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�� ,QWURGXFWLRQ

���� :KDW LV 7H;"

7H;� LV D ORZ�OHYHO PDUNXS DQG SURJUDPPLQJ ODQJXDJH FUHDWHG E\ 'RQDOG .QXWK� WR
W\SHVHW GRFXPHQWV DWWUDFWLYHO\ DQG FRQVLVWHQWO\� .QXWK VWDUWHG ZULWLQJ WKH 7H; W\SHVHWWLQJ
HQJLQH LQ ���� WR H[SORUH WKH SRWHQWLDO RI WKH GLJLWDO SULQWLQJ HTXLSPHQW WKDW ZDV EHJLQQLQJ
WR LQࢺOWUDWH WKH SXEOLVKLQJ LQGXVWU\ DW WKDW WLPH� HVSHFLDOO\ LQ WKH KRSH WKDW KH FRXOG UHYHUVH
WKH WUHQG RI GHWHULRUDWLQJ W\SRJUDSKLFDO TXDOLW\ WKDW KH VDZ DࢹHFWLQJ KLV RZQ ERRNV DQG
DUWLFOHV� :LWK WKH UHOHDVH RI ��ELW FKDUDFWHU VXSSRUW LQ ����� 7H; GHYHORSPHQW KDV EHHQ
HVVHQWLDOO\ IUR]HQ ZLWK RQO\ EXJ HV]ࢺ UHOHDVHG SHULRGLFDOO\� 7H; LV D SURJUDPPLQJ ODQJXDJH
LQ WKH VHQVH WKDW LW VXSSRUWV WKH LI�HOVH FRQVWUXFW� \RX FDQ PDNH FDOFXODWLRQV ZLWK LW �WKDW
DUH SHUIRUPHG ZKLOH FRPSLOLQJ WKH GRFXPHQW�� HWF�� EXW \RX ZRXOG QGࢺ LW YHU\ KDUG WR GR
DQ\WKLQJ HOVH EXW W\SHVHWWLQJ ZLWK LW� 7KH QHࢺ FRQWURO 7H; RࢹHUV RYHU GRFXPHQW VWUXFWXUH
DQG IRUPDWWLQJ PDNHV LW D SRZHUIXOًDQG IRUPLGDEOHًWRRO� 7H; LV UHQRZQHG IRU EHLQJ
H[WUHPHO\ VWDEOH� IRU UXQQLQJ RQ PDQ\ GLࢹHUHQW NLQGV RI FRPSXWHUV� DQG IRU EHLQJ YLUWXDOO\
EXJ IUHH� 7KH YHUVLRQ QXPEHUV RI 7H; DUH FRQYHUJLQJ WRZDUG π� ZLWK D FXUUHQW YHUVLRQ
QXPEHU RI ����������

7KH QDPH 7H; LV LQWHQGHG E\ LWV GHYHORSHU WR EH �َWȝ[� � ZLWK WKH QDOࢺ FRQVRQDQW RI ORFK RU
%DFK � �'RQDOG (� .QXWK� 7KH 7H;ERRN � 7KH OHWWHUV RI WKH QDPH DUH PHDQW WR UHSUHVHQW
WKH FDSLWDO *UHHN OHWWHUV WDX� HSVLORQ� DQG FKL� DV 7H; LV DQ DEEUHYLDWLRQ RI ȃǬȆǼǶ �̐̂̓̊̄
ي WHFKQÕ�� *UHHN IRU ERWK ْDUWْ DQG ْFUDIWْ� ZKLFK LV DOVR WKH URRW ZRUG RI WHFKQLFDO � (QJOLVK
VSHDNHUV RIWHQ SURQRXQFH LW �َWȝN� � OLNH WKH UVWࢺ V\OODEOH RI WHFKQLFDO �

3URJUDPPLQJ LQ 7H; JHQHUDOO\ SURJUHVVHV DORQJ D YHU\ JUDGXDO OHDUQLQJ FXUYH� UHTXLULQJ
D VLJQLࢺFDQW LQYHVWPHQW RI WLPH WR EXLOG FXVWRP PDFURV IRU WH[W IRUPDWWLQJ� )RUWXQDWHO\�
GRFXPHQW SUHSDUDWLRQ V\VWHPV EDVHG RQ 7H;� FRQVLVWLQJ RI FROOHFWLRQV RI SUH�EXLOW PDFURV�
GR H[LVW� 7KHVH SUH�EXLOW PDFURV DUH WLPH VDYLQJ� DQG DXWRPDWH FHUWDLQ UHSHWLWLYH WDVNV DQG
KHOS UHGXFH XVHU LQWURGXFHG HUURUV� KRZHYHU� WKLV FRQYHQLHQFH FRPHV DW WKH FRVW RI FRPSOHWH
GHVLJQ �\H[LELOLWࢻ 2QH RI WKH PRVW SRSXODU PDFUR SDFNDJHV LV FDOOHG /D7H; �

���� :KDW LV /D7H;"

/D7H; �SURQRXQFHG HLWKHU ْ/DK�WHFKْ RU ْ/D\�WHFKْ� LV D PDFUR SDFNDJH EDVHG RQ 7H;
FUHDWHG E\ /HVOLH /DPSRUW�� ,WV SXUSRVH LV WR VLPSOLI\ 7H; W\SHVHWWLQJ� HVSHFLDOO\ IRU

� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�7H;
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�'RQDOG���.QXWK
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�/HVOLH���/DPSRUW
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,QWURGXFWLRQ

GRFXPHQWV FRQWDLQLQJ PDWKHPDWLFDO IRUPXODH� :LWKLQ WKH W\SHVHWWLQJ V\VWHP� LWV QDPH
LV IRUPDWWHG DV /$7(;�

0DQ\ ODWHU DXWKRUV KDYH FRQWULEXWHG H[WHQVLRQV� FDOOHG SDFNDJHV RU VW\OHV � WR /D7H;� 6RPH
RI WKHVH DUH EXQGOHG ZLWK PRVW 7H;�/D7H; VRIWZDUH GLVWULEXWLRQV� PRUH FDQ EH IRXQG LQ
WKH &RPSUHKHQVLYH 7H; $UFKLYH 1HWZRUN �&7$1���

6LQFH /D7H; FRPSULVHV D JURXS RI 7H;� FRPPDQGV� /D7H; GRFXPHQW SURFHVVLQJ LV HVVHQ�
WLDOO\ SURJUDPPLQJ� <RX FUHDWH D WH[W OHࢺ LQ /D7H; PDUNXS� ZKLFK /D7H; UHDGV WR SURGXFH
WKH QDOࢺ GRFXPHQW�

7KLV DSSURDFK KDV VRPH GLVDGYDQWDJHV LQ FRPSDULVRQ ZLWK D :<6,:<*� �:KDW <RX 6HH
,V :KDW <RX *HW� SURJUDP VXFK DV 2SHQRࢼFH�RUJ� :ULWHU RU 0LFURVRIW :RUG��

,Q /D7H;�

ٗ <RX GRQَW �XVXDOO\� VHH WKH QDOࢺ YHUVLRQ RI WKH GRFXPHQW ZKHQ HGLWLQJ LW�
ٗ <RX JHQHUDOO\ QHHG WR NQRZ WKH QHFHVVDU\ FRPPDQGV IRU /D7H; PDUNXS�
ٗ ,W FDQ VRPHWLPHV EH GLࢼFXOW WR REWDLQ D FHUWDLQ ORRN IRU WKH GRFXPHQW�

2Q WKH RWKHU KDQG� WKHUH DUH FHUWDLQ DGYDQWDJHV WR WKH /D7H; DSSURDFK�

ٗ 'RFXPHQW VRXUFHV FDQ EH UHDG ZLWK DQ\ WH[W HGLWRU DQG XQGHUVWRRG� XQOLNH WKH FRPSOH[
ELQDU\ DQG ;0/� IRUPDWV XVHG ZLWK :<6,:<* SURJUDPV�

ٗ <RX FDQ FRQFHQWUDWH SXUHO\ RQ WKH VWUXFWXUH DQG FRQWHQWV RI WKH GRFXPHQW� QRW JHW FDXJKW
XS ZLWK VXSHUࢺFLDO OD\RXW LVVXHV�

ٗ <RX GRQَW QHHG WR PDQXDOO\ DGMXVW IRQWV� WH[W VL]HV� OLQH KHLJKWV� RU WH[W RZࢻ IRU UHDG�
DELOLW\� DV /D7H; WDNHV FDUH RI WKHP DXWRPDWLFDOO\�

ٗ ,Q /D7H; WKH GRFXPHQW VWUXFWXUH LV YLVLEOH WR WKH XVHU� DQG FDQ EH HDVLO\ FRSLHG WR DQRWKHU
GRFXPHQW� ,Q :<6,:<* DSSOLFDWLRQV LW LV RIWHQ QRW REYLRXV KRZ D FHUWDLQ IRUPDWWLQJ
ZDV SURGXFHG� DQG LW PLJKW EH LPSRVVLEOH WR FRS\ LW GLUHFWO\ IRU XVH LQ DQRWKHU GRFXPHQW�

ٗ 7KH OD\RXW� IRQWV� WDEOHV DQG VR RQ DUH FRQVLVWHQW WKURXJKRXW WKH GRFXPHQW�
ٗ 0DWKHPDWLFDO IRUPXODH FDQ EH HDVLO\ W\SHVHW�
ٗ ,QGH[HV� IRRWQRWHV� FLWDWLRQV DQG UHIHUHQFHV DUH JHQHUDWHG HDVLO\�
ٗ 6LQFH WKH GRFXPHQW VRXUFH LV SODLQ WH[W� WDEOHV� �JXUHVࢺ HTXDWLRQV� HWF� FDQ EH JHQHUDWHG
SURJUDPPDWLFDOO\ ZLWK DQ\ ODQJXDJH�

ٗ <RX DUH IRUFHG WR VWUXFWXUH \RXU GRFXPHQWV FRUUHFWO\�

7KH /D7H;�OLNH DSSURDFK FDQ EH FDOOHG :<6,:<0��� L�H� :KDW <RX 6HH ,V :KDW <RX
0HDQ� \RX FDQَW VHH ZKDW WKH QDOࢺ YHUVLRQ ZLOO ORRN OLNH ZKLOH W\SLQJ� ,QVWHDG \RX VHH WKH
ORJLFDO VWUXFWXUH RI WKH GRFXPHQW� /D7H; WDNHV FDUH RI WKH IRUPDWWLQJ IRU \RX�

7KH /D7H; GRFXPHQW LV D SODLQ WH[W OHࢺ FRQWDLQLQJ WKH FRQWHQW RI WKH GRFXPHQW� ZLWK
DGGLWLRQDO PDUNXS� :KHQ WKH VRXUFH OHࢺ LV SURFHVVHG E\ WKH PDFUR SDFNDJH� LW FDQ SURGXFH

� KWWS���ZZZ�FWDQ�RUJ
� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�7H;
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�:<6,:<*
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�2SHQRIILFH�RUJ
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�0LFURVRIW���:RUG
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�;0/
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�:<6,:<0
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3KLORVRSK\ RI XVH

GRFXPHQWV LQ VHYHUDO IRUPDWV� /D7H; QDWLYHO\ VXSSRUWV '9,�� DQG 3')� EXW E\ XVLQJ RWKHU
VRIWZDUH \RX FDQ HDVLO\ FUHDWH 3RVW6FULSW� 31*� -3(*� HWF�

���� 3KLORVRSK\ RI XVH

������ )OH[LELOLW\ DQG PRGXODULW\

2QH RI WKH PRVW IUXVWUDWLQJ WKLQJV EHJLQQHUV DQG HYHQ DGYDQFHG XVHUV PLJKW HQFRXQWHU
XVLQJ /D7H; LV WKH ODFN RI \H[LELOLWࢻ UHJDUGLQJ WKH GRFXPHQW GHVLJQ DQG OD\RXW� ,I \RX
ZDQW WR GHVLJQ \RXU GRFXPHQW LQ D YHU\ VSHFLࢺF ZD\� \RX PD\ KDYH WURXEOH DFFRPSOLVKLQJ
WKLV� .HHS LQ PLQG WKDW /D7H; GRHV WKH IRUPDWWLQJ IRU \RX� DQG PRVWO\ WKH ULJKW ZD\� ,I
LW LV QRW H[DFWO\ ZKDW \RX GHVLUHG� WKHQ WKH /D7H; ZD\ LV DW OHDVW QRW ZRUVH� LI QRW EHWWHU�
2QH ZD\ WR ORRN DW LW LV WKDW /D7H; LV D EXQGOH RI PDFURV IRU 7H; WKDW DLPV WR FDUU\
RXW HYHU\WKLQJ UHJDUGLQJ GRFXPHQW IRUPDWWLQJ� VR WKDW WKH ZULWHU RQO\ QHHGV WR FDUH DERXW
FRQWHQW� ,I \RX UHDOO\ ZDQW �\H[LELOLWࢻ XVH SODLQ 7H; LQVWHDG�

2QH VROXWLRQ WR WKLV GLOHPPD LV WR PDNH XVH RI WKH PRGXODU SRVVLELOLWLHV RI /D7H;� <RX
FDQ EXLOG \RXU RZQ PDFURV� RU XVH PDFURV GHYHORSHG E\ RWKHUV� <RX DUH OLNHO\ QRW WKH UVWࢺ
SHUVRQ WR IDFH VRPH SDUWLFXODU IRUPDWWLQJ SUREOHP� DQG VRPHRQH ZKR HQFRXQWHUHG D VLPLODU
SUREOHP EHIRUH PD\ KDYH SXEOLVKHG WKHLU VROXWLRQ DV D SDFNDJH�

&7$1�� LV D JRRG SODFH WR QGࢺ PDQ\ UHVRXUFHV UHJDUGLQJ 7H; DQG GHULYDWLYH SDFNDJHV� ,W
LV WKH UVWࢺ SODFH ZKHUH \RX VKRXOG EHJLQ VHDUFKLQJ�

������ 4XHVWLRQV DQG GRFXPHQWDWLRQ

%HVLGHV LQWHUQHW UHVRXUFHV EHLQJ SOHQWLIXO� WKH EHVW GRFXPHQWDWLRQ VRXUFH UHPDLQV WKH RࢼFLDO
PDQXDO IRU HYHU\ VSHFLࢺF SDFNDJH� DQG WKH UHIHUHQFH GRFXPHQWDWLRQ� L�H�� WKH 7H;ERRN E\
'� .QXWK DQG /D7H;� $ GRFXPHQW SUHSDUDWLRQ V\VWHP E\ /� /DPSRUW�

7KHUHIRUH EHIRUH UXVKLQJ RQ \RXU IDYRULWH ZHE VHDUFK HQJLQH� ZH UHDOO\ XUJH \RX WR KDYH
D ORRN DW WKH SDFNDJH GRFXPHQWDWLRQ WKDW FDXVHV WURXEOHV� 7KLV RࢼFLDO GRFXPHQWDWLRQ LV
PRVW FRPPRQO\ LQVWDOOHG DORQJ \RXU 7H; GLVWULEXWLRQ� RU PD\ EH IRXQG RQ &7$1���

���� 7HUPV UHJDUGLQJ 7H;

'RFXPHQW SUHSDUDWLRQ V\VWHPV
/D7H; LV D GRFXPHQW SUHSDUDWLRQ V\VWHP EDVHG RQ 7H;� 6R WKH V\VWHP LV WKH FRPELQDWLRQ
RI WKH ODQJXDJH DQG WKH PDFURV�

'LVWULEXWLRQV

�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�'9,���ILOH���IRUPDW
�� KWWS���ZZZ�FWDQ�RUJ�
�� KWWS���ZZZ�FWDQ�RUJ�
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,QWURGXFWLRQ

7H; GLVWULEXWLRQV DUH FROOHFWLRQV RI SDFNDJHV DQG SURJUDPV �FRPSLOHUV� IRQWV� DQG PDFUR
SDFNDJHV� WKDW HQDEOH \RX WR W\SHVHW ZLWKRXW KDYLQJ WR PDQXDOO\ IHWFK OHVࢺ DQG FRQࢺJXUH
WKLQJV�

(QJLQHV
$Q HQJLQH LV DQ H[HFXWDEOH WKDW FDQ WXUQ \RXU VRXUFH FRGH LQWR D SULQWDEOH RXWSXW IRUPDW�
7KH HQJLQH E\ LWVHOI RQO\ KDQGOHV WKH V\QWD[� LW DOVR QHHGV WR ORDG IRQWV DQG PDFURV WR IXOO\
XQGHUVWDQG WKH VRXUFH FRGH DQG JHQHUDWH RXWSXW SURSHUO\� 7KH HQJLQH ZLOO GHWHUPLQH ZKDW
NLQG RI VRXUFH FRGH LW FDQ UHDG� DQG ZKDW IRUPDW LW FDQ RXWSXW �XVXDOO\ '9, RU 3')��

$OO LQ DOO� GLVWULEXWLRQV DUH DQ HDV\ ZD\ WR LQVWDOO ZKDW \RX QHHG WR XVH WKH HQJLQHV DQG
WKH V\VWHPV \RX ZDQW� 'LVWULEXWLRQV XVXDOO\ WDUJHW VSHFLࢺF RSHUDWLQJ V\VWHPV� <RX FDQ XVH
GLࢹHUHQW V\VWHPV RQ GLࢹHUHQW HQJLQHV� EXW VRPHWLPHV WKHUH DUH UHVWULFWLRQV� &RGH ZULWWHQ
IRU 7H;� /D7H; RU &RQ7H;W DUH �PRVWO\� QRW FRPSDWLEOH� $GGLWLRQDOO\� HQJLQH�VSHFLࢺF FRGH
�OLNH IRQW IRU ;H7H;� PD\ QRW EH FRPSLOHG E\ HYHU\ HQJLQH�

:KHQ VHDUFKLQJ IRU LQIRUPDWLRQ RQ /D7H;� \RX PLJKW DOVR VWXPEOH XSRQ ;H7H;��� &RQ�
7H;W��� /XD7H;�� RU RWKHU QDPHV ZLWK D �7H; VXࢼ[� /HWَV UHFDS PRVW RI WKH WHUPV LQ WKLV
WDEOH�

6\VWHPV 'HVFULSWLRQV
&RQ7H;W $ 7H;�EDVHG GRFXPHQW SUHSDUDWLRQ V\VWHP �DV /D7H; LV� ZLWK D YHU\

FRQVLVWHQW DQG HDV\ V\QWD[ DQG VXSSRUW IRU SGI7H;� ;H7H; DQG /XD7H;
HQJLQHV�,W GRHV QRW KDYH WKH VDPH REMHFWLYH DV /D7H; KRZHYHU�

/D7H; $ 7H;�EDVHG GRFXPHQW SUHSDUDWLRQ V\VWHP GHVLJQHG E\ /HVOLH /DPSRUW�
,W LV DFWXDOO\ D VHW RI PDFURV IRU 7H;� ,W DLPV DW WDNLQJ FDUH RI WKH IRU�
PDWWLQJ SURFHVV�

0HWD)RQW $ KLJK�TXDOLW\ IRQW V\VWHP GHVLJQHG E\ 'RQDOG .QXWK DORQJ 7H;�
0HWD3RVW $ GHVFULSWLYH YHFWRU JUDSKLFV ODQJXDJH EDVHG RQ 0HWD)RQW�
7H; 7KH RULJLQDO ODQJXDJH GHVLJQHG E\ 'RQDOG .QXWK�

(QJLQHV 'HVFULSWLRQV
OXDWH[ � OXDODWH[ $ 7H; HQJLQH ZLWK /XD VFULSWLQJ HQJLQH HPEHGGHG DLPLQJ DW

PDNLQJ 7H; LQWHUQDOV PRUH �H[LEOHࢻ
SGIWH[ � SGIODWH[ 7KH HQJLQHV �3') FRPSLOHUV��
WH[ � ODWH[ 7KH HQJLQHV �'9, FRPSLOHUV��
[HWH[ � [HODWH[ D 7H; HQJLQH ZKLFK XVHV 8QLFRGH DQG VXSSRUWV ZLGHO\ SRSXODU

�WWI DQG �RWI IRQWV� 6HH )RQWV���

7H; 'LVWULEXWLRQV 'HVFULSWLRQV
0DF7H; $ 7H; /LYH EDVHG GLVWULEXWLRQ WDUJHWWLQJ 0DF 26 ;�
0L.7H; $ 7H; GLVWULEXWLRQ IRU :LQGRZV�
7H; /LYH $ FURVV�SODWIRUP 7H; GLVWULEXWLRQ�

�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�;H7H;
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�&RQ7H;W
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�/XD7H;
�� &KDSWHU � RQ SDJH ��
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:KDW QH[W"

���� :KDW QH[W"

,Q WKH QH[W FKDSWHU ZH ZLOO SURFHHG WR WKH LQVWDOODWLRQ��� 7KHQ ZH ZLOO FRPSLOH RXU UVWࢺ
/D7H; ��OHࢺ�

7KURXJKRXW WKLV ERRN \RX VKRXOG DOVR XWLOLVH RWKHU PHDQV IRU OHDUQLQJ DERXW /D7H;� *RRG
VRXUFHV DUH�

ٗ WKH �ODWH[�� ,5& FKDQQHO RQ )UHHQRGH�
ٗ WKH 7H; 6WDFN ([FKDQJH�� 4	$�
ٗ WKH 7H;�� )$4�
ٗ DQG WKH 7H;DPSOH�QHW�� &RPPXQLW\�

GH�/D7H;�B(LQOHLWXQJ��

�� &KDSWHU � RQ SDJH ��
�� &KDSWHU � RQ SDJH ��
�� KWWS���ZHEFKDW�IUHHQRGH�QHW"FKDQQHOV ODWH[
�� KWWS���WH[�VWDFNH[FKDQJH�FRP�
�� KWWS���ZZZ�WH[�DF�XN�FJL�ELQ�WH[IDT�KWPO
�� KWWS���ZZZ�WH[DPSOH�QHW�
�� KWWS���GH�ZLNLERRNV�RUJ�ZLNL�/D7H;��)B(LQOHLWXQJ
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�� ,QVWDOODWLRQ

,I WKLV LV WKH UVWࢺ WLPH \RX DUH WU\LQJ RXW /D7H;� \RX GRQَW HYHQ QHHG WR LQVWDOO DQ\WKLQJ�
)RU TXLFN WHVWLQJ SXUSRVH \RX PD\ MXVW FUHDWH D XVHU DFFRXQW ZLWK DQ RQOLQH /D7H; HGLWRU�
DQG FRQWLQXH WKLV WXWRULDO LQ WKH QH[W FKDSWHU� 7KHVH ZHEVLWHV RࢹHU FROODERUDWLRQ FDSDELO�
LWLHV ZKLOH DOORZLQJ \RX WR H[SHULPHQW ZLWK /D7H; V\QWD[ ZLWKRXW KDYLQJ WR ERWKHU ZLWK
LQVWDOOLQJ DQG FRQࢺJXULQJ D GLVWULEXWLRQ DQG DQ HGLWRU� :KHQ \RX ODWHU IHHO WKDW \RX ZRXOG
EHQHࢺW IURP KDYLQJ D VWDQGDORQH /D7H; LQVWDOODWLRQ� \RX FDQ UHWXUQ WR WKLV FKDSWHU DQG
IROORZ WKH LQVWUXFWLRQV EHORZ�

/D7H; LV QRW D SURJUDP E\ LWVHOI� LW LV D ODQJXDJH� 8VLQJ /D7H; UHTXLUHV D EXQFK RI WRROV�
$FTXLULQJ WKHP PDQXDOO\ ZRXOG UHVXOW LQ GRZQORDGLQJ DQG LQVWDOOLQJ PXOWLSOH SURJUDPV LQ
RUGHU WR KDYH D VXLWDEOH FRPSXWHU V\VWHP WKDW FDQ EH XVHG WR FUHDWH /D7H; RXWSXW� VXFK DV
3')V� 7H; 'LVWULEXWLRQV KHOS WKH XVHU LQ WKLV ZD\� LQ WKDW LW LV D VLQJOH VWHS LQVWDOODWLRQ
SURFHVV WKDW SURYLGHV �DOPRVW� HYHU\WKLQJ�

$W D PLQLPXP� \RXَOO QHHG D 7H; GLVWULEXWLRQ� D JRRG WH[W HGLWRU DQG D '9, RU 3') YLHZHU�
0RUH VSHFLࢺFDOO\� WKH EDVLF UHTXLUHPHQW LV WR KDYH D 7H; FRPSLOHU �ZKLFK LV XVHG WR JHQHUDWH
RXWSXW OHVࢺ IURP VRXUFH�� IRQWV� DQG WKH /D7H; PDFUR VHW� 2SWLRQDO� DQG UHFRPPHQGHG
LQVWDOODWLRQV LQFOXGH DQ DWWUDFWLYH HGLWRU WR ZULWH /D7H; VRXUFH GRFXPHQWV �WKLV LV SUREDEO\
ZKHUH \RX ZLOO VSHQG PRVW RI \RXU WLPH�� DQG D ELEOLRJUDSKLF PDQDJHPHQW SURJUDP WR
PDQDJH UHIHUHQFHV LI \RX XVH WKHP D ORW�

���� 'LVWULEXWLRQV

7H; DQG /D7H; DUH DYDLODEOH IRU PRVW FRPSXWHU SODWIRUPV� VLQFH WKH\ ZHUH SURJUDPPHG WR
EH YHU\ SRUWDEOH� 7KH\ DUH PRVW FRPPRQO\ LQVWDOOHG XVLQJ D GLVWULEXWLRQ� VXFK DV WH7H;�
0L.7H;� RU 0DF7H;� 7H; GLVWULEXWLRQV DUH FROOHFWLRQV RI SDFNDJHV DQG SURJUDPV �FRP�
SLOHUV� IRQWV� DQG PDFUR SDFNDJHV� WKDW HQDEOH \RX WR W\SHVHW ZLWKRXW KDYLQJ WR PDQXDOO\
IHWFK OHVࢺ DQG FRQࢺJXUH WKLQJV� /D7H; LV MXVW D VHW RI PDFUR SDFNDJHV EXLOW IRU 7H;�

7KH UHFRPPHQGHG GLVWULEXWLRQV IRU HDFK RI WKH PDMRU RSHUDWLQJ V\VWHPV DUH�

ٗ 7H; /LYH� LV D PDMRU 7H; GLVWULEXWLRQ IRU %6'� *18�/LQX[� 0DF 26 ; DQG :LQGRZV�
ٗ 0L.7H;� LV D :LQGRZV�VSHFLࢺF GLVWULEXWLRQ�
ٗ 0DF7H;� LV D 0DF 26�VSHFLࢺF GLVWULEXWLRQ EDVHG RQ 7H; /LYH�

� &KDSWHU ����� RQ SDJH ��
� KWWS���ZZZ�WXJ�RUJ�WH[OLYH�
� KWWS���ZZZ�PLNWH[�RUJ�
� KWWS���ZZZ�WXJ�RUJ�PDFWH[�

��

http://www.tug.org/texlive/
http://www.miktex.org/
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,QVWDOODWLRQ

7KHVH� KRZHYHU� GR QRW QHFHVVDULO\ LQFOXGH DQ HGLWRU� <RX PLJKW EH LQWHUHVWHG LQ RWKHU
SURJUDPV WKDW DUH QRW SDUW RI WKH GLVWULEXWLRQ� ZKLFK ZLOO KHOS \RX LQ ZULWLQJ DQG SUHSDULQJ
7H; DQG /D7H; �OHVࢺ

������ %6' DQG *18�/LQX[

,Q WKH SDVW� WKH PRVW FRPPRQ GLVWULEXWLRQ XVHG WR EH WH7H; � $V RI 0D\ ���� WH7H; LV
QR ORQJHU DFWLYHO\ PDLQWDLQHG DQG LWV IRUPHU PDLQWDLQHU 7KRPDV (VVHU UHFRPPHQGHG 7H;
/LYH DV WKH UHSODFHPHQW��

7KH HDV\ ZD\ WR JHW 7H; /LYH LV WR XVH WKH SDFNDJH PDQDJHU RU SRUWDJH WUHH FRPLQJ ZLWK
\RXU RSHUDWLQJ V\VWHP� 8VXDOO\ LW FRPHV DV VHYHUDO SDFNDJHV� ZLWK VRPH RI WKHP EHLQJ
HVVHQWLDO� RWKHU RSWLRQDO� 7KH FRUH 7H; /LYH SDFNDJHV VKRXOG EH DURXQG ������� 0%�

,I \RXU %6' RU *18�/LQX[ GLVWULEXWLRQ GRHV QRW KDYH WKH 7H; /LYH SDFNDJHV� \RX VKRXOG
UHSRUW D ZLVK WR WKH EXJ WUDFNLQJ V\VWHP� ,Q WKDW FDVH \RX ZLOO QHHG WR GRZQORDG 7H; /LYH�
\RXUVHOI DQG UXQ WKH LQVWDOOHU E\ KDQG�

<RX PD\ ZLVK WR LQVWDOO WKH FRQWHQW RI 7H; /LYH PRUH VHOHFWLYHO\� 6HH EHORZ��

������ 0DF 26 ;

0DF 26 ; XVHUV PD\ XVH 0DF7H;�� D 7H; /LYH�EDVHG GLVWULEXWLRQ VXSSRUWLQJ 7H;� /D7H;�
$067H;� &RQ7H;W� ;H7H; DQG PDQ\ RWKHU FRUH SDFNDJHV� 'RZQORDG 0DF7H;�PSNJ�]LS
RQ WKH 0DF7H; SDJH�� XQ]LS LW DQG IROORZ WKH LQVWUXFWLRQV� )XUWKHU LQIRUPDWLRQ IRU 0DF
26 ; XVHUV FDQ EH IRXQG RQ WKH 7H; RQ 0DF 26 ; :LNL���

6LQFH 0DF 26 ; LV DOVR D 8QL[�EDVHG V\VWHP� 7H; /LYH LV QDWXUDOO\ DYDLODEOH WKURXJK 0DF�
3RUWV�� DQG )LQN��� +RPHEUHZ�� XVHUV VKRXOG XVH WKH RࢼFLDO 0DF7H; LQVWDOOHU�� EHFDXVH
RI WKH XQLTXH GLUHFWRU\ VWUXFWXUH XVHG E\ 7H; /LYH��� )XUWKHU LQIRUPDWLRQ IRU 0DF 26 ;
XVHUV FDQ EH IRXQG RQ WKH 7H; RQ 0DF 26 ; :LNL���

������ 0LFURVRIW :LQGRZV

0LFURVRIW :LQGRZV XVHUV FDQ LQVWDOO 0L.7H;�� RQWR WKHLU FRPSXWHU� ,W KDV DQ HDV\ LQ�
VWDOOHU WKDW WDNHV FDUH RI VHWWLQJ XS WKH HQYLURQPHQW DQG GRZQORDGLQJ FRUH SDFNDJHV� 7KLV

� WH7H; +RPH 3DJH ʆ^KWWS���ZZZ�WXJ�RUJ�WHWH[�` �5HWULHYHG -DQXDU\ ��� �����
� KWWS���ZZZ�WXJ�RUJ�WH[OLYH�DFTXLUH�KWPO
� &KDSWHU ��� RQ SDJH ��
� KWWS���WXJ�RUJ�PDFWH[�
� KWWS���ZZZ�WXJ�RUJ�PDFWH[�
�� KWWS���PDFWH[�ZLNL�WXJ�RUJ�
�� KWWS���ZZZ�PDFSRUWV�RUJ�
�� KWWS���ZZZ�ILQNSURMHFW�RUJ�
�� KWWS���EUHZ�VK�
�� KWWS���ZZZ�WXJ�RUJ�PDFWH[�
�� KWWSV���JLWKXE�FRP�+RPHEUHZ�KRPHEUHZ�LVVXHV�����
�� KWWS���PDFWH[�ZLNL�WXJ�RUJ�
�� KWWS���PLNWH[�RUJ�

��
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&XVWRP LQVWDOODWLRQ ZLWK 7H; /LYH

GLVWULEXWLRQ KDV DGYDQFHG IHDWXUHV� VXFK DV DXWRPDWLF LQVWDOODWLRQ RI SDFNDJHV� DQG VLPSOH
LQWHUIDFHV WR PRGLI\ VHWWLQJV� VXFK DV GHIDXOW SDSHU VL]HV�

7KHUH LV DOVR D SRUW RI 7H; /LYH DYDLODEOH IRU :LQGRZV�

���� &XVWRP LQVWDOODWLRQ ZLWK 7H; /LYH

7KLV VHFWLRQ WDUJHWV XVHUV ZKR ZDQW QH�JUDLQHGࢺ FRQWURO RYHU WKHLU 7H; GLVWULEXWLRQ� OLNH
DQ LQVWDOODWLRQ ZLWK D PLQLPXP RI GLVN VSDFH XVDJH� ,I LW LV QRQH RI \RXU FRQFHUQ� \RX PD\
ZDQW WR MXPS WR WKH QH[W VHFWLRQ���

3LFN\ XVHUV PD\ ZLVK WR KDYH PRUH FRQWURO RYHU WKHLU LQVWDOODWLRQ� &RPPRQ GLVWULEXWLRQV
PLJKW EH WHGLRXV IRU WKH XVHU FDULQJ DERXW GLVN VSDFH� ,Q IDFW� 0LN7H; DQG 0DF7H; DQG
SDFNDJHG 7H; /LYH IHDWXUHV KXQGUHGV RI /D7H; SDFNDJHV� PRVW RI WKHP ZKLFK \RX ZLOO QHYHU
XVH� 0RVW 8QL[ ZLWK D SDFNDJH PDQDJHU ZLOO RࢹHU 7H; /LYH DV D VHW RI VHYHUDO ELJ SDFNDJHV�
DQG \RX RIWHQ KDYH WR LQVWDOO ���ي��� 0% IRU D IXQFWLRQDO V\VWHP�

7H; /LYH IHDWXUHV D PDQXDO LQVWDOODWLRQ ZLWK D ORW RI SRVVLEOH FXVWRPL]DWLRQV� <RX FDQ JHW
WKH QHWZRUN LQVWDOOHU DW WXJ�RUJ��� 7KLV LQVWDOOHU DOORZV \RX WR VHOHFW SUHFLVHO\ WKH SDFNDJHV
\RX ZDQW WR LQVWDOO� $V D UHVXOW� \RX PD\ KDYH HYHU\WKLQJ \RX QHHG IRU OHVV WKDQ ��� 0%�
7H; /LYH LV WKHQ PDQDJHG WKURXJK LWV RZQ SDFNDJH PDQDJHU� WOPJU � ,W ZLOO OHW \RX FRQࢺJXUH
WKH GLVWULEXWLRQV� LQVWDOO RU UHPRYH H[WUD SDFNDJHV DQG VR RQ�

<RX ZLOO QHHG D 8QL[�EDVHG RSHUDWLQJ V\VWHP IRU WKH IROORZLQJ� 0DF 26 ;� *18�/LQX[ RU
%6' DUH �QHࢺ ,W PD\ ZRUN IRU :LQGRZV EXW WKH SURFHVV PXVW EH TXLWH GLࢹHUHQW�

7H; /LYH JURXSV IHDWXUHV DQG SDFNDJHV LQWR GLࢹHUHQW FRQFHSWV�

ٗ &ROOHFWLRQV DUH JURXSV RI SDFNDJHV WKDW FDQ DOZD\V EH LQVWDOOHG LQGLYLGXDOO\� H[FHSW IRU
WKH (VVHQWLDO SURJUDPV DQG OHV FROOHFWLRQ� <RX FDQ LQVWDOO FROOHFWLRQV DW DQ\ WLPH�

ٗ ,QVWDOODWLRQ 6FKHPHV JURXS FROOHFWLRQV DQG SDFNDJHV� 6FKHPHV FDQ RQO\ EH XVHG DW LQVWDO�
ODWLRQ WLPH� <RX FDQ VHOHFW RQO\ RQH VFKHPH DW D WLPH�

������ 0LQLPDO LQVWDOODWLRQ

:H ZLOO JLYH \RX JHQHUDO JXLGHOLQHV WR LQVWDOO D PLQLPDO 7H; GLVWULEXWLRQ �L�H� � RQO\ IRU
SODLQ 7H;��

�� 'RZQORDG WKH LQVWDOOHU DW KWWS���PLUURU�FWDQ�RUJ�V\VWHPV�WH[OLYH�WOQHW�
LQVWDOO�WO�XQ[�WDU�J] DQG H[WUDFW LW WR D WHPSRUDU\ IROGHU�

�� 2SHQ D WHUPLQDO LQ WKH H[WUDFWHG IROGHU DQG ORJ LQ DV URRW�
�� &KDQJH WKH XPDVN�� SHUPLVVLRQV WR ��� �XVHU UHDG�ZULWH�H[HFXWH� JURXS�RWKHUV
UHDG�H[HFXWH RQO\� WR PDNH VXUH RWKHU XVHUV ZLOO KDYH UHDG�RQO\ DFFHVV WR WKH LQVWDOOHG
GLVWULEXWLRQ�

�� &KDSWHU ��� RQ SDJH ��
�� KWWS���ZZZ�WXJ�RUJ�WH[OLYH�DFTXLUH�QHWLQVWDOO�KWPO
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�XPDVN

��
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,QVWDOODWLRQ

� XPDVN ���

! :DUQLQJ
$OO DGPLQLVWUDWLRQ RSHUDWLRQV IRU 7H; /LYH VKRXOG EH PDGH ZLWK D ��� XPDVN�
2WKHUZLVH \RX ZLOO QRW EH DEOH WR XVH 7H; DW DOO ZLWK DQ XQSULYLOHJHG XVHU�

�� /DXQFK LQVWDOO�WO �
�� 6HOHFW WKH PLQLPDO VFKHPH �SODLQ RQO\� �
�� <RX PD\ ZDQW WR FKDQJH WKH GLUHFWRU\ RSWLRQV� )RU H[DPSOH \RX PD\ ZDQW WR KLGH
\RXU SHUVRQDO PDFUR IROGHU ZKLFK LV ORFDWHG DW 7(;0)+20(� ,W LV ȥ�WH[PI E\
GHIDXOW� 5HSODFH LW E\ ȥ��WH[PI WR KLGH LW�

�� 1RZ WKH RSWLRQV�
D� XVH OHWWHU VL]H LQVWHDG RI $� E\ GHIDXOW� PRVWO\ IRU XVHUV IURP WKH 86$�
E� H[HFXWLRQ RI UHVWULFWHG OLVW RI SURJUDPV� LW LV UHFRPPHQGHG WR VHOHFW LW
IRU VHFXULW\ UHDVRQV� 2WKHUZLVH LW DOORZV WKH 7H; HQJLQHV WR FDOO DQ\ H[WHUQDO
SURJUDP� <RX PD\ VWLOO FRQࢺJXUH WKH OLVW DIWHUZDUGV�

F� FUHDWH IRUPDW �OHVࡃ WDUJHWWLQJ D PLQLPDO GLVN VSDFH� WKH EHVW FKRLFH GHSHQGV
RQ ZKHWKHU WKHUH LV RQO\ RQH XVHU RQ WKH V\VWHP� WKHQ GHVHOHFWLQJ LW LV EHWWHU�
RWKHUZLVH VHOHFW LW� )URP WKH KHOS PHQX� Ӷ,I WKLV RSWLRQ LV VHW� IRUPDW OHV
DUH FUHDWHG IRU V\VWHP�ZLGH XVH E\ WKH LQVWDOOHU� 2WKHUZLVH WKH\ ZLOO EH FUHDWHG
DXWRPDWLFDOO\ ZKHQ QHHGHG� ,Q WKH ODWWHU FDVH IRUPDW OHV DUH VWRUHG LQ XVHUӲV
GLUHFWRU\ WUHHV DQG LQ VRPH FDVHV KDYH WR EH UH�FUHDWHG ZKHQ QHZ SDFNDJHV DUH
LQVWDOOHG�Ӷ

G� LQVWDOO IRQW�PDFUR GRF WUHH� XVHIXO LI \RX DUH D GHYHORSHU� EXW YHU\ VSDFH
FRQVXPLQJ� 7XUQ LW Rࢹ LI \RX ZDQW WR VDYH VSDFH�

H� LQVWDOO IRQW�PDFUR VRXUFH WUHH� VDPH DV DERYH�
I� 6\POLQNV DUH QHࢺ E\ GHIDXOW� FKDQJH LW LI \RX NQRZ ZKDW \RX DUH GRLQJ�

�� 6HOHFW SRUWDEOH LQVWDOODWLRQ LI \RX LQVWDOO WKH GLVWULEXWLRQ WR DQ RSWLFDO GLVF� RU DQ\
NLQG RI H[WHUQDO PHGLD� /HDYH WR GHIDXOW IRU D WUDGLWLRQDO LQVWDOODWLRQ RQ WKH V\VWHP
KDUG GULYH�

$W WKLV SRLQW LW VKRXOG GLVSOD\

� FROOHFWLRQV RXW RI ��� GLVN VSDFH UHTXLUHG� �� 0%

RU D VLPLODU VSDFH XVDJH�

<RX FDQ QRZ SURFHHG WR LQVWDOODWLRQ� VWDUW LQVWDOODWLRQ WR KDUG GLVN �

'RQَW IRUJHW WR DGG WKH ELQDULHV WR \RXU 3$7+�� DV LWَV QRWLFHG DW WKH HQG RI WKH LQVWDOODWLRQ
SURFHGXUH�

�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�3$7+������YDULDEOH���

��

http://en.wikipedia.org/wiki/PATH%20%28variable%29


&XVWRP LQVWDOODWLRQ ZLWK 7H; /LYH

������ )LUVW WHVW

,Q D WHUPLQDO ZULWH

� WH[ 
?HPSW\ +HOOR ZRUOG�?E\H

� SGIWH[ 
?HPSW\ +HOOR ZRUOG�?E\H


<RX VKRXOG JHW D '9, RU D 3') OHࢺ DFFRUGLQJO\�

������ &RQࡃJXUDWLRQ

)RUPHUO\� 7H; GLVWULEXWLRQV XVHG WR EH FRQࢺJXUHG ZLWK WKH WH[FRQILJ WRRO IURP WKH WH7H;
GLVWULEXWLRQ� 7H; /LYH VWLOO IHDWXUHV WKLV WRRO� EXW UHFRPPHQGV XVLQJ LWV RZQ WRRO LQVWHDG�
WOPJU � 1RWH WKDW DV RI -DQXDU\ ���� QRW DOO WH[FRQILJ IHDWXUHV DUH LPSOHPHQWHG E\ WOPJU
� 2QO\ XVH WH[FRQILJ ZKHQ \RX FDQQRW GR ZKDW \RX ZDQW ZLWK WOPJU �

/LVW FXUUHQW LQVWDOODWLRQ RSWLRQV�

WOPJU RSWLRQ

<RX FDQ FKDQJH WKH LQVWDOO RSWLRQV�

WOPJU RSWLRQ VUF �
WOPJU RSWLRQ GRF �
WOPJU RSWLRQ SDSHU OHWWHU

6HH WKH 7/0*5��� PDQ SDJH IRU PRUH GHWDLOV RQ LWV XVDJH� ,I \RX GLG QRW LQVWDOO WKH
GRFXPHQWV DV WROG SUHYLRXVO\� \RX FDQ VWLOO DFFHVV WKH WOPJU PDQ SDJH ZLWK

WOPJU KHOS

������ ,QVWDOOLQJ /D7H;

! :DUQLQJ
'R QRW IRUJHW WR VHW WKH URRW XPDVN WR ��� IRU DOO 7H; /LYH DGPLQLVWUDWLRQ RSHUDWLRQV�

1RZ ZH KDYH D UXQQLQJ SODLQ 7H; HQYLURQPHQW� OHWَV LQVWDOO WKH EDVH SDFNDJHV IRU /D7H;�

� WOPJU LQVWDOO ODWH[ ODWH[�ELQ ODWH[FRQILJ ODWH[�IRQWV

��



,QVWDOODWLRQ

,Q WKLV FDVH \RX FDQ RPLW ODWH[FRQILJ ODWH[�IRQWV DV WKH\ DUH DXWR�UHVROYHG GHSHQGHQFLHV
WR /D7H;� 1RWH WKDW WOPJU UHVROYHV VRPH GHSHQGHQFLHV� EXW QRW DOO� <RX PD\ QHHG WR LQVWDOO
GHSHQGHQFLHV PDQXDOO\� 7KDQNIXOO\ WKLV LV UDUHO\ WRR FXPEHUVRPH�

2WKHU LQWHUHVWLQJ SDFNDJHV�

� WOPJU LQVWDOO DPVPDWK EDEHO FDUOLVOH HF JHRPHWU\ JUDSKLFV K\SHUUHI OP
PDUYRV\P REHUGLHN SDUVNLS SGIWH[�GHI XUO

DPVPDWK 7KH HVVHQWLDOV IRU PDWK W\SHVHWWLQJ�
EDEHO ,QWHUQDWLRQDOL]DWLRQ VXSSRUW�
FDUOLVOH %XQGOH SDFNDJH UHTXLUHG IRU VRPH EDEHO IHDWXUHV�
HF 5HTXLUHG IRU 7� HQFRGLQJ�
JHRPHWU\ )RU SDJH OD\RXW�
JUDSKLFV 7KH HVVHQWLDOV WR LPSRUW JUDSKLFV�
K\SHUUHI 3') ERRNPDUNV� 3') IROORZDEOH OLQNV� OLQN VW\OH� 72& OLQNV� HWF�
OP 2QH RI WKH EHVW &RPSXWHU 0RGHUQ VW\OH IRQW DYDLODEOH IRU VHYHUDO

IRQW HQFRGLQJV �VXFK DV 7���
PDUYRV\P 6HYHUDO V\PEROV� VXFK DV WKH RࢼFLDO HXUR�
REHUGLHN %XQGOH SDFNDJH UHTXLUHG IRU VRPH JHRPHWU\ IHDWXUHV�
SDUVNLS /HW \RX FRQࢺJXUH SDUDJUDSK EUHDNV DQG LQGHQWV SURSHUO\�
SGIWH[�GHI 5HTXLUHG IRU VRPH JUDSKLFV IHDWXUHV�
XUO 5HTXLUHG IRU VRPH K\SHUUHI IHDWXUHV�

,I \RX LQVWDOOHG D SDFNDJH \RX GR QRW QHHG DQ\PRUH� XVH

� WOPJU UHPRYH �SDFNDJH!

������ +\SKHQDWLRQ

,I \RX DUH XVLQJ %DEHO IRU QRQ�(QJOLVK GRFXPHQWV� \RX QHHG WR LQVWDOO WKH K\SKHQDWLRQ
SDWWHUQV IRU HYHU\ ODQJXDJH \RX DUH JRLQJ WR XVH� 7KH\ DUH DOO SDFNDJHG LQGLYLGXDOO\� )RU
LQVWDQFH� XVH

� WOPJU LQVWDOO K\SKHQ�^ILQQLVK�VDQVNULW`

IRU QQLVKࢺ DQG VDQVNULW K\SKHQDWLRQ SDWWHUQV�

1RWH WKDW LI \RX KDYH EHHQ XVLQJ DQRWKHU 7H; GLVWULEXWLRQ EHIRUHKDQG� \RX PD\ VWLOO KDYH
K\SKHQDWLRQ FDFKH VWRUHG LQ \RX KRPH IROGHU� <RX QHHG WR UHPRYH LW VR WKDW WKH QHZ SDFN�
DJHV DUH WDNHQ LQWR DFFRXQW� 7KH 7H; /LYH FDFKH LV XVXDOO\ VWRUHG LQ WKH ȥ��WH[OLYH<<<<
IROGHU �<<<< VWDQGV IRU WKH \HDU�� <RX PD\ VDIHO\ UHPRYH WKLV IROGHU DV LW FRQWDLQV RQO\
JHQHUDWHG GDWD� 7H; FRPSLOHUV ZLOO UH�JHQHUDWH WKH FDFKH DFFRUGLQJO\ RQ QH[W FRPSLODWLRQ�

��



(GLWRUV

������ 8QLQVWDOODWLRQ

%\ GHIDXOW 7H; /LYH ZLOO LQVWDOO LQ �XVU�ORFDO�WH[OLYH � 7KH GLVWULEXWLRQ LV TXLWH SURSHU DV
LW ZLOO QRW ZULWH DQ\ OHࢺ RXWVLGH LWV IROGHU� H[FHSW IRU WKH FDFKH �OLNH IRQW FDFKH� K\SKHQDWLRQ
SDWWHUV� HWF��� %\ GHIDXOW�

ٗ WKH V\VWHP FDFKH JRHV LQ �YDU�OLE�WH[PI �
ٗ WKH XVHU FDFKH JRHV LQ ȥ��WH[OLYH<<<< �

7KHUHIRUH 7H; /LYH FDQ EH LQVWDOOHG DQG XQLQVWDOOHG VDIHO\ E\ UHPRYLQJ WKH DIRUHPHQWLRQHG
IROGHUV�

6WLOO� 7H; /LYH SURYLGHV D PRUH FRQYHQLHQW ZD\ WR GR WKLV�

� WOPJU XQLQVWDOO

<RX PD\ VWLOO KDYH WR ZLSH RXW WKH IROGHUV LI \RX SXW XQWUDFNHG OHVࢺ LQ WKHP�

���� (GLWRUV

7H; DQG /D7H; VRXUFH GRFXPHQWV �DV ZHOO DV UHODWHG �OHVࢺ DUH DOO WH[W �OHVࢺ DQG FDQ EH
RSHQHG DQG PRGLࢺHG LQ DOPRVW DQ\ WH[W HGLWRU� <RX VKRXOG XVH D WH[W HGLWRU �H�J� 1RWHSDG��
QRW D ZRUG SURFHVVRU �:RUG� 2SHQ2ࢼFH�� 'HGLFDWHG /D7H; HGLWRUV DUH PRUH XVHIXO WKDQ
JHQHULF SODLQ WH[W HGLWRUV� EHFDXVH WKH\ XVXDOO\ KDYH DXWRFRPSOHWLRQ RI FRPPDQGV� VSHOO
DQG HUURU FKHFNLQJ DQG KDQG\ PDFURV�

������ &URVV�SODWIRUP

%D.R0D 7H;

%D.R0D 7H;�� LV DQ HGLWRU IRU :LQGRZV DQG 0DF 26 ZLWK :<6,:<*�OLNH IHDWXUHV� ,W
WDNHV FDUH RI FRPSLOLQJ WKH /D7H; VRXUFH DQG XSGDWLQJ LW FRQVWDQWO\ WR YLHZ FKDQJHV WR
GRFXPHQW DOPRVW LQ UHDO WLPH� <RX FDQ WDNH DQ HYDOXDWLRQ FRS\ IRU �� GD\V�

(PDFV

(PDFV�� LV D JHQHUDO SXUSRVH� H[WHQVLEOH WH[W SURFHVVLQJ V\VWHP� $GYDQFHG XVHUV FDQ SUR�
JUDP LW �LQ HOLVS� WR PDNH (PDFV WKH EHVW /D7H; HQYLURQPHQW WKDW ZLOO Wࢺ WKHLU QHHGV� ,Q
WXUQ EHJLQQHUV PD\ SUHIHU XVLQJ LW LQ FRPELQDWLRQ ZLWK $8&7H;�� DQG 5HIWH[ �H[WHQVLRQV
WKDW PD\ EH LQVWDOOHG LQWR WKH (PDFV SURJUDP�� 'HSHQGLQJ RQ \RXU FRQࢺJXUDWLRQ� (PDFV
FDQ SURYLGH D FRPSOHWH /D7H; HGLWLQJ HQYLURQPHQW ZLWK DXWR�FRPSOHWLRQ� VSHOO�FKHFNLQJ�

�� KWWS���EDNRPD�WH[�FRP�PHQX�DERXW�SKS
�� KWWS���ZZZ�JQX�RUJ�VRIWZDUH�HPDFV
�� KWWS���ZZZ�JQX�RUJ�VRIWZDUH�DXFWH[�

��

http://bakoma-tex.com/menu/about.php
http://www.gnu.org/software/emacs
http://www.gnu.org/software/auctex/


,QVWDOODWLRQ

D FRPSOHWH VHW RI NH\ERDUG VKRUWFXWV� WDEOH RI FRQWHQWV YLHZ� GRFXPHQW SUHYLHZ DQG PDQ\
RWKHU IHDWXUHV�

JHGLW�ODWH[�SOXJLQ

*HGLW ZLWK JHGLW�ODWH[�SOXJLQ�� LV DOVR ZRUWK WU\LQJ RXW IRU XVHUV RI *120(� *(GLW LV D
FURVV�SODWIRUP DSSOLFDWLRQ IRU :LQGRZV� 0DF� DQG /LQX[

*XPPL

)LJXUH � 6FUHHQVKRW RI *XPPLD�
D KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�*XPPL������VRIWZDUH���

*XPPL�� LV D /D7H; HGLWRU IRU /LQX[� ZKLFK FRPSLOHV WKH RXWSXW RI SGࢻDWH[ LQ UHDOWLPH
DQG VKRZV LW RQ WKH ULJKW KDOI RI WKH VFUHHQ���

�� KWWSV���ZLNL�JQRPH�RUJ�$SSV�*HGLW�/D7H;3OXJLQ
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�*XPPL������VRIWZDUH���
�� *XPPL ʆ^KWWS���JXPPL�PLGQLJKWFRGLQJ�RUJ�`

��

http://en.wikipedia.org/wiki/Gummi%20%28software%29
https://wiki.gnome.org/Apps/Gedit/LaTeXPlugin
http://en.wikipedia.org/wiki/Gummi%20%28software%29
http://gummi.midnightcoding.org/


(GLWRUV

/\;

)LJXUH � /\;�����

/\;�� LV D SRSXODU /D7H; HGLWRU IRU :LQGRZV� /LQX[ DQG 0DF 26� ,W FRQWDLQV IRUPXOD DQG
WDEOH HGLWRUV DQG VKRZV YLVXDO FOXHV RI WKH QDOࢺ GRFXPHQW RQ WKH VFUHHQ HQDEOLQJ XVHUV WR
ZULWH /D7H; GRFXPHQWV ZLWKRXW ZRUU\LQJ DERXW WKH DFWXDO V\QWD[���

7H;PDNHU

7H;PDNHU�� LV D FURVV�SODWIRUP HGLWRU YHU\ VLPLODU WR .LOH LQ IHDWXUHV DQG XVHU LQWHUIDFH� ,Q
DGGLWLRQ LW KDV LWV RZQ 3') YLHZHU�

�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�/\;
�� /\; ʆ^KWWS���ZZZ�O\[�RUJ�`
�� KWWS���ZZZ�[P�PDWK�QHW�WH[PDNHU�

��

http://en.wikipedia.org/wiki/LyX
http://www.lyx.org/
http://www.xm1math.net/texmaker/


,QVWDOODWLRQ

7H;VWXGLR

7H;VWXGLR�� LV D FURVV�SODWIRUP RSHQ VRXUFH /D7H; HGLWRU IRUNHG IURP 7H[PDNHU�

7H;ZRUNV

)LJXUH � 6FUHHQVKRW RI 7H;ZRUNV RQ 8EXQWX ������

7H;ZRUNV�� LV D GHGLFDWHG 7H; HGLWRU WKDW LV LQFOXGHG LQ 0L.7H; DQG 7H; /LYH� ,W ZDV
GHYHORSHG ZLWK WKH LGHD WKDW D VLPSOH LQWHUIDFH LV EHWWHU WKDQ D FOXWWHUHG RQH� DQG WKXV WR
PDNH LW HDVLHU IRU SHRSOH LQ WKHLU HDUO\ GD\V ZLWK /D7H; WR JHW WR ZKDW WKH\ ZDQW WR GR�
ZULWH WKHLU GRFXPHQWV� 7H;ZRUNV RULJLQDOO\ FDPH DERXW SUHFLVHO\ EHFDXVH D PDWK SURIHVVRU
ZDQWHG KLV VWXGHQWV WR KDYH D EHWWHU LQLWLDO H[SHULHQFH ZLWK /D7H;�

<RX FDQ LQVWDOO 7H;ZRUNV ZLWK WKH SDFNDJH PDQDJHU RI \RXU /LQX[ GLVWULEXWLRQ RU FKRRVH
LW DV DQ LQVWDOO RSWLRQ LQ WKH :LQGRZV RU 0DF LQVWDOOHU�

9LP

9LP�� LV DQRWKHU JHQHUDO SXUSRVH WH[W HGLWRU IRU D ZLGH YDULHW\ RI SODWIRUPV LQFOXGLQJ 81,;�
0DF 26 ; DQG :LQGRZV� $ YDULHW\ RI H[WHQVLRQV H[LVW LQFOXGLQJ /D7H; %R[�� DQG 9LP�
/D7H;���

�� KWWS���WH[VWXGLR�VRXUFHIRUJH�QHW�
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�7H;ZRUNV
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�9LP������WH[W���HGLWRU���
�� KWWS���ZZZ�YLP�RUJ�VFULSWV�VFULSW�SKS"VFULSWBLG ����
�� KWWS���YLP�ODWH[�VRXUFHIRUJH�QHW�

��

http://texstudio.sourceforge.net/
http://en.wikipedia.org/wiki/TeXworks
http://en.wikipedia.org/wiki/Vim%20%28text%20editor%29
http://www.vim.org/scripts/script.php?script_id=3109
http://vim-latex.sourceforge.net/


(GLWRUV

������ %6' DQG *18�/LQX[�RQO\

.LOH

)LJXUH � 6FUHHQVKRW RI .LOHD�
D KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�.LOH

.LOH�� LV D /D7H; HGLWRU IRU .'(�� �FURVV SODWIRUP�� SURYLGLQJ D SRZHUIXO *8, IRU HGLWLQJ
PXOWLSOH GRFXPHQWV DQG FRPSLOLQJ WKHP ZLWK PDQ\ GLࢹHUHQW 7H; FRPSLOHUV� .LOH LV EDVHG
RQ .DWH HGLWRU� KDV D TXLFN DFFHVV WRROEDU IRU V\PEROV� GRFXPHQW VWUXFWXUH YLHZHU� D FRQVROH
DQG FXVWRPL]DEOH EXLOG RSWLRQV� .LOH FDQ EH UXQ LQ DOO RSHUDWLQJ V\VWHPV WKDW FDQ UXQ .'(�

/D7H;LOD

/D7H;LOD�� LV DQRWKHU WH[W HGLWRU IRU /LQX[ �*QRPH��

�� KWWS���NLOH�VRXUFHIRUJH�QHW�
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�.'(B6RIWZDUHB&RPSLODWLRQB�
�� KWWS���SURMHFWV�JQRPH�RUJ�ODWH[LOD�

��

http://en.wikipedia.org/wiki/Kile
http://kile.sourceforge.net/
http://en.wikipedia.org/wiki/KDE_Software_Compilation_4
http://projects.gnome.org/latexila/


,QVWDOODWLRQ

������ 0DF 26 ;�RQO\

7H;6KRS

7H;6KRS�� LV D 7H;ZRUNV�OLNH HGLWRU DQG SUHYLHZHU IRU 0DF 26 WKDW LV EXQGOHG ZLWK WKH
0DF7H; GLVWULEXWLRQ� ,W XVHV PXOWLSOH ZLQGRZV� RQH IRU HGLWLQJ WKH VRXUFH� RQH IRU WKH
SUHYLHZ� DQG RQH DV D FRQVROH IRU HUURU PHVVDJHV� ,W RࢹHUV RQH�FOLFN XSGDWLQJ RI WKH SUHYLHZ
DQG DOORZV HDV\ FURVVࢺQGLQJ EHWZHHQ WKH FRGH DQG WKH SUHYLHZ E\ XVLQJ &0'�FOLFN�

7H;QLFOH

7H;QLFOH�� LV D IUHH HGLWRU IRU 0DF 26 WKDW LQFOXGHV WKH DELOLW\ WR SHUIRUP OLYH XSGDWHV� ,W
LQFOXGHV D FRGH OLEUDU\ IRU WKH VZLIW LQVHUWLRQ RI FRGH DQG WKH DELOLW\ WR H[HFXWH GHWDLOHG
ZRUG FRXQWV RQ GRFXPHQWV� ,W DOVR SHUIRUPV FRGH KLJKOLJKWLQJ DQG WKH HGLWLQJ ZLQGRZ LV
FXVWRPLVDEOH� SHUPLWWLQJ WKH XVHU WR VHOHFW WKH IRQW� FRORXU� EDFNJURXQG FRORXU RI WKH HGLWLQJ
HQYLURQPHQW� ,W LV LQ DFWLYH GHYHORSPHQW�

$UFKLPHGHV

$UFKLPHGHV�� LV DQ HDV\�WR�XVH /D7H; DQG 0DUNGRZQ HGLWRU GHVLJQHG IURP WKH JURXQG XS
IRU 0DF 26 ;� ,W LQFOXGHV D EXLOW�LQ /D7H; OLEUDU\� FRGH FRPSOHWLRQ VXSSRUW� OLYH SUHYLHZV�
PDFUR VXSSRUW� LQWHJUDWLRQ ZLWK VKDULQJ VHUYLFHV� DQG 3') DQG +70/ H[SRUW RSWLRQV�
$UFKLPHGHVَV 0DJLF 7\SH IHDWXUH OHWV XVHUV LQVHUW PDWKHPDWLFDO V\PEROV MXVW E\ GUDZLQJ
WKHP RQ WKHLU 0DF%RRNَV WUDFNSDG RU 0DJLF 7UDFNSDG�

������ :LQGRZV�RQO\

/(G

/(G��

7H;QLF&HQWHU

7H;QLF&HQWHU�� LV D SRSXODU IUHH DQG RSHQ VRXUFH /D7H; HGLWRU IRU :LQGRZV� ,W DOVR KDV D
VLPLODU XVHU LQWHUIDFH WR 7H;PDNHU DQG .LOH�

�� KWWS���ZZZ�XRUHJRQ�HGX�aNRFK�WH[VKRS�
�� KWWS���ZZZ�EREVRIW�PDF�GH�WH[QLFOH�WH[QLFOH�KWPO
�� KWWS���ZZZ�PDWWUDMFD�FRP�DUFKLPHGHV
�� KWWS���ZZZ�ODWH[HGLWRU�RUJ�
�� KWWS���ZZZ�WH[QLFFHQWHU�RUJ�

��

http://www.uoregon.edu/~koch/texshop/
http://www.bobsoft-mac.de/texnicle/texnicle.html
http://www.mattrajca.com/archimedes
http://www.latexeditor.org/
http://www.texniccenter.org/


(GLWRUV

:LQ(GW

:LQ(GW�� LV D SRZHUIXO DQG YHUVDWLOH WH[W HGLWRU ZLWK VWURQJ SUHGLVSRVLWLRQ WRZDUGV FUHDWLRQ
RI /D7H;�7H; GRFXPHQWV IRU :LQGRZV� ,W KDV EHHQ GHVLJQHG DQG FRQࢺJXUHG WR LQWHJUDWH
ZLWK 7H; 6\VWHPV VXFK DV 0L7H; RU 7H; /LYH� ,WV EXLOW�LQ PDFUR KHOSV LQ FRPSLOLQJ WKH
/D7H; VRXUFH WR WKH :<6,:<*�OLNH '9, RU 3') RU 36 DQG DOVR LQ H[SRUWLQJ WKH GRFXPHQW
WR RWKHU PDUN�XS ODQJXDJHV DV +70/ RU ;0/�

:LQ6KHOO

:LQ6KHOO��

������ 2QOLQH VROXWLRQV

7R JHW VWDUWHG ZLWKRXW QHHGLQJ WR LQVWDOO DQ\WKLQJ� \RX FDQ XVH D ZHE�KRVWHG VHUYLFH IHD�
WXULQJ D IXOO 7H; GLVWULEXWLRQ DQG D ZHE /D7H; HGLWRU�

ٗ $XWKRUHD KWWSV���DXWKRUHD�FRP LV DQ LQWHJUDWHG RQOLQH IUDPHZRUN IRU WKH FUHDWLRQ RI
WHFKQLFDO GRFXPHQWV LQ FROODERUDWLRQ� $XWKRUHDَV IURQWHQG DOORZV \RX WR HQWHU WH[W LQ
/D7H; RU 0DUNGRZQ� DV ZHOO DV �JXUHVࢺ DQG HTXDWLRQV �LQ /D7H; RU 0DWK0/�� $XWKRUHDَV
YHUVLRQLQJ FRQWURO V\VWHP LV HQWLUHO\ EDVHG RQ *LW �HYHU\ DUWLFOH LV D *LW UHSRVLWRU\��

ٗ *RRJOH 'RFXPHQWV�� RU /D7H; /DE�� DOORZV UHDO�WLPH VLPXOWDQHRXV FROODERUDWLYH HGLWLQJ
RI WH[W OHVࢺ IRU DQ\RQH ZLWK D *RRJOH DFFRXQW �DQG LWV RSWLRQ WR PDNH WKH GRFXPHQW
DYDLODEOH WKURXJK D 85/ PDNHV ORFDO GRZQORDG DQG FRPSLODWLRQ HDVLO\ VFULSWDEOH��

ٗ /,0683�� LV DQ RQOLQH /D7H; HGLWRU DOORZLQJ UHDO WLPH FROODERUDWLRQ RI /D7H; GRFXPHQWV
�DQQRXQFHPHQW���

ٗ 0RQNH\ 7H;�� LV IUHH DQG DOORZV WHDP VKDULQJ�

ٗ 2YHUOHDI�� LV D VHFXUH� HDV\ WR XVH RQOLQH /D7H; HGLWRU ZLWK LQWHJUDWHG UDSLG SUHYLHZ �
OLNH (WKHU3DG�� IRU /D7H;� 6WDUW ZULWLQJ ZLWK RQH FOLFN �QR VLJQXS UHTXLUHG� DQG VKDUH
WKH OLQN� ,W VXSSRUWV UHDO WLPH SUHYLHZ� �JXUHVࢺ ELEOLRJUDSKLHV DQG FXVWRP VW\OHV�

ٗ SXEOLFDWLRQV�OL�� LV D UHDO�WLPH FROODERUDWLYH /D7H; HGLWRU UXQQLQJ WKH RSHQ�VRXUFH HGLWRU
?%OXH/DWH[���

�� KWWS���ZZZ�ZLQHGW�FRP�
�� KWWS���ZZZ�ZLQVKHOO�GH�
�� KWWS���GRFV�JRRJOH�FRP
�� KWWS���GRFV�ODWH[ODE�RUJ
�� KWWS���ZZZ�OLPVXS�FRP
�� KWWS���ZZZ�GLJPL�RUJ������������OLPVXS�UHDO�WLPH�ODWH[�FROODERUDWLRQ�
�� KWWS���PRQNH\WH[�EUDGFDWHU�ZHEIDFWLRQDO�FRP
�� KWWSV���ZZZ�RYHUOHDI�FRP
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�(WKHUSDG
�� KWWS���EOXH�SXEOLFDWLRQV�OL
�� KWWSV���JLWKXE�FRP�JQLHK�EOXHODWH[

��

https://authorea.com
http://www.winedt.com/
http://www.winshell.de/
http://docs.google.com
http://docs.latexlab.org
http://www.limsup.com
http://www.digmi.org/2012/05/19/limsup-real-time-latex-collaboration/
http://monkeytex.bradcater.webfactional.com
https://www.overleaf.com
http://en.wikipedia.org/wiki/Etherpad
http://blue.publications.li
https://github.com/gnieh/bluelatex


,QVWDOODWLRQ

ٗ 6FULE7H;�FRP�� LV RQH RI WKH PRVW PDWXUH V\VWHPV DYDLODEOH� ZLWK JLW SXVK DQG SXOO
DFFHVV LW DOORZV IRU SRZHUIXO YHUVLRQ FRQWURO� 7KH QHZ VLJQ XSV DUH QRZ GLUHFWHG WR XVH
6KDUH/DWH[�FRP�� KRZHYHU DFFRXQWV DUH VWLOO DYDLODEOH XSRQ UHTXHVW�

ٗ 6KDUH/D7H;�FRP�� LV D VHFXUH FORXG�EDVHG /D7H; HGLWRU RࢹHULQJ XQOLPLWHG IUHH SURMHFW�
3UHPLXP DFFRXQWV DUH DYDLODEOH IRU H[WUD IHDWXUHV VXFK DV YHUVLRQ FRQWURO DQG 'URSER[
LQWHJUDWLRQ�

ٗ 6SDQ'H;�� LV D FORXG�EDVHG /D7H; FROODERUDWLRQ SODWIRUP GHVLJQHG WR PDNH FROODERUDWLQJ
ZLWK /D7H; VHDPOHVV DQG WR UHGXFH WKH OHDUQLQJ FXUYH WR /D7H;� ,W RࢹHUV VLPXOWDQHRXV
UHDO�WLPH HGLWLQJ DQG FROODERUDWLRQ� OLYH GRFXPHQW SUHYLHZ� 'URSER[ LQWHJUDWLRQ� DQG D
EXLOW�LQ /D7H; UHVRXUFH V\VWHP�

ٗ 9HUERVXV�� LV D SURIHVVLRQDO 2QOLQH /D7H; (GLWRU WKDW VXSSRUWV FROODERUDWLRQ ZLWK RWKHU
XVHUV DQG LV IUHH WR XVH� 0HUJH FRQࢻLFWV FDQ HDVLO\ UHVROYHG E\ XVLQJ D EXLOW�LQ PHUJH WRRO
WKDW XVHV DQ LPSOHPHQWDWLRQ RI WKH GLࢹ�DOJRULWKP WR JHQHUDWH LQIRUPDWLRQ UHTXLUHG IRU D
VXFFHVVIXO PHUJH�

���� %LEOLRJUDSK\ PDQDJHPHQW

%LEOLRJUDSK\ OHVࢺ ��ELE � DUH PRVW HDVLO\ HGLWHG DQG PRGLࢺHG XVLQJ D PDQDJHPHQW V\VWHP�
7KHVH JUDSKLFDO XVHU LQWHUIDFHV DOO IHDWXUH D GDWDEDVH IRUP� ZKHUH LQIRUPDWLRQ LV HQWHUHG IRU
HDFK UHIHUHQFH LWHP� DQG WKH UHVXOWLQJ WH[W OHࢺ FDQ EH XVHG GLUHFWO\ E\ %LE7H;�

�� KWWS���ZZZ�VFULEWH[�FRP�
�� KWWSV���ZZZ�VKDUHODWH[�FRP
�� KWWSV���ZZZ�VKDUHODWH[�FRP
�� KWWS���VSDQGH[�LR
�� KWWS���ZZZ�YHUERVXV�FRP

��

http://www.scribtex.com/
https://www.sharelatex.com
https://www.sharelatex.com
http://spandex.io
http://www.verbosus.com


%LEOLRJUDSK\ PDQDJHPHQW

������ &URVV�SODWIRUP

)LJXUH � 6FUHHQVKRW RI -DE5HID�
D KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�-DE5HI

ٗ -DE5HI��
ٗ 0HQGHOH\��

�� KWWS���MDEUHI�VRXUFHIRUJH�QHW�
�� KWWS���ZZZ�PHQGHOH\�FRP��

��

http://en.wikipedia.org/wiki/JabRef
http://jabref.sourceforge.net/
http://www.mendeley.com//


,QVWDOODWLRQ

������ 0DF 26 ;�RQO\

)LJXUH � 6FUHHQVKRW RI %LE'HVN

ٗ %LE'HVN�� LV D ELEOLRJUDSK\ PDQDJHU EDVHG RQ D %LE7H; �OHࢺ ,W LPSRUWV UHIHUHQFHV IURP
WKH LQWHUQHW DQG PDNHV LW HDV\ WR RUJDQL]H UHIHUHQFHV XVLQJ WDJV DQG FDWHJRULHV���

���� 9LHZHUV

)LQDOO\� \RX ZLOO QHHG D YLHZHU IRU WKH OHVࢺ /D7H; RXWSXWV� 1RUPDOO\ /D7H; VDYHV WKH QDOࢺ
GRFXPHQW DV D �GYL �'HYLFH LQGHSHQGHQW OHࢺ IRUPDW�� EXW \RX ZLOO UDUHO\ ZDQW LW WR� '9,
OHVࢺ GR QRW FRQWDLQ HPEHGGHG IRQWV DQG PDQ\ GRFXPHQW YLHZHUV DUH XQDEOH WR RSHQ WKHP�

8VXDOO\ \RX ZLOO XVH D /D7H; FRPSLOHU OLNH SGIODWH[ WR SURGXFH D 3') OHࢺ GLUHFWO\� RU D
WRRO OLNH GYL�SGI WR FRQYHUW WKH '9, OHࢺ WR 3') IRUPDW� 7KHQ \RX FDQ YLHZ WKH UHVXOW
ZLWK DQ\ 3') YLHZHU�

3UDFWLFDOO\ DOO /D7H; GLVWULEXWLRQV KDYH D '9, YLHZHU IRU YLHZLQJ WKH GHIDXOW RXWSXW RI
ODWH[ � DQG DOVR WRROV VXFK DV GYL�SGI IRU FRQYHUWLQJ WKH UHVXOW DXWRPDWLFDOO\ WR 3') DQG
36 IRUPDWV�

+HUH IROORZV D OLVW RI YDULRXV 3') YLHZHUV�

�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�%LE'HVN
�� %LE'HVN ʆ^KWWS���ELEGHVN�VRXUFHIRUJH�QHW�`

��

http://en.wikipedia.org/wiki/BibDesk
http://bibdesk.sourceforge.net/


7DEOHV DQG JUDSKLFV WRROV

ٗ 3')�MV �EXLOW�LQ PRGHUQ EURZVHUV�
ٗ (YLQFH�� �/LQX[ *120(�
ٗ )R[LW�� �:LQGRZV�
ٗ 2NXODU�� �/LQX[ .'(�
ٗ 3UHYLHZ �EXLOW�LQ 0DF 26 ;�
ٗ 6NLP�� �0DF 26 ;�
ٗ 6XPDWUD 3')�� �:LQGRZV�
ٗ ;SGI�� �/LQX[�
ٗ =DWKXUD�� �/LQX[�

���� 7DEOHV DQG JUDSKLFV WRROV

/D7H; LV D GRFXPHQW SUHSDUDWLRQ V\VWHP� LW GRHV QRW DLP DW EHLQJ D VSUHDGVKHHW WRRO QRU
D YHFWRU JUDSKLFV WRRO�

,I /D7H; FDQ UHQGHU EHDXWLIXO WDEOHV LQ D G\QDPLF DQG H[LEOHࢻ PDQQHU� LW ZLOO QRW KDQGOH
WKH KDQG\ IHDWXUHV \RX FRXOG JHW ZLWK D VSUHDGVKHHW OLNH G\QDPLF FHOOV DQG FDOFXOXV� 2WKHU
WRROV DUH EHWWHU DW WKDW� 7KH LGHDO VROXWLRQ LV WR FRPELQH WKH VWUHQJWK RI ERWK WRROV� EXLOG
\RXU G\QDPLF WDEOH ZLWK D VSUHDGVKHHW� DQG H[SRUW LW WR /D7H; WR JHW D EHDXWLIXO WDEOH
VHDPOHVVO\ LQWHJUDWHG WR \RXU GRFXPHQW� 6HH 7DEOHV�� IRU PRUH GHWDLOV�

7KH JUDSKLFV WRSLF LV D ELW GLࢹHUHQW VLQFH LW LV SRVVLEOH WR ZULWH SURFHGXUDO JUDSKLFV�� IURP
ZLWKLQ \RXU /D7H; GRFXPHQW� 3URFHGXUDO JUDSKLFV SURGXFH VWDWH�RI�WKH�DUW UHVXOWV WKDW
LQWHJUDWHV SHUIHFWO\ WR /D7H; �H�J� QR IRQW FKDQJH�� EXW KDYH D VWHHS OHDUQLQJ FXUYH DQG
UHTXLUH D ORW RI WLPH WR GUDZ�

)RU HDVLHU DQG TXLFNHU GUDZLQJV� \RX PD\ ZDQW WR XVH D :<6,:<* WRRO DQG H[SRUW WKH
UHVXOW WR D YHFWRU IRUPDW OLNH 3')� 7KH GUDZEDFN LV WKDW LW ZLOO FRQWUDVW LQ VW\OH ZLWK WKH
UHVW RI \RXU GRFXPHQW �IRQW� VL]H� HWF��� 6RPH WRROV KDYH WKH FDSDELOLW\ WR H[SRUW WR /D7H;�
ZKLFK ZLOO SDUWLDOO\ VROYH WKLV LVVXH� 6HH ,PSRUWLQJ *UDSKLFV�� IRU PRUH GHWDLOV�

���� 5HIHUHQFHV

GH�/D7H;�B,QVWDOODWLRQ��

�� KWWSV���ZLNL�JQRPH�RUJ�$SSV�(YLQFH
�� KWWS���ZZZ�IR[LWVRIWZDUH�FRP�6HFXUHB3')B5HDGHU�
�� KWWSV���RNXODU�NGH�RUJ�
�� KWWS���VNLP�DSS�VRXUFHIRUJH�QHW�
�� KWWS���ZZZ�VXPDWUDSGIUHDGHU�RUJ�IUHH�SGI�UHDGHU�KWPO
�� KWWS���ZZZ�IRRODEV�FRP�[SGI�DERXW�KWPO
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$GG�RQ IHDWXUHV IRU /D7H; DUH NQRZQ DV SDFNDJHV� 'R]HQV RI WKHVH DUH SUH�LQVWDOOHG ZLWK
/D7H; DQG FDQ EH XVHG LQ \RXU GRFXPHQWV LPPHGLDWHO\� 7KH\ VKRXOG DOO EH VWRUHG LQ
VXEGLUHFWRULHV RI WH[PI�WH[�ODWH[ QDPHG DIWHU HDFK SDFNDJH� 7KH GLUHFWRU\ QDPH ْWH[PIْ
VWDQGV IRU ّ7(; DQG 0(7$)217ْ� 7R QGࢺ RXW ZKDW RWKHU SDFNDJHV DUH DYDLODEOH DQG
ZKDW WKH\ GR� \RX VKRXOG XVH WKH &7$1 VHDUFK SDJH� ZKLFK LQFOXGHV D OLQN WR *UDKDP
:LOOLDPVَ FRPSUHKHQVLYH SDFNDJH FDWDORJXH�

$ SDFNDJH LV D OHࢺ RU FROOHFWLRQ RI OHVࢺ FRQWDLQLQJ H[WUD /D7H; FRPPDQGV DQG SURJUDPPLQJ
ZKLFK DGG QHZ VW\OLQJ IHDWXUHV RU PRGLI\ WKRVH DOUHDG\ H[LVWLQJ� 7KHUH DUH WZR PDLQ OHࢺ
W\SHV� FODVV OHVࢺ ZLWK �FOV H[WHQVLRQ� DQG VW\OH OHVࢺ ZLWK �VW\ H[WHQVLRQ� 7KHUH PD\ EH
DQFLOODU\ OHVࢺ DV ZHOO� :KHQ \RX WU\ WR W\SHVHW D GRFXPHQW ZKLFK UHTXLUHV D SDFNDJH ZKLFK
LV QRW LQVWDOOHG RQ \RXU V\VWHP� /D7H; ZLOO ZDUQ \RX ZLWK DQ HUURU PHVVDJH WKDW LW LV
PLVVLQJ� <RX FDQ GRZQORDG XSGDWHV WR SDFNDJHV \RX DOUHDG\ KDYH �ERWK WKH RQHV WKDW ZHUH
LQVWDOOHG DORQJ ZLWK \RXU YHUVLRQ RI /D7H; DV ZHOO DV RQHV \RX DGGHG�� 7KHUH LV QR OLPLW WR
WKH QXPEHU RI SDFNDJHV \RX FDQ KDYH LQVWDOOHG RQ \RXU FRPSXWHU �DSDUW IURP GLVN VSDFH���
EXW WKHUH LV D FRQࢺJXUDEOH OLPLW WR WKH QXPEHU WKDW FDQ EH XVHG LQVLGH DQ\ RQH /D7H;
GRFXPHQW DW WKH VDPH WLPH� DOWKRXJK LW GHSHQGV RQ KRZ ELJ HDFK SDFNDJH LV� ,Q SUDFWLFH
WKHUH LV QR SUREOHP LQ KDYLQJ HYHQ D FRXSOH RI GR]HQ SDFNDJHV DFWLYH�

0RVW /D7H; LQVWDOODWLRQV FRPH ZLWK D ODUJH VHW RI SUH�LQVWDOOHG VW\OH SDFNDJHV� VR \RX FDQ
XVH WKH SDFNDJH PDQDJHU RI WKH 7H; GLVWULEXWLRQ RU WKH RQH RQ \RXU V\VWHP WR PDQDJH WKHP�
6HH WKH DXWRPDWLF LQVWDOODWLRQ� %XW PDQ\ PRUH DUH DYDLODEOH RQ WKH QHW� 7KH PDLQ SODFH
WR ORRN IRU VW\OH SDFNDJHV RQ WKH ,QWHUQHW LV &7$1�� 2QFH \RX KDYH LGHQWLࢺHG D SDFNDJH
\RX QHHG WKDW LV QRW LQ \RXU GLVWULEXWLRQ� XVH WKH LQGH[HV RQ DQ\ &7$1 VHUYHU WR QGࢺ WKH
SDFNDJH \RX QHHG DQG WKH GLUHFWRU\ ZKHUH LW FDQ EH GRZQORDGHG IURP� 6HH WKH PDQXDO
LQVWDOODWLRQ�

���� $XWRPDWLF LQVWDOODWLRQ

,I RQ DQ RSHUDWLQJ V\VWHP ZLWK D SDFNDJH PDQDJHU RU D SRUWDJH WUHH� \RX FDQ RIWHQ QGࢺ
SDFNDJHV LQ UHSRVLWRULHV�

:LWK 0LN7H; WKHUH LV D SDFNDJH PDQDJHU WKDW DOORZV \RX WR SLFN WKH SDFNDJH \RX ZDQW
LQGLYLGXDOO\� $V D FRQYHQLHQW IHDWXUH� XSRQ WKH FRPSLODWLRQ RI D OHࢺ UHTXLULQJ QRQ�LQVWDOOHG
SDFNDJHV� 0LN7H; ZLOO DXWRPDWLFDOO\ SURPSW WR LQVWDOO WKH PLVVLQJ RQHV�

:LWK 7H; /LYH� LW LV FRPPRQ WR KDYH WKH GLVWULEXWLRQ SDFNHG LQWR D IHZ ELJ SDFNDJHV� )RU
H[DPSOH� WR LQVWDOO VRPHWKLQJ UHODWHG WR LQWHUQDWLRQDOL]DWLRQ� \RX PLJKW KDYH WR LQVWDOO D

� KWWS���ZZZ�FWDQ�RUJ�VHDUFK�KWPO
� KWWS���ZZZ�FWDQ�RUJ�

��
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SDFNDJH OLNH WH[OLYH�ODQJ � :LWK 7H; /LYH PDQXDOO\ LQVWDOOHG� XVH WOPJU WR PDQDJH
SDFNDJHV LQGLYLGXDOO\�

WOPJU LQVWDOO �SDFNDJH�! �SDFNDJH�! ���
WOPJU UHPRYH �SDFNDJH�! �SDFNDJH�! ���

7KH XVH RI WOPJU LV FRYHUHG LQ WKH ,QVWDOODWLRQ� FKDSWHU�

,I \RX FDQQRW QGࢺ WKH ZDQWHG SDFNDJH ZLWK DQ\ RI WKH SUHYLRXV PHWKRGV� VHH WKH PDQXDO
LQVWDOODWLRQ�

���� 0DQXDO LQVWDOODWLRQ

������ 'RZQORDGLQJ SDFNDJHV

:KDW \RX QHHG WR ORRN IRU LV XVXDOO\ WZR �OHVࢺ RQH HQGLQJ LQ �GW[ DQG WKH RWKHU LQ �LQV
� 7KH UVWࢺ LV D '2&7H; �OHࢺ ZKLFK FRPELQHV WKH SDFNDJH SURJUDP DQG LWV GRFXPHQWDWLRQ
LQ D VLQJOH �OHࢺ 7KH VHFRQG LV WKH LQVWDOODWLRQ URXWLQH �PXFK VPDOOHU�� <RX PXVW DOZD\V
GRZQORDG ERWK �OHVࢺ ,I WKH WZR OHVࢺ DUH QRW WKHUH� LW PHDQV RQH RI WZR WKLQJV�

ٗ (LWKHU WKH SDFNDJH LV SDUW RI D PXFK ODUJHU EXQGOH ZKLFK \RX VKRXOGQَW QRUPDOO\ XSGDWH
XQOHVV \RX FKDQJH
81.12:1 7(03/$7( )8//%22.1$0(
YHUVLRQ RI /D7H;�

ٗ RU LWَV DQ ROGHU RU UHODWLYHO\ VLPSOH SDFNDJH ZULWWHQ E\ DQ DXWKRU ZKR GLG QRW XVH D �GW[
�OHࢺ

'RZQORDG WKH SDFNDJH OHVࢺ WR D WHPSRUDU\ GLUHFWRU\� 7KHUH ZLOO RIWHQ EH D UHDGPH�W[W
ZLWK D EULHI GHVFULSWLRQ RI WKH SDFNDJH� <RX VKRXOG RI FRXUVH UHDG WKLV OHࢺ �UVWࢺ

������ ,QVWDOOLQJ D SDFNDJH

7KHUH DUH YHࢺ VWHSV WR LQVWDOOLQJ D /D7H; SDFNDJH� �7KHVH VWHSV FDQ DOVR EH XVHG RQ WKH
SLHFHV RI D FRPSOLFDWHG SDFNDJH \RX ZURWH \RXUVHOI� LQ WKLV FDVH� VNLS VWUDLJKW WR 6WHS ���

�� ([WUDFW WKH OHVࡃ 5XQ /D7H; RQ WKH �LQV �OHࢺ 7KDW LV� RSHQ WKH OHࢺ LQ \RXU HGLWRU DQG
SURFHVV LW DV LI LW ZHUH D /D7H; GRFXPHQW �ZKLFK LW LV�� RU LI \RX SUHIHU� W\SH ODWH[ IROORZHG
E\ WKH �LQV OHQDPHࢺ LQ D FRPPDQG ZLQGRZ LQ \RXU WHPSRUDU\ GLUHFWRU\� 7KLV ZLOO H[WUDFW
DOO WKH OHVࢺ QHHGHG IURP WKH �GW[ OHࢺ �ZKLFK LV ZK\ \RX PXVW KDYH ERWK RI WKHP SUHVHQW LQ
WKH WHPSRUDU\ GLUHFWRU\�� 1RWH GRZQ RU SULQW WKH QDPHV RI WKH OHVࢺ FUHDWHG LI WKHUH DUH D
ORW RI WKHP �UHDG WKH ORJ OHࢺ LI \RX ZDQW WR VHH WKHLU QDPHV DJDLQ��

�� &UHDWH WKH GRFXPHQWDWLRQ 5XQ /D7H; RQ WKH �GW[ �OHࢺ <RX PLJKW QHHG WR UXQ
LW WZLFH RU PRUH� WR JHW WKH FURVV�UHIHUHQFHV ULJKW �MXVW OLNH DQ\ RWKHU /D7H; GRFXPHQW��
7KLV ZLOO FUHDWH D �GYL OHࢺ RI GRFXPHQWDWLRQ H[SODLQLQJ ZKDW WKH SDFNDJH LV IRU DQG KRZ

� &KDSWHU � RQ SDJH ��

��



0DQXDO LQVWDOODWLRQ

WR XVH LW� ,I \RX SUHIHU WR FUHDWH 3') WKHQ UXQ SGI/D7H; LQVWHDG� ,I \RX FUHDWHG D �LG[
DV ZHOO� LW PHDQV WKDW WKH GRFXPHQW FRQWDLQV DQ LQGH[� WRR� ,I \RX ZDQW WKH LQGH[ WR EH
FUHDWHG SURSHUO\� IROORZ WKH VWHSV LQ WKH LQGH[LQJ� VHFWLRQ� 6RPHWLPHV \RX ZLOO VHH WKDW D
�JOR �JORVVDU\� OHࢺ KDV EHHQ SURGXFHG� 5XQ WKH IROORZLQJ FRPPDQG LQVWHDG�

PDNHLQGH[ �V JJOR�LVW �R QDPH�JOV QDPH�JOR

�� ,QVWDOO WKH OHVࡃ :KLOH WKH GRFXPHQWDWLRQ LV SULQWLQJ� PRYH RU FRS\ WKH SDFNDJH OHVࢺ
IURP \RXU WHPSRUDU\ GLUHFWRU\ WR WKH ULJKW SODFH>V@ LQ \RXU 7H; ORFDO LQVWDOODWLRQ GLUHFWRU\
WUHH� 3DFNDJHV LQVWDOOHG E\ KDQG VKRXOG DOZD\V EH SODFHG LQ \RXU ْORFDOْ GLUHFWRU\ WUHH� QRW
LQ WKH GLUHFWRU\ WUHH FRQWDLQLQJ DOO WKH SUH�LQVWDOOHG SDFNDJHV� 7KLV LV GRQH WR D� SUHYHQW
\RXU QHZ SDFNDJH DFFLGHQWDOO\ RYHUZULWLQJ OHVࢺ LQ WKH PDLQ 7H; GLUHFWRULHV� DQG E� DYRLG
\RXU QHZO\�LQVWDOOHG OHVࢺ EHLQJ RYHUZULWWHQ ZKHQ \RX QH[W XSGDWH \RXU YHUVLRQ RI 7H;�

)RU D 7'6�7H; 'LUHFWRU\ 6WUXFWXUH��FRQIRUPDQW V\VWHP� \RXU ْORFDO LQVWDOODWLRQ GLUHFWRU\
WUHHْ LV D IROGHU DQG LWV VXEIROGHUV� 7KH RXWHUPRVW IROGHU VKRXOG SUREDEO\ EH FDOOHG WH[PI�
ORFDO� RU WH[PI� � ,WV ORFDWLRQ GHSHQGV RQ \RXU V\VWHP�

ٗ 0DF7H;� 8VHUV�XVHUQDPH �/LEUDU\�WH[PI� �
ٗ 8QL[�W\SH V\VWHPV� 8VXDOO\ ȥ�WH[PI� �
ٗ 0LN7H;� <RXU ORFDO GLUHFWRU\ WUHH FDQ EH DQ\ IROGHU \RX OLNH� DV ORQJ DV \RX WKHQ
UHJLVWHU LW DV D XVHU�PDQDJHG WH[PI GLUHFWRU\ �VHH KWWS���GRFV�PLNWH[�RUJ�PDQXDO�
ORFDODGGLWLRQV�KWPO�LG�������

7KH ْULJKW SODFHْ VRPHWLPHV FDXVHV FRQIXVLRQ� HVSHFLDOO\ LI \RXU 7H; LQVWDOODWLRQ LV ROG RU
GRHV QRW FRQIRUP WR WKH 7H; 'LUHFWRU\ 6WUXFWXUH�7'6�� )RU D 7'6�FRQIRUPDQW V\VWHP� WKH
ْULJKW SODFHْ IRU D /D7H; �VW\ OHࢺ LV D VXLWDEO\�QDPHG VXEGLUHFWRU\ RI WH[PI�WH[�ODWH[� �
ْ6XLWDEO\�QDPHGْ PHDQV VHQVLEOH DQG PHDQLQJIXO �DQG SUREDEO\ VKRUW�� )RU D SDFNDJH OLNH
SDUDOLVW� IRU H[DPSOH� ,َG FDOO WKH GLUHFWRU\ WH[PI�WH[�ODWH[�SDUDOLVW �

2IWHQ WKHUH LV MXVW D �VW\ OHࢺ WR PRYH� EXW LQ WKH FDVH RI FRPSOH[ SDFNDJHV WKHUH PD\ EH
PRUH� DQG WKH\ PD\ EHORQJ LQ GLࢹHUHQW ORFDWLRQV� )RU H[DPSOH� QHZ %LE7H; SDFNDJHV RU
IRQW SDFNDJHV ZLOO W\SLFDOO\ KDYH VHYHUDO OHVࢺ WR LQVWDOO� 7KLV LV ZK\ LW LV D JRRG LGHD WR
FUHDWH D VXE�GLUHFWRU\ IRU WKH SDFNDJH UDWKHU WKDQ GXPS WKH OHVࢺ LQWR PLVF DORQJ ZLWK RWKHU
XQUHODWHG VWXࢹ� ,I WKHUH DUH FRQࢺJXUDWLRQ RU RWKHU �OHVࢺ UHDG WKH GRFXPHQWDWLRQ WR QGࢺ RXW
LI WKHUH LV D VSHFLDO RU SUHIHUUHG ORFDWLRQ WR PRYH WKHP WR�

:KHUH WR SXW OHVࡃ IURP SDFNDJHV
7\SH 'LUHFWRU\ �XQGHU WH[PI� RU WH[PI�

ORFDO� �
'HVFULSWLRQ

�DIP IRQWV�DIP�IRXQGU\ �W\SHIDFH $GREH )RQW 0HWULFV IRU 7\SH
� IRQWV

�EVW ELEWH[�EVW�SDFNDJHQDPH %LE7H; VW\OH
�FOV WH[�ODWH[�EDVH 'RFXPHQW FODVV OHࢺ
�GYL GRF SDFNDJH GRFXPHQWDWLRQ
�HQF IRQWV�HQF )RQW HQFRGLQJ

� &KDSWHU �� RQ SDJH ���

��
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:KHUH WR SXW OHVࡃ IURP SDFNDJHV
7\SH 'LUHFWRU\ �XQGHU WH[PI� RU WH[PI�

ORFDO� �
'HVFULSWLRQ

�IG WH[�ODWH[�PIQIVV )RQW 'HࢺQLWLRQ OHVࢺ IRU
0(7$)217 IRQWV

�IG WH[�ODWH[�SVQIVV )RQW 'HࢺQLWLRQ OHVࢺ IRU
3RVW6FULSW 7\SH � IRQWV

�PDS IRQWV�PDS� )RQW PDSSLQJ OHVࢺ
�PI IRQWV�VRXUFH�SXEOLF�W\SHIDFH 0(7$)217 RXWOLQH
�SGI GRF SDFNDJH GRFXPHQWDWLRQ
�SIE IRQWV�W\SH��IRXQGU\ �W\SHIDFH 3RVW6FULSW 7\SH � RXWOLQH
�VW\ WH[�ODWH[�SDFNDJHQDPH 6W\OH �OHࢺ WKH QRUPDO SDFNDJH

FRQWHQW
�WH[ GRF 7H; VRXUFH IRU SDFNDJH GRFX�

PHQWDWLRQ
�WH[ WH[�SODLQ�SDFNDJHQDPH 3ODLQ 7H; PDFUR OHVࢺ
�WIP IRQWV�WIP�IRXQGU\ �W\SHIDFH 7H; )RQW 0HWULFV IRU 0(7$�

)217 DQG 7\SH � IRQWV
�WWI IRQWV�WUXHW\SH�IRXQGU\ �W\SHIDFH 7UXH7\SH IRQW
�YI IRQWV�YI�IRXQGU\ �W\SHIDFH 7H; YLUWXDO IRQWV
RWKHUV WH[�ODWH[�SDFNDJHQDPH RWKHU W\SHV RI OHࢺ XQOHVV LQ�

VWUXFWHG RWKHUZLVH

)RU PRVW IRQWV RQ &7$1� WKH IRXQGU\ LV SXEOLF �

�� 8SGDWH \RXU LQGH[ )LQDOO\� UXQ \RXU 7H; LQGH[HU SURJUDP WR XSGDWH WKH SDFNDJH
GDWDEDVH� 7KLV SURJUDP FRPHV ZLWK HYHU\ PRGHUQ YHUVLRQ RI 7H; DQG KDV YDULRXV QDPHV GH�
SHQGLQJ RQ WKH /D7H; GLVWULEXWLRQ \RX XVH� �5HDG WKH GRFXPHQWDWLRQ WKDW FDPH ZLWK \RXU
LQVWDOODWLRQ WR QGࢺ RXW ZKLFK LW LV� RU FRQVXOW KWWS���ZZZ�WXJ�RUJ�IRQWV�IRQWLQVWDOO�
KWPO�IQGE��

ٗ WH7H;� 7H; /LYH� IS7H;� WH[KDVK
ٗ ZHE�F� PNWH[OVU
ٗ 0DF7H;� 0DF7H; DSSHDUV WR GR WKLV IRU \RX�
ٗ 0LN7H;� LQLWH[PI ��XSGDWH�IQGE �RU XVH WKH *8,�
ٗ 0L.7H; ��� RU ODWHU YHUVLRQV� LQVWDOOHG RQ :LQGRZV ;3 WKURXJK :LQGRZV �� 6WDUW �!
$OO 3URJUDPV �! 0LN7H[ �! 6HWWLQJV� ,Q :LQGRZV � XVH WKH NH\ZRUG 6HWWLQJV DQG FKRRVH
WKH RSWLRQ RI 6HWWLQJV ZLWK WKH 0L.7H[ ORJR� ,Q 6HWWLQJV PHQX FKRRVH WKH UVWࢺ WDE DQG
FOLFN RQ 5HIUHVK )1'% �EXWWRQ �0LN7H[ ZLOO WKHQ FKHFN WKH 3URJUDP )LOHV GLUHFWRU\
DQG XSGDWH WKH OLVW RI )LOH 1DPH 'DWD%DVH�� $IWHU WKDW MXVW YHULI\ E\ FOLFNLQJ َ2.َ�

! :DUQLQJ
7KLV VWHS LV XWWHUO\ HVVHQWLDO� RWKHUZLVH QRWKLQJ ZLOO ZRUN�

�� 8SGDWH IRQW PDSV ,I \RXU SDFNDJH LQVWDOOHG DQ\ 7UXH7\SH RU 7\SH � IRQWV� \RX QHHG
WR XSGDWH WKH IRQW PDSSLQJ OHVࢺ LQ DGGLWLRQ WR XSGDWLQJ WKH LQGH[� <RXU SDFNDJH DXWKRU

��
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&KHFNLQJ SDFNDJH VWDWXV

VKRXOG KDYH LQFOXGHG D �PDS OHࢺ IRU WKH IRQWV� 7KH PDS XSGDWLQJ SURJUDP LV XVXDOO\ VRPH
YDULDQW RQ XSGPDS � GHSHQGLQJ RQ \RXU GLVWULEXWLRQ�

ٗ 7H; /LYH DQG 0DF7H;� XSGPDS ��HQDEOH 0DS PDSILOH �PDS �LI \RX LQVWDOOHG WKH OHVࢺ
LQ D SHUVRQDO WUHH� RU XSGPDS�V\V ��HQDEOH 0DS PDSILOH �PDS �LI \RX LQVWDOOHG WKH
OHVࢺ LQ D V\VWHP GLUHFWRU\��

ٗ 0LN7H;� 5XQ LQLWH[PI ��HGLW�FRQILJ�ILOH XSGPDS � DGG WKH OLQH ْ0DS PDSILOH
�PDS WR WKH OHࢺ WKDW RSHQV� WKHQ UXQ LQLWH[PI ��PNPDSV �

6HH KWWS���ZZZ�WXJ�RUJ�IRQWV�IRQWLQVWDOO�KWPO�

7KH UHDVRQ WKLV SURFHVV KDV QRW EHHQ DXWRPDWHG ZLGHO\ LV WKDW WKHUH DUH VWLOO WKRXVDQGV RI
LQVWDOODWLRQV ZKLFK GR QRW FRQIRUP WR WKH 7'6� VXFK DV ROG VKDUHG 8QL[ V\VWHPV DQG VRPH
0LFURVRIW :LQGRZV V\VWHPV� VR WKHUH LV QR ZD\ IRU DQ LQVWDOODWLRQ SURJUDP WR JXHVV ZKHUH
WR SXW WKH �OHVࢺ \RX KDYH WR NQRZ WKLV� 7KHUH DUH DOVR V\VWHPV ZKHUH WKH RZQHU� XVHU� RU
LQVWDOOHU KDV FKRVHQ QRW WR IROORZ WKH UHFRPPHQGHG 7'6 GLUHFWRU\ VWUXFWXUH� RU LV XQDEOH
WR GR VR IRU SROLWLFDO RU VHFXULW\ UHDVRQV �VXFK DV D VKDUHG V\VWHP ZKHUH WKH XVHU FDQQRW
ZULWH WR D SURWHFWHG GLUHFWRU\�� 7KH UHDVRQ IRU KDYLQJ WKH WH[PI�ORFDO GLUHFWRU\ �FDOOHG
WH[PI�ORFDO RQ VRPH V\VWHPV� LV WR SURYLGH D SODFH IRU ORFDO PRGLࢺFDWLRQV RU SHUVRQDO
XSGDWHV� HVSHFLDOO\ LI \RX DUH D XVHU RQ D VKDUHG RU PDQDJHG V\VWHP �8QL[� /LQX[� 906�
:LQGRZV 17������;3� HWF�� ZKHUH \RX PD\ QRW KDYH ZULWH�DFFHVV WR WKH PDLQ 7H; LQVWDO�
ODWLRQ GLUHFWRU\ WUHH� <RX FDQ DOVR KDYH D SHUVRQDO WH[PI VXEGLUHFWRU\ LQ \RXU RZQ ORJLQ
GLUHFWRU\� <RXU LQVWDOODWLRQ PXVW EH FRQࢺJXUHG WR ORRN LQ WKHVH GLUHFWRULHV �UVWࢺ KRZHYHU�
VR WKDW DQ\ XSGDWHV WR VWDQGDUG SDFNDJHV ZLOO EH IRXQG WKHUH EHIRUH WKH VXSHUVHGHG FRSLHV
LQ WKH PDLQ WH[PI WUHH� $OO PRGHUQ 7H; LQVWDOODWLRQV VKRXOG GR WKLV DQ\ZD\� EXW LI QRW�
\RX FDQ HGLW WH[PI�ZHE�F�WH[PI�FQI \RXUVHOI�

���� &KHFNLQJ SDFNDJH VWDWXV

7KH XQLYHUVDO ZD\ WR FKHFN LI D OHࢺ LV DYDLODEOH WR 7H; FRPSLOHUV LV WKH FRPPDQG�OLQH WRRO
NSVHZKLFK �

� NSVHZKLFK WLN]
�XVU�ORFDO�WH[OLYH������WH[PI�GLVW�WH[�SODLQ�SJI�IURQWHQGOD\HU�WLN]�WH[

NSVHZKLFK ZLOO DFWXDOO\ VHDUFK IRU OHVࢺ RQO\� QRW IRU SDFNDJHV� ,W UHWXUQV WKH SDWK WR WKH
�OHࢺ )RU PRUH GHWDLOV RQ D VSHFLࢺF SDFNDJH XVH WKH FRPPDQG�OLQH WRRO WOPJU �7H; /LYH RQO\��

WOPJU LQIR �SDFNDJH!

7KH WOPJU WRRO KDV ORW PRUH RSWLRQV� 7R FRQVXOW WKH GRFXPHQWDWLRQ�

WOPJU KHOS

��
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���� 3DFNDJH GRFXPHQWDWLRQ

7R QGࢺ RXW ZKDW FRPPDQGV D SDFNDJH SURYLGHV �DQG WKXV KRZ WR XVH LW�� \RX QHHG WR UHDG
WKH GRFXPHQWDWLRQ� ,Q WKH WH[PI�GRF VXEGLUHFWRU\ RI \RXU LQVWDOODWLRQ WKHUH VKRXOG EH
GLUHFWRULHV IXOO RI �GYL �OHVࢺ RQH IRU HYHU\ SDFNDJH LQVWDOOHG� 7KLV ORFDWLRQ LV GLVWULEXWLRQ�
VSHFLࢺF� EXW LV W\SLFDOO\ IRXQG LQ�

'LVWULEXWLRQ 3DWK
0DF7H; �/LEUDU\�7H;�'RFXPHQWDWLRQ�WH[PI�GRF�ODWH[
0L.7H; �0,.7(;B',5�?GRF?ODWH[
7H; /LYH �7(;0)',67�GRF�ODWH[

*HQHUDOO\� PRVW RI WKH SDFNDJHV DUH LQ WKH ODWH[ VXEGLUHFWRU\� DOWKRXJK RWKHU SDFNDJHV �VXFK
DV %LE7H; DQG IRQW SDFNDJHV� DUH IRXQG LQ RWKHU VXEGLUHFWRULHV LQ GRF � 7KH GRFXPHQWDWLRQ
GLUHFWRULHV KDYH WKH VDPH QDPH RI WKH SDFNDJH �H�J� DPVPDWK �� ZKLFK JHQHUDOO\ KDYH RQH
RU PRUH UHOHYDQW GRFXPHQWV LQ D YDULHW\ RI IRUPDWV �GYL � W[W � SGI � HWF��� 7KH GRFXPHQWV
JHQHUDOO\ KDYH WKH VDPH QDPH DV WKH SDFNDJH� EXW WKHUH DUH H[FHSWLRQV �IRU H[DPSOH� WKH
GRFXPHQWDWLRQ IRU DPVPDWK LV IRXQG DW ODWH[�DPVPDWK�DPVGRF�GYL �� ,I \RXU LQVWDOODWLRQ
SURFHGXUH KDV QRW LQVWDOOHG WKH GRFXPHQWDWLRQ� WKH '9, OHVࢺ FDQ DOO EH GRZQORDGHG IURP
&7$1� %HIRUH XVLQJ D SDFNDJH� \RX VKRXOG UHDG WKH GRFXPHQWDWLRQ FDUHIXOO\� HVSHFLDOO\
WKH VXEVHFWLRQ XVXDOO\ FDOOHG ْ8VHU ,QWHUIDFHْ� ZKLFK GHVFULEHV WKH FRPPDQGV WKH SDFNDJH
PDNHV DYDLODEOH� <RX FDQQRW MXVW JXHVV DQG KRSH LW ZLOO ZRUN� \RX KDYH WR UHDG LW DQG QGࢺ
RXW�

<RX FDQ XVXDOO\ DXWRPDWLFDOO\ RSHQ DQ\ LQVWDOOHG SDFNDJH GRFXPHQWDWLRQ ZLWK WKH WH[GRF
FRPPDQG�

WH[GRF �SDFNDJH�QDPH!

���� ([WHUQDO UHVRXUFHV

7KH EHVW ZD\ WR ORRN IRU /D7H; SDFNDJHV LV WKH DOUHDG\ PHQWLRQHG &7$1� 6HDUFK�� $GGL�
WLRQDO UHVRXUFHV IRUP 7KH 7H; &DWDORJXH 2QOLQH��

ٗ $OSKDEHWLF FDWDORJXH�
ٗ :LWK EULHI GHVFULSWLRQV�
ٗ 7RSLFDO FDWDORJXH� ZLWK SDFNDJHV VRUWHG V\VWHPDWLFDOO\
ٗ +LHUDUFKLFDO�� PLUURULQJ WKH &7$1 IROGHU KLHUDUFK\

� KWWS���WXJ�FWDQ�RUJ�VHDUFK�KWPO
� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�KHOS�&DWDORJXH�FDWDORJXH�KWPO
� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�KHOS�&DWDORJXH�DOSKD�KWPO
� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�KHOS�&DWDORJXH�EULHI�KWPO
� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�KHOS�&DWDORJXH�E\WRSLF�KWPO
�� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�KHOS�&DWDORJXH�KLHU�KWPO

��
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���� 6HH $OVR

ٗ /D7H;�3DFNDJH 5HIHUHQFH��

�� &KDSWHU �� RQ SDJH ���

��





�� %DVLFV

7KLV WXWRULDO LV DLPHG DW JHWWLQJ IDPLOLDU ZLWK WKH EDUH ERQHV RI /D7H;��

%HIRUH VWDUWLQJ� HQVXUH \RX KDYH /D7H; LQVWDOOHG RQ \RXU FRPSXWHU �VHH ,QVWDOODWLRQ� IRU
LQVWUXFWLRQV RI ZKDW \RX ZLOO QHHG��

ٗ :H ZLOO UVWࢺ KDYH D ORRN DW WKH /D7H; V\QWD[�
ٗ :H ZLOO FUHDWH RXU UVWࢺ /D7H; GRFXPHQW�
ٗ 7KHQ ZH ZLOO WDNH \RX WKURXJK KRZ WR IHHG WKLV OHࢺ WKURXJK WKH /D7H; V\VWHP WR SURGXFH
TXDOLW\ RXWSXW� VXFK DV SRVWVFULSW RU 3')�

ٗ )LQDOO\ ZH ZLOO KDYH D ORRN DW WKH OHࢺ QDPHV DQG W\SHV�

���� 7KH /D7H; V\QWD[

/D7H; XVHV D PDUNXS ODQJXDJH LQ RUGHU WR GHVFULEH GRFXPHQW VWUXFWXUH DQG SUHVHQWDWLRQ�
/D7H; FRQYHUWV \RXU VRXUFH WH[W� FRPELQHG ZLWK WKH PDUNXS� LQWR D KLJK TXDOLW\ GRFXPHQW�
)RU WKH SXUSRVH RI DQDORJ\� ZHE SDJHV ZRUN LQ D VLPLODU ZD\� WKH +70/ LV XVHG WR GHVFULEH
WKH GRFXPHQW� EXW LW LV \RXU EURZVHU WKDW SUHVHQWV LW LQ LWV IXOO JORU\ � ZLWK GLࢹHUHQW FRORXUV�
IRQWV� VL]HV� HWF�

7KH LQSXW IRU /D7H; LV D SODLQ WH[W� �OHࢺ <RX FDQ FUHDWH LW ZLWK DQ\ WH[W HGLWRU� ,W FRQWDLQV
WKH WH[W RI WKH GRFXPHQW� DV ZHOO DV WKH FRPPDQGV WKDW WHOO /D7H; KRZ WR W\SHVHW WKH WH[W�

$ PLQLPDO H[DPSOH ORRNV VRPHWKLQJ OLNH WKH IROORZLQJ �WKH FRPPDQGV ZLOO EH H[SODLQHG
ODWHU��

?GRFXPHQWFODVV^DUWLFOH`

?EHJLQ^GRFXPHQW`
+HOOR ZRUOG�
?HQG^GRFXPHQW`

������ 6SDFHV

7KH /D7H; FRPSLOHU QRUPDOLVHV ZKLWHVSDFH VR WKDW ZKLWHVSDFH FKDUDFWHUV� VXFK DV >VSDFH@
RU >WDE@� DUH WUHDWHG XQLIRUPO\ DV ْVSDFHْ� VHYHUDO FRQVHFXWLYH ْVSDFHVْ DUH WUHDWHG DV RQH�
ْVSDFHْ RSHQLQJ D OLQH LV JHQHUDOO\ LJQRUHG� DQG D VLQJOH OLQH EUHDN DOVR \LHOGV ّVSDFHْ� $
GRXEOH OLQH EUHDN �DQ HPSW\ OLQH�� KRZHYHU� GHࢺQHV WKH HQG RI D SDUDJUDSK� PXOWLSOH HPSW\

� &KDSWHU � RQ SDJH �
� &KDSWHU � RQ SDJH ��
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�SODLQ���WH[W

��
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OLQHV DUH DOVR WUHDWHG DV WKH HQG RI D SDUDJUDSK� $Q H[DPSOH RI DSSO\LQJ WKHVH UXOHV LV
SUHVHQWHG EHORZ� WKH OHIW�KDQG VLGH VKRZV WKH XVHUَV LQSXW ��WH[�� ZKLOH WKH ULJKW�KDQG VLGH
GHSLFWV WKH UHQGHUHG RXWSXW ��GYL��SGI��SV��

,W GRHV QRW PDWWHU ZKHWKHU \RX
HQWHU RQH RU VHYHUDO VSDFHV
DIWHU D ZRUG�

$Q HPSW\ OLQH VWDUWV D QHZ
SDUDJUDSK�

,W GRHV QRW PDWWHU ZKHWKHU \RX HQWHU RQH RU VHYHUDO VSDFHV DIWHU D ZRUG�
$Q HPSW\ OLQH VWDUWV D QHZ SDUDJUDSK�

������ 5HVHUYHG &KDUDFWHUV

7KH IROORZLQJ V\PEROV DUH UHVHUYHG FKDUDFWHUV WKDW HLWKHU KDYH D VSHFLDO PHDQLQJ XQGHU
/D7H; RU DUH XQDYDLODEOH LQ DOO WKH IRQWV� ,I \RX HQWHU WKHP GLUHFWO\ LQ \RXU WH[W� WKH\ ZLOO
QRUPDOO\ QRW SULQW EXW UDWKHU PDNH /D7H; GR WKLQJV \RX GLG QRW LQWHQG�

� � � ȑ 	 B ^ ` ȥ ?

$V \RX ZLOO VHH� WKHVH FKDUDFWHUV FDQ EH XVHG LQ \RXU GRFXPHQWV DOO WKH VDPH E\ DGGLQJ D
SUHࢺ[ EDFNVODVK�

?� ?� ?� ?A^` ?	 ?B ?^ ?` ?a^` ?WH[WEDFNVODVK^`

7KH EDFNVODVK FKDUDFWHU ? FDQQRW EH HQWHUHG E\ DGGLQJ DQRWKHU EDFNVODVK LQ IURQW RI LW �??��
WKLV VHTXHQFH LV XVHG IRU OLQH EUHDNLQJ� )RU LQWURGXFLQJ D EDFNVODVK LQ PDWK PRGH� \RX FDQ
XVH ?EDFNVODVK LQVWHDG�

7KH FRPPDQGV ?ȥ DQG ?ȑ SURGXFH UHVSHFWLYHO\ D WLOGH DQG D KDW ZKLFK LV SODFHG RYHU WKH
QH[W OHWWHU� )RU H[DPSOH ?ȥQ JLYHV ³� 7KDWَV ZK\ \RX QHHG EUDFHV WR VSHFLI\ WKHUH LV QR
OHWWHU DV DUJXPHQW� <RX FDQ DOVR XVH ?WH[WDVFLLWLOGH DQG ?WH[WDVFLLFLUFXP WR HQWHU
WKHVH FKDUDFWHUV� RU RWKHU FRPPDQGV ��

,I \RX ZDQW WR LQVHUW WH[W WKDW PLJKW FRQWDLQ VHYHUDO SDUWLFXODU V\PEROV �VXFK DV 85,V��
\RX FDQ FRQVLGHU XVLQJ WKH ?YHUE FRPPDQG� ZKLFK ZLOO EH GLVFXVVHG ODWHU LQ WKH VHFWLRQ RQ
IRUPDWWLQJ�� )RU VRXUFH FRGH� VHH 6RXUFH &RGH /LVWLQJV�

7KH َOHVV WKDQَ ��� DQG َJUHDWHU WKDQَ �!� FKDUDFWHUV DUH WKH RQO\ YLVLEOH $6&,, FKDUDFWHUV
�QRW UHVHUYHG� WKDW ZLOO QRW SULQW FRUUHFWO\� 6HH 6SHFLDO &KDUDFWHUV� IRU DQ H[SODQDWLRQ DQG
D ZRUNDURXQG�

� KWWS���WH[�VWDFNH[FKDQJH�FRP�TXHVWLRQV������KRZ�GRHV�RQH�LQVHUW�D�EDFNVODVK�RU�D�WLOGH�LQWR�ODWH[
� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�/D7H;��))RUPDWWLQJ
� &KDSWHU �� RQ SDJH ���
� &KDSWHU ���� RQ SDJH ���

��
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7KH /D7H; V\QWD[

1RQ�$6&,, FKDUDFWHUV �H�J� DFFHQWV� GLDFULWLFV� FDQ EH W\SHG LQ GLUHFWO\ IRU PRVW FDVHV�
+RZHYHU \RX PXVW FRQJXUH WKH GRFXPHQW DSSURSULDWHO\� 7KH RWKHU V\PEROV DQG PDQ\
PRUH FDQ EH SULQWHG ZLWK VSHFLDO FRPPDQGV LQ PDWKHPDWLFDO IRUPXODH RU DV DFFHQWV� :H
ZLOO WDFNOH WKLV LVVXH LQ 6SHFLDO &KDUDFWHUV��

������ /D7H; JURXSV

$ JURXS LV EDVLFDOO\ GHࢺQHG E\ D SDLU RI EUDFHV� 7KH UDQJH RI FRPPDQGV SXW EHWZHHQ EUDFHV
LV OLPLWHG WR WKHP� 7KH ?EHJLQJURXS DQG ?HQGJURXS FRPPDQGV DUH HTXLYDOHQW WR RSHQLQJ
EUDFH DQG FORVLQJ EUDFH�
([DPSOH�

^
?EI 7KLV LV EROG�
`
7KLV LV QR ORQJHU EROG�

)RU VRPH FRPPDQGV LW LV LPSRUWDQW WR UHVWULFW WKHLU UDQJH RI DFWLRQ� DQG WKDWَV ZKHUH JURXSV
FRPH WR EH YHU\ XVHIXO�

������ /D7H; HQYLURQPHQWV

(QYLURQPHQWV LQ /D7H; KDYH D UROH WKDW LV TXLWH VLPLODU WR FRPPDQGV� EXW WKH\ XVXDOO\
KDYH HࢹHFW RQ D ZLGHU SDUW RI WKH GRFXPHQW� 7KHLU V\QWD[ LV�

?EHJLQ^HQYLURQPHQWQDPH`
WH[W WR EH LQIOXHQFHG
?HQG^HQYLURQPHQWQDPH`

%HWZHHQ WKH ?EHJLQ DQG WKH ?HQG \RX FDQ SXW RWKHU FRPPDQGV DQG QHVWHG HQYLURQPHQWV�
7KH LQWHUQDO PHFKDQLVP RI HQYLURQPHQWV GHࢺQHV D JURXS� ZKLFK PDNHV LWV XVDJH VDIH �QR
LQࢻXHQFH RQ WKH RWKHU SDUWV RI WKH GRFXPHQW�� ,Q JHQHUDO� HQYLURQPHQWV FDQ DFFHSW DUJX�
PHQWV DV ZHOO� EXW WKLV IHDWXUH LV QRW FRPPRQO\ XVHG DQG VR LW ZLOO EH GLVFXVVHG LQ PRUH
DGYDQFHG SDUWV RI WKH GRFXPHQW�

$Q\WKLQJ LQ /D7H; FDQ EH H[SUHVVHG LQ WHUPV RI FRPPDQGV DQG HQYLURQPHQWV�

������ /D7H; FRPPDQGV

/D7H; FRPPDQGV DUH FDVH VHQVLWLYH� DQG WDNH RQH RI WKH IROORZLQJ WZR IRUPDWV�

ٗ 7KH\ VWDUW ZLWK D EDFNVODVK ? DQG WKHQ KDYH D QDPH FRQVLVWLQJ RI OHWWHUV RQO\� &RPPDQG
QDPHV DUH WHUPLQDWHG E\ D VSDFH� D QXPEHU RU DQ\ RWKHU ْQRQ�OHWWHUْ�

ٗ 7KH\ FRQVLVW RI D EDFNVODVK ? DQG H[DFWO\ RQH QRQ�OHWWHU�
6RPH FRPPDQGV QHHG DQ DUJXPHQW� ZKLFK KDV WR EH JLYHQ EHWZHHQ FXUO\ EUDFHV ^ ` DIWHU
WKH FRPPDQG QDPH� 6RPH FRPPDQGV VXSSRUW RSWLRQDO SDUDPHWHUV� ZKLFK DUH DGGHG DIWHU
WKH FRPPDQG QDPH LQ VTXDUH EUDFNHWV > @� 7KH JHQHUDO V\QWD[ LV�

� &KDSWHU �� RQ SDJH ���

��



%DVLFV

?FRPPDQGQDPH>RSWLRQ��RSWLRQ�����@^DUJXPHQW�`^DUJXPHQW�`���

0RVW VWDQGDUG /D7H; FRPPDQGV KDYH D VZLWFK HTXLYDOHQW� 6ZLWFKHV KDYH QR DUJXPHQWV
EXW DSSO\ RQ WKH UHVW RI WKH VFRSH� L�H� WKH FXUUHQW JURXS RU HQYLURQPHQW� $ VZLWFK VKRXOG
�DOPRVW� QHYHU EH FDOOHG RXWVLGH RI DQ\ VFRSH� RWKHUZLVH LW ZLOO DSSO\ RQ WKH UHVW RI WKH
GRFXPHQW�

! :DUQLQJ
&RPPDQGV ZLWK DUJXPHQWV DQG VZLWFKHV VKRXOG QRW EH FRQIXVHG� 7KLV LV D YHU\
FRPPRQ HUURU�

([DPSOH�

� ?HPSK LV D FRPPDQG ZLWK DUJXPHQW� ?HP LV D VZLWFK�
?HPSK^HPSKDVL]HG WH[W`� WKLV SDUW LV QRUPDO � &RUUHFW
^?HP HPSKDVL]HG WH[W`� WKLV SDUW LV QRUPDO � &RUUHFW

?HP HPSKDVL]HG WH[W� WKLV SDUW LV QRUPDO � ,QFRUUHFW
?HP^HPSKDVL]HG WH[W`� WKLV SDUW LV QRUPDO � ,QFRUUHFW

������ &RPPHQWV

:KHQ /D7H; HQFRXQWHUV D � FKDUDFWHU ZKLOH SURFHVVLQJ DQ LQSXW �OHࢺ LW LJQRUHV WKH UHVW RI
WKH FXUUHQW OLQH� WKH OLQH EUHDN� DQG DOO ZKLWHVSDFH DW WKH EHJLQQLQJ RI WKH QH[W OLQH�

7KLV FDQ EH XVHG WR ZULWH QRWHV LQWR WKH LQSXW �OHࢺ ZKLFK ZLOO QRW VKRZ XS LQ WKH SULQWHG
YHUVLRQ�

7KLV LV DQ � VWXSLG
� %HWWHU� LQVWUXFWLYH �����
H[DPSOH� 6XSHUFDO�

LIUDJLOLVW�
LFH[SLDOLGRFLRXV

7KLV LV DQ H[DPSOH� 6XSHUFDOLIUDJLOLVWLFH[SLDOLGRFLRXV

1RWH WKDW WKH � FKDUDFWHU FDQ EH XVHG WR VSOLW ORQJ LQSXW OLQHV WKDW GR QRW DOORZ ZKLWHVSDFH
RU OLQH EUHDNV� DV ZLWK 6XSHUFDOLIUDJLOLVWLFH[SLDOLGRFLRXV DERYH�

7KH FRUH /D7H; ODQJXDJH GRHV QRW KDYH D SUHGHࢺQHG V\QWD[ IRU FRPPHQWLQJ RXW UHJLRQV
VSDQQLQJ PXOWLSOH OLQHV� 5HIHU WR PXOWLOLQH FRPPHQWV� IRU VLPSOH ZRUNDURXQGV�

� &KDSWHU ����� RQ SDJH ��

��



2XU UVWࢺ GRFXPHQW

���� 2XU UVWࡃ GRFXPHQW

1RZ ZH FDQ FUHDWH RXU UVWࢺ GRFXPHQW� :H ZLOO SURGXFH WKH DEVROXWH EDUH PLQLPXP WKDW
LV QHHGHG LQ RUGHU WR JHW VRPH RXWSXW� WKH ZHOO NQRZQ +HOOR :RUOG� DSSURDFK ZLOO EH
VXLWDEOH KHUH�

ٗ 2SHQ \RXU IDYRULWH WH[W�HGLWRU� YLP��� HPDFV��� 1RWHSDG��� DQG RWKHU WH[W HGLWRUV ZLOO
KDYH V\QWD[ KLJKOLJKWLQJ WKDW ZLOO KHOS WR ZULWH \RXU �OHVࢺ

ٗ 5HSURGXFH WKH IROORZLQJ WH[W LQ \RXU HGLWRU� 7KLV LV WKH /D7H; VRXUFH�

� KHOOR�WH[ � 2XU ILUVW /D7H; H[DPSOH�
?GRFXPHQWFODVV^DUWLFOH`
?EHJLQ^GRFXPHQW`
+HOOR :RUOG�
?HQG^GRFXPHQW`

ٗ 6DYH \RXU OHࢺ DV KHOOR�WH[ �

:KHQ SLFNLQJ D QDPH IRU \RXU �OHࢺ PDNH VXUH LW EHDUV D �WH[ H[WHQVLRQ�

������ :KDW GRHV LW DOO PHDQ"

� KHOOR�WH[ � 2XU ILUVW /D7H; H[DPSOH� 7KH UVWࢺ OLQH LV D FRPPHQW � 7KLV LV EHFDXVH LW EHJLQV
ZLWK WKH SHUFHQW V\PERO ���� ZKHQ /D7H; VHHV WKLV�
LW VLPSO\ LJQRUHV WKH UHVW RI WKH OLQH� &RPPHQWV DUH
XVHIXO IRU SHRSOH WR DQQRWDWH SDUWV RI WKH VRXUFH �OHࢺ
)RU H[DPSOH� \RX FRXOG SXW LQIRUPDWLRQ DERXW WKH
DXWKRU DQG WKH GDWH� RU ZKDWHYHU \RX ZLVK�

?GRFXPHQWFODVV^DUWLFOH` 7KLV OLQH LV D FRPPDQG DQG WHOOV /D7H; WR XVH WKH
DUWLFOH GRFXPHQW FODVV� $ GRFXPHQW FODVV OHࢺ GHࢺQHV
WKH IRUPDWWLQJ� ZKLFK LQ WKLV FDVH LV D JHQHULF DUWLFOH
IRUPDW� 7KH KDQG\ WKLQJ LV WKDW LI \RX ZDQW WR FKDQJH
WKH DSSHDUDQFH RI \RXU GRFXPHQW� VXEVWLWXWH DUWLFOH
IRU DQRWKHU FODVV OHࢺ WKDW H[LVWV�

?EHJLQ^GRFXPHQW` 7KLV OLQH LV WKH EHJLQQLQJ RI WKH HQYLURQPHQW FDOOHG
GRFXPHQW� LW DOHUWV /D7H; WKDW FRQWHQW RI WKH GRF�
XPHQW LV DERXW WR FRPPHQFH� $Q\WKLQJ DERYH WKLV
FRPPDQG LV NQRZQ JHQHUDOO\ WR EHORQJ LQ WKH SUHDP�
EOH �

+HOOR :RUOG� 7KLV ZDV WKH RQO\ DFWXDO OLQH FRQWDLQLQJ UHDO FRQWHQW �
WKH WH[W WKDW ZH ZDQWHG GLVSOD\HG RQ WKH SDJH�

?HQG^GRFXPHQW` 7KH GRFXPHQW HQYLURQPHQW HQGV KHUH� ,W WHOOV /D7H;
WKDW WKH GRFXPHQW VRXUFH LV FRPSOHWH� DQ\WKLQJ DIWHU
WKLV OLQH ZLOO EH LJQRUHG�

$V ZH KDYH VDLG EHIRUH� HDFK RI WKH /D7H; FRPPDQGV EHJLQV ZLWK D EDFNVODVK �?�� 7KLV
LV /D7H;َV ZD\ RI NQRZLQJ WKDW ZKHQHYHU LW VHHV D EDFNVODVK� WR H[SHFW VRPH FRPPDQGV�
&RPPHQWV DUH QRW FODVVHG DV D FRPPDQG� VLQFH DOO WKH\ WHOO /D7H; LV WR LJQRUH WKH OLQH�
&RPPHQWV QHYHU DࢹHFW WKH RXWSXW RI WKH GRFXPHQW�

�� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�/HDUQLQJ���WKH���YL���(GLWRU��)9LP
�� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�HPDFV

��
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���� &RPSLODWLRQ

������ &RPSLODWLRQ SURFHVV

7KH JHQHUDO FRQFHSW LV WR WUDQVIRUP D SODLQ WH[W GRFXPHQW LQWR D SXEOLVKDEOH IRUPDW� PRVW\
D '9,� 36 RU 3') �OHࢺ 7KLV SURFHVV LV FDOOHG FRPSLODWLRQ � ZKLFK LV GRQH E\ DQ H[HFXWDEOH
OHࢺ FDOOHG D FRPSLOHU �

7KHUH DUH WZR PDLQ FRPSLOHUV�

ٗ WH[ FRPSLOHU UHDGV D 7H; �WH[ OHࢺ DQG FUHDWHV D �GYL �
ٗ SGIWH[ FRPSLOHU UHDGV D 7H; �WH[ OHࢺ DQG FUHDWHV D �SGI �

7KHVH FRPSLOHUV DUH EDVLFDOO\ XVHG WR FRPSLOH 3ODLQ 7H;� QRW /D7H;� 7KHUH LV QR VXFK
/D7H; FRPSLOHU VLQFH /D7H; LV MXVW D EXQFK RI PDFURV IRU 7H;� +RZHYHU� WKHUH DUH WZR
H[HFXWDEOHV UHODWHG WR WKH SUHYLRXV FRPSLOHUV�

ٗ ODWH[ H[HFXWDEOH FDOOV WH[ ZLWK /D7H; LQLWLDOL]DWLRQ �OHVࢺ UHDGV D /D7H; �WH[ OHࢺ DQG
FUHDWHV D �GYL

ٗ SGIODWH[ H[HFXWDEOH FDOOV SGIWH[ ZLWK /D7H; LQLWLDOL]DWLRQ �OHVࢺ UHDGV D /D7H; �WH[
OHࢺ DQG FUHDWHV D �SGI

,I \RX FRPSLOH D 3ODLQ 7H; GRFXPHQW ZLWK D /D7H; FRPSLOHU �VXFK DV SGIODWH[ � LW ZLOO
ZRUN ZKLOH WKH RSSRVLWH LV QRW WUXH� LI \RX WU\ WR FRPSLOH D /D7H; VRXUFH ZLWK D 7H;
FRPSLOHU \RX ZLOO JHW PDQ\ HUURUV�

$V D PDWWHU RI IDFW� IROORZLQJ \RXU RSHUDWLQJ V\VWHP ODWH[ DQG SGIODWH[ DUH VLPSOH VFULSWV
RU V\PEROLF OLQNV�

0RVW RI WKH SURJUDPV VKRXOG EH DOUHDG\ ZLWKLQ \RXU /D7H; GLVWULEXWLRQ� WKH RWKHUV FRPH
ZLWK *KRVWVFULSW��� ZKLFK LV D IUHH DQG PXOWL�SODWIRUP VRIWZDUH DV ZHOO� +HUH DUH FRPPRQ
SURJUDPV \RX H[SHFW WR QGࢺ LQ DQ\ /D7H; GLVWULEXWLRQ�

ٗ GYL�SV FRQYHUWV WKH �GYL OHࢺ WR �SV �SRVWVFULSW��
ٗ GYL�SGI FRQYHUWV WKH �GYL OHࢺ WR �SGI �GYL�SGIP LV DQ LPSURYHG YHUVLRQ��

DQG ZLWK *KRVWVFULSW�

ٗ SV�SGI DQG SGI�SV FRQYHUWV WKH �SV OHࢺ WR �SGI DQG YLFH�YHUVD�

:KHQ /D7H; ZDV FUHDWHG� WKH RQO\ IRUPDW LW FRXOG FUHDWH ZDV '9,� ODWHU 3') VXSSRUW ZDV
DGGHG E\ SGIODWH[ � 3') OHVࢺ FDQ EH FUHDWHG ZLWK ERWK SGIODWH[ DQG GYLSGIP � 7KH
RXWSXW RI SGIODWH[ WDNHV GLUHFW DGYDQWDJH RI PRGHUQ IHDWXUHV RI 3') VXFK DV K\SHUOLQNV
DQG HPEHGGHG IRQWV� ZKLFK DUH QRW SDUW RI '9,� 3DVVLQJ WKURXJK '9, LPSRVHV OLPLWDWLRQV
RI LWV ROGHU IRUPDW� 2Q WKH RWKHU KDQG� VRPH SDFNDJHV� VXFK DV 367ULFNV� H[SORLW WKH SURFHVV
RI FRQYHUVLRQ WR '9,� DQG WKHUHIRUH ZLOO QRW ZRUN ZLWK SGࢻDWH[� 6RPH RI WKRVH SDFNDJHV
HPEHG LQIRUPDWLRQ LQ WKH '9, WKDW GRHVQَW DSSHDU ZKHQ WKH '9, LV YLHZHG� EXW UHHPHUJHV
ZKHQ WKH '9, LV FRQYHUWHG WR DQRWKHU� QHZHU IRUPDW�

<RX ZRXOG ZULWH \RXU GRFXPHQW VOLJKWO\ GLࢹHUHQWO\ GHSHQGLQJ RQ WKH FRPSLOHU \RX DUH XVLQJ
�ODWH[ RU SGIODWH[ �� %XW DV ZH ZLOO VHH ODWHU LW LV SRVVLEOH WR DGG D VRUW RI DEVWUDFWLRQ

�� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�*KRVWVFULSW

��
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&RPSLODWLRQ

OD\HU WR KLGH WKH GHWDLOV RI ZKLFK FRPSLOHU \RXَUH XVLQJ� ZKLOH WKH FRPSLOHU FDQ KDQGOH WKH
WUDQVODWLRQ LWVHOI�

7KH IROORZLQJ GLDJUDP VKRZV WKH UHODWLRQVKLSV EHWZHHQ WKH /D7H; VRXUFH FRGH DQG WKH
IRUPDWV \RX FDQ FUHDWH IURP LW�

)LJXUH �

7KH ER[HG UHG WH[W UHSUHVHQWV WKH OHࢺ IRUPDWV� WKH EOXH WH[W RQ WKH DUURZV UHSUHVHQWV
WKH FRPPDQGV \RX KDYH WR XVH� WKH VPDOO GDUN JUHHQ WH[W XQGHU WKH ER[HV UHSUHVHQWV WKH
LPDJH IRUPDWV WKDW DUH VXSSRUWHG� $Q\ WLPH \RX SDVV WKURXJK DQ DUURZ \RX ORVH VRPH
LQIRUPDWLRQ� ZKLFK PLJKW GHFUHDVH WKH IHDWXUHV RI \RXU GRFXPHQW� 7KHUHIRUH� \RX VKRXOG
FKRRVH WKH VKRUWHVW URXWH WR UHDFK \RXU WDUJHW IRUPDW� 7KLV LV SUREDEO\ WKH PRVW FRQYHQLHQW
ZD\ WR REWDLQ DQ RXWSXW LQ \RXU GHVLUHG IRUPDW DQ\ZD\� 6WDUWLQJ IURP D /D7H; VRXUFH� WKH
EHVW ZD\ LV WR XVH RQO\ ODWH[ IRU D '9, RXWSXW RU SGDWH[ IRU D 3') RXWSXW� FRQYHUWLQJ WR
3RVW6FULSW RQO\ ZKHQ LW LV QHFHVVDU\ WR SULQW WKH GRFXPHQW�

&KDSWHU ���([SRUW 7R 2WKHU )RUPDWV��� GLVFXVVHV PRUH DERXW H[SRUWLQJ /D7H; VRXUFH WR
RWKHU OHࢺ IRUPDWV�

�� &KDSWHU �� RQ SDJH ���

��



%DVLFV

������ *HQHUDWLQJ WKH GRFXPHQW

,W LV FOHDUO\ QRW JRLQJ WR EH WKH PRVW H[FLWLQJ GRFXPHQW \RX KDYH HYHU VHHQ� EXW ZH ZDQW
WR VHH LW QRQHWKHOHVV� , DP DVVXPLQJ WKDW \RX DUH DW D FRPPDQG SURPSW� DOUHDG\ LQ WKH
GLUHFWRU\ ZKHUH KHOOR�WH[ LV VWRUHG� /D7H; LWVHOI GRHV QRW KDYH D *8, �JUDSKLFDO XVHU
LQWHUIDFH�� VLQFH LW LV MXVW D SURJUDP WKDW FUXQFKHV DZD\ DW \RXU LQSXW �OHVࢺ DQG SURGXFHV
HLWKHU D '9, RU 3') �OHࢺ 6RPH /D7H; LQVWDOODWLRQV IHDWXUH D JUDSKLFDO IURQW�HQG ZKHUH
\RX FDQ FOLFN /D7H; LQWR FRPSLOLQJ \RXU LQSXW �OHࢺ 2Q RWKHU V\VWHPV WKHUH PLJKW EH VRPH
W\SLQJ LQYROYHG� VR KHUH LV KRZ WR FRD[ /D7H; LQWR FRPSLOLQJ \RXU LQSXW OHࢺ RQ D WH[W EDVHG
V\VWHP� 3OHDVH QRWH� WKLV GHVFULSWLRQ DVVXPHV WKDW \RX DOUHDG\ KDYH D ZRUNLQJ /D7H;
LQVWDOODWLRQ RQ \RXU FRPSXWHU�

�� 7\SH WKH FRPPDQG� ODWH[ KHOOR �WKH �WH[ H[WHQVLRQ LV QRW UHTXLUHG� DOWKRXJK \RX
FDQ LQFOXGH LW LI \RX ZLVK�

�� 9DULRXV ELWV RI LQIR DERXW /D7H; DQG LWV SURJUHVV ZLOO EH GLVSOD\HG� ,I DOO ZHQW ZHOO�
WKH ODVW WZR OLQHV GLVSOD\HG LQ WKH FRQVROH ZLOO EH�

2XWSXW ZULWWHQ RQ KHOOR�GYL �� SDJH� ��� E\WHV��
7UDQVFULSW ZULWWHQ RQ KHOOR�ORJ�

7KLV PHDQV WKDW \RXU VRXUFH OHࢺ KDV EHHQ SURFHVVHG DQG WKH UHVXOWLQJ GRFXPHQW LV FDOOHG
KHOOR�GYL � ZKLFK WDNHV XS � SDJH DQG ��� E\WHV RI VSDFH� 1RZ \RX PD\ YLHZ WKH '9, �OHࢺ
2Q 8QL[ ZLWK ;�� \RX FDQ W\SH [GYL IRR�GYL � RQ :LQGRZV \RX FDQ XVH D SURJUDP FDOOHG
\DS �\HW DQRWKHU SUHYLHZHU�� �1RZ HYLQFH DQG RNXODU� WKH VWDQGDUG GRFXPHQW YLHZHUV IRU
PDQ\ /LQX[ GLVWULEXWLRQV DUH DEOH WR YLHZ '9, ��OHVࢺ

7KLV ZD\ \RX FUHDWHG WKH '9, �OHࢺ EXW ZLWK WKH VDPH VRXUFH OHࢺ \RX FDQ FUHDWH D 3')
GRFXPHQW� 7KH VWHSV DUH H[DFWO\ WKH VDPH DV EHIRUH� EXW \RX KDYH WR UHSODFH WKH FRPPDQG
ODWH[ ZLWK SGIODWH[ �

�� 7\SH WKH FRPPDQG� SGIODWH[ KHOOR �DV EHIRUH� WKH �WH[ H[WHQVLRQ LV QRW UHTXLUHG�
�� 9DULRXV ELWV RI LQIR DERXW /D7H; DQG LWV SURJUHVV ZLOO EH GLVSOD\HG� ,I DOO ZHQW ZHOO�
WKH ODVW WZR OLQHV GLVSOD\HG LQ WKH FRQVROH ZLOO EH�

2XWSXW ZULWWHQ RQ KHOOR�SGI �� SDJH� ���� E\WHV��
7UDQVFULSW ZULWWHQ RQ KHOOR�ORJ�

\RX FDQ QRWLFH WKDW WKH 3') GRFXPHQW LV ELJJHU WKDQ WKH '9,� HYHQ LI LW FRQWDLQV H[DFWO\
WKH VDPH LQIRUPDWLRQ� 7KH PDLQ GLࢹHUHQFHV EHWZHHQ WKH '9, DQG 3') IRUPDWV DUH�

ٗ '9, QHHGV OHVV GLVN VSDFH DQG LW LV IDVWHU WR FUHDWH� ,W GRHV QRW LQFOXGH WKH IRQWV ZLWKLQ
WKH GRFXPHQW� VR LI \RX ZDQW WKH GRFXPHQW WR EH YLHZHG SURSHUO\ RQ DQRWKHU FRPSXWHU�
WKHUH PXVW EH DOO WKH QHFHVVDU\ IRQWV LQVWDOOHG� ,W GRHV QRW VXSSRUW DQ\ LQWHUDFWLYLW\ VXFK
DV K\SHUOLQNV RU DQLPDWHG LPDJHV� '9, YLHZHUV DUH QRW YHU\ FRPPRQ� VR \RX FDQ FRQVLGHU
XVLQJ LW IRU SUHYLHZLQJ \RXU GRFXPHQW ZKLOH W\SHVHWWLQJ�

ٗ 3') QHHGV PRUH GLVN VSDFH DQG LW LV VORZHU WR FUHDWH� EXW LW LQFOXGHV DOO WKH QHFHVVDU\
IRQWV ZLWKLQ WKH GRFXPHQW� VR \RX ZLOO QRW KDYH DQ\ SUREOHP RI SRUWDELOLW\� ,W VXSSRUWV
LQWHUQDO DQG H[WHUQDO K\SHUOLQNV� ,W DOVR VXSSRUWV DGYDQFHG W\SRJUDSKLF IHDWXUHV� KDQJLQJ
SXQFWXDWLRQ��� IRQW H[SDQVLRQ DQG PDUJLQ NHUQLQJ UHVXOWLQJ LQ PRUH \H[LELOLWࢻ DYDLODEOH

�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�+DQJLQJ���SXQFWXDWLRQ

��
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)LOHV

WR WKH 7H; HQJLQH DQG EHWWHU ORRNLQJ RXWSXW� 1RZDGD\V LW LV WKH GH IDFWR VWDQGDUG IRU
VKDULQJ DQG SXEOLVKLQJ GRFXPHQWV� VR \RX FDQ FRQVLGHU XVLQJ LW IRU WKH QDOࢺ YHUVLRQ RI
\RXU GRFXPHQW�

$ERXW QRZ� \RX VDZ \RX FDQ FUHDWH ERWK '9, DQG 3') GRFXPHQW IURP WKH VDPH VRXUFH�
7KLV LV WUXH� EXW LW JHWV D ELW PRUH FRPSOLFDWHG LI \RX ZDQW WR LQWURGXFH LPDJHV RU OLQNV�
7KLV ZLOO EH H[SODLQHG LQ GHWDLO LQ WKH QH[W FKDSWHUV� EXW IRU QRZ DVVXPH \RX FDQ FRPSLOH
LQ ERWK '9, DQG 3') ZLWKRXW DQ\ SUREOHP�

1RWH� LQ WKLV LQVWDQFH� GXH WR WKH VLPSOLFLW\ RI WKH �OHࢺ \RX RQO\ QHHG WR UXQ WKH /D7H;
FRPPDQG RQFH� +RZHYHU� LI \RX EHJLQ WR FUHDWH FRPSOH[ GRFXPHQWV� LQFOXGLQJ ELEOLRJUD�
SKLHV DQG FURVV�UHIHUHQFHV� HWF� /D7H; QHHGV WR EH H[HFXWHG PXOWLSOH WLPHV WR UHVROYH WKH
UHIHUHQFHV� %XW WKLV ZLOO EH GLVFXVVHG LQ WKH IXWXUH ZKHQ LW FRPHV XS�

������ $XWREXLOG 6\VWHPV

&RPSLOLQJ XVLQJ RQO\ WKH ODWH[ ELQDU\ FDQ EH TXLWH WULFN\ DV VRRQ DV \RX VWDUW ZRUNLQJ
RQ PRUH FRPSOH[ GRFXPHQWV DV SUHYLRXVO\ VWDWHG� $ QXPEHU RI SURJUDPV H[LVW WR
DXWRPDWLFDOO\ UHDG LQ D 7H; GRFXPHQW DQG UXQ WKH DSSURSULDWH FRPSLOHUV WKH DSSURSUL�
DWH QXPEHU RI WLPHV� )RU H[DPSOH� ODWH[PN FDQ JHQHUDWH D 3') IURP PRVW 7H; OHVࢺ VLPSO\�

� ODWH[PN �SGI ILOH�WH[

1RWH WKDW PRVW HGLWRUV�� ZLOO WDNH FDUH RI LW IRU \RX�

������ &RPSUHVVHG 3')

)RU D 3') RXWSXW� \RX PD\ KDYH QRWLFHG WKDW WKH RXWSXW 3') OHࢺ LV QRW DOZD\V WKH VDPH
VL]H GHSHQGLQJ RQ WKH HQJLQH \RX XVHG WR FRPSLOH WKH �OHࢺ 6R ODWH[ ֤ GYLSV ֤ SV�SGI
ZLOO XVXDOO\ EH PXFK VPDOOHU WKDQ SGIODWH[ � ,I \RX ZDQW SGIODWH[ IHDWXUHV DORQJ ZLWK D
VPDOO RXWSXW OHࢺ VL]H� \RX FDQ XVH WKH *KRVWVFULSW FRPPDQG�

� JV �G%$7&+ �G123$86( �T �V'(9,&( SGIZULWH �V2XWSXW)LOH �&RPSUHVVHG�SGI�
�2ULJLQDO�SGI�

���� )LOHV

������ 3LFNLQJ VXLWDEOH OHQDPHVࡃ

1HYHU� HYHU XVH GLUHFWRULHV �IROGHUV� RU OHࢺ QDPHV WKDW FRQWDLQ VSDFHV� $OWKRXJK \RXU RSHU�
DWLQJ V\VWHP SUREDEO\ VXSSRUWV WKHP� VRPH GRQَW� DQG WKH\ ZLOO RQO\ FDXVH JULHI DQG WHDUV
ZLWK 7H;� 0DNH OHQDPHVࢺ DV VKRUW RU DV ORQJ DV \RX ZLVK� EXW VWULFWO\ DYRLG VSDFHV� 6WLFN

�� &KDSWHU ��� RQ SDJH ��

��



%DVLFV

WR ORZHU�FDVH OHWWHUV ZLWKRXW DFFHQWV �D�]�� WKH GLJLWV ���� WKH K\SKHQ �−�� DQG RQO\ RQH IXOO
SRLQW RU SHULRG ��� WR VHSDUDWH WKH OHࢺ H[WHQVLRQ �VRPHZKDW VLPLODU WR WKH FRQYHQWLRQV IRU
D JRRG :HE 85/�� LW ZLOO OHW \RX UHIHU WR 7H; OHVࢺ RYHU WKH :HE PRUH HDVLO\ DQG PDNH
\RXU OHVࢺ PRUH SRUWDEOH� 6RPH RSHUDWLQJ V\VWHPV GR QRW GLVWLQJXLVK EHWZHHQ XSSHU�FDVH
DQG ORZHU�FDVH OHWWHUV� RWKHUV GR� 7KHUHIRUH LWَV EHVW QRW WR PL[ WKHP�

������ $QFLOODU\ OHVࡃ

7KH 7H; FRPSLOHUV DUH VLQJOH�SDVV SURFHVVHV� ,W PHDQV WKDW WKHUH LV QR ZD\ IRU D FRPSLOHU WR
MXPS DURXQG WKH GRFXPHQW� ZKLFK ZRXOG EH XVHIXO IRU WKH WDEOH RI FRQWHQWV DQG UHIHUHQFHV�
,QGHHG WKH FRPSLOHU FDQQRW JXHVV DW ZKLFK SDJH D VSHFLࢺF VHFWLRQ LV JRLQJ WR EH SULQWHG� VR
ZKHQ WKH WDEOH RI FRQWHQWV LV SULQWHG EHIRUH WKH XSFRPLQJ VHFWLRQV� LW FDQQRW VHW WKH SDJH
QXPEHUV�

7R FLUFXPYHQW WKLV LVVXH� PDQ\ /D7H; FRPPDQGV ZKLFK QHHG WR MXPS XVH DQFLOODU\ OHVࢺ
ZKLFK XVXDOO\ KDYH WKH VDPH OHࢺ QDPH DV WKH FXUUHQW GRFXPHQW EXW D GLࢹHUHQW H[WHQVLRQ�
,W VWRUHV WHPSRUDU\ GDWD LQWR WKHVH OHVࢺ DQG XVH WKHP IRU WKH QH[W FRPSLODWLRQ� 6R WR KDYH
DQ XS�WR�GDWH WDEOH RI FRQWHQWV� \RX QHHG WR FRPSLOH WKH GRFXPHQW WZLFH� 7KHUH LV QR QHHG
WR UH�FRPSLOH LI QR VHFWLRQ PRYHG�

)RU H[DPSOH� WKH WHPSRUDU\ OHࢺ IRU WKH WDEOH RI FRQWHQWV GDWD LV ILOHQDPH�WRF �

1RQH RI WKHVH OHVࢺ FRQWDLQV XQUHFRYHUDEOH LQIRUPDWLRQ� ,W PHDQV \RX FDQ GHOHWH WKHP VDIHO\�
FRPSLOLQJ ZLOO UHJHQHUDWH WKHP DXWRPDWLFDOO\�

! :DUQLQJ
7KH RQO\ LPSRUWDQW OHࢺ W\SHV DUH �WH[ � �FOV DQG �VW\ � �ELE DQG �EVW IRU %LE7H;�
WKHVH DUH QRW WHPSRUDU\ DQG VKRXOG QRW EH GHOHWHG�

:KHQ \RX ZRUN ZLWK YDULRXV FDSDELOLWLHV RI /D7H; �LQGH[� JORVVDULHV� ELEOLRJUDSKLHV� HWF��
\RX ZLOO VRRQ QGࢺ \RXUVHOI LQ D PD]H RI OHVࢺ ZLWK YDULRXV H[WHQVLRQV DQG SUREDEO\ QR FOXH�
7KH IROORZLQJ OLVW H[SODLQV WKH PRVW FRPPRQ OHࢺ W\SHV \RX PLJKW HQFRXQWHU ZKHQ ZRUNLQJ
ZLWK 7H;�

&RPPRQ OHࡃ H[WHQVLRQV LQ /D7H;
�DX[ $ OHࢺ WKDW WUDQVSRUWV LQIRUPDWLRQ IURP RQH FRPSLOHU UXQ WR WKH QH[W� $PRQJ

RWKHU WKLQJV� WKH �DX[ OHࢺ LV XVHG WR VWRUH LQIRUPDWLRQ DVVRFLDWHG ZLWK FURVV�
UHIHUHQFHV�

�EEO %LEOLRJUDSK\ OHࢺ RXWSXW E\ %L%7H; DQG XVHG E\ /D7H;
�ELE %LEOLRJUDSK\ GDWDEDVH �OHࢺ �ZKHUH \RX FDQ VWRUH D OLVW RI IXOO ELEOLRJUDSKLF

FLWDWLRQV�
�EOJ %L%7H; ORJ �OHࢺ �HUURUV DUH ORJJHG KHUH�
�EVW %L%7H; VW\OH �OHࢺ
�FOV &ODVV OHVࢺ GHࢺQH ZKDW \RXU GRFXPHQW ORRNV OLNH� 7KH\ DUH VHOHFWHG ZLWK WKH

?GRFXPHQWFODVV FRPPDQG�

��



$QG ZKDW QRZ"

&RPPRQ OHࡃ H[WHQVLRQV LQ /D7H;
�GW[ 'RFXPHQWHG 7H;� 7KLV LV WKH PDLQ GLVWULEXWLRQ IRUPDW IRU /D7H; VW\OH �OHVࢺ

,I \RX SURFHVV D �GW[ OHࢺ \RX JHW GRFXPHQWHG PDFUR FRGH RI WKH /D7H; SDFN�
DJH FRQWDLQHG LQ WKH �GW[ �OHࢺ

�LQV 7KH LQVWDOOHU IRU WKH OHVࢺ FRQWDLQHG LQ WKH PDWFKLQJ �GW[ �OHࢺ ,I \RX GRZQ�
ORDG D /D7H; SDFNDJH IURP WKH QHW� \RX ZLOO QRUPDOO\ JHW D �GW[ DQG D �LQV
�OHࢺ 5XQ /D7H; RQ WKH �LQV OHࢺ WR XQSDFN WKH �GW[ �OHࢺ

�IG )RQW GHVFULSWLRQ OHࢺ WHOOLQJ /D7H; DERXW QHZ IRQWV�
�GYL 'HYLFH ,QGHSHQGHQW )LOH� 7KLV LV WKH PDLQ UHVXOW RI D /D7H; FRPSLOH UXQ

ZLWK ODWH[ � <RX FDQ ORRN DW LWV FRQWHQW ZLWK D '9, SUHYLHZHU SURJUDP RU \RX
FDQ VHQG LW WR D SULQWHU ZLWK GYLSV RU D VLPLODU DSSOLFDWLRQ�

�SGI 3RUWDEOH 'RFXPHQW )RUPDW� 7KLV LV WKH PDLQ UHVXOW RI D /D7H; FRPSLOH UXQ
ZLWK SGDWH[ � <RX FDQ ORRN DW LWV FRQWHQW RU SULQW LW ZLWK DQ\ 3') YLHZHU�

�ORJ *LYHV D GHWDLOHG DFFRXQW RI ZKDW KDSSHQHG GXULQJ WKH ODVW FRPSLOHU UXQ�
�WRF 6WRUHV DOO \RXU VHFWLRQ KHDGHUV� ,W JHWV UHDG LQ IRU WKH QH[W FRPSLOHU UXQ DQG

LV XVHG WR SURGXFH WKH WDEOH RI FRQWHQWV�
�ORI 7KLV LV OLNH �WRF EXW IRU WKH OLVW RI �JXUHVࢺ
�ORW $QG DJDLQ WKH VDPH IRU WKH OLVW RI WDEOHV�
�LG[ ,I \RXU GRFXPHQW FRQWDLQV DQ LQGH[� /D7H; VWRUHV DOO WKH ZRUGV WKDW JR LQWR

WKH LQGH[ LQ WKLV �OHࢺ 3URFHVV WKLV OHࢺ ZLWK PDNHLQGH[�
�LQG 7KH SURFHVVHG �LG[ �OHࢺ UHDG\ IRU LQFOXVLRQ LQWR \RXU GRFXPHQW RQ WKH QH[W

FRPSLOH F\FOH�
�LOJ /RJࢺOH WHOOLQJ ZKDW PDNHLQGH[ GLG�
�VW\ /D7H; 0DFUR SDFNDJH� 7KLV LV D OHࢺ \RX FDQ ORDG LQWR \RXU /D7H; GRFXPHQW

XVLQJ WKH ?XVHSDFNDJH FRPPDQG�
�WH[ /D7H; RU 7H; LQSXW �OHࢺ ,W FDQ EH FRPSLOHG ZLWK ODWH[�
�RXW K\SHUUHI SDFNDJH �OHࢺ MXVW RQH IRU WKH PDVWHU �OHࢺ

���� $QG ZKDW QRZ"

������ &RPPRQ (OHPHQWV

6HH 'RFXPHQW 6WUXFWXUH�� DQG WKH &RPPRQ (OHPHQWV SDUW IRU DOO WKH FRPPRQ IHDWXUHV
WKDW EHORQJ WR HYHU\ W\SH RI GRFXPHQW�

������ 1RQ�(QJOLVK GRFXPHQWV DQG VSHFLDO FKDUDFWHUV

/D7H; KDV VRPH QLFH IHDWXUHV IRU PRVW ODQJXDJHV LQ WKH ZRUOG� <RX FDQ WHOO /D7H; WR
IROORZ W\SRJUDSK\ UXOHV RI WKH WDUJHW ODQJXDJH� HDVH VSHFLDO FKDUDFWHUV LQSXW� DQG VR RQ� 6HH
6SHFLDO &KDUDFWHUV�� DQG ,QWHUQDWLRQDOL]DWLRQ���

�� &KDSWHU � RQ SDJH ��
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���

��



%DVLFV

������ 0RGXODU GRFXPHQW

6HH 0RGXODU 'RFXPHQWV�� IRU JRRG UHFRPPHQGDWLRQV DERXW WKH ZD\ WR RUJDQL]H ELJ SURMHFWV
LQWR PXOWLSOH �OHVࢺ

������ 4XHVWLRQV DQG ,VVXHV

:H KLJKO\ XUJH \RX WR UHDG WKH )$4�� LI \RX KDYH LVVXHV DERXW EDVLF IHDWXUHV� RU LI \RX ZDQW
WR UHDG HVVHQWLDO UHFRPPHQGDWLRQV� )RU WKH PRUH VSHFLࢺF TXHVWLRQV DQG LVVXHV� UHIHU WR WKH
7LSV DQG 7ULFNV�� SDJH� ,I \RX FDQQRW QGࢺ ZKDW \RX ZDQW KHUH� XVH WKH 4	$�� SDJH�

������ 0DFURV IRU WKH XWPRVW HࡅFLHQF\

7KH IXOO SRZHU RI /D7H; UHVLGHV LQ PDFURV� 7KH\ PDNH \RXU GRFXPHQWV YHU\ G\QDPLF DQG
�H[LEOHࢻ 6HH WKH GHGLFDWHG SDUW���

������ :RUNLQJ LQ D WHDP

6HH FKDSWHU ���&ROODERUDWLYH :ULWLQJ RI /D7H; 'RFXPHQWV����

�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�/D7H;��)4���$
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���

��

http://en.wikibooks.org/wiki/LaTeX%2FQ%26A


3DUW ,,�

&RPPRQ (OHPHQWV

��





�� 'RFXPHQW 6WUXFWXUH

7KH PDLQ SRLQW RI ZULWLQJ D WH[W LV WR FRQYH\ LGHDV� LQIRUPDWLRQ� RU NQRZOHGJH WR WKH UHDGHU�
7KH UHDGHU ZLOO XQGHUVWDQG WKH WH[W EHWWHU LI WKHVH LGHDV DUH ZHOO�VWUXFWXUHG� DQG ZLOO VHH DQG
IHHO WKLV VWUXFWXUH PXFK EHWWHU LI WKH W\SRJUDSKLFDO IRUP UHࢻHFWV WKH ORJLFDO DQG VHPDQWLF
VWUXFWXUH RI WKH FRQWHQW�

/D7H; LV GLࢹHUHQW IURP RWKHU W\SHVHWWLQJ V\VWHPV LQ WKDW \RX MXVW KDYH WR WHOO LW WKH ORJLFDO
DQG VHPDQWLFDO VWUXFWXUH RI D WH[W� ,W WKHQ GHULYHV WKH W\SRJUDSKLFDO IRUP RI WKH WH[W
DFFRUGLQJ WR WKH ّUXOHVْ JLYHQ LQ WKH GRFXPHQW FODVV OHࢺ DQG LQ YDULRXV VW\OH �OHVࢺ /D7H;
DOORZV XVHUV WR VWUXFWXUH WKHLU GRFXPHQWV ZLWK D YDULHW\ RI KLHUDUFKLFDO FRQVWUXFWV� LQFOXGLQJ
FKDSWHUV� VHFWLRQV� VXEVHFWLRQV DQG SDUDJUDSKV�

���� *OREDO VWUXFWXUH

:KHQ /D7H; SURFHVVHV DQ LQSXW �OHࢺ LW H[SHFWV LW WR IROORZ D FHUWDLQ VWUXFWXUH� 7KXV HYHU\
LQSXW OHࢺ PXVW FRQWDLQ WKH FRPPDQGV

?GRFXPHQWFODVV^���`

?EHJLQ^GRFXPHQW`
���
?HQG^GRFXPHQW`

7KH DUHD EHWZHHQ ?GRFXPHQWFODVV^���` DQG ?EHJLQ^GRFXPHQW` LV FDOOHG WKH SUHDPEOH �
,W QRUPDOO\ FRQWDLQV FRPPDQGV WKDW DࢹHFW WKH HQWLUH GRFXPHQW�

$IWHU WKH SUHDPEOH� WKH WH[W RI \RXU GRFXPHQW LV HQFORVHG EHWZHHQ WZR FRPPDQGV ZKLFK
LGHQWLI\ WKH EHJLQQLQJ DQG HQG RI WKH DFWXDO GRFXPHQW�

?EHJLQ^GRFXPHQW`
���
?HQG^GRFXPHQW`

<RX ZRXOG SXW \RXU WH[W ZKHUH WKH GRWV DUH� 7KH UHDVRQ IRU PDUNLQJ Rࢹ WKH EHJLQQLQJ RI
\RXU WH[W LV WKDW /D7H; DOORZV \RX WR LQVHUW H[WUD VHWXS VSHFLࢺFDWLRQV EHIRUH LW �ZKHUH WKH
EODQN OLQH LV LQ WKH H[DPSOH DERYH� ZHَOO EH XVLQJ WKLV VRRQ�� 7KH UHDVRQ IRU PDUNLQJ Rࢹ
WKH HQG RI \RXU WH[W LV WR SURYLGH D SODFH IRU /D7H; WR EH SURJUDPPHG WR GR H[WUD VWXࢹ
DXWRPDWLFDOO\ DW WKH HQG RI WKH GRFXPHQW� OLNH PDNLQJ DQ LQGH[�

$ XVHIXO VLGH�HࢹHFW RI PDUNLQJ WKH HQG RI WKH GRFXPHQW WH[W LV WKDW \RX FDQ VWRUH FRPPHQWV
RU WHPSRUDU\ WH[W XQGHUQHDWK WKH ?HQG^GRFXPHQW` LQ WKH NQRZOHGJH WKDW /D7H; ZLOO QHYHU
WU\ WR W\SHVHW WKHP�

?HQG^GRFXPHQW`

��



'RFXPHQW 6WUXFWXUH

���

���� 3UHDPEOH

������ 'RFXPHQW FODVVHV

:KHQ SURFHVVLQJ DQ LQSXW �OHࢺ /D7H; QHHGV WR NQRZ WKH W\SH RI GRFXPHQW WKH DXWKRU ZDQWV
WR FUHDWH� 7KLV LV VSHFLࢺHG ZLWK WKH ?GRFXPHQWFODVV FRPPDQG� ,W LV UHFRPPHQGHG WR SXW
WKLV GHFODUDWLRQ DW WKH YHU\ EHJLQQLQJ�

?GRFXPHQWFODVV>RSWLRQV@^FODVV`

+HUH� FODVV VSHFLࢺHV WKH W\SH RI GRFXPHQW WR EH FUHDWHG� 7KH /D7H; GLVWULEXWLRQ SURYLGHV
DGGLWLRQDO FODVVHV IRU RWKHU GRFXPHQWV� LQFOXGLQJ OHWWHUV DQG VOLGHV� ,W LV DOVR SRVVLEOH WR
FUHDWH \RXU RZQ� DV LV RIWHQ GRQH E\ MRXUQDO SXEOLVKHUV� ZKR VLPSO\ SURYLGH \RX ZLWK WKHLU
RZQ FODVV �OHࢺ ZKLFK WHOOV /D7H; KRZ WR IRUPDW \RXU FRQWHQW� %XW ZHَOO EH KDSS\ ZLWK
WKH VWDQGDUG DUWLFOH FODVV IRU QRZ� 7KH RSWLRQV SDUDPHWHU FXVWRPL]HV WKH EHKDYLRU RI WKH
GRFXPHQW FODVV� 7KH RSWLRQV KDYH WR EH VHSDUDWHG E\ FRPPDV�

([DPSOH� DQ LQSXW OHࢺ IRU D /D7H; GRFXPHQW FRXOG VWDUW ZLWK WKH OLQH

?GRFXPHQWFODVV>��SW�WZRVLGH�D�SDSHU@^DUWLFOH`

ZKLFK LQVWUXFWV /D7H; WR W\SHVHW WKH GRFXPHQW DV DQ DUWLFOH ZLWK D EDVH IRQW VL]H RI ��
SRLQWV� DQG WR SURGXFH D OD\RXW VXLWDEOH IRU GRXEOH VLGHG SULQWLQJ RQ $� SDSHU�

+HUH DUH VRPH GRFXPHQW FODVVHV WKDW FDQ EH XVHG ZLWK /D7H;�

'RFXPHQW &ODVVHV
DUWLFOH )RU DUWLFOHV LQ VFLHQWLࢺF MRXUQDOV� SUHVHQWDWLRQV� VKRUW UHSRUWV� SURJUDP

GRFXPHQWDWLRQ� LQYLWDWLRQV� ���
,(((WUDQ )RU DUWLFOHV ZLWK WKH ,((( 7UDQVDFWLRQV IRUPDW�
SURF $ FODVV IRU SURFHHGLQJV EDVHG RQ WKH DUWLFOH FODVV�
PLQLPDO ,V DV VPDOO DV LW FDQ JHW� ,W RQO\ VHWV D SDJH VL]H DQG D EDVH IRQW� ,W LV

PDLQO\ XVHG IRU GHEXJJLQJ SXUSRVHV�
UHSRUW )RU ORQJHU UHSRUWV FRQWDLQLQJ VHYHUDO FKDSWHUV� VPDOO ERRNV� WKHVLV� ���
ERRN )RU UHDO ERRNV�
VOLGHV )RU VOLGHV� 7KH FODVV XVHV ELJ VDQV VHULI OHWWHUV�
PHPRLU )RU FKDQJLQJ VHQVLEO\ WKH RXWSXW RI WKH GRFXPHQW� ,W LV EDVHG RQ WKH

ERRN FODVV� EXW \RX FDQ FUHDWH DQ\ NLQG RI GRFXPHQW ZLWK LW KWWS���
ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�PHPRLU�PHPPDQ�
SGI

OHWWHU )RU ZULWLQJ OHWWHUV�
EHDPHU )RU ZULWLQJ SUHVHQWDWLRQV �VHH /D7H;�3UHVHQWDWLRQV���

� &KDSWHU �� RQ SDJH ���

��
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3UHDPEOH

7KH VWDQGDUG GRFXPHQW FODVVHV WKDW DUH D SDUW RI /D7H; DUH EXLOW WR EH IDLUO\ JHQHULF� ZKLFK
LV ZK\ WKH\ KDYH D ORW RI RSWLRQV LQ FRPPRQ� 2WKHU FODVVHV PD\ KDYH GLࢹHUHQW RSWLRQV �RU
QRQH DW DOO�� 1RUPDOO\� WKLUG SDUW\ FODVVHV FRPH ZLWK VRPH GRFXPHQWDWLRQ WR OHW \RX NQRZ�
7KH PRVW FRPPRQ RSWLRQV IRU WKH VWDQGDUG GRFXPHQW FODVVHV DUH OLVWHG LQ WKH IROORZLQJ
WDEOH�

'RFXPHQW &ODVV 2SWLRQV
��SW� ��SW� ��SW 6HWV WKH VL]H RI WKH PDLQ IRQW LQ WKH GRFXPHQW� ,I QR

RSWLRQ LV VSHFLࢺHG� ��SW LV DVVXPHG�
D�SDSHU� OHWWHUSDSHU���� 'HࢺQHV WKH SDSHU VL]H� 7KH GHIDXOW VL]H LV OHWWHUSD�

SHU� +RZHYHU� PDQ\ (XURSHDQ GLVWULEXWLRQV RI 7H;
QRZ FRPH SUH�VHW IRU $�� QRW /HWWHU� DQG WKLV LV DOVR
WUXH RI DOO GLVWULEXWLRQV RI SGI/D7H;� %HVLGHV WKDW�
D�SDSHU� E�SDSHU� H[HFXWLYHSDSHU� DQG OHJDO�
SDSHU FDQ EH VSHFLࢺHG�

IOHTQ 7\SHVHWV GLVSOD\HG IRUPXODV OHIW�DOLJQHG LQVWHDG RI
FHQWHUHG�

OHTQR 3ODFHV WKH QXPEHULQJ RI IRUPXODV RQ WKH OHIW KDQG
VLGH LQVWHDG RI WKH ULJKW�

WLWOHSDJH� QRWLWOHSDJH 6SHFLࢺHV ZKHWKHU D QHZ SDJH VKRXOG EH VWDUWHG DIWHU
WKH GRFXPHQW WLWOH RU QRW� 7KH DUWLFOH FODVV GRHV QRW
VWDUW D QHZ SDJH E\ GHIDXOW� ZKLOH UHSRUW DQG ERRN
GR�

WZRFROXPQ ,QVWUXFWV /D7H; WR W\SHVHW WKH GRFXPHQW LQ WZR
FROXPQV LQVWHDG RI RQH�

WZRVLGH� RQHVLGH 6SHFLࢺHV ZKHWKHU GRXEOH RU VLQJOH VLGHG RXWSXW
VKRXOG EH JHQHUDWHG� 7KH FODVVHV DUWLFOH DQG UH�
SRUW DUH VLQJOH VLGHG DQG WKH ERRN FODVV LV GRXEOH
VLGHG E\ GHIDXOW� 1RWH WKDW WKLV RSWLRQ FRQFHUQV WKH
VW\OH RI WKH GRFXPHQW RQO\� 7KH RSWLRQ WZRVLGH GRHV
QRW WHOO WKH SULQWHU \RX XVH WKDW LW VKRXOG DFWXDOO\
PDNH D WZR�VLGHG SULQWRXW�

ODQGVFDSH &KDQJHV WKH OD\RXW RI WKH GRFXPHQW WR SULQW LQ ODQG�
VFDSH PRGH�

RSHQULJKW� RSHQDQ\ 0DNHV FKDSWHUV EHJLQ HLWKHU RQO\ RQ ULJKW KDQG SDJHV
RU RQ WKH QH[W SDJH DYDLODEOH� 7KLV GRHV QRW ZRUN
ZLWK WKH DUWLFOH FODVV� DV LW GRHV QRW NQRZ DERXW
FKDSWHUV� 7KH UHSRUW FODVV E\ GHIDXOW VWDUWV FKDSWHUV
RQ WKH QH[W SDJH DYDLODEOH DQG WKH ERRN FODVV VWDUWV
WKHP RQ ULJKW KDQG SDJHV�

GUDIW PDNHV /D7H; LQGLFDWH K\SKHQDWLRQ DQG MXVWLࢺFDWLRQ
SUREOHPV ZLWK D VPDOO VTXDUH LQ WKH ULJKW�KDQG PDU�
JLQ RI WKH SUREOHP OLQH VR WKH\ FDQ EH ORFDWHG TXLFNO\
E\ D KXPDQ� ,W DOVR VXSSUHVVHV WKH LQFOXVLRQ RI LP�
DJHV DQG VKRZV RQO\ D IUDPH ZKHUH WKH\ ZRXOG QRU�
PDOO\ RFFXU�

��



'RFXPHQW 6WUXFWXUH

)RU H[DPSOH� LI \RX ZDQW D UHSRUW WR EH LQ ��SW W\SH RQ $�� EXW SULQWHG RQH�VLGHG LQ GUDIW
PRGH� \RX ZRXOG XVH�

?GRFXPHQWFODVV>��SW�D�SDSHU�RQHVLGH�GUDIW@^UHSRUW`

������ 3DFNDJHV

:KLOH ZULWLQJ \RXU GRFXPHQW� \RX ZLOO SUREDEO\ QGࢺ WKDW WKHUH DUH VRPH DUHDV ZKHUH EDVLF
/D7H; FDQQRW VROYH \RXU SUREOHP� ,I \RX ZDQW WR LQFOXGH JUDSKLFV� FRORUHG WH[W RU VRXUFH
FRGH IURP D OHࢺ LQWR \RXU GRFXPHQW� \RX QHHG WR HQKDQFH WKH FDSDELOLWLHV RI /D7H;� 6XFK
HQKDQFHPHQWV DUH FDOOHG SDFNDJHV� 6RPH SDFNDJHV FRPH ZLWK WKH /D7H; EDVH GLVWULEXWLRQ�
2WKHUV DUH SURYLGHG VHSDUDWHO\� 0RGHUQ 7H; GLVWULEXWLRQV FRPH ZLWK D ODUJH QXPEHU RI
SDFNDJHV SUH�LQVWDOOHG� 3DFNDJHV DUH DFWLYDWHG ZLWK WKH

?XVHSDFNDJH>RSWLRQV@^SDFNDJH`

FRPPDQG� ZKHUH SDFNDJH LV WKH QDPH RI WKH SDFNDJH DQG RSWLRQV LV D OLVW RI NH\ZRUGV WKDW
WULJJHU VSHFLDO IHDWXUHV LQ WKH SDFNDJH� )RU H[DPSOH� WR XVH WKH FRORU SDFNDJH� ZKLFK OHWV
\RX W\SHVHW LQ FRORUV� \RX ZRXOG W\SH�

?GRFXPHQWFODVV>��SW�D�SDSHU�RQHVLGH@^UHSRUW`

?XVHSDFNDJH^FRORU`

?EHJLQ^GRFXPHQW`
���
?HQG^GRFXPHQW`

<RX FDQ LQFOXGH VHYHUDO SDFNDJH QDPHV LQ RQH ?XVHSDFNDJH FRPPDQG E\ VHSDUDWLQJ WKH
QDPHV ZLWK FRPPDV� OLNH WKLV�

?XVHSDFNDJH^SDFNDJH��SDFNDJH��SDFNDJH�`

DQG \RX FDQ KDYH PRUH WKDQ RQH ?XVHSDFNDJH FRPPDQG� 6RPH SDFNDJHV DOORZ RSWLRQDO
VHWWLQJV LQ VTXDUH EUDFNHWV� ,I \RX XVH WKHVH� \RX PXVW JLYH WKH SDFNDJH LWV RZQ VHSDUDWH
?XVHSDFNDJH FRPPDQG� OLNH JHRPHWU\ VKRZQ EHORZ�

?GRFXPHQWFODVV>��SW�D�SDSHU�RQHVLGH@^UHSRUW`

?XVHSDFNDJH^SVODWH[�SDODWLQR�DYDQW�JUDSKLF[�FRORU`
?XVHSDFNDJH>PDUJLQ �FP@^JHRPHWU\`

?EHJLQ^GRFXPHQW`
?WLWOH^?FRORU^UHG`3UDFWLFDO 7\SHVHWWLQJ`
?DXWKRU^?FRORU^EOXH`1DPH?? :RUN`
?GDWH^?FRORU^JUHHQ`'HFHPEHU ����`
?PDNHWLWOH

?HQG^GRFXPHQW`

0DQ\ SDFNDJHV FDQ KDYH DGGLWLRQDO IRUPDWWLQJ VSHFLࢺFDWLRQV LQ RSWLRQDO DUJXPHQWV LQ VTXDUH
EUDFNHWV� LQ WKH VDPH ZD\ DV JHRPHWU\ GRHV� 5HDG WKH GRFXPHQWDWLRQ IRU WKH SDFNDJH
FRQFHUQHG WR QGࢺ RXW ZKDW FDQ EH GRQH� <RX FDQ SDVV VHYHUDO RSWLRQV WRJHWKHU VHSDUDWHG
E\ D FRPPD�

��



7KH GRFXPHQW HQYLURQPHQW

?XVHSDFNDJH>RSWLRQ��RSWLRQ��RSWLRQ�@^

SDFNDJHBQDPH

`

���� 7KH GRFXPHQW HQYLURQPHQW

������ 7RS PDWWHU

$W WKH EHJLQQLQJ RI PRVW GRFXPHQWV WKHUH ZLOO EH LQIRUPDWLRQ DERXW WKH GRFXPHQW LWVHOI�
VXFK DV WKH WLWOH DQG GDWH� DQG DOVR LQIRUPDWLRQ DERXW WKH DXWKRUV� VXFK DV QDPH� DGGUHVV�
HPDLO HWF� $OO RI WKLV W\SH RI LQIRUPDWLRQ ZLWKLQ /D7H; LV FROOHFWLYHO\ UHIHUUHG WR DV WRS
PDWWHU � $OWKRXJK QHYHU H[SOLFLWO\ VSHFLࢺHG �WKHUH LV QR ?WRSPDWWHU FRPPDQG� \RX DUH
OLNHO\ WR HQFRXQWHU WKH WHUP ZLWKLQ /D7H; GRFXPHQWDWLRQ�
$ VLPSOH H[DPSOH�

?GRFXPHQWFODVV>��SW�D�SDSHU@^UHSRUW`

?EHJLQ^GRFXPHQW`
?WLWOH^+RZ WR 6WUXFWXUH D /D7H; 'RFXPHQW`
?DXWKRU^$QGUHZ 5REHUWV`
?GDWH^'HFHPEHU ����`
?PDNHWLWOH
?HQG^GRFXPHQW`

7KH ?WLWOH� ?DXWKRU� DQG ?GDWH FRPPDQGV DUH VHOI�H[SODQDWRU\� <RX SXW WKH WLWOH� DXWKRU
QDPH� DQG GDWH LQ FXUO\ EUDFHV DIWHU WKH UHOHYDQW FRPPDQG� 7KH WLWOH DQG DXWKRU DUH XVXDOO\
FRPSXOVRU\ �DW OHDVW LI \RX ZDQW /D7H; WR ZULWH WKH WLWOH DXWRPDWLFDOO\�� LI \RX RPLW WKH
?GDWH FRPPDQG� /D7H; XVHV WRGD\َV GDWH E\ GHIDXOW� <RX DOZD\V QLVKࢺ WKH WRS PDWWHU
ZLWK WKH ?PDNHWLWOH FRPPDQG� ZKLFK WHOOV /D7H; WKDW LWَV FRPSOHWH DQG LW FDQ W\SHVHW
WKH WLWOH DFFRUGLQJ WR WKH LQIRUPDWLRQ \RX KDYH SURYLGHG DQG WKH FODVV �VW\OH� \RX DUH XVLQJ�
,I \RX RPLW ?PDNHWLWOH� WKH WLWOLQJ ZLOO QHYHU EH W\SHVHW �XQOHVV \RX ZULWH \RXU RZQ��
+HUH LV D PRUH FRPSOLFDWHG H[DPSOH�

?WLWOH^+RZ WR 6WUXFWXUH D ?/D7H;^` 'RFXPHQW`
?DXWKRU^-RH %ORJJV??

6FKRRO RI &RPSXWLQJ�??
8QLYHUVLW\ RI 6WXG\�??
%RRNV�??
8QLWHG 5HDGGRP�??
51 ����??
?WH[WWW^MEORJJV#ODWH[�ZL]DUG``

?GDWH^?WRGD\`
?PDNHWLWOH

DV \RX FDQ VHH� \RX FDQ XVH FRPPDQGV DV DUJXPHQWV RI ?WLWOH DQG WKH RWKHUV� 7KH GRXEOH
EDFNVODVK �??� LV WKH /D7H; FRPPDQG IRU IRUFHG OLQHEUHDN� /D7H; QRUPDOO\ GHFLGHV E\
LWVHOI ZKHUH WR EUHDN OLQHV� DQG LWَV XVXDOO\ ULJKW� EXW VRPHWLPHV \RX QHHG WR FXW D OLQH
VKRUW� OLNH KHUH� DQG VWDUW D QHZ RQH�
,I WKHUH DUH WZR DXWKRUV VHSDUDWH WKHP ZLWK WKH ?DQG FRPPDQG�

?WLWOH^2XU )XQ 'RFXPHQW`
?DXWKRU^-DQH 'RH ?DQG -RKQ 'RH`
?GDWH^?WRGD\`
?PDNHWLWOH

��



'RFXPHQW 6WUXFWXUH

,I \RX DUH SURYLGHG ZLWK D FODVV OHࢺ IURP D SXEOLVKHU� RU LI \RX XVH WKH $06 DUWLFOH FODVV
�DPVDUW�� WKHQ \RX FDQ XVH VHYHUDO GLࢹHUHQW FRPPDQGV WR HQWHU DXWKRU LQIRUPDWLRQ� 7KH
HPDLO DGGUHVV LV DW WKH HQG� DQG WKH ?WH[WWW FRPPDQGV IRUPDWV WKH HPDLO DGGUHVV XVLQJ D
PRQR�VSDFHG IRQW� 7KH EXLOW�LQ FRPPDQG FDOOHG ?WRGD\ ZLOO EH UHSODFHG ZLWK WKH FXUUHQW
GDWH ZKHQ SURFHVVHG E\ /D7H;� %XW \RX DUH IUHH WR SXW ZKDWHYHU \RX ZDQW DV D GDWH� LQ
QR VHW RUGHU� ,I EUDFHV DUH OHIW HPSW\� WKHQ WKH GDWH LV RPLWWHG�

8VLQJ WKLV DSSURDFK� \RX FDQ FUHDWH RQO\ EDVLF RXWSXW ZKRVH OD\RXW LV YHU\ KDUG WR FKDQJH�
,I \RX ZDQW WR FUHDWH \RXU WLWOH IUHHO\� VHH WKH 7LWOH &UHDWLRQ� VHFWLRQ�

������ $EVWUDFW

$V PRVW UHVHDUFK SDSHUV KDYH DQ DEVWUDFW� WKHUH DUH SUHGHࢺQHG FRPPDQGV IRU WHOOLQJ /D7H;
ZKLFK SDUW RI WKH FRQWHQW PDNHV XS WKH DEVWUDFW� 7KLV VKRXOG DSSHDU LQ LWV ORJLFDO RUGHU�
WKHUHIRUH� DIWHU WKH WRS PDWWHU� EXW EHIRUH WKH PDLQ VHFWLRQV RI WKH ERG\� 7KLV FRPPDQG LV
DYDLODEOH IRU WKH GRFXPHQW FODVVHV DUWLFOH DQG UHSRUW � EXW QRW ERRN �

?GRFXPHQWFODVV^DUWLFOH`

?EHJLQ^GRFXPHQW`

?EHJLQ^DEVWUDFW`
<RXU DEVWUDFW JRHV KHUH���
���
?HQG^DEVWUDFW`
���
?HQG^GRFXPHQW`

%\ GHIDXOW� /D7H; ZLOO XVH WKH ZRUG ْ$EVWUDFWْ DV D WLWOH IRU \RXU DEVWUDFW� ,I \RX ZDQW WR
FKDQJH LW LQWR DQ\WKLQJ HOVH� H�J� ْ([HFXWLYH 6XPPDU\ْ� DGG WKH IROORZLQJ OLQH EHIRUH \RX
EHJLQ WKH DEVWUDFW HQYLURQPHQW�

?UHQHZFRPPDQG^?DEVWUDFWQDPH`^([HFXWLYH 6XPPDU\`

������ 6HFWLRQLQJ FRPPDQGV

7KH FRPPDQGV IRU LQVHUWLQJ VHFWLRQV DUH IDLUO\ LQWXLWLYH� 2I FRXUVH� FHUWDLQ FRPPDQGV DUH
DSSURSULDWH WR GLࢹHUHQW GRFXPHQW FODVVHV� )RU H[DPSOH� D ERRN KDV FKDSWHUV EXW DQ DUWLFOH
GRHVQَW� +HUH DUH VRPH RI WKH VWUXFWXUH FRPPDQGV IRXQG LQ VLPSOH�WH[ �

?FKDSWHU^,QWURGXFWLRQ`
7KLV FKDSWHU
V FRQWHQW���

?VHFWLRQ^6WUXFWXUH`
7KLV VHFWLRQ
V FRQWHQW���

?VXEVHFWLRQ^7RS 0DWWHU`
7KLV VXEVHFWLRQ
V FRQWHQW���

?VXEVXEVHFWLRQ^$UWLFOH ,QIRUPDWLRQ`
7KLV VXEVXEVHFWLRQ
V FRQWHQW���

� &KDSWHU �� RQ SDJH ���

��



7KH GRFXPHQW HQYLURQPHQW

1RWLFH WKDW \RX GR QRW QHHG WR VSHFLI\ VHFWLRQ QXPEHUV� /D7H; ZLOO VRUW WKDW RXW IRU \RX�
$OVR� IRU VHFWLRQV� \RX GR QRW QHHG WR XVH ?EHJLQ DQG ?HQG FRPPDQGV WR LQGLFDWH ZKLFK
FRQWHQW EHORQJV WR D JLYHQ EORFN�

/D7H; SURYLGHV � OHYHOV RI GHSWK IRU GHࢺQLQJ VHFWLRQV �VHH WDEOH EHORZ�� (DFK VHFWLRQ LQ
WKLV WDEOH LV D VXEVHFWLRQ RI WKH RQH DERYH LW�

&RPPDQG /HYHO &RPPHQW
?SDUW^

SDUW

` �� QRW LQ OHWWHUV
?FKDSWHU^

FKDSWHU

` � RQO\ ERRNV DQG UHSRUWV
?VHFWLRQ^

VHFWLRQ

` � QRW LQ OHWWHUV
?VXEVHFWLRQ^

VXEVHFWLRQ

` � QRW LQ OHWWHUV
?VXEVXEVHFWLRQ^

VXEVXEVHFWLRQ

` � QRW LQ OHWWHUV
?SDUDJUDSK^

SDUDJUDSK

` � QRW LQ OHWWHUV
?VXESDUDJUDSK^

VXESDUDJUDSK

` � QRW LQ OHWWHUV

$OO WKH WLWOHV RI WKH VHFWLRQV DUH DGGHG DXWRPDWLFDOO\ WR WKH WDEOH RI FRQWHQWV �LI \RX GHFLGH
WR LQVHUW RQH�� %XW LI \RX PDNH PDQXDO VW\OLQJ FKDQJHV WR \RXU KHDGLQJ� IRU H[DPSOH D YHU\
ORQJ WLWOH� RU VRPH VSHFLDO OLQH�EUHDNV RU XQXVXDO IRQW�SOD\� WKLV ZRXOG DSSHDU LQ WKH 7DEOH
RI &RQWHQWV DV ZHOO� ZKLFK \RX DOPRVW FHUWDLQO\ GRQَW ZDQW� /D7H; DOORZV \RX WR JLYH DQ
RSWLRQDO H[WUD YHUVLRQ RI WKH KHDGLQJ WH[W ZKLFK RQO\ JHWV XVHG LQ WKH 7DEOH RI &RQWHQWV DQG
DQ\ UXQQLQJ KHDGV� LI WKH\ DUH LQ HࢹHFW� 7KLV RSWLRQDO DOWHUQDWLYH KHDGLQJ JRHV LQ >VTXDUH
EUDFNHWV@ EHIRUH WKH FXUO\ EUDFHV�

?VHFWLRQ>(IIHFW RQ VWDII WXUQRYHU@^$Q DQDO\VLV RI WKH
HIIHFW RI WKH UHYLVHG UHFUXLWPHQW SROLFLHV RQ VWDII
WXUQRYHU DW GLYLVLRQDO KHDGTXDUWHUV`

6HFWLRQ QXPEHULQJ

1XPEHULQJ RI WKH VHFWLRQV LV SHUIRUPHG DXWRPDWLFDOO\ E\ /D7H;� VR GRQَW ERWKHU DGGLQJ
WKHP H[SOLFLWO\� MXVW LQVHUW WKH KHDGLQJ \RX ZDQW EHWZHHQ WKH FXUO\ EUDFHV� 3DUWV JHW URPDQ
QXPHUDOV �3DUW ,� 3DUW ,,� HWF��� FKDSWHUV DQG VHFWLRQV JHW GHFLPDO QXPEHULQJ OLNH WKLV
GRFXPHQW� DQG DSSHQGLFHV �ZKLFK DUH MXVW D VSHFLDO FDVH RI FKDSWHUV� DQG VKDUH WKH VDPH
VWUXFWXUH� DUH OHWWHUHG �$� %� &� HWF���

<RX FDQ FKDQJH WKH GHSWK WR ZKLFK VHFWLRQ QXPEHULQJ RFFXUV� VR \RX FDQ WXUQ LW Rࢹ VHOHF�
WLYHO\� %\ GHIDXOW LW LV VHW WR �� ,I \RX RQO\ ZDQW SDUWV� FKDSWHUV� DQG VHFWLRQV QXPEHUHG� QRW
VXEVHFWLRQV RU VXEVXEVHFWLRQV HWF�� \RX FDQ FKDQJH WKH YDOXH RI WKH VHFQXPGHSWK FRXQWHU�
XVLQJ WKH ?VHWFRXQWHU FRPPDQG� JLYLQJ WKH GHSWK OHYHO \RX ZLVK� )RU H[DPSOH� LI \RX
ZDQW WR FKDQJH LW WR ْ�ْ�

?VHWFRXQWHU^VHFQXPGHSWK`^�`

$ UHODWHG FRXQWHU LV WRFGHSWK� ZKLFK VSHFLࢺHV ZKDW GHSWK WR WDNH WKH 7DEOH RI &RQWHQWV
WR� ,W FDQ EH UHVHW LQ H[DFWO\ WKH VDPH ZD\ DV VHFQXPGHSWK� )RU H[DPSOH�

� &KDSWHU �� RQ SDJH ���

��



'RFXPHQW 6WUXFWXUH

?VHWFRXQWHU^WRFGHSWK`^�`

7R JHW DQ XQQXPEHUHG VHFWLRQ KHDGLQJ ZKLFK GRHV QRW JR LQWR WKH 7DEOH RI &RQWHQWV� IROORZ
WKH FRPPDQG QDPH ZLWK DQ DVWHULVN EHIRUH WKH RSHQLQJ FXUO\ EUDFH�

?VXEVHFWLRQ^,QWURGXFWLRQ`

$OO WKH GLYLVLRQDO FRPPDQGV IURP ?SDUW WR ?VXESDUDJUDSK KDYH WKLV ْVWDUUHGْ YHUVLRQ
ZKLFK FDQ EH XVHG RQ VSHFLDO RFFDVLRQV IRU DQ XQQXPEHUHG KHDGLQJ ZKHQ WKH VHWWLQJ RI
VHFQXPGHSWK ZRXOG QRUPDOO\ PHDQ LW ZRXOG EH QXPEHUHG�

,I \RX ZDQW WKH XQQXPEHUHG VHFWLRQ WR EH LQ WKH WDEOH RI FRQWHQWV DQ\ZD\� XVH WKH ?DGG�
FRQWHQWVOLQH FRPPDQG OLNH WKLV�

?VHFWLRQ^,QWURGXFWLRQ`
?DGGFRQWHQWVOLQH^WRF`^VHFWLRQ`^,QWURGXFWLRQ`

1RWH WKDW LI \RX XVH 3') ERRNPDUNV \RX ZLOO QHHG WR DGG D SKDQWRP VHFWLRQ VR WKDW
ERRNPDUN ZLOO OHDG WR WKH FRUUHFW SODFH LQ WKH GRFXPHQW� 7KH ?SKDQWRPVHFWLRQ FRPPDQG
LV GHࢺQHG LQ WKH K\SHUUHI SDFNDJH� DQG LV LPSOHPHQWHG QRUPDOO\ DV IROORZV�

?SKDQWRPVHFWLRQ
?DGGFRQWHQWVOLQH^WRF`^VHFWLRQ`^,QWURGXFWLRQ`
?VHFWLRQ^,QWURGXFWLRQ`

)RU FKDSWHUV \RX ZLOO DOVR QHHG WR FOHDU WKH SDJH �WKLV ZLOO DOVR FRUUHFW SDJH QXPEHULQJ LQ
WKH 7R&��

?FOHDUGRXEOHSDJH
?SKDQWRPVHFWLRQ
?DGGFRQWHQWVOLQH^WRF`^FKDSWHU`^%LEOLRJUDSK\`
?ELEOLRJUDSK\VW\OH^XQVUW`
?ELEOLRJUDSK\^P\BELEBILOH`

7KH YDOXH ZKHUH WKH VHFWLRQ QXPEHULQJ VWDUWV IURP FDQ EH VHW ZLWK WKH IROORZLQJ FRPPDQG�

?VHWFRXQWHU^VHFWLRQ`^�`

7KH QH[W VHFWLRQ DIWHU WKLV FRPPDQG ZLOO QRZ EH QXPEHUHG ��

)RU PRUH GHWDLOV RQ FRXQWHUV� VHH WKH GHGLFDWHG FKDSWHU��

6HFWLRQ QXPEHU VW\OH

6HH &RXQWHUV��

� &KDSWHU �� RQ SDJH ���
� &KDSWHU �� RQ SDJH ���

��



7KH GRFXPHQW HQYLURQPHQW

������ 2UGLQDU\ SDUDJUDSKV

3DUDJUDSKV RI WH[W FRPH DIWHU VHFWLRQ KHDGLQJV� 6LPSO\ W\SH WKH WH[W DQG OHDYH D EODQN OLQH
EHWZHHQ SDUDJUDSKV� 7KH EODQN OLQH PHDQV ْVWDUW D QHZ SDUDJUDSK KHUHْ� LW GRHV QRW PHDQ
\RX JHW D EODQN OLQH LQ WKH W\SHVHW RXWSXW� )RU IRUPDWWLQJ SDUDJUDSK LQGHQWV DQG VSDFLQJ
EHWZHHQ SDUDJUDSKV� UHIHU WR WKH 3DUDJUDSK )RUPDWWLQJ� VHFWLRQ�

������ 7DEOH RI FRQWHQWV

$OO DXWR�QXPEHUHG KHDGLQJV JHW HQWHUHG LQ WKH 7DEOH RI &RQWHQWV �7R&� DXWRPDWLFDOO\� <RX
GRQَW KDYH WR SULQW D 7R&� EXW LI \RX ZDQW WR� MXVW DGG WKH FRPPDQG ?WDEOHRIFRQWHQWV
DW WKH SRLQW ZKHUH \RX ZDQW LW SULQWHG �XVXDOO\ DIWHU WKH $EVWUDFW RU 6XPPDU\��

(QWULHV IRU WKH 7R& DUH UHFRUGHG HDFK WLPH \RX SURFHVV \RXU GRFXPHQW� DQG UHSURGXFHG
WKH QH[W WLPH \RX SURFHVV LW� VR \RX QHHG WR UH�UXQ /D7H; RQH H[WUD WLPH WR HQVXUH WKDW
DOO 7R& SDJHQXPEHU UHIHUHQFHV DUH FRUUHFWO\ FDOFXODWHG� :HَYH DOUHDG\ VHHQ KRZ WR XVH WKH
RSWLRQDO DUJXPHQW WR WKH VHFWLRQLQJ FRPPDQGV WR DGG WH[W WR WKH 7R& ZKLFK LV VOLJKWO\
GLࢹHUHQW IURP WKH RQH SULQWHG LQ WKH ERG\ RI WKH GRFXPHQW� ,W LV DOVR SRVVLEOH WR DGG H[WUD
OLQHV WR WKH 7R&� WR IRUFH H[WUD RU XQQXPEHUHG VHFWLRQ KHDGLQJV WR EH LQFOXGHG�

7KH FRPPDQGV ?OLVWRIILJXUHV DQG ?OLVWRIWDEOHV ZRUN LQ H[DFWO\ WKH VDPH ZD\ DV
?WDEOHRIFRQWHQWV WR DXWRPDWLFDOO\ OLVW DOO \RXU WDEOHV DQG �JXUHVࢺ ,I \RX XVH WKHP� WKH\
QRUPDOO\ JR DIWHU WKH ?WDEOHRIFRQWHQWV FRPPDQG� 7KH ?WDEOHRIFRQWHQWV FRPPDQG
QRUPDOO\ VKRZV RQO\ QXPEHUHG VHFWLRQ KHDGLQJV� DQG RQO\ GRZQ WR WKH OHYHO GHࢺQHG E\ WKH
WRFGHSWK FRXQWHU� EXW \RX FDQ DGG H[WUD HQWULHV ZLWK WKH ?DGGFRQWHQWVOLQH FRPPDQG�
)RU H[DPSOH LI \RX XVH DQ XQQXPEHUHG VHFWLRQ KHDGLQJ FRPPDQG WR VWDUW D SUHOLPLQDU\
SLHFH RI WH[W OLNH D )RUHZRUG RU 3UHIDFH� \RX FDQ ZULWH�

?VXEVHFWLRQ^3UHIDFH`
?DGGFRQWHQWVOLQH^WRF`^VXEVHFWLRQ`^3UHIDFH`

7KLV ZLOO IRUPDW DQ XQQXPEHUHG 7R& HQWU\ IRU ْ3UHIDFHْ LQ WKH ْVXEVHFWLRQْ VW\OH� <RX FDQ
XVH WKH VDPH PHFKDQLVP WR DGG OLQHV WR WKH /LVW RI )LJXUHV RU /LVW RI 7DEOHV E\ VXEVWL�
WXWLQJ ORI RU ORW IRU WRF� ,I WKH K\SHUUHI SDFNDJH LV XVHG DQG WKH OLQN GRHV QRW SRLQW WR
WKH FRUUHFW FKDSWHU� WKH FRPPDQG ?SKDQWRPVHFWLRQ LQ FRPELQDWLRQ ZLWK ?FOHDUSDJH RU
?FOHDUGRXEOHSDJH FDQ EH XVHG �VHH DOVR /DEHOV DQG &URVV�UHIHUHQFLQJ���

?FOHDUGRXEOHSDJH
?SKDQWRPVHFWLRQ
?DGGFRQWHQWVOLQH^WRF`^FKDSWHU`^/LVW RI )LJXUHV`
?OLVWRIILJXUHV

7R FKDQJH WKH WLWOH RI WKH 72&� \RX KDYH WR SDVWH WKLV FRPPDQG ?UHQHZFRP�
PDQG^?FRQWHQWVQDPH`^�1HZ WDEOH RI FRQWHQWV WLWOH!` LQ \RXU GRFXPHQW SUHDPEOH�
7KH /LVW RI )LJXUHV �/R)� DQG /LVW RI 7DEOHV �/R7� QDPHV FDQ EH FKDQJHG E\ UHSODFLQJ
WKH ?FRQWHQWVQDPH ZLWK ?OLVWILJXUHQDPH IRU /R) DQG ?OLVWWDEOHQDPH IRU /R7�

� &KDSWHU ����� RQ SDJH ��
� &KDSWHU ���� RQ SDJH ���

��



'RFXPHQW 6WUXFWXUH

'HSWK

7KH GHIDXOW 7R& ZLOO OLVW KHDGLQJV RI OHYHO � DQG DERYH� 7R FKDQJH KRZ GHHS WKH WDEOH RI
FRQWHQWV GLVSOD\V DXWRPDWLFDOO\ WKH IROORZLQJ FRPPDQG FDQ EH XVHG LQ WKH SUHDPEOH�

?VHWFRXQWHU^WRFGHSWK`^�`

7KLV ZLOO PDNH WKH WDEOH RI FRQWHQWV LQFOXGH HYHU\WKLQJ GRZQ WR SDUDJUDSKV� 7KH OHYHOV DUH
GHࢺQHG DERYH RQ WKLV SDJH� 1RWH WKDW WKLV VROXWLRQ GRHV QRW SHUPLW FKDQJLQJ WKH GHSWK
G\QDPLFDOO\�

<RX FDQ FKDQJH WKH GHSWK RI VSHFLࢺF VHFWLRQ W\SH� ZKLFK FRXOG EH XVHIXO IRU 3') ERRNPDUNV
�LI \RX DUH XVLQJ WKH K\SHUUHI SDFNDJH� �

?PDNHDWOHWWHU
?UHQHZFRPPDQG^?WRFOHYHO#FKDSWHU`^��` � 3XW FKDSWHU GHSWK DW WKH VDPH OHYHO DV
?SDUW�
?FKDSWHU^(SLORJXH`
?UHQHZFRPPDQG^?WRFOHYHO#FKDSWHU`^�` � 3XW FKDSWHU GHSWK EDFN WR LWV GHIDXOW
YDOXH�
?PDNHDWRWKHU

,Q RUGHU WR IXUWKHU WXQH WKH GLVSOD\ RU WKH QXPEHULQJ RI WKH WDEOH RI FRQWHQWV� IRU LQVWDQFH LI
WKH DSSHQGL[ VKRXOG EH OHVV GHWDLOHG� \RX FDQ PDNH XVH RI WKH WRFYVHF� SDFNDJH �&7$1��
GRF���

���� %RRN VWUXFWXUH

7KH VWDQGDUG /D7H; ERRN FODVV IROORZV WKH VDPH OD\RXW GHVFULEHG DERYH ZLWK VRPH DGGL�
WLRQV� %\ GHIDXOW D ERRN ZLOO EH WZR�VLGHG� L�H� OHIW DQG ULJKW PDUJLQV ZLOO FKDQJH DFFRUGLQJ
WR WKH SDJH QXPEHU SDULW\� )XUWKHUPRUH FXUUHQW FKDSWHU DQG VHFWLRQ ZLOO EH SULQWHG LQ WKH
KHDGHU�

,I \RX GR QRW PDNH XVH RI FKDSWHUV� LW LV EDUHO\ XVHIXO WR XVH WKH ERRN FODVV�

$GGLWLRQDOO\ WKH FODVV SURYLGHV PDFURV WR FKDQJH WKH IRUPDWWLQJ RI VRPH SODFHV RI WKH
GRFXPHQW� :H ZLOO JLYH \RX VRPH DGYLFH RQ KRZ WR XVH WKHP SURSHUO\���

?EHJLQ^GRFXPHQW`
?IURQWPDWWHU

?PDNHWLWOH

� ,QWURGXFWRU\ FKDSWHUV
?FKDSWHU^3UHIDFH`
� ���

?PDLQPDWWHU
?FKDSWHU^)LUVW FKDSWHU`
� ���

� KWWS���ZZZ�FWDQ�RUJ�SNJ�WRFYVHF�
� KWWS���PLUURU�FWDQ�RUJ�PDFURV�ODWH[�FRQWULE�WRFYVHF��WRFYVHF��SGI
�� KWWS���WH[�VWDFNH[FKDQJH�FRP�TXHVWLRQV�������ZKDW�LV�WKH�ULJKW�RUGHU�ZKHQ�XVLQJ�IURQWPDWWHU�WDEOHRIFRQWHQWV�PDLQPDWWHU

��
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%RRN VWUXFWXUH

?DSSHQGL[
?FKDSWHU^)LUVW $SSHQGL[`

?EDFNPDWWHU
?FKDSWHU^/DVW QRWH`

ٗ 7KH IURQWPDWWHU FKDSWHUV ZLOO QRW EH QXPEHUHG� 3DJH QXPEHUV ZLOO EH SULQWHG LQ URPDQ
QXPHUDOV� )URQWPDWWHU LV QRW VXSSRVHG WR KDYH VHFWLRQV� VLQFH WKH\ ZLOO EH QXPEHU ��Q
EHFDXVH WKHUH LV QR FKDSWHU QXPEHULQJ� &KHFN WKH &RXQWHUV�� FKDSWHU IRU D �]ࢺ

ٗ 7KH PDLQPDWWHU FKDSWHUV ZRUNV DV XVXDO� 7KH FRPPDQG UHVHWV WKH SDJH QXPEHULQJ� 3DJH
QXPEHUV ZLOO EH SULQWHG LQ DUDELF QXPHUDOV�

ٗ 7KH ?DSSHQGL[ PDFUR FDQ EH XVHG WR LQGLFDWH WKDW IROORZLQJ VHFWLRQV RU FKDSWHUV DUH WR
EH QXPEHUHG DV DSSHQGLFHV� $SSHQGLFHV FDQ EH XVHG IRU WKH DUWLFOH FODVV WRR�

?DSSHQGL[
?VHFWLRQ^)LUVW $SSHQGL[`

2QO\ XVH WKH ?DSSHQGL[ PDFUR RQFH IRU DOO DSSHQGLFHV�

ٗ 7KH EDFNPDWWHU EHKDYHV OLNH WKH IURQWPDWWHU� ,W KDV WKH VDPH LVVXH ZLWK VHFWLRQ QXP�
EHULQJ�

$V D JHQHUDO UXOH \RX VKRXOG DYRLG PL[LQJ WKH FRPPDQG RUGHU� 1RQHWKHOHVV DOO FRPPDQGV
DUH RSWLRQDO� VR \RX PLJKW FRQVLGHU XVLQJ RQO\ D IHZ�

1RWH WKDW WKH VSHFLDO FRQWHQW OLNH WKH WDEOH RI FRQWHQWV LV FRQVLGHUHG DV DQ XQQXPEHUHG
FKDSWHU�

������ 3DJH RUGHU

7KLV LV RQH WUDGLWLRQDO SDJH RUGHU IRU ERRNV�

)URQWPDWWHU
�� +DOI�WLWOH
�� (PSW\
�� 7LWOH SDJH
�� ,QIRUPDWLRQ �FRS\ULJKW QRWLFH� ,6%1� HWF��
�� 'HGLFDWLRQ LI DQ\� HOVH HPSW\
�� 7DEOH RI FRQWHQWV
�� /LVW RI JXUHVࢺ �FDQ EH LQ WKH EDFNPDWWHU WRR�
�� 3UHIDFH FKDSWHU

0DLQPDWWHU
�� 0DLQ WRSLF

$SSHQGL[
�� 6RPH VXERUGLQDWH FKDSWHUV

%DFNPDWWHU

�� &KDSWHU �� RQ SDJH ���

��



'RFXPHQW 6WUXFWXUH

�� %LEOLRJUDSK\
�� *ORVVDU\ � ,QGH[

������ ,QWURGXFWRU\ FKDSWHUV ZLWK PDLQ SDJH QXPEHULQJ

<RX PD\ EH WHPSWHG WR SXW \RXU LQWURGXFWRU\ FKDSWHUV LQ WKH PDLQ PDWWHU VR WKDW LW IROORZV
WKH VDPH QXPEHULQJ DV WKH PDLQ FKDSWHUV� 7KLV LV QRW KRZ WKH FODVV ZDV PHDQW WR EH XVHG�
VR \RX ZLOO UXQ LQWR DQ LVVXH LI \RX GRQَW ZDQW WKH FKDSWHU WR EH QXPEHUHG�

?IURQWPDWWHU
?PDNHWLWOH
?WDEOHRIFRQWHQWV

?PDLQPDWWHU

�� :521*�
?FKDSWHU^,QWURGXFWLRQ`
%ODK
?FOHDUSDJH
%ODK

?FKDSWHU^)LUVW RQH`
%ODK

,Q WKH DERYH FRGH VDPSOH� WKH VHFRQG SDJH RI WKH LQWURGXFWLRQ ZLOO KDYH 7$%/( 2) &21�
7(176 SULQWHG LQ WKH KHDGHU� 7KLV LV EHFDXVH WKH VWDUUHG ?FKDSWHU FRPPDQG GRHV QRW
VHW WKH OHIWPDUN �� VHH 3DJH /D\RXW��� $QG LW ZLOO QRW EH SULQWHG LQ WKH WDEOH RI FRQWHQWV
HLWKHU�

7KH WULFN LV WR VHW WKH OHIWPDUN DQG WKH 72& PDQXDOO\�

?FKDSWHU^,QWURGXFWLRQ`
?PDUNERWK^?0DNH8SSHUFDVH^,QWURGXFWLRQ``^`
?DGGFRQWHQWVOLQH^WRF`^FKDSWHU`^,QWURGXFWLRQ`
� ���

7$%/( 2) &217(176 LV WUDGLWLRQDOO\ SULQWHG ERWK OHIW DQG ULJKW� EXW KHUH ZH SULQW LW
OLNH RWKHU FKDSWHUV� RQO\ ULJKW RQ HYHQ SDJHV�

7R PDNH LW PRUH FRQYHQLHQW� \RX PLJKW XVH D PDFUR���

?QHZFRPPDQG?LQWUR>�@^
?FKDSWHU^��`
?PDUNERWK^?0DNH8SSHUFDVH^��``^`
?DGGFRQWHQWVOLQH^WRF`^FKDSWHU`^��`

`

�� ���

?LQWUR^,QWURGXFWLRQ`

�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���

��



6SHFLDO SDJHV

���� 6SHFLDO SDJHV

&RPSUHKHQVLYH SDSHUV RIWHQ IHDWXUH VSHFLDO SDJHV DW WKH HQG� OLNH LQGLFHV� JORVVDULHV DQG
ELEOLRJUDSKLHV� 6LQFH WKLV LV D TXLWH FRPSOH[ WRSLF� ZH ZLOO JLYH \RX GHWDLOV LQ WKH GHGLFDWHG
SDUW 6SHFLDO 3DJHV �

������ %LEOLRJUDSK\

$Q\ JRRG UHVHDUFK SDSHU ZLOO KDYH D FRPSOHWH OLVW RI UHIHUHQFHV� /D7H; KDV WZR ZD\V RI
LQVHUWLQJ \RXU UHIHUHQFHV LQWR D GRFXPHQW�

ٗ \RX FDQ HPEHG WKHP ZLWKLQ WKH GRFXPHQW LWVHOI� ,WَV VLPSOHU� EXW LW FDQ EH WLPH�
FRQVXPLQJ LI \RX DUH ZULWLQJ VHYHUDO SDSHUV DERXW VLPLODU VXEMHFWV VR WKDW \RX RIWHQ
KDYH WR FLWH WKH VDPH ERRNV�

ٗ \RX FDQ VWRUH WKHP LQ DQ H[WHUQDO %LE7H; OHࢺ �� DQG WKHQ OLQN WKHP YLD D FRPPDQG WR
\RXU FXUUHQW GRFXPHQW DQG XVH D %LEWH[ VW\OH�� WR GHࢺQH KRZ WKH\ DSSHDU� 7KLV ZD\ \RX
FDQ FUHDWH D VPDOO GDWDEDVH RI WKH UHIHUHQFHV \RX PLJKW XVH DQG VLPSO\ OLQN WKHP� OHWWLQJ
/D7H; ZRUN IRU \RX�

7R OHDUQ KRZ WR DGG D ELEOLRJUDSK\ WR \RXU GRFXPHQW� VHH WKH %LEOLRJUDSK\ 0DQDJHPHQW��
VHFWLRQ�

���� 1RWHV DQG UHIHUHQFHV

UX�/D7H;�ͩΊΈΊΈ ͼΆ΄ͽ΅Ί��

�� KWWS���ZZZ�ELEWH[�RUJ
�� KWWS���ZZZ�FV�VWLU�DF�XN�aNMW�VRIWZDUH�ODWH[�VKRZEVW�KWPO
�� &KDSWHU �� RQ SDJH ���
�� KWWS���UX�ZLNLERRNV�RUJ�ZLNL�/D7H;��)�'��$��'�����'�����'�����'��%$�'�����'�����'��

���'��%�����'��%��'��%(�'��%$�'�����'��%&�'��%��'��%'�'�����'��%�

��
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�� 7H[W )RUPDWWLQJ

7KLV VHFWLRQ ZLOO JXLGH \RX WKURXJK WKH IRUPDWWLQJ WHFKQLTXHV RI WKH WH[W� )RUPDWWLQJ WHQGV
WR UHIHU WR PRVW WKLQJV WR GR ZLWK DSSHDUDQFH� VR LW PDNHV WKH OLVW RI SRVVLEOH WRSLFV TXLWH
HFOHFWLF� WH[W VW\OH� VSDFLQJ� HWF� ,I IRUPDWWLQJ PD\ DOVR UHIHU WR SDUDJUDSKV DQG WR WKH SDJH
OD\RXW� ZH ZLOO IRFXV RQ WKH FXVWRPL]DWLRQ RI ZRUGV DQG VHQWHQFHV IRU QRZ�

$ ORW RI IRUPDWWLQJ WHFKQLTXHV DUH UHTXLUHG WR GLࢹHUHQWLDWH FHUWDLQ HOHPHQWV IURP WKH UHVW
RI WKH WH[W� ,W LV RIWHQ QHFHVVDU\ WR DGG HPSKDVLV WR NH\ ZRUGV RU SKUDVHV� )RRWQRWHV DUH
XVHIXO IRU SURYLGLQJ H[WUD LQIRUPDWLRQ RU FODULࢺFDWLRQ ZLWKRXW LQWHUUXSWLQJ WKH PDLQ RZࢻ
RI WH[W� 6R� IRU WKHVH UHDVRQV� IRUPDWWLQJ LV YHU\ LPSRUWDQW� +RZHYHU� LW LV DOVR YHU\ HDV\
WR DEXVH� DQG D GRFXPHQW WKDW KDV EHHQ RYHU�GRQH FDQ ORRN DQG UHDG ZRUVH WKDQ RQH ZLWK
QRQH DW DOO�

/D7H; LV VR H[LEOHࢻ WKDW ZH ZLOO DFWXDOO\ RQO\ VNLP WKH VXUIDFH� DV \RX FDQ KDYH PXFK PRUH
FRQWURO RYHU WKH SUHVHQWDWLRQ RI \RXU GRFXPHQW LI \RX ZLVK� +DYLQJ VDLG WKDW� RQH RI WKH
SXUSRVHV RI /D7H; LV WR WDNH DZD\ WKH VWUHVV RI KDYLQJ WR GHDO ZLWK WKH SK\VLFDO SUHVHQWDWLRQ
\RXUVHOI� VR \RX QHHG QRW JHW WRR FDUULHG DZD\�

���� 6SDFLQJ

������ /LQH 6SDFLQJ

,I \RX ZDQW WR XVH ODUJHU LQWHU�OLQH VSDFLQJ LQ D GRFXPHQW� \RX FDQ FKDQJH LWV YDOXH E\
SXWWLQJ WKH

?OLQHVSUHDG^IDFWRU`

FRPPDQG LQWR WKH SUHDPEOH RI \RXU GRFXPHQW� 8VH ?OLQHVSUHDG^���` IRU ْRQH DQG D KDOIْ
OLQH VSDFLQJ� DQG ?OLQHVSUHDG^���` IRU ْGRXEOHْ OLQH VSDFLQJ� 1RUPDOO\ WKH OLQHV DUH QRW
VSUHDG� VR WKH GHIDXOW OLQH VSUHDG IDFWRU LV ��

7KH VHWVSDFH SDFNDJH DOORZV PRUH QH�JUDLQHGࢺ FRQWURO RYHU OLQH VSDFLQJ� 7R VHW ْRQH DQG
D KDOIْ OLQH VSDFLQJ GRFXPHQW�ZLGH� EXW QRW ZKHUH LW LV XVXDOO\ XQQHFHVVDU\ �H�J� IRRWQRWHV�
FDSWLRQV��

?XVHSDFNDJH^VHWVSDFH`
�?VLQJOHVSDFLQJ
?RQHKDOIVSDFLQJ
�?GRXEOHVSDFLQJ
�?VHWVWUHWFK^���`

7R FKDQJH OLQH VSDFLQJ ZLWKLQ WKH GRFXPHQW� WKH VHWVSDFH SDFNDJH SURYLGHV WKH HQYLURQ�
PHQWV VLQJOHVSDFH � RQHKDOIVSDFH � GRXEOHVSDFH DQG VSDFLQJ �

��



7H[W )RUPDWWLQJ

7KLV SDUDJUDSK KDV ?? GHIDXOW ?? OLQH VSDFLQJ�

?EHJLQ^GRXEOHVSDFH`
7KLV SDUDJUDSK KDV ?? GRXEOH ?? OLQH VSDFLQJ�

?HQG^GRXEOHVSDFH`

?EHJLQ^VSDFLQJ`^���`
7KLV SDUDJUDSK KDV ?? KXJH JDSV ?? EHWZHHQ OLQHV�

?HQG^VSDFLQJ`

! :DUQLQJ
7KH OLQH VSDFLQJ YDOXH LV FRQWDLQHG LQ WKH ?EDVHOLQHVNLS OHQJWK�� EXW LW LV QRW
UHFRPPHQGHG WR FKDQJH LWV YDOXH VLQFH LW ZLOO KDYH DQ LPSDFW RQ RWKHU W\SHV RI
FRQWHQW WKDQ SDUDJUDSKV� ZKLFK ZLOO UHVXOW LQ DQ XQGHVLUHG HࢹHFW�

������ 1RQ�EUHDNLQJ VSDFHV

7KLV HVVHQWLDO IHDWXUH LV D ELW XQNQRZQ WR QHZFRPHUV� DOWKRXJK LW LV DYDLODEOH RQ PRVW
:<6,:<* GRFXPHQW SURFHVVRUV� $ QRQ�EUHDNLQJ VSDFH EHWZHHQ WZR WRNHQV �H�J� ZRUGV�
SXQFWXDWLRQ PDUNV� SUHYHQWV WKH SURFHVVRUV IURP LQVHUWLQJ D OLQH EUHDN EHWZHHQ WKHP� %H�
VLGHV D QRQ�EUHDNLQJ VSDFH FDQQRW EH HQODUJHG� ,W LV YHU\ LPSRUWDQW IRU D FRQVLVWHQW UHDGLQJ�

/D7H; XVHV WKH َʜَ V\PERO DV D QRQ�EUHDNLQJ VSDFH� <RX ZRXOG XVXDOO\ XVH QRQ�EUHDNLQJ
VSDFHV IRU SXQFWXDWLRQ PDUNV LQ VRPH ODQJXDJHV� IRU XQLWV DQG FXUUHQFLHV� IRU LQLWLDOV� HWF�
,Q )UHQFK W\SRJUDSK\� \RX ZRXOG SXW D QRQ�EUHDNLQJ VSDFH EHIRUH DOO WZR�SDUWV SXQFWXDWLRQ
PDUNV�
([DPSOHV�

'�a?WH[WVF^.QXWK`
��a֗

������ 6SDFH EHWZHHQ ZRUGV DQG VHQWHQFHV

7R JHW D VWUDLJKW ULJKW PDUJLQ LQ WKH RXWSXW� /D7H; LQVHUWV YDU\LQJ DPRXQWV RI VSDFH EH�
WZHHQ WKH ZRUGV� %\ GHIDXOW� LW DOVR LQVHUWV VOLJKWO\ PRUH VSDFH DW WKH HQG RI D VHQWHQFH�
+RZHYHU� WKH H[WUD VSDFH DGGHG DW WKH HQG RI VHQWHQFHV LV JHQHUDOO\ FRQVLGHUHG W\SRJUDSK�
LFDOO\ ROG�IDVKLRQHG LQ (QJOLVK ODQJXDJH SULQWLQJ� �7KH SUDFWLFH LV IRXQG LQ QLQHWHHQWK
FHQWXU\ GHVLJQ DQG LQ WZHQWLHWK FHQWXU\ W\SHZULWHU VW\OHV�� 0RVW PRGHUQ W\SHVHWWHUV WUHDW
WKH HQG RI VHQWHQFH VSDFH WKH VDPH DV WKH LQWHUZRUG VSDFH� �6HH IRU H[DPSOH� %ULQJKXUVWَV
(OHPHQWV RI 7\SRJUDSKLF 6W\OH �� 7KH DGGLWLRQDO VSDFH DIWHU SHULRGV FDQ EH GLVDEOHG ZLWK
WKH FRPPDQG

?IUHQFKVSDFLQJ

ZKLFK WHOOV /D7H; QRW WR LQVHUW PRUH VSDFH DIWHU D SHULRG WKDQ DIWHU RUGLQDU\ FKDUDFWHU�
)UHQFKVSDFLQJ FDQ EH WXUQHG Rࢹ ODWHU LQ \RXU GRFXPHQW YLD WKH ?QRQIUHQFKVSDFLQJ FRP�
PDQG�

��



+\SKHQDWLRQ

,I DQ DXWKRU ZLVKHV WR XVH WKH ZLGHU HQG�RI�VHQWHQFH VSDFLQJ� FDUH PXVW EH H[HUFLVHG VR WKDW
SXQFWXDWLRQ PDUNV DUH QRW PLVLQWHUSUHWHG DV HQGV RI VHQWHQFHV� 7H; DVVXPHV WKDW VHQWHQFHV
HQG ZLWK SHULRGV� TXHVWLRQ PDUNV RU H[FODPDWLRQ PDUNV� $OWKRXJK LI D SHULRG IROORZV DQ
XSSHUFDVH OHWWHU� WKLV LV QRW WDNHQ DV D VHQWHQFH HQGLQJ� VLQFH SHULRGV DIWHU XSSHUFDVH OHWWHUV
QRUPDOO\ RFFXU LQ DEEUHYLDWLRQV� $Q\ H[FHSWLRQ IURP WKHVH DVVXPSWLRQV KDV WR EH VSHFLࢺHG
E\ WKH DXWKRU� $ EDFNVODVK LQ IURQW RI D VSDFH JHQHUDWHV D VSDFH WKDW ZLOO QRW EH HQODUJHG�
$ WLOGH ٍȥَ FKDUDFWHU JHQHUDWHV D QRQ�EUHDNLQJ VSDFH� 7KH FRPPDQG ?# LQ IURQW RI D SHULRG
VSHFLࢺHV WKDW WKLV SHULRG WHUPLQDWHV D VHQWHQFH HYHQ ZKHQ LW IROORZV DQ XSSHUFDVH OHWWHU� �,I
\RX DUH XVLQJ ?IUHQFKVSDFLQJ� WKHQ QRQH RI WKHVH H[FHSWLRQV QHHG EH VSHFLࢺHG��

������ 6WUHWFKHG VSDFHV

<RX FDQ LQVHUW D KRUL]RQWDO VWUHWFKHG VSDFH ZLWK ?KILOO LQ D OLQH VR WKDW WKH UHVW JHWV
ْSXVKHGْ WRZDUG WKH ULJKW PDUJLQ� )RU LQVWDQFH WKLV PD\ EH XVHIXO LQ WKH KHDGHU�

$XWKRU 1DPH ?KILOO ?WRGD\

6LPLODUO\ \RX FDQ LQVHUW YHUWLFDO VWUHWFKHG VSDFH ZLWK ?YILOO� ,W PD\ EH XVHIXO IRU VSHFLDO
SDJHV�

?PDNHWLWOH
?YILOO
?WDEOHRIFRQWHQWV
?FOHDUSDJH

?VHFWLRQ^0\ ILUVW VHFWLRQ`
� ���

6HH /HQJWKV� IRU PRUH GHWDLOV�

������ 0DQXDO VSDFLQJ

7KH VSDFHV EHWZHHQ ZRUGV DQG VHQWHQFHV� EHWZHHQ SDUDJUDSKV� VHFWLRQV� VXEVHFWLRQV� HWF�
LV GHWHUPLQHG DXWRPDWLFDOO\ E\ /D7H;� ,W LV DJDLQVW /D7H; SKLORVRSK\ WR LQVHUW VSDFHV
PDQXDOO\ DQG ZLOO XVXDOO\ OHDG WR EDG IRUPDWWLQJ� 0DQXDO VSDFLQJ LV D PDWWHU RI PDFUR
ZULWLQJ DQG SDFNDJH FUHDWLRQ�

6HH /HQJWKV� IRU PRUH GHWDLOV�

���� +\SKHQDWLRQ

/D7H; K\SKHQDWHV ZRUGV ZKHQHYHU QHFHVVDU\� +\SKHQDWLRQ UXOHV ZLOO YDU\ IRU GLࢹHUHQW ODQ�
JXDJHV� /D7H; RQO\ VXSSRUWV (QJOLVK E\ GHIDXOW� VR LI \RX ZDQW WR KDYH FRUUHFW K\SKHQDWLRQ
UXOHV IRU \RXU GHVLUHG ODQJXDJH� VHH ,QWHUQDWLRQDOL]DWLRQ��

� &KDSWHU �� RQ SDJH ���
� &KDSWHU �� RQ SDJH ���
� &KDSWHU �� RQ SDJH ���

��



7H[W )RUPDWWLQJ

,I WKH K\SKHQDWLRQ DOJRULWKP GRHV QRW QGࢺ WKH FRUUHFW K\SKHQDWLRQ SRLQWV� \RX FDQ UHP�
HG\ WKH VLWXDWLRQ E\ XVLQJ WKH IROORZLQJ FRPPDQGV WR WHOO 7H; DERXW WKH H[FHSWLRQ� 7KH
FRPPDQG
?K\SKHQDWLRQ^ZRUG OLVW`

FDXVHV WKH ZRUGV OLVWHG LQ WKH DUJXPHQW WR EH K\SKHQDWHG RQO\ DW WKH SRLQWV PDUNHG E\
ّ�ْ� 7KH DUJXPHQW RI WKH FRPPDQG VKRXOG RQO\ FRQWDLQ ZRUGV EXLOW IURP QRUPDO OHWWHUV� RU
UDWKHU FKDUDFWHUV WKDW DUH FRQVLGHUHG WR EH QRUPDO OHWWHUV E\ /D7H;� ,W LV NQRZQ WKDW WKH
K\SKHQDWLRQ DOJRULWKP GRHV QRW QGࢺ DOO FRUUHFW $PHULFDQ (QJOLVK K\SKHQDWLRQ SRLQWV IRU
VHYHUDO ZRUGV� $ ORJ RI NQRZQ H[FHSWLRQV LV SXEOLVKHG SHULRGLFDOO\ LQ WKH 78*ERDW MRXUQDO�
����� OLVW� KWWSV���ZZZ�WXJ�RUJ�78*ERDW�WE�����WE���K\I�SGI�
7KH K\SKHQDWLRQ KLQWV DUH VWRUHG IRU WKH ODQJXDJH WKDW LV DFWLYH ZKHQ WKH K\SKHQDWLRQ
FRPPDQG RFFXUV� 7KLV PHDQV WKDW LI \RX SODFH D K\SKHQDWLRQ FRPPDQG LQWR WKH SUHDPEOH RI
\RXU GRFXPHQW LW ZLOO LQࢻXHQFH WKH (QJOLVK ODQJXDJH K\SKHQDWLRQ� ,I \RX SODFH WKH FRPPDQG
DIWHU WKH ?EHJLQ^GRFXPHQW` DQG \RX DUH XVLQJ VRPH SDFNDJH IRU QDWLRQDO ODQJXDJH VXSSRUW
OLNH EDEHO� WKHQ WKH K\SKHQDWLRQ KLQWV ZLOO EH DFWLYH LQ WKH ODQJXDJH DFWLYDWHG WKURXJK EDEHO�
7KH H[DPSOH EHORZ ZLOO DOORZ ّK\SKHQDWLRQْ WR EH K\SKHQDWHG DV ZHOO DV ّ+\SKHQDWLRQْ�
DQG LW SUHYHQWV ّ)2575$1ْ� ّ)RUWUDQْ DQG ّIRUWUDQْ IURP EHLQJ K\SKHQDWHG DW DOO� 1R
VSHFLDO FKDUDFWHUV RU V\PEROV DUH DOORZHG LQ WKH DUJXPHQW� ([DPSOH�

?K\SKHQDWLRQ^)2575$1 +\�SKHQ�D�WLRQ`

7KH FRPPDQG ?� LQVHUWV D GLVFUHWLRQDU\ K\SKHQ LQWR D ZRUG� 7KLV DOVR EHFRPHV WKH RQO\
SRLQW ZKHUH K\SKHQDWLRQ LV DOORZHG LQ WKLV ZRUG� 7KLV FRPPDQG LV HVSHFLDOO\ XVHIXO IRU
ZRUGV FRQWDLQLQJ VSHFLDO FKDUDFWHUV �H�J�� DFFHQWHG FKDUDFWHUV�� EHFDXVH /D7H; GRHV QRW
DXWRPDWLFDOO\ K\SKHQDWH ZRUGV FRQWDLQLQJ VSHFLDO FKDUDFWHUV�

?EHJLQ^PLQLSDJH`^�LQ`
, WKLQN WKLV LV� VX?�SHU?�FDO?��
L?�IUDJ?�L?�OLV?�WLF?�H[?�SL?��
DO?�L?�GR?�FLRXV
?HQG^PLQLSDJH`

, WKLQN WKLV LV� VXSHUFDOLIUDJL�
OLVWLFH[SLDOLGRFLRXV

/D7H; GRHV QRW K\SKHQDWH FRPSRXQG ZRUGV WKDW FRQWDLQ D GDVK�� 7KHUH DUH WZR SDFN�
DJHV WKDW FDQ DGG EDFN �\H[LELOLWࢻ 7KH K\SKHQDW SDFNDJH VXSSOLHV WKH ?K\S FRPPDQG�
7KLV FRPPDQG W\SHVHWV WKH GDVK DQG WKHQ VXEMHFWV WKH FRQVWLWXHQW ZRUGV WR DXWRPDWLF
K\SKHQDWLRQ� $IWHU ORDGLQJ WKH SDFNDJH�

?XVHSDFNDJH^K\SKHQDW`

RQH VKRXOG ZULWH� LQVWHDG RI HOHFWURPDJQHWLF�HQGLRVFRS\�

HOHFWURPDJQHWLF?K\S^`HQGLRVFRS\

7KH H[WGDVK SDFNDJH DOVR RࢹHUV IHDWXUHV IRU FRQWUROOLQJ WKH K\SKHQDWLRQ RI FRPSRXQG ZRUGV
FRQWDLQLQJ GDVKHV ً DV RSSRVHG WR WKH ZRUGV WKHPVHOYHV ZKLFK LW OHDYHV WR /D7H;� 7KH
VKRUWFXWV RSWLRQ HQDEOHV D PRUH FRPSUHVVHG V\QWD[�

� K\SKHQDW SDFNDJH GRFXPHQWDWLRQ� S�

��
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4XRWH�PDUNV

?XVHSDFNDJH>VKRUWFXWV@^H[WGDVK`

7\SLFDO XVDJH LV DV IROORZV� DVVXPLQJ WKH FRPSUHVVHG V\QWD[� ,Q ERWK FDVHV� /D7H; FDQ
EUHDN DQG K\SKHQDWH WKH FRQVWLWXHQW ZRUGV� EXW LQ WKH ODWWHU FDVH� LW ZLOO QRW EUHDN DIWHU
WKH /�

HOHFWURPDJQHWLF?��HQGLRVFRS\
/? �DSSUR[LPDWLRQ

2QH RU PRUH ZRUGV FDQ EH NHSW WRJHWKHU RQ WKH RQH OLQH ZLWK WKH VWDQGDUG /D7H; FRP�
PDQG�

?PER[^WH[W`

7KLV SUHYHQWV K\SKHQDWLRQ DQG FDXVHV LWV DUJXPHQW WR EH NHSW WRJHWKHU XQGHU DOO FLUFXP�
VWDQFHV� )RU H[DPSOH�

0\ SKRQH QXPEHU ZLOO FKDQJH VRRQ� ,W ZLOO EH ?PER[^���� ��� ����`�

?IER[ LV VLPLODU WR ?PER[� EXW LQ DGGLWLRQ WKHUH ZLOO EH D YLVLEOH ER[ GUDZQ DURXQG WKH
FRQWHQW�
7R DYRLG K\SKHQDWLRQ DOWRJHWKHU� WKH SHQDOW\ IRU K\SKHQDWLRQ FDQ EH VHW WR DQ H[WUHPH
YDOXH�

?K\SKHQSHQDOW\ ������

<RX FDQ FKDQJH WKH GHJUHH WR ZKLFK /D7H; ZLOO K\SKHQDWH E\ FKDQJLQJ WKH YDOXH RI ?WRO�
HUDQFH ���� DQG ?K\SKHQSHQDOW\ ����� <RXَOO KDYH WR H[SHULPHQW ZLWK WKH YDOXHV WR
DFKLHYH WKH GHVLUHG HࢹHFW� $ GRFXPHQW ZKLFK KDV D ORZ WROHUDQFH YDOXH ZLOO FDXVH /D7H;
QRW WR WROHUDWH XQHYHQ VSDFLQJ EHWZHHQ ZRUGV� K\SKHQDWLQJ ZRUGV PRUH IUHTXHQWO\ WKDQ LQ
GRFXPHQWV ZLWK KLJKHU WROHUDQFHV� $OVR QRWH WKDW XVLQJ D KLJKHU WH[W ZLGWK ZLOO GHFUHDVH
WKH SUREDELOLW\ RI HQFRXQWHULQJ EDGO\ K\SKHQDWHG ZRUG� )RU H[DPSOH DGGLQJ

?XVHSDFNDJH^JHRPHWU\`

ZLOO ZLGHQ WKH WH[W ZLGWK DQG UHGXFH WKH DPRXQW RI PDUJLQ RYHUUXQV�

���� 4XRWH�PDUNV

/D7H; WUHDWV OHIW DQG ULJKW TXRWHV DV GLࢹHUHQW HQWLWLHV� )RU VLQJOH TXRWHV� C �RQ $PHULFDQ
NH\ERDUGV� WKLV V\PERO LV IRXQG RQ WKH WLOGH NH\ �DGMDFHQW WR WKH QXPEHU � NH\ RQ PRVW
NH\ERDUGV� JLYHV D OHIW TXRWH PDUN� DQG 
 LV WKH ULJKW� )RU GRXEOH TXRWHV� VLPSO\ GRXEOH
WKH V\PEROV� DQG /D7H; ZLOO LQWHUSUHW WKHP DFFRUGLQJO\� �'RQَW XVH WKH � IRU ULJKW GRXEOH
TXRWHV� ZKHQ WKH EDEHO SDFNDJH LV XVHG IRU VRPH ODQJXDJHV �H�J� *HUPDQ�� WKH � LV UHGHࢺQHG
WR SURGXFH DQ XPODXW DFFHQW� XVLQJ � IRU ULJKW GRXEOH TXRWHV ZLOO HLWKHU OHDG WR EDG VSDFLQJ
RU LW EHLQJ XVHG WR SURGXFH DQ XPODXW�� 2Q %ULWLVK NH\ERDUGV� َ C َ LV OHIW RI WKH َ � َ NH\
DQG VKDUHV WKH NH\ ZLWK َ n َ� DQG VRPHWLPHV َ h َ RU َ _ َ� 7KH DSRVWURSKH �َ� NH\ LV WR WKH
ULJKW RI WKH FRORQ�VHPLFRORQ NH\ DQG VKDUHV LW ZLWK WKH َ # َ V\PERO�

7R CTXRWH
 LQ /D7H;

)LJXUH �

��



7H[W )RUPDWWLQJ

7R CCTXRWH

 LQ /D7H;

)LJXUH �

7R CCTXRWH� LQ /D7H;

)LJXUH ��

7R ��TXRWH

 LQ /D7H;

)LJXUH ��

��*HUPDQ TXRWDWLRQ PDUNVCC
)LJXUH ��

��)UHQFK TXRWDWLRQ PDUNV!!
)LJXUH ��

CC3OHDVH SUHVV WKH C[
 NH\�



��3URV]Û� QDFLČQLM NODZLV] ��[!!

�
)LJXUH ��

7KH ULJKW TXRWH LV DOVR XVHG IRU DSRVWURSKH LQ /D7H; ZLWKRXW WURXEOH�
)RU OHIW ERWWRP TXRWH DQG (XURSHDQ TXRWLQJ VW\OH \RX QHHG WR XVH 7� IRQW HQFRGLQJ HQDEOHG
E\�

?XVHSDFNDJH>7�@^IRQWHQF`

6HH )RQWV� IRU PRUH GHWDLOV RQ IRQW HQFRGLQJ�

7KH SDFNDJH FVTXRWHV RࢹHUV D PXOWLOLQJXDO VROXWLRQ WR TXRWDWLRQV� ZLWK LQWHJUDWLRQ WR
FLWDWLRQ PHFKDQLVPV RࢹHUHG E\ %LE7H;� 7KLV SDFNDJH DOORZV RQH IRU H[DPSOH WR VZLWFK
ODQJXDJHV DQG TXRWDWLRQ VW\OHV DFFRUGLQJ WR EDEHO ODQJXDJH VHOHFWLRQV�

���� 'LDFULWLFV DQG DFFHQWV

0RVW DFFHQWV DQG GLDFULWLFV PD\ EH LQVHUWHG ZLWK GLUHFW NH\ERDUG LQSXW E\ FRQࢺJXULQJ WKH
SUHDPEOH SURSHUO\� )RU V\PEROV XQDYDLODEOH RQ \RXU NH\ERDUG� GLDFULWLFV PD\ EH DGGHG WR
OHWWHUV E\ SODFLQJ VSHFLDO HVFDSHG PHWDFKDUDFWHUV EHIRUH WKH OHWWHU WKDW UHTXLUHV WKH GLDFULWLF�

6HH 6SHFLDO &KDUDFWHUV��

���� 0DUJLQ PLVDOLJQPHQW DQG LQWHUZRUG VSDFLQJ

6RPH YHU\ ORQJ ZRUGV� QXPEHUV RU 85/V PD\ QRW EH K\SKHQDWHG SURSHUO\ DQG PRYH IDU
EH\RQG WKH VLGH PDUJLQ� 2QH VROXWLRQ IRU WKLV SUREOHP LV WR XVH VORSS\SDU HQYLURQPHQW�

� &KDSWHU � RQ SDJH ��
� &KDSWHU �� RQ SDJH ���

��



/LJDWXUHV

ZKLFK WHOOV /D7H; WR DGMXVW ZRUG VSDFLQJ OHVV VWULFWO\� $V D UHVXOW� VRPH VSDFHV EHWZHHQ
ZRUGV PD\ EH D ELW WRR ODUJH� EXW ORQJ ZRUGV ZLOO EH SODFHG SURSHUO\�

7KLV LV D SDUDJUDSK ZLWK
D YHU\ ORQJ ZRUG $%&'()*+,-./0123567�
WKHQ ZH KDYH DQRWKHU EDG WKLQJ
��� D ORQJ QXPEHU ��������������������

?EHJLQ^VORSS\SDU`
7KLV LV D SDUDJUDSK ZLWK
D YHU\ ORQJ ZRUG $%&'()*+,-./0123567�
WKHQ ZH KDYH DQ DQRWKHU EDG WKLQJ
��� D ORQJ QXPEHU ��������������������
?HQG^VORSS\SDU`

)LJXUH �� ERUGHU

$QRWKHU VROXWLRQ LV WR HGLW WKH WH[W WR DYRLG ORQJ ZRUGV� QXPEHUV RU 85/V DSSURDFKLQJ WKH
VLGH PDUJLQ�

���� /LJDWXUHV

6RPH OHWWHU FRPELQDWLRQV DUH W\SHVHW QRW MXVW E\ VHWWLQJ WKH GLࢹHUHQW OHWWHUV RQH DIWHU WKH
RWKHU� EXW E\ DFWXDOO\ XVLQJ VSHFLDO V\PEROV �OLNH ��ْࢹْ FDOOHG OLJDWXUHV�� /LJDWXUHV FDQ EH
SURKLELWHG E\ LQVHUWLQJ ^` RU� LI WKLV GRHV QRW ZRUN� ^?NHUQ�SW` EHWZHHQ WKH WZR OHWWHUV LQ
TXHVWLRQ� 7KLV PLJKW EH QHFHVVDU\ ZLWK ZRUGV EXLOW IURP WZR ZRUGV� +HUH LV DQ H[DPSOH�

?/DUJH 1RW VKHOIIXO??
EXW VKHOI^`IXO

)LJXUH ��

� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�7\SRJUDSKLFDO���OLJDWXUH

��
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7H[W )RUPDWWLQJ

/LJDWXUHV FDQ LQWHUIHUH ZLWK VRPH WH[W�VHDUFK WRROV �D VHDUFK IRU �IL QDOO\� ZRXOGQَW QGࢺ
WKH VWULQJ ז� QDOO\� �� 7KH ?'LVDEOH/LJDWXUHV IURP WKH PLFURW\SH SDFNDJH� FDQ GLVDEOH
OLJDWXUHV LQ WKH ZKROH GRFXPHQW WR LQFUHDVH DFFHVVLELOLW\�

?XVHSDFNDJH^PLFURW\SH`
?'LVDEOH/LJDWXUHV^HQFRGLQJ  � IDPLO\  `

1RWH WKDW WKLV ZLOO DOVR GLVDEOH OLJDWXUHV VXFK DV ْ��ْ WR �ْيْ ْ���ْ WR ًْْ� HWF�

,I \RX DUH XVLQJ ;H/D7H; DQG 2SHQ7\SH IRQWV� WKH IRQWVSHF SDFNDJH DOORZV IRU VWDQGDUG
OLJDWXUHV WR EH WXUQHG Rࢹ DV ZHOO DV IDQF\ VZDVK OLJDWXUHV WR EH WXUQHG RQ�

$QRWKHU VROXWLRQ LV WR XVH WKH FPDS SDFNDJH� ZKLFK ZLOO KHOS WKH UHDGHU WR LQWHUSUHW WKH
OLJDWXUHV�

?XVHSDFNDJH>UHVHWIRQWV@^FPDS`

���� 6ODVK PDUNV

7KH QRUPDO W\SHVHWWLQJ RI WKH � FKDUDFWHU LQ /D7H; GRHV QRW DOORZ IROORZLQJ FKDUDFWHUV
WR EH ْEURNHQْ RQWR QHZ OLQHV� ZKLFK RIWHQ FUHDWH ْRYHUIXOOْ HUURUV LQ RXWSXW �ZKHUH OHWWHUV
SXVK Rࢹ WKH PDUJLQ�� :RUGV WKDW XVH VODVK PDUNV� VXFK DV ْLQSXW�RXWSXWْ VKRXOG EH W\SHVHW
DV ْLQSXW?VODVK RXWSXWْ� ZKLFK DOORZ WKH OLQH WR ْEUHDNْ DIWHU WKH VODVK PDUN �LI QHHGHG��
7KH XVH RI WKH � FKDUDFWHU LQ /D7H; VKRXOG EH UHVWULFWHG WR XQLWV� VXFK DV ْPP�\HDUْ� ZKLFK
VKRXOG QRW EH EURNHQ RYHU PXOWLSOH OLQHV�
$ ZRUG DIWHU � RU ?VODVK LV QRW DXWRPDWLFDOO\ K\SKHQDWHG� 7KLV LV D VLPLODU SUREOHP WR
QRQ�K\SKHQDWLRQ RI ZRUGV ZLWK D GDVK GHVFULEHG XQGHU +\SKHQDWLRQ��� 2QH ZD\ WR KDYH
ERWK D OLQH EUHDN DQG DXWRPDWLF K\SKHQDWLRQ LQ ERWK ZRUGV LV

LQSXW?VODVK?KVSDFH^�SW`RXWSXW

%RWK � DQG ?VODVK FDQ EH XVHG ZLWK D ]HUR ?KVSDFH OLNH WKLV� ?VODVK LQFOXGHV D SHQDOW\
WR PDNH D OLQH EUHDN WKHUH OHVV GHVLUDEOH� 7KLV FRPELQDWLRQ FDQ EH PDGH LQWR D QHZ VODVK
PDFUR LI GHVLUHG� 7KH K\SKHQDW SDFNDJH LQFOXGHV DQ ?IVK\S ZKLFK ZLOO DGG D K\SKHQ DIWHU
WKH VODVK OLNH ْLQSXW�� RXWSXWْ LI WKH OLQH EUHDNV WKHUH�

���� )RQWV

7R FKDQJH WKH IRQW IDPLO\� HPSKDVL]H WH[W� DQG RWKHU IRQW�UHODWHG LVVXHV� VHH )RQWV���

� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�PLFURW\SH�
�� &KDSWHU ��� RQ SDJH ��
�� &KDSWHU � RQ SDJH ��

��

http://www.ctan.org/tex-archive/macros/latex/contrib/microtype/


7H[W PRGH VXSHUVFULSW DQG VXEVFULSW

���� )RUPDWWLQJ PDFURV

(YHQ LI \RX FDQ HDVLO\ FKDQJH WKH RXWSXW RI \RXU IRQWV XVLQJ WKRVH FRPPDQGV� \RXَUH EHWWHU
Rࢹ QRW XVLQJ H[SOLFLW FRPPDQGV OLNH WKLV� EHFDXVH WKH\ ZRUN LQ RSSRVLWLRQ WR WKH EDVLF
LGHD RI /D7H;� ZKLFK LV WR VHSDUDWH WKH ORJLFDO DQG YLVXDO PDUNXS RI \RXU GRFXPHQW� 7KLV
PHDQV WKDW LI \RX XVH WKH VDPH IRQW FKDQJLQJ FRPPDQG LQ VHYHUDO SODFHV LQ RUGHU WR W\SHVHW
D VSHFLDO NLQG RI LQIRUPDWLRQ� \RX VKRXOG XVH ?QHZFRPPDQG WR GHࢺQH D ْORJLFDO ZUDSSHU
FRPPDQGْ IRU WKH IRQW FKDQJLQJ FRPPDQG�

?QHZFRPPDQG^?RRSV`>�@^?WH[WLW^��``

'R QRW ?RRSV^HQWHU` WKLV URRP�
LWշV RFFXSLHG E\ ?RRSV^PDFKLQHV`
RI XQNQRZQ RULJLQ DQG SXUSRVH�

'R QRW HQWHU WKLV URRP� LWَV RFFXSLHG E\ PDFKLQHV RI XQNQRZQ RULJLQ DQG SXUSRVH�

7KLV DSSURDFK KDV WKH DGYDQWDJH WKDW \RX FDQ GHFLGH DW VRPH ODWHU VWDJH WKDW \RX ZDQW
WR XVH VRPH YLVXDO UHSUHVHQWDWLRQ RI GDQJHU RWKHU WKDQ ?WH[WLW� ZLWKRXW KDYLQJ WR ZDGH
WKURXJK \RXU GRFXPHQW� LGHQWLI\LQJ DOO WKH RFFXUUHQFHV RI ?WH[WLW DQG WKHQ JXULQJࢺ RXW
IRU HDFK RQH ZKHWKHU LW ZDV XVHG IRU SRLQWLQJ RXW GDQJHU RU IRU VRPH RWKHU UHDVRQ�

6HH 0DFURV�� IRU PRUH GHWDLOV�

����� 7H[W PRGH VXSHUVFULSW DQG VXEVFULSW

7R VXSHUVFULSW WH[W LQ WH[W�PRGH� \RX FDQ XVH WKH ?WH[WVXSHUVFULSW^` FRPPDQG� 7KLV
DOORZV \RX WR� IRU LQVWDQFH� W\SHVHW �WK DV �WK�

0LFKHODQJHOR ZDV ERUQ RQ 0DUFK �?WH[WVXSHUVFULSW^WK`� �����

6XEVFULSWLQJ LQ WH[W�PRGH LV QRW VXSSRUWHG E\ /D7H; DORQH� KRZHYHU� VHYHUDO SDFNDJHV DOORZ
WKH XVH RI WKH ?WH[WVXEVFULSW^` FRPPDQG� )RU LQVWDQFH� ESFKHP��� .20$�6FULSW���� DQG
��OW[�H]ࢺ DOO VXSSRUW WKLV FRPPDQG� 2I WKHVH� ��OW[�H]ࢺ LV SHUKDSV WKH PRVW XQLYHUVDO RSWLRQ
VLQFH LW LV GLVWULEXWHG ZLWK /D7H; DQG UHTXLUHV QR DGGLWLRQDO SDFNDJHV WR EH LPSOHPHQWHG�
1RWH WKDW DV RI $SULO ����� ��OW[�H]ࢺ KDV EHHQ GHFODUHG REVROHWH� DQG WKH ?WH[WVXEVFULSW^`
FRPPDQG FDQ QR ORQJHU EH XVHG� FKDQJHV�� FDQ EH XVHG WR UHVWRUH WKH ?WH[WVXEVFULSW^`
FRPPDQG�

�� &KDSWHU �� RQ SDJH ���
�� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�ESFKHP�
�� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�NRPD�VFULSW�
�� KWWS���FWDQ�RUJ�SNJ�IL[OW[�H
�� KWWS���FWDQ�RUJ�SNJ�IL[OW[�H
�� KWWS���FWDQ�RUJ�SNJ�IL[OW[�H
�� KWWS���FKDQJHV�VRXUFHIRUJH�QHW�

��

http://www.ctan.org/tex-archive/macros/latex/contrib/bpchem/
http://www.ctan.org/tex-archive/macros/latex/contrib/koma-script/
http://ctan.org/pkg/fixltx2e
http://ctan.org/pkg/fixltx2e
http://ctan.org/pkg/fixltx2e
http://changes.sourceforge.net/


7H[W )RUPDWWLQJ

� ,Q \RXU SUHDPEOH� DGG�
?XVHSDFNDJH^IL[OW[�H`

� RU
?XVHSDFNDJH^FKDQJHV`

���

� ,Q \RXU GRFXPHQW�
,W LV IRXQG WKDW KHLJKW?WH[WVXEVFULSW^DSSOH WUHH` LV
GLIIHUHQW WKDQ KHLJKW?WH[WVXEVFULSW^RUDQJH WUHH`�

,W LV IRXQG WKDW KHLJKWDSSOH WUHH LV GLࢹHUHQW WKDQ KHLJKWRUDQJH WUHH�

,I \RX GR QRW ORDG D SDFNDJH WKDW VXSSRUWV ?WH[WVXEVFULSW^`� WKH PDWK PRGH PXVW EH
XVHG� 7KLV LV HDVLO\ DFFRPSOLVKHG LQ UXQQLQJ WH[W E\ EUDFNHWLQJ \RXU WH[W ZLWK WKH � V\PERO�
,Q PDWK PRGH VXEVFULSWLQJ LV GRQH XVLQJ WKH XQGHUVFRUH� B^`�

)RU H[DPSOH� WKH IRUPXOD IRU ZDWHU LV ZULWWHQ DV�

+�B��2 LV WKH IRUPXOD IRU ZDWHU

+22 LV WKH IRUPXOD IRU ZDWHU

1RWH WKDW LQ PDWK PRGH WH[W ZLOO DSSHDU LQ D IRQW VXLWDEOH IRU PDWKHPDWLFDO YDULDEOHV� ,Q
PDWK PRGH� WR JHQHUDWH 5RPDQ WH[W� IRU H[DPSOH� RQH ZRXOG XVH WKH ?PDWKUP FRPPDQG�

7KLV LV �?PDWKUP^QRUPDO? 5RPDQ? DQG`B?PDWKUP^VXEVFULSW? 5RPDQ`� WH[W

7KLV LV normal Roman andsubscript Roman WH[W

1RWH WKH XVH RI ?�VSDFH! WR LQVHUW D VSDFH LQ PDWK PRGH�

6LPLODUO\� \RX FDQ VXSHUVFULSW XVLQJ�

7KLV LV �?PDWKUP^QRUPDO? 5RPDQ? DQG`A?PDWKUP^VXSHUVFULSW? 5RPDQ`� WH[W

7KLV LV normal Roman andsuperscript Roman WH[W

��



7H[W JXUHVࢺ �ْROG VW\OHْ QXPHUDOV�

$ YHU\ FRPPRQ XVH RI VXEVFULSWV ZLWKLQ WKH WH[W HQYLURQPHQW LV WR W\SHVHW FKHPLFDO IRU�
PXODV� )RU WKHVH SXUSRVHV� D KLJKO\ UHFRPPHQGHG SDFNDJH LV PKFKHP��� 7KLV SDFNDJH LV
HDV\ WR XVH DQG ZRUNV ZLWK \RXU WH[W IRQWV �UDWKHU WKDQ PDWK IRQWV�� 7R LQVHUW D FKHPLFDO
IRUPXOD� XVH ?FH^` ZLWK WKH WH[W�HTXLYDOHQW IRUPXOD� IRU H[DPSOH�

� ,Q \RXU SUHDPEOH� DGG�
?XVHSDFNDJH>YHUVLRQ �@^PKFKHP`
���

� ,Q \RXU GRFXPHQW�
$PPRQLXP VXOSKDWH LV ?FH^�1+���62�`�

)LJXUH ��

6HH DOVR &KHPLFDO *UDSKLFV�� IRU FKHPLFDO V\PEROV DQG IRUPXODV�

����� 7H[W JXUHVࡃ ROGכ� VW\OHכ QXPHUDOV�

0DQ\ W\SRJUDSKHUV SUHIHU WR XVH WLWOLQJ �JXUHVࢺ VRPHWLPHV FDOOHG OLQLQJ �JXUHVࢺ ZKHQ QX�
PHUDOV DUH LQWHUVSHUVHG ZLWK IXOO FDSV� ZKHQ WKH\ DSSHDU LQ WDEOHV� DQG ZKHQ WKH\ DSSHDU
LQ HTXDWLRQV� XVLQJ WH[W ��JXUHVࢺ HOVHZKHUH� /D7H; DOORZV WKLV XVDJH WKURXJK WKH ?ROG�
VW\OHQXPV^` FRPPDQG�

?ROGVW\OHQXPV^����������`

6RPH IRQWV GR QRW KDYH WH[W JXUHVࢺ EXLOW LQ� WKH WH[WFRPS SDFNDJH DWWHPSWV WR UHPHG\
WKLV E\ HࢹHFWLYHO\ JHQHUDWLQJ WH[W JXUHVࢺ IURP WKH FXUUHQWO\�VHOHFWHG IRQW� 3XW ?XVHSDFN�
DJH^WH[WFRPS` LQ \RXU SUHDPEOH� WH[WFRPS DOVR DOORZV \RX WR XVH GHFLPDO SRLQWV� SURSHUO\
IRUPDWWHG GROODU VLJQV� HWF� ZLWKLQ ?ROGVW\OHQXPV^`�

2QH FRPPRQ XVH IRU WH[W JXUHVࢺ LV LQ VHFWLRQ� SDUDJUDSK� DQG SDJH QXPEHUV� 7KHVH FDQ EH
VHW WR XVH WH[W JXUHVࢺ E\ SODFLQJ VRPH FRGH LQ \RXU SUHDPEOH�

?XVHSDFNDJH^WH[WFRPS`

� (QFORVH HYHU\WKLQJ LQ DQ ?$W%HJLQ'RFXPHQW^`
?$W%HJLQ'RFXPHQW^�

� 0DNH ?VHFWLRQ^` XVH WH[W ILJXUHV
?OHW?P\7KH6HFWLRQ?WKHVHFWLRQ
?UHQHZFRPPDQG^?WKHVHFWLRQ`^ ?ROGVW\OHQXPV^?P\7KH6HFWLRQ` `

� 0DNH ?SDUDJUDSK^` XVH WH[W ILJXUHV

�� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�PKFKHP�
�� &KDSWHU �� RQ SDJH ���
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�7H[W���ILJXUHV

��

http://www.ctan.org/tex-archive/macros/latex/contrib/mhchem/
http://en.wikipedia.org/wiki/Text%20figures


7H[W )RUPDWWLQJ

?OHW?P\7KH3DUDJUDSK?WKHSDUDJUDSK
?UHQHZFRPPDQG^?WKHSDUDJUDSK`^ ?ROGVW\OHQXPV^?P\7KH3DUDJUDSK` `

� 0DNH WKH SDJH QXPEHUV LQ WH[W ILJXUHV
?OHW?P\7KH3DJH?WKHSDJH
?UHQHZFRPPDQG^?WKHSDJH`^ ?ROGVW\OHQXPV^?P\7KH3DJH` `

`

6KRXOG \RX XVH DGGLWLRQDO VHFWLRQLQJ RU SDUDJUDSKLQJ FRPPDQGV� \RX PD\ DGDSW WKH SUH�
YLRXV FRGH OLVWLQJ WR LQFOXGH WKHP DV ZHOO�

1RWH
$ VXEVHTXHQW XVH RI WKH ?SDJHQXPEHULQJ FRPPDQG� H�J�� ?SDJHQXPEHULQJ^DUDELF`� ZLOO
UHVHW WKH ?WKHSDJH FRPPDQG EDFN WR WKH RULJLQDO� 7KXV� LI \RX XVH WKH ?SDJHQXPEHULQJ
FRPPDQG LQ \RXU GRFXPHQW� EH VXUH WR UHLQVWDWH \RXU ?P\7KH3DJH GHILQLWLRQ IURP WKH
FRGH DERYH�

���
?WDEOHRIFRQWHQWV
?SDJHQXPEHULQJ^URPDQ`
?FKDSWHU^3UHIDFH`
���
?FKDSWHU^,QWURGXFWLRQ`
���
?SDJHQXPEHULQJ^DUDELF`
� ZLWKRXW WKLV� WKH ?WKHSDJH FRPPDQG ZLOO QRW EH LQ ROGVW\OH �H�J�� LQ \RXU
7DEOH RI &RQWHQWV`
?UHQHZFRPPDQG^?WKHSDJH`^ ?ROGVW\OHQXPV^?P\7KH3DJH` `
?&KDSWHU^)RR`
���

����� 'DVKHV DQG K\SKHQV

/D7H; NQRZV IRXU NLQGV RI GDVKHV� D K\SKHQ�� ���� HQ GDVK�� ��ي� HP GDVK�� �ً�� RU D PLQXV
VLJQ�� ��ڀ� <RX FDQ DFFHVV WKUHH RI WKHP ZLWK GLࢹHUHQW QXPEHUV RI FRQVHFXWLYH GDVKHV� 7KH
IRXUWK VLJQ LV DFWXDOO\ QRW D GDVK DW DOOًLW LV WKH PDWKHPDWLFDO PLQXV VLJQ�

+\SKHQ� GDXJKWHU�LQ�ODZ� ;�UDWHG??
(Q GDVK� SDJHV ������??
(P GDVK� \HV���RU QR" ??
0LQXV VLJQ� ���� ��� DQG ����

�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�K\SKHQ
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�'DVK���(Q���GDVK
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�'DVK���(P���GDVK
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�3OXV���DQG���PLQXV���VLJQV���0LQXV���VLJQ

��

http://en.wikipedia.org/wiki/hyphen
http://en.wikipedia.org/wiki/Dash%23En%20dash
http://en.wikipedia.org/wiki/Dash%23Em%20dash
http://en.wikipedia.org/wiki/Plus%20and%20minus%20signs%23Minus%20sign


(OOLSVLV �٘�

)LJXUH ��

7KH QDPHV IRU WKHVH GDVKHV DUH� ٍ�َ��� K\SKHQ � ٍ��َ�−� HQ�GDVK � ٍ���َ�ً� HP�GDVK DQG ٍ−َ�−�
PLQXV VLJQ� 7KH\ KDYH GLࢹHUHQW SXUSRVHV�

)LJXUH ��

8VH ?K\S^` PDFUR IURP K\SKHQDW SDFNDJH LQVWHDG RI K\SKHQ LI \RX ZDQW /D7H; WR EUHDN
FRPSRXQG ZRUGV EHWZHHQ OLQHV�

7KH FRPPDQGV ?WH[WHQGDVK DQG ?WH[WHPGDVK DUH DOVR XVHG WR SURGXFH HQ�GDVK �−�� DQG
HP�GDVK �ً�� UHVSHFWLYHO\�

����� (OOLSVLV �ס�

$ VHTXHQFH RI WKUHH GRWV LV NQRZQ DV DQ HOOLSVLV�� � ZKLFK LV FRPPRQO\ XVHG WR LQGLFDWH
RPLWWHG WH[W� 2Q D W\SHZULWHU� D FRPPD RU D SHULRG WDNHV WKH VDPH DPRXQW RI VSDFH DV
DQ\ RWKHU OHWWHU� ,Q ERRN SULQWLQJ� WKHVH FKDUDFWHUV RFFXS\ RQO\ D OLWWOH VSDFH DQG DUH VHW
YHU\ FORVH WR WKH SUHFHGLQJ OHWWHU� 7KHUHIRUH� \RX FDQQRW HQWHU ٍHOOLSVLVَ E\ MXVW W\SLQJ WKUHH
GRWV� DV WKH VSDFLQJ ZRXOG EH ZURQJ� ,QVWHDG� WKHUH LV D VSHFLDO FRPPDQG IRU WKHVH GRWV� ,W
LV FDOOHG ?OGRWV�

1RW OLNH WKLV ��� EXW OLNH WKLV�??
1HZ <RUN� 7RN\R� %XGDSHVW� ?OGRWV

�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�(OOLSVLV

��

http://en.wikipedia.org/wiki/Ellipsis


7H[W )RUPDWWLQJ

)LJXUH ��

$OWHUQDWLYHO\� \RX FDQ XVH WKH ?WH[WHOOLSVLV FRPPDQG ZKLFK DOORZV WKH VSDFLQJ EHWZHHQ
WKH GRWV WR YDU\�

����� 5HDG\�PDGH VWULQJV

7KHUH DUH VRPH YHU\ VLPSOH /D7H; FRPPDQGV IRU W\SHVHWWLQJ VSHFLDO WH[W VWULQJV�

)LJXUH ��

����� 1RWHV DQG 5HIHUHQFHV

7KLV SDJH XVHV PDWHULDO IURP $QG\ 5REHUWVَ *HWWLQJ WR JULSV ZLWK /D7H; ZLWK SHUPLVVLRQ
IURP WKH DXWKRU�

UX�/D7H;�ͬΆΈ΄ΊΈΆͺ΅ͽ ΊͽΉΊ��

�� KWWS���UX�ZLNLERRNV�RUJ�ZLNL�/D7H;��)�'��$��'��%(�'�����'��%&�'��%��'�����'��%��'��
���'��%(�'��%��'��%��'��%'�'��%��'��%�����'�����'��%��'��%$�'�����'�����'��%�

��

http://ru.wikibooks.org/wiki/LaTeX%2F%D0%A4%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20%D1%82%D0%B5%D0%BA%D1%81%D1%82%D0%B0
http://ru.wikibooks.org/wiki/LaTeX%2F%D0%A4%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20%D1%82%D0%B5%D0%BA%D1%81%D1%82%D0%B0


�� 3DUDJUDSK )RUPDWWLQJ

$OWHULQJ WKH SDUDJUDSK IRUPDWWLQJ LV UDUHO\ QHFHVVDU\ LQ DFDGHPLF ZULWLQJ� ,W LV SULPDULO\
XVHG IRU IRUPDWWLQJ WH[W LQ RDWVࢻ RU IRU PRUH H[RWLF GRFXPHQWV�

���� 3DUDJUDSK DOLJQPHQW

3DUDJUDSKV LQ /D7H; DUH XVXDOO\ IXOO\ MXVWLࢺHG� L�H� XVKࢻ ZLWK ERWK WKH OHIW DQG ULJKW
PDUJLQV� )RU ZKDWHYHU UHDVRQ� VKRXOG \RX ZLVK WR DOWHU WKH MXVWLࢺFDWLRQ RI D SDUDJUDSK�
WKHUH DUH WKUHH HQYLURQPHQWV DW KDQG� DQG DOVR /D7H; FRPPDQG HTXLYDOHQWV�

$OLJQPHQW (QYLURQPHQW &RPPDQG
/HIW MXVWLࢺHG IOXVKOHIW ?UDJJHGULJKW
5LJKW MXVWLࢺHG IOXVKULJKW ?UDJJHGOHIW
&HQWHU FHQWHU ?FHQWHULQJ

$OO WH[W EHWZHHQ WKH ?EHJLQ DQG ?HQG RI WKH VSHFLࢺHG HQYLURQPHQW ZLOO EH MXVWLࢺHG DS�
SURSULDWHO\� 7KH FRPPDQGV OLVWHG DUH IRU XVH ZLWKLQ RWKHU HQYLURQPHQWV� )RU H[DPSOH� S
�SDUDJUDSK� FROXPQV LQ WDEXODU�

! :DUQLQJ
7KHUH LV QR ZD\ �LQ VWDQGDUG /D7H;� WR VHW IXOO MXVWLࢺFDWLRQ H[SOLFLWO\� ,W PHDQV WKDW
LI \RX GR QRW HQFORVH WKH SUHYLRXV � FRPPDQGV LQWR D JURXS� WKH UHVW RI WKH GRFXPHQW
ZLOO EH DࢹHFWHG� 6R WKH ULJKW ZD\ RI GRLQJ WKLV ZLWK FRPPDQGV LV

^?UDJJHGOHIW^`6RPH WH[W IOXVKHG ULJKW�`

+RZHYHU� LI \RX UHDOO\ QHHG WR GLVDEOH RQH RI WKH DERYH FRPPDQGV ORFDOO\ �IRU H[DPSOH
EHFDXVH \RX KDYH WR XVH VRPH EURNHQ SDFNDJH�� \RX FDQ XVH WKH FRPPDQG ?MXVWLI\LQJ
IURP SDFNDJH UDJJHG�H�

���� 3DUDJUDSK LQGHQW DQG EUHDN

%\ GHIDXOW� WKH UVWࢺ SDUDJUDSK DIWHU D KHDGLQJ IROORZV WKH VWDQGDUG $QJOR�$PHULFDQ SXE�
OLVKHUVَ SUDFWLFH RI QR LQGHQWDWLRQ� 7KH VL]H RI VXEVHTXHQW SDUDJUDSK LQGHQWV LV GHWHUPLQHG
E\ D SDUDPHWHU FDOOHG ?SDULQGHQW� 7KH GHIDXOW OHQJWK WKDW WKLV FRQVWDQW KROGV LV VHW E\
WKH GRFXPHQW FODVV WKDW \RX XVH� ,W LV SRVVLEOH WR RYHUULGH LW E\ XVLQJ WKH ?VHWOHQJWK
FRPPDQG� 7KLV ZLOO VHW SDUDJUDSK LQGHQWV WR �FP�

��



3DUDJUDSK )RUPDWWLQJ

?VHWOHQJWK^?SDULQGHQW`^�FP` � 'HIDXOW LV ��SW�

:KLWHVSDFH LQ /D7H; FDQ DOVR EH PDGH H[LEOHࢻ �ZKDW /DPSRUW FDOOV ْUXEEHUْ OHQJWKV��
7KLV PHDQV WKDW YDOXHV VXFK DV H[WUD YHUWLFDO VSDFH LQVHUWHG EHIRUH D SDUDJUDSK ?SDUVNLS
FDQ KDYH D GHIDXOW GLPHQVLRQ SOXV DQ DPRXQW RI H[SDQVLRQ PLQXV DQ DPRXQW RI FRQWUDFWLRQ�
7KLV LV XVHIXO RQ SDJHV LQ FRPSOH[ GRFXPHQWV ZKHUH QRW HYHU\ SDJH PD\ EH DQ H[DFW QXPEHU
RI HG�KHLJKW]ࢺ OLQHV ORQJ� VR VRPH JLYH�DQG�WDNH LQ YHUWLFDO VSDFH LV XVHIXO� <RX VSHFLI\ WKLV
LQ D ?VHWOHQJWK FRPPDQG OLNH WKLV�

?VHWOHQJWK^?SDUVNLS`^�FP SOXV�PP PLQXV�PP`

,I \RX ZDQW WR LQGHQW D SDUDJUDSK WKDW LV QRW LQGHQWHG� \RX FDQ XVH

?LQGHQW

DW WKH EHJLQQLQJ RI WKH SDUDJUDSK� 2EYLRXVO\� WKLV ZLOO RQO\ KDYH DQ HࢹHFW ZKHQ ?SDULQGHQW
LV QRW VHW WR ]HUR� ,I \RX ZDQW WR LQGHQW WKH EHJLQQLQJ RI HYHU\ VHFWLRQ� \RX FDQ XVH WKH
LQGHQWILUVW SDFNDJH� RQFH ORDGHG� WKH EHJLQQLQJ RI DQ\ FKDSWHU�VHFWLRQ LV LQGHQWHG E\ WKH
XVXDO SDUDJUDSK LQGHQWDWLRQ�
7R FUHDWH D QRQ�LQGHQWHG SDUDJUDSK� \RX FDQ XVH

?QRLQGHQW

DV WKH UVWࢺ FRPPDQG RI WKH SDUDJUDSK� 7KLV PLJKW FRPH LQ KDQG\ ZKHQ \RX VWDUW D
GRFXPHQW ZLWK ERG\ WH[W DQG QRW ZLWK D VHFWLRQLQJ FRPPDQG�

%H FDUHIXO� KRZHYHU� LI \RX GHFLGH WR VHW WKH LQGHQW WR ]HUR� WKHQ LW PHDQV \RX ZLOO QHHG
D YHUWLFDO VSDFH EHWZHHQ SDUDJUDSKV LQ RUGHU WR PDNH WKHP FOHDU� 7KH VSDFH EHWZHHQ
SDUDJUDSKV LV KHOG LQ ?SDUVNLS� ZKLFK FRXOG EH DOWHUHG LQ D VLPLODU IDVKLRQ DV DERYH�
+RZHYHU� WKLV SDUDPHWHU LV XVHG HOVHZKHUH WRR� VXFK DV LQ OLVWV� ZKLFK PHDQV \RX UXQ WKH
ULVN RI PDNLQJ YDULRXV SDUWV RI \RXU GRFXPHQW ORRN YHU\ XQWLG\ E\ FKDQJLQJ WKLV VHWWLQJ�
,I \RX ZDQW WR XVH WKH VW\OH RI KDYLQJ QR LQGHQWDWLRQ ZLWK D VSDFH EHWZHHQ SDUDJUDSKV� XVH
WKH SDUVNLS SDFNDJH� ZKLFK GRHV WKLV IRU \RX� ZKLOH PDNLQJ DGMXVWPHQWV WR WKH VSDFLQJ RI
OLVWV DQG RWKHU VWUXFWXUHV ZKLFK XVH SDUDJUDSK VSDFLQJ� VR WKH\ GRQَW JHW WRR IDU DSDUW� ,I
\RX ZDQW ERWK LQGHQW DQG EUHDN� XVH

?XVHSDFNDJH^SDUVNLS`
?VHWOHQJWK^?SDULQGHQW`^��SW`

7R LQGHQW VXEVHTXHQW OLQHV RI D SDUDJUDSK� XVH WKH 7H; FRPPDQG ?KDQJLQGHQW� �:KLOH WKH
GHIDXOW EHKDYLRXU LV WR DSSO\ WKH KDQJLQJ LQGHQW DIWHU WKH UVWࢺ OLQH� WKLV PD\ EH FKDQJHG
ZLWK WKH ?KDQJDIWHU FRPPDQG�� $Q H[DPSOH IROORZV�

?KDQJLQGHQW ���FP 7KLV SDUDJUDSK KDV DQ H[WUD LQGHQWDWLRQ DW WKH OHIW�

7KH 7H; FRPPDQGV ?OHIWVNLS DQG ?ULJKWVNLS DGG DGGLWLRQDO VSDFH WR WKH OHIW DQG ULJKW
VLGHV RI HDFK OLQH� DOORZLQJ WKH IRUPDWWLQJ IRU VXEVHTXHQW SDUDJUDSKV WR GLࢹHU IURP WKH
RYHUDOO GRFXPHQW PDUJLQV� 7KLV VSDFH LV LQ DGGLWLRQ WR WKH LQGHQWDWLRQ DGGHG E\ ?SDULQGHQW
DQG ?KDQJLQGHQW�

7R FKDQJH WKH LQGHQWDWLRQ RI WKH ODVW OLQH LQ D SDUDJUDSK� XVH WKH 7H; FRPPDQG ?SDUILOO�
VNLS�

��



?SDUDJUDSK OLQH EUHDN

���� ?SDUDJUDSK OLQH EUHDN

'HIDXOW VW\OH IRU ?SDUDJUDSK PD\ VHHP RGG LQ WKH UVWࢺ SODFH� DV LW ZULWHV WKH IROORZLQJ WH[W
QH[W WR WKH WLWOH� ,I \RX GR QRW OLNH LW� XVH D FODVV RWKHU WKDQ WKH WUDGLWLRQDO DUWLFOH�ERRN�
RU XVH &RQ7H;W RU 3ODLQ7H;� +DFNLQJ RI WKH FODVV LQ XVH LV UHDOO\ QRW WKH ZD\ /D7H; LV
LQWHQGHG WR EH XVHG� DQG \RX PD\ HQFRXQWHU D ORW RI IUXVWUDWLQJ LVVXHV�

$Q\ZD\� OHWَV DQDO\VH WKH SUREOHP� ,I \RX DGG D PDQXDO OLQH EUHDN ZLWK ??� /D7H; ZLOO
FRPSODLQ WKDW

7KHUH
V QR OLQH KHUH WR HQG�

6LPSO\ DGGLQJ DQ HPSW\ VSDFH ZLOO GR LW�

?SDUDJUDSK^7LWOH` ?KVSDFH^�SW` ??
7H[W���

$OWHUQDWLYHO\ \RX FDQ XVH WKH VKRUWHU� \HW QRW FRPSOHWHO\ HTXLYDOHQW V\QWD[�

?SDUDJUDSK^7LWOH` a??
7H[W���

���� /LQH VSDFLQJ

7R FKDQJH OLQH VSDFLQJ LQ WKH ZKROH GRFXPHQW XVH WKH FRPPDQG ?OLQHVSUHDG FRYHUHG LQ
7H[W )RUPDWWLQJ��

$OWHUQDWLYHO\� \RX FDQ XVH WKH ?XVHSDFNDJH^VHWVSDFH` SDFNDJH� ZKLFK LV DOVR FRYHUHG LQ
7H[W )RUPDWWLQJ�� 7KLV SDFNDJH SURYLGHV WKH FRPPDQGV ?GRXEOHVSDFLQJ� ?RQHKDOIVSDF�
LQJ� ?VLQJOHVSDFLQJ DQG ?VHWVWUHWFK^EDVHOLQHVWUHWFK`� ZKLFK ZLOO VSHFLI\ WKH OLQH
VSDFLQJ IRU DOO VHFWLRQV DQG SDUDJUDSKV XQWLO DQRWKHU FRPPDQG LV XVHG� )XUWKHUPRUH� WKH
SDFNDJH SURYLGHV WKH IROORZLQJ HQYLURQPHQWV LQ RUGHU WR FKDQJH OLQH VSDFLQJ ZLWKLQ WKH
GRFXPHQW EXW QRW GRFXPHQW�ZLGH�

ٗ GRXEOHVSDFH� OLQHV DUH GRXEOH VSDFHG�
ٗ RQHKDOIVSDFH� OLQH VSDFLQJ VHW WR RQH�DQG�KDOI VSDFLQJ�
ٗ VLQJOHVSDFH� QRUPDO OLQH VSDFLQJ�
ٗ VSDFLQJ� FXVWRPL]DEOH OLQH VSDFLQJ� H�J� ?EHJLQ^VSDFLQJ`^?EDVHOLQHVWUHWFK` ���
?HQG^VSDFLQJ`�

6HH WKH VHFWLRQ RQ FXVWRPL]LQJ OLVWV� IRU LQIRUPDWLRQ RQ KRZ WR FKDQJH WKH OLQH VSDFLQJ LQ
OLVWV�

� &KDSWHU ����� RQ SDJH ��
� &KDSWHU ����� RQ SDJH ��
� &KDSWHU ���� RQ SDJH ���

��



3DUDJUDSK )RUPDWWLQJ

���� 0DQXDO EUHDNV

/D7H; WDNHV FDUH RI IRUPDWWLQJ� EUHDNV LQFOXGHG� <RX VKRXOG DYRLG PDQXDO EUHDNLQJ DV
PXFK DV SRVVLEOH� IRU LW FRXOG OHDG WR YHU\ EDG IRUPDWWLQJ�

&RQWUROOLQJ WKH EUHDNV VKRXOG EH UHVHUYHG WR PDFUR DQG SDFNDJH ZULWHUV� +HUH IROORZV D
TXLFN UHIHUHQFH�

?QHZOLQH %UHDNV WKH OLQH DW WKH SRLQW RI WKH FRPPDQG�
?? %UHDNV WKH OLQH DW WKH SRLQW RI WKH FRPPDQG� LW LV XVXDOO\

D VKRUWHU YHUVLRQ RI WKH SUHYLRXV FRPPDQG� EXW /D7H;
VRPHWLPHV UHGHࢺQHV LW IRU VHYHUDO HQYLURQPHQWV� 7KLV FRP�
PDQG DOVR IHDWXUHV WKH YHUWLFDO VSDFH DV RSWLRQDO SDUDPH�
WHU�

?? %UHDNV WKH OLQH DW WKH SRLQW RI WKH FRPPDQG DQG DGGL�
WLRQDOO\ SURKLELWV D SDJH EUHDN DIWHU WKH IRUFHG OLQH EUHDN�
7KLV FRPPDQG DOVR IHDWXUHV WKH YHUWLFDO VSDFH DV RSWLRQDO
SDUDPHWHU�

?OLQHEUHDN>QXPEHU@ %UHDNV WKH OLQH DW WKH SRLQW RI WKH FRPPDQG� 7KH QXPEHU
\RX SURYLGH DV DQ DUJXPHQW UHSUHVHQWV WKH SULRULW\ RI WKH
FRPPDQG LQ D UDQJH IURP � �LW ZLOO EH HDVLO\ LJQRUHG� WR
� �GR LW DQ\ZD\�� /D7H; ZLOO WU\ WR SURGXFH WKH EHVW OLQH
EUHDNV SRVVLEOH� ,I LW FDQQRW� LW ZLOO GHFLGH ZKHWKHU LQFOXG�
LQJ WKH OLQHEUHDN RU QRW DFFRUGLQJ WR WKH SULRULW\ \RX KDYH
SURYLGHG�

?EUHDN �7H;� %UHDNV WKH OLQH ZLWKRXW OOLQJࢺ WKH FXUUHQW OLQH� 7KLV
ZLOO UHVXOW LQ DQ XQGHUIXO EDGQHVV LI \RX GR QRW OOࢺ WKH
OLQH \RXUVHOI� L�H� ���?KILOO?EUHDN ���� $FWXDOO\
?KILOO?EUHDN SURGXFHV WKH VDPH DV ?QHZOLQH DQG ??�

?SDU �7H;� 6WDUWV D QHZ SDUDJUDSK� ,W LV D KRUL]RQWDO PRGH FRP�
PDQG� VR \RX FDQ RQO\ XVH LW LQ D SDUDJUDSK�

7KH SDJH EUHDNV DUH FRYHUHG LQ 3DJH /D\RXW�� 0RUH GHWDLOV RQ PDQXDO VSDFHV EHWZHHQ
SDUDJUDSKV �VXFK DV ?ELJVNLS� FDQ EH IRXQG LQ /HQJWKV��

���� 6SHFLDO SDUDJUDSKV

������ 9HUEDWLP WH[W

7KHUH DUH VHYHUDO ZD\V WR LQWURGXFH WH[W WKDW ZRQَW EH LQWHUSUHWHG E\ WKH FRPSLOHU� ,I \RX
XVH WKH YHUEDWLP HQYLURQPHQW� HYHU\WKLQJ LQSXW EHWZHHQ WKH EHJLQ DQG HQG FRPPDQGV DUH
SURFHVVHG DV LI E\ D W\SHZULWHU� $OO VSDFHV DQG QHZ OLQHV DUH UHSURGXFHG DV JLYHQ� DQG WKH
WH[W LV GLVSOD\HG LQ DQ DSSURSULDWH HG�ZLGWK]ࢺ IRQW� $Q\ /D7H; FRPPDQG ZLOO EH LJQRUHG

� &KDSWHU ����� RQ SDJH ���
� &KDSWHU �� RQ SDJH ���

��



6SHFLDO SDUDJUDSKV

DQG KDQGOHG DV SODLQ WH[W� 7KLV LV LGHDO IRU W\SHVHWWLQJ SURJUDP VRXUFH FRGH� +HUH LV DQ
H[DPSOH�

?EHJLQ^YHUEDWLP`
7KH YHUEDWLP HQYLURQPHQW

VLPSO\ UHSURGXFHV HYHU\
FKDUDFWHU \RX LQSXW�
LQFOXGLQJ DOO V S D F H V�
?HQG^YHUEDWLP`

)LJXUH ��

1RWH� RQFH LQ WKH YHUEDWLP HQYLURQPHQW� WKH RQO\ FRPPDQG WKDW ZLOO EH UHFRJQL]HG LV
?HQG^YHUEDWLP`� $Q\ RWKHUV ZLOO EH RXWSXW� 7KH IRQW VL]H LQ WKH YHUEDWLP HQYLURQPHQW
FDQ EH DGMXVWHG E\ SODFLQJ D IRQW VL]H FRPPDQG� EHIRUH ?EHJLQ^YHUEDWLP`� ,I WKLV LV D
SUREOHP� \RX FDQ XVH WKH DOOWW SDFNDJH LQVWHDG� SURYLGLQJ DQ HQYLURQPHQW ZLWK WKH VDPH
QDPH�

?EHJLQ^DOOWW`
9HUEDWLP H[WHQGHG ZLWK WKH DELOLW\
WR XVH QRUPDO FRPPDQGV� 7KHUHIRUH� LW
LV SRVVLEOH WR ?HPSK^HPSKDVL]H` ZRUGV LQ
WKLV HQYLURQPHQW� IRU H[DPSOH�
?HQG^DOOWW`

)LJXUH ��

� &KDSWHU ����� RQ SDJH ��

��



3DUDJUDSK )RUPDWWLQJ

5HPHPEHU WR DGG ?XVHSDFNDJH^DOOWW` WR \RXU SUHDPEOH WR XVH LW WKRXJK� :LWKLQ WKH
DOOWW HQYLURQPHQW� \RX FDQ XVH WKH FRPPDQG ?QRUPDOIRQW WR JHW EDFN WKH QRUPDO IRQW�
7R ZULWH HTXDWLRQV ZLWKLQ WKH DOOWW HQYLURPHQW� \RX FDQ XVH ?� DQG ?� WR HQFORVH WKHP�
LQVWHDG RI WKH XVXDO ��

:KHQ XVLQJ ?WH[WEI^` LQVLGH WKH DOOWW HQYLURPHQW� QRWH WKDW WKH VWDQGDUG IRQW KDV QR
EROG 77 IRQW� 7[WIRQWV KDV EROG IRQWV� MXVW DGG ?UHQHZFRPPDQG^?WWGHIDXOW`^W[WW` DIWHU
?XVHSDFNDJH^DOOWW`�

,I \RX MXVW ZDQW WR LQWURGXFH D VKRUW YHUEDWLP SKUDVH� \RX GRQَW QHHG WR XVH WKH ZKROH
HQYLURQPHQW� EXW \RX KDYH WKH ?YHUE FRPPDQG�

?YHUE�P\ WH[W�

7KH UVWࢺ FKDUDFWHU IROORZLQJ ?YHUE LV WKH GHOLPLWHU� KHUH ZH KDYH XVHG ْ�ْ� EXW \RX FDQ XVH
DQ\ FKDUDFWHU \RX OLNH H[FHSW � ?YHUE ZLOO SULQW YHUEDWLP DOO WKH WH[W DIWHU LW XQWLO LW QGVࢺ
WKH QH[W GHOLPLWHU� )RU H[DPSOH� WKH FRGH�

?YHUE�?WH[WEI^+L PDWH�`�

ZLOO SULQW ?WH[WEI^+L PDWH�`� LJQRULQJ WKH HࢹHFW ?WH[WEI VKRXOG KDYH RQ WH[W�

)RU PRUH FRQWURO RYHU IRUPDWWLQJ� KRZHYHU� \RX FDQ WU\ WKH IDQF\YUE SDFNDJH� ZKLFK SUR�
YLGHV D 9HUEDWLP HQYLURQPHQW �QRWH WKH FDSLWDO OHWWHU� ZKLFK OHWV \RX GUDZ D UXOH URXQG WKH
YHUEDWLP WH[W� FKDQJH WKH IRQW VL]H� DQG HYHQ KDYH W\SRJUDSKLF HࢹHFWV LQVLGH WKH 9HUEDWLP
HQYLURQPHQW� ,W FDQ DOVR EH XVHG LQ FRQMXQFWLRQ ZLWK WKH IDQF\ER[ SDFNDJH DQG LW FDQ DGG
UHIHUHQFH OLQH QXPEHUV �XVHIXO IRU FKXQNV RI GDWD RU SURJUDPPLQJ�� DQG LW FDQ HYHQ LQFOXGH
HQWLUH H[WHUQDO �OHVࢺ

7R XVH YHUEDWLP LQ EHDPHU� WKH IUDPH QHHGV WR EH PDNH IUDJLOH� ?EHJLQ^IUDPH`>IUDJLOH@ �

7\SHVHWWLQJ 85/V

2QH RI HLWKHU WKH K\SHUUHI RU XUO SDFNDJHV SURYLGHV WKH ?XUO FRPPDQG� ZKLFK SURSHUO\
W\SHVHWV 85/V� IRU H[DPSOH�

*R WR ?XUO^KWWS���ZZZ�XQL�HGX�aP\QDPH�EHVW�ZHEVLWH�HYHU�KWPO` IRU P\ ZHEVLWH�

ZLOO VKRZ WKLV 85/ H[DFWO\ DV W\SHG �VLPLODU WR WKH ?YHUE FRPPDQG�� EXW WKH ?XUO FRPPDQG
DOVR SHUIRUPV D K\SKHQOHVV EUHDN DW SXQFWXDWLRQ FKDUDFWHUV �RQO\ LQ 3')/D7H;� QRW LQ SODLQ
/D7H;� GYLSV�� ,W ZDV GHVLJQHG IRU :HE 85/V� VR LW XQGHUVWDQGV WKHLU V\QWD[ DQG ZLOO
QHYHU EUHDN PLGZD\ WKURXJK DQ XQSXQFWXDWHG ZRUG� RQO\ DW VODVKHV DQG IXOO VWRSV� %HDU LQ
PLQG� KRZHYHU� WKDW VSDFHV DUH IRUELGGHQ LQ 85/V� VR XVLQJ VSDFHV LQ ?XUO DUJXPHQWV ZLOO
IDLO� DV ZLOO XVLQJ RWKHU QRQ�85/�YDOLG FKDUDFWHUV�

:KHQ XVLQJ WKLV FRPPDQG WKURXJK WKH K\SHUUHI SDFNDJH� WKH 85/ LV ْFOLFNDEOHْ LQ WKH
3') GRFXPHQW� ZKHUHDV LW LV QRW OLQNHG WR WKH ZHE ZKHQ XVLQJ RQO\ WKH XUO SDFNDJH�
$OVR ZKHQ XVLQJ WKH K\SHUUHI SDFNDJH� WR UHPRYH WKH ERUGHU SODFHG DURXQG D 85/� LQVHUW
SGIERUGHU  ^� � � �` LQVLGH WKH ?K\SHUVHWXS^`� �$OWHUQDWHO\ SGIERUGHU  ^� � �`
PLJKW ZRUN LI WKH IRXU ]HURHV GR QRW��

��



6SHFLDO SDUDJUDSKV

<RX FDQ SXW WKH IROORZLQJ FRGH LQWR \RXU SUHDPEOH WR FKDQJH WKH VW\OH� KRZ 85/V DUH
GLVSOD\HG WR WKH QRUPDO IRQW�

?XUOVW\OH^VDPH`

6HH DOVR +\SHUOLQNV�

/LVWLQJ HQYLURQPHQW

7KLV LV DOVR DQ H[WHQVLRQ RI WKH YHUEDWLP HQYLURQPHQW SURYLGHG E\ WKH PRUHYHUE SDFNDJH�
7KH H[WUD IXQFWLRQDOLW\ LW SURYLGHV LV WKDW LW FDQ DGG OLQH QXPEHUV DORQJ VLGH WKH WH[W� 7KH
FRPPDQG� ?EHJLQ^OLVWLQJ`>VWHS@^ILUVW OLQH`� 7KH PDQGDWRU\ UVW OLQH DUJXPHQW LV
IRU VSHFLI\LQJ ZKLFK OLQH WKH QXPEHULQJ VKDOO FRPPHQFH� 7KH RSWLRQDO VWHS LV WKH VWHS
EHWZHHQ QXPEHUHG OLQHV �WKH GHIDXOW LV �� ZKLFK PHDQV HYHU\ OLQH ZLOO EH QXPEHUHG��

7R XVH WKLV HQYLURQPHQW� UHPHPEHU WR DGG ?XVHSDFNDJH^PRUHYHUE` WR WKH GRFXPHQW
SUHDPEOH�

������ 0XOWLOLQH FRPPHQWV

$V ZH KDYH VHHQ� WKH RQO\ ZD\ /D7H; DOORZV \RX WR DGG FRPPHQWV LV E\ XVLQJ WKH VSHFLDO
FKDUDFWHU �� WKDW ZLOO FRPPHQW RXW DOO WKH UHVW RI WKH OLQH DIWHU LWVHOI� 7KLV DSSURDFK LV UHDOO\
WLPH�FRQVXPLQJ LI \RX ZDQW WR LQVHUW ORQJ FRPPHQWV RU MXVW FRPPHQW RXW D SDUW RI \RXU
GRFXPHQW WKDW \RX ZDQW WR LPSURYH ODWHU� XQOHVV \RXَUH XVLQJ DQ HGLWRU� WKDW DXWRPDWHV
WKLV SURFHVV� $OWHUQDWLYHO\� \RX FDQ XVH WKH YHUEDWLP SDFNDJH� WR EH ORDGHG LQ WKH SUHDPEOH
DV XVXDO�

?XVHSDFNDJH^YHUEDWLP`

�\RX FDQ DOVR XVH WKH FRPPHQW SDFNDJH LQVWHDG� \RX FDQ XVH DQ HQYLURQPHQW FDOOHG FRPPHQW
WKDW ZLOO FRPPHQW RXW HYHU\WKLQJ ZLWKLQ LWVHOI� +HUH LV DQ H[DPSOH�

7KLV LV DQRWKHU
?EHJLQ^FRPPHQW`
UDWKHU VWXSLG�
EXW KHOSIXO
?HQG^FRPPHQW`
H[DPSOH IRU HPEHGGLQJ
FRPPHQWV LQ \RXU GRFXPHQW�

7KLV LV DQRWKHU H[DPSOH IRU HPEHGGLQJ FRPPHQWV LQ \RXU GRFXPHQW�

1RWH WKDW WKLV ZRQَW ZRUN LQVLGH FRPSOH[ HQYLURQPHQWV� OLNH PDWK IRU H[DPSOH� <RX PD\
EH ZRQGHULQJ� ZK\ VKRXOG , ORDG D SDFNDJH FDOOHG YHUEDWLP WR KDYH WKH SRVVLELOLW\ WR DGG
FRPPHQWV" 7KH DQVZHU LV VWUDLJKWIRUZDUG� FRPPHQWHG WH[W LV LQWHUSUHWHG E\ WKH FRPSLOHU

� &KDSWHU ���� RQ SDJH ���
� &KDSWHU ��� RQ SDJH �

��



3DUDJUDSK )RUPDWWLQJ

MXVW OLNH YHUEDWLP WH[W� WKH RQO\ GLࢹHUHQFH LV WKDW YHUEDWLP WH[W LV LQWURGXFHG ZLWKLQ WKH
GRFXPHQW� ZKLOH WKH FRPPHQW LV MXVW GURSSHG�
$OWHUQDWLYHO\� \RX FDQ GHࢺQH D ?FRPPHQW^` FRPPDQG� E\ DGGLQJ WKH IROORZLQJ WR WKH GRF�
XPHQWَV SUHDPEOH�

?QHZFRPPDQG^?FRPPHQW`>�@^`

7KHQ� WR FRPPHQW RXW WH[W� VLPSO\ GR VRPHWKLQJ OLNH WKLV�

?FRPPHQW^7KLV LV D ORQJ FRPPHQW DQG FDQ H[WHQG RYHU PXOWLSOH OLQHV� HWF�` %XW LW
ZRQ
W VKRZ�

%XW LW ZRQَW VKRZ�

7KLV DSSURDFK FDQ� KRZHYHU� SURGXFH XQZDQWHG VSDFHV LQ WKH GRFXPHQW� VR LW PD\ ZRUN
EHWWHU WR XVH

?QHZFRPPDQG^?FRPPHQW`>�@^��`

7KHQ LI \RX VXSSO\ RQO\ RQH DUJXPHQW WR ?FRPPHQW^`� WKLV KDV WKH GHVLUHG HࢹHFW ZLWKRXW
SURGXFLQJ H[WUD VSDFHV�

$QRWKHU GUDZEDFN LV WKDW FRQWHQW LV VWLOO SDUVHG DQG SRVVLEO\ H[SDQGHG� VR \RX FDQQRW SXW
DQ\WKLQJ \RX ZDQW LQ LW �VXFK DV /D7H; FRPPDQGV��

������ 6NLSSLQJ SDUWV RI WKH VRXUFH

$ PRUH UREXVW ZD\ RI PDNLQJ WKH 7H; HQJLQH VNLS VRPH SDUW RI WKH VRXUFH LV WR XVH WKH
7H; ?LIIDOVH�FRQGLWLRQDO� 7KH W\SLFDO XVH LV

7KLV ZH ZDQW WR NHHS

?LIIDOVH � ����� 67$57 7+( &87 ���������

%XW WKLV SDUW
��?LQWB^�?LQIW\`A?LQIW\?PDWKUP^G`[?�[A^��`��
ZH ZDQW WR VNLS

?IL � ���������� (1' 7+( &87 �����������

+HUH LW EHJLQV DJDLQ

7KLV ZH ZDQW WR NHHS
+HUH LW EHJLQV DJDLQ

7KH ?LIIDOVH�FRQGLWLRQDO LV DOZD\V IDOVH�

��



1RWHV DQG 5HIHUHQFHV

������ 4XRWLQJ WH[W

/D7H; SURYLGHV VHYHUDO HQYLURQPHQWV IRU TXRWLQJ WH[W� WKH\ KDYH VPDOO GLࢹHUHQFHV DQG WKH\
DUH DLPHG IRU GLࢹHUHQW W\SHV RI TXRWDWLRQV� $OO RI WKHP DUH LQGHQWHG RQ HLWKHU PDUJLQ�
DQG \RX ZLOO QHHG WR DGG \RXU RZQ TXRWDWLRQ PDUNV LI \RX ZDQW WKHP� 7KH SURYLGHG
HQYLURQPHQWV DUH�

TXRWH
IRU D VKRUW TXRWDWLRQ� RU D VHULHV RI VPDOO TXRWHV� VHSDUDWHG E\ EODQN OLQHV�

TXRWDWLRQ
IRU XVH ZLWK ORQJHU TXRWDWLRQV� RI PRUH WKDQ RQH SDUDJUDSK� EHFDXVH LW LQGHQWV WKH UVWࢺ
OLQH RI HDFK SDUDJUDSK�

YHUVH
LV IRU TXRWDWLRQV ZKHUH OLQH EUHDNV DUH LPSRUWDQW� VXFK DV SRHWU\� 2QFH LQ� QHZ VWDQ]DV DUH
FUHDWHG ZLWK D EODQN OLQH� DQG QHZ OLQHV ZLWKLQ D VWDQ]D DUH LQGLFDWHG XVLQJ WKH QHZOLQH
FRPPDQG�

??

� ,I D OLQH WDNHV XS PRUH WKDQ RQH OLQH RQ WKH SDJH� WKHQ DOO VXEVHTXHQW OLQHV DUH LQGHQWHG
XQWLO H[SOLFLWO\ VHSDUDWHG ZLWK

??

�

������ $EVWUDFWV

,Q VFLHQWLࢺF SXEOLFDWLRQV LW LV FXVWRPDU\ WR VWDUW ZLWK DQ DEVWUDFW ZKLFK JLYHV WKH UHDGHU D
TXLFN RYHUYLHZ RI ZKDW WR H[SHFW� 6HH 'RFXPHQW 6WUXFWXUH��

���� 1RWHV DQG 5HIHUHQFHV

7KLV SDJH XVHV PDWHULDO IURP $QG\ 5REHUWVَ *HWWLQJ WR JULSV ZLWK /D7H; ZLWK SHUPLVVLRQ
IURP WKH DXWKRU�

� &KDSWHU ����� RQ SDJH ��

��





�� &RORUV

$GGLQJ FRORUV WR \RXU WH[W LV VXSSRUWHG E\ WKH FRORU � SDFNDJH� 8VLQJ WKLV SDFNDJH�
\RX FDQ VHW WKH IRQW FRORU� WH[W EDFNJURXQG� RU SDJH EDFNJURXQG� <RX FDQ FKRRVH IURP
��� SUHGHࢺQHG FRORUV RU FDQ GHࢺQH \RXU RZQ FRORUV XVLQJ 5*%� +H[� RU &0<. FRGHV�
0DWKHPDWLFDO IRUPXODV FDQ DOVR EH FRORUHG�

���� $GGLQJ WKH FRORU SDFNDJH

7R PDNH XVH RI WKHVH FRORU IHDWXUHV WKH FRORU SDFNDJH PXVW EH LQVHUWHG LQWR WKH SUHDPEOH�

?XVHSDFNDJH^FRORU`

$OWHUQDWLYHO\� RQH FDQ ZULWH�

?XVHSDFNDJH>XVHQDPHV�GYLSVQDPHV�VYJQDPHV�WDEOH@^[FRORU`

7KH ?XVHSDFNDJH LV REYLRXV� EXW WKH LQLWLDOL]DWLRQ RI DGGLWLRQDO FRPPDQGV OLNH XVHQDPHV
DOORZV \RX WR XVH QDPHV RI WKH GHIDXOW FRORUV� WKH VDPH �� EDVH FRORUV DV XVHG LQ +70/�
7KH GYLSVQDPHV DOORZV \RX DFFHVV WR PRUH FRORUV� DQRWKHU ��� DQG VYJQDPHV DOORZV DFFHVV
WR DERXW ��� FRORUV� 7KH LQLWLDOL]DWLRQ RI ْWDEOHْ DOORZV FRORUV WR EH DGGHG WR WDEOHV E\
SODFLQJ WKH FRORU FRPPDQG MXVW EHIRUH WKH WDEOH� 7KH SDFNDJH ORDGHG KHUH LV WKH [FRORU �

SDFNDJH�

,I \RX QHHG PRUH FRORUV� WKHQ \RX PD\ DOVR ZDQW WR ORRN DW DGGLQJ WKH [��QDPHV WR WKH
LQLWLDOL]DWLRQ VHFWLRQ DV ZHOO� WKLV RࢹHUV PRUH WKDQ ��� FRORUV� EXW \RX QHHG WR PDNH VXUH
\RXU [FRORU SDFNDJH LV WKH PRVW UHFHQW \RX FDQ GRZQORDG�

���� (QWHULQJ FRORUHG WH[W

7KH VLPSOHVW ZD\ WR W\SH FRORUHG WH[W LV E\�

?WH[WFRORU^GHFODUHG�FRORU`^WH[W`

ZKHUH GHFODUHG�FRORU LV D FRORU WKDW ZDV GHࢺQHG EHIRUH E\ ?GHILQHFRORU�

$QRWKHU SRVVLEOH ZD\ E\

^?FRORU^GHFODUHG�FRORU` VRPH WH[W`

� KWWS���ZZZ�FWDQ�RUJ�SNJ�FRORU
� KWWS���ZZZ�FWDQ�RUJ�SNJ�[FRORU

��
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&RORUV

WKDW ZLOO VZLWFK WKH VWDQGDUG WH[W FRORU WR WKH FRORU \RX ZDQW� ,W ZLOO ZRUN XQWLO WKH HQG RI
WKH FXUUHQW 7H; JURXS� )RU H[DPSOH�

?HPSK^VRPH EODFN WH[W� ?FRORU^UHG` IROORZHG E\ D UHG IUDJPHQW`� JRLQJ EODFN
DJDLQ�

)LJXUH ��

7KH GLࢹHUHQFH EHWZHHQ ?WH[WFRORU DQG ?FRORU LV WKH VDPH DV WKDW EHWZHHQ ?WH[WWW DQG
?WWIDPLO\� \RX FDQ XVH WKH RQH \RX SUHIHU� 7KH ?FRORU HQYLURQPHQW DOORZV WKH WH[W WR
UXQ RYHU PXOWLSOH OLQHV DQG RWKHU WH[W HQYLURQPHQWV ZKHUHDV WKH WH[W LQ ?WH[WFRORU PXVW
DOO EH RQH SDUDJUDSK DQG QRW FRQWDLQ RWKHU HQYLURQPHQWV�
<RX FDQ FKDQJH WKH EDFNJURXQG FRORU RI WKH ZKROH SDJH E\�

?SDJHFRORU^GHFODUHG�FRORU`

���� (QWHULQJ FRORUHG EDFNJURXQG IRU WKH WH[W

?FRORUER[^GHFODUHG�FRORU`^WH[W`

,I WKH EDFNJURXQG FRORU DQG WKH WH[W FRORU LV FKDQJHG� WKHQ�

?FRORUER[^GHFODUHG�FRORU�`^?FRORU^GHFODUHG�FRORU�`WH[W`

7KHUH LV DOVR ?IFRORUER[ WR PDNH IUDPHG EDFNJURXQG FRORU LQ \HW DQRWKHU FRORU�

?IFRORUER[^GHFODUHG�FRORU�IUDPH`^GHFODUHG�FRORU�EDFNJURXQG`^WH[W`

���� 3UHGHࡃQHG FRORUV

7KH SUHGHࢺQHG FRORU QDPHV DUH

ZKLWH� EODFN� UHG� JUHHQ� EOXH� F\DQ� PDJHQWD� \HOORZ�

7KHUH PD\ EH RWKHU SUH�GHࢺQHG FRORUV RQ \RXU V\VWHP� EXW WKHVH VKRXOG EH DYDLODEOH RQ DOO
V\VWHPV�

,I \RX ZRXOG OLNH D FRORU QRW SUH�GHࢺQHG� \RX FDQ XVH RQH RI WKH �� GYLSV FRORUV� RU GHࢺQH
\RXU RZQ� 7KHVH RSWLRQV DUH GLVFXVVHG LQ WKH IROORZLQJ VHFWLRQV

��



3UHGHࢺQHG FRORUV

������ 7KH �� VWDQGDUG FRORUV NQRZQ WR GYLSV

,QYRNH WKH SDFNDJH ZLWK WKH XVHQDPHV DQG GYLSVQDPHV RSWLRQ� ,I \RX DUH XVLQJ WLN] RU
SVWULFNV SDFNDJH \RX PXVW GHFODUH WKH [FRORU SDFNDJH EHIRUH WKDW� RWKHUZLVH LW ZLOO QRW
ZRUN�

?XVHSDFNDJH>XVHQDPHV�GYLSVQDPHV@^[FRORU`

1DPH &RORU 1DPH &RORU
$SULFRW $TXDPDULQH
%LWWHUVZHHW %ODFN
%OXH %OXH*UHHQ
%OXH9LROHW %ULFN5HG
%URZQ %XUQW2UDQJH
&DGHW%OXH &DUQDWLRQ3LQN
&HUXOHDQ &RUQࡄRZHU%OXH
&\DQ 'DQGHOLRQ
'DUN2UFKLG (PHUDOG
)RUHVW*UHHQ )XFKVLD
*ROGHQURG *UD\
*UHHQ *UHHQ<HOORZ
-XQJOH*UHHQ /DYHQGHU
/LPH*UHHQ 0DJHQWD
0DKRJDQ\ 0DURRQ
0HORQ 0LGQLJKW%OXH
0XOEHUU\ 1DY\%OXH
2OLYH*UHHQ 2UDQJH
2UDQJH5HG 2UFKLG
3HDFK 3HULZLQNOH
3LQH*UHHQ 3OXP
3URFHVV%OXH 3XUSOH
5DZ6LHQQD 5HG
5HG2UDQJH 5HG9LROHW
5KRGDPLQH 5R\DO%OXH
5R\DO3XUSOH 5XELQH5HG
6DOPRQ 6HD*UHHQ
6HSLD 6N\%OXH
6SULQJ*UHHQ 7DQ
7HDO%OXH 7KLVWOH
7XUTXRLVH 9LROHW
9LROHW5HG :KLWH
:LOG6WUDZEHUU\ <HOORZ
<HOORZ*UHHQ <HOORZ2UDQJH

��



&RORUV

���� 'HࡃQLQJ QHZ FRORUV

,I WKH SUHGHࢺQHG FRORUV DUH QRW DGHTXDWH� \RX PD\ ZLVK WR GHࢺQH \RXU RZQ�

������ 3ODFH

'HࢺQH WKH FRORUV LQ WKH SUHDPEOH RI \RXU GRFXPHQW� �5HDVRQ� GR VR LQ WKH SUHDPEOH� VR WKDW
\RX FDQ DOUHDG\ UHIHU WR WKHP LQ WKH SUHDPEOH� ZKLFK LV XVHIXO� IRU LQVWDQFH� LQ DQ DUJXPHQW
RI DQRWKHU SDFNDJH WKDW VXSSRUWV FRORUV DV DUJXPHQWV� VXFK DV WKH OLVWLQJV� SDFNDJH��

������ 0HWKRG

<RX QHHG WR LQFOXGH WKH [FRORU SDFNDJH LQ \RXU SUHDPEOH WR GHࢺQH QHZ FRORUV� ,Q WKH
DEVWUDFW� WKH FRORUV DUH GHࢺQHG IROORZLQJ WKLV VFKHPH�

?GHILQHFRORU^QDPH`^PRGHO`^FRORU�VSHF`

ZKHUH�

ٗ QDPH LV WKH QDPH RI WKH FRORU� \RX FDQ FDOO LW DV \RX OLNH
ٗ PRGHO LV WKH ZD\ \RX GHVFULEH WKH FRORU� DQG LV RQH RI JUD\ � UJE � 5*% � +70/ � DQG
FP\N �

ٗ FRORU�VSHF LV WKH GHVFULSWLRQ RI WKH FRORU

������ &RORU 0RGHOV

$PRQJ WKH PRGHOV \RX FDQ XVH WR GHVFULEH WKH FRORU DUH WKH IROORZLQJ �VHYHUDO PRUH DUH
GHVFULEHG LQ WKH [FRORU PDQXDO���

&RORU 0RGHOV
0RGHO 'HVFULSWLRQ &RORU 6SHFLࡃFDWLRQ ([DPSOH
JUD\ 6KDGHV RI JUD\

�����
-XVW RQH QXPEHU EHWZHHQ �
�EODFN� DQG � �ZKLWH�� VR ����
ZLOO EH YHU\ OLJKW JUD\� ����
ZLOO EH GDUN JUD\�

?GHILQHFRORU^OLJKW�
JUD\`^JUD\`^����`

UJE 5HG� *UHHQ� %OXH
�����

7KUHH QXPEHUV JLYHQ LQ
WKH IRUP UHG�JUHHQ�EOXH �
WKH TXDQWLW\ RI HDFK FRORU LV
UHSUHVHQWHG ZLWK D QXPEHU
EHWZHHQ � DQG ��

?GHILQH�
FRORU^RUDQJH`^UJE`^�������`

5*% 5HG� *UHHQ� %OXH
�������

7KUHH QXPEHUV JLYHQ LQ
WKH IRUP UHG�JUHHQ�EOXH �
WKH TXDQWLW\ RI HDFK FRORU LV
UHSUHVHQWHG ZLWK D QXPEHU
EHWZHHQ � DQG ����

?GHILQH�
FRORU^RUDQJH`^5*%`^���������`

+70/ 5HG� *UHHQ� %OXH
����))�

6L[ KH[DGHFLPDO QXPEHUV
JLYHQ LQ WKH IRUP 55**%%
� VLPLODU WR ZKDW LV XVHG LQ
+70/�

?GHILQH�
FRORU^RUDQJH`^+70/`^))�)��`

� &KDSWHU �� RQ SDJH ���
� KWWS���PLUURU�FWDQ�RUJ�PDFURV�ODWH[�FRQWULE�[FRORU�[FRORU�SGI

��
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'HࢺQLQJ QHZ FRORUV

&RORU 0RGHOV
0RGHO 'HVFULSWLRQ &RORU 6SHFLࡃFDWLRQ ([DPSOH
FP\N &\DQ� 0DJHQWD� <HOORZ� %ODFN

�����
)RXU QXPEHUV
JLYHQ LQ WKH IRUP
F\DQ�PDJHQWD�\HOORZ�EODFN
� WKH TXDQWLW\ RI HDFK FRORU
LV UHSUHVHQWHG ZLWK D QXPEHU
EHWZHHQ � DQG ��

?GHILQH�
FRORU^RUDQJH`^FP\N`^���������`

������ ([DPSOHV

7R GHࢺQH D QHZ FRORU� IROORZ WKH IROORZLQJ H[DPSOH� ZKLFK GHࢺQHV RUDQJH IRU \RX� E\ VHWWLQJ
WKH UHG WR WKH PD[LPXP� WKH JUHHQ WR RQH KDOI ������ DQG WKH EOXH WR WKH PLQLPXP�

?GHILQHFRORU^RUDQJH`^UJE`^�������`

7KH IROORZLQJ FRGH VKRXOG JLYH D VLPLODU UHVXOWV WR WKH ODVW FRGH FKXQN�

?GHILQHFRORU^RUDQJH`^5*%`^���������`

,I \RX ORDGHG WKH [FRORU SDFNDJH� \RX FDQ GHࢺQH FRORUV XSRQ SUHYLRXVO\ GHࢺQHG RQHV�

7KH UVWࢺ VSHFLࢺHV �� SHUFHQW EOXH DQG �� SHUFHQW ZKLWH� WKH VHFRQG LV D PL[WXUH RI ��
SHUFHQW EOXH DQG �� SHUFHQW EODFN� DQG WKH ODVW RQH LV D PL[WXUH RI ������� SHUFHQW EOXH�
������������� SHUFHQW EODFN DQG �������� SHUFHQW JUHHQ�

?FRORU^EOXH���`
?FRORU^EOXH����EODFN`
?FRORU^EOXH����EODFN����JUHHQ`

[FRORU DOVR IHDWXUH D KDQG\ FRPPDQG WR GHࢺQH FRORUV IURP FRORU PL[HV�

?FRORUOHW^QRWJUHHQ`^EOXH����\HOORZ`

������ 8VLQJ FRORU VSHFLࡃFDWLRQV GLUHFWO\

1RUPDOO\ RQH ZRXOG SUHGHFODUH DOO WKH FRORUV DV DERYH� EXW VRPHWLPHV LW LV FRQYHQLHQW WR
GLUHFWO\ XVH D FRORU ZLWKRXW QDPLQJ LW �UVWࢺ 7R DFKLHYH WKLV� ?FRORU DQG ?WH[WFRORU KDYH
DQ DOWHUQDWLYH V\QWD[ VSHFLI\LQJ WKH PRGHO LQ VTXDUH EUDFNHWV� DQG WKH FRORU VSHFLࢺFDWLRQ LQ
FXUO\ EUDFHV� )RU H[DPSOH�

^?FRORU>UJE@^�����` 7KLV WH[W ZLOO DSSHDU UHG�FRORUHG`
?WH[WFRORU>UJE@^�����`^7KLV WH[W ZLOO DSSHDU JUHHQ�FRORUHG`

������ &UHDWLQJ � &DSWXULQJ FRORUV

<RX PD\ ZDQW WR XVH FRORUV WKDW DSSHDU RQ DQRWKHU GRFXPHQW� ZHE SDJHV� SLFWXUHV� HWF�
$OWHUQDWLYHO\� \RX PD\ ZDQW WR SOD\ DURXQG ZLWK UJE YDOXHV WR FUHDWH \RXU RZQ FXVWRP
FRORUV�

��



&RORUV

,PDJH SURFHVVLQJ VXLWHV OLNH WKH IUHH *,03� VXLWH IRU /LQX[�:LQGRZV�0DF RࢹHU FRORU SLFNHU
IDFLOLWLHV WR FDSWXUH DQ\ FRORU RQ \RXU VFUHHQ RU V\QWKHVL]H FRORUV GLUHFWO\ IURP WKHLU UHVSHF�
WLYH UJE � KVY � KH[DGHFLPDO YDOXHV�

6PDOOHU� IUHH XWLOLWLHV DOVR H[LVW�

ٗ /LQX[�%6'� 7KH JFRORU�� WRRO �XVXDOO\ DOVR DYDLODEOH LQ UHSRVLWRULHV�
ٗ 0LFURVRIW :LQGRZV� 7KH RSHQ�VRXUFH &RORU 6HOHFWRU� WRRO�
ٗ $SSOH 0DFV� +H[ &RORU 3LFNHU� IRU FUHDWLQJ FXVWRP FRORUV DQG WKH EXLOW�LQ 'LJLWDO&RORU
0HWHU� IRU FDSWXULQJ FRORUV RQ VFUHHQ�

ٗ 2QOLQH XWLOLWLHV� 6HH KHUH IRU D :LNLSHGLD DUWLFOH ZLWK VHYHUDO H[WHUQDO OLQNV��

������ 6SRW FRORUV

6SRW FRORUV DUH FXVWRPDU\ LQ SULQWLQJ� 7KH\ XVXDOO\ UHIHU WR SUH�PL[HG LQNV EDVHG RQ D
VZDWFKERRN �OLNH 3DQWRQH� 7UX0DWFK RU 7R\R�� 7KH SDFNDJH FRORUVSDFH H[WHQGV [FRORU WR
SURYLGH UHDO VSRW FRORUV� 7KH\ DUH GHࢺQHG ZLWK� VD\�

?GHILQHVSRWFRORU^P\JUHHQ`^3$1721( ���� &`^���� �� ���� ���`

���� 6RXUFHV

ٗ 7KH [FRORU PDQXDO��
ٗ 7KH FRORU SDFNDJH GRFXPHQWDWLRQ ��

� KWWS���ZZZ�JLPS�RUJ�GRZQORDGV�
� KWWS���JFRORU��VRXUFHIRUJH�QHW�
� KWWS���FRORUVHOHFWRU�VRXUFHIRUJH�QHW�
� KWWS���ZDIIOHVRIWZDUH�QHW�KH[SLFNHU�
� KWWS���ZZZ�DSSOH�FRP�XN�RV[�DSSV�DOO�KWPO�FRORUPHWHU
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�&RORUBWRRO
�� KWWS���PLUURU�FWDQ�RUJ�PDFURV�ODWH[�FRQWULE�[FRORU�[FRORU�SGI
�� KWWS���PLUURUV�FWDQ�RUJ�PDFURV�ODWH[�UHTXLUHG�JUDSKLFV�JUIJXLGH�SGI

��

http://www.gimp.org/downloads/
http://gcolor2.sourceforge.net/
http://colorselector.sourceforge.net/
http://wafflesoftware.net/hexpicker/
http://www.apple.com/uk/osx/apps/all.html#colormeter
http://en.wikipedia.org/wiki/Color_tool
http://mirror.ctan.org/macros/latex/contrib/xcolor/xcolor.pdf
http://mirrors.ctan.org/macros/latex/required/graphics/grfguide.pdf


�� )RQWV

)RQWV DUH D FRPSOH[ WRSLF� )RU FRPPRQ GRFXPHQWV� RQO\ )RQW IDPLOLHV�� (PSKDVL]LQJ WH[W��
DQG )RQW HQFRGLQJ� DUH UHDOO\ QHHGHG� 7KH RWKHU VHFWLRQV DUH PRUH XVHIXO WR PDFUR ZULWHUV
RU IRU YHU\ VSHFLࢺF QHHGV�

���� ,QWURGXFWLRQ

7KH GLJLWDO IRQWV KDYH D ORQJ DQG LQWULFDWH KLVWRU\� 6HH $GREH )RQW 0HWULFV� IRU VRPH PRUH
GHWDLOV�

2ULJLQDOO\ 7H; ZDV FRQFHLYHG WR XVH LWV RZQ IRQW V\VWHP� 0HWD)RQW� GHVLJQHG E\ '� .QXWK�
7KH GHIDXOW IRQW IDPLO\ IRU 7H; DQG IULHQGV LV FDOOHG &RPSXWHU 0RGHUQ� 7KHVH KLJK TXDOLW\
IRQWV DUH VFDODEOH� DQG KDYH D ZLGH UDQJH RI W\SRJUDSKLFDO QHࢺ WXQLQJ FDSDELOLWLHV�

6WDQGDUG WH[ FRPSLOHUV ZLOO OHW \RX XVH RWKHU IRQWV� 7KHUH DUH PDQ\ GLࢹHUHQW IRQW W\SHV�
VXFK DV 3RVW6FULSW 7\SH��7\SH� IRQWV DQG ELWPDS IRQWV� 7\SH� DUH RXWOLQH IRQWV �YHFWRU
JUDSKLFV� ZKLFK DUH FRPPRQO\ XVHG E\ SGIWH[ � %LWPDS IRQWV DUH UDVWHU JUDSKLFV� DQG
XVXDOO\ KDYH YHU\ SRRU TXDOLW\� ZKLFK FDQ HDVLO\ EH VHHQ ZKHQ ]RRPLQJ RU SULQWLQJ D GRFX�
PHQW� 7\SH� LV D VXSHUVHW RI 7\SH� DQG KDV PRUH IXQFWLRQDOLWLHV IURP 3RVWVFULSW� VXFK DV
HPEHGGLQJ UDVWHU JUDSKLFV� ,Q WKH 7H; ZRUOG� 7\SH� IRQWV DUH RIWHQ XVHG WR HPEHG ELWPDS
IRQWV�

,W VKRXOG EH QRWLFHG WKDW IRQWV JHW JHQHUDWHG WKH UVWࢺ WLPH WKH\ DUH UHTXLUHG� KHQFH WKH ORQJ
FRPSLODWLRQ WLPH�

+RZHYHU� 0HWD)RQW LV LQWHUQDOO\ D TXLWH FRPSOH[ IRQW V\VWHP� DQG WKH PRVW SRSXODU IRQW
V\VWHPV DV RI WKLV GD\ DUH 7UXHW\SH� IRQW �WWI� DQG 2SHQ7\SH� IRQW �RWI�� :LWK PRGHUQ
7H; FRPSLOHUV VXFK DV [HWH[ DQG OXDWH[ LW LV SRVVLEOH WR PDNH XVH RI VXFK IRQWV LQ /D7H;
GRFXPHQWV� ,I \RX ZDQW�KDYH WR VWLFN ZLWK WKH VWDQGDUG FRPSLOHUV� WKH DIRUHPHQWLRQHG IRQW
W\SHV PXVW UVWࢺ EH FRQYHUWHG DQG PDGH DYDLODEOH WR /D7H; �H�J� FRQYHUWHG WR 7\SH� IRQWV��
7KH H[WHUQDO OLQNV VHFWLRQ EHORZ KDV VRPH XVHIXO UHVRXUFHV�

,Q /D7H;� WKHUH DUH PDQ\ ZD\V WR VSHFLI\ DQG FRQWURO IRQWV� ,W LV D YHU\ FRPSOH[ PDWWHU LQ
W\SRJUDSK\�

� &KDSWHU ��� RQ SDJH ��
� &KDSWHU ��� RQ SDJH ��
� &KDSWHU ��� RQ SDJH ��
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�$GREH���)RQW���0HWULFV
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�7UXH7\SH
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�2SHQ7\SH

��
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)RQWV

���� )RQW IDPLOLHV

7KHUH DUH PDQ\ IRQW IDPLOLHV H�J� &RPSXWHU 0RGHUQ� 7LPHV� $ULDO DQG &RXULHU� 7KRVH
IDPLOLHV FDQ EH JURXSHG LQWR WKUHH PDLQ FDWHJRULHV� URPDQ �UP� RU VHULI� VDQV VHULI �VI� DQG
PRQRVSDFH �WW� �VHH 7\SHIDFH� IRU PRUH GHWDLOV�� (DFK IRQW IDPLO\ FRPHV ZLWK WKH GHIDXOW
GHVLJQ ZKLFK IDOOV LQWR RQH RI WKRVH FDWHJRULHV� KRZHYHU� LW LV LQWHUFKDQJHDEOH DPRQJ WKHP�
&RPSXWHU 0RGHUQ 5RPDQ LV WKH GHIDXOW IRQW IDPLO\ IRU /D7H;� )RQWV LQ HDFK IDPLO\ DOVR
KDYH GLࢹHUHQW SURSHUWLHV �VL]H� VKDSH� ZHLJKW� HWF��� )DPLOLHV DUH PHDQW WR EH FRQVLVWHQW� VR
LW LV KLJKO\ GLVFRXUDJHG WR FKDQJH IRQWV LQGLYLGXDOO\ UDWKHU WKDQ WKH ZKROH IDPLO\�

7KH WKUHH IDPLOLHV DUH GHࢺQHG E\ WKHLU UHVSHFWLYH YDULDEOHV�

ٗ ?UPGHIDXOW
ٗ ?VIGHIDXOW
ٗ ?WWGHIDXOW
7KH GHIDXOW IDPLO\ LV FRQWDLQHG LQ WKH ?IDPLO\GHIDXOW YDULDEOH� DQG LW LV PHDQW WR KDYH
RQH RI WKH WKUHH DIRUHPHQWLRQHG YDULDEOHV DV YDOXH� 7KH GHIDXOW LV GHࢺQHG OLNH WKH IROORZLQJ
DVVLJQPHQW�

?UHQHZFRPPDQG^?IDPLO\GHIDXOW`^?VIGHIDXOW`

7KLV ZLOO WXUQ DOO WKH SDUW RI WKH GRFXPHQW XVLQJ WKH GHIDXOW IRQW WR WKH GHIDXOW VDQV VHULI�
ZKLFK LV &RPSXWHU 0RGHUQ 6DQV 6HULI LI \RX GLG QRW FKDQJH WKH GHIDXOW IRQW�

&KDQJLQJ IRQW IDPLOLHV XVXDOO\ ZRUNV LQ WZR VWHSV�

�� )LUVW VSHFLI\ ZKLFK IDPLO\ \RX ZDQW WR FKDQJH �UP� VI RU WW��
�� 6HFRQG VSHFLI\ WKH QHZ GHIDXOW IDPLO\ LI LW LV QRW UP�

0DWKHPDWLFDO IRQWV LV D PRUH FRPSOH[ PDWWHU� )RQWV PD\ FRPH ZLWK D SDFNDJH WKDW ZLOO
WDNH FDUH RI GHࢺQLQJ DOO WKUHH IDPLOLHV SOXV WKH PDWK IRQWV� <RX FDQ GR LW E\ \RXUVHOI� LQ
ZKLFK FDVH \RX GR QRW KDYH WR ORDG DQ\ SDFNDJH�

%HORZ LV DQ H[DPSOH�WKDW GHPRQVWUDWHV KRZ WR FKDQJH D VSHFLࢺF IDPLO\�

� 'HIDXOW IRQW �?IDPLO\GHIDXOW  ?UPGHIDXOW  &RPSXWHU 0RGHUQ 5RPDQ�
/RUHP LSVXP GRORU VLW DPHW� FRQVHFWLWXU DGLSLVFLQJ HOLW�

� 3DODWLQR IRQW �SSO PXVW EH LQVWDOOHG��
?UHQHZFRPPDQG?UPGHIDXOW^SSO`
/RUHP LSVXP GRORU VLW DPHW� FRQVHFWLWXU DGLSLVFLQJ HOLW�

� ,ZRQD IRQW �LZRQD PXVW EH LQVWDOOHG��
?UHQHZFRPPDQG?UPGHIDXOW^LZRQD`
/RUHP LSVXP GRORU VLW DPHW� FRQVHFWLWXU DGLSLVFLQJ HOLW�

� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�7\SHIDFH
� IRXQG DW WKH *RRJOH GLVFXVVLRQ JURXS ODWH[ORYHUV

��

http://en.wikipedia.org/wiki/Typeface


$YDLODEOH /D7H; )RQWV

)LJXUH ��

7KH WKUHH GHIDXOW IDPLO\ IRQW YDULDEOHV DQG WKH ?IDPLO\GHIDXOW YDULDEOH VKRXOG QRW EH
FRQIXVHG ZLWK WKHLU UHVSHFWLYH VZLWFK�

ٗ ?QRUPDOIRQW
ٗ ?UPIDPLO\
ٗ ?VIIDPLO\
ٗ ?WWIDPLO\

���� $YDLODEOH /D7H; )RQWV

7R FKRRVH D IRQW RI \RXU OLNLQJ� SOHDVH YLVLW KWWS���ZZZ�WXJ�GN�)RQW&DWDORJXH�� +HUH
DUH VRPH FRPPRQ H[DPSOHV�

%HORZ DUH VRPH IRQWV ZKLFK DUH LQVWDOOHG E\ GHIDXOW�

6HULI )RQWV

$EEUHYLDWLRQ )RQW 1DPH
FPU &RPSXWHU 0RGHUQ 5RPDQ �GHIDXOW�
OPU /DWLQ 0RGHUQ 5RPDQ
SEN %RRNPDQ
EFK &KDUWHU
SQF 1HZ &HQWXU\ 6FKRROERRN
SSO 3DODWLQR
SWP 7LPHV

6DQV 6HULI )RQWV

$EEUHYLDWLRQ )RQW 1DPH
FPVV &RPSXWHU 0RGHUQ 6DQV 6HULI �GHIDXOW�
OPVV /DWLQ 0RGHUQ 6DQV 6HULI
SDJ $YDQW *DUGH
SKY +HOYHWLFD

7\SHZULWHU )RQWV

$EEUHYLDWLRQ )RQW 1DPH
FPWW &RPSXWHU 0RGHUQ 7\SHZULWHU �GHIDXOW�
OPWW /DWLQ 0RGHUQ

��

http://www.tug.dk/FontCatalogue/.


)RQWV

$EEUHYLDWLRQ )RQW 1DPH
SFU &RXULHU

)XUWKHUPRUH� WKH %HUD 0RQR� �%LW6WUHDP 9HUD 0RQR� DQG /X[L0RQR�� IRQWV ZHUH GHVLJQHG
WR ORRN JRRG ZKHQ XVHG LQ FRQMXQFWLRQ ZLWK WKH &RPSXWHU 0RGHUQ VHULI IRQW�

?XVHSDFNDJH>VFDOHG ����@^EHUDPRQR`

&XUVLYH )RQWV

6LQFH /D7H; KDV QR JHQHULF IDPLO\ JURXS IRU FXUVLYH IRQWV� WKHVH IRQWV DUH XVXDOO\ DVVLJQHG
WR WKH URPDQ IDPLO\�

$EEUHYLDWLRQ )RQW 1DPH
S]F =DSI &KDQFHU\

0DWKHPDWLFDO )RUPXOD )RQWV

$EEUHYLDWLRQ )RQW 1DPH
FPP &RPSXWHU 0RGHUQ �PDWK LWDOLF�
FPV\ &RPSXWHU 0RGHUQ �PDWK V\PEROV�
]SOP 3DODWLQR �PDWK�

���� (PSKDVL]LQJ WH[W

! :DUQLQJ
'R QRW RYHUXVH HPSKDVLV LQ \RXU SDUDJUDSKV� (PSKDVLV VKRXOG EH UHVHUYHG IRU RQO\
NH\ WHUPV RU RWKHU SDUWLFXODUO\ LPSRUWDQW FRQFHSWV LQ D WH[W� DQG EROG WH[W HVSHFLDOO\
XVHG PLQLPDOO\�

,Q RUGHU WR DGG VRPH HPSKDVLV WR D ZRUG RU D SKUDVH� WKH VLPSOHVW ZD\ LV WR XVH WKH
?HPSK^WH[W` FRPPDQG� ZKLFK XVXDOO\ LWDOLFL]HV WKH WH[W� ,WDOLFV PD\ EH VSHFLࢺHG H[SOLFLWO\
ZLWK ?WH[WLW^WH[W`�

, ZDQW WR ?HPSK^HPSKDVL]H` D ZRUG�

� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�IRQWV�EHUD�
�� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�IRQWV�/X[L0RQR�

��
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)RQW HQFRGLQJ

)LJXUH ��

1RWH WKDW WKH ?HPSK FRPPDQG LV G\QDPLF� LI \RX HPSKDVL]H D ZRUG ZKLFK LV DOUHDG\ LQ DQ
HPSKDVL]HG VHQWHQFH� LW ZLOO EH UHYHUWHG WR WKH XSULJKW IRQW�

?HPSK^,Q WKLV HPSKDVL]HG VHQWHQFH� WKHUH LV DQ HPSKDVL]HG ?HPSK^ZRUG` ZKLFK
ORRNV XSULJKW�`

,Q WKLV HPSKDVL]HG VHQWHQFH� WKHUH LV DQ HPSKDVL]HG ZRUGZKLFK ORRNV XSULJKW�

7H[W PD\ EH HPSKDVL]HG PRUH KHDYLO\ WKURXJK WKH XVH RI EROGIDFH� SDUWLFXODUO\ IRU NH\ZRUGV
WKH UHDGHU PD\ EH WU\LQJ WR QGࢺ ZKHQ UHDGLQJ WKH WH[W� $V EROG WH[W LV JHQHUDOO\ UHDG EHIRUH
DQ\ RWKHU WH[W LQ D SDUDJUDSK RU HYHQ RQ D SDJH� LW VKRXOG EH XVHG VSDULQJO\� ,W PD\ DOVR
EH XVHG LQ SODFH RI LWDOLFV ZKHQ XVLQJ VDQV�VHULI W\SHIDFHV WR SURYLGH D JUHDWHU FRQWUDVW ZLWK
XQHPSKDVL]HG WH[W� %ROG WH[W FDQ EH JHQHUDWHG ZLWK WKH ?WH[WEI^WH[W` FRPPDQG�

?WH[WEI^%ROG WH[W` PD\ EH XVHG WR KHDYLO\ HPSKDVL]H YHU\ LPSRUWDQW ZRUGV RU
SKUDVHV�

%ROG WH[W PD\ EH XVHG WR KHDYLO\ HPSKDVL]H YHU\ LPSRUWDQW ZRUGV RU SKUDVHV�

���� )RQW HQFRGLQJ

$ FKDUDFWHU LV D VHTXHQFH RI E\WHV� DQG VKRXOG QRW EH FRQIXVHG ZLWK LWV UHSUHVHQWDWLRQ� WKH
JO\SK � ZKLFK LV ZKDW WKH UHDGHU VHHV� 6R WKH FKDUDFWHU َDَ KDV GLࢹHUHQW UHSUHVHQWDWLRQV
IROORZLQJ WKH XVHG IRQW� IRU H[DPSOH WKH XSULJKW YHUVLRQ� WKH LWDOLF YHUVLRQ� YDULRXV ZHLJKWV
DQG KHLJKWV� DQG VR RQ�

8SRQ FRPSLODWLRQ� WH[ ZLOO KDYH WR FKRRVH WKH ULJKW IRQW JO\SK IRU HYHU\ FKDUDFWHU� 7KLV
LV ZKDW LV FDOOHG IRQW HQFRGLQJ � 7KH GHIDXOW /D7H; IRQW HQFRGLQJ LV 27�� WKH HQFRGLQJ RI
WKH RULJLQDO &RPSXWHU 0RGHUQ 7H; WH[W IRQWV� ,W FRQWDLQV RQO\ ��� FKDUDFWHUV� PDQ\ IURP
$6&,,� EXW OHDYLQJ RXW VRPH RWKHUV DQG LQFOXGLQJ D QXPEHU WKDW DUH QRW LQ $6&,,� :KHQ
DFFHQWHG FKDUDFWHUV DUH UHTXLUHG� 7H; FUHDWHV WKHP E\ FRPELQLQJ D QRUPDO FKDUDFWHU ZLWK
DQ DFFHQW� :KLOH WKH UHVXOWLQJ RXWSXW ORRNV SHUIHFW� WKLV DSSURDFK KDV VRPH FDYHDWV�

ٗ ,W VWRSV WKH DXWRPDWLF K\SKHQDWLRQ IURP ZRUNLQJ LQVLGH ZRUGV FRQWDLQLQJ DFFHQWHG FKDU�
DFWHUV�

ٗ 6HDUFKHV IRU ZRUGV ZLWK DFFHQWV LQ 3')V ZLOO IDLO�

��



)RQWV

ٗ ([WUDFWLQJ �َH�J�َ FRS\ SDVWH� WKH XPODXW َ�َ YLD D 3') YLHZHU DFWXDOO\ H[WUDFWV WKH WZR
FKDUDFWHUV َ�$َ�

ٗ %HVLGHV� VRPH RI /DWLQ OHWWHUV FRXOG QRW EH FUHDWHG E\ FRPELQLQJ D QRUPDO FKDUDFWHU ZLWK
DQ DFFHQW� WR VD\ QRWKLQJ DERXW OHWWHUV RI QRQ�/DWLQ DOSKDEHWV� VXFK DV *UHHN RU &\ULOOLF�

7R RYHUFRPH WKHVH VKRUWFRPLQJV� VHYHUDO ��ELW &0�OLNH IRQW VHWV ZHUH FUHDWHG� ([WHQGHG
&RUN �(&� IRQWV LQ 7� HQFRGLQJ FRQWDLQV OHWWHUV DQG SXQFWXDWLRQ FKDUDFWHUV IRU PRVW RI
WKH (XURSHDQ ODQJXDJHV EDVHG RQ /DWLQ VFULSW� 7KH /+ IRQW VHW FRQWDLQV OHWWHUV QHFHVVDU\
WR W\SHVHW GRFXPHQWV LQ ODQJXDJHV XVLQJ &\ULOOLF VFULSW� %HFDXVH RI WKH ODUJH QXPEHU RI
&\ULOOLF JO\SKV� WKH\ DUH DUUDQJHG LQWR IRXU IRQW HQFRGLQJVً7�$� 7�%� 7�&� DQG ;�� 7KH
&% EXQGOH FRQWDLQV IRQWV LQ /*5 HQFRGLQJ IRU WKH FRPSRVLWLRQ RI *UHHN WH[W� %\ XVLQJ WKHVH
IRQWV \RX FDQ LPSURYH�HQDEOH K\SKHQDWLRQ LQ QRQ�(QJOLVK GRFXPHQWV� $QRWKHU DGYDQWDJH
RI XVLQJ QHZ &0�OLNH IRQWV LV WKDW WKH\ SURYLGH IRQWV RI &0 IDPLOLHV LQ DOO ZHLJKWV� VKDSHV�
DQG RSWLFDOO\ VFDOHG IRQW VL]HV�

$OO WKLV LV QRW SRVVLEOH ZLWK 27� � WKDWَV ZK\ \RX PD\ ZDQW WR FKDQJH WKH IRQW HQFRGLQJ RI
\RXU GRFXPHQW�

! :DUQLQJ
,I \RX GR QRW KDYH D VSHFLࢺF IRQW HQFRGLQJ LVVXH �H�J� ZULWLQJ (QJOLVK RQO\�� WKHUH LV
QR QHHG IRU 7�� 6WLFNLQJ WR WKH GHIDXOW IRQW HQFRGLQJ LV QRW D SUREOHP�

1RWH WKDW FKDQJLQJ WKH IRQW HQFRGLQJ ZLOO KDYH VRPH UHTXLUHPHQWV RYHU WKH IRQWV EHLQJ
XVHG� 7KH GHIDXOW &RPSXWHU 0RGHUQ IRQW GRHV QRW VXSSRUW 7�� <RX ZLOO QHHG &RPSXWHU
0RGHUQ 6XSHU �FP�VXSHU� RU /DWLQ 0RGHUQ �OPRGHUQ�� ZKLFK DUH &RPSXWHU 0RGHUQ�OLNH
IRQWV ZLWK 7� VXSSRUW� ,I \RX KDYH QRQH RI WKHVH� LW LV TXLWH IUHTXHQW �GHSHQGV RQ \RXU 7H;
LQVWDOODWLRQ� WKDW WH[ FKRRVHV D 7\SH� IRQW VXFK DV WKH 7\SH� (&� ZKLFK LV D ELWPDS IRQW�
%LWPDS IRQWV ORRN UDWKHU XJO\ ZKHQ ]RRPHG RU SULQWHG�

! :DUQLQJ
,I DIWHU XVLQJ 7� \RX QGࢺ \RXUVHOI ZLWK YHU\ ORZ TXDOLW\ IRQWV� LW LV EHFDXVH WKHUH LV QR
DSSURSULDWH IRQW LQVWDOOHG RQ \RXU V\VWHP� ,QVWDOO HLWKHU FP�VXSHU RU OPRGHUQ� 7KLV LV
D YHU\ FRPPRQ HUURU�

7KH IRQWHQF SDFNDJH WHOOV /D7H; ZKDW IRQW HQFRGLQJ WR XVH� )RQW HQFRGLQJ LV VHW ZLWK�

?XVHSDFNDJH>
HQFRGLQJ
@^IRQWHQF`

ZKHUH HQFRGLQJ LV WKH IRQW HQFRGLQJ� ,W LV SRVVLEOH WR ORDG VHYHUDO HQFRGLQJV VLPXOWDQHRXVO\�

7KHUH LV QRWKLQJ WR FKDQJH LQ \RXU GRFXPHQW WR XVH &0 6XSHU IRQWV �DVVXPLQJ WKH\ DUH
LQVWDOOHG�� WKH\ ZLOO JHW ORDGHG DXWRPDWLFDOO\ LI \RX XVH 7� HQFRGLQJ� )RU OPRGHUQ � \RX
ZLOO QHHG WR ORDG WKH SDFNDJH DIWHU WKH 7� HQFRGLQJ KDV EHHQ VHW�

?XVHSDFNDJH>7�@^IRQWHQF`
?XVHSDFNDJH^OPRGHUQ`

���



)RQW VW\OHV

7KH SDFNDJH DH �DOPRVW (XURSHDQ� LV REVROHWH� ,W SURYLGHG VRPH ZRUNDURXQGV IRU K\SKHQ�
DWLRQ RI ZRUGV ZLWK VSHFLDO FKDUDFWHUV� 7KHVH DUH QRW QHFHVVDU\ DQ\ PRUH ZLWK IRQWV OLNH
OPRGHUQ� 8VLQJ WKH DH SDFNDJH OHDGV WR WH[W HQFRGLQJ SUREOHPV LQ 3') OHVࢺ JHQHUDWHG YLD
SGIODWH[ �H�J� WH[W H[WUDFWLRQ DQG VHDUFKLQJ�� EHVLGHV W\SRJUDSKLF LVVXHV�

���� )RQW VW\OHV

(DFK IDPLO\ KDV LWV RZQ IRQW FKDUDFWHULVWLFV �VXFK DV LWDOLF DQG EROG�� DOVR NQRZQ DV IRQW
VW\OHV� RU IRQW SURSHUWLHV�

)RQW VW\OHV DUH XVXDOO\ LPSOHPHQWHG ZLWK GLࢹHUHQW IRQW �OHVࢺ 6R LW LV SRVVLEOH WR EXLOG D QHZ
IRQW IDPLO\ E\ VSHFLI\LQJ WKH IRQW VW\OHV RI GLࢹHUHQW IRQW IDPLOLHV�

������ 6KDSHV

7KH IROORZLQJ WDEOH OLVWV WKH FRPPDQGV \RX ZLOO QHHG WR DFFHVV WKH W\SLFDO IRQW VKDSHV�

/D7H; FRPPDQG (TXLYDOHQW WR 2XWSXW VW\OH 5HPDUNV
?WH[WQRUPDO^���` ^?QRUPDOIRQW ���` GRFXPHQW IRQW IDPLO\ 7KLV LV WKH GHIDXOW RU

QRUPDO IRQW�
?HPSK^���` ^?HP ���` HPSKDVLV 7\SLFDOO\ LWDOLFV� 8V�

LQJ HPSK^` LQVLGH RI
LWDOLF WH[W UHPRYHV WKH
LWDOLFV RQ WKH HPSKD�
VL]HG WH[W�

?WH[WUP^���` ^?UPIDPLO\ ���` URPDQ IRQW IDPLO\
?WH[WVI^���` ^?VIIDPLO\ ���` VDQV VHULI IRQW IDPLO\
?WH[WWW^���` ^?WWIDPLO\ ���` WHOHW\SHIRQW IDPLO\ 7KLV LV D HG�ZLGWK]ࢺ

RU PRQRVSDFH IRQW�
?WH[WXS^���` ^?XSVKDSH ���` XSULJKW VKDSH 7KH VDPH DV WKH QRU�

PDO W\SHIDFH�
?WH[WLW^���` ^?LWVKDSH ���` LWDOLF VKDSH
?WH[WVO^���` ^?VOVKDSH ���` VODQWHG VKDSH $ VNHZHG YHUVLRQ

RI WKH QRUPDO W\SH�
IDFH �VLPLODU WR� EXW
VOLJKWO\ GLࢹHUHQW IURP�
LWDOLFV��

?WH[WVF^���` ^?VFVKDSH ���` 6PDOO &DSLWDOV
?XSSHUFDVH^���` XSSHUFDVH �DOO FDSV� $OVR ?ORZHUFDVH�

7KHUH DUH VRPH
FDYHDWV� WKRXJK� VHH
KHUH���

?WH[WEI^���` ^?EIVHULHV ���` EROG
?WH[WPG^���` ^?PGVHULHV ���` PHGLXP ZHLJKW $ IRQW ZHLJKW LQ EH�

WZHHQ QRUPDO DQG
EROG�

�� KWWS���ZZZ�WH[�DF�XN�FJL�ELQ�WH[IDT�KWPO"ODEHO FDVHFKDQJH

���
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)RQWV

/D7H; FRPPDQG (TXLYDOHQW WR 2XWSXW VW\OH 5HPDUNV
?WH[WOI^���` ^?OIVHULHV ���` OLJKW $ IRQW ZHLJKW OLJKWHU

WKDQ QRUPDO� 1RW VXS�
SRUWHG E\ DOO W\SH�
IDFHV�

7KH FRPPDQGV LQ FROXPQ WZR DUH QRW HQWLUHO\ HTXLYDOHQW WR WKH FRPPDQGV LQ FROXPQ RQH�
7KH\ GR QRW FRUUHFW VSDFLQJ DIWHU WKH VHOHFWHG IRQW VW\OH KDV HQGHG� 7KH FRPPDQGV LQ
FROXPQ RQH DUH WKHUHIRUH LQ JHQHUDO UHFRPPHQGHG�

<RX PD\ KDYH QRWLFHG WKH DEVHQFH RI XQGHUOLQH� 7KLV LV EHFDXVH XQGHUOLQLQJ LV QRW UHFRP�
PHQGHG IRU W\SRJUDSKLF UHDVRQV �LW ZHLJKV WKH WH[W GRZQ�� <RX VKRXOG XVH HPSK LQVWHDG�
+RZHYHU XQGHUOLQLQJ WH[W SURYLGHV D XVHIXO H[WUD IRUP RI HPSKDVLV GXULQJ WKH HGLWLQJ SUR�
FHVV� IRU H[DPSOH WR GUDZ DWWHQWLRQ WR FKDQJHV� $OWKRXJK XQGHUOLQLQJ LV DYDLODEOH YLD WKH
?XQGHUOLQH^���` FRPPDQG� WH[W XQGHUOLQHG LQ WKLV ZD\ ZLOO QRW EUHDN SURSHUO\� 7KLV
IXQFWLRQDOLW\ KDV WR EH DGGHG ZLWK WKH XOHP �XQGHUOLQH HPSKDVLV� SDFNDJH� 6WLFN ?XVHS�
DFNDJH^XOHP` LQ \RXU SUHDPEOH� %\ GHIDXOW� WKLV RYHUULGHV WKH ?HPSK FRPPDQG ZLWK WKH
XQGHUOLQH UDWKHU WKDQ WKH LWDOLF VW\OH� ,W LV XQOLNHO\ WKDW \RX ZLVK WKLV WR EH WKH GHVLUHG
HࢹHFW� VR LW LV EHWWHU WR VWRS XOHP WDNLQJ RYHU ?HPSK DQG VLPSO\ FDOO WKH XQGHUOLQH FRPPDQG
DV DQG ZKHQ LW LV QHHGHG�

ٗ 7R UHVWRUH WKH XVXDO ?HPSK IRUPDWWLQJ� DGG ?QRUPDOHP VWUDLJKW DIWHU WKH GRFXPHQW HQYL�
URQPHQW EHJLQV� $OWHUQDWLYHO\� XVH ?XVHSDFNDJH>QRUPDOHP@^XOHP`�

ٗ 7R XQGHUOLQH� XVH ?XOLQH^���`�
ٗ 7R DGG D ZDY\ XQGHUOLQH� XVH ?XZDYH^���`�
ٗ )RU D VWULNH�RXW �VWULNHWKURXJK�� XVH ?VRXW^���`�
ٗ )RU D VODVK WKURXJK HDFK LQGLYLGXDO FKDUDFWHU ?[RXW^���`�
6RPH IRQW VW\OHV DUH QRW FRPSDWLEOH RQH ZLWK WKH RWKHU� %XW VRPH H[WUD SDFNDJHV ZLOO OOࢺ
WKLV KROH� )RU EROG VPDOO FDSLWDOV� \RX PLJKW ZDQW WR XVH�

?XVHSDFNDJH^EROG�H[WUD`
� ���
?WH[WVF^ ?WH[WEI^7KLV LV EROG VPDOO FDSLWDOV` `

������ 6L]LQJ WH[W

7R DSSO\ GLࢹHUHQW IRQW VL]HV� VLPSO\ IROORZ WKH FRPPDQGV RQ WKLV WDEOH�

&RPPDQG 2XWSXW
?WLQ\ VDPSOH WH[W
?VFULSWVL]H VDPSOH WH[W
?IRRWQRWHVL]H VDPSOH WH[W
?VPDOO VDPSOH WH[W
?QRUPDOVL]H VDPSOH WH[W
?ODUJH VDPSOH WH[W
?/DUJH VDPSOH WH[W
?/$5*( VDPSOH WH[W
?KXJH VDPSOH WH[W
?+XJH VDPSOH WH[W

���



)RQW VW\OHV

7KHVH FRPPDQGV FKDQJH WKH VL]H ZLWKLQ D JLYHQ VFRSH� VR IRU LQVWDQFH ^?/DUJH VRPH
ZRUGV` ZLOO FKDQJH WKH VL]H RI RQO\ VRPH ZRUGV� DQG GRHV QRW DࢹHFW WKH IRQW LQ WKH UHVW RI
WKH GRFXPHQW� ,W ZLOO ZRUN IRU PRVW SDUWV RI WKH WH[W�

^?/DUJH?WDEOHRIFRQWHQWV`

7KHVH FRPPDQGV FDQQRW EH XVHG LQ PDWK PRGH� +RZHYHU� SDUW RI D IRUPXOD PD\ EH VHW
LQ D GLࢹHUHQW VL]H E\ XVLQJ DQ ?PER[ FRPPDQG FRQWDLQLQJ WKH VL]H FRPPDQG� 7KH QHZ
VL]H WDNHV HࢹHFW LPPHGLDWHO\ DIWHU WKH VL]H FRPPDQG� LI DQ HQWLUH SDUDJUDSK RU XQLW LV VHW
LQ D FHUWDLQ VL]H� WKH VL]H FRPPDQG VKRXOG LQFOXGH WKH EODQN OLQH RU WKH ?HQG^���` ZKLFK
GHOLPLWV WKH XQLW�

7KH GHIDXOW IRU ?QRUPDOVL]H LV �� SRLQW �RSWLRQ ��SW�� EXW LW PD\ GLࢹHU IRU VRPH 'RFXPHQW
6W\OHV RU WKHLU RSWLRQV� 7KH DFWXDO VL]H SURGXFHG E\ WKHVH FRPPDQGV DOVR GHSHQGV RQ WKH
'RFXPHQW 6W\OH DQG� LQ VRPH VW\OHV� PRUH WKDQ RQH RI WKHVH VL]H FRPPDQGV PD\ SURGXFH
WKH VDPH DFWXDO VL]H�

1RWH WKDW WKH IRQW VL]H GHࢺQLWLRQV DUH VHW E\ WKH GRFXPHQW FODVV� 'HSHQGLQJ RQ WKH GRFXPHQW
VW\OH WKH DFWXDO IRQW VL]H PD\ GLࢹHU IURP WKDW OLVWHG DERYH� $QG QRW HYHU\ GRFXPHQW FODVV
KDV XQLTXH VL]HV IRU DOO �� VL]H FRPPDQGV�

1RWH� WKH IROORZLQJ WDEOH LV PRVWO\ ZURQJ� 8QWLO VRPHRQH JHWV DURXQG WR LQJ]ࢺ LW� XVH
?PDNHDWOHWWHU DQG ?I#VL]H WR QGࢺ RXW WKH IRQW VL]H�

���
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/RFDO IRQW VHOHFWLRQ

$V D WHFKQLFDO QRWH� SRLQWV LQ 7H; IROORZ WKH VWDQGDUG $PHULFDQ SRLQW VL]H LQ ZKLFK � SW LV
DSSUR[LPDWHO\ ������ ���SW PP� 7KH VWDQGDUG SRLQW VL]H XVHG LQ PRVW PRGHUQ FRPSXWHU
SURJUDPV �NQRZQ DV WKH GHVNWRS SXEOLVKLQJ SRLQW RU 3RVW6FULSW SRLQW � KDV � SW HTXDO WR
DSSUR[LPDWHO\ ����� ���SW PP ZKLOH WKH VWDQGDUG (XURSHDQ SRLQW VL]H �NQRZQ DV WKH
'LGRW SRLQW � KDG � SW HTXDO WR DSSUR[LPDWHO\ ���������� PP �VHH� SRLQW �W\SRJUDSK\�����

���� /RFDO IRQW VHOHFWLRQ

<RX FDQ FKDQJH IRQW IRU D VSHFLࢺF SDUW RI WKH WH[W� 7KHUH DUH IRXU IRQW SURSHUWLHV \RX FDQ
FKDQJH�

?IRQWHQFRGLQJ
7KH IRQW HQFRGLQJ� VXFK DV 27� �7H; GHIDXOW� RU 7� �H[WHQGHG FKDUDFWHUV VXSSRUW� EHWWHU
3') VXSSRUW� ZLGHO\ XVHG��

?IRQWIDPLO\
7KH IRQW IDPLO\�

?IRQWVHULHV
7KH VHULHV� O OLJKW� P PHGLXP� E EROG� E[ YHU\ EROG�

?IRQWVKDSH
7KH VKDSH� LW LWDOLF� Q QRUPDO� VO VODQWHG� VF VPDOO FDSLWDOV�

^
?IRQWIDPLO\^DQWWOF`?VHOHFWIRQW
6RPH WH[W LQ DQWWOF���
`

7KH ?VHOHFWIRQW FRPPDQG LV PDQGDWRU\� RWKHUZLVH WKH IRQW ZLOO QRW EH FKDQJHG� ,W LV
KLJKO\ UHFRPPHQGHG WR HQFORVH WKH FRPPDQG LQ D JURXS WR FOHDQO\ UHWXUQ WR WKH SUHYLRXV
IRQW VHOHFWLRQ ZKHQ GHVLUHG�
<RX FDQ XVH DOO WKHVH FRPPDQGV LQ D URZ�

^
?IRQWHQFRGLQJ^7�`?IRQWIDPLO\^DQWWOF`?IRQWVHULHV^P`?IRQWVKDSH^Q`?VHOHFWIRQW
6RPH WH[W LQ DQWWOF���
`

7KH GHIDXOW YDOXHV DUH VWRUHG LQ ?HQFRGLQJGHIDXOW� ?IDPLO\GHIDXOW� ?VHULHVGHIDXOW
DQG ?VKDSHGHIDXOW� 6HWWLQJ EDFN WKH GHIDXOW IRQW SURSHUWLHV FDQ EH GRQH ZLWK

?IRQWHQFRGLQJ^?HQFRGLQJGHIDXOW`
?IRQWIDPLO\^?IDPLO\GHIDXOW`
?IRQWVHULHV^?VHULHVGHIDXOW`
?IRQWVKDSH^?VKDSHGHIDXOW`
?VHOHFWIRQW

)RU VKRUW� \RX FDQ XVH WKH ?XVHIRQW^�HQFRGLQJ!`^�IDPLO\!`^�VHULHV!`^�VKDSH!` FRP�
PDQG�

�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�3RLQWB���W\SRJUDSK\���

���

http://en.wikipedia.org/wiki/Point_%28typography%29


)RQWV

?XVHIRQW^7�`^FPU`^P`^Q` � &RPSXWHU 0RGHUQ 5RPDQ �7H; GHIDXOW� LQ 7� HQFRGLQJ�
0D\ OHDG WR EDG WH[W TXDOLW\ LI \RX GR QRW KDYH FP�VXSHU LQVWDOOHG�
?XVHIRQW^7�`^SKY`^P`^VF` � SKY IDPLO\ �VDQV VHULI� PHGLXP VPDOO FDSLWDOV�
?XVHIRQW^7�`^SWP`^E`^LW` � SWP IDPLO\ EROG LWDOLF
?XVHIRQW^8`^S]G`^P`^Q` � ���

���� $UELWUDU\ IRQW VL]H

7KH ?WLQ\���?+XJH FRPPDQGV DUH RIWHQ HQRXJK IRU PRVW FRQWHQWV� 7KHVH DUH HG]ࢺ VL]HV
KRZHYHU� ,Q PRVW GRFXPHQW SURFHVVRUV� \RX FDQ XVXDOO\ FKRRVH DQ\ VL]H IRU DQ\ IRQW� 7KLV
LV EHFDXVH WKH FKDUDFWHUV DFWXDOO\ JHW PDJQLࢺHG� ,I LW XVXDOO\ ORRNV FRUUHFW IRU PHGLXP VL]HV�
LW ZLOO ORRN RGG DW H[WUHPH VL]HV EHFDXVH RI DQ XQEDODQFHG WKLFNQHVV� ,Q 7H; LW LV SRVVLEOH WR
FKDQJH WKH PDJQLࢺFDWLRQ RI DQ\WKLQJ� EXW KLJKO\ GLVFRXUDJHG IRU WKH DIRUHPHQWLRQHG UHDVRQ�
&KDQJLQJ WKH IRQW VL]H LV PDGH E\ FKDQJLQJ WKH IRQW �OHࢺ <HV� WKHUH LV D OHࢺ IRU HYHU\ VL]H�
FPU�� IRU &RPSXWHU 0RGHUQ 5RPDQ ��SW� FPU�� IRU &RPSXWHU 0RGHUQ 5RPDQ ��SW� HWF�
7KLV HQVXUH WKH FKDUDFWHUV DUH FRUUHFWO\ EDODQFHG DQG UHPDLQ UHDGDEOH DW DOO GHࢺQHG VL]HV�

<RX PD\ FKRRVH D SDUWLFXODU IRQW VL]H ZLWK WKH ?IRQWVL]H^�VL]H!`^�OLQH VSDFH!` FRP�
PDQG� ([DPSOH�

^?IRQWVL]H^�FP`^�HP`?VHOHFWIRQW 7KLV LV ELJ�`

,I \RX DUH XVLQJ WKH GHIDXOW &RPSXWHU 0RGHUQ IRQW ZLWK 27� HQFRGLQJ� \RX PD\ JHW WKH
IROORZLQJ PHVVDJH�

/D7H; )RQW :DUQLQJ� )RQW VKDSH C27��FPU�P�Q
 LQ VL]H ����������! QRW DYDLODEOH
�)RQW� VL]H ������! VXEVWLWXWHG RQ LQSXW OLQH ����

,Q WKDW FDVH \RX ZLOO QRWLFH WKDW WKH IRQW VL]H FDQQRW EH FKDQJHG EH\RQG ?WLQ\ DQG ?+XJH�
<RX PXVW VZLWFK WR D PRUH VL]DEOH IRQW� H�J�

?XVHSDFNDJH>7�@^IRQWHQF`
?XVHSDFNDJH^OPRGHUQ`

���� )LQGLQJ IRQWV

<RX ZLOO QGࢺ D KXJH IRQW GLUHFWRU\ DORQJ H[DPSOHV DQG FRQࢺJXUDWLRQV DW 78* )RQW &DWD�
ORJXH���

�� KWWS���ZZZ�WXJ�GN�)RQW&DWDORJXH�

���
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8VLQJ DUELWUDU\ V\VWHP IRQWV

����� 8VLQJ DUELWUDU\ V\VWHP IRQWV

,I \RX XVH WKH ;H7H;�� RU /XD7H;�� HQJLQH DQG WKH IRQWVSHF�� SDFNDJH� \RXَOO EH DEOH
WR XVH DQ\ IRQW LQVWDOOHG LQ WKH V\VWHP HࢹRUWOHVVO\� ;H7H; DOVR DOORZV XVLQJ 2SHQ7\SH��
WHFKQRORJ\ RI PRGHUQ IRQWV OLNH VSHFLI\LQJ DOWHUQDWH JO\SKV DQG RSWLFDO VL]H YDULDQWV� ;H7H;
DOVR XVHV 8QLFRGH�� E\ GHIDXOW� ZKLFK PLJKW EH KHOSIXO IRU IRQW LVVXHV�

7R XVH WKH IRQWV� VLPSO\ ORDG WKH IRQWVSHF SDFNDJH DQG VHW WKH IRQW�

?GRFXPHQWFODVV^DUWLFOH`

?XVHSDFNDJH^IRQWVSHF`
?VHWPDLQIRQW^$ULDO`

?EHJLQ^GRFXPHQW`
/RUHP LSVXP���
?HQG^GRFXPHQW`

7KHQ FRPSLOH WKH GRFXPHQW ZLWK [HODWH[ RU OXDODWH[ � 1RWH WKDW \RX FDQ RQO\ JHQHUDWH
�SGI �OHVࢺ DQG WKDW \RX QHHG D VXࢼFLHQWO\ QHZ 7H; GLVWULEXWLRQ �7H; /LYH ���� VKRXOG
ZRUN IRU ;H7H; DQG 7H[ /LYH ���� IRU /XD7H;�� $OVR \RX VKRXOG QRW ORDG WKH LQSXWHQF
RU IRQWHQF SDFNDJH� ,QVWHDG PDNH VXUH WKDW \RXU GRFXPHQW LV HQFRGHG DV 87)�� DQG ORDG
IRQWVSHF� ZKLFK ZLOO WDNH FDUH RI WKH IRQW HQFRGLQJ� 7R PDNH \RXU GRFXPHQW VXSSRUW ERWK
SGIODWH[ DQG [HODWH[ �OXDODWH[ \RX FDQ XVH WKH ?LI[HWH[� ?LIOXDWH[ PDFUR IURP WKH
LI[HWH[��� LࢻXDWH[�� SDFNDJH� )RU H[DPSOH IRU [HODWH[

?GRFXPHQWFODVV^DUWLFOH`
?XVHSDFNDJH^LI[HWH[`

?LI[HWH[
?XVHSDFNDJH^IRQWVSHF`
?GHIDXOWIRQWIHDWXUHV^/LJDWXUHV 7H;` � 7R VXSSRUW /D7H; TXRWLQJ VW\OH
?VHWURPDQIRQW^+RHIOHU 7H[W`

?HOVH
?XVHSDFNDJH>7�@^IRQWHQF`
?XVHSDFNDJH>XWI�@^LQSXWHQF`

?IL

?EHJLQ^GRFXPHQW`
/RUHP LSVXP���
?HQG^GRFXPHQW`

����� 3') IRQWV DQG SURSHUWLHV

3') GRFXPHQWV KDYH WKH FDSDELOLW\ WR HPEHG IRQW �OHVࢺ ,W PDNHV WKHP SRUWDEOH� KHQFH WKH
QDPH 3RUWDEOH 'RFXPHQW )RUPDW �

�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�;H7H;
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�/XD7H;
�� KWWS���ZZZ�FWDQ�RUJ�SNJ�IRQWVSHF
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�2SHQW\SH
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�8QLFRGH
�� KWWS���ZZZ�FWDQ�RUJ�SNJ�LI[HWH[�
�� KWWS���ZZZ�FWDQ�RUJ�SNJ�LIOXDWH[

���
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)RQWV

0DQ\ 3') YLHZHUV KDYH D 3URSHUWLHV IHDWXUH WR OLVW HPEHGGHG IRQWV DQG GRFXPHQW PHWDGDWD�

0DQ\ 8QL[ V\VWHPV PDNH XVH RI WKH SRSSOHU WRRO VHW ZKLFK IHDWXUHV SGILQIR WR OLVW 3')
PHWDGDWD� DQG SGIIRQWV WR OLVW HPEHGGHG IRQWV�

����� 8VHIXO ZHEVLWHV

ٗ 7KH /DWH[ )RQW &DWDORJXH��
ٗ /D7H; IRQW FRPPDQGV��
ٗ +RZ WR FKDQJH IRQWV LQ /DWH[��
ٗ >IWS���WXJ�FWDQ�RUJ�WH[�DUFKLYH�IRQWV�XWLOLWLHV�IRQWLQVW�GRF�WDONV�HW���IRQW�WXWRULDO�SGI
8QGHUVWDQGLQJ WKH ZRUOG RI 7(; IRQWV DQG PDVWHULQJ WKH EDVLFV RI IRQWLQVW@

ٗ )RQW LQVWDOODWLRQ WKH VKDOORZ ZD\�� Ӷ)RU RQH�R״ SURMHFWV� \RX FDQ FXW FRUQHUV ZLWK IRQW
LQVWDOODWLRQ �L�H� IRQWLQVW� DQG HQG XS ZLWK D PRUH PDQDJHDEOH VHW RI OHV DQG D FOHDQHU
7(; LQVWDOODWLRQ� 7KLV DUWLFOH VKRZV KRZ DQG ZK\Ӷ

������� 7UXH7\SH �WWI� IRQWV

ٗ 6WHS�E\�VWHS JXLGH WR PDQXDOO\ LQVWDOO D WWI�IRQW IRU 3GI7H;��
ٗ $ EDVK VFULSW IRU LQVWDOOLQJ D /D7H; IRQW IDPLO\�� �0LN7H;�� � 7H;/LYH���
ٗ /D7H; $QG 7UXH7\SH )RQW��
ٗ 7UXH 7\SH )RQWV ZLWK /D7H; XQGHU /LQX[ � 0L.7H; �����
ٗ 8QLFRGH 7UXHW\SH IRQW LQVWDOOHU IRU /D7H; XQGHU :LQGRZV � 0LN7H;��
ٗ 8VLQJ 7UXH7\SH IRQWV ZLWK 7H; �/D7H;� DQG SGI7H; �SGI/D7H;��� �IRU 0LN7H;�

����� 5HIHUHQFHV

�� KWWS���ZZZ�WXJ�GN�)RQW&DWDORJXH�
�� KWWS���ZZZ�FO�FDP�DF�XN�aUI���SVWH[�ODWH[FRPPDQGV�KWP
�� KWWS���ZZZ�HH�LLWE�DF�LQ�aWULYHGL�/DWH[+HOS�ODWH[IRQW�KWP
�� KWWS���ZZZ�WXJ�RUJ�78*ERDW�$UWLFOHV�WE�����WE��NURRQHQEHUJ�IRQWV�SGI
�� KWWS���F�FDLJQDHUW�IUHH�IU�,QVWDOO�WWI�)RQW�SGI
�� KWWS���ZZZ�WH[�DF�XN�FWDQ�VXSSRUW�LQVWDOOIRQW�
�� KWWS���ODWH[�MRVHI�NOHEHU�GH�GRZQORDG�LQVWDOOIRQW�WO
�� KWWS���ODWH[�MRVHI�NOHEHU�GH�GRZQORDG�LQVWDOOIRQW�WO
�� KWWS���[SW�VRXUFHIRUJH�QHW�WHFKGRFV�ODQJXDJH�ODWH[�ODWH[���/D7H;$QG7UXH7\SH)RQW
�� KWWS���IDFKVFKDIW�SK\VLN�XQL�JUHLIVZDOG�GH�aVWLWFK�WWI�KWPO
�� KWWS���ZLOOLDP�IDPLOOH�EOXP�RUJ�VRIWZDUH�ODWH[WWI�LQGH[�KWPO
�� KWWS���ZZZ�UDGDPLU�FRP�WH[�WWI�WH[�KWP

���
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��� /LVW 6WUXFWXUHV

&RQYHQLHQW DQG SUHGLFWDEOH OLVW IRUPDWWLQJ LV RQH RI WKH PDQ\ DGYDQWDJHV RI XVLQJ /D7H;�
8VHUV RI :<6,:<* ZRUG SURFHVVRUV FDQ VRPHWLPHV EH IUXVWUDWHG E\ WKH VRIWZDUHَV DW�
WHPSWV WR GHWHUPLQH ZKHQ WKH\ LQWHQG OLVWV WR EHJLQ DQG HQG� $V D PDUN�XS ODQJXDJH�
/D7H; JLYHV PRUH FRQWURO RYHU WKH VWUXFWXUH DQG FRQWHQW RI OLVWV�

����� /LVW VWUXFWXUHV

/LVWV RIWHQ DSSHDU LQ GRFXPHQWV� HVSHFLDOO\ DFDGHPLF� DV WKHLU SXUSRVH LV RIWHQ WR SUHVHQW
LQIRUPDWLRQ LQ D FOHDU DQG FRQFLVH IDVKLRQ� /LVW VWUXFWXUHV LQ /D7H; DUH VLPSO\ HQYLURQPHQWV
ZKLFK HVVHQWLDOO\ FRPH LQ WKUHH �DYRUVࢻ LWHPL]H� HQXPHUDWH DQG GHVFULSWLRQ�

$OO OLVWV IROORZ WKH EDVLF IRUPDW�

?EHJLQ^OLVWBW\SH`

?LWHP 7KH ILUVW LWHP
?LWHP 7KH VHFRQG LWHP
?LWHP 7KH WKLUG HWF ?OGRWV

?HQG^OLVWBW\SH`

$OO WKUHH RI WKHVH W\SHV RI OLVWV FDQ KDYH PXOWLSOH SDUDJUDSKV SHU LWHP� MXVW W\SH WKH
DGGLWLRQDO SDUDJUDSKV LQ WKH QRUPDO ZD\� ZLWK D EODQN OLQH EHWZHHQ HDFK� 6R ORQJ DV WKH\
DUH VWLOO FRQWDLQHG ZLWKLQ WKH HQFORVLQJ HQYLURQPHQW� WKH\ ZLOO DXWRPDWLFDOO\ EH LQGHQWHG WR
IROORZ XQGHUQHDWK WKHLU LWHP�

������� ,WHPL]H

7KLV HQYLURQPHQW LV IRU \RXU VWDQGDUG EXOOHWHG OLVW RI LWHPV�

?EHJLQ^LWHPL]H`
?LWHP 7KH ILUVW LWHP
?LWHP 7KH VHFRQG LWHP
?LWHP 7KH WKLUG HWF ?OGRWV

?HQG^LWHPL]H`

���



/LVW 6WUXFWXUHV

)LJXUH ��

������� (QXPHUDWH

7KH HQXPHUDWH HQYLURQPHQW LV IRU RUGHUHG OLVWV� ZKHUH E\ GHIDXOW� HDFK LWHP LV QXPEHUHG
VHTXHQWLDOO\�

?EHJLQ^HQXPHUDWH`
?LWHP 7KH ILUVW LWHP
?LWHP 7KH VHFRQG LWHP
?LWHP 7KH WKLUG HWF ?OGRWV

?HQG^HQXPHUDWH`

���



/LVW VWUXFWXUHV

)LJXUH ��

������� 'HVFULSWLRQ

7KH GHVFULSWLRQ HQYLURQPHQW LV VOLJKWO\ GLࢹHUHQW� <RX FDQ VSHFLI\ WKH LWHP ODEHO E\ SDVVLQJ
LW DV DQ RSWLRQDO DUJXPHQW �DOWKRXJK RSWLRQDO� LW ZRXOG ORRN RGG LI \RX GLGQَW LQFOXGH LW���
,GHDO IRU D VHULHV RI GHࢺQLWLRQV� VXFK DV D JORVVDU\�

?EHJLQ^GHVFULSWLRQ`
?LWHP>)LUVW@ 7KH ILUVW LWHP
?LWHP>6HFRQG@ 7KH VHFRQG LWHP
?LWHP>7KLUG@ 7KH WKLUG HWF ?OGRWV

?HQG^GHVFULSWLRQ`

���



/LVW 6WUXFWXUHV

)LJXUH ��

6RPHWLPHV \RX ZDQW D GHVFULSWLRQ ZKHUH WKH WH[W EHJLQV RQ D QHZ OLQH� 7KLV FDQQRW HDVLO\
EH GRQH ZLWK ??� 7KH WULFN LV WR XVH ?KILOO��

?EHJLQ^GHVFULSWLRQ`
?LWHP>)LUVW@ ?KILOO ??
7KH ILUVW LWHP
?LWHP>6HFRQG@ ?KILOO ??
7KH VHFRQG LWHP
?LWHP>7KLUG@ ?KILOO ??
7KH WKLUG HWF ?OGRWV

?HQG^GHVFULSWLRQ`

� KWWS���ZZZ�WH[�DF�XN�FJL�ELQ�WH[IDT�KWPO"ODEHO QROLQH

���
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1HVWHG OLVWV

)LJXUH ��

����� 1HVWHG OLVWV

/D7H; ZLOO KDSSLO\ DOORZ \RX WR LQVHUW D OLVW HQYLURQPHQW LQWR DQ H[LVWLQJ RQH �XS WR D
GHSWK RI IRXUًLI \RX QHHG PRUH WKDQ IRXU� XVH WKH HDV\OLVW SDFNDJH�� 6LPSO\ EHJLQ WKH
DSSURSULDWH HQYLURQPHQW DW WKH GHVLUHG SRLQW ZLWKLQ WKH FXUUHQW OLVW� /DWH[ ZLOO VRUW RXW
WKH OD\RXW DQG DQ\ QXPEHULQJ IRU \RX�

?EHJLQ^HQXPHUDWH`
?LWHP 7KH ILUVW LWHP
?EHJLQ^HQXPHUDWH`
?LWHP 1HVWHG LWHP �
?LWHP 1HVWHG LWHP �

?HQG^HQXPHUDWH`
?LWHP 7KH VHFRQG LWHP
?LWHP 7KH WKLUG HWF ?OGRWV

?HQG^HQXPHUDWH`

���



/LVW 6WUXFWXUHV

)LJXUH ��

����� &XVWRPL]LQJ OLVWV

&XVWRPL]LQJ /D7H; LV RXWVLGH WKH EHJLQQHUVَ GRPDLQ� :KLOH QRW QHFHVVDULO\ GLࢼFXOW LQ LWVHOI�
EHFDXVH EHJLQQHUV DUH DOUHDG\ RYHUZKHOPHG ZLWK WKH DUUD\ RI FRPPDQGV DQG HQYLURQPHQWV�
PRYLQJ RQ WR PRUH DGYDQFHG WRSLFV UXQV WKH ULVN RI FRQIXVLRQ�

+RZHYHU� VLQFH WKH WXWRULDO DLPV DW EHLQJ FRPSOHWH� ZH VKDOO VWLOO LQFOXGH D EULHI JXLGH RQ
FXVWRPL]LQJ OLVWV� )HHO IUHH WR VNLS�

1RWH WKDW LQ WKH IROORZLQJ ZKHQ ?UHQHZFRPPDQG LV XVHG LW PXVW DSSHDU DIWHU WKH ?EH�
JLQ^GRFXPHQW` LQVWUXFWLRQ VR WKH FKDQJHV PDGH DUH WDNHQ LQWR DFFRXQW� 7KLV LV QHHGHG IRU
ERWK HQXPHUDWHG DQG LWHPL]HG OLVWV�

$OVR EHZDUH RI WKH VSDFHV LQ WKH ODEHO GHࢺQLWLRQV� ,W LV D FRPPRQ HUURU�

���



&XVWRPL]LQJ OLVWV

������� /LQH VSDFLQJ

$V \RX PD\ KDYH QRWLFHG� LQ VWDQGDUG /D7H; GRFXPHQW FODVVHV� WKH YHUWLFDO VSDFLQJ EHWZHHQ
LWHPV� DQG DERYH DQG EHORZ WKH OLVWV DV D ZKROH� LV PRUH WKDQ EHWZHHQ SDUDJUDSKV� LW PD\
ORRN RGG LI WKH GHVFULSWLRQV DUH WRR VKRUW�

8VLQJ SDFNDJHV

,I \RX ZDQW WLJKWO\�SDFNHG OLVWV� XVH WKH PGZOLVW SDFNDJH �LQFOXGHG LQ WKH PGZWRROV EXQGOH��
ZKLFK SURYLGHV FRPSDFW� ْVWDUUHGْ YHUVLRQV RI WKH SUHYLRXV HQYLURQPHQWV� L�H� LWHPL]H�
HQXPHUDWH DQG GHVFULSWLRQ� 7KH\ ZRUN H[DFWO\ LQ WKH VDPH ZD\� EXW WKH RXWSXW LV
PRUH FRPSDFW� 2WKHU SDFNDJHV SURYLGLQJ FRPSDFWHG OLVWV DUH SDUDOLVW DQG HQXPLWHP�

$OWHUQDWLYHO\� XVH WKH PHPRLU FODVV DQG ZLWK ?WLJKWOLVWV�

&XVWRPL]LQJ PDQXDOO\

,QVLGH OLVWV \RX FDQ UHGHࢺQH VRPH OHQJWK�GLPHQVLRQ YDULDEOHV RI /D7H;� IRU H[DPSOH XVLQJ�

?EHJLQ^LWHPL]H` ?LWHPVHS�SW ?SDUVNLS�SW ?SDUVHS�SW
?LWHP ILUVW LWHP
?LWHP VHFRQG LWHP

?HQG^LWHPL]H`

$OWHUQDWLYHO\� WR FUHDWH D XQLࢺHG ORRN LQ \RXU GRFXPHQW \RX FDQ UHGHࢺQH WKH HQXPHUDWH
HQYLURQPHQW�

?OHW?ROGHQXPHUDWH?HQXPHUDWH
?UHQHZFRPPDQG^?HQXPHUDWH`^

?ROGHQXPHUDWH
?VHWOHQJWK^?LWHPVHS`^�SW`
?VHWOHQJWK^?SDUVNLS`^�SW`
?VHWOHQJWK^?SDUVHS`^�SW`

`

$QRWKHU DSSURDFK LV WR UHGHࢺQH WKH ?LWHP FRPPDQG JOREDOO\�

?QHZOHQJWK^?ZLGHLWHPVHS`
?VHWOHQJWK^?ZLGHLWHPVHS`^��?LWHPVHS`
?DGGWROHQJWK^?ZLGHLWHPVHS`^��SW`
?OHW?ROGLWHP?LWHP
?UHQHZFRPPDQG^?LWHP`^?VHWOHQJWK^?LWHPVHS`^?ZLGHLWHPVHS`?ROGLWHP`

������� &XVWRPL]LQJ HQXPHUDWHG OLVWV

8VLQJ SDFNDJHV

7KH WKLQJ SHRSOH ZDQW WR FKDQJH PRVW RIWHQ ZLWK (QXPHUDWHG OLVWV DUH WKH FRXQWHUV� $
TXLFN VROXWLRQ WR WKLV SUREOHP LV SURYLGHG E\ WKH HQXPHUDWH SDFNDJH RI 'DYLG &DUOLVOH�� RU

� KWWS���PLUURUV�IH�XS�SW�SXE�&7$1�PDFURV�ODWH[�UHTXLUHG�WRROV�HQXPHUDWH�SGI7KH HQXPHUDWH
SDFNDJH� 'DYLG &DUOLVOH ����

���

http://mirrors.fe.up.pt/pub/CTAN/macros/latex/required/tools/enumerate.pdf


/LVW 6WUXFWXUHV

WKH PRUH VRSKLVWLFDWHG SDFNDJH HQXPLWHP E\ -DYLHU %H]RV�� :KHQ XVLQJ HQXPHUDWH� LW LV
SRVVLEOH WR VSHFLI\ WKH VW\OH RI WKH QXPEHULQJ� ?EHJLQ^HQXPHUDWH`>VW\OH@�

7KH RSWLRQV $ � D � , � L DQG � GHࢺQH WKH VW\OH DQG DUH VHOI�H[SODQDWRU\� DQ\WKLQJ HOVH LV WUHDWHG
DV WH[W� 7R XVH DQ\ RI WKH VW\OH WRNHQV DV WH[W WKH\ FDQ EH HQFORVHG LQ EUDFHV� H�J� ^$` ZLOO
JLYH D OLWHUDO $� �UHI IWS���WXJ�FWDQ�RUJ�FWDQ�PDFURV�ODWH[�UHTXLUHG�WRROV�HQXPHUDWH�SGI!
&7$1 GRFXPHQWDWLRQ IRU HQXPHUDWH

6RPHWLPHV \RX PD\ ZDQW WR SODFH VRPH VKRUW WH[W LQ IURQW RI WKH HQXPHUDWLRQ IRU H[DPSOH�
ْ([HUFLVH �� ([HUFLVH �� ([HFLVH �� ���ْ� 7KLV LV SRVVLEOH ZLWK WKH HQXPLWHP SDFNDJH�

?EHJLQ^HQXPHUDWH`>ODEHO ?EIVHULHV ([HUFLVH ?DUDELF�@
?LWHP � � �  ��
?LWHP � � �  ��
?LWHP �  �  �

?HQG^HQXPHUDWH`

)LJXUH �� (QXPHUDWLRQ ZLWK WH[W

?EIVHULHV PDNHV LW EROG� ([HUFLVH LV WKH WH[W DQG ?DUDELF LQVHUWV WKH FRXQWHU IROORZHG E\ D
FRORQ ��� ZKLFK LV WUHDWHG DV WH[W DJDLQ�

� KWWS���PLUURUV�IH�XS�SW�SXE�&7$1�PDFURV�ODWH[�FRQWULE�HQXPLWHP�HQXPLWHP�SGI7KH HQXPLWHP
SDFNDJH� -DYLHU %H]RV ����

���

http://mirrors.fe.up.pt/pub/CTAN/macros/latex/contrib/enumitem/enumitem.pdf


&XVWRPL]LQJ OLVWV

0DQXDOO\

7R JR DQ\ IXUWKHU DQG GR LW \RXUVHOI LQVWHDG� D EULHI LQWURGXFWLRQ WR /D7H; FRXQWHUV LV
UHTXLUHG� <RX VKRXOG FKHFN WKH GHGLFDWHG FKDSWHU� DV ZH ZLOO QRW GHOYH LQWR WKH GHWDLOV IRU
QRZ�
7KHUH DUH IRXU LQGLYLGXDO FRXQWHUV WKDW DUH DVVRFLDWHG ZLWK LWHPL]HG OLVWV� HDFK RQH UHSUHVHQWV
WKH IRXU SRVVLEOH OHYHOV RI QHVWLQJ� ZKLFK DUH FDOOHG�

HQXPL
HQXPLL
HQXPLLL
HQXPLY

7KH FRXQWHU LV LQFUHPHQWHG E\ ?LWHP EHIRUH LW LV SULQWHG� )RU H[DPSOH WR UHVHW HQXPL XVH�

?EHJLQ^HQXPHUDWH`
?VHWFRXQWHU^HQXPL`^�`
?LWHP ILIWK HOHPHQW

?HQG^HQXPHUDWH`

�� IWKࢺ HOHPHQW

7KH FRPPDQG UHVSRQVLEOH IRU IRUPDWWLQJ WKH YDULRXV OHYHOV RI QHVWLQJ DUH

?ODEHOHQXPL
?ODEHOHQXPLL
?ODEHOHQXPLLL
?ODEHOHQXPLY

([DPSOH�

?UHQHZFRPPDQG^?ODEHOHQXPL`^�?5RPDQ^HQXPL`�`
?UHQHZFRPPDQG^?ODEHOHQXPLL`^?5RPDQ^HQXPL`�a?DOSK^HQXPLL``

7KLV VLPSO\ UHGHࢺQHV WKH DSSHDUDQFH RI WKH ODEHO� ZKLFK LV �QHࢺ SURYLGLQJ WKDW \RX GR QRW
LQWHQG WR FURVV�UHIHUHQFH WR D VSHFLࢺF LWHP ZLWKLQ WKH OLVW� LQ ZKLFK FDVH WKH UHIHUHQFH ZLOO EH
SULQWHG LQ WKH RULJLQDO IRUPDW� 7KLV LVVXH GRHV QRW DULVH LI \RX UHGHࢺQH WKH FRXQWHU SULQWHU�

?UHQHZFRPPDQG^?WKHHQXPL`^?5RPDQ^HQXPL``
?UHQHZFRPPDQG^?ODEHOHQXPL`^�?WKHHQXPL�`
?UHQHZFRPPDQG^?WKHHQXPLL`^?DOSK^HQXPLL``
?UHQHZFRPPDQG^?ODEHOHQXPLL`^?WKHHQXPL�a?WKHHQXPLL`

������� &XVWRPL]LQJ LWHPL]HG OLVWV

,WHPL]HG OLVWV DUH QRW DV FRPSOH[ DV WKH\ GR QRW QHHG WR FRXQW� 7KHUHIRUH� WR FXVWRPL]H� \RX
VLPSO\ FKDQJH WKH ODEHOV� ,W FDQ EH GRQH PDQXDOO\ IRU HDFK HQWU\ ZLWK ?LWHP>QHZ V\PERO@�
HJ ?LWHP>�?VWDU�@�

� &KDSWHU �� RQ SDJH ���

���



/LVW 6WUXFWXUHV

7KH LWHPL]H ODEHOV DUH DFFHVVHG YLD ?ODEHOLWHPL� ?ODEHOLWHPLL� ?ODEHOLWHPLLL� ?OD�
EHOLWHPLY� IRU WKH IRXU UHVSHFWLYH OHYHOV�

?UHQHZFRPPDQG^?ODEHOLWHPL`^?WH[WJUHDWHU`

7KH DERYH H[DPSOH ZRXOG VHW WKH ODEHOV IRU WKH UVWࢺ OHYHO WR D JUHDWHU WKDQ �!� V\PERO� 2I
FRXUVH� WKH WH[W V\PEROV DYDLODEOH LQ /DWH[ DUH QRW YHU\ H[FLWLQJ� :K\ QRW XVH RQH RI WKH
=DSI'LQJEDW V\PEROV� DV GHVFULEHG LQ WKH 6\PEROV� VHFWLRQ� 2U XVH D PDWKHPDWLFDO V\PERO�

?UHQHZFRPPDQG^?ODEHOLWHPL`^�?VWDU�`

,WHPL]HG OLVW ZLWK WLJKWO\ VHW LWHPV� WKDW LV ZLWK QR YHUWLFDO VSDFH EHWZHHQ WZR FRQVHFXWLYH
LWHPV� FDQ EH FUHDWHG DV IROORZV�

?EHJLQ^LWHPL]H`
?VHWOHQJWK^?LWHPVHS`^�FP`�
?VHWOHQJWK^?SDUVNLS`^�FP`�
?LWHP ,WHP RSHQLQJ WKH OLVW
?LWHP ,WHP WLJKWO\ IROORZLQJ

?HQG^LWHPL]H`

����� ,QOLQH OLVWV

,QOLQH OLVWV FDQ EH DFKLHYHG DV IROORZV�

������� :LWK SDFNDJH SDUDOLVW

7KH SDUDOLVW SDFNDJH SURYLGHV WKH LQSDUDHQXP HQYLURQPHQW �ZLWK DQ RSWLRQDO IRUPDWWLQJ
VSHFLࢺFDWLRQ LQ VTXDUH EUDFNHWV��

?XVHSDFNDJH^SDUDOLVW`
� ���

?EHJLQ^GRFXPHQW`

,QOLQH OLVWV� ZKLFK DUH
VHTXHQWLDO LQ QDWXUH� MXVW OLNH HQXPHUDWHG
OLVWV� EXW DUH
?EHJLQ^LQSDUDHQXP`>?LWVKDSH D?XSVKDSH�@
?LWHP IRUPDWWHG ZLWKLQ WKHLU SDUDJUDSK�
?LWHP XVXDOO\ ODEHOOHG ZLWK OHWWHUV� DQG
?LWHP XVXDOO\ KDYH WKH ILQDO LWHP SUHIL[HG ZLWK
CDQG
 RU CRU
�
?HQG^LQSDUDHQXP` OLNH WKLV H[DPSOH�
���

� &KDSWHU ������ RQ SDJH ���

���



,QOLQH OLVWV

)LJXUH ��

7R FKDQJH WKH VW\OHV RI WKH FRXQWHU� WRNHQV $� D� ,� L� DQG � FDQ EH XVHG LQ WKH RSWLRQDO
DUJXPHQW WR SURGXFH WKH FRXQWHU ZLWK RQH RI WKH VW\OHV ?$OSK� ?DOSK� ?5RPDQ� ?URPDQ DQG
?DUDELF� )RU H[DPSOH� ?EHJLQ^LQSDUDHQXP`>�L�@ SURGXFHV WKH ODEHOV �L�� �LL�� �LLL� ���

������� :LWK SDFNDJH HQXPLWHP

?XVHSDFNDJH>LQOLQH@^HQXPLWHP`
� ���

?EHJLQ^GRFXPHQW`

,QOLQH OLVWV� ZKLFK DUH
VHTXHQWLDO LQ QDWXUH� MXVW OLNH HQXPHUDWHG
OLVWV� EXW DUH
?EHJLQ^HQXPHUDWH`>ODEHO ?LWVKDSH?DOSK?XSVKDSH�@
?LWHP IRUPDWWHG ZLWKLQ WKHLU SDUDJUDSK�
?LWHP XVXDOO\ ODEHOOHG ZLWK OHWWHUV� DQG
?LWHP XVXDOO\ KDYH WKH ILQDO LWHP SUHIL[HG ZLWK
CDQG
 RU CRU
�
?HQG^HQXPHUDWH` OLNH WKLV H[DPSOH�
���

)LJXUH ��

3DFNDJH VKRUWOVW DOVR SURYLGHV LQOLQH OLVWV�

���



/LVW 6WUXFWXUHV

����� (DV\OLVW SDFNDJH

7KH HDV\OLVW SDFNDJH �UHI IWS���FWDQ�WXJ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�HDV\OLVW�HDV\OLVW�
GRF�SGI!HDV\OLVW GRFXPHQWDWLRQ DOORZV \RX WR FUHDWH OLVW XVLQJ D PRUH FRQYHQLHQW V\QWD[
DQG ZLWK LQࢺQLWH QHVWHG OHYHOV� ,W LV DOVR YHU\ FXVWRPL]DEOH�
/RDG WKH SDFNDJH ZLWK WKH FRQWURO FKDUDFWHU DV RSWLRQDO DUJXPHQW�

?XVHSDFNDJH>DPSHUVDQG@^HDV\OLVW`

7KH HDV\OLVW HQYLURQPHQW ZLOO GHIDXOW WR HQXPHUDWLRQV�

?EHJLQ^HDV\OLVW`
	 0DLQ LWHPa�
		 6XE LWHP�
		 $QRWKHU VXE LWHP�
?HQG^HDV\OLVW`

,W IHDWXUHV SUHGHࢺQHG VW\OHV ZKLFK \RX FDQ VHW DV RSWLRQDO DUJXPHQW�

?EHJLQ^HDV\OLVW`>LWHPL]H@
� ���
?HQG^HDV\OLVW`

$YDLODEOH VW\OHV�

ٗ WUDFWDWXV
ٗ FKHFNOLVW � $OO LWHPV KDYH HPSW\ FKHFN ER[HV QH[W WR WKHP
ٗ ERRNWRF � $SSUR[LPDWHO\ WKH IRUPDW XVHG E\ WKH WDEOH RI FRQWHQWV RI WKH ERRN FODVV
ٗ DUWLFOHWRF � $SSUR[LPDWHO\ WKH IRUPDW XVHG E\ WKH WDEOH RI FRQWHQWV RI WKH DUWLFOH FODVV
ٗ HQXPHUDWH � 7KH GHIDXOW
ٗ LWHPL]H

<RX FDQ FXVWRPL]H OLVWV ZLWK WKH ?/LVW3URSHUWLHV����� FRPPDQG DQG UHYHUW EDFN WKH
FXVWRPL]DWLRQ ZLWK ?QHZOLVW^`� <HV� WKDWَV SDUHQWKHVHV IRU ?/LVW3URSHUWLHV SDUDPHWHUV�

7KH 6W\OH SDUDPHWHU VHWV WKH VW\OH RI FRXQWHUV DQG WH[W� WKH 6W\OH SDUDPHWHU VHWV WKH
V\WOH RI FRXQWHUV� DQG WKH 6W\OH SDUDPHWHU VHWV WKH VW\OH RI WH[W� 7KH SDUDPHWHU 1XPEHUV
GHWHUPLQHV WKH ZD\ WKDW WKH QXPEHUV DUH GLVSOD\HG DQG WKH SRVVLEOH YDOXHV DUH U RU 5 �IRU
ORZHU DQG XSSHU FDVH 5RPDQ QXPHUDOV�� O RU / �IRU ORZHU DQG XSSHU FDVH OHWWHUV�� D �IRU
$UDELF QXPEHUV� WKH GHIDXOW�� DQG ] �IRU =DSIَV 'LQJEDWV��

7KH )LQDO0DUN SDUDPHWHU VHWV WKH SXQFWXDWLRQ RI WKH QDOࢺ FRXQWHU �([� )LQDO0DUN� ^�`�
ZKLOH )LQDO6SDFH VHWV WKH DPRXQW RI VSDFH EHWZHHQ WKH LWHP DQG WKH LWHPَV WH[W� 7KH
0DUJLQ SDUDPHWHU VHWV WKH GLVWDQFH IURP WKH OHIW PDUJLQ �([� )LQDO6SDFH� �FP�� 7KH
3URJUHVVLYH SDUDPHWHU VHWV WKH GLVWDQFH IURP WKH OHIW PDUJLQ RI DOO LWHPV LQ SURSRUWLRQ WR
WKHLU OHYHO�

7KH SDUDPHWHU SUHYHQWV WKH UVWࢺ Q FRXQWHUV IURP DSSHDULQJ LQ DOO OHYHOV� ,I WKHUH LV D
QXPEHU DIWHU D SDUDPHWHU �([� 6W\OH�� WKHQ WKLV QXPEHUV LQGLFDWHV WKH OHYHO WKDW LW ZLOO
DࢹHFW �([� 6W\OH� ?FRORU^UHG`��
([DPSOH RI FXVWRP HQXPHUDWH�

?EHJLQ^HDV\OLVW`>HQXPHUDWH@
?/LVW3URSHUWLHV�6W\OH� �1XPEHUV D�1XPEHUV� 5�)LQDO0DUN ^�`�

���



(DV\OLVW SDFNDJH

	 0DLQ LWHPa�
		 6XE LWHP�
		 $QRWKHU VXE LWHP�
?HQG^HDV\OLVW`

1RWH WKDW ZH SXW WKH )LQDO0DUN DUJXPHQW EHWZHHQ ^` WR DYRLG /D7H; XQGHUVWDQGLQJ LW
DV WKH HQG RI WKH SURSHUWLHV OLVW� 1RZ ZH FKDQJH WKH GHIDXOW SURSHUWLHV WR SULQW D FXVWRP
LWHPL]H�

?XVHSDFNDJH^DPVV\PE`
?/LVW3URSHUWLHV�+LGH ���� +DQJ WUXH� 3URJUHVVLYH �H[� 6W\OH �� �
6W\OH� �?EXOOHW� �6W\OH� �?FLUF� �6W\OH� ?WLQ\�?EODFNVTXDUH� �
� ���

?EHJLQ^HDV\OLVW`
	 %ODK
	 %ODK
		 %ODK
			 %ODK
				 %ODK
					 %ODK
?HQG^HDV\OLVW`

ي %ODK

• %ODK

◦ %ODK

! %ODK

ي %ODK

6SDFHV LQ 6W\OH SDUDPHWHUV DUH LPSRUWDQW� 7KH 6W\OH SDUDPHWHU DFWV DV D GHIDXOW YDOXH
DQG HDV\OLVW ZLOO XVH D PHGLXP GDVK IRU OHYHO �� � DQG RQZDUG�
<RX FDQ DOVR GHࢺQH FXVWRP VW\OHV XVLQJ /D7H; PDFURV�

?QHZFRPPDQG?P\LWHPL]H^?/LVW3URSHUWLHV�+LGH ���� +DQJ WUXH� 3URJUHVVLYH �H[�
6W\OH �?VWDU� �`
?QHZFRPPDQG?P\HQXPHUDWH^?/LVW3URSHUWLHV�6SDFH �?EDVHOLQHVNLS�`

� ���
?EHJLQ^HDV\OLVW` ?P\LWHPL]H
	 %ODK
?HQG^HDV\OLVW`

,PSRUWDQW QRWH� HDV\OLVW KDV VRPH GUDZEDFNV� )LUVW LI \RX QHHG WR SXW DQ HDV\OLVW LQVLGH
DQ HQYLURQPHQW XVLQJ WKH VDPH FRQWURO FKDUDFWHU DV WKH RQH VSHFLࢺHG IRU HDV\OLVW� \RX PD\
JHW DQ HUURU� 7R FLUFXPYHQW LW� XVH WKH IROORZLQJ FRPPDQGV SURYLGHG E\ HDV\OLVW�

?$FWLYDWH
?EHJLQ^HDV\OLVW`
	 ���

���



/LVW 6WUXFWXUHV

?HQG^HDV\OLVW`
?'HDFWLYDWH

%HVLGHV XVLQJ HDV\OLVW DORQJ ZLWK JXUHVࢺ PD\ FDXVH VRPH WURXEOH WR WKH OD\RXW DQG WKH
LQGHQWDWLRQ� /D7H; OLVWV GR QRW KDYH WKLV SUREOHP�

7R XVH HDV\OLVW ZLWK %HDPHU� HDFK IUDPH WKDW XVHV HDV\OLVW PXVW EH PDUNHG DV IUDJLOH�

?EHJLQ^IUDPH`>IUDJLOH@
���
?EHJLQ^HDV\OLVW`>LWHPL]H@

���
?HQG^HDV\OLVW`
���

?HQG^IUDPH`

����� 1RWHV DQG UHIHUHQFHV

���



��� 6SHFLDO &KDUDFWHUV

,Q WKLV FKDSWHU ZH ZLOO WDFNOH PDWWHUV UHODWHG WR LQSXW HQFRGLQJ� W\SHVHWWLQJ GLDFULWLFV DQG
VSHFLDO FKDUDFWHUV�

,Q WKH IROORZLQJ GRFXPHQW� ZH ZLOO UHIHU WR VSHFLDO FKDUDFWHUV IRU DOO V\PEROV RWKHU WKDQ
$�=D�]��� DQG (QJOLVK SXQFWXDWLRQ PDUNV�

7KLV FKDSWHU LV WLJKWO\ OLQNHG ZLWK WKH IRQW HQFRGLQJ LVVXH� <RX VKRXOG KDYH D ORRN DW )RQWV�
RQ WKH WRSLF�

6RPH ODQJXDJHV XVXDOO\ QHHG D GHGLFDWHG LQSXW V\VWHP WR HDVH GRFXPHQW ZULWLQJ� 7KLV LV
WKH FDVH IRU $UDELF� &KLQHVH� -DSDQHVH� .RUHDQ DQG RWKHUV� 7KLV VSHFLࢺF PDWWHU ZLOO EH
WDFNOHG LQ ,QWHUQDWLRQDOL]DWLRQ��

7KH UXOHV IRU SURGXFLQJ FKDUDFWHUV ZLWK GLDFULWLFDO PDUNV� VXFK DV DFFHQWV� GLࢹHU VRPHZKDW
GHSHQGLQJ ZKHWKHU \RX DUH LQ WH[W PRGH� PDWK PRGH� RU WKH WDEELQJ HQYLURQPHQW�

����� ,QSXW HQFRGLQJ

������� $ WHFKQLFDO PDWWHU

0RVW RI WKH PRGHUQ FRPSXWHU V\VWHPV DOORZ \RX WR LQSXW OHWWHUV RI QDWLRQDO DOSKDEHWV
GLUHFWO\ IURP WKH NH\ERDUG� ,I \RX WULHG WR LQSXW WKHVH VSHFLDO FKDUDFWHUV LQ \RXU /D7H;
VRXUFH OHࢺ DQG FRPSLOHG LW� \RX PD\ KDYH QRWLFHG WKDW WKH\ GR QRW JHW SULQWHG DW DOO�

$ /D7H; VRXUFH GRFXPHQW LV D SODLQ WH[W �OHࢺ $ FRPSXWHU VWRUHV GDWD LQ D ELQDU\ IRUPDW�
WKDW LV D VHTXHQFH RI ELWV �� DQG ��� 7R GLVSOD\ D SODLQ WH[W �OHࢺ ZH QHHG D FRGH ZKLFK
WHOOV ZKLFK VHTXHQFH RI ELWV FRUUHVSRQGV WR ZKLFK VHTXHQFH RI FKDUDFWHUV� 7KLV DVVRFLDWLRQ
LV FDOOHG LQSXW HQFRGLQJ � FKDUDFWHU HQFRGLQJ � RU PRUH LQIRUPDOO\ FKDUVHW �

)RU KLVWRULFDO UHDVRQV� WKHUH DUH PDQ\ GLࢹHUHQW LQSXW HQFRGLQJV� 7KHUH LV DQ DWWHPSW WR
XQLI\ DOO WKH HQFRGLQJ ZLWK D VSHFLࢺFDWLRQ WKDW FRQWDLQV DOO H[LVWHQW V\PEROV WKDW DUH NQRZQ
IURP KXPDQ KLVWRU\� 7KLV VSHFLࢺFDWLRQ LV 8QLFRGH � ,W RQO\ GHࢺQHV FRGH SRLQWV � ZKLFK LV D
QXPEHU IRU D V\PERO� EXW QRW WKH ZD\ V\PEROV DUH UHSUHVHQWHG LQ ELQDU\ YDOXH� )RU WKDW�
XQLFRGH HQFRGLQJV DUH LQ FKDUJH� 7KHUH DUH DOVR VHYHUDO XQLFRGH HQFRGLQJV DYDLODEOH� 87)��
EHLQJ RQH RI WKHP�

7KH $6&,, HQFRGLQJ LV DQ HQFRGLQJ ZKLFK GHࢺQHV ��� FKDUDFWHUV RQ � ELWV� ,WV ZLGHVSUHDG
XVH KDV OHG WKH YDVW PDMRULW\ RI HQFRGLQJV WR KDYH EDFNZDUG FRPSDWLELOLW\ ZLWK $6&,,� E\

� &KDSWHU � RQ SDJH ��
� &KDSWHU �� RQ SDJH ���

���



6SHFLDO &KDUDFWHUV

GHࢺQLQJ WKH UVWࢺ ��� FKDUDFWHUV WKH VDPH ZD\� 7KH RWKHU FKDUDFWHUV DUH DGGHG XVLQJ PRUH
ELWV �� RU PRUH��

7KLV LV DFWXDOO\ D ELJ LVVXH� VLQFH LI \RX GR QRW XVH WKH ULJKW HQFRGLQJ WR GLVSOD\ D �OHࢺ LW ZLOO
VKRZ ZHLUG FKDUDFWHUV� :KDW PRVW SURJUDPV WU\ WR GR LV JXHVV VWDWLVWLFDOO\ WKH HQFRGLQJ E\
DQDO\]LQJ WKH IUHTXHQW VHTXHQFHV RI ELWV� 6DGO\� LW LV QRW ���� VDIH� 6RPH WH[W HGLWRUV PD\
QRW ERWKHU JXHVVLQJ WKH HQFRGLQJ DQG ZLOO MXVW XVH WKH 26 GHIDXOW HQFRGLQJ� <RX VKRXOG
FRQVLGHU WKDW RWKHU SHRSOH PLJKW QRW EH DEOH WR GLVSOD\ GLUHFWO\ \RXU LQSXW OHVࢺ RQ WKHLU
FRPSXWHU� EHFDXVH WKH GHIDXOW HQFRGLQJ IRU WH[W OHࢺ LV GLࢹHUHQW� ,W GRHV QRW PHDQ WKDW WKH
XVHU FDQQRW XVH DQRWKHU HQFRGLQJ� EHVLGHV WKH GHIDXOW RQH� RQO\ WKDW LW KDV WR EH FRQࢺJXUHG�
)RU H[DPSOH� WKH *HUPDQ XPODXW ¦ RQ 26�� LV HQFRGHG DV ���� ZLWK /DWLQ� LW LV HQFRGHG DV
���� ZKLOH LQ &\ULOOLF HQFRGLQJ FS���� WKLV OHWWHU GRHV QRW H[LVW DW DOO� 7KHUHIRUH \RX VKRXOG
FRQVLGHU HQFRGLQJ ZLWK FDUH �

7KH IROORZLQJ WDEOH VKRZV WKH GHIDXOW HQFRGLQJV IRU VRPH RSHUDWLQJ V\VWHPV�

2SHUDWLQJ V\VWHP 'HIDXOW (QFRGLQJV
:HVWHUQ /DWLQ &\ULOOLF

0RGHUQ 8QLFHV �%6'� 0DF 26 ;�
*18�/LQX[�

XWI�� XWI��

0DF �EHIRUH 26 ;� DSSOHPDF PDFF\U
8QL[ �2OG� ODWLQ� NRL��UX
:LQGRZV DQVLQHZ � FS���� FS����
'26� 26�� FS��� FS���QDY

87)�� DQG /DWLQ� DUH QRW FRPSDWLEOH� ,W PHDQV WKDW LI \RX WU\ WR RSHQ D /DWLQ��HQFRGHG
OHࢺ XVLQJ D 87)�� GHFRGLQJ� LW ZLOO GLVSOD\ RGG V\PEROV RQO\ LI \RX XVHG DFFHQWV LQ LW� VLQFH
ERWK HQFRGLQJ DUH $6&,, VXSHUVHW WKH\ HQFRGH WKH FODVVLF OHWWHUV WKH VDPH ZD\� 7KHUH
DUHQَW PDQ\ DGYDQWDJHV LQ XVLQJ /DWLQ� RYHU 87)��� ZKLFK LV WHFKQLFDOO\ VXSHULRU� 87)��
LV DOVR EHFRPLQJ WKH PRVW ZLGHO\ XVHG HQFRGLQJ �RQ WKH :HE� LQ PRGHUQ 8QLFHV� HWF���

! :DUQLQJ
:H UHDOO\ XUJH \RX WR XVH 87)�� HQFRGLQJ� ,W LV WHFKQLFDOO\ VXSHULRU WR PRVW �DOO"�
HQFRGLQJV� LW VXSSRUWV WKH IXOO 8QLFRGH VSHFLࢺFDWLRQ �DOO V\PEROV WKDW HYHU H[LVWHG��
DQG LV EDFNZDUG FRPSDWLEOH ZLWK $6&,,� /DWLQ� LV QRW XQLYHUVDO� DQG KDYLQJ PXOWLSOH
HQFRGLQJ DURXQG KDV DOZD\V EHHQ D VRXUFH RI SUREOHPV��

������� 'HDOLQJ ZLWK /D7H;

7H; XVHV $6&,, E\ GHIDXOW� %XW ��� FKDUDFWHUV LV QRW HQRXJK WR VXSSRUW QRQ�HQJOLVK
ODQJXDJHV� 7H; KDV LWV RZQ ZD\ WR GR WKDW ZLWK FRPPDQGV IRU HYHU\ GLDFULWLFDO PDUNLQJ
�VHH (VFDSHG FRGHV��� %XW LI ZH ZDQW DFFHQWV DQG RWKHU VSHFLDO FKDUDFWHUV WR DSSHDU GLUHFWO\
LQ WKH VRXUFH �OHࢺ ZH KDYH WR WHOO 7H; WKDW ZH ZDQW WR XVH D GLࢹHUHQW HQFRGLQJ�

� &KDSWHU ���� RQ SDJH ���

���



,QSXW HQFRGLQJ

7KHUH DUH VHYHUDO HQFRGLQJV DYDLODEOH WR /D7H;�

ٗ $6&,,� WKH GHIDXOW� 2QO\ EDUH HQJOLVK FKDUDFWHUV DUH VXSSRUWHG LQ WKH VRXUFH �OHࢺ
ٗ ,62������� �D�N�D� /DWLQ ��� ��ELWV HQFRGLQJ� ,W VXSSRUWV PRVW FKDUDFWHUV IRU ODWLQ
ODQJXDJHV� EXW WKDWَV LW�

ٗ 87)��� D 8QLFRGH PXOWL�E\WH HQFRGLQJ� 6XSSRUWV WKH FRPSOHWH 8QLFRGH VSHFLࢺFDWLRQ�
ٗ 2WKHUV���

,Q WKH IROORZLQJ ZH ZLOO DVVXPH \RX ZDQW WR XVH 87)���

7KHUH DUH VRPH LPSRUWDQW VWHSV WR VSHFLI\ HQFRGLQJ�

ٗ 0DNH VXUH \RXU WH[W HGLWRU GHFRGHV WKH OHࢺ LQ 87)���
ٗ 0DNH VXUH LW VDYHV \RXU OHࢺ LQ 87)��� 0RVW WH[W HGLWRUV GR QRW PDNH WKH GLVWLQFWLRQ� EXW
VRPH GR� VXFK DV 1RWHSDG���

ٗ ,I \RX DUH ZRUNLQJ LQ D WHUPLQDO� PDNH VXUH LW LV VHW WR VXSSRUW 87)�� LQSXW DQG RXWSXW�
6RPH ROG 8QL[ WHUPLQDOV PD\ QRW VXSSRUW 87)��� 3X77<� LV QRW VHW WR XVH 87)�� E\
GHIDXOW� \RX KDYH WR FRQࢺJXUH LW�

ٗ 7HOO /D7H; WKDW WKH VRXUFH OHࢺ LV 87)�� HQFRGHG�

?XVHSDFNDJH>XWI�@^LQSXWHQF`

LQSXWHQF � SDFNDJH WHOOV /D7H; ZKDW WKH WH[W HQFRGLQJ IRUPDW RI \RXU �WH[ OHVࢺ LV�

! :DUQLQJ
,I \RX FKHFN WKH FKDUDFWHU HQFRGLQJ �H�J� XVLQJ WKH 8QL[ ILOH FRPPDQG�� EH VXUH WKDW
\RXU OHࢺ FRQWDLQV DW OHDVW RQH VSHFLDO FKDUDFWHU� RWKHUZLVH LW ZLOO EH UHFRJQL]HG DV
$6&,, �ZKLFK LV ORJLFDO VLQFH 87)�� LV DV VXSHUVHW RI $6&,,��

7KH LQSXWHQF SDFNDJH DOORZV DV ZHOO WKH XVHU WR FKDQJH WKH HQFRGLQJ ZLWKLQ WKH GRFXPHQW
E\ PHDQV RI WKH FRPPDQG ?LQSXWHQFRGLQJ^
HQFRGLQJ QDPH
`�

?XVHSDFNDJH>XWI�@^LQSXWHQF`
� ���
� ,Q WKLV DUHD
� 7KH 87)�� HQFRGLQJ LV VSHFLILHG�
� ���
?LQSXWHQFRGLQJ^ODWLQ�`
� ���
� +HUH WKH WH[W HQFRGLQJ LV VSHFLILHG DV ,62 /DWLQ���
� ���
?LQSXWHQFRGLQJ^XWI�`
� %DFN WR WKH 87)�� HQFRGLQJ�
� ���

� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�3X77<
� )RU D GHWDLOHG LQIRUPDWLRQ RQ WKH SDFNDJH� VHH FRPSOHWH VSHFLࢺFDWLRQV ZULWWHQ E\ WKH SDFNDJHَV DXWKRUV

ʆ^KWWSV���ZZZ�WXJ�RUJ�WH[PI�GLVW�GRF�ODWH[�EDVH�LQSXWHQF�SGI` �

���

http://en.wikipedia.org/wiki/PuTTY
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6SHFLDO &KDUDFWHUV

������� ([WHQGLQJ WKH VXSSRUW

7KH /D7H; VXSSRUW RI 87)�� LV IDLUO\ VSHFLࢺF� LW LQFOXGHV RQO\ D OLPLWHG UDQJH RI XQLFRGH
LQSXW FKDUDFWHUV� ,W RQO\ GHࢺQHV WKRVH V\PEROV WKDW DUH NQRZQ WR EH DYDLODEOH ZLWK WKH
FXUUHQW IRQW HQFRGLQJ � <RX PLJKW HQFRXQWHU D VLWXDWLRQ ZKHUH XVLQJ 87)�� PLJKW UHVXOW
LQ HUURU�

� 3DFNDJH LQSXWHQF (UURU� 8QLFRGH FKDU ?X��Ę QRW VHW XS IRU XVH ZLWK /D7H;�

7KLV LV GXH WR WKH XWI� GHࢺQLWLRQ QRW QHFHVVDULO\ KDYLQJ D PDSSLQJ RI DOO WKH FKDUDFWHU
JO\SKV \RX DUH DEOH WR HQWHU RQ \RXU NH\ERDUG� 6XFK FKDUDFWHUV DUH IRU H[DPSOH

Ĥ ģ Ę ė Җ ҕ è ç

,Q VXFK FDVH� \RX PD\ WU\ QHHG WR XVH WKH XWI�[ RSWLRQ WR GHࢺQH PRUH FKDUDFWHU FRPELQD�
WLRQV� XWI�[ LV QRW RࢼFLDOO\ VXSSRUWHG� EXW FDQ EH YLDEOH LQ VRPH FDVHV� +RZHYHU LW PLJKW
EUHDN XS FRPSDWLELOLW\ ZLWK VRPH SDFNDJHV OLNH FVTXRWHV�
$QRWKHU SRVVLEOLW\ LV WR VWLFN ZLWK XWI� DQG WR GHࢺQH WKH FKDUDFWHUV \RXUVHOI� 7KLV LV HDV\�

?'HFODUH8QLFRGH&KDUDFWHU^
FRGHSRLQW
`^
7H; VHTXHQFH
`

ZKHUH FRGHSRLQW LV WKH XQLFRGH FRGHSRLQW RI WKH GHVLUHG FKDUDFWHU� 7H; VHTXHQFH LV ZKDW
WR SULQW ZKHQ WKH FKDUDFWHU PDWFKLQJ WKH FRGHSRLQW LV PHW� <RX PD\ QGࢺ FRGHSRLQWV RQ
WKLV VLWH�� &RGHSRLQWV DUH HDV\ WR QGࢺ RQ WKH ZHE� ([DPSOH�

?'HFODUH8QLFRGH&KDUDFWHU^����`^?A\`

1RZ LQSXWWLQJ َĹَ ZLOO HࢹHFWLYHO\ SULQW َĹَ�

:LWK ;H7H; DQG /XD7H; WKH LQSXWHQF SDFNDJH LV QR ORQJHU QHHGHG� %RWK HQJLQHV VXS�
SRUW 87)�� GLUHFWO\ DQG DOORZ WKH XVH RI 77) DQG 2SHQ7\SH IRQWV WR VXSSRUW 8QLFRGH
FKDUDFWHUV� 6HH WKH )RQWV� VHFWLRQ IRU PRUH LQIRUPDWLRQ�

����� (VFDSHG FRGHV

,Q DGGLWLRQ WR GLUHFW 87)�� LQSXW� /D7H; VXSSRUWV WKH FRPSRVLWLRQ RI VSHFLDO FKDUDFWHUV�
7KLV LV FRQYHQLHQW LI \RXU NH\ERDUG ODFNV VRPH GHVLUHG DFFHQWV DQG RWKHU GLDFULWLFV�

7KH IROORZLQJ DFFHQWV PD\ EH SODFHG RQ OHWWHUV� $OWKRXJK َRَ OHWWHU LV XVHG LQ PRVW RI WKH
H[DPSOHV� WKH DFFHQWV PD\ EH SODFHG RQ DQ\ OHWWHU� $FFHQWV PD\ HYHQ EH SODFHG DERYH D
ْPLVVLQJْ OHWWHU� IRU H[DPSOH� ?ȥ^` SURGXFHV D WLOGH RYHU D EODQN VSDFH�

7KH IROORZLQJ FRPPDQGV PD\ EH XVHG RQO\ LQ SDUDJUDSK �GHIDXOW� RU /5 �OHIW�ULJKW� PRGH�

� KWWS���ZZZ�XQLFRGH�RUJ�FKDUWV��V\PEROV
� &KDSWHU ���� RQ SDJH ���

���
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/HVV WKDQ � DQG JUHDWHU WKDQ !

/D7H; FRP�
PDQG

6DPSOH 'HVFULSWLRQ

?C^R` ´ JUDYH DFFHQW
?
^R` µ DFXWH DFFHQW
?ȑ^R` ¶ FLUFXPࢻH[
?�^R` ¸ XPODXW� WUHPD RU GLHUHVLV
?+^R` ē ORQJ +XQJDULDQ XPODXW �GRXEOH DFXWH�
?ȥ^R` · WLOGH
?F^F` © FHGLOOD
?N^D` Ç RJRQHN
?O^` Ą EDUUHG O �O ZLWK VWURNH�
? ^R` ď PDFURQ DFFHQW �D EDU RYHU WKH OHWWHU�
?E^R` R EDU XQGHU WKH OHWWHU
?�^R` Ǳ GRW RYHU WKH OHWWHU
?G^X` Ի GRW XQGHU WKH OHWWHU
?U^D` § ULQJ RYHU WKH OHWWHU �IRU § WKHUH LV DOVR WKH VSHFLDO

FRPPDQG ?DD�
?X^R` đ EUHYH RYHU WKH OHWWHU
?Y^V` ģ FDURQ�K£ÏHN �ْYْ� RYHU WKH OHWWHU
?W^RR` R˭R ْWLHْ �LQYHUWHG X� RYHU WKH WZR OHWWHUV
?R º VODVKHG R �R ZLWK VWURNH�

7R SODFH D GLDFULWLF RQ WRS RI DQ L RU D M� LWV GRW KDV WR EH UHPRYHG� 7KH GRWOHVV YHUVLRQ RI
WKHVH OHWWHUV LV DFFRPSOLVKHG E\ W\SLQJ ?L DQG ?M� )RU H[DPSOH�

ٗ ?ȑ?L VKRXOG EH XVHG IRU L FLUFXPࢻH[ َ°َ�
ٗ ?�?L VKRXOG EH XVHG IRU L XPODXW َ±َ�

,I D GRFXPHQW LV WR EH ZULWWHQ FRPSOHWHO\ LQ D ODQJXDJH WKDW UHTXLUHV SDUWLFXODU GLDFULWLFV
VHYHUDO WLPHV� WKHQ XVLQJ WKH ULJKW FRQࢺJXUDWLRQ DOORZV WKRVH FKDUDFWHUV WR EH ZULWWHQ GL�
UHFWO\ LQ WKH GRFXPHQW� )RU H[DPSOH� WR DFKLHYH HDVLHU FRGLQJ RI XPODXWV� WKH EDEHO SDFNDJH
FDQ EH FRQࢺJXUHG DV ?XVHSDFNDJH>JHUPDQ@^EDEHO`� 7KLV SURYLGHV WKH VKRUW KDQG �R IRU
?�R� 7KLV LV YHU\ XVHIXO LI RQH QHHGV WR XVH VRPH WH[W DFFHQWV LQ D ODEHO� VLQFH QR EDFNVODVK
ZLOO EH DFFHSWHG RWKHUZLVH�

0RUH LQIRUPDWLRQ UHJDUGLQJ ODQJXDJH FRQࢺJXUDWLRQ FDQ EH IRXQG LQ WKH ,QWHUQDWLRQDOL]DWLRQ�
VHFWLRQ�

����� /HVV WKDQ � DQG JUHDWHU WKDQ !

7KH WZR V\PEROV َ�َ DQG َ!َ DUH DFWXDOO\ $6&,, FKDUDFWHUV� EXW \RX PD\ KDYH QRWLFHG WKDW
WKH\ ZLOO SULQW َcَ DQG َ�َ UHVSHFWLYHO\� 7KLV LV D IRQW HQFRGLQJ LVVXH� ,I \RX ZDQW WKHP WR
SULQW WKHLU UHDO V\PERO� \RX ZLOO KDYH WR XVH DQRWKHU IRQW HQFRGLQJ VXFK DV 7�� ORDGHG ZLWK
WKH IRQWHQF SDFNDJH� 6HH )RQWV�� IRU PRUH GHWDLOV RQ IRQW HQFRGLQJ�

� &KDSWHU �� RQ SDJH ���
�� &KDSWHU � RQ SDJH ��

���



6SHFLDO &KDUDFWHUV

$OWHUQDWLYHO\� WKH\ FDQ EH SULQWHG ZLWK GHGLFDWHG FRPPDQGV�

?WH[WOHVV
?WH[WJUHDWHU

����� (XUR  FXUUHQF\ V\PERO

:KHQ ZULWLQJ DERXW PRQH\ WKHVH GD\V� \RX QHHG WKH HXUR VLJQ��� 7KH WH[WFRPS SDFNDJH
IHDWXUHV D ?WH[WHXUR FRPPDQG ZKLFK JLYHV \RX WKH HXUR V\PERO DV VXSSOLHG E\ \RXU FXUUHQW
WH[W IRQW� 'HSHQGLQJ RQ \RXU FKRVHQ IRQW WKLV PD\ EH TXLWH IDU IURP WKH RࢼFLDO V\PERO�

$Q RࢼFLDO YHUVLRQ RI WKH HXUR V\PERO LV SURYLGHG E\ HXURV\P� /RDG LW LQ WKH SUHDPEOH
�RSWLRQDOO\ ZLWK WKH RIILFLDO RSWLRQ��

?XVHSDFNDJH>RIILFLDO@^HXURV\P`

WKHQ \RX FDQ LQVHUW LW ZLWK WKH ?HXUR^` FRPPDQG� )LQDOO\� LI \RX ZDQW D HXUR V\PERO WKDW
PDWFKHV ZLWK WKH FXUUHQW IRQW VW\OH �H�J�� EROG� LWDOLFV� HWF�� \RX FDQ XVH D GLࢹHUHQW RSWLRQ�

?XVHSDFNDJH>JHQ@^HXURV\P`

DJDLQ \RX FDQ LQVHUW WKH HXUR V\PERO ZLWK ?HXUR^`�
$OWHUQDWLYHO\ \RX FDQ XVH WKH PDUYRV\P SDFNDJH ZKLFK DOVR SURYLGHV WKH RࢼFLDO HXUR V\PERO�

?XVHSDFNDJH^PDUYRV\P`
� ���

?(85^`

1RZ WKDW \RX KDYH VXFFHHGHG LQ SULQWLQJ D HXUR VLJQ� \RX PD\ ZDQW WKH َٮَ RQ \RXU NH\ERDUG
WR DFWXDOO\ SULQW WKH HXUR VLJQ DV DERYH� 7KHUH LV D VLPSOH PHWKRG WR GR WKDW� <RX PXVW
PDNH VXUH \RX DUH XVLQJ 87)�� HQFRGLQJ DORQJ ZLWK D ZRUNLQJ ?HXUR^` RU ?(85^`FRPPDQG�

?'HFODUH8QLFRGH&KDUDFWHU^��$&`^?HXUR^``
� RU
?'HFODUH8QLFRGH&KDUDFWHU^��$&`^?(85^``

&RPSOHWH H[DPSOH�

?XVHSDFNDJH>XWI�@^LQSXWHQF`
?XVHSDFNDJH^PDUYRV\P`
?'HFODUH8QLFRGH&KDUDFWHU^��$&`^?(85^``

����� 'HJUHH V\PERO IRU WHPSHUDWXUH DQG PDWK

$ FRPPRQ PLVWDNH LV WR XVH WKH ?FLUF FRPPDQG� ,W ZLOO QRW SULQW WKH FRUUHFW FKDUDFWHU
�WKRXJK �ȑ?FLUF� ZLOO�� 8VH WKH WH[WFRPS SDFNDJH LQVWHDG� ZKLFK SURYLGHV D ?WH[WGHJUHH
FRPPDQG�

�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�HXUR���VLJQ

���

http://en.wikipedia.org/wiki/euro%20sign


2WKHU V\PEROV

?XVHSDFNDJH^WH[WFRPS`
����

$ ����?WH[WGHJUHH DQJOH�

)RU WHPSHUDWXUH� \RX FDQ XVH WKH VDPH FRPPDQG RU RSW IRU WKH JHQV\PE SDFNDJH DQG ZULWH

?XVHSDFNDJH^JHQV\PE`
����

��?GHJUHHa&
RU
��?FHOVLXV

6RPH NH\ERDUG OD\RXWV IHDWXUH WKH GHJUHH V\PERO� \RX FDQ XVH LW GLUHFWO\ LI \RX DUH XV�
LQJ 87)�� DQG WH[WFRPS� )RU EHWWHU UHVXOWV �IRQW TXDOLW\� ZH UHFRPPHQG WKH XVH RI DQ
DSSURSULDWH IRQW� OLNH OPRGHUQ�

?XVHSDFNDJH>XWI�@^LQSXWHQF`
?XVHSDFNDJH^OPRGHUQ`
?XVHSDFNDJH^WH[WFRPS`

� ���

��ra&

����� 2WKHU V\PEROV

/D7H; KDV PDQ\ V\PEROV DW LWV GLVSRVDO� 7KH PDMRULW\ RI WKHP DUH ZLWKLQ WKH PDWKHPDWLFDO
GRPDLQ� DQG ODWHU FKDSWHUV ZLOO FRYHU KRZ WR JHW DFFHVV WR WKHP� )RU WKH PRUH FRPPRQ
WH[W V\PEROV� XVH WKH IROORZLQJ FRPPDQGV�

&RPPDQG 6DPSOH &KDUDFWHU
?� % �
?� $ �
?�QRZLNL!^��QRZLNL! { ^
?B B B
?3 ¶ x
?GGDJ Q�D ٖ
?WH[WEDU Q�D _
?WH[WJUHDWHU > >
?WH[WHQGDVK Q�D ي
?WH[WWUDGHPDUN Q�D ٵ
?WH[WH[FODPGRZQ Q�D c
?WH[WVXSHUVFULSW�QRZLNL!^D`��QRZLNL! Xa D

?SRXQGV Q�D e
?� # �
?	 & &
?�QRZLNL!`��QRZLNL! } `
?6 § i

���



6SHFLDO &KDUDFWHUV

&RPPDQG 6DPSOH &KDUDFWHU
?GDJ Q�D ٕ
?WH[WEDFNVODVK Q�D ?
?WH[WOHVV < <
?WH[WHPGDVK Q�D ً
?WH[WUHJLVWHUHG Q�D p
?WH[WTXHVWLRQGRZQ Q�D �
?WH[WFLUFOHG�QRZLNL!^D`��QRZLNL! Q�D Κ
?FRS\ULJKW Q�D k

1RW PHQWLRQHG LQ DERYH WDEOH� WLOGH �ʜ� LV XVHG LQ /D7H; FRGH WR SURGXFH QRQ�EUHDNDEOH
VSDFH��� 7R JHW SULQWHG WLOGH VLJQ� HLWKHU ZULWH ?ȥ^` RU ?WH[WDVFLLWLOGH^`� $QG D YLVLEOH
VSDFH ڈ FDQ EH FUHDWHG ZLWK ?WH[WYLVLEOHVSDFH�

)RU VRPH PRUH LQWHUHVWLQJ V\PEROV� WKH 3RVWVFULSW =LSI'LQJEDWV IRQW LV DYDLODEOH WKDQNV
WR WKH SLIRQW SDFNDJH� $GG WKH GHFODUDWLRQ WR \RXU SUHDPEOH� ?XVHSDFNDJH^SLIRQW`�
1H[W� WKH FRPPDQG ?GLQJ^QXPEHU`� ZLOO SULQW WKH VSHFLࢺHG V\PERO� +HUH LV D WDEOH RI WKH
DYDLODEOH V\PEROV�

)LJXUH �� =DSI'LQJEDWV V\PEROV

�

�� &KDSWHU ����� RQ SDJH ��

���



,Q VSHFLDO HQYLURQPHQWV

����� ,Q VSHFLDO HQYLURQPHQWV

������� 0DWK PRGH

6HYHUDO RI WKH DERYH DQG VRPH VLPLODU DFFHQWV FDQ DOVR EH SURGXFHG LQ PDWK PRGH� 7KH
IROORZLQJ FRPPDQGV PD\ EH XVHG RQO\ LQ PDWK PRGH�

/D7H; FRPPDQG 6DPSOH 'HVFULSWLRQ 7H[W�PRGH HTXLYD�
OHQFH

?KDW^R` ô FLUFXPࢻH[ ?ȑ
?ZLGHKDW^RR` ôo ZLGH YHUVLRQ RI ?KDW RYHU

VHYHUDO OHWWHUV
?FKHFN^R` ǒ YHH RU FKHFN ?Y
?WLOGH^R` õ WLOGH ?ȥ
?ZLGHWLOGH^RR` õo ZLGH YHUVLRQ RI ?WLOGH

RYHU VHYHUDO OHWWHUV
?DFXWH^R` ó DFXWH DFFHQW ?

?JUDYH^R` ò JUDYH DFFHQW ?C
?GRW^R` ȯ GRW RYHU WKH OHWWHU ?�
?GGRW^R` ö WZR GRWV RYHU WKH OHWWHU

�XPODXW LQ WH[W�PRGH�
?�

?EUHYH^R` ŏ EUHYH ?X
?EDU^R` ō PDFURQ ? 
?YHF^R` o⃗ YHFWRU �DUURZ� RYHU WKH

OHWWHU

:KHQ DSSO\LQJ DFFHQWV WR OHWWHUV L DQG M� \RX FDQ XVH ?LPDWK DQG ?MPDWK WR NHHS WKH GRWV
IURP LQWHUIHULQJ ZLWK WKH DFFHQWV�

/D7H; FRP�
PDQG

6DPSOH 'HVFULSWLRQ 6DPSOH ZLWK XSSHU
GRW

?KDW^?LPDWK` ı̂ FLUFXPࢻH[ RQ OHWWHU L ZLWK�
RXW XSSHU GRW

î

?YHF^?MPDWK` ⃗ YHFWRU �DUURZ� RQ OHWWHU M
ZLWKRXW XSSHU GRW

j⃗

������� 7DEELQJ HQYLURQPHQW

6RPH RI WKH DFFHQW PDUNV XVHG LQ UXQQLQJ WH[W KDYH RWKHU XVHV LQ WKH WDEELQJ HQYLURQPHQW�
,Q WKDW FDVH WKH\ FDQ EH FUHDWHG ZLWK WKH IROORZLQJ FRPPDQG�

ٗ ?D
 IRU DQ DFXWH DFFHQW
ٗ ?DC IRU D JUDYH DFFHQW
ٗ ?D IRU D PDFURQ DFFHQW

���



6SHFLDO &KDUDFWHUV

����� 8QLFRGH NH\ERDUG LQSXW

Z�8QLFRGH LQSXW�� 6RPH RSHUDWLQJ V\VWHPV SURYLGH D NH\ERDUG FRPELQDWLRQ WR LQSXW DQ\
8QLFRGH FRGH SRLQW� WKH VR�FDOOHG XQLFRGH FRPSRVH NH\ �

0DQ\ ; DSSOLFDWLRQV �%6' DQG *18�/LQX[� VXSSRUW WKH &WUO�6KLIW�X FRPELQDWLRQ� $
َXَ V\PERO VKRXOG DSSHDU� 7\SH WKH FRGH SRLQW DQG SUHVV HQWHU RU VSDFH WR DFWXDOO\ SULQW
WKH FKDUDFWHU� ([DPSOH�

�&WUO�6KLIW�X! ��$& �VSDFH!

ZLOO SULQW WKH HXUR FKDUDFWHU�

'HVNWRS HQYLURQPHQWV OLNH *120( DQG .'( PD\ IHDWXUH D FXVWRPL]DEOH FRPSRVH NH\ IRU
PRUH PHPRUL]DEOH VHTXHQFHV�

;RUJ IHDWXUHV DGYDQFHG NH\ERDUG OD\RXWV ZLWK YDULDQWV WKDW OHW \RX HQWHU D ORW RI FKDUDFWHUV
HDVLO\ ZLWK FRPELQDWLRQ XVLQJ WKH DSULRULDWH PRGLࢺHU� OLNH $OW *U � ,W KLJKO\ GHSHQGV RQ
WKH VHOHFWHG OD\RXW�YDULDQW� VR ZH VXJJHVW \RX WR SOD\ D ELW ZLWK \RXU NH\ERDUG� SUHFHHGLQJ
HYHU\ NH\ DQG GHDG NH\ ZLWK WKH $OW *U PRGLࢺHU�

����� ([WHUQDO OLQNV

ٗ $ IHZ RWKHU /D7H; DFFHQWV DQG V\PEROV��
ٗ 1$6$ *,66� $FFHQWV��
ٗ 7KH &RPSUHKHQVLYH /$7(; 6\PERO /LVW��
ٗ 3') GRFXPHQW ZLWK D OHQJWK\ OLVW RI V\PEROV SURYLGHG E\ YDULRXV SDFNDJHV��

������ 1RWHV DQG 5HIHUHQFHV

�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�8QLFRGH���LQSXW
�� KWWS���VSHFWURVFRS\�PSV�RKLR�VWDWH�HGX�V\PSRVLXPB���ODWH[LQVWUXFW�KWPO
�� KWWS���ZZZ�JLVV�QDVD�JRY�WRROV�ODWH[�OW[�����KWPO
�� KWWS���ZZZ�WH[�DF�XN�WH[�DUFKLYH�LQIR�V\PEROV�FRPSUHKHQVLYH�V\PEROV�D��SGI
�� KWWS���ZZZ�USL�HGX�GHSW�DUF�WUDLQLQJ�ODWH[�/D7H;BV\PEROV�SGI
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��� ,QWHUQDWLRQDOL]DWLRQ

/D7H; KDV WR EH FRQࢺJXUHG DQG XVHG DSSURSULDWHO\ ZKHQ LW LV XVHG WR ZULWH GRFXPHQWV LQ
ODQJXDJHV RWKHU WKDQ (QJOLVK� 7KLV KDV WR DGGUHVV WKUHH PDLQ DUHDV�

�� /D7H; QHHGV WR NQRZ KRZ WR K\SKHQDWH WKH ODQJXDJH�V� WR EH XVHG�
�� 7KH XVHU QHHGV WR XVH ODQJXDJH�VSHFLࢺF W\SRJUDSKLF UXOHV� ,Q )UHQFK IRU H[DPSOH�
WKHUH LV D PDQGDWRU\ VSDFH EHIRUH HDFK FRORQ FKDUDFWHU ����

�� 7KH LQSXW RI VSHFLDO FKDUDFWHUV� HVSHFLDOO\ IRU ODQJXDJHV XVLQJ DQ LQSXW V\VWHP �$UDE�
&KLQHVH� -DSDQHVH� .RUHDQ��

,W LV FRQYHQLHQW WR EH DEOH WR LQVHUW ODQJXDJH�VSHFLࢺF VSHFLDO FKDUDFWHUV GLUHFWO\ IURP WKH
NH\ERDUG LQVWHDG RI XVLQJ FXPEHUVRPH FRGLQJ �IRU H[DPSOH� E\ W\SLQJ ¦ LQVWHDG RI ?�^D`
�� 7KLV FDQ EH GRQH E\ FRQࢺJXULQJ LQSXW HQFRGLQJ SURSHUO\� :H ZLOO QRW WDFNOH WKLV LVVXH
KHUH� VHH WKH 6SHFLDO &KDUDFWHUV� FKDSWHU�

6RPH ODQJXDJHV UHTXLUH VSHFLDO IRQWV ZLWK WKH SURSHU IRQW HQFRGLQJ VHW� 6HH )RQW HQFRGLQJ��

6RPH RI WKH PHWKRGV GHVFULEHG LQ WKLV FKDSWHU PD\ EH XVHIXO ZKHQ GHDOLQJ ZLWK QRQ�(QJOLVK
DXWKRU QDPHV LQ ELEOLRJUDSKLHV�

+HUH LV D FROOHFWLRQ RI VXJJHVWLRQV DERXW ZULWLQJ D /D7H; GRFXPHQW LQ D ODQJXDJH RWKHU
WKDQ (QJOLVK� ,I \RX KDYH H[SHULHQFH LQ D ODQJXDJH QRW OLVWHG EHORZ� SOHDVH DGG VRPH QRWHV
DERXW LW�

����� 3UHUHTXLVLWHV

0RVW QRQ�HQJOLVK ODQJXDJH ZLOO QHHG WR LQSXW VSHFLDO FKDUDFWHUV YHU\ RIWHQ� )RU D FRQYHQLHQW
ZULWLQJ \RX ZLOO QHHG WR VHW WKH LQSXW HQFRGLQJ DQG WKH IRQW HQFRGLQJ SURSHUO\�

7KH IROORZLQJ FRQࢺJXUDWLRQ LV RSWLPDO IRU PDQ\ ODQJXDJHV �PRVW ODWLQ ODQJXDJHV�� 0DNH
VXUH \RXU GRFXPHQW LV VDYHG XVLQJ WKH 87)�� HQFRGLQJ�

?XVHSDFNDJH>XWI�@^LQSXWHQF`
?XVHSDFNDJH>7�@^IRQWHQF`

! :DUQLQJ
,Q WKH IROORZLQJ GRFXPHQW ZH ZLOO DVVXPH \RX DUH XVLQJ WKLV FRQࢺJXUDWLRQ XQOHVV
RWKHUZLVH VSHFLࢺHG�

� &KDSWHU �� RQ SDJH ���
� &KDSWHU ��� RQ SDJH ��

���



,QWHUQDWLRQDOL]DWLRQ

)RU PRUH GHWDLOV FKHFN )RQW HQFRGLQJ� DQG 6SHFLDO &KDUDFWHUV��

����� %DEHO

7KH EDEHO SDFNDJH E\ -RKDQQHV %UDDPV DQG -DYLHU %H]RV ZLOO WDNH FDUH RI HYHU\WKLQJ �ZLWK
;H7H; DQG /XD7H; \RX VKRXOG FRQVLGHU SRO\JORVVLD�� <RX FDQ ORDG LW LQ \RXU SUHDPEOH�
SURYLGLQJ DV DQ DUJXPHQW QDPH RI WKH ODQJXDJH \RX ZDQW WR XVH �XVXDOO\ LWV (QJOLVK QDPH�
EXW QRW DOZD\V��

?XVHSDFNDJH>ODQJXDJH@^EDEHO`

<RX VKRXOG SODFH LW VRRQ DIWHU WKH ?GRFXPHQWFODVV FRPPDQG� VR WKDW DOO WKH RWKHU SDFNDJHV
\RX ORDG DIWHUZDUGV ZLOO NQRZ WKH ODQJXDJH \RX DUH XVLQJ� %DEHO ZLOO DXWRPDWLFDOO\ DFWLYDWH
WKH DSSURSULDWH K\SKHQDWLRQ UXOHV IRU WKH ODQJXDJH \RX FKRRVH� ,I \RXU /D7H; IRUPDW GRHV
QRW VXSSRUW K\SKHQDWLRQ LQ WKH ODQJXDJH RI \RXU FKRLFH� EDEHO ZLOO VWLOO ZRUN EXW ZLOO GLVDEOH
K\SKHQDWLRQ� ZKLFK KDV TXLWH D QHJDWLYH HࢹHFW RQ WKH DSSHDUDQFH RI WKH W\SHVHW GRFXPHQW�
%DEHO DOVR VSHFLࢺHV QHZ FRPPDQGV IRU VRPH ODQJXDJHV� ZKLFK VLPSOLI\ WKH LQSXW RI VSHFLDO
FKDUDFWHUV� 6HH WKH VHFWLRQV DERXW ODQJXDJHV EHORZ IRU PRUH LQIRUPDWLRQ�
,I \RX FDOO EDEHO ZLWK PXOWLSOH ODQJXDJHV�

?XVHSDFNDJH>ODQJXDJH$�ODQJXDJH%@^EDEHO`

WKHQ WKH ODVW ODQJXDJH LQ WKH RSWLRQ OLVW ZLOO EH DFWLYH �L�H� ODQJXDJH%�� DQG \RX FDQ XVH
WKH FRPPDQG

?VHOHFWODQJXDJH^ODQJXDJH$`

WR FKDQJH WKH DFWLYH ODQJXDJH� <RX FDQ DOVR DGG VKRUW SLHFHV RI WH[W LQ DQRWKHU ODQJXDJH
XVLQJ WKH FRPPDQG

?IRUHLJQODQJXDJH^ODQJXDJH%`^7H[W LQ DQRWKHU ODQJXDJH`

%DEHO DOVR RࢹHUV YDULRXV HQYLURQPHQWV IRU HQWHULQJ ODUJHU SLHFHV RI WH[W LQ DQRWKHU ODQJXDJH�

?EHJLQ^RWKHUODQJXDJH`^ODQJXDJH%`
7H[W LQ ODQJXDJH %� 7KLV HQYLURQPHQW VZLWFKHV DOO ODQJXDJH�UHODWHG GHILQLWLRQV�
OLNH WKH ODQJXDJH
VSHFLILF QDPHV IRU ILJXUHV� WDEOHV HWF� WR WKH RWKHU ODQJXDJH�
?HQG^RWKHUODQJXDJH`

7KH VWDUUHG YHUVLRQ RI WKLV HQYLURQPHQW W\SHVHWV WKH PDLQ WH[W DFFRUGLQJ WR WKH UXOHV RI
WKH RWKHU ODQJXDJH� EXW NHHSV WKH ODQJXDJH VSHFLࢺF VWULQJ IRU DQFLOODU\ WKLQJV OLNH �JXUHVࢺ
LQ WKH PDLQ ODQJXDJH RI WKH GRFXPHQW� 7KH HQYLURQPHQW K\SKHQUXOHV VZLWFKHV RQO\ WKH
K\SKHQDWLRQ SDWWHUQV XVHG� LW FDQ DOVR EH XVHG WR GLVDOORZ K\SKHQDWLRQ E\ XVLQJ WKH ODQJXDJH
QDPH َQRK\SKHQDWLRQَ �EXW QRWH VHOHFWODQJXDJH LV SUHIHUUHG��

7KH EDEHO PDQXDO� SURYLGHV PXFK PRUH LQIRUPDWLRQ RQ WKHVH DQG PDQ\ RWKHU RSWLRQV�

� &KDSWHU ��� RQ SDJH ��
� &KDSWHU �� RQ SDJH ���
� KWWS���IWS�VQW�XWZHQWH�QO�SXE�VRIWZDUH�WH[�PDFURV�ODWH[�UHTXLUHG�EDEHO�EDVH�EDEHO�SGI

���
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0XOWLOLQJXDO YHUVLRQV

����� 0XOWLOLQJXDO YHUVLRQV

,W LV SRVVLEOH LQ /D7H; WR W\SHVHW WKH FRQWHQW RI RQH GRFXPHQW LQ VHYHUDO ODQJXDJHV DQG WR
FKRRVH XSRQ FRPSLODWLRQ ZKLFK ODQJXDJH WR RXWSXW� 7KLV PLJKW EH FRQYHQLHQW WR NHHS D
FRQVLVWHQW VHFWLRQLQJ DQG IRUPDWWLQJ DFURVV WKH GLࢹHUHQW ODQJXDJHV� ,W LV DOVR XVHIXO LI \RX
PDNH XVH RI PXOWLSOH SURSHU QRXQV DQG RWKHU XQWUDQVODWHG FRQWHQW� 8VLQJ WKH FRPPDQGV
DERYH LQ PXOWLOLQJXDO GRFXPHQWV FDQ EH FXPEHUVRPH� DQG WKHUHIRUH EDEHO SURYLGHV D ZD\
WR GHࢺQH VKRUWHU QDPHV� :LWK

?EDEHOWDJV^GH  JHUPDQ`

<RX FDQ ZULWH�

WH[W ?WH[WGH^*HUPDQ WH[W` WH[W
WH[W
?EHJLQ^GH`
*HUPDQ WH[W
?HQG^GH`
WH[W

������� $OWHUQDWLYH FKRLFH XVLQJ LࡄDQJ

7KH FXUUHQW ODQJXDJH FDQ DOVR EH WHVWHG E\ XVLQJ WKH LIODQJ SDFNDJH E\ +HLNR 2EHUGLHN
�WKH EXLOW�LQ IHDWXUH IURP WKH EDEHO SDFNDJH LV QRW UHOLDEOH�� +HUH FRPHV D VLPSOH H[DPSOH�

?,I/DQJXDJH1DPH^QJHUPDQ`^+DOOR`^+HOOR`

7KLV DOORZV WR HDVLO\ GLVWLQJXLVK EHWZHHQ WZR ODQJXDJHV ZLWKRXW WKH QHHG RI GHࢺQLQJ RZQ
FRPPDQGV� 7KH EDEHO ODQJXDJH LV FKDQJHG E\ VHWWLQJ

?VHOHFWODQJXDJH^HQJOLVK`

����� 6SHFLࡃF ODQJXDJHV

������� $UDELF VFULSW

)RU ODQJXDJHV ZKLFK XVH WKH $UDELF VFULSW� LQFOXGLQJ $UDELF� 3HUVLDQ� 8UGX� 3DVKWR� .XU�
GLVK� 8\JKXU� HWF�� DGG WKH IROORZLQJ FRGH WR \RXU SUHDPEOH�

?XVHSDFNDJH^DUDEWH[`

<RX FDQ LQSXW WH[W LQ HLWKHU URPDQL]HG FKDUDFWHUV RU QDWLYH $UDELF VFULSW HQFRGLQJV� 8VH
DQ\ RI WKH IROORZLQJ FRPPDQGV DQG HQYLURQPHQWV WR HQWHU LQ WH[W�

?� ��� !
?5/^ ��� `
?EHJLQ^DUDEWH[W` ��� ?HQG^DUDEWH[W`�

���



,QWHUQDWLRQDOL]DWLRQ

6HH WKH $UDE7H;� :LNLSHGLD DUWLFOH IRU IXUWKHU GHWDLOV�

<RX PD\ DOVR XVH WKH $UDEL SDFNDJH ZLWKLQ %DEHO WR W\SHVHW $UDELF DQG 3HUVLDQ

?XVHSDFNDJH^FPDS`
?XVHSDFNDJH>/$(�/)(@^IRQWHQF`
?XVHSDFNDJH>XWI�@^LQSXWHQF`
?XVHSDFNDJH>IDUVL�DUDELF@^EDEHO`

<RX PD\ DOVR FRS\ DQG SDVWH IURP 3') OHVࢺ SURGXFHG ZLWK $UDEL WKDQNV WR WKH VXSSRUW RI
WKH FPDS SDFNDJH� <RX PD\ XVH $UDEL ZLWK /\;� RU ZLWK WH[�KW WR SURGXFH +70/�

6HH $UDEL SDJH RQ &7$1�

������� $UPHQLDQ

7KH $UPHQLDQ VFULSW XVHV LWV RZQ FKDUDFWHUV� ZKLFK ZLOO UHTXLUH \RX WR LQVWDOO D WH[W HGLWRU
WKDW VXSSRUWV 8QLFRGH� DQG ZLOO DOORZ \RX WR HQWHU 87)�� WH[W� VXFK DV 7H[PDNHU� RU
:LQ(GW��� 7KHVH WH[W HGLWRUV VKRXOG WKHQ EH FRQࢺJXUHG WR FRPSLOH XVLQJ ;H/D7H;�

2QFH WKH WH[W HGLWRU LV VHW XS WR FRPSLOH ZLWK ;H/D7H;� WKH IRQWVSHF SDFNDJH FDQ EH XVHG
WR ZULWH LQ $UPHQLDQ�

?XVHSDFNDJH^IRQWVSHF`
?VHWPDLQIRQW^'HMD9X 6HULI`

RU

?XVHSDFNDJH^IRQWVSHF`
?VHWPDLQIRQW^6\OIDHQ`

7KH 6\OIDHQ IRQW ODFNV LWDOLF DQG EROG� EXW 'HMD9X 6HULI VXSSRUWV WKHP�

6HH $UPHQLDQ :LNLERRNV�� IRU IXUWKHU GHWDLOV� HVSHFLDOO\ RQ KRZ WR FRQࢺJXUH WKH 8QLFRGH
VXSSRUWLQJ WH[W HGLWRUV WR FRPSLOH ZLWK ;H/D7H;�

������� &\ULOOLF VFULSW

9HUVLRQ ���K RI EDEHO LQFOXGHV VXSSRUW IRU WKH 7� HQFRGLQJV DQG IRU W\SHVHWWLQJ %XOJDULDQ�
5XVVLDQ DQG 8NUDLQLDQ WH[WV XVLQJ &\ULOOLF OHWWHUV��� 6XSSRUW IRU &\ULOOLF LV EDVHG RQ VWDQ�
GDUG /D7H; PHFKDQLVPV SOXV WKH IRQWHQF DQG LQSXWHQF SDFNDJHV� $06�/D7H; SDFNDJHV
VKRXOG EH ORDGHG EHIRUH IRQWHQF DQG EDEHO� ,I \RX DUH JRLQJ WR XVH &\ULOOLFV LQ PDWKPRGH�
\RX DOVR QHHG WR ORDG PDWKWH[W SDFNDJH EHIRUH IRQWHQF�

� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�$UDE7H;
� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�ODQJXDJH�DUDELF�DUDEL�
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�8QLFRGH
� KWWS���ZZZ�[P�PDWK�QHW�WH[PDNHU�
�� KWWS���ZZZ�ZLQHGW�FRP�
�� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL���$K\��$�'��%&�'��$��'���)�'��$��'��%'��)�'��%��'��$��

'�����'��������'��$��'��%��'��$'�'��$��'�����'��%�
�� 7KH 1RW 6R 6KRUW ,QWURGXFWLRQ WR /D7H; ʆ^KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�LQIR�OVKRUW�

HQJOLVK�OVKRUW�SGI` � ����� 6XSSRUW IRU &\ULOOLF� 0DNV\P 3RO\DNRY
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6SHFLࢺF ODQJXDJHV

?XVHSDFNDJH^DPVPDWK�DPVWKP�DPVV\PE`
?XVHSDFNDJH^PDWKWH[W`

?XVHSDFNDJH>7��7�$@^IRQWHQF`
?XVHSDFNDJH>XWI�@^LQSXWHQF`
?XVHSDFNDJH>HQJOLVK�EXOJDULDQ�UXVVLDQ�XNUDLQLDQ@^EDEHO`

*HQHUDOO\� EDEHO ZLOO DXWRPDWLFDOO\ FKRRVH WKH GHIDXOW IRQW HQFRGLQJ� IRU WKH DERYH WKUHH
ODQJXDJHV WKLV LV 7�$� +RZHYHU� GRFXPHQWV DUH QRW UHVWULFWHG WR D VLQJOH IRQW HQFRGLQJ� )RU
PXOWLOLQJXDO GRFXPHQWV XVLQJ &\ULOOLF DQG /DWLQ�EDVHG ODQJXDJHV LW PDNHV VHQVH WR LQFOXGH
/DWLQ IRQW HQFRGLQJ H[SOLFLWO\� %DEHO ZLOO WDNH FDUH RI VZLWFKLQJ WR WKH DSSURSULDWH IRQW
HQFRGLQJ ZKHQ D GLࢹHUHQW ODQJXDJH LV VHOHFWHG ZLWKLQ WKH GRFXPHQW�

2Q PRGHUQ RSHUDWLQJ V\VWHPV LW LV EHQHࢺFLDO WR XVH 8QLFRGH �XWI� RU XWI�[� LQVWHDG RI
.2,��58 �NRL��UX� DV DQ LQSXW HQFRGLQJ IRU &\ULOOLF WH[W�

,Q DGGLWLRQ WR HQDEOLQJ K\SKHQDWLRQV� WUDQVODWLQJ DXWRPDWLFDOO\ JHQHUDWHG WH[W VWULQJV� DQG
DFWLYDWLQJ VRPH ODQJXDJH VSHFLࢺF W\SRJUDSKLF UXOHV �OLNH ?IUHQFKVSDFLQJ�� EDEHO SURYLGHV
VRPH FRPPDQGV DOORZLQJ W\SHVHWWLQJ DFFRUGLQJ WR WKH VWDQGDUGV RI %XOJDULDQ� 5XVVLDQ� RU
8NUDLQLDQ ODQJXDJHV�

)RU DOO WKUHH ODQJXDJHV� ODQJXDJH VSHFLࢺF SXQFWXDWLRQ LV SURYLGHG� WKH &\ULOOLF GDVK IRU WKH
WH[W �LW LV OLWWOH QDUURZHU WKDQ /DWLQ GDVK DQG VXUURXQGHG E\ WLQ\ VSDFHV�� D GDVK IRU GLUHFW
VSHHFK� TXRWHV� DQG FRPPDQGV WR IDFLOLWDWH K\SKHQDWLRQ�

.H\ FRPELQD�
WLRQ

$FWLRQ

�_ 1R OLJDWXUH DW WKLV SRVLWLRQ�
�� ([SOLFLW K\SKHQ VLJQ� DOORZLQJ K\SKHQDWLRQ LQ WKH UHVW RI WKH

ZRUG�
���� &\ULOOLF HPGDVK LQ SODLQ WH[W�
���ȥ &\ULOOLF HPGDVK LQ FRPSRXQG QDPHV �VXUQDPHV��
��� &\ULOOLF HPGDVK IRU GHQRWLQJ GLUHFW VSHHFK�
�� 6LPLODU WR ��� EXW LW SURGXFHV QR K\SKHQ VLJQ �XVHG IRU FRP�

SRXQG ZRUGV ZLWK K\SKHQ� H�J� [���\ RU VRPH RWKHU VLJQV DV ّGLV�
DEOH�HQDEOHْ��

�ȥ &RPSRXQG ZRUG PDUN ZLWKRXW D EUHDNSRLQW�
� &RPSRXQG ZRUG PDUN ZLWK D EUHDNSRLQW� DOORZLQJ K\SKHQDWLRQ LQ

WKH FRPSRVLQJ ZRUGV�
�� 7KLQVSDFH IRU LQLWLDOV ZLWK D EUHDNSRLQW LQ D IROORZLQJ VXUQDPH�
�ն *HUPDQ RSHQLQJ GRXEOH TXRWH �ٓ��
�շ *HUPDQ FORVLQJ GRXEOH TXRWH �ّ��
�� )UHQFK RSHQLQJ GRXEOH TXRWH �����
�! )UHQFK FORVLQJ GRXEOH TXRWH �!!��

7KH 5XVVLDQ DQG 8NUDLQLDQ RSWLRQV RI EDEHO GHࢺQH WKH FRPPDQGV

?$VEXN
?DVEXN

���



,QWHUQDWLRQDOL]DWLRQ

ZKLFK DFW OLNH ?$OSK DQG ?DOSK �FRPPDQGV IRU WXUQLQJ FRXQWHUV LQWR OHWWHUV� H�J� D� E�
F����� EXW SURGXFH FDSLWDO DQG VPDOO OHWWHUV RI 5XVVLDQ RU 8NUDLQLDQ DOSKDEHWV �ZKLFKHYHU
LV WKH DFWLYH ODQJXDJH RI WKH GRFXPHQW��
7KH %XOJDULDQ RSWLRQ RI EDEHO SURYLGHV WKH FRPPDQGV

?HQXP%XO
?HQXP/DW
?HQXP(QJ

ZKLFK PDNH ?$OSK DQG ?DOSK SURGXFH OHWWHUV RI HLWKHU %XOJDULDQ RU /DWLQ �(QJOLVK� DOSKD�
EHWV� 7KH GHIDXOW EHKDYLRXU RI ?$OSK DQG ?DOSK IRU WKH %XOJDULDQ ODQJXDJH RSWLRQ LV WR
SURGXFH OHWWHUV IURP WKH %XOJDULDQ DOSKDEHW�

6HH WKH %XOJDULDQ WUDQVODWLRQ RI ْ7KH 1RW 6R 6KRUW ,QWURGXFWLRQ WR /D7H;ْ �� IRU D PHWKRG
WR W\SH &\ULOOLF OHWWHUV GLUHFWO\ IURP WKH NH\ERDUG XVLQJ D GLࢹHUHQW GLVWULEXWLRQ�

������� &KLQHVH

2QH SRVVLEOH &KLQHVH VXSSRUW LV PDGH DYDLODEOH WKDQNV WR WKH &-. SDFNDJH FROOHFWLRQ� ,I \RX
DUH XVLQJ D SDFNDJH PDQDJHU RU D SRUWDJH WUHH� WKH &-. FROOHFWLRQ LV XVXDOO\ LQ D VHSDUDWH
SDFNDJH EHFDXVH RI LWV VL]H �PDLQO\ GXH WR IRQWV��

0DNH VXUH \RXU GRFXPHQW LV VDYHG XVLQJ WKH 87)�� FKDUDFWHU HQFRGLQJ� 6HH 6SHFLDO &KDU�
DFWHUV�� IRU PRUH GHWDLOV� 3XW WKH SDUWV ZKHUH \RX ZDQW WR ZULWH FKLQHVH FKDUDFWHUV LQ D &-.
HQYLURQPHQW�

?GRFXPHQWFODVV^DUWLFOH`
?XVHSDFNDJH^&-.`

?EHJLQ^GRFXPHQW`

?EHJLQ^&-.`^87)�`^JEVQ`
��
<RX FDQ PL[ ODWLQ OHWWHUV DQG FKLQHVH�
?HQG^&-.`

?HQG^GRFXPHQW`

7KH ODVW DUJXPHQW VSHFLࢺHV WKH IRQW� ,W PXVW Wࢺ WKH GHVLUHG ODQJXDJH� VLQFH IRQWV DUH GLࢹHUHQW
IRU &KLQHVH� -DSDQHVH DQG .RUHDQ� 3RVVLEOH FKRLFHV IRU &KLQHVH LQFOXGH�

ٗ JEVQ �偌␟し␟� VLPSOLࢺHG &KLQHVH�
ٗ JNDL �偌␟㹃␟� VLPSOLࢺHG &KLQHVH�
ٗ EVPL �匍␟厒⋖䉃し␟� WUDGLWLRQDO &KLQHVH�
ٗ ENDL �匍␟㳓㹃␟� WUDGLWLRQDO &KLQHVH�

������� &]HFK

&]HFK LV QHࢺ XVLQJ

�� 7KH 1RW 6R 6KRUW ,QWURGXFWLRQ WR /D7H; ʆ^KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�LQIR�OVKRUW�
EXOJDULDQ�OVKRUW�EJ�SGI` � %XOJDULDQ WUDQVODWLRQ

�� &KDSWHU �� RQ SDJH ���

���
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6SHFLࢺF ODQJXDJHV

?XVHSDFNDJH>F]HFK@^EDEHO`

87)�� DOORZV \RX WR KDYH ٓF]HFK TXRWDWLRQ PDUNVّ GLUHFWO\ LQ \RXU WH[W� 2WKHUZLVH� WKHUH
DUH PDFURV ?FOTT DQG ?FUTT WR SURGXFH OHIW DQG ULJKW TXRWH� <RX FDQ SODFH TXRWDWHG WH[W
LQVLGH ?XY�

������� )LQQLVK

)LQQLVK ODQJXDJH K\SKHQDWLRQ LV HQDEOHG ZLWK�

?XVHSDFNDJH>ILQQLVK@^EDEHO`

7KLV ZLOO DOVR DXWRPDWLFDOO\ FKDQJH GRFXPHQW ODQJXDJH �VHFWLRQ QDPHV� HWF�� WR )LQQLVK�

������� )UHQFK

<RX FDQ ORDG )UHQFK ODQJXDJH VXSSRUW ZLWK WKH IROORZLQJ FRPPDQG�

?XVHSDFNDJH>IUHQFKE@^EDEHO`

7KHUH DUH PXOWLSOH RSWLRQV IRU W\SHVHWWLQJ )UHQFK GRFXPHQWV� GHSHQGLQJ RQ WKH DYRUࢻ RI
)UHQFK� IUHQFK� IUHQFKE� DQG IUDQFDLV IRU 3DULVLDQ )UHQFK� DQG DFDGLDQ DQG FDQDGLHQ
IRU QHZ�ZRUOG )UHQFK� ,I \RX GR QRW NQRZ RU GR QRW UHDOO\ FDUH� ZH ZRXOG UHFRPPHQG XVLQJ
IUHQFKE�

$OO HQDEOH )UHQFK K\SKHQDWLRQ� LI \RX KDYH FRQࢺJXUHG \RXU /D7H; V\VWHP DFFRUGLQJO\�
$OO RI WKHVH DOVR FKDQJH DOO DXWRPDWLF WH[W LQWR )UHQFK� ?FKDSWHU SULQWV &KDSLWUH � ?WRGD\
SULQWV WKH FXUUHQW GDWH LQ )UHQFK DQG VR RQ� $ VHW RI QHZ FRPPDQGV DOVR EHFRPHV DYDLODEOH�
ZKLFK DOORZV \RX WR ZULWH )UHQFK LQSXW OHVࢺ PRUH HDVLO\� &KHFN RXW WKH IROORZLQJ WDEOH IRU
LQVSLUDWLRQ�

LQSXW FRGH UHQGHUHG RXWSXW
?RJ JXLOOHPHWV ?IJ^` ڧ JXLOOHPHWV ڨ
0?XS^PH`� '?XS^U` 0PH� 'U
�?LHU^`� �?LHUH^`� �?LHUHV^` �HU� �UH� �UHV
�?LHPH^` �?LHPHV^` �H �HV
?1R �� ?QR � 1r �� Qr �
��ȥ?GHJUHV &� ��?GHJUHV �� r&� ��r
0� ?EVF^'XUDQG` 0� 'XUDQG
?QRPEUH^����������` � ������� ��

<RX PD\ ZDQW WR W\SHVHW JXLOOHPHWV DQG RWKHU )UHQFK FKDUDFWHUV GLUHFWO\ LI \RXU NH\ERDUG
KDYH WKHP� 5XQQLQJ ;RUJ �%6' DQG *18�/LQX[�� \RX PD\ ZDQW WR XVH WKH RVV YDULDQW
ZKLFK IHDWXUHV VRPH QLFH VKRUWFXWV� OLNH

.H\ FRPELQDWLRQ &KDUDFWHU
$OW *U � Z ڧ
$OW *U � [ ڨ

���



,QWHUQDWLRQDOL]DWLRQ

.H\ FRPELQDWLRQ &KDUDFWHU
$OW *U � 6KLIW � « �
$OW *U � 6KLIW � ª �
$OW *U � 6KLIW � © �

<RX ZLOO QHHG WKH 7� IRQW HQFRGLQJ IRU JXLOOHPHWV WR SULQW SURSHUO\�

)RU WKH GHJUHH FKDUDFWHU \RX ZLOO JHW DQ HUURU OLNH

� 3DFNDJH LQSXWHQF (UURU� 8QLFRGH FKDU ?X��r QRW VHW XS IRU XVH ZLWK /D7H;�

7KH WH[WFRPS SDFNDJH ZLOO ]ࢺ LW IRU \RX�

7KH JUHDW DGYDQWDJH RI %DEHO IRU )UHQFK LV WKDW LW ZLOO KDQGOH VRPH HOHPHQWV RI )UHQFK
W\SRJUDSK\ IRU \RX� HVSHFLDOO\ QRQ�EUHDNLQJ VSDFHV EHIRUH DOO WZR�SDUWV SXQFWXDWLRQ PDUNV�
6R QRZ \RX FDQ ZULWH�

,O U«SRQGLW� H& SDLQ FR½WH�W�LO �a֗"

7KH QRQ�EUHDNLQJ VSDFH EHIRUH WKH HXUR V\PERO LV VWLOO QHFHVVDU\ EHFDXVH FXUUHQF\ V\PEROV
DQG RWKHU XQLWV RU QRW VXSSRUWHG LQ JHQHUDO �WKDWَV QRW VSHFLࢺF WR )UHQFK��

<RX FDQ XVH WKH QXPSULQW SDFNDJH DORQJ %DEHO� ,W ZLOO OHW \RX SULQW QXPEHUV WKH )UHQFK
ZD\�

?XVHSDFNDJH>IUHQFKE@^EDEHO`
?XVHSDFNDJH>DXWRODQJXDJH@^QXPSULQW` � 0XVW EH ORDGHG DIWHU EDEHO�

� ���

?QRPEUH^������������� H���`

123 456,123 456 ·10−17

<RX ZLOO DOVR QRWLFH WKDW WKH OD\RXW RI OLVWV FKDQJHV ZKHQ VZLWFKLQJ WR WKH )UHQFK ODQJXDJH�
7KLV LV FXVWRPL]DEOH XVLQJ WKH ?IUHQFKEVHWXS FRPPDQG� )RU PRUH LQIRUPDWLRQ RQ ZKDW
WKH IUHQFKE RSWLRQ RI EDEHO GRHV DQG KRZ \RX FDQ FXVWRPL]H LWV EHKDYLRU� UXQ /D7H; RQ
OHࢺ IUHQFKE�GW[ DQG UHDG WKH SURGXFHG OHࢺ IUHQFKE�SGI RU IUHQFKE�GYL � <RX FDQ JHW
WKH 3') YHUVLRQ RQ &7$1���

������� *HUPDQ

<RX FDQ ORDG *HUPDQ ODQJXDJH VXSSRUW XVLQJ HLWKHU RQH RI WKH WZR IROORZLQJ FRPPDQGV�
)RU WUDGLWLRQDO �ْROGْ� *HUPDQ RUWKRJUDSK\ XVH

�� KWWS���PLUURUV�FWDQ�RUJ�PDFURV�ODWH[�FRQWULE�EDEHO�FRQWULE�IUHQFKE�IUHQFKE�SGI

���
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6SHFLࢺF ODQJXDJHV

?XVHSDFNDJH>JHUPDQ@^EDEHO`

RU IRU UHIRUP �ْQHZْ� *HUPDQ RUWKRJUDSK\ XVH

?XVHSDFNDJH>QJHUPDQ@^EDEHO`

7KLV HQDEOHV *HUPDQ K\SKHQDWLRQ� LI \RX KDYH FRQࢺJXUHG \RXU /D7H; V\VWHP DFFRUGLQJO\�
,W DOVR FKDQJHV DOO DXWRPDWLF WH[W LQWR *HUPDQ� H�J� ّ&KDSWHUْ EHFRPHV ّ.DSLWHOْ� $ VHW
RI QHZ FRPPDQGV DOVR EHFRPHV DYDLODEOH� ZKLFK DOORZV \RX WR ZULWH *HUPDQ LQSXW OHVࢺ
PRUH TXLFNO\ HYHQ ZKHQ \RX GRQَW XVH WKH LQSXWHQF SDFNDJH� &KHFN RXW WKH WDEOH EHORZ
IRU LQVSLUDWLRQ� :LWK LQSXWHQF� DOO WKLV EHFRPHV PRRW� EXW \RXU WH[W DOVR LV ORFNHG LQ D
SDUWLFXODU HQFRGLQJ ZRUOG�

*HUPDQ 6SHFLDO &KDUDFWHUV�
�$ �2 �8 � � �
�D �R �X �V ¦ ¸ ¾ ¡
�C RU ?JOTT ٓ
�
 RU ?JUTT ّ
?JOT ?JUT
�� RU ?IOTT ڧ
�! RU ?IUTT ڨ
?IOT ?IUT ٜ ٝ
?GT ْ

,Q *HUPDQ ERRNV \RX VRPHWLPHV QGࢺ )UHQFK TXRWDWLRQ PDUNV ��ڨJXLOOHPHWVڧ� *HUPDQ
W\SHVHWWHUV� KRZHYHU� XVH WKHP GLࢹHUHQWO\� $ TXRWH LQ D *HUPDQ ERRN ZRXOG ORRN OLNH
�ڧWKLVڨ ,Q WKH *HUPDQ VSHDNLQJ SDUW RI 6ZLW]HUODQG� W\SHVHWWHUV XVH ڨJXLOOHPHWVڧ WKH VDPH
ZD\ WKH )UHQFK GR� $ PDMRU SUREOHP DULVHV IURP WKH XVH RI FRPPDQGV OLNH ?IOT� ,I \RX XVH
WKH 27� IRQW HQFRGLQJ �ZKLFK LV WKH GHIDXOW� WKH JXLOOHPHWV ZLOO ORRN OLNH WKH PDWK V\PERO
ْ≪ْ� ZKLFK WXUQV D W\SHVHWWHUَV VWRPDFK� 7� HQFRGHG IRQWV� RQ WKH RWKHU KDQG� GR FRQWDLQ
WKH UHTXLUHG V\PEROV� 6R LI \RX DUH XVLQJ WKLV W\SH RI TXRWH� PDNH VXUH \RX XVH WKH 7�
HQFRGLQJ�

'HFLPDO QXPEHUV XVXDOO\ KDYH WR EH ZULWWHQ OLNH �^�`� �QRW MXVW ����� 3DFNDJHV OLNH ]LIIHU
HQDEOH LQSXW OLNH ��� �

������� *UHHN

7KLV LV WKH SUHDPEOH \RX QHHG WR ZULWH LQ WKH *UHHN ODQJXDJH� 1RWH WKH SDUWLFXODU LQSXW
HQFRGLQJ�

?XVHSDFNDJH>HQJOLVK�JUHHN@^EDEHO`
?XVHSDFNDJH>LVR�������@^LQSXWHQF`

7KLV SUHDPEOH HQDEOHV K\SKHQDWLRQ DQG FKDQJHV DOO DXWRPDWLF WH[W WR *UHHN� $ VHW RI QHZ
FRPPDQGV DOVR EHFRPHV DYDLODEOH� ZKLFK DOORZV \RX WR ZULWH *UHHN LQSXW OHVࢺ PRUH HDVLO\�
,Q RUGHU WR WHPSRUDULO\ VZLWFK WR (QJOLVK DQG YLFH YHUVD� RQH FDQ XVH WKH FRPPDQGV ?WH[W�
ODWLQ^HQJOLVK WH[W` DQG ?WH[WJUHHN^JUHHN WH[W` WKDW ERWK WDNH RQH DUJXPHQW ZKLFK

���



,QWHUQDWLRQDOL]DWLRQ

LV WKHQ W\SHVHW XVLQJ WKH UHTXHVWHG IRQW HQFRGLQJ� 2WKHUZLVH \RX FDQ XVH WKH FRPPDQG
?VHOHFWODQJXDJH^���` GHVFULEHG LQ D SUHYLRXV VHFWLRQ� 8VH ?HXUR IRU WKH (XUR V\PERO�

�������� +XQJDULDQ

8VH WKH IROORZLQJ OLQHV�

?XVHSDFNDJH>PDJ\DU@^EDEHO`

0RUH LQIRUPDWLRQ LQ KXQJDULDQ���

�������� ,FHODQGLF DQG )DURHVH

7KH IROORZLQJ OLQHV FDQ EH DGGHG WR ZULWH ,FHODQGLF WH[W�

?XVHSDFNDJH>LFHODQGLF@^EDEHO`

7KLV FKDQJHV WH[W OLNH 3DUW LQWR +OXWL � ,W PDNHV DGGLWLRQDO FRPPDQGV DYDLODEOH�

,FHODQGLF VSHFLDO FRPPDQGV
�C RU ?JOTT ٓ
?JUTT ّ
?7+  
?WK À
?'+ �
?GK ²

7R PDNH VSHFLDO FKDUDFWHUV VXFK DV   DQG � EHFRPH DYDLODEOH MXVW DGG�

?XVHSDFNDJH>7�@^IRQWHQF`

7KH GHIDXOW /$7(; IRQW HQFRGLQJ LV 27�� EXW LW FRQWDLQV RQO\ WKH ��� FKDUDFWHUV� 7KH 7�
HQFRGLQJ FRQWDLQV OHWWHUV DQG SXQFWXDWLRQ FKDUDFWHUV IRU PRVW RI WKH (XURSHDQ ODQJXDJHV
XVLQJ /DWLQ VFULSW�

�������� ,WDOLDQ

,WDOLDQ LV ZHOO VXSSRUWHG E\ /D7H;� -XVW DGG

?XVHSDFNDJH>LWDOLDQ@^EDEHO`

DW WKH EHJLQQLQJ RI \RXU GRFXPHQW DQG WKH RXWSXW RI DOO WKH FRPPDQGV ZLOO EH WUDQVODWHG
SURSHUO\�

�� KWWS���ZZZ�PDWK�EPH�KX�ODWH[�

���
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6SHFLࢺF ODQJXDJHV

�������� -DSDQHVH

7KHUH LV D YDULDQW RI 7H; LQWHQGHG IRU -DSDQHVH QDPHG S7H;��� ZKLFK VXSSRUWV YHUWLFDO
W\SHVHWWLQJ�
$QRWKHU SRVVLEOH ZD\ WR ZULWH LQ MDSDQHVH LV WR XVH /XDODWH[ DQG WKH OXDWH[�MD SDFNDJH� $Q
H[DPSOH IURP WKH /XDWH[MD GRFXPHQWDWLRQ �

?GRFXPHQWFODVV^OWMVDUWLFOH`
?XVHSDFNDJH^OXDWH[MD` � OWMFODVVHV� OWMVFODVVHV �����������
?EHJLQ^GRFXPHQW`
?VHFWLRQ^�����/XD?7H;�MD`
�������������
?VXEVHFWLRQ^�����`
������������������������������
�������������������������������
?HQG^GRFXPHQW`

<RX FDQ DOVR XVH FDSDELOLWLHV SURYLGHG E\ WKH )RQWVSHF SDFNDJH DQG WKRVH SURYLGHG E\
/XDWH[MD�IRQWVSHF WR GHFODUH WKH IRQW \RX ZDQW WR XVH LQ \RXU SDSHU� /HW XV WDNH DQ H[DPSOH
�

� 
� %DVLF VHWXS
?GRFXPHQWFODVV>��SW�D�SDSHU@^DUWLFOH`
?XVHSDFNDJH^OXDWH[WUD`�WKLV SDFNDJH FDOOV IRQWVSHF� OXDWH[EDVH� OXDOLEV�
PHWDORJR� OXDFRGH DQG IL[OW[�H
?VHWPDLQIRQW>/LJDWXUHV 5DUH�1XPEHUV 2OG6W\OH@^$UQR 3UR` �VHWXS RI ZHVWHUQ IRQW
?XVHSDFNDJH^OXDWH[MD`
?XVHSDFNDJH^OXDWH[MD�IRQWVSHF`�QHHGHG WR FDOO ?VHWPDLQMIRQW EHOORZ
?VHWPDLQMIRQW>%ROG)RQW .R]*R3U�1�%ROG@^.R]*R3U�1�5HJXODU` �VHWXS RI MDSDQHVH
IRQW
�
?EHJLQ^GRFXPHQW`
,W LV D WHVW WR VKRZ MDSDQHVH DQG HQJOLVK PL[� ����������������
?HQG^GRFXPHQW`

8VH 87)�� DV \RXU HQFRGLQJ� ,Q FDVH \RX GRQَW NQRZ KRZ WR GR WKLV� WDNH D ORRN DW
7H[PDNHU� Db/D7H; HGLWRU ZKLFK XVH 87)�� E\ GHIDXOW�

$QRWKHU �EXW ROG� SRVVLEOH -DSDQHVH VXSSRUW LV PDGH DYDLODEOH WKDQNV WR WKH &-. SDFNDJH
FROOHFWLRQ� ,I \RX DUH XVLQJ D SDFNDJH PDQDJHU RU D SRUWDJH WUHH� WKH &-. FROOHFWLRQ LV
XVXDOO\ LQ D VHSDUDWH SDFNDJH EHFDXVH RI LWV VL]H �PDLQO\ GXH WR IRQWV��
0DNH VXUH \RXU GRFXPHQW LV VDYHG XVLQJ WKH 87)�� FKDUDFWHU HQFRGLQJ� 6HH 6SHFLDO &KDU�
DFWHUV�� IRU PRUH GHWDLOV� 3XW WKH SDUWV ZKHUH \RX ZDQW WR ZULWH MDSDQHVH FKDUDFWHUV LQ D
&-. HQYLURQPHQW�

?GRFXPHQWFODVV^DUWLFOH`
?XVHSDFNDJH^&-.`

?EHJLQ^GRFXPHQW`

?EHJLQ^&-.`^87)�`^PLQ`
�����
<RX FDQ PL[ ODWLQ OHWWHUV DV ZHOO DV KLUDJDQD� NDWDNDQD DQG NDQML�
?HQG^&-.`

�� KWWS���DVFLL�DVFLLPZ�MS�SE�SWH[�
�� &KDSWHU �� RQ SDJH ���

���
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,QWHUQDWLRQDOL]DWLRQ

?HQG^GRFXPHQW`

7KH ODVW DUJXPHQW VSHFLࢺHV WKH IRQW� ,W PXVW Wࢺ WKH GHVLUHG ODQJXDJH� VLQFH IRQWV DUH GLࢹHUHQW
IRU &KLQHVH� -DSDQHVH DQG .RUHDQ� PLQ LV DQ H[DPSOH IRU -DSDQHVH�

�������� .RUHDQ

7KH WZR PRVW ZLGHO\ XVHG HQFRGLQJV IRU .RUHDQ WH[W OHVࢺ DUH (8&�.5 DQG LWV XSZDUG
FRPSDWLEOH H[WHQVLRQ XVHG LQ .RUHDQ 06�:LQGRZV� &3����:LQGRZV�����8+&� ,Q WKHVH
HQFRGLQJV HDFK 86�$6&,, FKDUDFWHU UHSUHVHQWV LWV QRUPDO $6&,, FKDUDFWHU VLPLODU WR RWKHU
$6&,, FRPSDWLEOH HQFRGLQJV VXFK DV ,62������[� (8&�-3� %LJ�� RU 6KLIWB-,6� 2Q WKH
RWKHU KDQG� +DQJXO V\OODEOHV� +DQMDV �&KLQHVH FKDUDFWHUV DV XVHG LQ .RUHD�� +DQJXO -DPRV�
+LUDJDQDV� .DWDNDQDV� *UHHN DQG &\ULOOLF FKDUDFWHUV DQG RWKHU V\PEROV DQG OHWWHUV GUDZQ
IURP .6 ; ���� DUH UHSUHVHQWHG E\ WZR FRQVHFXWLYH RFWHWV� 7KH UVWࢺ KDV LWV 06% VHW� 8QWLO
WKH PLG�����َV� LW WRRN D FRQVLGHUDEOH DPRXQW RI WLPH DQG HࢹRUW WR VHW XS D .RUHDQ�FDSDEOH
HQYLURQPHQW XQGHU D QRQ�ORFDOL]HG �QRQ�.RUHDQ� RSHUDWLQJ V\VWHP� <RX FDQ VNLP WKURXJK
WKH QRZ PXFK�RXWGDWHG KWWS���MVKLQ�QHW�IDT WR JHW D JOLPSVH RI ZKDW LW ZDV OLNH WR XVH
.RUHDQ XQGHU QRQ�.RUHDQ 26 LQ PLG�����َV�

7H; DQG /D7H; ZHUH RULJLQDOO\ ZULWWHQ IRU VFULSWV ZLWK QR PRUH WKDQ ��� FKDUDFWHUV LQ
WKHLU DOSKDEHW� 7R PDNH WKHP ZRUN IRU ODQJXDJHV ZLWK FRQVLGHUDEO\ PRUH FKDUDFWHUV VXFK
DV .RUHDQ RU &KLQHVH� D VXEIRQW PHFKDQLVP ZDV GHYHORSHG� ,W GLYLGHV D VLQJOH &-. IRQW
ZLWK WKRXVDQGV RU WHQV RI WKRXVDQGV RI JO\SKV LQWR D VHW RI VXEIRQWV ZLWK ��� JO\SKV HDFK�

)RU .RUHDQ� WKHUH DUH WKUHH ZLGHO\ XVHG SDFNDJHV�

ٗ +/$7(; E\ 81 .RDXQJKL
ٗ K/$7(;S E\ &+$ -DHFKRRQ
ٗ WKH &-. SDFNDJH E\ :HUQHU /HPEHUJ

+/$7(; DQG K/$7(;S DUH VSHFLࢺF WR .RUHDQ DQG SURYLGH .RUHDQ ORFDOL]DWLRQ RQ WRS
RI WKH IRQW VXSSRUW� 7KH\ ERWK FDQ SURFHVV .RUHDQ LQSXW WH[W OHVࢺ HQFRGHG LQ (8&�.5�
+/$7(; FDQ HYHQ SURFHVV LQSXW OHVࢺ HQFRGHG LQ &3����:LQGRZV�����8+& DQG 87)��
ZKHQ XVHG DORQJ ZLWK ̈� ̕�

7KH &-. SDFNDJH LV QRW VSHFLࢺF WR .RUHDQ� ,W FDQ SURFHVV LQSXW OHVࢺ LQ 87)�� DV ZHOO DV LQ
YDULRXV &-. HQFRGLQJV LQFOXGLQJ (8&�.5 DQG &3����:LQGRZV�����8+&� LW FDQ EH XVHG
WR W\SHVHW GRFXPHQWV ZLWK PXOWLOLQJXDO FRQWHQW �HVSHFLDOO\ &KLQHVH� -DSDQHVH DQG .RUHDQ��
7KH &-. SDFNDJH KDV QR .RUHDQ ORFDOL]DWLRQ VXFK DV WKH RQH RࢹHUHG E\ +/$7(; DQG LW
GRHV QRW FRPH ZLWK DV PDQ\ VSHFLDO .RUHDQ IRQWV DV +/$7(;�

7KH XOWLPDWH SXUSRVH RI XVLQJ W\SHVHWWLQJ SURJUDPV OLNH 7H; DQG /D7H; LV WR JHW GRFXPHQWV
W\SHVHW LQ DQ DHVWKHWLFDOO\ VDWLVI\LQJ ZD\� $UJXDEO\ WKH PRVW LPSRUWDQW HOHPHQW LQ W\SH�
VHWWLQJ LV D VHW RI ZHOOGHVLJQHG IRQWV� 7KH +/$7(; GLVWULEXWLRQ LQFOXGHV 8+& 3RVW6FULSW
IRQWV RI �� GLࢹHUHQW IDPLOLHV DQG 0XQKZDEX IRQWV �7UXH7\SH� RI � GLࢹHUHQW IDPLOLHV� 7KH
&-. SDFNDJH ZRUNV ZLWK D VHW RI IRQWV XVHG E\ HDUOLHU YHUVLRQV RI +/$7(; DQG LW FDQ XVH
%LWVWUHDPَV F\EHUELW 7UXH�7\SH IRQW�
7R XVH WKH +/$7(; SDFNDJH IRU W\SHVHWWLQJ \RXU .RUHDQ WH[W� SXW WKH IROORZLQJ GHFODUDWLRQ
LQWR WKH SUHDPEOH RI \RXU GRFXPHQW�

���
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6SHFLࢺF ODQJXDJHV

?XVHSDFNDJH^KDQJXO`

7KLV FRPPDQG WXUQV WKH .RUHDQ ORFDOL]DWLRQ RQ� 7KH KHDGLQJV RI FKDSWHUV� VHFWLRQV� VXEVHF�
WLRQV� WDEOH RI FRQWHQW DQG WDEOH RI JXUHVࢺ DUH DOO WUDQVODWHG LQWR .RUHDQ DQG WKH IRUPDWWLQJ
RI WKH GRFXPHQW LV FKDQJHG WR IROORZ .RUHDQ FRQYHQWLRQV� 7KH SDFNDJH DOVR SURYLGHV DX�
WRPDWLF SDUWLFOH VHOHFWLRQ � ,Q .RUHDQ� WKHUH DUH SDLUV RI SRVWࢺ�[ SDUWLFOHV JUDPPDWLFDOO\
HTXLYDOHQW EXW GLࢹHUHQW LQ IRUP� :KLFK RI DQ\ JLYHQ SDLU LV FRUUHFW GHSHQGV RQ ZKHWKHU WKH
SUHFHGLQJ V\OODEOH HQGV ZLWK D YRZHO RU D FRQVRQDQW� �,W LV D ELW PRUH FRPSOH[ WKDQ WKLV�
EXW WKLV VKRXOG JLYH \RX D JRRG SLFWXUH�� 1DWLYH .RUHDQ VSHDNHUV KDYH QR SUREOHP SLFNLQJ
WKH ULJKW SDUWLFOH� EXW LW FDQQRW EH GHWHUPLQHG ZKLFK SDUWLFOH WR XVH IRU UHIHUHQFHV DQG RWKHU
DXWRPDWLF WH[W WKDW ZLOO FKDQJH ZKLOH \RX HGLW WKH GRFXPHQW� ,W WDNHV D SDLQVWDNLQJ HࢹRUW
WR SODFH DSSURSULDWH SDUWLFOHV PDQXDOO\ HYHU\ WLPH \RX DGG�UHPRYH UHIHUHQFHV RU VLPSO\
VKXࢽH SDUWV RI \RXU GRFXPHQW DURXQG� +/$7(; UHOLHYHV LWV XVHUV IURP WKLV ERULQJ DQG
HUURU�SURQH SURFHVV�
,Q FDVH \RX GRQَW QHHG .RUHDQ ORFDOL]DWLRQ IHDWXUHV EXW MXVW ZDQW WR W\SHVHW .RUHDQ WH[W�
\RX FDQ SXW WKH IROORZLQJ OLQH LQ WKH SUHDPEOH� LQVWHDG�

?XVHSDFNDJH^KIRQW`

)RU PRUH GHWDLOV RQ W\SHVHWWLQJ .RUHDQ ZLWK +/$7(;� UHIHU WR WKH +/$7(; *XLGH� &KHFN
RXW WKH ZHE VLWH RI WKH .RUHDQ 7H; 8VHU *URXS �.78*����

,Q WKH )$4 VHFWLRQ RI .78* LW LV UHFRPPHQGHG WR XVH WKH NRWH[ SDFNDJH

?XVHSDFNDJH^NRWH[`

�������� 3HUVLDQ VFULSW

)RU 3HUVLDQ ODQJXDJH� WKHUH LV D GHGLFDWHG SDFNDJH FDOOHG ;H3HUVLDQ ZKLFK XVHV ;H/D7H;
DV WKH W\SHVHWWLQJ HQJLQH� -XVW DGG WKH IROORZLQJ FRGH WR \RXU SUHDPEOH�

?XVHSDFNDJH^[HSHUVLDQ`

6HH ;H3HUVLDQ SDJH RQ &7$1��

0RUHRYHU� $UDELF VFULSW FDQ EH XVHG WR W\SH 3HUVLDQ DV LOOXVWUDWHG LQ WKH FRUUHVSRQGLQJ
VHFWLRQ���

�������� 3ROLVK

,I \RX SODQ WR XVH 3ROLVK LQ \RXU 87)�� HQFRGHG GRFXPHQW� XVH WKH IROORZLQJ FRGH

?XVHSDFNDJH>XWI�@^LQSXWHQF`
?XVHSDFNDJH^SROVNL`
?XVHSDFNDJH>SROLVK@^EDEHO`

�� KWWS���ZZZ�NWXJ�RU�NU�
�� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�[HWH[�ODWH[�[HSHUVLDQ�
�� &KDSWHU ������� RQ SDJH ���

���
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,QWHUQDWLRQDOL]DWLRQ

7KH DERYH FRGH PHUHO\ DOORZV WR XVH 3ROLVK OHWWHUV DQG WUDQVODWHV WKH DXWRPDWLF WH[W WR
3ROLVK� VR WKDW ْFKDSWHUْ EHFRPHV ْUR]G]LDĄْ� 7KHUH DUH D IHZ DGGLWLRQDO WKLQJV RQH PXVW
UHPHPEHU DERXW�

&RQQHFWLYHV

3ROLVK KDV PDQ\ VLQJOH OHWWHU FRQQHFWLYHV� ْDْ� ْRْ� ْZْ� ْLْ� ْXْ� ْ]ْ� HWF�� JUDPPDU DQG
W\SRJUDSK\ UXOHV GRQَW DOORZ IRU WKHP WR HQG D SULQWHG OLQH� 7R HQVXUH WKDW /D7H; ZRQَW
VHW WKHP DV ODVW OHWWHU LQ WKH OLQH� \RX KDYH WR XVH QRQ EUHDNDEOH VSDFH�

1RF E\øD VLHUSQLRZD� FLHSøD LaVøRGND� .VLÛĩ\F RČZLHFDø VUHEUQHP ČZLDWøHP
ZJøÛELHQLH� WDN�
ĩH WZDU]H PDøHJR U\FHU]D La%DVL E\ø\ VNÇSDQH Z EODVNX�
3RQLĩHM� QD SRGZµU]X ]DPNRZHP� ZLGDÉ E\øR XČSLRQH NXS\ ĩRøQLHU]\� DaWDNĩH
LaFLDøD ]DELW\FK
SRGF]DV G]LHQQHM VWU]HODQLQ\� ER QLH ]QDOH]LRQR GRWÇG F]DVX QD LFK SRJU]HEDQLH�

1XPHUDOV

$FFRUGLQJ WR 3ROLVK JUDPPDU UXOHV� \RX KDYH WR SXW GRWV DIWHU QXPHUDOV LQ FKDSWHU� VHFWLRQ�
VXEVHFWLRQ� HWF� KHDGHUV�

7KLV LV DFKLHYHG E\ UHGHࢺQLQJ IHZ /D7H; PDFURV�
)RU ERRNV�

?UHQHZFRPPDQG?WKHFKDSWHU^?DUDELF^FKDSWHU`�`
?UHQHZFRPPDQG?WKHVHFWLRQ^?DUDELF^FKDSWHU`�?DUDELF^VHFWLRQ`�`
?UH
QHZFRPPDQG?WKHVXEVHFWLRQ^?DUDELF^FKDSWHU`�?DUDELF^VHFWLRQ`�?DUDELF^VXEVHFWLRQ`�`
?UHQHZFRPPDQG?WKHVXEVXEVHFWLR
Q^?DUDELF^FKDSWHU`�?DUDELF^VHFWLRQ`�?DUDELF^VXEVHFWLRQ`�?DUDELF^VXEVXEVHFWLRQ`�`

)RU DUWLFOHV�

?UHQHZFRPPDQG?WKHVHFWLRQ^?DUDELF^VHFWLRQ`�`
?UHQHZFRPPDQG?WKHVXEVHFWLRQ^?DUDELF^VHFWLRQ`�?DUDELF^VXEVHFWLRQ`�`
?UHQHZFRPPDQ
G?WKHVXEVXEVHFWLRQ^?DUDELF^VHFWLRQ`�?DUDELF^VXEVHFWLRQ`�?DUDELF^VXEVXEVHFWLRQ`�`

$OWHUQDWLYHO\ \RX FDQ XVH GHGLFDWHG GRFXPHQW FODVVHV�

ٗ WKH PZDUW FODVV LQVWHDG RI DUWLFOH�
ٗ PZEN LQVWHDG RI ERRN
ٗ DQG PZUHS LQVWHDG RI UHSRUW�

7KRVH FODVVHV KDYH PXFK PRUH (XURSHDQ W\SRJUDSK\ VHWWLQJV EXW GR QRW UHTXLUH WKH XVH RI
3ROLVK EDEHO VHWWLQJV RU FKDUDFWHU HQFRGLQJ�
6LPSOH XVDJH�

?GRFXPHQWFODVV^PZDUW`
?XVHSDFNDJH>SROLVK@^EDEHO`
?XVHSDFNDJH^SROVNL`
?EHJLQ^GRFXPHQW`

���



6SHFLࢺF ODQJXDJHV

3µMGħ NLúĩH WÛ FKPXUQRČÉ Z JøÇE IODV]\�
?HQG^GRFXPHQW`

)XOO GRFXPHQWDWLRQ IRU WKRVH FODVVHV LV DYDLODEOH DW KWWS���ZHE�DUFKLYH�RUJ�ZHE�
���������������KWWS���ZZZ�FL�SZU�ZURF�SO�aSPD]XU�/D7H;�PZFOVGRF�SGI �3ROLVK��

,QGHQWDWLRQ

,W PD\ EH FXVWRPDU\ �GHSHQGLQJ RQ SXEOLVKHU� WR LQGHQW WKH UVWࢺ SDUDJUDSK LQ VHFWLRQV DQG
FKDSWHUV�

?XVHSDFNDJH^LQGHQWILUVW`

+\SKHQDWLRQ DQG W\SRJUDSK\

,WَV PXFK PRUH IURZQHG XSRQ WR VHW SDJHV ZLWK K\SKHQDWLRQ EHWZHHQ SDJHV WKDQ LW LV
FXVWRPDU\ LQ $PHULFDQ W\SHVHWWLQJ�
7R DGMXVW SHQDOWLHV IRU K\SKHQDWLRQ VSDQQLQJ SDJHV� XVH WKLV FRPPDQG�

?EURNHQSHQDOW\ ����

7R DGMXVW SHQDOWLHV IRU OHDYLQJ ZLGRZV DQG RUSKDQV �FOXEV LQ 7H; QRPHQFODWXUH� XVH WKRVH
FRPPDQGV�

?FOXESHQDOW\ ����
?ZLGRZSHQDOW\ ����

&RPPDV LQ PDWK

$FFRUGLQJ WR 3ROLVK W\SRJUDSK\ UXOHV� IUDFWLRQDO SDUWV RI QXPEHUV VKRXOG EH GHOLPLWHG E\
D FRPPD� QRW D GRW� 7R PDNH /D7H; QRW LQVHUW DGGLWLRQDO VSDFH LQ PDWK PRGH DIWHU D
FRPPD �XQOHVV WKHUH LV D VSDFH DIWHU WKH FRPPD�� XVH WKH LFRPPD SDFNDJH�

?XVHSDFNDJH^LFRPPD`

8QIRUWXQDWHO\� LW LV SDUWLDOO\ LQFRPSDWLEOH ZLWK WKH GFROXPQ SDFNDJH� 2QH QHHGV WR HLWKHU
XVH GRWV LQ FROXPQV ZLWK QXPHULFDO GDWD LQ WKH VRXUFH OHࢺ DQG PDNH GFROXPQ VZLWFK WKHP
WR FRPPDV IRU GLVSOD\ RU GHࢺQH WKH FROXPQ DV IROORZV�

?EHJLQ^WDEXODU`^��� '^�`^?PDWKRUG?PDWKFRPPD`^�` ���`

7KH DOWHUQDWLYH LV WR XVH WKH QXPSULQW SDFNDJH� EXW LW LV PXFK OHVV FRQYHQLHQW�

)XUWKHU LQIRUPDWLRQ

5HIHU WKH 6ĄRZQLN 2UWRJUDࢺF]Q\�� �LQ 3ROLVK� IRU DGGLWLRQDO LQIRUPDWLRQ RQ 3ROLVK JUDPPDU
DQG W\SRJUDSK\ UXOHV�

�� KWWS���VR�SZQ�SO�]DVDG\�SKS

���
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,QWHUQDWLRQDOL]DWLRQ

*RRG H[WUDFW LV DYDLODEOH DW =DVDG\ 7\SRJUDࢺF]QH 6NĄDGDQLD 7HNVWX�� �LQ 3ROLVK��

�������� 3RUWXJXHVH

$GG WKH IROORZLQJ FRGH WR \RXU SUHDPEOH�

?XVHSDFNDJH>SRUWXJXHVH@^EDEHO`

<RX FDQ VXEVWLWXWH WKH ODQJXDJH IRU EUD]LOLDQ SRUWXJXHVH E\ FKRRVLQJ EUD]LOLDQ RU EUD]LO�

�������� 6ORYDN

%DVLF VHWWLQJV DUH QHࢺ ZKHQ OHIW WKH VDPH DV &]HFK� EXW 6ORYDN QHHGV VSHFLDO VLJQV IRU َÑَ�
َħَ� َĀَ� 7R EH DEOH WR W\SH WKHP IURP NH\ERDUG XVH WKH IROORZLQJ VHWWLQJV�

?XVHSDFNDJH>VORYDN@^EDEHO`
?XVHSDFNDJH>,/�@^IRQWHQF`

�������� 6SDQLVK

,QFOXGH WKH DSSURSULDWH %DEHO RSWLRQ�

?XVHSDFNDJH>VSDQLVK@^EDEHO`

7KH WULFN LV WKDW 6SDQLVK KDV VHYHUDO RSWLRQV DQG FRPPDQGV WR FRQWURO WKH OD\RXW� 7KH
RSWLRQV PD\ EH ORDGHG HLWKHU DW WKH FDOO WR %DEHO� RU EHIRUH� E\ GHࢺQLQJ WKH FRPPDQG
?VSDQLVKRSWLRQV� 7KHUHIRUH� WKH IROORZLQJ FRPPDQGV DUH URXJKO\ HTXLYDOHQW�

?GHI?VSDQLVKRSWLRQV^PH[LFR`
?XVHSDFNDJH>VSDQLVK@^EDEHO`

?XVHSDFNDJH>VSDQLVK�PH[LFR@^EDEHO`

2Q DYHUDJH� WKH IRUPHU V\QWD[ VKRXOG EH SUHIHUUHG� DV WKH ODWWHU LV D GHYLDWLRQ IURP VWDQ�
GDUG %DEHO EHKDYLRU� DQG WKXV PD\ EUHDN RWKHU SURJUDPV �/\;� ODWH[�UWI� LQWHUDFWLQJ ZLWK
/D7H;�

6SDQLVK DOVR GHࢺQHV VKRUWKDQGV IRU WKH GRW DQG �� !! VR WKDW WKH\ DUH XVHG DV ORJLFDO
PDUNXS� WKH IRUPHU LV XVHG DV GHFLPDO PDUNHU LQ PDWK PRGH� DQG WKH RXWSXW LV W\SLFDOO\
HLWKHU D FRPPD RU D GRW� WKH ODWWHU LV XVHG IRU TXRWHG WH[W� DQG WKH RXWSXW LV W\SLFDOO\
HLWKHU ڨڧ RU ّْ� 7KLV DOORZV GLࢹHUHQW W\SRJUDSKLFDO FRQYHQWLRQV ZLWK WKH VDPH LQSXW� DV
SUHIHUHQFHV PD\ EH TXLWH GLࢹHUHQW IURP� VD\� 6SDLQ DQG 0H[LFR�

7ZR SDUWLFXODUO\ XVHIXO RSWLRQV DUH HV�QRTXRWLQJ�HV�QROLVWV� VRPH SDFNDJHV DQG FODVVHV
DUH NQRZQ WR FROOLGH ZLWK 6SDQLVK LQ WKH ZD\ WKH\ KDQGOH DFWLYH FKDUDFWHUV� DQG WKHVH
RSWLRQV GLVDEOH WKH LQWHUQDO ZRUNLQJV RI 6SDQLVK WR DOORZ \RX WR RYHUFRPH WKHVH FRPPRQ
SLWIDOOV� 0RUHRYHU� WKHVH RSWLRQV PD\ VLPSOLI\ WKH ZD\ /\; FXVWRPL]HV VRPH IHDWXUHV RI WKH
6SDQLVK OD\RXW IURP LQVLGH WKH *8,�

�� KWWS���GWS�PVVWXGLR�FRP�SO�W\SR�KWPO

���
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5HIHUHQFHV

7KH RSWLRQV PH[LFR�PH[LFR�FRP SURYLGH VXSSRUW IRU ORFDO FXVWRP LQ 0H[LFR� WKH IRUPHU
XVLQJ GHFLPDO GRW� DV FXVWRPDU\� DQG WKH ODWWHU DOORZLQJ GHFLPDO FRPPD� DV UHTXLUHG E\
WKH 0H[LFDQ FLDOࢼ2 1RUP �120� RI WKH 'HSDUWPHQW RI (FRQRP\ IRU ODEHOV LQ IRRGV DQG
JRRGV� 0RUH ORFDOL]DWLRQV DUH LQ WKH PDNLQJ�

7KH RWKHU FRPPDQGV PRGLI\ WKH VSDQLVK OD\RXW DIWHU ORDGLQJ %DEHO� 7ZR SDUWLFXODUO\ XVHIXO
FRPPDQGV DUH ?VSDQLVKRSHUDWRUV DQG ?VSDQLVKGHDFWLYDWH�
7KH PDFUR ?VSDQLVKRSHUDWRUV^�OLVW RI RSHUDWRUV!`^ FRQWDLQV D OLVW RI VSDQLVK PDWK�
HPDWLFDO RSHUDWRUV� DQG PD\ EH UHGHࢺQHG DW ZLOO� )RU LQVWDQFH� WKH FRPPDQG

?GHI?VSDQLVKRSHUDWRUV^VHQ`

RQO\ GHࢺQHV VHQ� RYHUULGLQJ DOO RWKHU GHࢺQLWLRQV� WKH FRPPDQG
?OHW?VSDQLVKRSHUDWRUV?UHOD[ GLVDEOHV WKHP DOO� 7KLV FRPPDQG VXSSRUWV DFFHQWHG
RU VSDFHG RSHUDWRUV� WKH ?DFXWH^�OHWWHU!` FRPPDQG SXWV DQ DFFHQW� DQG WKH ?�
FRPPDQG DGGV D VPDOO VSDFH� )RU LQVWDQFH� WKH IROORZLQJ RSHUDWRUV DUH GHࢺQHG E\ GHIDXOW�

O?DFXWH^L`P O?DFXWH^L`P?�VXS O?DFXWH^L`P?�LQI P?DFXWH^D`[
?DFXWH^L`QI P?DFXWH^L`Q VHQ WJ DUF?�VHQ DUF?�FRV DUF?�WJ
FRWJ FRVHF VHQK WJK

)LQDOO\� WKH PDFUR ?VSDQLVKGHDFWLYDWH^�OLVW RI FKDUDFWHUV!` GLVDEOHV VRPH DFWLYH
FKDUDFWHUV� WR NHHS \RX RXW RI WURXEOH LI WKH\ DUH UHGHࢺQHG E\ RWKHU SDFNDJHV� 7KH FDQGLGDWHV
IRU GHDFWLYDWLRQ DUH WKH VHW ^�!�ْ َ`� 3OHDVH� EHZDUH WKDW VRPH RSWLRQ SUHHPSW WKH DYDLO�
DELOLW\ RI VRPH DFWLYH FKDUDFWHUV� ,Q SDUWLFXODU� \RX VKRXOG QRW FRPELQH WKH HV�QRTXRWLQJ
RSWLRQ ZLWK ?VSDQLVKGHDFWLYDWH^�!`� RU WKH HV�QRVKRUWKDQGV ZLWK ?VSDQLVKGHDFWL�
YDWH^�!��`�

3OHDVH FKHFN WKH GRFXPHQWDWLRQ IRU %DEHO RU VSDQLVK�GW[ IRU IXUWKHU GHWDLOV�

�������� 7LEHWDQ

2QH RSWLRQ WR XVH 7LEHWDQ VFULSW LQ /D7H; LV WR DGG

?XVHSDFNDJH^FWLE`

WR \RXU SUHDPEOH DQG XVH D VOLJKWO\ PRGLࢺHG :\OLH WUDQVOLWHUDWLRQ IRU LQSXW� 5HIHU WR WKH
H[FHOOHQW SDFNDJH GRFXPHQWDWLRQ IRU GHWDLOV� 0RUH LQIRUPDWLRQ FDQ EH IRXQG RQ KWWS�
��ZZZ�WKOLE�RUJ�WRROV�VFULSWV�ZLNL�ODWH[�KWPO

����� 5HIHUHQFHV

���
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��� 5RWDWLRQV

! :DUQLQJ
0DQ\ '9, YLHZHUV GR QRW VXSSRUW URWDWLQJ RI WH[W DQG WDEOHV� 7KH WH[W ZLOO EH
GLVSOD\HG QRUPDOO\� <RX PXVW FRQYHUW \RXU '9, OHࢺ WR D 3') GRFXPHQW DQG YLHZ LW
LQ D 3') YLHZHU WR VHH WKH URWDWLRQ LQ HࢹHFW� 7DNH FDUH KRZHYHU WKDW SULQWLQJ IURP
WKRVH 3') OHVࢺ PD\ URWDWH WKH UHVSHFWLYH SDJH DJDLQ LQ WKH VDPH GLUHFWLRQ XQGHU
FHUWDLQ FLUFXPVWDQFHV� 7KLV EHKDYLRXU FDQ EH LQࢻXHQFHG E\ WKH VHWWLQJV RI \RXU
GYL�SGI FRQYHUWHU� ORRN DW \RXU PDQXDO IRU IXUWKHU LQIRUPDWLRQ�

����� 7KH URWDWLQJ SDFNDJH

7KH SDFNDJH URWDWLQJ JLYHV \RX WKH SRVVLELOLW\ WR URWDWH DQ\ REMHFW RI DQ DUELWUDU\ DQJOH�
2QFH \RX KDYH ORDGHG LW ZLWK WKH VWDQGDUG FRPPDQG LQ WKH SUHDPEOH�

?XVHSDFNDJH^URWDWLQJ`

\RX FDQ XVH WKUHH QHZ HQYLURQPHQWV�

?EHJLQ^VLGHZD\V`

LW ZLOO URWDWH WKH ZKROH DUJXPHQW E\ �� GHJUHHV FRXQWHUFORFNZLVH� 0RUHRYHU�

?EHJLQ^WXUQ`^��`

LW ZLOO WXUQ WKH DUJXPHQW RI �� GHJUHHV� <RX FDQ JLYH DQ\ DQJOH DV DQ DUJXPHQW� ZKHWKHU LW
LV SRVLWLYH RU QHJDWLYH� ,W ZLOO OHDYH WKH QHFHVVDU\ VSDFH WR DYRLG DQ\ RYHUODSSLQJ RI WH[W�

?EHJLQ^URWDWH`^��`

OLNH WXUQ� EXW LW ZLOO QRW DGG DQ\ H[WUD VSDFH�

,I \RX ZDQW WR PDNH D RDWࢻ VLGHZD\V VR WKDW WKH FDSWLRQ LV DOVR URWDWHG� \RX FDQ XVH

?EHJLQ^VLGHZD\VILJXUH`

RU

?EHJLQ^VLGHZD\VWDEOH`

1RWH� WKRXJK� WKH\ ZLOO EH SODFHG RQ D VHSDUDWH SDJH�

,I \RX ZRXOG OLNH WR URWDWH D 7LN= SLFWXUH \RX FRXOG XVH VLGHZD\V WRJHWKHU ZLWK PLQLSDJH�

���



5RWDWLRQV

?EHJLQ^ILJXUH`>KWES@
?EHJLQ^VLGHZD\V`
?EHJLQ^PLQLSDJH`^����FP`

?LQSXW^���SDWK�WR�SLFWXUH`
?HQG^PLQLSDJH`

?HQG^VLGHZD\V`
?FHQWHULQJ
?FDSWLRQ>&DSWLRQ@^&DSWLRQ�`
?ODEHO^SLF�SLFWXUH`

?HQG^ILJXUH`

<RX FDQ DOVR XVH WKH ?URWDWHER[ FRPPDQG� /HWَV URWDWH D WDEXODU LQVLGH D WDEOH IRU
H[DPSOH�

?EHJLQ^WDEOH`>S@
?FHQWHULQJ
?URWDWHER[^��`^

?EHJLQ^PLQLSDJH`^?WH[WKHLJKW`
?EHJLQ^WDEXODU`^

������� 2SWLRQV

'HIDXOW LV VLGHZD\VࢺJXUHV�VLGHZD\VWDEOHV DUH RULHQWHG GHSHQGLQJ RQ SDJH QXPEHU LQ WZR
VLGHG GRFXPHQWV �WDNHV WZR SDVVHV��

7KH URWDWLQJ SDFNDJH WDNHV WKH IROORZLQJ RSWLRQV�

FRXQWHUFORFNZLVH�DQWLFORFNZLVH
,Q VLQJOH VLGHG GRFXPHQWV WXUQ VLGHZD\VࢺJXUHV�VLGHZD\VWDEOHV FRXQWHUFORFNZLVH�

FORFNZLVH
,Q VLQJOH VLGHG GRFXPHQWV WXUQ VLGHZD\VࢺJXUHV�VLGHZD\VWDEOHV FORFNZLVH �GHIDXOW��

JXUHVULJKWࡃ
,Q WZR VLGHG GRFXPHQWV DOO VLGHZD\VࢺJXUHV�VLGHZD\VWDEOHV DUH VDPH RULHQWDWLRQ �OHIW RI
�JXUHࢺ WDEOH QRZ ERWWRP RI SDJH�� 7KLV LV WKH VW\OH SUHIHUUHG E\ WKH &KLFDJR 0DQXDO RI
6W\OH �EURDGVLGH��

JXUHVOHIWࡃ
,Q WZR VLGHG GRFXPHQWV DOO VLGHZD\VࢺJXUHV�VLGHZD\VWDEOHV DUH VDPH RULHQWDWLRQ �OHIW RI
�JXUHࢺ WDEOH QRZ DW WRS RI SDJH��

����� 7KH URWRDW SDFNDJH

:KHQ LW LV GHVLUDEOH WR SODFH WKH URWDWHG WDEOH DW WKH H[DFW ORFDWLRQ ZKHUH LW DSSHDUV LQ WKH
VRXUFH ��WH[� �OHࢺ URWIORDW SDFNDJH PD\ EH XVHG� 7KHQ RQH FDQ XVH

?EHJLQ^VLGHZD\VWDEOH`>+@

MXVW OLNH IRU QRUPDO WDEOHV� 7KH + RSWLRQ FDQ QRW EH XVHG ZLWKRXW WKLV SDFNDJH�

���



��� 7DEOHV

7DEOHV DUH D FRPPRQ IHDWXUH LQ DFDGHPLF ZULWLQJ� RIWHQ XVHG WR VXPPDUL]H UHVHDUFK UHVXOWV�
0DVWHULQJ WKH DUW RI WDEOH FRQVWUXFWLRQ LQ /D7H; LV WKHUHIRUH QHFHVVDU\ WR SURGXFH TXDOLW\
SDSHUV DQG ZLWK VXࢼFLHQW SUDFWLFH RQH FDQ SULQW EHDXWLIXO WDEOHV RI DQ\ NLQG�

.HHSLQJ LQ PLQG WKDW /D7H; LV QRW D VSUHDGVKHHW� LW PDNHV VHQVH WR XVH D GHGLFDWHG WRRO
WR EXLOG WDEOHV DQG WKHQ WR H[SRUW WKHVH WDEOHV LQWR WKH GRFXPHQW� %DVLF WDEOHV DUH QRW WRR
WD[LQJ� EXW DQ\WKLQJ PRUH DGYDQFHG FDQ WDNH D IDLU ELW RI FRQVWUXFWLRQ� LQ WKHVH FDVHV� PRUH
DGYDQFHG SDFNDJHV FDQ EH YHU\ XVHIXO� +RZHYHU� UVWࢺ LW LV LPSRUWDQW WR NQRZ WKH EDVLFV�
2QFH \RX DUH FRPIRUWDEOH ZLWK EDVLF /D7H; WDEOHV� \RX PLJKW KDYH D ORRN DW PRUH DGYDQFHG
SDFNDJHV RU WKH H[SRUW RSWLRQV RI \RXU IDYRULWH VSUHDGVKHHW�� 7KDQNV WR WKH PRGXODU QDWXUH
RI /D7H;� WKH ZKROH SURFHVV FDQ EH DXWRPDWHG LQ D IDLUO\ FRPIRUWDEOH ZD\�

)RU D ORQJ WLPH� /D7H; WDEOHV ZHUH TXLWH D FKDRWLF WRSLF� ZLWK GR]HQV RI SDFNDJHV GRLQJ
VLPLODU WKLQJV� ZKLOH QRW DOZD\V EHLQJ FRPSDWLEOH ZLWK RQH DQRWKHU� 6RPHWLPHV \RX KDG WR
PDNH WUDGH�RࢹV� 7KH VLWXDWLRQ FKDQJHG UHFHQWO\ ������ ZLWK WKH UHOHDVH RI WKH WDEX SDFNDJH
ZKLFK FRPELQHV WKH SRZHU RI ORQJWDEOH� WDEXODU[ DQG PXFK PRUH� 7KH WDEX HQYLURQPHQW
LV IDU OHVV IUDJLOH DQG UHVWULFWHG WKDQ WKH ROGHU DOWHUQDWLYHV� 1RQHWKHOHVV� EHIRUH DWWHPSWLQJ
WR XVH WKLV SDFNDJH IRU WKH UVWࢺ WLPH LW ZLOO EH EHQHࢺFLDO WR XQGHUVWDQG KRZ WKH FODVVLF
HQYLURQPHQW ZRUNV� VLQFH WDEX ZRUNV WKH VDPH ZD\� 1RWH KRZHYHU WKDW WKH DXWKRU RI WDEX
ZLOO QRW ]ࢺ EXJV WR WKH FXUUHQW YHUVLRQ� DQG WKDW WKH QH[W YHUVLRQ LQWURGXFHV QHZ V\QWD[
WKDW ZLOO OLNHO\ EUHDN H[LVWLQJ GRFXPHQWV��

����� 7KH WDEXODU HQYLURQPHQW

7KH WDEXODU HQYLURQPHQW FDQ EH XVHG WR W\SHVHW WDEOHV ZLWK RSWLRQDO KRUL]RQWDO DQG YHUWLFDO
OLQHV� /D7H; GHWHUPLQHV WKH ZLGWK RI WKH FROXPQV DXWRPDWLFDOO\�
7KH UVWࢺ OLQH RI WKH HQYLURQPHQW KDV WKH IRUP�

?EHJLQ^WDEXODU`>SRV@^WDEOH VSHF`

7KH WDEOH VSHF DUJXPHQW WHOOV /D7H; WKH DOLJQPHQW WR EH XVHG LQ HDFK FROXPQ DQG WKH
YHUWLFDO OLQHV WR LQVHUW�

7KH QXPEHU RI FROXPQV GRHV QRW QHHG WR EH VSHFLࢺHG DV LW LV LQIHUUHG E\ ORRNLQJ DW WKH
QXPEHU RI DUJXPHQWV SURYLGHG� ,W LV DOVR SRVVLEOH WR DGG YHUWLFDO OLQHV EHWZHHQ WKH FROXPQV
KHUH� 7KH IROORZLQJ V\PEROV DUH DYDLODEOH WR GHVFULEH WKH WDEOH FROXPQV �VRPH RI WKHP
UHTXLUH WKDW WKH SDFNDJH DUUD\ KDV EHHQ ORDGHG��

� &KDSWHU ����� RQ SDJH ���
� KWWS���WH[�VWDFNH[FKDQJH�FRP�TXHVWLRQV��������LV�WKH�WDEX�SDFNDJH�REVROHWH

���
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7DEOHV

O OHIW�MXVWLࢺHG FROXPQ
F FHQWHUHG FROXPQ
U ULJKW�MXVWLࢺHG FROXPQ
S^
ZLGWK
` SDUDJUDSK FROXPQ ZLWK WH[W YHUWLFDOO\ DOLJQHG DW WKH WRS
P^
ZLGWK
` SDUDJUDSK FROXPQ ZLWK WH[W YHUWLFDOO\ DOLJQHG LQ WKH PLGGOH �UH�

TXLUHV DUUD\ SDFNDJH�
E^
ZLGWK
` SDUDJUDSK FROXPQ ZLWK WH[W YHUWLFDOO\ DOLJQHG DW WKH ERWWRP �UH�

TXLUHV DUUD\ SDFNDJH�
_ YHUWLFDO OLQH
__ GRXEOH YHUWLFDO OLQH

%\ GHIDXOW� LI WKH WH[W LQ D FROXPQ LV WRR ZLGH IRU WKH SDJH� /D7H; ZRQَW DXWRPDWLFDOO\
ZUDS LW� 8VLQJ S^
ZLGWK
` \RX FDQ GHࢺQH D VSHFLDO W\SH RI FROXPQ ZKLFK ZLOO ZUDS�DURXQG
WKH WH[W DV LQ D QRUPDO SDUDJUDSK� <RX FDQ SDVV WKH ZLGWK XVLQJ DQ\ XQLW VXSSRUWHG E\
/D7H;� VXFK DV َSWَ DQG َFPَ� RU FRPPDQG OHQJWKV � VXFK DV ?WH[WZLGWK� <RX FDQ QGࢺ D
OLVW LQ FKDSWHU /HQJWKV��

7KH RSWLRQDO SDUDPHWHU SRV FDQ EH XVHG WR VSHFLI\ WKH YHUWLFDO SRVLWLRQ RI WKH WDEOH UHODWLYH
WR WKH EDVHOLQH RI WKH VXUURXQGLQJ WH[W� ,Q PRVW FDVHV� \RX ZLOO QRW QHHG WKLV RSWLRQ� ,W
EHFRPHV UHOHYDQW RQO\ LI \RXU WDEOH LV QRW LQ D SDUDJUDSK RI LWV RZQ� <RX FDQ XVH WKH
IROORZLQJ OHWWHUV�

E ERWWRP
F FHQWHU �GHIDXOW�
W WRS

7R VSHFLI\ D IRQW IRUPDW �VXFK DV EROG� LWDOLF� HWF�� IRU DQ HQWLUH FROXPQ� \RX FDQ DGG
!^?IRUPDW` EHIRUH \RX GHFODUH WKH DOLJQPHQW� )RU H[DPSOH ?EHJLQ^WDEXODU`^ !^?EI�
VHULHV`O F !^?LWVKDSH`U ` ZLOO LQGLFDWH D WKUHH FROXPQ WDEOH ZLWK WKH UVWࢺ RQH DOLJQHG
WR WKH OHIW DQG LQ EROG IRQW� WKH VHFRQG RQH DOLJQHG LQ WKH FHQWHU DQG ZLWK QRUPDO IRQW� DQG
WKH WKLUG DOLJQHG WR WKH ULJKW DQG LQ LWDOLF� 7KH ْDUUD\ْ SDFNDJH QHHGV WR EH DFWLYDWHG LQ
WKH SUHDPEOH IRU WKLV WR ZRUN�

,Q WKH UVWࢺ OLQH \RX KDYH SRLQWHG RXW KRZ PDQ\ FROXPQV \RX ZDQW� WKHLU DOLJQPHQW DQG WKH
YHUWLFDO OLQHV WR VHSDUDWH WKHP� 2QFH LQ WKH HQYLURQPHQW� \RX KDYH WR LQWURGXFH WKH WH[W
\RX ZDQW� VHSDUDWLQJ EHWZHHQ FHOOV DQG LQWURGXFLQJ QHZ OLQHV� 7KH FRPPDQGV \RX KDYH WR
XVH DUH WKH IROORZLQJ�

	 FROXPQ VHSDUDWRU
?? VWDUW QHZ URZ �DGGLWLRQDO VSDFH PD\ EH VSHFLࢺHG DIWHU ?? XVLQJ

VTXDUH EUDFNHWV� VXFK DV ??>�SW@�
?KOLQH KRUL]RQWDO OLQH
?QHZOLQH VWDUW D QHZ OLQH ZLWKLQ D FHOO �LQ D SDUDJUDSK FROXPQ�
?FOLQH^L�M` SDUWLDO KRUL]RQWDO OLQH EHJLQQLQJ LQ FROXPQ L DQG HQGLQJ LQ FROXPQ

M

� &KDSWHU �� RQ SDJH ���

���



7KH WDEXODU HQYLURQPHQW

1RWH� DQ\ ZKLWH VSDFH LQVHUWHG EHWZHHQ WKHVH FRPPDQGV LV SXUHO\ GRZQ WR RQHVَ SUHIHUHQFHV�
, SHUVRQDOO\ DGG VSDFHV EHWZHHQ WR PDNH LW HDVLHU WR UHDG�

������� %DVLF H[DPSOHV

7KLV H[DPSOH VKRZV KRZ WR FUHDWH D VLPSOH WDEOH LQ /D7H;� ,W LV D WKUHH�E\�WKUHH WDEOH� EXW
ZLWKRXW DQ\ OLQHV�

?EHJLQ^WDEXODU`^ O F U `
� 	 � 	 � ??
� 	 � 	 � ??
� 	 � 	 � ??

?HQG^WDEXODU`

1 2 3
4 5 6
7 8 9

([SDQGLQJ XSRQ WKDW E\ LQFOXGLQJ VRPH YHUWLFDO OLQHV�

?EHJLQ^WDEXODU`^ O F U `
� 	 � 	 � ??
� 	 � 	 � ??
� 	 � 	 � ??

?HQG^WDEXODU`

1 2 3
4 5 6
7 8 9

7R DGG KRUL]RQWDO OLQHV WR WKH YHU\ WRS DQG ERWWRP HGJHV RI WKH WDEOH�

?EHJLQ^WDEXODU`^ O F U `
?KOLQH
� 	 � 	 � ??
� 	 � 	 � ??
� 	 � 	 � ??
?KOLQH

?HQG^WDEXODU`

1 2 3
4 5 6
7 8 9

���



7DEOHV

$QG �\QDOOࢺ WR DGG OLQHV EHWZHHQ DOO URZV� DV ZHOO DV FHQWHULQJ �QRWLFH WKH XVH RI WKH FHQWHU
HQYLURQPHQW � RI FRXUVH� WKH UHVXOW RI WKLV LV QRW REYLRXV IURP WKH SUHYLHZ RQ WKLV ZHE SDJH��

?EHJLQ^FHQWHU`
?EHJLQ^WDEXODU`^ O F U `

?KOLQH
� 	 � 	 � ?? ?KOLQH
� 	 � 	 � ?? ?KOLQH
� 	 � 	 � ??
?KOLQH

?HQG^WDEXODU`
?HQG^FHQWHU`

1 2 3
4 5 6
7 8 9

?EHJLQ^FHQWHU`
?EHJLQ^WDEXODU`^ O F U `

?KOLQH
� 	 � 	 � ?? ?KOLQH
� 	 � 	 � ?? ?KOLQH ?KOLQH
� 	 � 	 � ??
?KOLQH

?HQG^WDEXODU`
?HQG^FHQWHU`

1 2 3
4 5 6
7 8 9

?EHJLQ^WDEXODU`
?KOLQH
�&� 	 KH[DGHFLPDO ??
���� 	 RFWDO ?? ?FOLQH^���`
����������� 	 ELQDU\ ??
?KOLQH ?KOLQH
���� 	 GHFLPDO ??
?KOLQH

?HQG^WDEXODU`

���



7KH WDEXODU HQYLURQPHQW

)LJXUH ��

������� 7H[W ZUDSSLQJ LQ WDEOHV

/D7H;َV DOJRULWKPV IRU IRUPDWWLQJ WDEOHV KDYH D IHZ VKRUWFRPLQJV� 2QH LV WKDW LW ZLOO QRW
DXWRPDWLFDOO\ ZUDS WH[W LQ FHOOV� HYHQ LI LW RYHUUXQV WKH ZLGWK RI WKH SDJH� )RU FROXPQV WKDW
ZLOO FRQWDLQ WH[W ZKRVH OHQJWK H[FHHGV WKH FROXPQَV ZLGWK� LW LV UHFRPPHQGHG WKDW \RX XVH
WKH S DWWULEXWH DQG VSHFLI\ WKH GHVLUHG ZLGWK RI WKH FROXPQ �DOWKRXJK LW PD\ WDNH VRPH
WULDO�DQG�HUURU WR JHW WKH UHVXOW \RX ZDQW�� )RU D PRUH FRQYHQLHQW PHWKRG� KDYH D ORRN DW
7KH WDEXODU[ SDFNDJH�� RU 7KH WDEXODU\ SDFNDJH��

,QVWHDG RI S� XVH WKH P DWWULEXWH WR KDYH WKH OLQHV DOLJQHG WRZDUG WKH PLGGOH RI WKH ER[ RU
WKH E DWWULEXWH WR DOLJQ DORQJ WKH ERWWRP RI WKH ER[�

+HUH LV D VLPSOH H[DPSOH� 7KH IROORZLQJ FRGH FUHDWHV WZR WDEOHV ZLWK WKH VDPH FRGH� WKH
RQO\ GLࢹHUHQFH LV WKDW WKH ODVW FROXPQ RI WKH VHFRQG RQH KDV D GHࢺQHG ZLGWK RI � FHQWLPHWHUV�
ZKLOH LQ WKH UVWࢺ RQH ZH GLGQَW VSHFLI\ DQ\ ZLGWK� &RPSLOLQJ WKLV FRGH�

?GRFXPHQWFODVV^DUWLFOH`
?XVHSDFNDJH>HQJOLVK@^EDEHO`

?EHJLQ^GRFXPHQW`

:LWKRXW VSHFLI\LQJ ZLGWK IRU ODVW FROXPQ�
?EHJLQ^FHQWHU`

?EHJLQ^WDEXODU` O O O O `
?KOLQH
'D\ 	 0LQ 7HPS 	 0D[ 7HPS 	 6XPPDU\ ?? ?KOLQH
0RQGD\ 	 ��& 	 ��& 	 $ FOHDU GD\ ZLWK ORWV RI VXQVKLQH�
+RZHYHU� WKH VWURQJ EUHH]H ZLOO EULQJ GRZQ WKH WHPSHUDWXUHV� ?? ?KOLQH
7XHVGD\ 	 �& 	 ��& 	 &ORXG\ ZLWK UDLQ� DFURVV PDQ\ QRUWKHUQ UHJLRQV� &OHDU

VSHOOV
DFURVV PRVW RI 6FRWODQG DQG 1RUWKHUQ ,UHODQG�
EXW UDLQ UHDFKLQJ WKH IDU QRUWKZHVW� ?? ?KOLQH
:HGQHVGD\ 	 ��& 	 ��& 	 5DLQ ZLOO VWLOO OLQJHU IRU WKH PRUQLQJ�
&RQGLWLRQV ZLOO LPSURYH E\ HDUO\ DIWHUQRRQ DQG FRQWLQXH
WKURXJKRXW WKH HYHQLQJ� ??
?KOLQH
?HQG^WDEXODU`

?HQG^FHQWHU`

:LWK ZLGWK VSHFLILHG�
?EHJLQ^FHQWHU`

?EHJLQ^WDEXODU`^ O O O S^�FP` `

� &KDSWHU ���� RQ SDJH ���
� &KDSWHU ���� RQ SDJH ���

���



7DEOHV

?KOLQH
'D\ 	 0LQ 7HPS 	 0D[ 7HPS 	 6XPPDU\ ?? ?KOLQH
0RQGD\ 	 ��& 	 ��& 	 $ FOHDU GD\ ZLWK ORWV RI VXQVKLQH�
+RZHYHU� WKH VWURQJ EUHH]H ZLOO EULQJ GRZQ WKH WHPSHUDWXUHV� ?? ?KOLQH
7XHVGD\ 	 �& 	 ��& 	 &ORXG\ ZLWK UDLQ� DFURVV PDQ\ QRUWKHUQ UHJLRQV� &OHDU

VSHOOV
DFURVV PRVW RI 6FRWODQG DQG 1RUWKHUQ ,UHODQG�
EXW UDLQ UHDFKLQJ WKH IDU QRUWKZHVW� ?? ?KOLQH
:HGQHVGD\ 	 ��& 	 ��& 	 5DLQ ZLOO VWLOO OLQJHU IRU WKH PRUQLQJ�
&RQGLWLRQV ZLOO LPSURYH E\ HDUO\ DIWHUQRRQ DQG FRQWLQXH
WKURXJKRXW WKH HYHQLQJ� ??
?KOLQH
?HQG^WDEXODU`

?HQG^FHQWHU`

?HQG^GRFXPHQW`

<RX JHW WKH IROORZLQJ RXWSXW�

)LJXUH ��

1RWH WKDW WKH UVWࢺ WDEOH KDV EHHQ FURSSHG� VLQFH WKH RXWSXW LV ZLGHU WKDQ WKH SDJH ZLGWK�

������� 0DQXDOO\ EURNHQ SDUDJUDSKV LQ WDEOH FHOOV

6RPHWLPHV LW LV QHFHVVDU\ WR QRW UHO\ RQ WKH EUHDNLQJ DOJRULWKP ZKHQ XVLQJ WKH S VSHFLࢺHU�
EXW UDWKHU VSHFLI\ WKH OLQH EUHDNV E\ KDQG� ,Q WKLV FDVH LW LV HDVLHVW WR XVH D ?SDUER[�

?EHJLQ^WDEXODU`^FF`
ERULQJ FHOO FRQWHQW 	 ?SDUER[>W@^�FP`^UDWKHU ORQJ SDU??QHZ SDU`

?HQG^WDEXODU`

���



7KH WDEXODU HQYLURQPHQW

������� 6SDFH EHWZHHQ FROXPQV

7R WZHDN WKH VSDFH EHWZHHQ FROXPQV �/D7H; ZLOO E\ GHIDXOW FKRRVH YHU\ WLJKW FROXPQV��
RQH FDQ DOWHU WKH FROXPQ VHSDUDWLRQ� ?VHWOHQJWK^?WDEFROVHS`^�SW`� 7KH GHIDXOW YDOXH
LV �SW�

������� 6SDFH EHWZHHQ URZV

5H�GHࢺQH WKH ?DUUD\VWUHWFK FRPPDQG WR VHW WKH VSDFH EHWZHHQ URZV�

?UHQHZFRPPDQG^?DUUD\VWUHWFK`^���`

'HIDXOW YDOXH LV ����

$Q DOWHUQDWLYH ZD\ WR DGMXVW WKH UXOH VSDFLQJ LV WR DGG ?QRDOLJQ^?VPDOOVNLS` EHIRUH RU
DIWHU WKH ?KOLQH DQG ?FOLQH^L�M` FRPPDQGV�

?EHJLQ^WDEXODU`^ O O U `
?KOLQH?QRDOLJQ^?VPDOOVNLS`
?PXOWLFROXPQ^�`^F`^,WHP` ??
?FOLQH^���`?QRDOLJQ^?VPDOOVNLS`
$QLPDO 	 'HVFULSWLRQ 	 3ULFH �?�� ??
?QRDOLJQ^?VPDOOVNLS`?KOLQH?QRDOLJQ^?VPDOOVNLS`
*QDW 	 SHU JUDP 	 ����� ??

	 HDFK 	 ���� ??
*QX 	 VWXIIHG 	 ����� ??
(PX 	 VWXIIHG 	 ����� ??
$UPDGLOOR 	 IUR]HQ 	 ���� ??
?QRDOLJQ^?VPDOOVNLS`?KOLQH

?HQG^WDEXODU`

<RX PD\ DOVR VSHFLI\ WKH VNLS DIWHU D OLQH H[SOLFLWO\ XVLQJ JOXH DIWHU WKH OLQH WHUPLQDWRU

?EHJLQ^WDEXODU`^OO`
?KOLQH
0LQHUDO 	 &RORU ??>�FP@
5XE\ 	 UHG ??
6DSSKLUH 	 EOXH ??
?KOLQH
?HQG^WDEXODU`

������� 2WKHU HQYLURQPHQWV LQVLGH WDEOHV

,I \RX XVH VRPH /D7H; HQYLURQPHQWV LQVLGH WDEOH FHOOV� OLNH YHUEDWLP RU HQXPHUDWH�

?EHJLQ^WDEXODU`^F F`
?KOLQH
?EHJLQ^YHUEDWLP`
FRGH
?HQG^YHUEDWLP`
	 GHVFULSWLRQ
?? ?KOLQH

?HQG^WDEXODU`

\RX PLJKW HQFRXQWHU HUURUV VLPLODU WR

���



7DEOHV

� /D7H; (UURU� 6RPHWKLQJ
V ZURQJ��SHUKDSV D PLVVLQJ ?LWHP�

7R VROYH WKLV SUREOHP� FKDQJH FROXPQ VSHFLࢺHU� WR ْSDUDJUDSKْ �S� P RU E��

?EHJLQ^WDEXODU`^P^�FP` F`

������� 'HࡃQLQJ PXOWLSOH FROXPQV

,W LV SRVVLEOH WR GHࢺQH PDQ\ LGHQWLFDO FROXPQV DW RQFH XVLQJ WKH ^

QXP

`^

VWU

`
V\QWD[� 7KLV LV SDUWLFXODUO\ XVHIXO ZKHQ \RXU WDEOH KDV PDQ\ FROXPQV�

+HUH LV D WDEOH ZLWK VL[ FHQWHUHG FROXPQV DQNHGࢻ E\ D VLQJOH FROXPQ RQ HDFK VLGH�

?EHJLQ^WDEXODU`^O^�`^F`U`
7HDP 	 3 	 : 	 ' 	 / 	 ) 	 $ 	 3WV ??
?KOLQH
0DQFKHVWHU 8QLWHG 	 � 	 � 	 � 	 � 	 �� 	 � 	 �� ??
&HOWLF 	 � 	 � 	 � 	 � 	 � 	 � 	 � ??
%HQILFD 	 � 	 � 	 � 	 � 	 � 	 � 	 � ??
)& &RSHQKDJHQ 	 � 	 � 	 � 	 � 	 � 	 � 	 � ??
?HQG^WDEXODU`

)LJXUH ��

������� &ROXPQ VSHFLࡃFDWLRQ XVLQJ !^?FPG` DQG �^?FPG`

7KH FROXPQ VSHFLࢺFDWLRQ FDQ EH DOWHUHG XVLQJ WKH DUUD\ SDFNDJH� 7KLV LV GRQH LQ
WKH DUJXPHQW RI WKH WDEXODU HQYLURQPHQW XVLQJ !^?FRPPDQG` IRU FRPPDQGV H[HFXWHG
ULJKW EHIRUH HDFK FROXPQ HOHPHQW DQG �^?FRPPDQG` IRU FRPPDQGV WR EH H[HFXWHG ULJKW
DIWHU HDFK FROXPQ HOHPHQW� $V DQ H[DPSOH� WR JHW D FROXPQ LQ PDWK PRGH HQ�
WHU� ?EHJLQ^WDEXODU`^!^�`F�^�``� $QRWKHU H[DPSOH LV FKDQJLQJ WKH IRQW� ?EH�
JLQ^WDEXODU`^!^?VPDOO`F` WR SULQW WKH FROXPQ LQ D VPDOO IRQW�

7KH DUJXPHQW RI WKH ! DQG � VSHFLࢺFDWLRQV PXVW EH FRUUHFWO\ EDODQFHG ZKHQ LW FRPHV WR ^
DQG ` FKDUDFWHUV� 7KLV PHDQV WKDW !^?EIVHULHV` LV YDOLG� ZKLOH !^?WH[WEI` ZLOO QRW ZRUN
DQG !^?WH[WEI^` LV QRW YDOLG� ,I WKHUH LV WKH QHHG WR XVH WKH WH[W RI WKH WDEOH DV DQ DUJXPHQW

� &KDSWHU ���� RQ SDJH ���

���



7KH WDEXODU HQYLURQPHQW

�IRU LQVWDQFH� XVLQJ WKH ?WH[WEI WR SURGXFH EROG WH[W�� RQH VKRXOG XVH WKH ?EJURXS DQG
?HJURXS FRPPDQGV� !^?WH[WEI?EJURXS`F�^?HJURXS` SURGXFHV WKH LQWHQGHG HࢹHFW� 7KLV
ZRUNV RQO\ IRU VRPH EDVLF /D7H; FRPPDQGV� )RU RWKHU FRPPDQGV� VXFK DV ?XQGHUOLQH WR
XQGHUOLQH WH[W� LW LV QHFHVVDU\ WR WHPSRUDULO\ VWRUH WKH FROXPQ WH[W LQ D ER[ XVLQJ OUER[�
)LUVW� \RX PXVW GHࢺQH VXFK D ER[ ZLWK ?QHZVDYHER[^?ER[QDPH` DQG WKHQ \RX FDQ GHࢺQH�

!^?EHJLQ^OUER[`^?ER[QDPH` `�
O�
�^?HQG^OUER[`�

?XQGHUOLQH^?XQKER[?ER[QDPH` `�
`

7KLV VWRUHV WKH WH[W LQ D ER[ DQG DIWHUZDUGV� WDNHV WKH WH[W RXW RI WKH ER[ ZLWK ?XQKER[
�WKLV GHVWUR\V WKH ER[� LI WKH ER[ LV QHHGHG DJDLQ RQH VKRXOG XVH ?XQKFRS\ LQVWHDG� DQG
SDVVLQJ LW WR ?XQGHUOLQH� �)RU /D7H;�H� \RX PD\ ZDQW WR XVH ?XVHER[^?ER[QDPH` LQVWHDG
RI ?XQKER[?ER[QDPH��

7KLV VDPH WULFN GRQH ZLWK ?UDLVHER[ LQVWHDG RI ?XQGHUOLQH FDQ IRUFH DOO OLQHV LQ D WDEOH
WR KDYH HTXDO KHLJKW� LQVWHDG RI WKH QDWXUDO YDU\LQJ KHLJKW WKDW FDQ RFFXU ZKHQ H�J� PDWK
WHUPV RU VXSHUVFULSWV RFFXU LQ WKH WH[W�

+HUH LV DQ H[DPSOH VKRZLQJ WKH XVH RI ERWK S^���` DQG !^?FHQWHULQJ` �

?EHJLQ^WDEXODU`^!^?FHQWHULQJ`S^���FP`�^?FHQWHULQJ`S^���FP` `
*HRPHWU\ 	 $OJHEUD
?WDEXODUQHZOLQH
?KOLQH
3RLQWV 	 $GGLWLRQ
?WDEXODUQHZOLQH
6SKHUHV 	 0XOWLSOLFDWLRQ
?HQG^WDEXODU`

1RWH WKH XVH RI ?WDEXODUQHZOLQH LQVWHDG RI ?? WR DYRLG D 0LVSODFHG ?QRDOLJQ HUURU�

������� #�H[SUHVVLRQV

7KH FROXPQ VHSDUDWRU FDQ EH VSHFLࢺHG ZLWK WKH #^���` FRQVWUXFW�

,W W\SLFDOO\ WDNHV VRPH WH[W DV LWV DUJXPHQW� DQG ZKHQ DSSHQGHG WR D FROXPQ� LW ZLOO
DXWRPDWLFDOO\ LQVHUW WKDW WH[W LQWR HDFK FHOO LQ WKDW FROXPQ EHIRUH WKH DFWXDO GDWD IRU WKDW
FHOO� 7KLV FRPPDQG NLOOV WKH LQWHU�FROXPQ VSDFH DQG UHSODFHV LW ZLWK ZKDWHYHU LV EHWZHHQ
WKH FXUO\ EUDFHV� 7R DGG VSDFH� XVH #^?KVSDFH^

ZLGWK

``�

$GPLWWHGO\� WKLV LV QRW WKDW FOHDU� DQG VR ZLOO UHTXLUH D IHZ H[DPSOHV WR FODULI\� 6RPHWLPHV�
LW LV GHVLUDEOH LQ VFLHQWLࢺF WDEOHV WR KDYH WKH QXPEHUV DOLJQHG RQ WKH GHFLPDO SRLQW� 7KLV
FDQ EH DFKLHYHG E\ GRLQJ WKH IROORZLQJ�

?EHJLQ^WDEXODU`^U#^�`O`
� 	 ����� ??
�� 	 � ??
��� 	 ��� ??

?HQG^WDEXODU`

���



7DEOHV

3.14159
16.2

123.456

7KH VSDFH�VXSSUHVVLQJ TXDOLWLHV RI WKH #�H[SUHVVLRQ DFWXDOO\ PDNH LW TXLWH XVHIXO IRU PD�
QLSXODWLQJ WKH KRUL]RQWDO VSDFLQJ EHWZHHQ FROXPQV� *LYHQ D EDVLF WDEOH� DQG YDU\LQJ WKH
FROXPQ GHVFULSWLRQV�

?EHJLQ^WDEXODU`^ OO `
?KOLQH
VWXII 	 VWXII ?? ?KOLQH
VWXII 	 VWXII ??
?KOLQH

?HQG^WDEXODU`

^_O_O_`

)LJXUH ��

^_#^`O_O#^`_`

)LJXUH ��

���



7KH WDEXODU HQYLURQPHQW

^_#^`O#^`_O#^`_`

)LJXUH ��

^_#^`O#^`_#^`O#^`_`

)LJXUH ��

�������� $OLJQLQJ FROXPQV DW GHFLPDO SRLQWV XVLQJ GFROXPQ

,QVWHDG RI XVLQJ #�H[SUHVVLRQV WR EXLOG FROXPQV RI GHFLPDOV DOLJQHG WR WKH GHFLPDO SRLQW
�RU HTXLYDOHQW V\PERO�� LW LV SRVVLEOH WR FHQWHU D FROXPQ RQ WKH GHFLPDO VHSDUDWRU XVLQJ WKH
GFROXPQ SDFNDJH� ZKLFK SURYLGHV D QHZ FROXPQ VSHFLࢺHU IRU RDWLQJࢻ SRLQW GDWD� 6HH WKH
GFROXPQ SDFNDJH GRFXPHQWDWLRQ� IRU PRUH LQIRUPDWLRQ� EXW D VLPSOH ZD\ WR XVH GFROXPQ
LV DV IROORZV�

� KWWS���DQRULHQ�FVF�ZDUZLFN�DF�XN�PLUURUV�&7$1�PDFURV�ODWH[�UHTXLUHG�WRROV�GFROXPQ�SGI

���

http://anorien.csc.warwick.ac.uk/mirrors/CTAN/macros/latex/required/tools/dcolumn.pdf


7DEOHV

?XVHSDFNDJH^GFROXPQ`
?OGRWV
?QHZFROXPQW\SH^G`>�@^'^�`^?FGRW`^��` `
�WKH DUJXPHQW IRU G VSHFLILHV WKH PD[LPXP QXPEHU RI GHFLPDO SODFHV
?EHJLQ^WDEXODU`^O U F G^�` `
/HIW	5LJKW	&HQWHU	?PDWKUP^'HFLPDO`??
�	�	�	�??
��	��	��	��??
���	���	���	���??
?HQG^WDEXODU`

)LJXUH ��

$ QHJDWLYH DUJXPHQW SURYLGHG IRU WKH QXPEHU RI GHFLPDO SODFHV LQ WKH QHZ FROXPQ W\SH
DOORZV XQOLPLWHG GHFLPDO SODFHV� EXW PD\ UHVXOW LQ UDWKHU ZLGH FROXPQV� 5RXQGLQJ LV QRW
DSSOLHG� VR WKH GDWD WR EH WDEXODWHG VKRXOG EH DGMXVWHG WR WKH QXPEHU RI GHFLPDO SODFHV VSHF�
LࢺHG� 1RWH WKDW D GHFLPDO DOLJQHG FROXPQ LV W\SHVHW LQ PDWK PRGH� KHQFH WKH XVH RI ?PDWKUP
IRU WKH FROXPQ KHDGLQJ LQ WKH H[DPSOH DERYH� $OVR� WH[W LQ D GHFLPDO DOLJQHG FROXPQ �IRU
H[DPSOH WKH KHDGHU� ZLOO EH ULJKW�DOLJQHG EHIRUH WKH GHFLPDO VHSDUDWRU �DVVXPLQJ WKHUHَV
QR GHFLPDO VHSDUDWRU LQ WKH WH[W�� :KLOH WKLV PD\ EH QHࢺ IRU YHU\ VKRUW WH[W� RU QXPHULF
FROXPQ KHDGLQJV� LW ORRNV FXPEHUVRPH LQ WKH H[DPSOH DERYH� $ VROXWLRQ WR WKLV LV WR XVH
WKH ?PXOWLFROXPQ FRPPDQG GHVFULEHG EHORZ� VSHFLI\LQJ D VLQJOH FROXPQ DQG LWV DOLJQPHQW�
)RU H[DPSOH WR FHQWHU WKH KHDGHU 'HFLPDO RYHU LWV FROXPQ LQ WKH DERYH H[DPSOH� WKH UVWࢺ
OLQH RI WKH WDEOH LWVHOI ZRXOG EH /HIW	5LJKW	&HQWHU	?PXOWLFROXPQ^�`^F`^'HFLPDO`??

%ROG WH[W DQG GFROXPQ

7R GUDZ DWWHQWLRQ WR SDUWLFXODU HQWULHV LQ D WDEOH� LW PD\ EH QLFH WR XVH EROG WH[W� 2UGLQDULO\
WKLV LV HDV\� EXW DV GFROXPQ QHHGV WR VHH WKH GHFLPDO SRLQW LW LV UDWKHU KDUGHU WR GR� ,Q
DGGLWLRQ� WKH XVXDO EROG FKDUDFWHUV DUH ZLGHU WKDQ WKHLU QRUPDO FRXQWHUSDUWV� PHDQLQJ WKDW
DOWKRXJK WKH GHFLPDOV PD\ DOLJQ QLFHO\� WKH JXUHVࢺ �IRU PRUH WKDQ ���� GLJLWV RQ RQH VLGH
RI WKH GHFLPDO SRLQW� ZLOO EH YLVLEO\ PLVDOLJQHG� ,W LV KRZHYHU SRVVLEOH WR XVH QRUPDO ZLGWK
EROG FKDUDFWHUV DQG GHࢺQH D QHZ EROG FROXPQ W\SH� DV VKRZQ EHORZ��

� 'HFLPDOV LQ WDEOH GRQَW DOLJQ ZLWK GFROXPQ ZKHQ EROGHG�� 6WDFNH[FKDQJH� 5HWULHYHG

���



5RZ VSHFLࢺFDWLRQ

?XVHSDFNDJH^GFROXPQ`
�KHUH ZH
UH VHWWLQJ XS D YHUVLRQ RI WKH PDWK IRQWV ZLWK QRUPDO [�ZLGWK
?'HFODUH0DWK9HUVLRQ^Q[EROG`
?6HW6\PERO)RQW^RSHUDWRUV`^Q[EROG`^27�`^FPU` ^E`^Q`
?6HW6\PERO)RQW^OHWWHUV` ^Q[EROG`^20/`^FPP` ^E`^LW`
?6HW6\PERO)RQW^V\PEROV` ^Q[EROG`^206`^FPV\`^E`^Q`

?EHJLQ^GRFXPHQW`
?PDNHDWOHWWHU
?QHZFROXPQW\SH^G`^'^�`^�`^��` ` �GHFLPDO FROXPQ DV EHIRUH
�ZLGH EROG GHFLPDO FROXPQ
?QHZFROXPQW\SH^%`>�@^!^?EROGPDWK?'&#^��`^��`^��` `F�^?'&#HQG` `
�QRUPDO ZLGWK EROG GHFLPDO FROXPQ
?QHZFROXPQW\SH^=`>�@^!^?PDWKYHUVLRQ^Q[EROG`?'&#^��`^��`^��` `F�^?'&#HQG` `
?PDNHDWRWKHU
?EHJLQ^WDEXODU`^O O G`

7\SH 	0 	 ?PXOWLFROXPQ^�`^F`^1` ??
1RUPDO 	 � 	 ��������� ??
%ROG �VWDQGDUG�	�� 	 ?PXOWLFROXPQ^�`^%^�`^�`^��` `^���������`??
%ROG �Q[EROG�	��� 	 ?PXOWLFROXPQ^�`^=^�`^�`^��` `^���������`??

?HQG^WDEXODU`
?HQG^GRFXPHQW`

)LJXUH ��

����� 5RZ VSHFLࡃFDWLRQ

,W PLJKW EH FRQYHQLHQW WR DSSO\ WKH VDPH FRPPDQG RYHU HYHU\ FHOO RI D URZ� MXVW DV IRU
FROXPQ� 8QIRUWXQDWHO\ WKH WDEXODU HQYLURQPHQW FDQQRW GR WKDW E\ GHIDXOW� :H ZLOO QHHG
WDEX LQVWHDG� ZKLFK SURYLGHV WKH ?URZIRQW RSWLRQ�

?EHJLQ^WDEX`^;;`
?URZIRQW^?EIVHULHV?LWVKDSH?ODUJH` +HDGHU� 	 +HDGHU� ??
?KOLQH
&HOO� 	 &HOO�
?HQG^WDEX`

����� 6SDQQLQJ

7R FRPSOHWH WKLV WXWRULDO� ZH WDNH D TXLFN ORRN DW KRZ WR JHQHUDWH VOLJKWO\ PRUH FRPSOH[
WDEOHV� 8QVXUSULVLQJO\� WKH FRPPDQGV QHFHVVDU\ KDYH WR EH HPEHGGHG ZLWKLQ WKH WDEOH GDWD
LWVHOI�

���



7DEOHV

������� 5RZV VSDQQLQJ PXOWLSOH FROXPQV

7KH FRPPDQG IRU WKLV ORRNV OLNH WKLV� ?PXOWLFRO�
XPQ^
QXPBFROV
`^
DOLJQPHQW
`^
FRQWHQWV
`� QXPBFROV LV WKH QXPEHU RI VXEVHTXHQW
FROXPQV WR PHUJH� DOLJQPHQW LV HLWKHU O� F� U� RU WR KDYH WH[W ZUDSSLQJ VSHFLI\ D ZLGWK
S^���FP` � $QG FRQWHQWV LV VLPSO\ WKH DFWXDO GDWD \RX ZDQW WR EH FRQWDLQHG ZLWKLQ WKDW
FHOO� $ VLPSOH H[DPSOH�

?EHJLQ^WDEXODU`^ OO `
?KOLQH
?PXOWLFROXPQ^�`^7HDP VKHHW` ??
?KOLQH
*. 	 3DXO 5RELQVRQ ??
/% 	 /XFXV 5DGHEH ??
'& 	 0LFKDHO 'XEHUU\ ??
'& 	 'RPLQLF 0DWWHR ??
5% 	 'LGHU 'RPL ??
0& 	 'DYLG %DWW\ ??
0& 	 (LULN %DNNH ??
0& 	 -RG\ 0RUULV ??
): 	 -DPLH 0F0DVWHU ??
67 	 $ODQ 6PLWK ??
67 	 0DUN 9LGXND ??
?KOLQH

?HQG^WDEXODU`

���



6SDQQLQJ

)LJXUH ��

������� &ROXPQV VSDQQLQJ PXOWLSOH URZV

7KH UVWࢺ WKLQJ \RX QHHG WR GR LV DGG ?XVHSDFNDJH^PXOWLURZ` WR WKH SUHDP�
EOH��� 7KLV WKHQ SURYLGHV WKH FRPPDQG QHHGHG IRU VSDQQLQJ URZV� ?PXOWL�
URZ^

QXPBURZV

`^

ZLGWK

`^

FRQWHQWV

`� 7KH DUJXPHQWV DUH SUHWW\ VLPSOH WR
GHGXFH � IRU WKH ZLGWK PHDQV WKH FRQWHQWَV QDWXUDO ZLGWK��

�� 3DFNDJH PXOWLURZ RQ &7$1 ʆ^KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�
PXOWLURZ�`

���
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7DEOHV

���
?XVHSDFNDJH^PXOWLURZ`
���

?EHJLQ^WDEXODU`^ OOO `
?KOLQH
?PXOWLFROXPQ^�`^ F `^7HDP VKHHW` ??
?KOLQH
*RDONHHSHU 	 *. 	 3DXO 5RELQVRQ ?? ?KOLQH
?PXOWLURZ^�`^`^'HIHQGHUV` 	 /% 	 /XFXV 5DGHEH ??
	 '& 	 0LFKDHO 'XEXUU\ ??
	 '& 	 'RPLQLF 0DWWHR ??
	 5% 	 'LGLHU 'RPL ?? ?KOLQH
?PXOWLURZ^�`^`^0LGILHOGHUV` 	 0& 	 'DYLG %DWW\ ??
	 0& 	 (LULN %DNNH ??
	 0& 	 -RG\ 0RUULV ?? ?KOLQH
)RUZDUG 	 ): 	 -DPLH 0F0DVWHU ?? ?KOLQH
?PXOWLURZ^�`^`^6WULNHUV` 	 67 	 $ODQ 6PLWK ??
	 67 	 0DUN 9LGXND ??
?KOLQH
?HQG^WDEXODU`

)LJXUH ��

���



6SDQQLQJ

7KH PDLQ WKLQJ WR QRWH ZKHQ XVLQJ ?PXOWLURZ LV WKDW D EODQN HQWU\ PXVW EH LQVHUWHG IRU
HDFK DSSURSULDWH FHOO LQ HDFK VXEVHTXHQW URZ WR EH VSDQQHG�

,I WKHUH LV QR GDWD IRU D FHOO� MXVW GRQَW W\SH DQ\WKLQJ� EXW \RX VWLOO QHHG WKH ْ	ْ VHSDUDWLQJ
LW IURP WKH QH[W FROXPQَV GDWD� 7KH DVWXWH UHDGHU ZLOO DOUHDG\ KDYH GHGXFHG WKDW IRU D WDEOH
RI n FROXPQV� WKHUH PXVW DOZD\V EH n−1 DPSHUVDQGV LQ HDFK URZ �XQOHVV ?PXOWLFROXPQ LV
DOVR XVHG��

������� 6SDQQLQJ LQ ERWK GLUHFWLRQV VLPXOWDQHRXVO\

+HUH LV D QRQWULYLDO H[DPSOH RI KRZ WR XVH VSDQQLQJ LQ ERWK GLUHFWLRQV VLPXOWDQHRXVO\ DQG
KDYH WKH ERUGHUV RI WKH FHOOV GUDZQ FRUUHFWO\�

?XVHSDFNDJH^PXOWLURZ`

?EHJLQ^WDEXODU`^FFFFFFO`
?FOLQH^���`
	 	 ?PXOWLFROXPQ^�`^ F `^3ULPHV` ?? ?FOLQH^���`
	 	 � 	 � 	 � 	 � ?? ?FOLQH^���`
?PXOWLFROXPQ^�`^ F `^?PXOWLURZ^�`^`^3RZHUV` ` 	
?PXOWLFROXPQ^�`^ F `^���` 	 � 	 � 	 � 	 � 	 ?? ?FOLQH^���`
?PXOWLFROXPQ^�`^ F `^` 	
?PXOWLFROXPQ^�`^ F `^���` 	 � 	 � 	 � 	 � 	 ?? ?FOLQH^���`
?PXOWLFROXPQ^�`^ F `^?PXOWLURZ^�`^`^3RZHUV` ` 	
?PXOWLFROXPQ^�`^ F `^JFG` 	 � 	 � 	 � 	 � 	 PLQ ?? ?FOLQH^���`
?PXOWLFROXPQ^�`^ F `^` 	
?PXOWLFROXPQ^�`^ F `^OFP` 	 � 	 � 	 � 	 � 	 PD[ ?? ?FOLQH^���`
?HQG^WDEXODU`

)LJXUH ��

7KH FRPPDQG ?PXOWLFROXPQ^�`^ LV MXVW XVHG WR GUDZ YHUWLFDO ERUGHUV ERWK RQ WKH OHIW DQG
RQ WKH ULJKW RI WKH FHOO� (YHQ ZKHQ FRPELQHG ZLWK ?PXOWLURZ^�`^`^���`� LW VWLOO GUDZV
YHUWLFDO ERUGHUV WKDW RQO\ VSDQ WKH UVWࢺ URZ� 7R FRPSHQVDWH IRU WKDW� ZH DGG ?PXOWL�
FROXPQ^�`^ LQ WKH IROORZLQJ URZV VSDQQHG E\ WKH PXOWLURZ� 1RWH WKDW ZH FDQQRW MXVW XVH
?KOLQH WR GUDZ KRUL]RQWDO OLQHV� VLQFH ZH GR QRW ZDQW WKH OLQH WR EH GUDZQ RYHU WKH WH[W
WKDW VSDQV VHYHUDO URZV� ,QVWHDG ZH XVH WKH FRPPDQG ?FOLQH^���` DQG RSW RXW WKH UVWࢺ
FROXPQ WKDW FRQWDLQV WKH WH[W ْ3RZHUVْ�

���



7DEOHV

+HUH LV DQRWKHU H[DPSOH H[SORLWLQJ WKH VDPH LGHDV WR PDNH WKH IDPLOLDU DQG SRSXODU ْ�[�ْ
RU GRXEOH GLFKRWRP\�

?EHJLQ^WDEXODU`^ UFF `
?PXOWLFROXPQ^�`^U`^`
	 ?PXOWLFROXPQ^�`^F`^QRQLQWHUDFWLYH`
	 ?PXOWLFROXPQ^�`^F`^LQWHUDFWLYH` ??
?FOLQH^���`
PDVVLYHO\ PXOWLSOH 	 /LEUDU\ 	 8QLYHUVLW\ ??
?FOLQH^���`
RQH�WR�RQH 	 %RRN 	 7XWRU ??
?FOLQH^���`
?HQG^WDEXODU`

)LJXUH ��

����� &RQWUROOLQJ WDEOH VL]H

������� 5HVL]H WDEOHV

7KH JUDSKLF[ SDFNDJHV IHDWXUHV WKH FRPPDQG ?UHVL]HER[^ZLGWK`^KHLJKW`^REMHFW`
ZKLFK FDQ EH XVHG ZLWK WDEXODU WR VSHFLI\ WKH KHLJKW DQG ZLGWK RI D WDEOH� 7KH IRO�
ORZLQJ H[DPSOH VKRZV KRZ WR UHVL]H D WDEOH WR �FP ZLGWK ZKLOH PDLQWDLQLQJ WKH RULJLQDO
ZLGWK�KHLJKW UDWLR�

?XVHSDFNDJH^JUDSKLF[`
� ���

?UHVL]HER[^�FP`^�` ^
?EHJLQ^WDEXODU`���
?HQG^WDEXODU`

`

5HVL]LQJ WDEOH LQFOXGLQJ WKH FDSWLRQ

?EHJLQ^WDEOH`>K@
?UHVL]HER[^���?WH[WZLGWK`^�`^?EHJLQ^PLQLSDJH`^?WH[WZLGWK`
?EHJLQ^WDEXODU`^UFF`
	 ?PXOWLFROXPQ^�`^F`^QRQLQWHUDFWLYH`
	 ?PXOWLFROXPQ^�`^F`^LQWHUDFWLYH` ??
?FOLQH^���`
PDVVLYHO\ PXOWLSOH 	 /LEUDU\ 	 8QLYHUVLW\ ??
?FOLQH^���`
RQH�WR�RQH 	 %RRN 	 7XWRU ??
?FOLQH^���`
?HQG^WDEXODU`
?FDSWLRQ>7DEOH FDSWLRQ WH[W@^7DEOH WDNHQ IURP ?FLWH>S���@^UHILG` `
?ODEHO^WDEOH�QDPH`

���



&RORUV

?HQG^PLQLSDJH` `
?HQG^WDEOH`

$OWHUQDWLYHO\ \RX FDQ XVH ?VFDOHER[^UDWLR`^REMHFW` LQ WKH VDPH ZD\ EXW ZLWK UDWLRV
UDWKHU WKDQ HG]ࢺ VL]HV�

?XVHSDFNDJH^JUDSKLF[`
� ���

?VFDOHER[^���`^
?EHJLQ^WDEXODU`���
?HQG^WDEXODU`

`

������� &KDQJLQJ IRQW VL]H

$ WDEOH FDQ EH JOREDOO\ VZLWFKHG WR D GLࢹHUHQW IRQW VL]H E\ VLPSO\ DGGLQJ WKH GHVLUHG VL]H
FRPPDQG �KHUH� ?IRRWQRWHVL]H� LQ WKH WDEOH VFRSH� ZKLFK PD\ EH DIWHU WKH ?EHJLQ^WDEOH`
VWDWHPHQW LI \RX XVH �RDWVࢻ RWKHUZLVH \RX QHHG WR DGG D JURXS GHOLPLWHU�

^?IRRWQRWHVL]H
?EHJLQ^WDEXODU` U U F F F `

� ���
?HQG^WDEXODU`

`

?EHJLQ^WDEOH`>K@?IRRWQRWHVL]H
?FDSWLRQ^3HUIRUPDQFH DW SHDN )�PHDVXUH`
?EHJLQ^WDEXODU` U U F F F `

� ���
?HQG^WDEXODU`

?HQG^WDEOH`

$OWHUQDWLYHO\� \RX FDQ FKDQJH WKH GHIDXOW IRQW IRU DOO WKH WDEOHV LQ \RXU GRFXPHQW E\ SODFLQJ
WKH IROORZLQJ FRGH LQ WKH SUHDPEOH�

?OHW?ROGWDEXODU?WDEXODU
?UHQHZFRPPDQG^?WDEXODU`^?IRRWQRWHVL]H?ROGWDEXODU`

6HH )RQWV�� IRU QDPHG IRQW VL]HV� 7KH WDEOH FDSWLRQ IRQW VL]H LV QRW DࢹHFWHG� 7R FRQWURO WKH
FDSWLRQ IRQW VL]H� VHH &DSWLRQ 6W\OHV���

����� &RORUV

������� $OWHUQDWH URZ FRORUV LQ WDEOHV

7KH [FRORU SDFNDJH SURYLGHV WKH QHFHVVDU\ FRPPDQGV WR SURGXFH WDEOHV ZLWK DOWHUQDWH
URZ FRORUV� ZKHQ ORDGHG ZLWK WKH WDEOH RSWLRQ� 7KH FRPPDQG ?URZFRORUV^�

VWDUWLQJ
URZ

!`^�

RGG FRORU

!`^�

HYHQ FRORU

!` KDV WR EH VSHFLࢺHG ULJKW EHIRUH WKH WDE�
XODU HQYLURQPHQW VWDUWV�

�� &KDSWHU ����� RQ SDJH ���
�� &KDSWHU ������ RQ SDJH ���

���



7DEOHV

?GRFXPHQWFODVV^DUWLFOH`

?XVHSDFNDJH>WDEOH@^[FRORU`

?EHJLQ^GRFXPHQW`

?EHJLQ^FHQWHU`
?URZFRORUV^�`^JUHHQ`^SLQN`

?EHJLQ^WDEXODU`^OOO`
RGG 	 RGG 	 RGG ??
HYHQ 	 HYHQ 	 HYHQ??
RGG 	 RGG 	 RGG ??
HYHQ 	 HYHQ 	 HYHQ??
?HQG^WDEXODU`
?HQG^FHQWHU`

?HQG^GRFXPHQW`

)LJXUH ��

7KH FRPPDQG ?KLGHURZFRORUV LV DYDLODEOH WR GHDFWLYDWH KLJKOLJKWLQJ IURP D VSHFLࢺHG
URZ XQWLO WKH HQG RI WKH WDEOH� +LJKOLJKWLQJ FDQ EH UHDFWLYDWHG ZLWKLQ WKH WDEOH YLD WKH
?VKRZURZFRORUV FRPPDQG� ,I ZKLOH XVLQJ WKHVH FRPPDQGV \RX H[SHULHQFH ْPLVSODFHG
?QRDOLJQ HUURUVْ WKHQ XVH WKH FRPPDQGV DW WKH YHU\ EHJLQQLQJ RU HQG RI D URZ LQ \RXU
WDEXODU�
?KLGHURZFRORUV RGG 	 RGG 	 RGG ??

RU
RGG 	 RGG 	 RGG ?? ?VKRZURZFRORUV

������� &RORUV RI LQGLYLGXDO FHOOV

$V DERYH WKLV XVHV WKH [FRORU SDFNDJH�

���



:LGWK DQG VWUHWFKLQJ

� ,QFOXGH WKLV VRPHZKHUH LQ \RXU GRFXPHQW
?XVHSDFNDJH>WDEOH@^[FRORU`

� (QWHU WKLV LQ WKH FHOO \RX ZLVK WR FRORU D OLJKW JUH\�
� 1%� WKH ZRUG 
JUD\
 KHUH GHQRWHV WKH JUD\VFDOH FRORU VFKHPH� QRW WKH FRORU
JUH\� 
���
 GHQRWHV KRZ GDUN WKH JUH\ LV�
?FHOOFRORU>JUD\@^���`
� 7KH IROORZLQJ ZLOO FRORU WKH FHOO UHG�
?FHOOFRORU^UHG`

����� :LGWK DQG VWUHWFKLQJ

:H NHHS SURYLGLQJ GRFXPHQWDWLRQ IRU WDEXODU DQG WDEXODU[ DOWKRXJK WKH\ DUH FRPSOHWHO\
HFOLSVHG E\ WKH PXFK PRUH SRZHUIXO DQG H[LEOHࢻ WDEX HQYLURQPHQW� $FWXDOO\ WDEX LV JUHDWO\
LQVSLUHG E\ WKRVH HQYLURQPHQWV� VR LW PD\ EH ZRUWK LW WR KDYH DQ LGHD KRZ WKH\ ZRUN�
SDUWLFXODUO\ IRU WDEXODU[�

������� 7KH WDEXODU HQYLURQPHQW

7KLV LV EDVLFDOO\ D VOLJKW H[WHQVLRQ RQ WKH RULJLQDO WDEXODU YHUVLRQ� DOWKRXJK LW UHTXLUHV DQ
H[WUD DUJXPHQW �EHIRUH WKH FROXPQ GHVFULSWLRQV� WR VSHFLI\ WKH SUHIHUUHG ZLGWK RI WKH WDEOH�

?EHJLQ^WDEXODU`^����?WH[WZLGWK`^ F F F U `
?KOLQH
ODEHO � 	 ODEHO � 	 ODEHO � 	 ODEHO � ??
?KOLQH
LWHP � 	 LWHP � 	 LWHP � 	 LWHP � ??
?KOLQH

?HQG^WDEXODU`

)LJXUH ��

+RZHYHU� WKDW PD\ QRW ORRN TXLWH DV LQWHQGHG� 7KH FROXPQV DUH VWLOO DW WKHLU QDWXUDO
ZLGWK �MXVW ZLGH HQRXJK WR Wࢺ WKHLU FRQWHQWV� ZKLOH WKH URZV DUH DV ZLGH DV WKH WDEOH ZLGWK
VSHFLࢺHG� ,I \RX GR QRW OLNH WKLV GHIDXOW� \RX PXVW DOVR H[SOLFLWO\ LQVHUW H[WUD FROXPQ VSDFH�
/D7H; KDV UXEEHU OHQJWKV � ZKLFK� XQOLNH RWKHUV� DUH QRW �HG]ࢺ /D7H; FDQ G\QDPLFDOO\
GHFLGH KRZ ORQJ WKH OHQJWKV VKRXOG EH� 6R� DQ H[DPSOH RI WKLV LV WKH IROORZLQJ�

���



7DEOHV

?EHJLQ^WDEXODU`^����?WH[WZLGWK`^#^?H[WUDFROVHS^?ILOO` ` F F F U `
?KOLQH
ODEHO � 	 ODEHO � 	 ODEHO � 	 ODEHO � ??
?KOLQH
LWHP � 	 LWHP � 	 LWHP � 	 LWHP � ??
?KOLQH

?HQG^WDEXODU`

)LJXUH ��

<RX ZLOO QRWLFH WKH #^���` FRQVWUXFW DGGHG DW WKH EHJLQQLQJ RI WKH FROXPQ GHVFULSWLRQ�
:LWKLQ LW LV WKH ?H[WUDFROVHS FRPPDQG� ZKLFK UHTXLUHV D ZLGWK� $ HG]ࢺ ZLGWK FRXOG KDYH
EHHQ XVHG� +RZHYHU� E\ XVLQJ D UXEEHU OHQJWK� VXFK DV ?ILOO� WKH FROXPQV DUH DXWRPDWLFDOO\
VSDFHG HYHQO\�

������� 7KH WDEXODU[ SDFNDJH

7KLV SDFNDJH SURYLGHV D WDEOH HQYLURQPHQW FDOOHG WDEXODU[� ZKLFK LV VLPLODU WR WKH WDEXODU
HQYLURQPHQW H[FHSW WKDW LW KDV D QHZ FROXPQ VSHFLࢺHU ; �LQ XSSHUFDVH�� 7KH FROXPQ�V�
VSHFLࢺHG ZLWK WKLV VSHFLࢺHU ZLOO EH VWUHWFKHG WR PDNH WKH WDEOH DV ZLGH DV VSHFLࢺHG� JUHDWO\
VLPSOLI\LQJ WKH FUHDWLRQ RI WDEOHV�

?XVHSDFNDJH^WDEXODU[`
� ���

?EHJLQ^WDEXODU[`^?WH[WZLGWK`^ ;;;; `
?KOLQH
ODEHO � 	 ODEHO � 	 ODEHO � 	 ODEHO � ??
?KOLQH
LWHP � 	 LWHP � 	 LWHP � 	 LWHP � ??
?KOLQH

?HQG^WDEXODU[`

)LJXUH ��

7KH FRQWHQW SURYLGHG IRU WKH ER[HV LV WUHDWHG DV IRU D S FROXPQ� H[FHSW WKDW WKH
ZLGWK LV FDOFXODWHG DXWRPDWLFDOO\� ,I \RX XVH WKH SDFNDJH DUUD\� \RX PD\ DOVR DS�
SO\ DQ\ !^?FPG` RU �^?FPG` FRPPDQG WR DFKLHYH VSHFLࢺF EHKDYLRU �OLNH ?FHQWHULQJ� RU
?UDJJHGULJKW?DUUD\EDFNVODVK� DV GHVFULEHG SUHYLRXVO\�

���



:LGWK DQG VWUHWFKLQJ

$QRWKHU RSWLRQ LV WR XVH ?QHZFROXPQW\SH WR IRUPDW VHOHFWHG FROXPQV LQ D GLࢹHUHQW ZD\�
,W GHࢺQHV D QHZ FROXPQ VSHFLࢺHU� H�J� 5 �LQ XSSHUFDVH�� ,Q WKLV H[DPSOH� WKH VHFRQG DQG
IRXUWK FROXPQ LV DGMXVWHG LQ D GLࢹHUHQW ZD\ �?UDJJHGOHIW��

?XVHSDFNDJH^WDEXODU[`
� ���

?QHZFROXPQW\SH^5`^!^?UDJJHGOHIW?DUUD\EDFNVODVK`;`�
?EHJLQ^WDEXODU[`^?WH[WZLGWK`^ O5O5 `

?KOLQH
ODEHO � 	 ODEHO � 	 ODEHO � 	 ODEHO � ??
?KOLQH
LWHP � 	 LWHP � 	 LWHP � 	 LWHP � ??
?KOLQH

?HQG^WDEXODU[`

)LJXUH ��

7DEXODU[ ZLWK URZV VSDQQLQJ PXOWLSOH FROXPQV XVLQJ ?PXOWLFROXPQ� 7KH WZR FHQWUDO
FROXPQV DUH SRVLQJ DV RQH E\ XVLQJ WKH ;#^` RSWLRQ� 1RWH WKDW WKH ?PXOWLFROXPQ ZLGWK
�ZKLFK LQ WKLV H[DPSOH LV �� VKRXOG HTXDO WKH �LQ WKLV H[DPSOH ���� ZLGWK RI WKH VSDQQHG
FROXPQV�

?XVHSDFNDJH^WDEXODU[`
� ���

?EHJLQ^WDEXODU[`^�?WH[WZLGWK`^ !^?
VHWOHQJWK?KVL]H^�?KVL]H`?FHQWHULQJ`;!^?VHWOHQJWK?KVL]H^�?KVL]H`?UDJJHGOHIW`;#^`
!^
?VHWOHQJWK?KVL]H^�?KVL]H`?UDJJHGULJKW`;!^?VHWOHQJWK?KVL]H^�?KVL]H`?FHQWHULQJ`;
`
?KOLQH

/DEHO � 	 ?PXOWLFROXPQ^�`^!^?FHQWHULQJ?VHWOHQJWK?KVL]H^�?KVL]H` `;`^/DEHO �` 	
/DEHO �?WDEXODUQHZOLQH
?KOLQH

��� 	 ��� 	 ��� 	 ��� ?WDEXODUQHZOLQH
?KOLQH
��� 	 ��� 	 ��� 	 ��� ?WDEXODUQHZOLQH
?KOLQH

?HQG^WDEXODU[`

)LJXUH ��

,Q D ZD\ DQDORJRXV WR KRZ QHZ FRPPDQGV ZLWK DUJXPHQWV FDQ EH FUHDWHG ZLWK ?QHZFRP�
PDQG� QHZ FROXPQ W\SHV ZLWK DUJXPHQWV FDQ EH FUHDWHG ZLWK ?QHZFROXPQW\SH DV IROORZV�

���



7DEOHV

?XVHSDFNDJH^WDEXODU[`
?XVHSDFNDJH>WDEOH@^[FRORU` �8VHG WR FRORU WKH ODVW FROXPQ
� ���

?QHZFROXPQW\SH^/`>�@^!^?KVL]H ��?KVL]H?UDJJHGULJKW?DUUD\EDFNVODVK`;`�
?QHZFROXPQW\SH^5`>�@^!^?KVL]H ��?KVL]H?UDJJHGOHIW?DUUD\EDFNVODVK`;`�
?QH
ZFROXPQW\SH^&`>�@^!^?KVL]H ��?KVL]H?FROXPQFRORU^��`?FHQWHULQJ?DUUD\EDFNVODVK`;`�

?EHJLQ^WDEXODU[`^?WH[WZLGWK`^ /^�` 5^���` 5^���` &^�`^JUD\` `
?KOLQH
ODEHO � 	 ODEHO � 	 ODEHO � 	 ODEHO � ??
?KOLQH
LWHP � 	 LWHP � 	 LWHP � 	 LWHP � ??
?KOLQH

?HQG^WDEXODU[`

ZKHUH VLQFH WKHUH DUH � FROXPQV� WKH VXP RI WKH ?KVL]HَV �� � ��� � ��� � �� PXVW EH HTXDO
WR �� 7KH GHIDXOW YDOXH XVHG E\ WDEXODU[ IRU ?KVL]H LV ��

������� 7KH WDEXODU\ SDFNDJH

WDEXODU\ �� LV D PRGLࢺHG WDEXODU DOORZLQJ ZLGWK RI FROXPQV VHW IRU HTXDO KHLJKWV� WDE�
XODU\ DOORZV HDV\ DQG FRQYHQLHQW ZULWLQJ RI ZHOO EDODQFHG WDEOHV�

7KH SUREOHP ZLWK WDEXODU[ LV WKDW LW OHDYHV PXFK EODQN LI \RXU FHOOV DUH DOPRVW HPSW\�
%HVLGHV� LW LV QRW HDV\ WR KDYH GLࢹHUHQW FROXPQ VL]HV�

WDEXODU\ WULHV WR EDODQFH WKH FROXPQ ZLGWKV VR WKDW HDFK FROXPQ KDV DW OHDVW LWV QDWXUDO
ZLGWK� ZLWKRXW H[FHHGLQJ WKH PD[LPXP OHQJWK�

?XVHSDFNDJH^WDEXODU\`
���

?EHJLQ^FHQWHU`
?EHJLQ^WDEXODU\`^���?WH[WZLGWK`^/&/`
6KRUW VHQWHQFHV 	 ?� 	 /RQJ VHQWHQFHV

??
?KOLQH
7KLV LV VKRUW� 	 ��� 	 7KLV LV PXFK ORRRRRRRRQJHU� EHFDXVH WKHUH DUH

PDQ\ PRUH ZRUGV� ??
7KLV LV QRW VKRUWHU� 	 ��� 	 7KLV LV VWLOO ORRRRRRRRQJHU� EHFDXVH WKHUH DUH

PDQ\ PRUH ZRUGV� ??
?HQG^WDEXODU\`

?HQG^FHQWHU`

7KH UVWࢺ SDUDPHWHU LV WKH PD[LPXP ZLGWK� WDEXODU\ ZLOO WU\ QRW WR H[FHHG LW� EXW LW ZLOO
QRW VWUHWFK WR LW LI WKHUH LV QRW HQRXJK FRQWHQW� FRQWUDU\ WR WDEXODU[�

7KH VHFRQG SDUDPHWHU LV WKH FROXPQ GLVSRVLWLRQ� 3RVVLEOH YDOXHV DUH WKRVH IURP WKH WDEXODU
HQYLURQPHQW� SOXV

/ OHIW�MXVWLࢺHG EDODQFHG FROXPQ
& FHQWHUHG EDODQFHG FROXPQ
5 ULJKW�MXVWLࢺHG EDODQFHG FROXPQ

�� KWWS���ZZZ�FWDQ�RUJ�SNJ�WDEXODU\

���
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7DEOH DFURVV VHYHUDO SDJHV

- OHIW�ULJKW�MXVWLࢺHG EDODQFHG FROXPQ

7KHVH DUH DOO FDSLWDOV�

������� 7KH WDEX HQYLURQPHQW

,W ZRUNV SUHWW\ PXFK OLNH WDEXODU[�

?EHJLQ^WDEX` WR ?OLQHZLGWK ^OO;>�@OOO;O`
� ���
?HQG^WDEX`

َWR ?OLQHZLGWKَ VSHFLࢺHV WKH WDUJHW ZLGWK� 7KH ; SDUDPHWHU FDQ KDYH DQ RSWLRQDO VSDQ
IDFWRU�

����� 7DEOH DFURVV VHYHUDO SDJHV

/RQJ WDEOHV DUH QDWLYHO\ VXSSRUWHG E\ /D7H; WKDQNV WR WKH ORQJWDEOH HQYLURQPHQW� 8Q�
IRUWXQDWHO\ WKLV HQYLURQPHQW GRHV QRW VXSSRUW VWUHWFKLQJ �; FROXPQV��

7KH WDEX SDFNDJHV SURYLGHV WKH ORQJWDEX HQYLURQPHQW� ,W KDV PRVW RI WKH IHDWXUHV RI WDEX�
ZLWK WKH DGGLWLRQDO FDSDELOLW\ WR VSDQ PXOWLSOH SDJHV�

/D7H; FDQ GR ZHOO ZLWK ORQJ WDEOHV� \RX FDQ VSHFLI\ D KHDGHU WKDW ZLOO UHSHDW RQ HYHU\
SDJH� D KHDGHU IRU WKH UVWࢺ SDJH RQO\� DQG WKH VDPH IRU WKH IRRWHU�

?EHJLQ^ORQJWDEX` WR ?OLQHZLGWK ^O;>�@O;O`

?URZIRQW?EIVHULHV +� 	 +� 	 +� 	 +� 	 +� ?? ?KOLQH
?HQGKHDG

?? ?KOLQH
?PXOWLFROXPQ^�`^U`^7KHUH LV PRUH WR FRPH` ??
?HQGIRRW

?? ?KOLQH
?HQGODVWIRRW

� &RQWHQW ���

,W XVHV V\QWD[ VLPLODU WR ORQJWDEOH� VR \RX VKRXOG KDYH D ORRN DW LWV GRFXPHQWDWLRQ LI \RX
ZDQW WR NQRZ PRUH�

$OWHUQDWLYHO\ \RX FDQ WU\ RQH RI WKH IROORZLQJ SDFNDJHV VXSHUWDEXODU �� RU [WDE ��� DQ
H[WHQGHG DQG VRPHZKDW LPSURYHG YHUVLRQ RI VXSHUWDEXODU�

�� KWWS���ZZZ�FWDQ�RUJ�SNJ�VXSHUWDEXODU
�� KWWS���ZZZ�FWDQ�RUJ�SNJ�[WDE

���
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7DEOHV

����� 3DUWLDO YHUWLFDO OLQHV

$GGLQJ D SDUWLDO YHUWLFDO OLQH WR DQ LQGLYLGXDO FHOO�

?EHJLQ^WDEXODU`^ O F U `
?KOLQH
� 	 � 	 � ?? ?KOLQH
� 	 � 	 ?PXOWLFROXPQ^�`^U`^�` ?? ?KOLQH
� 	 � 	 � ?? ?KOLQH

?HQG^WDEXODU`

)LJXUH ��

5HPRYLQJ SDUW RI D YHUWLFDO OLQH LQ D SDUWLFXODU FHOO�

?EHJLQ^WDEXODU`^ O F U `
?KOLQH
� 	 � 	 � ?? ?KOLQH
� 	 � 	 ?PXOWLFROXPQ^�`^U`^�` ?? ?KOLQH
� 	 � 	 � ?? ?KOLQH

?HQG^WDEXODU`

���



9HUWLFDOO\ FHQWHUHG LPDJHV

)LJXUH ��

����� 9HUWLFDOO\ FHQWHUHG LPDJHV

,QVHUWLQJ LPDJHV LQWR D WDEOH URZ ZLOO DOLJQ LW DW WKH WRS RI WKH FHOO� %\ XVLQJ WKH DU�
UD\ SDFNDJH WKLV SUREOHP FDQ EH VROYHG� 'HࢺQLQJ D QHZ FROXPQW\SH ZLOO NHHS WKH LPDJH
YHUWLFDOO\ FHQWHUHG�

?QHZFROXPQW\SH^9`^!^?FHQWHULQJ?DUUD\EDFNVODVK` P^��?OLQHZLGWK` `

2U XVH D SDUER[ WR FHQWHU WKH LPDJH�

?SDUER[>F@^�HP`^?LQFOXGHJUDSKLFV^LPDJH�SQJ` `

$ UDLVHER[ ZRUNV DV ZHOO� DOVR DOORZLQJ WR PDQXDOO\ QH�WXQHࢺ WKH DOLJQPHQW ZLWK LWV UVWࢺ
SDUDPHWHU�

?UDLVHER[^���?KHLJKW`^?LQFOXGHJUDSKLFV^LPDJH�SQJ` `

������ )RRWQRWHV LQ WDEOHV

7KH WDEXODU HQYLURQPHQW GRHV QRW KDQGOH IRRWQRWHV SURSHUO\� 7KH ORQJWDEXODU HV]ࢺ WKDW�

���



7DEOHV

,QVWHDG RI XVLQJ ORQJWDEXODU ZH UHFRPPHQG WDEX ZKLFK KDQGOHV IRRWQRWHV SURSHUO\� ERWK
LQ QRUPDO DQG ORQJ WDEOHV�

������ 3URIHVVLRQDO WDEOHV

0DQ\ SURIHVVLRQDOO\ W\SHVHW ERRNV DQG MRXUQDOV IHDWXUH VLPSOH WDEOHV� ZKLFK KDYH DSSURSUL�
DWH VSDFLQJ DERYH DQG EHORZ OLQHV� DQG DOPRVW QHYHU XVH YHUWLFDO UXOHV� 0DQ\ H[DPSOHV RI
/D7H; WDEOHV �LQFOXGLQJ WKLV :LNLERRN� VKRZFDVH WKH XVH RI YHUWLFDO UXOHV �XVLQJ ْ_ْ�� DQG
GRXEOH�UXOHV �XVLQJ ?KOLQH?KOLQH RU ْ__ْ�� ZKLFK DUH UHJDUGHG DV XQQHFHVVDU\ DQG GLVWUDFW�
LQJ LQ D SURIHVVLRQDOO\ SXEOLVKHG IRUP� 7KH ERRNWDEV�� SDFNDJH LV XVHIXO IRU HDVLO\ SURYLGLQJ
WKLV SURIHVVLRQDOLVP LQ /D7H; WDEOHV� DQG WKH GRFXPHQWDWLRQ�� DOVR SURYLGHV JXLGHOLQHV RQ
ZKDW FRQVWLWXWHV D ْJRRGْ WDEOH�

,Q EULHI� WKH SDFNDJH XVHV ?WRSUXOH IRU WKH XSSHUPRVW UXOH �RU OLQH�� ?PLGUXOH IRU WKH
UXOHV DSSHDULQJ LQ WKH PLGGOH RI WKH WDEOH �VXFK DV XQGHU WKH KHDGHU�� DQG ?ERWWRPUXOH
IRU WKH ORZHUPRVW UXOH� 7KLV HQVXUHV WKDW WKH UXOH ZHLJKW DQG VSDFLQJ DUH DFFHSWDEOH� ,Q
DGGLWLRQ� ?FPLGUXOH FDQ EH XVHG IRU PLG�UXOHV WKDW VSDQ VSHFLࢺHG FROXPQV� 7KH IROORZLQJ
H[DPSOH FRQWUDVWV WKH XVH RI ERRNWDEV DQG WZR HTXLYDOHQW QRUPDO /D7H; LPSOHPHQWDWLRQV
�WKH VHFRQG H[DPSOH UHTXLUHV ?XVHSDFNDJH^DUUD\` RU ?XVHSDFNDJH^GFROXPQ`� DQG WKH
WKLUG H[DPSOH UHTXLUHV ?XVHSDFNDJH^ERRNWDEV` LQ WKH SUHDPEOH��

�������� 1RUPDO /D7H;

?EHJLQ^WDEXODU`^OOU`
?KOLQH
?PXOWLFROXPQ^�`^F`^,WHP` ??
?FOLQH^���`
$QLPDO 	 'HVFULSWLRQ 	 3ULFH �?�� ??
?KOLQH
*QDW 	 SHU JUDP 	 ����� ??

	 HDFK 	 ���� ??
*QX 	 VWXIIHG 	 ����� ??
(PX 	 VWXIIHG 	 ����� ??
$UPDGLOOR 	 IUR]HQ 	 ���� ??
?KOLQH
?HQG^WDEXODU`

�� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�ERRNWDEV�
�� KWWS���PLUURUV�FWDQ�RUJ�PDFURV�ODWH[�FRQWULE�ERRNWDEV�ERRNWDEV�SGI

���
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3URIHVVLRQDO WDEOHV

)LJXUH ��

�������� 8VLQJ DUUD\

?XVHSDFNDJH^DUUD\`
�RU ?XVHSDFNDJH^GFROXPQ`
���
?EHJLQ^WDEXODU`^OOU`
?ILUVWKOLQH
?PXOWLFROXPQ^�`^F`^,WHP` ??
?FOLQH^���`
$QLPDO 	 'HVFULSWLRQ 	 3ULFH �?�� ??
?KOLQH
*QDW 	 SHU JUDP 	 ����� ??

	 HDFK 	 ���� ??
*QX 	 VWXIIHG 	 ����� ??
(PX 	 VWXIIHG 	 ����� ??
$UPDGLOOR 	 IUR]HQ 	 ���� ??
?ODVWKOLQH
?HQG^WDEXODU`

�������� 8VLQJ ERRNWDEV

?XVHSDFNDJH^ERRNWDEV`

���
?EHJLQ^WDEXODU`^OOU`
?WRSUXOH
?PXOWLFROXPQ^�`^F`^,WHP` ??
?FPLGUXOH�U�^���`
$QLPDO 	 'HVFULSWLRQ 	 3ULFH �?�� ??
?PLGUXOH
*QDW 	 SHU JUDP 	 ����� ??

	 HDFK 	 ���� ??
*QX 	 VWXIIHG 	 ����� ??
(PX 	 VWXIIHG 	 ����� ??

���



7DEOHV

$UPDGLOOR 	 IUR]HQ 	 ���� ??
?ERWWRPUXOH
?HQG^WDEXODU`

)LJXUH ��

8VXDOO\ WKH QHHG DULVHV IRU IRRWQRWHV XQGHU D WDEOH �DQG QRW DW WKH ERWWRP RI WKH SDJH�� ZLWK
D FDSWLRQ SURSHUO\ VSDFHG DERYH WKH WDEOH� 7KHVH DUH DGGUHVVHG E\ WKH FWDEOH�� SDFNDJH� ,W
SURYLGHV WKH RSWLRQ RI D VKRUW FDSWLRQ JLYHQ WR EH LQVHUWHG LQ WKH OLVW RI WDEOHV� LQVWHDG RI
WKH DFWXDO FDSWLRQ �ZKLFK PD\ EH TXLWH ORQJ DQG LQDSSURSULDWH IRU WKH OLVW RI WDEOHV�� 7KH
FWDEOH XVHV WKH ERRNWDEV SDFNDJH�

������ 6LGHZD\V WDEOHV

7DEOHV FDQ DOVR EH SXW RQ WKHLU VLGH ZLWKLQ D GRFXPHQW XVLQJ WKH URWDWLQJ RU WKH URWIORDW
SDFNDJH� 6HH WKH 5RWDWLRQV�� FKDSWHU�

������ 7DEOH ZLWK OHJHQG

7R DGG D OHJHQG WR D WDEOH WKH FDSWLRQ�� SDFNDJH FDQ EH XVHG� :LWK WKH FDSWLRQ SDFNDJH D
?FDSWLRQ^���` VWDWHPHQW FDQ EH DGGHG EHVLGHV WKH QRUPDO ?FDSWLRQ^���`� ([DPSOH�

�� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�FWDEOH�
�� &KDSWHU �� RQ SDJH ���
�� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�FDSWLRQ�

���
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7KH HTSDUER[ SDFNDJH

?EHJLQ^WDEOH`
?EHJLQ^WDEXODU` U U F F F `

���

?HQG^WDEXODU`
?FDSWLRQ^$ QRUPDO FDSWLRQ`
?FDSWLRQ^

$ OHJHQG� HYHQ D WDEOH FDQ EH XVHG
?EHJLQ^WDEXODU`^O O`

LWHP � 	 H[SODQDWLRQ � ??
?HQG^WDEXODU`

`
?HQG^WDEOH`

7KH QRUPDO FDSWLRQ LV QHHGHG IRU ODEHOV DQG UHIHUHQFHV�

������ 7KH HTSDUER[ SDFNDJH

2Q UDUH RFFDVLRQV� LW PLJKW EH QHFHVVDU\ WR VWUHWFK HYHU\ URZ LQ D WDEOH WR WKH QDWXUDO ZLGWK
RI LWV ORQJHVW OLQH� IRU LQVWDQFH ZKHQ RQH KDV WKH VDPH WH[W LQ WZR ODQJXDJHV DQG ZLVKHV
WR SUHVHQW WKHVH QH[W WR HDFK RWKHU ZLWK OLQHV V\QFKLQJ XS� $ WDEXODU HQYLURQPHQW KHOSV
FRQWURO ZKHUH OLQHV VKRXOG EUHDN� EXW FDQQRW MXVWLI\ WKH WH[W� ZKLFK OHDGV WR UDJJHG ULJKW
HGJHV� 7KH HTSDUER[ SDFNDJH SURYLGHV WKH FRPPDQG ?HTPDNHER[ ZKLFK LV OLNH ?PDNHER[
EXW LQVWHDG RI D ZLGWK DUJXPHQW� LW WDNHV D WDJ� 'XULQJ FRPSLODWLRQ LW ERRNNHHSV ZKLFK
?HTPDNHER[ ZLWK D FHUWDLQ WDJ FRQWDLQV WKH ZLGHVW WH[W DQG FDQ VWUHWFK DOO ?HTPDNHER[HV
ZLWK WKH VDPH WDJ WR WKDW ZLGWK� &RPELQHG ZLWK WKH DUUD\ SDFNDJH� RQH FDQ GHࢺQH D
FROXPQ VSHFLࢺHU WKDW MXVWLࢺHV WKH WH[W LQ DOO OLQHV�

?QHZVDYHER[^?WVWUHWFKER[`
?QHZFROXPQW\SH^6`>�@^�

!^?EHJLQ^OUER[`^?WVWUHWFKER[` `�
O�
�^?HQG^OUER[`�
?HTPDNHER[>��@>V@^?XQKFRS\?WVWUHWFKER[` `�

`

6HH WKH GRFXPHQWDWLRQ RI WKH HTSDUER[ SDFNDJH IRU PRUH GHWDLOV�

������ )ORDWLQJ ZLWK WDEOH

,Q :<6,:<* GRFXPHQW SURFHVVRUV� LW LV FRPPRQ WR SXW WDEOHV LQ WKH PLGGOH RI WKH WH[W�
7KLV LV ZKDW ZH KDYH EHHQ GRLQJ XQWLO QRZ� 3URIHVVLRQDO GRFXPHQWV� KRZHYHU� RIWHQ PDNH LW
D SRLQW WR SULQW WDEOHV RQ D GHGLFDWHG SDJH VR WKDW WKH\ GR QRW GLVUXSW WKH �RZࢻ )URP WKH
SRLQW RI YLHZ RI WKH VRXUFH FRGH� RQH KDV QR LGHD RQ ZKLFK SDJH WKH FXUUHQW WH[W LV JRLQJ WR
OLH� VR LW LV KDUGO\ SRVVLEOH WR JXHVV ZKLFK SDJH PD\ EH DSSURSULDWH IRU RXU WDEOH� /D7H;
FDQ DXWRPDWH WKLV WDVN E\ DEVWUDFWLQJ REMHFWV VXFK DV WDEOHV� SLFWXUHV� HWF�� DQG GHFLGLQJ
IRU XV ZKHUH WKH\ PLJKW Wࢺ EHVW� 7KLV DEVWUDFWLRQ LV FDOOHG D RDW � *HQHUDOO\� DQ REMHFW
WKDW LV RDWHGࢻ ZLOO DSSHDU LQ WKH YLFLQLW\ RI LWV LQWURGXFWLRQ LQ WKH VRXUFH �OHࢺ EXW RQH FDQ
FKRRVH WR FRQWURO LWV SRVLWLRQ DOVR�

���



7DEOHV

7R WHOO /D7H; ZH ZDQW WR XVH RXU WDEOH DV D �RDWࢻ ZH QHHG WR SODFH D WDEXODU HQYLURQPHQW
LQ D WDEOH HQYLURQPHQW� ZKLFK LV DEOH WR RDWࢻ DQG DGG D ODEHO DQG FDSWLRQ�

! :DUQLQJ
3OHDVH XQGHUVWDQG� \RX GR QRW KDYH WR XVH RDWLQJࢻ WDEOHV� ,I \RX ZDQW WR SODFH \RXU
WDEOHV ZKHUH WKH\ OLH LQ \RXU VRXUFH FRGH DQG \RX GR QRW QHHG DQ\ ODEHO� GR QRW XVH
WDEOH DW DOO� 7KLV LV D YHU\ FRPPRQ PLVXQGHUVWDQGLQJ DPRQJ QHZFRPHUV�

7KH WDEOH HQYLURQPHQW LQLWLDWHV D W\SH RI RDWࢻ MXVW DV WKH HQYLURQPHQW ILJXUH� ,Q IDFW� WKH
WZR EHDU D ORW RI VLPLODULWLHV �SRVLWLRQLQJ� FDSWLRQV� HWF��� 0RUH LQIRUPDWLRQ DERXW RDWLQJࢻ
HQYLURQPHQWV� FDSWLRQV HWF� FDQ EH IRXQG LQ )ORDWV� )LJXUHV DQG &DSWLRQV���

7KH HQYLURQPHQW QDPHV PD\ QRZ VHHP TXLWH FRQIXVLQJ� /HWَV VXP LW XS�

ٗ WDEXODU LV IRU WKH FRQWHQW LWVHOI �FROXPQV� OLQHV� HWF���
ٗ WDEOH LV IRU WKH ORFDWLRQ RI WKH WDEOH RQ WKH GRFXPHQW� SOXV FDSWLRQ DQG ODEHO VXSSRUW�

?EHJLQ^WDEOH`>SRVLWLRQ VSHFLILHU@
?FHQWHULQJ
?EHJLQ^WDEXODU`O`
��� \RXU WDEOH ���

?HQG^WDEXODU`
?FDSWLRQ^7KLV WDEOH VKRZV VRPH GDWD`
?ODEHO^WDE�P\ILUVWWDEOH`

?HQG^WDEOH`

,Q WKH WDEOH� ZH XVHG D ODEHO� VR QRZ ZH FDQ UHIHU WR LW MXVW OLNH DQ\ RWKHU UHIHUHQFH�

?UHI^WDE�P\ILUVWWDEOH`

7KH WDEOH HQYLURQPHQW LV DOVR XVHIXO ZKHQ \RX ZDQW WR KDYH D OLVW RI WDEOHV DW WKH EHJLQQLQJ
RU HQG RI \RXU GRFXPHQW ZLWK WKH FRPPDQG

?OLVWRIWDEOHV

7KH FDSWLRQV VKRZ QRZ XS LQ WKH OLVW RI WDEOHV� LI GLVSOD\HG�

<RX FDQ VHW WKH RSWLRQDO SDUDPHWHU SRVLWLRQ VSHFLILHU WR GHࢺQH WKH SRVLWLRQ RI WKH
WDEOH� ZKHUH LW VKRXOG EH SODFHG� 7KH IROORZLQJ FKDUDFWHUV DUH DOO SRVVLEOH SODFHPHQWV�
8VLQJ VHTXHQFHV RI LW GHࢺQH \RXU ْZLVKOLVWْ WR /D7H;�

K ZKHUH WKH WDEOH LV GHFODUHG �K HUH�
W DW WKH W RS RI WKH SDJH
E DW WKH E RWWRP RI WKH SDJH
S RQ D GHGLFDWHG S DJH RI RDWVࢻ
� RYHUULGH WKH GHIDXOW RDWࢻ UHVWULFWLRQV� (�J�� WKH PD[LPXP VL]H DOORZHG RI D E RDWࢻ

LV QRUPDOO\ TXLWH VPDOO� LI \RX ZDQW D ODUJH RQH� \RX QHHG WKLV � SDUDPHWHU DV
ZHOO�

�� &KDSWHU �� RQ SDJH ���

���



8VLQJ VSUHDGVKHHWV

'HIDXOW LV WES � ZKLFK PHDQV WKDW LW LV E\ GHIDXOW SODFHG RQ WKH WRS RI WKH SDJH� ,I WKDWَV QRW
SRVVLEOH� LWَV SODFHG DW WKH ERWWRP LI SRVVLEOH� RU \QDOOࢺ ZLWK RWKHU RDWLQJࢻ HQYLURQPHQWV
RQ DQ H[WUD SDJH�

<RX FDQ IRUFH /D7H; WR XVH RQH JLYHQ SRVLWLRQ� (�J� >�K@ IRUFHV /D7H; WR SODFH LW H[DFWO\
ZKHUH \RX SODFH LW �([FHSW ZKHQ LWَV UHDOO\ LPSRVVLEOH� H�J \RX SODFH D WDEOH KHUH DQG WKLV
SODFH ZRXOG EH WKH ODVW OLQH RQ D SDJH�� $JDLQ� XQGHUVWDQG LW FRUUHFWO\� LW XUJHV /D7H;
WR SXW WKH WDEOH DW D VSHFLࢺF SODFH� EXW LW ZLOO QRW EH SODFHG WKHUH LI /D7H; WKLQNV LW ZLOO
QRW ORRN JUHDW� ,I \RX UHDOO\ ZDQW WR SODFH \RXU WDEOH PDQXDOO\� GR QRW XVH WKH WDEOH
HQYLURQPHQW�

&HQWHULQJ WKH WDEOH KRUL]RQWDOO\ ZRUNV OLNH HYHU\WKLQJ HOVH� XVLQJ WKH ?FHQWHULQJ FRPPDQG
MXVW DIWHU RSHQLQJ WKH WDEOH HQYLURQPHQW� RU E\ HQFORVLQJ LW ZLWK D FHQWHU HQYLURQPHQW�

������ 8VLQJ VSUHDGVKHHWV

)RU FRPSOH[ RU G\QDPLF WDEOHV� \RX PD\ ZDQW WR XVH D VSUHDGVKHHW� <RX PLJKW VDYH ORWV
RI WLPH E\ EXLOGLQJ WDEOHV XVLQJ VSHFLDOL]HG VRIWZDUH DQG H[SRUWLQJ WKHP LQ /D7H; IRUPDW�
7KH IROORZLQJ SOXJLQV DQG OLEUDULHV DUH DYDLODEOH IRU VRPH SRSXODU VRIWZDUH�

ٗ FDOF�ODWH[��� IRU 2SHQ2ࢼFH�RUJ &DOF VSUHDGVKHHWV�
ٗ H[FHO�ODWH[��� IRU 0LFURVRIW FHࢼ2 ([FHO�
ٗ PDWUL[�ODWH[��� IRU 0$7/$%�
ٗ PDWUL[�ODWH[��� IRU 3\WKRQ DQG 0$7/$%�
ٗ ODWH[�WRROV��� D 5XE\ OLEUDU\�
ٗ [WDEOH��� D OLEUDU\ IRU 5�
ٗ RUJ�PRGH��� IRU (PDFV XVHUV� RUJ�PRGH WDEOHV FDQ EH XVHG LQOLQH LQ /D�
7H; GRFXPHQWV� VHH KWWSV���ZZZ�JQX�RUJ�VRIWZDUH�HPDFV�PDQXDO�KWPOBQRGH�RUJ�
$�/D7H;�H[DPSOH�KWPO IRU D WXWRULDO�

ٗ (PDFV DOLJQ FRPPDQGV��� WKH DOLJQ FRPPDQGV FDQ FOHDQ XS D PHVV\ /D7H; WDEOH�
ٗ 2QOLQH 7DEOH JHQHUDWRU IRU /$7H;��� $Q RQOLQH WRRO IRU FUHDWLQJ VLPSOH WDEOHV ZLWKLQ WKH
EURZVHU� /D7H; IRUPDW LV GLUHFWO\ JHQHUDWHG DV \RX W\SH�

ٗ &UHDWH /D7H; WDEOHV RQOLQH ��� 2QOLQH WRRO�

+RZHYHU� FRS\LQJ WKH JHQHUDWHG VRXUFH FRGH WR \RXU GRFXPHQW LV QRW FRQYHQLHQW DW DOO� )RU
PD[LPXP �\H[LELOLWࢻ JHQHUDWH WKH VRXUFH FRGH WR D VHSDUDWH OHࢺ ZKLFK \RX FDQ LQSXW IURP
\RXU PDLQ GRFXPHQW OHࢺ ZLWK WKH ?LQSXW FRPPDQG� ,I \RXU VSHDGVKHHW VXSSRUWV FRPPDQG�
OLQH� \RX FDQ JHQHUDWH \RXU FRPSOHWH GRFXPHQW �WDEOH LQFOXGHG� LQ RQH FRPPDQG� XVLQJ D
0DNHࢺOH IRU H[DPSOH�

�� KWWS���FDOF�ODWH[�VRXUFHIRUJH�QHW�
�� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�VXSSRUW�H[FHO�ODWH[�
�� KWWS���ZZZ�PDWKZRUNV�FRP�PDWODEFHQWUDO�ILOHH[FKDQJH������PDWUL[�ODWH[
�� KWWSV���FRGH�JRRJOH�FRP�S�PDWUL[�ODWH[�
�� KWWS���UXE\JHPV�RUJ�JHPV�ODWH[�WRROV
�� KWWS���FUDQ�U�SURMHFW�RUJ�ZHE�SDFNDJHV�[WDEOH�LQGH[�KWPO
�� KWWS���RUJPRGH�RUJ�
�� KWWS���HPDFVZLNL�RUJ�HPDFV�$OLJQ&RPPDQGV
�� KWWS���WUXEHQ�QR�ODWH[�WDEOH�
�� KWWS���ZZZ�WDEOHVJHQHUDWRU�FRP�
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7DEOHV

6HH 0RGXODU 'RFXPHQWV�� IRU PRUH GHWDLOV�

������ 1HHG PRUH FRPSOLFDWHG IHDWXUHV"

+DYH D ORRN DW RQH RI WKH IROORZLQJ SDFNDJHV�

ٗ KKOLQH ��� GR ZKDWHYHU \RX ZDQW ZLWK KRUL]RQWDO OLQHV
ٗ DUUD\ ��� JLYHV \RX PRUH IUHHGRP RQ KRZ WR GHࢺQH FROXPQV
ٗ FRORUWEO ��� PDNH \RXU WDEOH PRUH FRORUIXO
ٗ WKUHHSDUWWDEOH �� PDNHV LW SRVVLEOH WR SXW IRRWQRWHV ERWK ZLWKLQ WKH WDEOH DQG LWV
FDSWLRQ

ٗ DU\GVKOQ ��� FUHDWHV GDVKHG KRUL]RQWDO DQG YHUWLFDO OLQHV
ٗ FWDEOH ��� DOORZV IRU IRRWQRWHV XQGHU WDEOH DQG SURSHUO\ VSDFHG FDSWLRQ DERYH �LQFRUSR�
UDWHV ERRNWDEV SDFNDJH�

ٗ VODVKER[ ��� FUHDWH �' WDEOHV ZLWK WKH UVWࢺ FHOO FRQWDLQLQJ D GHVFULSWLRQ IRU ERWK D[HV�
1RW DYDLODEOH LQ 7H[ /LYH ���� RU ODWHU�

ٗ GLDJER[ ��� FRPSDWLEOH WR VODVKER[ � FRPH ZLWK 7H[ /LYH ���� RU ODWHU
ٗ GFROXPQ ��� GHFLPDO SRLQW DOLJQPHQW RI QXPHULF FHOOV
ٗ UFFRO ��� DGYDQFHG GHFLPDO SRLQW DOLJQPHQW RI QXPHULF FHOOV ZLWK URXQGLQJ
ٗ QXPSULQW ��� SULQW QXPEHUV� LQ WKH FXUUHQW PRGH �WH[W RU PDWK� LQ RUGHU WR XVH WKH FRUUHFW
IRQW� ZLWK VHSDUDWRUV� H[SRQHQW DQG�RU URXQGHG WR D JLYHQ QXPEHU RI GLJLWV� WDEXODU���
DUUD\� WDEXODU[� DQG ORQJWDEOH HQYLURQPHQWV LV VXSSRUWHG XVLQJ DOO IHDWXUHV RI QXPSULQW

ٗ VSUHDGWDE ��� VSUHDG VKHHWV DOORZLQJ WKH XVH RI IRUPXODH
ٗ VLXQLW[ ��� DOLJQPHQW RI WDEXODU HQWULHV
ٗ SJISORWVWDEOH ��� /RDGV� URXQGV� IRUPDWV DQG SRVWSURFHVVHV QXPHULFDO WDEOHV�

������ 5HIHUHQFHV

IU�/D7H;�)DLUHBGHVBWDEOHDX[�� QO�/D7H;�7DEHOOHQ�� SO�/D7H;�7DEHOH��

�� &KDSWHU �� RQ SDJH ���
�� KWWS���ZZZ�FWDQ�RUJ�SNJ�KKOLQH
�� KWWS���ZZZ�FWDQ�RUJ�SNJ�DUUD\
�� KWWS���ZZZ�FWDQ�RUJ�SNJ�FRORUWEO
�� KWWS���FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�WKUHHSDUWWDEOH
�� KWWS���ZZZ�FWDQ�RUJ�SNJ�DU\GVKOQ
�� KWWS���ZZZ�FWDQ�RUJ�SNJ�FWDEOH
�� KWWS���ZZZ�FWDQ�RUJ�SNJ�VODVKER[
�� KWWS���PLUURU�MPX�HGX�SXE�&7$1�PDFURV�ODWH[�FRQWULE�GLDJER[�
�� KWWS���ZZZ�FWDQ�RUJ�SNJ�GFROXPQ
�� KWWS���ZZZ�FWDQ�RUJ�SNJ�UFFRO
�� KWWS���ZZZ�FWDQ�RUJ�SNJ�QXPSULQW
�� KWWS���ZZZ�FWDQ�RUJ�SNJ�VSUHDGWDE
�� KWWS���FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�VLXQLW[
�� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�JUDSKLFV�SJI�FRQWULE�SJISORWV
�� KWWS���IU�ZLNLERRNV�RUJ�ZLNL�/D7H;��))DLUHBGHVBWDEOHDX[
�� KWWS���QO�ZLNLERRNV�RUJ�ZLNL�/D7H;��)7DEHOOHQ
�� KWWS���SO�ZLNLERRNV�RUJ�ZLNL�/D7H;��)7DEHOH
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��� 7LWOH FUHDWLRQ

)RU GRFXPHQWV VXFK DV EDVLF DUWLFOHV� WKH RXWSXW RI ?PDNHWLWOH LV RIWHQ DGHTXDWH� EXW
ORQJHU GRFXPHQWV �VXFK DV ERRNV DQG UHSRUWV� RIWHQ UHTXLUH PRUH LQYROYHG IRUPDWWLQJ� :H
ZLOO GHWDLO WKH SURFHVV KHUH�

7KHUH DUH VHYHUDO VLWXDWLRQV ZKHUH \RX PLJKW ZDQW WR FUHDWH D WLWOH LQ D FXVWRP IRUPDW�
UDWKHU WKDQ LQ WKH IRUPDW QDWLYHO\ VXSSRUWHG E\ /D7H;� :KLOH LW LV SRVVLEOH WR FKDQJH WKH
RXWSXW RI ?PDNHWLWOH� LW FDQ EH FRPSOLFDWHG HYHQ ZLWK PLQRU FKDQJHV WR WKH WLWOH� ,Q VXFK
FDVHV LW LV RIWHQ EHWWHU WR FUHDWH WKH WLWOH IURP VFUDWFK� DQG WKLV VHFWLRQ ZLOO VKRZ \RX KRZ
WR DFFRPSOLVK WKLV�

����� 6WDQGDUG 7LWOH 3DJHV

0DQ\ GRFXPHQW FODVVHV ZLOO IRUP D WLWOH SDJH IRU \RX� 2QH PXVW VSHFLI\ ZKDW WR OOࢺ LW ZLWK
XVLQJ WKHVH FRPPDQGV SODFHG LQ WKH WRS PDWWHU��

?WLWOH^7KH 7ULDQJXODWLRQ RI 7LWOLQJ 'DWD LQ
1RQ�/LQHDU *DXVVLDQ )DVKLRQ YLD �?UKR� 6HULHV`

?GDWH^2FWREHU ��� ���`
?DXWKRU^-RKQ 'RH?? 0DJLF 'HSDUWPHQW� 5LFKDUG 0LOHV 8QLYHUVLW\

?DQG 5LFKDUG 5RZ� ?/D7H;? $FDGHP\`

&RPPRQO\ WKH GDWH LV H[FOXGHG IURP WKH WLWOH SDJH E\ XVLQJ ?GDWH^`� ,W GHIDXOWV WR ?WRGD\
LI QRW LQ WKH VRXUFH �OHࢺ

7R IRUP D WLWOH SDJH� XVH

?PDNHWLWOH

7KLV VKRXOG JR DIWHU WKH SUHFHGLQJ FRPPDQGV� )RU PRVW GRFXPHQW VW\OHV� WKLV ZLOO IRUP D
VHSDUDWH SDJH� ZKLOH WKH DUWLFOH GRFXPHQW VW\OH ZLOO SODFH WKH WLWOH RQ WKH WRS RI WKH UVWࢺ
SDJH� 1RWH WKDW WKH DEVWUDFW� HQYLURQPHQW VKRXOG SUHFHGH WKH ?PDNHWLWOH FRPPDQG LQ
$06 GRFXPHQWV�

)RRWQRWHV ZLWKLQ WKH WLWOH SDJH FDQ EH VSHFLࢺHG ZLWK WKH ?WKDQNV FRPPDQG� )RU H[DPSOH�
RQH PD\ DGG

?DXWKRU^-RKQ 'RH?WKDQNV^)XQGHG E\ 1$6$ *UDQW ?���``

7KH ?WKDQNV FRPPDQG FDQ DOVR EH XVHG LQ WKH ?WLWOH�

� &KDSWHU ����� RQ SDJH ��
� &KDSWHU ����� RQ SDJH ��

���



7LWOH FUHDWLRQ

,W LV GHSHQGHQW RQ WKH GRFXPHQW FODVV ZKLFK FRPPDQGV DUH XVHG LQ WKH WLWOH SDJH JHQHUDWHG
E\ ?PDNHWLWOH� )RU H[DPSOH� WKH DPVDUW XVHV FRPPDQGV VXFK DV ?DGGUHVV� ?GHGLFDWRU\�
?HPDLO DQG PRUH LQ WKH WLWOH SDJH ZKLOH RWKHU FODVVHV PD\ RQO\ XVH ?WLWOH�

����� &XVWRP 7LWOH 3DJHV

������� &UHDWH WKH WLWOH

1RUPDOO\� WKH EHQHࢺW RI XVLQJ /D7H; LQVWHDG RI WUDGLWLRQDO ZRUG SURFHVVLQJ SURJUDPV LV
WKDW /D7H; IUHHV \RX WR FRQFHQWUDWH RQ FRQWHQW E\ KDQGOLQJ PDUJLQV� MXVWLࢺFDWLRQ� DQG
RWKHU W\SHVHWWLQJ FRQFHUQV� 2Q WKH RWKHU KDQG� LI \RX ZDQW WR ZULWH \RXU RZQ WLWOH IRUPDW�
LW LV H[DFWO\ WKH RSSRVLWH� \RX KDYH WR WDNH FDUH RI HYHU\WKLQJ ً WKLV WLPH /D7H; ZLOO GR
QRWKLQJ WR KHOS \RX� ,W FDQ EH FKDOOHQJLQJ WR FUHDWH \RXU RZQ WLWOH IRUPDW VLQFH /D7H;
ZDV QRW GHVLJQHG WR EH JUDSKLFDOO\ LQWHUDFWLYH LQ WKH DGMXVWPHQW RI OD\RXW� 7KH SURFHVV LV
VLPLODU WR ZRUNLQJ ZLWK UDZ +70/ ZLWK WKH DGGHG VWHS WKDW HDFK WLPH \RX ZDQW WR VHH KRZ
\RXU FKDQJHV ORRN� \RX KDYH WR UH�FRPSLOH WKH VRXUFH� :KLOH WKLV PD\ VHHP OLNH D PDMRU
LQFRQYHQLHQFH� WKH EHQHࢺW LV WKDW RQFH WKH FXVWRPL]HG WLWOH IRUPDW KDV EHHQ ZULWWHQ� LW VHUYHV
DV D WHPSODWH IRU DOO RWKHU GRFXPHQWV WKDW ZRXOG XVH WKH WLWOH IRUPDW \RX KDYH MXVW PDGH�
,Q RWKHU ZRUGV� RQFH \RX KDYH D OD\RXW \RX OLNH� \RX FDQ XVH LW IRU DQ\ RWKHU GRFXPHQWV
ZKHUH \RX ZRXOG OLNH WKH VDPH OD\RXW ZLWKRXW DQ\ DGGLWLRQDO GGOLQJࢺ ZLWK OD\RXW�

)LUVW VWHS� VLQFH \RXَOO EH ZRUNLQJ RQO\ RQ WKH UVWࢺ SDJH RI \RXU GRFXPHQW DQG \RXَOO KDYH
WR FRPSLOH YHU\ RIWHQ� \RX GRQَW KDYH WR FRPSLOH WKH ZKROH GRFXPHQW HDFK WLPH� \RX RQO\
QHHG WR WDNH D ORRN DW WKH UVWࢺ SDJH� 7KDW LV ZK\ ZHَOO UVWࢺ FUHDWH D GXPP\ GRFXPHQW IRU
SUHSDULQJ WKH WLWOH DQG WKHQ ZHَOO VLPSO\ LQFOXGH LW ZLWKLQ WKH H[LVWLQJ ELJ GRFXPHQW ZH DUH
ZULWLQJ� &DOO WKH GXPP\ GRFXPHQW WHVWBWLWOH�WH[ DQG SXW WKH IROORZLQJ FRGH LQ LW�

?GRFXPHQWFODVV>SGIWH[���SW�D�SDSHU@^UHSRUW`

?XVHSDFNDJH>SGIWH[@^JUDSKLF[`

?QHZFRPPDQG^?+5XOH`^?UXOH^?OLQHZLGWK`^���PP``

?EHJLQ^GRFXPHQW`

?LQSXW^��WLWOH�WH[`
?HQG^GRFXPHQW`

,W LV PHDQW WR EH FRPSLOHG ZLWK SGIODWH[ WR FUHDWH D 3') DV LWV RXWSXW� ,W LV D YHU\ EDVLF
GRFXPHQW� EXW WDNH FDUH WKDW LW KDV WKH VDPH VHWWLQJV RI WKH GRFXPHQW \RX DUH ZULWLQJ� VR
WKH RXWSXW ZRQَW FKDQJH ZKHQ \RX LQFOXGH WKH WLWOH LQ \RXU GRFXPHQW� ,Q WKLV FDVH �VHH WKH
UVWࢺ OLQH� WKH IRQW VL]H LV VHW WR ��SW DQG WKH SDSHU VL]H LV DQ $�� 7KH SDFNDJH JUDSKLF[ LV
LQFOXGHG WR LQVHUW DQ LPDJH LQ WKH WLWOH� 7KHQ D FRPPDQG LV GHࢺQHG FDOOHG ?+5XOH� LW ZLOO
MXVW LQVHUW D KRUL]RQWDO OLQH ZKRVH OHQJWK LV HTXDO WR D OLQH RI WH[W DQG ZKRVH WKLFNQHVV LV ���
PP� �1RWH WKDW \RX ZLOO QHHG WR SUHFHGH WKH FRPPDQG ?+5XOH ZLWK ?QRLQGHQW� RWKHUZLVH
LW ZLOO EH LQGHQWHG DQG \RX ZLOO JHW DQ RYHUIXOO KER[ ZDUQLQJ HTXDO WR WKH QRUPDO LQGHQW
RI D SDUDJUDSKَV UVWࢺ OLQH�� ,I \RX ZDQW \RX FDQ FKDQJH LWV VHWWLQJV LQ WKH GHࢺQLWLRQ� )LQDOO\
WKH GRFXPHQW VWDUWV DQG LW VLPSO\ LQFOXGHV WKH WLWOH�WH[ �OHࢺ WKDW PXVW EH SODFHG LQ WKH
VDPH GLUHFWRU\ RI RXU GXPP\ OHࢺ WHVWBWLWOH�WH[ �

���



&XVWRP 7LWOH 3DJHV

1RZ FUHDWH WKH WLWOH�WH[ DQG ZULWH LQ LW�

?EHJLQ^WLWOHSDJH`

?HQG^WLWOHSDJH`

DOO WKH WKLQJV \RX ZDQW WR SXW LQ WKH WLWOH PXVW EH LQVLGH WKH WLWOHSDJH HQYLURQPHQW� 1RZ
LI \RX FRPSLOH WHVWBWLWOH�WH[ \RX ZLOO VHH D SUHYLHZ RI \RXU WLWOH LQ WKH WHVWBWLWOH�SGI
�OHࢺ +HUH LV ZKDW \RX QHHG WR NQRZ WR ZULWH \RXU WLWOH�

$OLJQPHQW
LI \RX ZDQW WR FHQWHU VRPH WH[W MXVW XVH ?EHJLQ^FHQWHU` ��� ?HQG^FHQWHU`� ,I \RX ZDQW
WR DOLJQ LW GLࢹHUHQWO\ \RX FDQ XVH WKH HQYLURQPHQW IOXVKULJKW IRU ULJKW �DOLJQPHQW DQG
IOXVKOHIW IRU OHIW �DOLJQPHQW�

,PDJHV
WKH FRPPDQG IRU LQFOXGLQJ LPDJHV LV WKH IROORZLQJ �WKH H[DPSOH LV
IRU D VPDOO ORJR� EXW \RX FDQ LQWURGXFH DQ\ LPDJH RI DQ\ VL]H��
?LQFOXGHJUDSKLFV>ZLGWK ����?WH[WZLGWK@^��ORJR`� 7KHUH LV QR ?EHJLQ^ILJXUH` DV
\RX XVXDOO\ GR EHFDXVH \RX GRQَW ZDQW LW WR EH ��RDWLQJࢻ \RX MXVW ZDQW LW WKHUH ZKHUH \RX
SODFHG LW� :KHQ KDQGOLQJ LW� UHPHPEHU WKDW LW LV FRQVLGHUHG OLNH D ELJ ER[ E\ WKH 7H;
HQJLQH�

7H[W VL]H
,I \RX ZDQW WR FKDQJH WKH VL]H RI VRPH WH[W MXVW SODFH LW ZLWKLQ EUDFNHWV� ^OLNH WKLV` � DQG
\RX FDQ XVH WKH IROORZLQJ FRPPDQGV �LQ RUGHU RI VL]H�� ?+XJH� ?KXJH� ?/$5*(� ?/DUJH�
?ODUJH� ?VPDOO� ?IRRWQRWHVL]H� ?WLQ\� 6R IRU H[DPSOH�

^?ODUJH WKLV WH[W LV VOLJKWO\ ELJJHU WKDQ QRUPDO`� WKLV RQH LV QRW�

?QRUPDOVL]H LV XVHG WR FUHDWH WH[W DW WKH GHIDXOW VL]H IRU WKH GRFXPHQW�

1HZ OLQHV
\RX FDQ IRUFH WKH VWDUW RI D QHZ OLQH E\ ??� ,I \RX ZDQW WR DGG PRUH YHUWLFDO VSDFH� GR
VR E\ DGGLQJ WKH GHVLUHG VSDFH LQ VTXDUH EUDFNHWV DIWHU WKH ?? FRPPDQG� )RU H[DPSOH�
??>�FP@ ZLOO LQVHUW � FP RI HPSW\ VSDFH EHIRUH WKH QHZ OLQH �ZKLFK ZLOO QRW EH LQGHQWHG��
8VLQJ PXOWLSOH ?? FRPPDQGV ZLOO SURGXFH 8QGHUIXOO KER[ PHVVDJHV�

'DWH
\RX FDQ LQVHUW WKH GDWH RI WKH FXUUHQW GD\ ZLWK WKH FRPPDQG ?WRGD\� ,I \RX GR QRW ZLVK
WR LQVHUW DQ\ GDWH� NHHS LW EODQN H�J�?GDWH^`

)LOOLQJ WKH SDJH
WKH FRPPDQG ?YILOO DV WKH ODVW LWHP RI \RXU FRQWHQW ZLOO DGG HPSW\ VSDFH XQWLO WKH SDJH
LV IXOO� ,I \RX SXW LW ZLWKLQ WKH SDJH� \RX ZLOO HQVXUH WKDW DOO WKH IROORZLQJ WH[W ZLOO EH
SODFHG DW WKH ERWWRP RI WKH SDJH�

� &KDSWHU �� RQ SDJH ���

���



7LWOH FUHDWLRQ

������� $ SUDFWLFDO H[DPSOH

$OO WKHVH WLSV PLJKW KDYH PDGH \RX FRQIXVHG� 7KHQ� KHUH LV D SUDFWLFDO H[DPSOH� *HW WKH
WHVWBWLWOH�WH[ GHVFULEHG DERYH DQG KHUH LV DQ H[DPSOH RI D WLWOH�WH[ � 2Q WKH ULJKW
\RX FDQ VHH WKH RXWSXW DIWHU \RX FRPSLOH WHVWBWLWOH�WH[ LQ 3')�

?EHJLQ^WLWOHSDJH`
?EHJLQ^FHQWHU`

� 8SSHU SDUW RI WKH SDJH� 7KH 
a
 LV QHHGHG EHFDXVH ??
� RQO\ ZRUNV LI D SDUDJUDSK KDV VWDUWHG�
?LQFOXGHJUDSKLFV>ZLGWK ����?WH[WZLGWK@^��ORJR`a??>�FP@

?WH[WVF^?/$5*( 8QLYHUVLW\ RI %HHU`??>���FP@

?WH[WVF^?/DUJH )LQDO \HDU SURMHFW`??>���FP@

� 7LWOH
?+5XOH ??>���FP@
^ ?KXJH ?EIVHULHV /DJHU EUHZLQJ WHFKQLTXHV ??>���FP@ `

?+5XOH ??>���FP@

� $XWKRU DQG VXSHUYLVRU
?QRLQGHQW
?EHJLQ^PLQLSDJH`>W@^���?WH[WZLGWK`
?EHJLQ^IOXVKOHIW` ?ODUJH
?HPSK^$XWKRU�`??
-RKQ ?WH[WVF^6PLWK`
?HQG^IOXVKOHIW`
?HQG^PLQLSDJH`�
?EHJLQ^PLQLSDJH`>W@^���?WH[WZLGWK`
?EHJLQ^IOXVKULJKW` ?ODUJH
?HPSK^6XSHUYLVRU�` ??
'U�a0DUN ?WH[WVF^%URZQ`
?HQG^IOXVKULJKW`
?HQG^PLQLSDJH`

?YILOO

� %RWWRP RI WKH SDJH
^?ODUJH ?WRGD\`

?HQG^FHQWHU`
?HQG^WLWOHSDJH`

���



&XVWRP 7LWOH 3DJHV

)LJXUH ��

7KH SLFWXUH LV IURP D OHࢺ FDOOHG ORJR�SQJ WKDW LV LQ WKH VDPH GLUHFWRU\ RI ERWK WLWOH�WH[
DQG WHVWBWLWOH�WH[ � 6LQFH , ZDQWHG WR LQVHUW ERWK WKH DXWKRU DQG VXSHUYLVRU QDPHV
SURSHUO\ DOLJQHG , XVHG D WULFN� , FUHDWHG WZR VPDOO PLQLSDJHV� RQH RQ OHIW DQG RQH RQ WKH
ULJKW� 7KHLU ZLGWK LV D ELW OHVV WKDQ KDOI RI SDJH ZLGWK �DV \RX FDQ VHH� WKH\ DUH H[DFWO\ ���
RI WKH WH[W ZLGWK�� :LWKLQ WKH PLQLSDJHV , KDYH XVHG GLࢹHUHQW DOLJQPHQWV� 8VLQJ ?YILOO ,
FRXOG ZULWH WKH GDWH H[DFWO\ DW WKH ERWWRP RI WKH SDJH�

$V \RX FDQ VHH� WKH FRGH ORRNV ْGLUWLHUْ WKDQ VWDQGDUG /D7H; VRXUFH EHFDXVH \RX KDYH WR
WDNH FDUH RI WKH RXWSXW DV ZHOO� ,I \RX VWDUW FKDQJLQJ IRQWَV RXWSXW LW ZLOO JHW PRUH FRQIXVHG�
EXW \RX FDQ GR LW� LWَV RQO\ IRU WKH WLWOH DQG \RXU FRPSOLFDWHG FRGH ZLOO EH LVRODWHG IURP DOO
WKH UHVW ZLWKLQ LWV RZQ OHࢺ WLWOH�WH[ �

���



7LWOH FUHDWLRQ

������� ,QWHJUDWLQJ WKH WLWOH SDJH

$VVXPLQJ WKDW \RXU WLWOH SDJH LV QRZ FRQWDLQHG LQ D OHࢺ QDPHG WLWOH�WH[ � LW PXVW EH
SODFHG LQ WKH VDPH GLUHFWRU\ DV WKH PDLQ GRFXPHQW� ,Q RUGHU WR LQWHJUDWH LW� WKH LQ�
SXW FRPPDQG PXVW EH XVHG E\ SODFLQJ ?LQSXW^��WLWOH�WH[` DW WKH WRS RI WKH GRFX�
PHQW� 'RQَW IRUJHW WR DGG WKH FRPPDQGV ?XVHSDFNDJH>SGIWH[@^JUDSKLF[` DQG ?QHZ�
FRPPDQG^?+5XOH`^?UXOH^?OLQHZLGWK`^���PP`` LQ WKH SUHDPEOH VHFWLRQ DV ZHOO�

)RU H[DPSOH� WKH WRS VHFWLRQ RI \RXU GRFXPHQW ZRXOG ORRN OLNH�

���
?XVHSDFNDJH>SGIWH[@^JUDSKLF[`

?QHZFRPPDQG^?+5XOH`^?UXOH^?OLQHZLGWK`^���PP``

?EHJLQ^GRFXPHQW`

?LQSXW^��WLWOH�WH[`
?WDEOHRIFRQWHQWV
���

����� 3DFNDJHV IRU FXVWRP WLWOHV

7KH WLWOLQJ SDFNDJH� SURYLGHV FRQWURO RYHU WKH W\SHVHWWLQJ RI WKH ?PDNHWLWOH DQG ?WKDQNV
FRPPDQGV� 7KH WLWOHSDJHV SDFNDJH SUHVHQWV PDQ\ VW\OHV RI GHVLJQV IRU WLWOH SDJHV� ,WDOLDQ
XVHUV PD\ DOVR ZDQW WR XVH WKH IURQWHVSL]LR SDFNDJH��

����� 1RWHV DQG 5HIHUHQFHV

SW�/DWH[�7¯WXOR�

� 7LWOLQJ SDFNDJH ZHESDJH LQ &7$1 ʆ^KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�
WLWOLQJ`

� )URQWHVSL]LR SDFNDJH ZHESDJH LQ &7$1 ʆ^KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�
FRQWULE�IURQWHVSL]LR`

� KWWS���SW�ZLNLERRNV�RUJ�ZLNL�/DWH[��)7�&��$'WXOR

���
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http://www.ctan.org/tex-archive/macros/latex/contrib/titling
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��� 3DJH /D\RXW

/D7H; DQG WKH GRFXPHQW FODVV ZLOO QRUPDOO\ WDNH FDUH RI SDJH OD\RXW LVVXHV IRU \RX� )RU
VXEPLVVLRQ WR DQ DFDGHPLF SXEOLFDWLRQ� WKLV HQWLUH WRSLF ZLOO EH RXW RI \RXU KDQGV� DV WKH
SXEOLVKHUV ZDQW WR FRQWURO WKH SUHVHQWDWLRQ� +RZHYHU� IRU \RXU RZQ GRFXPHQWV� WKHUH DUH
VRPH REYLRXV VHWWLQJV WKDW \RX PD\ ZLVK WR FKDQJH� PDUJLQV� SDJH RULHQWDWLRQ DQG FROXPQV�
WR QDPH EXW WKUHH� 7KH SXUSRVH RI WKLV WXWRULDO LV WR VKRZ \RX KRZ WR FRQࢺJXUH \RXU SDJHV�

:H ZLOO RIWHQ KDYH WR GHDO ZLWK 7H; OHQJWKV LQ WKLV FKDSWHU� <RX VKRXOG KDYH D ORRN DW
/HQJWKV� IRU FRPSUHKHQVLYH GHWDLOV RQ WKH WRSLF�

����� 7ZR�VLGHG GRFXPHQWV

'RFXPHQWV FDQ EH HLWKHU RQH� RU WZR�VLGHG� $UWLFOHV DUH E\ GHIDXOW RQH�VLGHG� ERRNV DUH
WZR�VLGHG� 7ZR�VLGHG GRFXPHQWV GLࢹHUHQWLDWH WKH OHIW �HYHQ� DQG ULJKW �RGG� SDJHV� ZKHUHDV
RQH�VLGHG GR QRW� 7KH PRVW QRWDEOH HࢹHFW FDQ EH VHHQ LQ SDJH PDUJLQV� ,I \RX ZDQW WR PDNH
WKH DUWLFOH FODVV WZR�VLGHG � XVH ?GRFXPHQWFODVV>WZRVLGH@^DUWLFOH`�

0DQ\ FRPPDQGV DQG YDULDEOHV LQ /D7H; WDNH WKLV FRQFHSW LQWR DFFRXQW� 7KH\ DUH UHIHUUHG
WR DV HYHQ DQG RGG � )RU RQH�VLGHG GRFXPHQW� RQO\ WKH RGG FRPPDQGV DQG YDULDEOHV ZLOO EH
LQ HࢹHFW�

����� 3DJH GLPHQVLRQV

$ SDJH LQ /D7H; LV GHࢺQHG E\ PDQ\ LQWHUQDO SDUDPHWHUV� (DFK SDUDPHWHU FRUUHVSRQGV WR
WKH OHQJWK RI DQ HOHPHQW RI WKH SDJH� IRU H[DPSOH� ?SDSHUKHLJKW LV WKH SK\VLFDO KHLJKW RI
WKH SDJH� +HUH \RX FDQ VHH D GLDJUDP VKRZLQJ DOO WKH YDULDEOHV GHࢺQLQJ WKH SDJH� $OO VL]HV
DUH JLYHQ LQ 7H; SRLQWV �SW�� WKHUH DUH �����SW LQ DQ LQFK RU �SW ᄺ������PP�

� &KDSWHU �� RQ SDJH ���

���



3DJH /D\RXW

)LJXUH ��

�� RQH LQFK � ?KRIIVHW
�� RQH LQFK � ?YRIIVHW
�� ?RGGVLGHPDUJLQ  ��SW
�� ?WRSPDUJLQ  ��SW
�� ?KHDGKHLJKW  ��SW
�� ?KHDGVHS  ��SW
�� ?WH[WKHLJKW  ���SW
�� ?WH[WZLGWK  ���SW
�� ?PDUJLQSDUVHS  ��SW
��� ?PDUJLQSDUZLGWK  ��SW

���



3DJH VL]H

��� ?IRRWVNLS  ��SW

ٗ ?PDUJLQSDUSXVK  �SW �QRW VKRZQ�
ٗ ?KRIIVHW  �SW
ٗ ?YRIIVHW  �SW
ٗ ?SDSHUZLGWK  ���SW
ٗ ?SDSHUKHLJKW  ���SW
7KH FXUUHQW GHWDLOV SOXV WKH OD\RXW VKDSH FDQ EH SULQWHG IURP D /D7H; GRFXPHQW LWVHOI�
8VH WKH OD\RXW SDFNDJH DQG WKH FRPPDQG RI WKH VDPH QDPH�

?XVHSDFNDJH^OD\RXW` ��� ?OD\RXW^`

7R UHQGHU D IUDPH PDUNLQJ WKH PDUJLQV RI D GRFXPHQW \RX DUH FXUUHQWO\ ZRUNLQJ RQ� DGG

?XVHSDFNDJH^VKRZIUDPH`

WR WKH GRFXPHQW�

����� 3DJH VL]H

,W ZLOO QRW KDYH EHHQ LPPHGLDWHO\ REYLRXV � EHFDXVH LW GRHVQَW UHDOO\ FDXVH DQ\ VHULRXV
SUREOHPV � WKDW WKH GHIDXOW SDJH VL]H IRU DOO VWDQGDUG GRFXPHQW FODVVHV LV 86 OHWWHU � 7KLV LV
VKRUWHU E\ �� PP �DERXW ��� LQFK�� DQG VOLJKWO\ ZLGHU E\ � PP �DERXW ��� LQFK�� FRPSDUHG
WR $� �ZKLFK LV WKH VWDQGDUG LQ DOPRVW DOO WKH UHVW RI WKH ZRUOG�� :KLOH WKLV LV QRW D VHULRXV
LVVXH �PRVW SULQWHUV ZLOO SULQW WKH GRFXPHQW ZLWKRXW DQ\ SUREOHPV�� LW LV SRVVLEOH WR VSHFLI\
DOWHUQDWLYH VL]HV DV FODVV RSWLRQ�� )RU $� IRUPDW�

?GRFXPHQWFODVV>D�SDSHU@^DUWLFOH`

! :DUQLQJ
1RWH WKDW WKH VWDQGDUG /D7H; FODVVHV XVH 86 /HWWHU E\ GHIDXOW UHJDUGOHVV RI \RXU 7H;
GLVWULEXWLRQ FRQࢺJXUDWLRQ� ,I \RX KDYH 7H; /LYH FRQࢺJXUHG WR XVH $� SDSHU� LW ZLOO EH
WKH GHIDXOW RQO\ IRU SODLQ7H; DQG FODVVHV QRW VSHFLI\LQJ WKH SDSHU GLPHQVLRQ�

! :DUQLQJ
7KH D�SDSHU RSWLRQ ZLWK WKH DUWLFOH GRFXPHQW FODVV E\ LWVHOI KDV QR HࢹHFW� ,W ZLOO RQO\
DࢹHFW WKH SDJH VL]H LQ FRQQHFWLRQ ZLWK VRPH DSSURSULDWH SDFNDJH� OLNH WKH JHRPHWU\
SDFNDJH RU WKH K\SHUUHI SDFNDJH�

� &KDSWHU ����� RQ SDJH ��

���



3DJH /D\RXW

������� 0RUH VL]H RSWLRQV ZLWK JHRPHWU\

2QH RI WKH PRVW YHUVDWLOH SDFNDJHV IRU SDJH OD\RXW LV WKH JHRPHWU\ SDFNDJH� 7KH LPPHGLDWH
DGYDQWDJH RI WKLV SDFNDJH LV WKDW LW OHWV \RX FXVWRPL]H WKH SDJH VL]H HYHQ ZLWK FODVVHV WKDW
GR QRW VXSSRUW WKH RSWLRQV� )RU LQVWDQFH� WR VHW WKH SDJH VL]H� DGG WKH IROORZLQJ WR \RXU
SUHDPEOH�

?XVHSDFNDJH>D�SDSHU@^JHRPHWU\`

7KH JHRPHWU\ SDFNDJH KDV PDQ\ SUH�GHࢺQHG SDJH VL]HV� OLNH D�SDSHU� EXLOW LQ� 2WKHUV
LQFOXGH�

ٗ D�SDSHU� D�SDSHU� ���� D�SDSHU�
ٗ E�SDSHU� E�SDSHU� ���� E�SDSHU�
ٗ OHWWHUSDSHU�
ٗ OHJDOSDSHU�
ٗ H[HFXWLYHSDSHU�

7R H[SOLFLWO\ FKDQJH WKH SDSHU GLPHQVLRQV XVLQJ WKH JHRPHWU\ SDFNDJH� WKH SDSHUZLGWK
DQG SDSHUKHLJKW RSWLRQV FDQ EH XVHG� )RU H[DPSOH�

?XVHSDFNDJH>SDSHUZLGWK ���LQ� SDSHUKHLJKW ���LQ@^JHRPHWU\`

������� &KDQJLQJ VL]H PDQXDOO\

8VH WKH ?VHWOHQJWK FRPPDQG WR DGMXVW WKH SDUDPHWHUV WR WKH DSSURSULDWH GLPHQVLRQV� 6HH
WKH /HQJWKV� FKDSWHU�

ٗ ,Q WKH SUHDPEOH� ?SDSHUZLGWK DQG ?SDSHUKHLJKW LQ DOO FDVHV�
ٗ $IWHU WKH SUHDPEOH� ?SGISDJHZLGWK DQG ?SGISDJHKHLJKW LI \RX DUH XVLQJ SGIWH[ �

8VLQJ WKH 3') GHGLFDWHG FRPPDQGV KDV RQH LPPHGLDWH DGYDQWDJH� LW ZLOO OHW \RX FKDQJH
WKH SDJH GLPHQVLRQ DQ\ZKHUH LQ WKH GRFXPHQW�

������� 3DJH VL]H LVVXHV

,I \RX LQWHQG WR JHW D 3') LQ WKH HQG� WKHUH DUH EDVLFDOO\ WKUHH ZD\V�

ٗ 7H; ٻ 3')
SGIODWH[ P\ILOH � 7H; ֤ 3')

ٗ 7H; ٻ '9, ٻ 3')
ODWH[ P\ILOH � 7H; ֤ '9,
GYLSGI P\ILOH � '9, ֤ 3')

ٗ 7H; ٻ '9, ٻ 36 ٻ 3')

� &KDSWHU �� RQ SDJH ���

���



0DUJLQV

ODWH[ P\ILOH � 7H; ֤ '9,
GYLSV P\ILOH �R P\ILOH�SV � '9, ֤ 36
SV�SGI P\ILOH�SV P\ILOH�SGI � 36 ֤ 3')

6DGO\ WKH 3') RXWSXW SDJH VL]H PD\ QRW EH FRPSOHWHO\ UHVSHFWIXO RI \RXU VHWWLQJV� 6RPH
RI WKHVH WRROV GR QRW KDYH WKH VDPH LQWHUSUHWDWLRQ RI WKH '9,� 36 DQG 3') VSHFLࢺFDWLRQV�
DQG \RX PD\ HQG XS ZLWK D 3') ZKLFK KDV QRW H[DFWO\ WKH ULJKW VL]H� 7KDQNIXOO\ WKHUH LV D
VROXWLRQ WR WKDW� WKH ?VSHFLDO FRPPDQG OHWV WKH XVHU SDVV 3RVW6FULSW RU 3') SDUDPHWHUV�
ZKLFK FDQ EH XVHG KHUH WR VHW WKH SDJH VL]H DSSURSULDWHO\�

ٗ )RU SGIODWH[ WR ZRUN �QHࢺ XVLQJ WKH SDFNDJH JHRPHWU\ XVXDOO\ ZRUNV�
ٗ )RU WKH '9, DQG 36 ZD\V� WKH VDIHVW ZD\ WR DOZD\V JHW WKH ULJKW SDSHU VL]H LQ WKH HQG LV
WR DGG

?GRFXPHQWFODVV>����D�SDSHU����@^���`
?VSHFLDO^SDSHUVL]H ���PP����PP`

WR WKH WH[ �OHࢺ DQG WR DSSHQG WKH DSSURSULDWH SDUDPHWHUV WR WKH SURFHVVRUV XVHG GXULQJ
RXWSXW JHQHUDWLRQ�

GYLSV �W D� ���
SV�SGI �V3$3(56,=( D� ��� � 2Q :LQGRZV� SV�SGI �V3$3(56,=(�D� ��� �

,I \RX ZDQW 86 /HWWHU LQVWHDG� UHSODFH ���PP����PP E\ ���LQ���LQ DQG D�SDSHU E\ OHWWHU�
$OVR UHSODFH D� E\ OHWWHU LQ FRPPDQG�OLQH SDUDPHWHUV�

������� 3DJH VL]H IRU WDEOHWV

7KRVH ZKR ZDQW WR UHDG RQ WDEOHWV RU RWKHU KDQGKHOG GLJLWDO GHYLFHV QHHG WR FUHDWH GRF�
XPHQWV ZLWKRXW WKH H[WUD ZKLWHVSDFH� ,Q RUGHU WR FUHDWH 3') GRFXPHQWV ZLWK RSWLPDO
KDQGKHOG YLHZLQJ� QRW RQO\ PXVW WKH WH[W HOGࢺ DQG PDUJLQV EH DGMXVWHG� VR PXVW WKH SDJH
VL]H� ,I \RX DUH ORRNLQJ IRU D VHQVLEOH GLPHQVLRQ� FRQVLGHU IROORZLQJ WKH SDSHU VL]H XVHG E\
WKH 6XSUHPH &RXUW RI WKH 8QLWHG 6WDWHV� ���SW E\ ���SW �RU ����� LQFKHV E\ ���� LQFKHV��
ZKLFK ORRNV JUHDW RQ WDEOHWV� <RX FRXOG DOVR XVH WKH 6XSUHPH &RXUWَV WH[W HOGࢺ VL]H RI ���
SW E\ ��� SW� EXW WKLV LV WRR ZLGH IRU IRQWV RWKHU WKDQ &HQWXU\ 6FKRROERRN� WKH IRQW UHTXLUHG
E\ WKH 6XSUHPH &RXUW�

����� 0DUJLQV

5HDGHUV XVHG WR SHUXVLQJ W\SLFDO SK\VLFDO OLWHUDWXUH DUH SUREDEO\ ZRQGHULQJ ZK\ WKHUH LV
VR PXFK ZKLWH VSDFH VXUURXQGLQJ WKH WH[W� )RU H[DPSOH� RQ $� SDSHU D GRFXPHQW ZLOO
W\SLFDOO\ KDYH �� PP PDUJLQ ZLGWKV RQ WKH OHIW DQG ULJKW RI WKH SDJH� OHDYLQJ DERXW ��� RI
WKH SDJH ZLGWK IRU WH[W� 7KH UHDVRQ LV LPSURYHG UHDGDELOLW\� 6WXGLHV KDYH VKRZQ�� WKDW LWَV

� KWWS���ZHEW\SRJUDSK\�QHW������
� KWWS���ED\PDUG�FRP�EORJ�OLQH�OHQJWK�UHDGDELOLW\

���
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3DJH /D\RXW

HDVLHU WR UHDG WH[W ZKHQ WKHUH DUH ��−�� FKDUDFWHUV SHU OLQHًDQG LW ZRXOG VHHP WKDW �� LV
WKH RSWLPDO QXPEHU� 7KHUHIRUH� WKH SDJH PDUJLQV DUH VHW WR HQVXUH RSWLPDO UHDGDELOLW\� DQG
H[FHVVLYH PDUJLQ ZKLWH VSDFH LV WROHUDWHG DV D FRQVHTXHQFH� 6RPHWLPHV� WKLV ZKLWH VSDFH LV
OHIW LQ WKH LQQHU PDUJLQ ZLWK WKH DVVXPSWLRQ WKDW WKH GRFXPHQW ZLOO EH ERXQG�

,I \RX ZLVK WR DYRLG H[FHVVLYH ZKLWH VSDFH� UDWKHU WKDQ FKDQJLQJ WKH PDUJLQV� FRQVLGHU
LQVWHDG XVLQJ D WZR�FROXPQ �RU PRUH� OD\RXW� 7KLV DSSURDFK LV WKH RQH XVXDOO\ WDNHQ E\
SULQW PDJD]LQHV EHFDXVH LW SURYLGHV ERWK UHDGDEOH OLQH OHQJWKV DQG JRRG XVH RI WKH SDJH�
$QRWKHU RSWLRQ IRU UHGXFLQJ WKH DPRXQW RI ZKLWHVSDFH RQ WKH SDJH ZLWKRXW FKDQJLQJ WKH
PDUJLQV LV WR LQFUHDVH WKH IRQW VL]H XVLQJ WKH ��SW RSWLRQ WR WKH GRFXPHQW FODVV�

,I \RX ZLVK WR FKDQJH WKH PDUJLQV RI \RXU GRFXPHQW� WKHUH DUH PDQ\ ZD\V WR GR VR�

ٗ 2QH ROGHU DSSURDFK LV WR XVH WKH IXOOSDJH SDFNDJH IRU VRPHZKDW VWDQGDUGL]HG VPDOOHU
PDUJLQV �DURXQG DQ LQFK�� EXW LW FUHDWHV OLQHV RI PRUH WKDQ ��� FKDUDFWHUV SHU OLQH DW
ZLWK WKH ��SW GHIDXOW IRQW VL]H �DQG DERXW �� LI WKH ��SW GRFXPHQWFODVV RSWLRQ LV XVHG��

?XVHSDFNDJH^IXOOSDJH`

)RU HYHQ QDUURZHU PDUJLQV� WKH IXOOSDJH SDFNDJH KDV D FP RSWLRQ �DURXQG ���FP�� ZKLFK
UHVXOWV LQ DERXW ��� FKDUDFWHUV SHU OLQH DW ZLWK WKH ��SW GHIDXOW IRQW VL]H� DERXW GRXEOH
ZKDW LV FRQVLGHUHG UHDGDEOH�

?XVHSDFNDJH>FP@^IXOOSDJH`

ٗ $ PRUH PRGHUQ DQG H[LEOHࢻ DSSURDFK LV WR XVH WKH JHRPHWU\ SDFNDJH� 7KLV SDFNDJH
DOORZV \RX WR VSHFLI\ WKH � PDUJLQV ZLWKRXW QHHGLQJ WR UHPHPEHU WKH SDUWLFXODU SDJH
GLPHQVLRQV FRPPDQGV� <RX FDQ HQWHU WKH PHDVXUHV LQ FHQWLPHWHUV DQG LQFKHV DV ZHOO�
8VH FP IRU FHQWLPHWHUV DQG LQ IRU LQFKHV DIWHU HDFK YDOXH �H�J� ���LQ RU ����FP�� 1RWH
WKDW E\ GHIDXOW �L�H� ZLWKRXW DQ\ RSWLRQV� WKLV SDFNDJH DOUHDG\ UHGXFHV WKH PDUJLQV� VR
IRU D َVWDQGDUG OD\RXWَ \RX PD\ QRW QHHG WR VSHFLI\ DQ\WKLQJ� 7KHVH YDOXHV DUH UHODWLYH
WR WKH HGJH RI SDSHU ��LQ� DQG JR LQZDUG LW� )RU H[DPSOH� WKLV FRPPDQG SURYLGHV PRUH
FRQYHQWLRQDO PDUJLQV� EHWWHU XVLQJ WKH YHUWLFDO VSDFH RI WKH SDJH� ZLWKRXW FUHDWLQJ WKH
GUDPDWLFDOO\ ORQJ OLQHV RI WKH IXOOSDJH SDFNDJH �LI WKH WKH ��SW GRFXPHQWFODVV RSWLRQ LV
XVHG� WKH OLQH OHQJWKV DUH DERXW �� FKDUDFWHUV IRU OHWHU�VL]HG SDSHU DQG VOLJKWO\ OHVV ZKHQ
XVLQJ D�SDSHU��

?XVHSDFNDJH>WRS �LQ� ERWWRP ����LQ� OHIW ����LQ� ULJKW ����LQ@^JHRPHWU\`

,W FDQ DOVR UHFUHDWH WKH EHKDYLRU RI WKH IXOOSDJH SDFNDJH XVLQJ

?XVHSDFNDJH>PDUJLQ �LQ@^JHRPHWU\`

<RX FDQ FRPELQH WKH PDUJLQ RSWLRQV ZLWK WKH SDJH VL]H RSWLRQV VHHQ LQ WKLV SDUDJUDSK��

ٗ <RX VKRXOG QRW XVH WKH D�ZLGH SDFNDJH IRU D SDJH ZLWK $� GRFXPHQW VL]H ZLWK VPDOOHU
PDUJLQV� ,W LV REVROHWH DQG EXJJ\� 8VH JHRPHWU\ SDFNDJH LQVWHDG OLNH WKLV�

?XVHSDFNDJH>D�SDSHU�PDUJLQ �FP�IRRWVNLS ��FP@^JHRPHWU\`

� &KDSWHU ����� RQ SDJH ���

���



0DUJLQV

ٗ (GLW LQGLYLGXDO SDJH GLPHQVLRQ YDULDEOHV GHVFULEHG DERYH� XVLQJ WKH ?DGGWROHQJWK DQG
?VHWOHQJWK FRPPDQGV� 6HH WKH /HQJWKV� FKDSWHU� )RU LQVWDQFH�

?VHWOHQJWK^?WH[WZLGWK`^���LQ`
?DGGWROHQJWK^?YRIIVHW`^��SW`

������� 2GG DQG HYHQ PDUJLQV

8VLQJ WKH JHRPHWU\ SDFNDJH� WKH RSWLRQV OHIW DQG ULJKW DUH XVHG IRU WKH LQVLGH DQG RXWVLGH
PDUJLQV UHVSHFWLYHO\� 7KH\ DOVR KDYH DOLDVHV LQQHU DQG RXWHU� 7KXV� WKH HDVLHVW ZD\ WR KDQGOH
GLࢹHUHQW PDUJLQV IRU RGG DQG HYHQ SDJHV LV WR JLYH WKH WZRVLGH RSWLRQ LQ WKH GRFXPHQW FODVV
FRPPDQG DQG VSHFLI\ WKH PDUJLQV DV XVXDOO\�

?GRFXPHQWFODVV>WZRVLGH@^UHSRUW`
?XVHSDFNDJH>LQQHU �FP�RXWHU �FP@^JHRPHWU\` �OHIW �FP�ULJKW �FP ZRXOG EH
HTXLYDOHQW

7KLV ZLOO UHVXOW LQ D YDOXH RI �FP RQ DOO LQQHU PDUJLQV �OHIW PDUJLQ IRU RGG QXPEHU SDJHV
DQG ULJKW PDUJLQ IRU HYHQ SDJHV� DQG �FP PDUJLQ RQ RXWHU PDUJLQV�
6HWWLQJ WKH VDPH YDOXH IRU WKH LQQHU DQG RXWHU IRU JHRPHWU\ ZLOO UHPRYH WKH GLࢹHUHQFH EH�
WZHHQ WKH PDUJLQV� $QRWKHU TXLFN ZD\ WR HOLPLQDWH WKH GLࢹHUHQFH LQ SRVLWLRQ EHWZHHQ HYHQ
DQG RGG QXPEHUHG SDJHV ZRXOG EH VHWWLQJ WKH YDOXHV WR HYHQVLGHPDUJLQ DQG RGGVLGH�
PDUJLQ WR WKH KDOI RI RGGَV GHIDXOW�

?VHWOHQJWK^?RGGVLGHPDUJLQ`^����SW`
?VHWOHQJWK^?HYHQVLGHPDUJLQ`^����SW`

%\ GHIDXOW� WKH YDOXH RI HYHQVLGHPDUJLQ LV ODUJHU WKDQ RGGVLGHPDUJLQ LQ WKH WZR�VLGHG
OD\RXW� DV RQH FRXOG ZLVK WR ZULWH QRWHV RQ WKH VLGH RI WKH SDJH� 7KH VLGH IRU WKH ODUJH
PDUJLQ LV FKRVHQ RSSRVLWH WR WKH VLGH ZKHUH SDJHV DUH MRLQHG WRJHWKHU�

6HH WKH /HQJWKV��

������� 7RS PDUJLQ DERYH &KDSWHU

7KH WRS PDUJLQ DERYH D FKDSWHU FDQ EH FKDQJHG XVLQJ WKH WLWOHVHF SDFNDJH� ([DPSOH�
KWWS���ZZZ�FWH[�RUJ�GRFXPHQWV�SDFNDJHV�OD\RXW�WLWOHVHF�SGI

?XVHSDFNDJH^WLWOHVHF`
?WLWOHVSDFLQJ^?FKDSWHU`^�SW`^���SW`^��SW`
?WLWOHIRUPDW^?FKDSWHU`>GLVSOD\@^?QRUPDOIRQW?KXJH?EIVHULHV`^?FKDSWHUWLWOHQDPH?
?WKHFKDSWHU`^��SW`^?+XJH`

7KH FRPPDQG ?WLWOHIRUPDW PXVW EH XVHG ZKHQ WKH VSDFLQJ RI D FKDSWHU LV FKDQJHG� ,Q
FDVH RI D VHFWLRQ WKLV FRPPDQG FDQ EH RPLWWHG�

� &KDSWHU �� RQ SDJH ���
� &KDSWHU �� RQ SDJH ���

���
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3DJH /D\RXW

����� 3DJH RULHQWDWLRQ

:KHQ \RX WDON DERXW FKDQJLQJ SDJH RULHQWDWLRQ� LW XVXDOO\ PHDQV FKDQJLQJ WR ODQGVFDSH
PRGH� VLQFH SRUWUDLW LV WKH GHIDXOW� :H VKDOO LQWURGXFH WZR VOLJKWO\ GLࢹHUHQW VW\OHV RI FKDQJ�
LQJ RULHQWDWLRQ�

������� &KDQJH RULHQWDWLRQ RI WKH ZKROH GRFXPHQW

7KH UVWࢺ LV IRU ZKHQ \RX ZDQW DOO RI \RXU GRFXPHQW WR EH LQ ODQGVFDSH IURP WKH YHU\
EHJLQQLQJ� 7KHUH DUH YDULRXV SDFNDJHV DYDLODEOH WR DFKLHYH WKLV� EXW WKH RQH ZH SUHIHU LV
WKH JHRPHWU\ SDFNDJH� $OO \RX QHHG WR GR LV FDOO WKH SDFNDJH� ZLWK ODQGVFDSH DV DQ RSWLRQ�

?XVHSDFNDJH>ODQGVFDSH@^JHRPHWU\`

$OWKRXJK� LI \RX LQWHQG WR XVH JHRPHWU\ WR VHW \RXU SDSHU VL]H� GRQَW DGG WKH ?XVHSDFNDJH
FRPPDQGV WZLFH� VLPSO\ VWULQJ DOO WKH RSWLRQV WRJHWKHU� VHSDUDWLQJ ZLWK D FRPPD�

?XVHSDFNDJH>D�SDSHU�ODQGVFDSH@^JHRPHWU\`

8VLQJ VWDQGDUG /D7H; FODVVHV� \RX FDQ XVH WKH VDPH FODVV RSWLRQV�

?GRFXPHQWFODVV>D�SDSHU�ODQGVFDSH@^DUWLFOH`

������� &KDQJH RULHQWDWLRQ RI VSHFLࡃF SDUW

7KH VHFRQG PHWKRG LV IRU ZKHQ \RX DUH ZULWLQJ D GRFXPHQW LQ SRUWUDLW� EXW \RX KDYH VRPH
FRQWHQWV� OLNH D ODUJH GLDJUDP RU WDEOH WKDW ZRXOG EH GLVSOD\HG EHWWHU RQ D ODQGVFDSH SDJH�
+RZHYHU� \RX VWLOO ZDQW WKH FRQVLVWHQF\ RI \RXU KHDGHUV DQG IRRWHUV DSSHDULQJ WKH VDPH
SODFH DV WKH RWKHU SDJHV�

7KH OVFDSH SDFNDJH LV IRU WKLV YHU\ SXUSRVH� ,W VXSSOLHV D ODQGVFDSH HQYLURQPHQW� DQG
DQ\WKLQJ LQVLGH LV EDVLFDOO\ URWDWHG� 1R DFWXDO SDJH GLPHQVLRQV DUH FKDQJHG� 7KLV DS�
SURDFK LV PRUH DSSOLFDEOH WR ERRNV RU UHSRUWV WKDQ WR W\SLFDO DFDGHPLF SXEOLFDWLRQV� 8VLQJ
SGIOVFDSH LQVWHDG RI OVFDSH ZKHQ JHQHUDWLQJ D 3') GRFXPHQW ZLOO PDNH WKH SDJH DSSHDU
ULJKW VLGH XS ZKHQ YLHZHG� WKH VLQJOH SDJH WKDW LV LQ ODQGVFDSH IRUPDW ZLOO EH URWDWHG� ZKLOH
WKH UHVW ZLOO EH OHIW LQ SRUWUDLW RULHQWDWLRQ�

$OVR� WR JHW D WDEOH WR DSSHDU FRUUHFWO\ FHQWHUHG RQ D ODQGVFDSHG SDJH� RQH PXVW SODFH
WKH WDEXODU HQYLURQPHQW LQVLGH D WDEOH HQYLURQPHQW� ZKLFK LV LWVHOI LQVLGH WKH ODQGVFDSH
HQYLURQPHQW� )RU LQVWDQFH LW VKRXOG ORRN OLNH WKLV�

?XVHSDFNDJH^SGIOVFDSH`
� ���

?EHJLQ^ODQGVFDSH`
?EHJLQ^WDEOH`
?FHQWHULQJ � RSWLRQDO� SUREDEO\ PDNHV LW ORRN EHWWHU WR KDYH LW FHQWHUHG RQ
WKH SDJH
?EHJLQ^WDEXODU`^����`
� ���
?HQG^WDEXODU`

���



0DUJLQV� SDJH VL]H DQG URWDWLRQ RI D VSHFLࢺF SDJH

?HQG^WDEOH`
?HQG^ODQGVFDSH`

������� &KDQJH RULHQWDWLRQ RI RDWLQJࡄ HQYLURQPHQW

,I \RX XVH WKH DERYH FRGH� \RX ZLOO VHH WKDW WKH WDEOH LV LQVHUWHG ZKHUH LW LV LQ WKH FRGH� ,W
ZLOO QRW EH �RDWHGࢻ 7R ]ࢺ WKLV \RX QHHG WKH SDFNDJH URWDWLQJ� 6HH WKH 5RWDWLRQV�� FKDSWHU�

����� 0DUJLQV� SDJH VL]H DQG URWDWLRQ RI D VSHFLࡃF SDJH

,I \RX QHHG WR URWDWH WKH SDJH VR WKDW WKH JXUHࢺ �WVࢺ WKH FKDQFHV DUH JRRG WKDW \RX QHHG WR
VFDOH WKH PDUJLQV DQG WKH IRQW VL]H WRR� $JDLQ� WKH JHRPHWU\ SDFNDJH FRPHV LQ KDQG\ IRU
VSHFLI\LQJ QHZ PDUJLQV IRU D VLQJOH SDJH RQO\�

?XVHSDFNDJH^JHRPHWU\`
?XVHSDFNDJH^SGIOVFDSH`
� ���

?QHZJHRPHWU\^PDUJLQ �FP`
?EHJLQ^ODQGVFDSH`
?WKLVSDJHVW\OH^HPSW\` �� 5HPRYH KHDGHU DQG IRRWHU�

?EHJLQ^WDEOH`
?EHJLQ^FHQWHU`
?IRRWQRWHVL]H �� 6PDOOHU IRQW VL]H�

?EHJLQ^WDEXODU`^����`
� ���
?HQG^WDEXODU`

?HQG^FHQWHU`
?HQG^WDEOH`

?HQG^ODQGVFDSH`
?UHVWRUHJHRPHWU\

1RWH WKDW RUGHU PDWWHUV�

����� 3DJH VW\OHV

3DJH VW\OHV LQ /DWH[ WHUPV UHIHUV QRW WR SDJH GLPHQVLRQV� EXW WR WKH UXQQLQJ KHDGHUV DQG
IRRWHUV RI D GRFXPHQW� 7KHVH KHDGHUV W\SLFDOO\ FRQWDLQ GRFXPHQW WLWOHV� FKDSWHU RU VHFWLRQ
QXPEHUV�QDPHV� DQG SDJH QXPEHUV�

������� 6WDQGDUG SDJH VW\OHV

7KH SRVVLELOLWLHV RI FKDQJLQJ WKH KHDGHUV LQ SODLQ /DWH[ DUH DFWXDOO\ TXLWH OLPLWHG� 7KHUH
DUH WZR FRPPDQGV DYDLODEOH� ?SDJHVW\OH^

VW\OH

` ZLOO DSSO\ WKH VSHFLࢺHG VW\OH WR WKH

�� &KDSWHU �� RQ SDJH ���

���



3DJH /D\RXW

FXUUHQW DQG DOO VXEVHTXHQW SDJHV� DQG ?WKLVSDJHVW\OH^

VW\OH

` ZLOO RQO\ DࢹHFW WKH
FXUUHQW SDJH� 7KH SRVVLEOH VW\OHV DUH�

HPSW\ %RWK KHDGHU DQG IRRWHU DUH FOHDUHG
SODLQ +HDGHU LV FOHDU� EXW WKH IRRWHU FRQWDLQV WKH SDJH QXPEHU LQ WKH FHQ�

WHU�
KHDGLQJV )RRWHU LV EODQN� KHDGHU GLVSOD\V LQIRUPDWLRQ DFFRUGLQJ WR GRFXPHQW

FODVV �H�J�� VHFWLRQ QDPH� DQG SDJH QXPEHU WRS ULJKW�
P\KHDGLQJV 3DJH QXPEHU LV WRS ULJKW� DQG LW LV SRVVLEOH WR FRQWURO WKH UHVW RI WKH

KHDGHU�

:LWK P\KHDGLQJV� WKH FRPPDQGV ?PDUNULJKW �LQ WKH VWDQGDUG GRFXPHQW FODVVHV� ERRN�
UHSRUW DQG DUWLFOH� DQG ?PDUNERWK �RQO\ LQ WKH ERRN FODVV� DUH XVHG WR FRQWURO WKH
KHDGLQJV� 7KH IROORZLQJ FRPPDQGV SODFHG DW WKH EHJLQQLQJ RI DQ DUWLFOH GRFXPHQW ZLOO VHW
WKH KHDGHU RI DOO SDJHV WR FRQWDLQ ْ-RKQ 6PLWKْ WRS OHIW� ْ2Q SDJH VW\OHVْ FHQWHUHG DQG WKH
SDJH QXPEHU WRS ULJKW�

?SDJHVW\OH^P\KHDGLQJV`
?PDUNULJKW^-RKQ 6PLWK?KILOO 2Q SDJH VW\OHV?KILOO`

7KHUH DUH VSHFLDO FRPPDQGV FRQWDLQLQJ GHWDLOV RQ WKH UXQQLQJ SDJH RI WKH GRFXPHQW�

?WKHSDJH QXPEHU RI WKH FXUUHQW SDJH
?OHIWPDUN FXUUHQW FKDSWHU QDPH SULQWHG OLNH ْ&+$37(5 �� 7+,6 ,6 7+(

&+$37(5 7,7/(ْ
?ULJKWPDUN FXUUHQW VHFWLRQ QDPH SULQWHG OLNH ْ���� 7+,6 ,6 7+( 6(&7,21

7,7/(ْ
?FKDSWHUQDPH WKH QDPH FKDSWHU LQ WKH FXUUHQW ODQJXDJH� ,I WKLV LV (QJOLVK� LW

ZLOO GLVSOD\ ْ&KDSWHUْ
?WKHFKDSWHU FXUUHQW FKDSWHU QXPEHU
?WKHVHFWLRQ FXUUHQW VHFWLRQ QXPEHU

1RWH WKDW ?OHIWPDUN DQG ?ULJKWPDUN FRQYHUW WKH QDPHV WR XSSHUFDVH� ZKLFKHYHU ZDV WKH
IRUPDWWLQJ RI WKH WH[W� ,I \RX ZDQW WKHP WR SULQW WKH DFWXDO QDPH RI WKH FKDSWHU ZLWKRXW
FRQYHUWLQJ LW WR XSSHUFDVH XVH WKH IROORZLQJ FRPPDQG�

?UHQHZFRPPDQG^?FKDSWHUPDUN`>�@^ ?PDUNERWK^��`^` `
?UHQHZFRPPDQG^?VHFWLRQPDUN`>�@^ ?PDUNULJKW^��`^` `

1RZ ?OHIWPDUN DQG ?ULJKWPDUN ZLOO MXVW SULQW WKH QDPH RI WKH FKDSWHU DQG VHFWLRQ� ZLWK�
RXW QXPEHU DQG ZLWKRXW DࢹHFWLQJ WKH IRUPDWWLQJ� 1RWH WKDW WKHVH UHGHࢺQLWLRQV PXVW EH
LQVHUWHG DIWHU WKH UVWࢺ FDOO RI ?SDJHVW\OH^IDQF\`� 7KH VWDQGDUG ERRN IRUPDWWLQJ RI WKH
?FKDSWHUPDUN LV�

?UHQHZFRPPDQG^?FKDSWHUPDUN`>�@^?PDUNERWK^?0DNH8SSHUFDVH^?FKDSWHUQDPH?
?WKHFKDSWHU�? ��``^``

:DWFK RXW� LI \RX SURYLGH ORQJ WH[W LQ WZR GLࢹHUHQW ْSDUWVْ RQO\ LQ WKH IRRWHU RU RQO\ LQ WKH
KHDGHU� \RX PLJKW VHH RYHUODSSLQJ WH[W�

���



3DJH VW\OHV

0RUHRYHU� ZLWK WKH IROORZLQJ FRPPDQGV \RX FDQ GHࢺQH WKH WKLFNQHVV RI WKH GHFRUDWLYH OLQHV
RQ ERWK WKH KHDGHU DQG WKH IRRWHU�

?UHQHZFRPPDQG^?KHDGUXOHZLGWK`^���SW`
?UHQHZFRPPDQG^?IRRWUXOHZLGWK`^�SW`

7KH UVWࢺ OLQH IRU WKH KHDGHU� WKH VHFRQG IRU WKH IRRWHU� 6HWWLQJ LW WR ]HUR PHDQV WKDW WKHUH
ZLOO EH QR OLQH�

3ODLQ SDJHV LVVXH

$Q LVVXH WR ORRN RXW IRU LV WKDW WKH PDMRU VHFWLRQLQJ FRPPDQGV �?SDUW� ?FKDSWHU RU
?PDNHWLWOH� VSHFLI\ D ?WKLVSDJHVW\OH^SODLQ`� 6R� LI \RX ZLVK WR VXSSUHVV DOO VW\OHV
E\ LQVHUWLQJ D ?SDJHVW\OH^HPSW\` DW WKH EHJLQQLQJ RI \RXU GRFXPHQW� WKHQ WKH VW\OH FRP�
PDQG DW HDFK VHFWLRQ ZLOO RYHUULGH \RXU LQLWLDO UXOH� IRU WKRVH SDJHV RQO\� 7R DFKLHYH WKH
LQWHQGHG UHVXOW RQH FDQ IROORZ WKH QHZ VHFWLRQ FRPPDQGV ZLWK ?WKLVSDJHVW\OH^HPSW\`�
7KH ?SDUW FRPPDQG� KRZHYHU� FDQQRW EH HG]ࢺ WKLV ZD\� EHFDXVH LW VHWV WKH SDJH VW\OH� EXW
DOVR DGYDQFHV WR WKH QH[W SDJH� VR WKDW ?WKLVSDJHVW\OH^` FDQQRW EH DSSOLHG WR WKDW SDJH�
7ZR VROXWLRQV�

ٗ VLPSO\ ZULWH ?XVHSDFNDJH^QRSDJHQR` LQ WKH SUHDPEOH� 7KLV SDFNDJH ZLOO PDNH
?SDJHVW\OH^SODLQ` KDYH WKH VDPH HࢹHFW DV ?SDJHVW\OH^HPSW\`� HࢹHFWLYHO\ VXSSUHVVLQJ
SDJH QXPEHULQJ ZKHQ LW LV XVHG�

ٗ 8VH IDQF\KGU DV GHVFULEHG EHORZ�

7KH WULFN\ SUREOHP ZKHQ FXVWRPL]LQJ KHDGHUV DQG IRRWHUV LV WR JHW WKLQJV OLNH UXQQLQJ
VHFWLRQ DQG FKDSWHU QDPHV LQ WKHUH� 6WDQGDUG /D7H; DFFRPSOLVKHV WKLV ZLWK D WZR�VWDJH
DSSURDFK� ,Q WKH KHDGHU DQG IRRWHU GHࢺQLWLRQ� \RX XVH WKH FRPPDQGV ?ULJKWPDUN DQG
?OHIWPDUN WR UHSUHVHQW WKH FXUUHQW VHFWLRQ DQG FKDSWHU KHDGLQJ� UHVSHFWLYHO\� 7KH YDOXHV
RI WKHVH WZR FRPPDQGV DUH RYHUZULWWHQ ZKHQHYHU D FKDSWHU RU VHFWLRQ FRPPDQG LV SURFHVVHG�
)RU XOWLPDWH �\H[LELOLWࢻ WKH ?FKDSWHU FRPPDQG DQG LWV IULHQGV GR QRW UHGHࢺQH ?ULJKWPDUN
DQG ?OHIWPDUN WKHPVHOYHV� 7KH\ FDOO \HW DQRWKHU FRPPDQG �?FKDSWHUPDUN� ?VHFWLRQ�
PDUN� RU ?VXEVHFWLRQPDUN� WKDW LV UHVSRQVLEOH IRU UHGHࢺQLQJ ?ULJKWPDUN DQG ?OHIWPDUN�
H[FHSW LI WKH\ DUH VWDUUHG �� LQ VXFK D FDVH� ?PDUNERWK^&KDSWHU�6HFWLRQ QDPH`^` PXVW
EH XVHG LQVLGH WKH VHFWLRQLQJ FRPPDQG LI KHDGHU DQG IRRWHU OLQHV DUH WR EH XSGDWHG�

$JDLQ� VHYHUDO SDFNDJHV SURYLGH D VROXWLRQ�

ٗ DQ DOWHUQDWLYH RQH�VWDJH PHFKDQLVP LV SURYLGHG E\ WKH SDFNDJH WLWOHSV��
ٗ IDQF\KGU ZLOO KDQGOH WKH SURFHVV LWV RZQ ZD\�

������� &XVWRPL]LQJ ZLWK IDQF\KGU

7R JHW EHWWHU FRQWURO RYHU WKH KHDGHUV� RQH FDQ XVH WKH SDFNDJH IDQF\KGU ZULWWHQ E\ 3LHW YDQ
2RVWUXP� ,W SURYLGHV VHYHUDO FRPPDQGV WKDW DOORZ \RX WR FXVWRPL]H WKH KHDGHU DQG IRRWHU
OLQHV RI \RXU GRFXPHQW� )RU D PRUH FRPSOHWH JXLGH� WKH DXWKRU RI WKH SDFNDJH SURGXFHG
WKLV GRFXPHQWDWLRQ���

�� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�IDQF\KGU�IDQF\KGU�SGI

���
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3DJH /D\RXW

7R EHJLQ� DGG WKH IROORZLQJ OLQHV WR \RXU SUHDPEOH�

?XVHSDFNDJH^IDQF\KGU`
?VHWOHQJWK^?KHDGKHLJKW`^����SW`
?SDJHVW\OH^IDQF\`

<RX FDQ QRZ REVHUYH D QHZ VW\OH LQ \RXU GRFXPHQW�

7KH ?KHDGKHLJKW QHHGV WR EH ����SW RU PRUH� RWKHUZLVH \RX ZLOO JHW D ZDUQLQJ DQG SRVVLEO\
IRUPDWWLQJ LVVXHV� %RWK WKH KHDGHU DQG IRRWHU FRPSULVH WKUHH HOHPHQWV HDFK DFFRUGLQJ WR
LWV KRUL]RQWDO SRVLWLRQ �OHIW� FHQWUH RU ULJKW��

7KH VW\OHV VXSSRUWHG E\ IDQF\KGU�

ٗ WKH IRXU /D7H; VW\OHV�
ٗ IDQF\ GHࢺQHV D QHZ KHDGHU IRU DOO SDJHV EXW SODLQ�VW\OH SDJHV VXFK DV FKDSWHUV DQG
WLWOHSDJH�

ٗ IDQF\SODLQ LV WKH VDPH� EXW IRU DEVROXWHO\ DOO SDJHV�

6W\OH FXVWRPL]DWLRQ

7KH VW\OHV FDQ EH FXVWRPL]HG ZLWK IDQF\KGU VSHFLࢺF FRPPDQGV� 7KRVH WZR VW\OHV PD\
EH FRQࢺJXUHG GLUHFWO\� ZKHUHDV IRU /D7H; VW\OHV \RX QHHG WR PDNH D FDOO WR WKH ?IDQF\�
SDJHVW\OH FRPPDQG�

7R VHW KHDGHU DQG IRRWHU VW\OH� IDQF\KGU SURYLGHV WKUHH LQWHUIDFHV� 7KH\ DOO SURYLGH WKH
VDPH IHDWXUHV� \RX MXVW XVH WKHP GLࢹHUHQWO\� &KRRVH WKH RQH \RX OLNH PRVW�

ٗ <RX FDQ XVH WKH IROORZLQJ VL[ FRPPDQGV�

?OKHDG>�HYHQ RXWSXW!@^�RGG RXWSXW!`
?FKHDG>�HYHQ RXWSXW!@^�RGG RXWSXW!`
?UKHDG>�HYHQ RXWSXW!@^�RGG RXWSXW!`

?OIRRW>�HYHQ RXWSXW!@^�RGG RXWSXW!`
?FIRRW>�HYHQ RXWSXW!@^�RGG RXWSXW!`
?UIRRW>�HYHQ RXWSXW!@^�RGG RXWSXW!`

+RSHIXOO\� WKH EHKDYLRXU RI WKH DERYH FRPPDQGV LV IDLUO\ LQWXLWLYH� LI LW KDV KHDG LQ LW� LW
DࢹHFWV WKH KHDG HWF� DQG REYLRXVO\� O � F DQG U PHDQV O HIW� F HQWUH DQG U LJKW UHVSHFWLYHO\�
ٗ <RX FDQ DOVR XVH WKH FRPPDQG ?IDQF\KHDG IRU KHDGHU DQG ?IDQF\IRRW IRU IRRWHU� 7KH\
ZRUN LQ WKH VDPH ZD\� VR ZHَOO H[SODLQ RQO\ WKH UVWࢺ RQH� 7KH V\QWD[ LV�

?IDQF\KHDG>VHOHFWRUV@^RXWSXW \RX ZDQW`

<RX FDQ XVH PXOWLSOH VHOHFWRUV RSWLRQDOO\ VHSDUDWHG E\ D FRPPD� 7KH VHOHFWRUV DUH WKH
IROORZLQJ�

( HYHQ SDJH
2 RGG SDJH
/ OHIW VLGH
& FHQWHUHG
5 ULJKW VLGH

���



3DJH VW\OHV

VR &(�52 ZLOO UHIHU WR WKH FHQWHU RI WKH HYHQ SDJHV DQG WR WKH ULJKW VLGH RI WKH RGG SDJHV�

ٗ ?IDQF\KI LV D PHUJH RI ?IDQF\KHDG DQG ?IDQF\IRRW� KHQFH WKH QDPH� 7KHUH DUH WZR
DGGLWLRQDO VHOHFWRUV + DQG ) WR VSHFLI\ WKH KHDGHU RU WKH IRRWHU� UHVSHFWLYHO\� ,I \RX RPLW
WKH + DQG WKH )� LW ZLOO VHW WKH HOGVࢺ IRU ERWK�

7KHVH FRPPDQGV ZLOO RQO\ ZRUN IRU IDQF\ DQG IDQF\SODLQ� 7R FXVWRPL]H /D7H; GHIDXOW
VW\OH \RX QHHG WKH ?IDQF\SODLQVW\OH FRPPDQG� 6HH EHORZ IRU H[DPSOHV�
)RU D FOHDQ FXVWRPL]DWLRQ� ZH UHFRPPHQG \RX VWDUW IURP VFUDWFK� 7R GR VR \RX VKRXOG HUDVH
WKH FXUUHQW SDJHVW\OH� 3URYLGLQJ HPSW\ YDOXHV ZLOO PDNH WKH HOGࢺ EODQN� 6R

?IDQF\KI^`

ZLOO MXVW GHOHWH WKH FXUUHQW KHDGLQJ�IRRWHU FRQࢺJXUDWLRQ� VR \RX FDQ PDNH \RXU RZQ�

3ODLQ SDJHV

7KHUH DUH WZR ZD\V WR FKDQJH WKH VW\OH RI SODLQ SDJHV OLNH FKDSWHUV DQG WLWOHSDJH�

)LUVW \RX FDQ XVH WKH IDQF\SODLQ VW\OH� ,I \RX GR VR� \RX FDQ XVH WKH FRPPDQG ?IDQF\�
SODLQ^���`^���` LQVLGH IDQF\KGU FRPPDQGV OLNH ?OKHDG^���`� HWF�

:KHQ /D7H; ZDQWV WR FUHDWH D SDJH ZLWK DQ HPSW\ VW\OH� LW ZLOO LQVHUW WKH UVWࢺ DUJXPHQW
RI ?IDQF\SODLQ� LQ DOO WKH RWKHU FDVHV LW ZLOO XVH WKH VHFRQG DUJXPHQW� )RU LQVWDQFH�

?SDJHVW\OH^IDQF\SODLQ`
?IDQF\KI^`
?OKHDG^ ?IDQF\SODLQ^`^$XWKRU 1DPH` `
?UKHDG^ ?IDQF\SODLQ^`^?WRGD\` `
?UIRRW^ ?IDQF\SODLQ^`^?WKHSDJH` `

,W KDV WKH VDPH EHKDYLRU RI WKH SUHYLRXV FRGH� EXW \RX ZLOO JHW HPSW\ KHDGHU DQG IRRWHU LQ
WKH WLWOH DQG DW WKH EHJLQQLQJ RI FKDSWHUV�

$OWHUQDWLYHO\ \RX FRXOG UHGHࢺQH WKH SODLQ VW\OH� IRU H[DPSOH WR KDYH D UHDOO\ SODLQ SDJH ZKHQ
\RX ZDQW� 7KH FRPPDQG WR XVH LV ?IDQF\SDJHVW\OH^SODLQ`^���` DQG WKH DUJXPHQW FDQ
FRQWDLQ DOO WKH FRPPDQGV H[SODLQHG EHIRUH� $Q H[DPSOH LV WKH IROORZLQJ�

?SDJHVW\OH^IDQF\`

?IDQF\SDJHVW\OH^SODLQ`^ �
?IDQF\KI^` � UHPRYH HYHU\WKLQJ
?UHQHZFRPPDQG^?KHDGUXOHZLGWK`^�SW` � UHPRYH OLQHV DV ZHOO
?UHQHZFRPPDQG^?IRRWUXOHZLGWK`^�SW`

`

,Q WKDW FDVH \RX FDQ XVH DQ\ VW\OH EXW IDQF\SODLQ EHFDXVH LW ZRXOG RYHUULGH \RXU UHGHࢺQL�
WLRQ�

([DPSOHV

)RU WZR�VLGHG� LWَV FRPPRQ WR PLUURU WKH VW\OH RI RSSRVLWH SDJHV� \RX WHQG WR WKLQN LQ WHUPV
RI LQQHU DQG RXWHU � 6R� WKH VDPH H[DPSOH DV DERYH IRU WZR�VLGHG LV�

���



3DJH /D\RXW

?OKHDG>$XWKRU 1DPH@^`
?UKHDG>@^$XWKRU 1DPH`
?OKHDG>@^?WRGD\`
?UKHDG>?WRGD\@^`
?OIRRW>?WKHSDJH@^`
?UIRRW>@^?WKHSDJH`

7KLV LV HࢹHFWLYHO\ VD\LQJ DXWKRU QDPH LV WRS RXWHU� WRGD\َV GDWH LV WRS LQQHU� DQG FXUUHQW
SDJH QXPEHU LV ERWWRP RXWHU� 8VLQJ ?IDQF\KI FDQ PDNH LW VKRUWHU�

?IDQF\KI>+/(�+52@^$XWKRU
V 1DPH`
?IDQF\KI>+5(�+/2@^?WRGD\`
?IDQF\KI>)/(�)52@^?WKHSDJH`

+HUH LV WKH FRPSOHWH FRGH RI D SRVVLEOH VW\OH \RX FRXOG XVH IRU D WZR�VLGHG GRFXPHQW�

?XVHSDFNDJH^IDQF\KGU`
?VHWOHQJWK^?KHDGKHLJKW`^��SW`

?SDJHVW\OH^IDQF\`
?UHQHZFRPPDQG^?FKDSWHUPDUN`>�@^ ?PDUNERWK^��`^` `
?UHQHZFRPPDQG^?VHFWLRQPDUN`>�@^ ?PDUNULJKW^��` `

?IDQF\KI^`
?IDQF\KHDG>/(�52@^?WKHSDJH`
?IDQF\KHDG>5(@^?WH[WLW^ ?QRXSSHUFDVH^?OHIWPDUN`` `
?IDQF\KHDG>/2@^?WH[WLW^ ?QRXSSHUFDVH^?ULJKWPDUN`` `

?IDQF\SDJHVW\OH^SODLQ`^ �
?IDQF\KI^` � UHPRYH HYHU\WKLQJ
?UHQHZFRPPDQG^?KHDGUXOHZLGWK`^�SW` � UHPRYH OLQHV DV ZHOO
?UHQHZFRPPDQG^?IRRWUXOHZLGWK`^�SW`

`

8VLQJ ?IDQF\SDJHVW\OH RQH FDQ DGGLWLRQDOO\ GHࢺQH PXOWLSOH VW\OHV IRU RQHَV GRFXPHQW WKDW
DUH HDV\ WR VZLWFK EHWZHHQ� +HUHَV D VRPHZKDW FRPSOLFDWHG H[DPSOH IRU D WZR�VLGHG ERRN
VW\OH�

?IDQF\SDJHVW\OH^IDQF\ERRN`^�
?IDQF\KI^`�
� 1RWH WKH �� KHUH� ,W
V UHTXLUHG EHFDXVH ?IDQF\SDJHVW\OH LV PDNLQJ D PDFUR

�?SV#IDQF\ERRN��
� ,I ZH MXVW ZURWH ��� 7H; ZRXOG WKLQN WKDW LW
V WKH DUJXPHQW WR

?SV#IDQF\ERRN� EXW
� ?SV#IDQF\ERRN GRHVQ
W WDNH DQ\ DUJXPHQWV� VR 7H; ZRXOG FRPSODLQ ZLWK DQ

HUURU PHVVDJH�
� <RX DUH QRW H[SHFWHG WR XQGHUVWDQG WKLV�
?UHQHZFRPPDQG^?VHFWLRQPDUN`>�@^ ?PDUNULJKW^?WKHVHFWLRQ? ���` `�
?UHQHZFRPPDQG^?FKDSWHUPDUN`>�@^ ?PDUNERWK^?FKDSWHUQDPH? ?WKHFKDSWHU� ���`^`

`�
� ,QFUHDVH WKH OHQJWK RI WKH KHDGHU VXFK WKDW WKH IROLRV
� �W\SRJUDSK\ MDUJRQ IRU SDJH QXPEHUV� PRYH LQWR WKH PDUJLQ
?IDQF\KIRIIVHW>/(@^�PP`� VOLJKWO\ OHVV WKDQ ����LQ
?IDQF\KIRIIVHW>52@^�PP`�
� 3XW VRPH VSDFH DQG D YHUWLFDO EDU EHWZHHQ WKH IROLR DQG WKH UHVW RI WKH

KHDGHU
?IDQF\KHDG>/(@^?WKHSDJH?KVNLS�PP?YUXOH?KVNLS�PP?OHIWPDUN`�
?IDQF\KHDG>52@^?ULJKWPDUN?KVNLS�PP?YUXOH?KVNLS�PP?WKHSDJH`�

`

���



3DJH EDFNJURXQG

������� 3DJH Q RI P

6RPH SHRSOH OLNH WR SXW WKH FXUUHQW SDJH QXPEHU LQ FRQWH[W ZLWK WKH ZKROH GRFXPHQW�
/D7H; RQO\ SURYLGHV DFFHVV WR WKH FXUUHQW SDJH QXPEHU� +RZHYHU� \RX FDQ XVH WKH ODVWSDJH
SDFNDJH WR QGࢺ WKH WRWDO QXPEHU RI SDJHV� OLNH WKLV�

?XVHSDFNDJH^ODVWSDJH`
���
?FIRRW^?WKHSDJH? RI ?SDJHUHI^/DVW3DJH` `

1RWH WKH FDSLWDO OHWWHUV � $OVR� DGG D EDFNVODVK DIWHU ?WKHSDJH WR HQVXUH DGHTXDWH VSDFH
EHWZHHQ WKH SDJH QXPEHU DQG َRIَ� $QG UHFDOO� ZKHQ XVLQJ UHIHUHQFHV� WKDW \RX KDYH WR UXQ
/D7H; DQ H[WUD WLPH WR UHVROYH WKH FURVV�UHIHUHQFHV�

������� $OWHUQDWLYH SDFNDJHV

2WKHU SDFNDJHV IRU SDJH VW\OHV DUH VFUSDJH�� YHU\ VLPLODU WR IDQF\KGU� DQG WLWOHSV� ZKLFK
WDNHV D RQH�VWDJH DSSURDFK� ZLWKRXW KDYLQJ WR XVH ?OHIWPDUN RU ?ULJKWPDUN�

����� 3DJH EDFNJURXQG

7KH HVR�SLF SDFNDJH ZLOO OHW \RX SULQW FRQWHQW LQ WKH EDFNJURXQG RI HYHU\ SDJH RU LQGLYLGXDO
SDJHV�

?XVHSDFNDJH^WLN]` � IRU ?JUDGLHQWER[ EHORZ�
?XVHSDFNDJH^HVR�SLF`

?QHZFRPPDQG^?JUDGLHQWER[`>�@^�
?EHJLQ^WLN]SLFWXUH`

?QRGH>OHIW FRORU ���ULJKW FRORU ��@ ^��`�
?HQG^WLN]SLFWXUH`�

`

?$GG7R6KLSRXW3LFWXUH^�
?$W3DJH/RZHU/HIW^�

?URWDWHER[^��`^
?JUDGLHQWER[^EOXH���`^ZKLWH`^�
?EHJLQ^PLQLSDJH`^?SDSHUKHLJKW`�

?KVSDFH^ ?VWUHWFK^�` `?WH[WFRS\ULJKWa����
?PDNHDWOHWWHU?#DXWKRU?PDNHDWRWKHU�?KVSDFH^ ?VWUHWFK^�` `

?HQG^PLQLSDJH`�
`

`�
`�

`

7KH VWDUUHG�YHUVLRQ RI WKH ?$GG7R6KLSRXW3LFWXUH FRPPDQG DSSOLHV WR WKH FXUUHQW SDJH
RQO\�

���



3DJH /D\RXW

����� 0XOWL�FROXPQ SDJHV

������� 8VLQJ WKH WZRFROXPQ RSWLRQDO FODVV DUJXPHQW

8VLQJ D VWDQGDUG /DWH[ GRFXPHQW FODVV� OLNH DUWLFOH� \RX FDQ VLPSO\ SDVV WKH RSWLRQDO DU�
JXPHQW WZRFROXPQ WR WKH GRFXPHQW FODVV� ?GRFXPHQWFODVV>WZRFROXPQ@^DUWLFOH` ZKLFK
ZLOO JLYH WKH GHVLUHG HࢹHFW�

:KLOH WKLV DSSURDFK LV XVHIXO� LW KDV OLPLWDWLRQV�

ٗ &DQ VXSSRUW XS WR WHQ FROXPQV�
ٗ ,PSOHPHQWV DPXOWLFROV HQYLURQPHQW� WKHUHIRUH� LW LV SRVVLEOH WR PL[ WKH QXPEHU RI FROXPQV
ZLWKLQ D GRFXPHQW�

ٗ $GGLWLRQDOO\� WKH HQYLURQPHQW FDQ EH QHVWHG LQVLGH RWKHU HQYLURQPHQWV� VXFK DV ILJXUH�
ٗ PXOWLFRO RXWSXWV EDODQFHG FROXPQV� ZKHUHE\ WKH FROXPQV RQ WKH QDOࢺ SDJH ZLOO EH RI
URXJKO\ HTXDO OHQJWK�

ٗ 9HUWLFDO UXOHV EHWZHHQ FROXPQV FDQ EH FXVWRPLVHG�
ٗ &ROXPQ HQYLURQPHQWV FDQ EH HDVLO\ FXVWRPLVHG ORFDOO\ RU JOREDOO\�

������� 8VLQJ PXOWLFRO SDFNDJH

7KH PXOWLFRO SDFNDJH RYHUFRPHV VRPH RI WKH VKRUWFRPLQJV RI WZRFROXPQ DQG SURYLGHV WKH
PXOWLFRO HQYLURQPHQW� 7R FUHDWH D W\SLFDO WZR�FROXPQ OD\RXW�

?EHJLQ^PXOWLFROV`^�`
ORWV RI WH[W

?HQG^PXOWLFROV`

)ORDWV DUH QRW IXOO\ VXSSRUWHG E\ WKLV HQYLURQPHQW� ,W FDQ RQO\ FRSH LI \RX XVH WKH VWDUUHG
IRUPV RI WKH RDWࢻ FRPPDQGV �H�J�� ?EHJLQ^ILJXUH` � ZKLFK PDNHV WKH RDWࢻ VSDQ DOO
FROXPQV� 7KLV LV QRW KXJHO\ SUREOHPDWLF� VLQFH RDWVࢻ RI WKH VDPH ZLGWK DV D FROXPQ PD\
EH WRR VPDOO� DQG \RX ZRXOG SUREDEO\ ZDQW WR VSDQ WKHP DQ\ZD\� 6HH WKLV VHFWLRQ�� IRU D
PRUH GHWDLOHG GLVFXVVLRQ�

7KH PXOWLFRO SDFNDJH KDV WZR LPSRUWDQW SDUDPHWHUV ZKLFK FDQ EH VHW�� XVLQJ ?VHWOHQJWK�

ٗ ?FROXPQVHSUXOH� VHWV WKH ZLGWK RI WKH YHUWLFDO UXOH EHWZHHQ FROXPQV DQG GHIDXOWV WR �SW
ٗ ?FROXPQVHS� VHWV WKH KRUL]RQWDO VSDFH EHWZHHQ FROXPQV DQG WKH GHIDXOWV WR ��SW� ZKLFK
LV TXLWH QDUURZ

7R IRUFH D EUHDN LQ D FROXPQ� WKH FRPPDQG ?FROXPQEUHDN LV XVHG�

������ 0DQXDO SDJH IRUPDWWLQJ

7KHUH PD\ EH LQVWDQFHV� HVSHFLDOO\ LQ YHU\ ORQJ GRFXPHQWV� VXFK DV ERRNV� WKDW /D7H;
ZLOO QRW JHW DOO SDJH EUHDNV ORRNLQJ DV JRRG DV LW FRXOG� ,W PD\� WKHUHIRUH� EH QHFHVVDU\

�� &KDSWHU ���� RQ SDJH ���
�� &KDSWHU ���� RQ SDJH ���

���



:LGRZV DQG RUSKDQV

WR PDQXDOO\ WZHDN WKH SDJH IRUPDWWLQJ� 2I FRXUVH� \RX VKRXOG RQO\ GR WKLV DW WKH YHU\
QDOࢺ VWDJH RI SURGXFLQJ \RXU GRFXPHQW� RQFH DOO WKH FRQWHQW LV FRPSOHWH� /D7H; RࢹHUV WKH
IROORZLQJ�

?QHZSDJH (QGV WKH FXUUHQW SDJH DQG VWDUWV D QHZ RQH�
?SDJHEUHDN>QXPEHU@ %UHDNV WKH FXUUHQW SDJH DW WKH SRLQW RI WKH FRPPDQG�

7KH RSWLRQDO QXPEHU DUJXPHQW VHWV WKH SULRULW\ LQ D
VFDOH IURP � WR ��

?QRSDJHEUHDN>QXPEHU@ 6WRSV WKH SDJH EHLQJ EURNHQ DW WKH SRLQW RI WKH FRP�
PDQG� 7KH RSWLRQDO QXPEHU DUJXPHQW VHWV WKH SULRULW\
LQ D VFDOH IURP � WR ��

?FOHDUSDJH (QGV WKH FXUUHQW SDJH DQG FDXVHV DQ\ RDWVࢻ HQFRXQ�
WHUHG LQ WKH LQSXW� EXW \HW WR DSSHDU� WR EH SULQWHG�

������ :LGRZV DQG RUSKDQV

Z�:LGRZV DQG RUSKDQV�� ,Q SURIHVVLRQDO ERRNV� LWَV QRW GHVLUDEOH WR KDYH VLQJOH OLQHV DW WKH
EHJLQQLQJ RU HQG RI D SDJH� ,Q W\SHVHWWLQJ VXFK VLWXDWLRQV DUH FDOOHG َZLGRZVَ DQG َRUSKDQVَ�
1RUPDOO\ LW LV SRVVLEOH WKDW ZLGRZV DQG RUSKDQV DSSHDU LQ /D7H; GRFXPHQWV� <RX FDQ WU\
WR GHDO ZLWK WKHP XVLQJ PDQXDO SDJH IRUPDWWLQJ� EXW WKHUHَV DOVR DQ DXWRPDWLF VROXWLRQ�

/D7H; KDV D SDUDPHWHU IRU َSHQDOW\َ IRU ZLGRZV DQG RUSKDQV �َFOXE OLQHVَ LQ /D7H; WHU�
PLQRORJ\�� :LWK WKH JUHDWHU SHQDOW\ /D7H; ZLOO WU\ PRUH WR DYRLG ZLGRZV DQG RUSKDQV�
<RX FDQ WU\ WR LQFUHDVH WKHVH SHQDOWLHV E\ SXWWLQJ IROORZLQJ FRPPDQGV LQ \RXU GRFXPHQW
SUHDPEOH�

?ZLGRZSHQDOW\ ���
?FOXESHQDOW\ ���

,I WKLV GRHV QRW KHOS� \RX FDQ WU\ LQFUHDVLQJ WKHVH YDOXHV HYHQ PRUH� WR D PD[LPXP RI ������
+RZHYHU� LW LV QRW UHFRPPHQGHG WR VHW WKLV YDOXH WRR KLJK� DV VHWWLQJ LW WR ����� IRUELGV
/D7H; IURP GRLQJ WKLV DOWRJHWKHU� ZKLFK PLJKW UHVXOW LQ VWUDQJH EHKDYLRU�

,W DOVR KHOSV WR KDYH UXEEHU EDQG YDOXHV IRU WKH VSDFH EHWZHHQ SDUDJUDSKV�

?VHWOHQJWK^?SDUVNLS`^�H[ SOXV �H[ PLQXV �H[`

$OWHUQDWLYHO\� \RX FDQ XVH WKH QHHGVSDFH SDFNDJH WR UHVHUYH VRPH OLQHV DQG WKXV WR SUHYHQW
SDJH EUHDNLQJ IRU WKRVH OLQHV�

?QHHGVSDFH^�?EDVHOLQHVNLS`
6RPH
WH[W
RQ
�
OLQHV�

�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�:LGRZV���DQG���RUSKDQV

���

http://en.wikipedia.org/wiki/Widows%20and%20orphans


3DJH /D\RXW

������ 7URXEOHVKRRWLQJ

$ YHU\ XVHIXO WURXEOHVKRRWLQJ DQG GHVLJQLQJ WHFKQLTXH LV WR WXUQ RQ WKH VKRZIUDPH RSWLRQ
LQ WKH JHRPHWU\ SDFNDJH �ZKLFK KDV WKH VDPH HࢹHFW DV WKH VKRZIUDPH SDFNDJH GHVFULEHG
DERYH� ,W GUDZV ERXQGLQJ ER[HV DURXQG WKH PDMRU SDJH HOHPHQWV� ZKLFK PDNHV ZKHUH WKH
YDULRXV UHJLRQV RI WKH SDJH DUH� ZKLFK LV RIWHQ XQFOHDU EHFDXVH RI ZKLWH ZKLWHVSDFH�

?XVHSDFNDJH>VKRZIUDPH@^JHRPHWU\`

������ 1RWHV DQG 5HIHUHQFHV

7KLV SDJH XVHV PDWHULDO IURP $QG\ 5REHUWVَ *HWWLQJ WR JULSV ZLWK /D7H; ZLWK SHUPLVVLRQ
IURP WKH DXWKRU�

���



��� ,PSRUWLQJ *UDSKLFV

7KHUH DUH WZR SRVVLELOLWLHV WR LQFOXGH JUDSKLFV LQ \RXU GRFXPHQW� (LWKHU FUHDWH WKHP ZLWK
VRPH VSHFLDO FRGH� D WRSLF ZKLFK ZLOO EH GLVFXVVHG LQ WKH &UHDWLQJ *UDSKLFV SDUW� �VHH
,QWURGXFLQJ 3URFHGXUDO *UDSKLFV�� RU LPSRUW SURGXFWLRQV IURP WKLUG SDUW\ WRROV�� ZKLFK LV
ZKDW ZH ZLOO EH GLVFXVVLQJ KHUH�

6WULFWO\ VSHDNLQJ� /D7H; FDQQRW PDQDJH SLFWXUHV GLUHFWO\� LQ RUGHU WR LQWURGXFH JUDSKLFV
ZLWKLQ GRFXPHQWV� /D7H; MXVW FUHDWHV D ER[ ZLWK WKH VDPH VL]H DV WKH LPDJH \RX ZDQW WR
LQFOXGH DQG HPEHGV WKH SLFWXUH� ZLWKRXW DQ\ RWKHU SURFHVVLQJ� 7KLV PHDQV \RX ZLOO KDYH WR
WDNH FDUH WKDW WKH LPDJHV \RX ZDQW WR LQFOXGH DUH LQ WKH ULJKW IRUPDW WR EH LQFOXGHG� 7KLV
LV QRW VXFK D KDUG WDVN EHFDXVH /D7H; VXSSRUWV WKH PRVW FRPPRQ SLFWXUH IRUPDWV DURXQG�

����� 5DVWHU JUDSKLFV YV� YHFWRU JUDSKLFV

5DVWHU JUDSKLFV ZLOO KLJKO\ FRQWUDVW ZLWK WKH TXDOLW\ RI WKH GRFXPHQW LI WKH\ DUH QRW LQ D
KLJK UHVROXWLRQ� ZKLFK LV WKH FDVH ZLWK PRVW JUDSKLFV� 7KH UHVXOW PD\ EH HYHQ ZRUVH RQFH
SULQWHG�

0RVW GUDZLQJ WRROV �H�J� IRU GLDJUDPV� FDQ H[SRUW LQ YHFWRU IRUPDW� 6R \RX VKRXOG DOZD\V
SUHIHU 3') RU (36 WR 31* RU -3*�

����� 7KH JUDSKLF[ SDFNDJH

$V VWDWHG EHIRUH� /D7H; FDQَW PDQDJH SLFWXUHV GLUHFWO\� VR ZH ZLOO QHHG VRPH H[WUD KHOS�
ZH KDYH WR ORDG WKH JUDSKLF[ SDFNDJHKWWS���FWDQ�RUJ�SNJ�JUDSKLF[� LQ WKH SUHDPEOH
RI RXU GRFXPHQW�

?XVHSDFNDJH^JUDSKLF[`

7KLV SDFNDJH DFFHSWV DV DQ DUJXPHQW WKH H[WHUQDO GULYHU WR EH XVHG WR PDQDJH SLFWXUHV�
KRZHYHU� WKH ODWHVW YHUVLRQ RI WKLV SDFNDJH WDNHV FDUH RI HYHU\WKLQJ E\ LWVHOI� FKDQJLQJ WKH
GULYHU DFFRUGLQJ WR WKH FRPSLOHU \RX DUH XVLQJ� VR \RX GRQَW KDYH WR ZRUU\ DERXW WKLV� 6WLOO�
MXVW LQ FDVH \RX ZDQW WR XQGHUVWDQG EHWWHU KRZ LW ZRUNV� KHUH DUH WKH SRVVLEOH RSWLRQV \RX
FDQ SDVV WR WKH SDFNDJH�

ٗ GYLSV �GHIDXOW LI FRPSLOLQJ ZLWK ODWH[ �� LI \RX DUH FRPSLOLQJ ZLWK ODWH[ WR JHW D '9,
DQG \RX ZDQW WR VHH \RXU GRFXPHQW ZLWK D '9, RU 36 YLHZHU�

� &KDSWHU �� RQ SDJH ���
� &KDSWHU ����� RQ SDJH ���

���

http://ctan.org/pkg/graphicx/


,PSRUWLQJ *UDSKLFV

ٗ GYLSGIP� LI \RX DUH FRPSLOLQJ ZLWK ODWH[ WR JHW D '9, WKDW \RX ZDQW WR FRQYHUW WR 3')
XVLQJ GYLSGIP � WR VHH \RXU GRFXPHQW ZLWK DQ\ 3') YLHZHU�

ٗ SGIWH[ �GHIDXOW LI FRPSLOLQJ ZLWK SGIODWH[ �� LI \RX DUH FRPSLOLQJ ZLWK SGIWH[ WR JHW D
3') WKDW \RX ZLOO VHH ZLWK DQ\ 3') YLHZHU�

%XW� DJDLQ� \RX GRQَW QHHG WR SDVV DQ\ RSWLRQ WR WKH SDFNDJH EHFDXVH WKH GHIDXOW VHWWLQJV
DUH QHࢺ LQ PRVW RI WKH FDVHV�

,Q PDQ\ UHVSHFWV� LPSRUWLQJ \RXU LPDJHV LQWR \RXU GRFXPHQW XVLQJ /D7H; LV IDLUO\ VLPSOH���
RQFH \RX KDYH \RXU LPDJHV LQ WKH ULJKW IRUPDW WKDW LV� 7KHUHIRUH� , IHDU IRU PDQ\ SHRSOH WKH
ELJJHVW HࢹRUW ZLOO EH WKH SURFHVV RI FRQYHUWLQJ WKHLU JUDSKLFV �OHVࢺ 1RZ ZH ZLOO VHH ZKLFK
IRUPDWV ZH FDQ LQFOXGH DQG WKHQ ZH ZLOO VHH KRZ WR GR LW�

����� 'RFXPHQW 2SWLRQV

7KH JUDSKLFV DQG JUDSKLF[ SDFNDJHV UHFRJQL]H WKH GUDIW DQG ILQDO RSWLRQV JLYHQ LQ WKH
?GRFXPHQWFODVV>���@^���` FRPPDQG DW WKH VWDUW RI WKH �OHࢺ �6HH 'RFXPHQW &ODVVHV���
8VLQJ GUDIW DV WKH RSWLRQ ZLOO VXSSUHVV WKH LQFOXVLRQ RI WKH LPDJH LQ WKH RXWSXW OHࢺ DQG
ZLOO UHSODFH WKH FRQWHQWV ZLWK WKH QDPH RI WKH LPDJH OHࢺ WKDW ZRXOG KDYH EHHQ VHHQ� 8VLQJ
ILQDO ZLOO UHVXOW LQ WKH LPDJH EHLQJ SODFHG LQ WKH RXWSXW �OHࢺ 7KH GHIDXOW LV ILQDO�

����� 6XSSRUWHG LPDJH IRUPDWV

$V H[SODLQHG EHIRUH� WKH LPDJH IRUPDWV \RX FDQ XVH GHSHQG RQ WKH GULYHU WKDW JUDSKLF[
LV XVLQJ EXW� VLQFH WKH GULYHU LV DXWRPDWLFDOO\ FKRVHQ DFFRUGLQJ WR WKH FRPSLOHU� WKHQ WKH
DOORZHG LPDJH IRUPDWV ZLOO GHSHQG RQ WKH FRPSLOHU \RX DUH XVLQJ�

! :DUQLQJ
8VLQJ SGIODWH[ ZLOO EH XVXDOO\ PXFK PRUH VLPSOH IRU JUDSKLFV LQFOXVLRQ DV LW VXSSRUWV
ZLGHVSUHDG IRUPDWV VXFK DV 3')� 31* DQG -3*� 5HDG WKLV FKDSWHU FDUHIXOO\ LI \RX
DUH XVLQJ WKH '9, FRPSLOHU �ODWH[ �� RWKHUZLVH \RX PLJKW HQFRXQWHU D ORW RI HUURUV DW
FRPSLOH WLPH�

&RQVLGHU WKH IROORZLQJ VLWXDWLRQ� \RX KDYH DGGHG VRPH SLFWXUHV WR \RXU GRFXPHQW LQ -3*
DQG \RX KDYH VXFFHVVIXOO\ FRPSLOHG LW LQ 3')� 1RZ \RX ZDQW WR FRPSLOH LW LQ '9,� \RX UXQ
ODWH[ DQG \RX JHW D ORW RI HUURUV��� EHFDXVH \RX IRUJRW WR SURYLGH WKH (36 YHUVLRQV RI WKH
SLFWXUHV \RX ZDQW WR LQVHUW�

$W WKH EHJLQQLQJ RI WKLV ERRN� ZH KDG VWDWHG WKDW WKH VDPH /D7H; VRXUFH FDQ EH FRPSLOHG
LQ ERWK '9, DQG 3') ZLWKRXW DQ\ FKDQJH� 7KLV LV WUXH� DV ORQJ DV \RX GRQَW XVH SDUWLFXODU
SDFNDJHV� DQG JUDSKLF[ LV RQH RI WKRVH� ,Q DQ\ FDVH� \RX FDQ VWLOO XVH ERWK FRPSLOHUV ZLWK
GRFXPHQWV ZLWK SLFWXUHV DV ZHOO� DV ORQJ DV \RX DOZD\V UHPHPEHU WR SURYLGH WKH SLFWXUHV
LQ WZR IRUPDWV �(36 DQG RQH RI -3*� 31* RU 3')��

� &KDSWHU ����� RQ SDJH ��

���



,QFOXGLQJ JUDSKLFV

������� &RPSLOLQJ ZLWK ODWH[

7KH RQO\ IRUPDW \RX FDQ LQFOXGH ZKLOH FRPSLOLQJ ZLWK ODWH[ LV (QFDSVXODWHG 3RVW6FULSW�
�(36 ��
7KH (36 IRUPDW ZDV GHࢺQHG E\ $GREH 6\VWHPV IRU PDNLQJ LW HDV\ IRU DSSOLFDWLRQV WR
LPSRUW SRVWVFULSW�EDVHG JUDSKLFV LQWR GRFXPHQWV� %HFDXVH DQ (36 OHࢺ GHFODUHV WKH VL]H RI
WKH LPDJH� LW PDNHV LW HDV\ IRU V\VWHPV OLNH /D7H; WR DUUDQJH WKH WH[W DQG WKH JUDSKLFV LQ
WKH EHVW ZD\� (36 LV D YHFWRU IRUPDW�ًWKLV PHDQV WKDW LW FDQ KDYH YHU\ KLJK TXDOLW\ LI LW LV
FUHDWHG SURSHUO\� ZLWK SURJUDPV WKDW DUH DEOH WR PDQDJH YHFWRU JUDSKLFV� ,W LV DOVR SRVVLEOH
WR VWRUH ELW�PDS SLFWXUHV ZLWKLQ (36� EXW WKH\ ZLOO QHHG D ORW RI GLVN VSDFH�

������� &RPSLOLQJ ZLWK SGDWH[

,I \RX DUH FRPSLOLQJ ZLWK SGIODWH[ WR SURGXFH D 3')� \RX KDYH D ZLGHU FKRLFH� <RX FDQ
LQVHUW�

ٗ -3* � ZLGHO\ XVHG RQ ,QWHUQHW� GLJLWDO FDPHUDV� HWF� 7KH\ DUH WKH EHVW FKRLFH LI \RX ZDQW
WR LQVHUW SKRWRV�

ٗ 31* � D YHU\ FRPPRQ IRUPDW �HYHQ LI QRW DV PXFK DV -3*�� LWَV D ORVVOHVV� IRUPDW DQG
LWَV WKH EHVW FKRLFH IRU GLDJUDPV �LI \RX ZHUH QRW DEOH WR JHQHUDWH D YHFWRU� YHUVLRQ� DQG
VFUHHQVKRWV�

ٗ 3') � LW LV ZLGHO\ XVHG IRU GRFXPHQWV EXW FDQ EH XVHG WR VWRUH LPDJHV DV ZHOO� ,W
VXSSRUWV ERWK YHFWRU DQG ELW�PDS� LPDJHV� EXW LWَV QRW UHFRPPHQGHG IRU WKH ODWWHU� DV
-3* RU 31* ZLOO SURYLGH WKH VDPH UHVXOW XVLQJ OHVV GLVN VSDFH�

ٗ (36 FDQ EH XVHG ZLWK WKH KHOS RI WKH HSVWRSGI SDFNDJH� 'HSHQGLQJ RQ \RXU LQVWDOODWLRQ�
ٗ \RX PD\ MXVW QHHG WR KDYH LW LQVWDOOHG� WKHUH LV QR QHHG WR ORDG LW LQ \RXU GRFXPHQW�
ٗ LI LW GRHV QRW ZRUN� \RX QHHG WR ORDG LW MXVW DIWHU WKH JUDSKLF[ SDFNDJH� $GGLWLRQDOO\�
VLQFH HSVWRSGI ZLOO QHHG WR FRQYHUW WKH (36 OHࢺ LQWR D 3') OHࢺ DQG VWRUH LW� \RX QHHG
WR JLYH ْZULWLQJ SHUPLVVLRQVْ WR \RXU FRPSLOHU� 7KLV LV GRQH E\ DGGLQJ DQ RSWLRQ WR WKH
FRPSLOLQJ FRPPDQG� H�J� SGIODWH[ �VKHOO�HVFDSH ILOH�WH[ �LI \RX XVH D /D7H;
HGLWRU� WKH\ XVXDOO\ DOORZ WR PRGLI\ WKH FRPPDQG LQ WKH FRQࢺJXUDWLRQ RSWLRQV�� &KHFN
WKH HSVWRSGI GRFXPHQWDWLRQ IRU RWKHU FRPSLOHUV�

����� ,QFOXGLQJ JUDSKLFV

1RZ WKDW ZH KDYH VHHQ ZKLFK IRUPDWV ZH FDQ LQFOXGH DQG KRZ ZH FRXOG PDQDJH WKRVH
IRUPDWV� LWَV WLPH WR OHDUQ KRZ WR LQFOXGH WKHP LQ RXU GRFXPHQW� $IWHU \RX KDYH ORDGHG
WKH JUDSKLF[ SDFNDJH LQ \RXU SUHDPEOH� \RX FDQ LQFOXGH LPDJHV ZLWK ?LQFOXGHJUDSKLFV�
ZKRVH V\QWD[ LV WKH IROORZLQJ�

� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�(QFDSVXODWHG���3RVW6FULSW
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�9HFWRU���JUDSKLFV
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�ORVVOHVV
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�9HFWRU���JUDSKLFV
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�5DVWHU���JUDSKLFV

���
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,PSRUWLQJ *UDSKLFV

?LQFOXGHJUDSKLFV>DWWU� YDO�� DWWU� YDO�� ���� DWWUQ YDOQ@^LPDJHQDPH`

$V XVXDO� DUJXPHQWV LQ VTXDUH EUDFNHWV DUH RSWLRQDO� ZKHUHDV DUJXPHQWV LQ FXUO\ EUDFHV DUH
FRPSXOVRU\�
7KH DUJXPHQW LQ WKH FXUO\ EUDFHV LV WKH QDPH RI WKH LPDJH� :ULWH LW ZLWKRXW WKH H[WHQVLRQ�
7KLV ZD\ WKH /D7H; FRPSLOHU ZLOO ORRN IRU DQ\ VXSSRUWHG LPDJH IRUPDW LQ WKDW GLUHFWRU\
DQG ZLOO WDNH WKH EHVW RQH �(36 LI WKH RXWSXW LV '9,� -3(*� 31* RU 3') LI WKH RXWSXW
LV 3')�� ,PDJHV FDQ EH VDYHG LQ PXOWLSOH IRUPDWV IRU GLࢹHUHQW SXUSRVHV� )RU H[DPSOH� D
GLUHFWRU\ FDQ KDYH ْGLDJUDP�SGI ْ IRU KLJK�UHVROXWLRQ SULQWLQJ� ZKLOH ْGLDJUDP�SQJ ْ FDQ
EH XVHG IRU SUHYLHZLQJ RQ WKH PRQLWRU� <RX FDQ VSHFLI\ ZKLFK LPDJH OHࢺ LV WR EH XVHG E\
SGIODWH[ WKURXJK WKH SUHDPEOH FRPPDQG�

?'HFODUH*UDSKLFV([WHQVLRQV^�SGI��SQJ��MSJ`

ZKLFK VSHFLࢺHV WKH OHVࢺ WR LQFOXGH LQ WKH GRFXPHQW �LQ RUGHU RI SUHIHUHQFH�� LI OHVࢺ ZLWK WKH
VDPH EDVHQDPH H[LVW� EXW ZLWK GLࢹHUHQW H[WHQVLRQV�

7KH YDULHW\ RI SRVVLEOH DWWULEXWHV WKDW FDQ EH VHW LV IDLUO\ ODUJH� VR RQO\ WKH PRVW FRPPRQ
DUH FRYHUHG EHORZ�

ZLGWK [[ 6SHFLI\ WKH SUHIHUUHG ZLGWK
RI WKH LPSRUWHG LPDJH WR [[ �

1%� 2QO\ VSHFLI\LQJ HLWKHU
ZLGWK RU KHLJKW ZLOO VFDOH WKH
LPDJH ZKLOH PDLQWDLQLQJ WKH
DVSHFW UDWLR�

KHLJKW [[ 6SHFLI\ WKH SUHIHUUHG KHLJKW
RI WKH LPSRUWHG LPDJH WR [[ �

NHHSDVSHFWUDWLR 7KLV FDQ EH VHW WR HLWKHU WUXH RU IDOVH � :KHQ WUXH� LW ZLOO
VFDOH WKH LPDJH DFFRUGLQJ WR ERWK KHLJKW DQG ZLGWK� EXW ZLOO
QRW GLVWRUW WKH LPDJH� VR WKDW QHLWKHU ZLGWK QRU KHLJKW DUH
H[FHHGHG�

VFDOH [[ 6FDOHV WKH LPDJH E\ WKH GHVLUHG VFDOH IDFWRU� H�J� ��� WR UH�
GXFH E\ KDOI� RU � WR GRXEOH�

DQJOH [[ 7KLV RSWLRQ FDQ URWDWH WKH LPDJH E\ [[ GHJUHHV �FRXQWHU�
FORFNZLVH�

WULP O E U W 7KLV RSWLRQ ZLOO FURS WKH LPSRUWHG LPDJH E\ O IURP WKH OHIW� E
IURP WKH ERWWRP� U IURP WKH ULJKW� DQG W IURP WKH WRS� :KHUH
O� E� U DQG W DUH OHQJWKV�

FOLS )RU WKH WULP RSWLRQ WR ZRUN� \RX PXVW VHW FOLS WUXH�
SDJH [ ,I WKH LPDJH OHࢺ LV D SGI OHࢺ ZLWK PXOWLSOH SDJHV� WKLV SDUDP�

HWHU DOORZV \RX WR XVH D GLࢹHUHQW SDJH WKDQ WKH �UVWࢺ
UHVROXWLRQ [ 6SHFLI\ LPDJH UHVROXWLRQ LQ GSL

,Q RUGHU WR XVH PRUH WKDQ RQH RSWLRQ DW D WLPH� VLPSO\ VHSDUDWH HDFK ZLWK D FRPPD� 7KH
RUGHU \RX JLYH WKH RSWLRQV PDWWHUV� (�J \RX VKRXOG UVWࢺ URWDWH \RXU JUDSKLF �ZLWK DQJOH�
DQG WKHQ VSHFLI\ LWV ZLGWK�

,QFOXGHG JUDSKLFV ZLOO EH LQVHUWHG MXVW WKHUH � ZKHUH \RX SODFHG WKH FRGH� DQG WKH FRPSLOHU
ZLOO KDQGOH WKHP DV ْELJ ER[HVْ� $V ZH ZLOO VHH LQ WKH RDWVࢻ VHFWLRQ�� WKLV FDQ GLVUXSW WKH
OD\RXW� \RXَOO SUREDEO\ ZDQW WR SODFH JUDSKLFV LQVLGH RDWLQJࢻ REMHFWV�

� &KDSWHU �� RQ SDJH ���

���



,QFOXGLQJ JUDSKLFV

$OVR QRWH WKDW WKH WULP RSWLRQ GRHV QRW ZRUN ZLWK ;H/D7H[�

%H FDUHIXO XVLQJ DQ\ RSWLRQV� LI \RX DUH ZRUNLQJ ZLWK WKH FKHPQXP�SDFNDJH� 7KH ODEHOV
GHࢺQHG E\ ?FPSGUHI^�ODEHO QDPH!` PLJKW QRW EHKDYH DV H[SHFWHG� 6FDOLQJ WKH LPDJH IRU
LQVWDQFH PD\ EH GRQH E\ ?VFDOHER[ LQVWHDG�
7KH VWDU YHUVLRQ RI WKH FRPPDQG ZLOO ZRUN IRU �HSV OHVࢺ RQO\� )RU D PRUH SRUWDEOH VROXWLRQ�
WKH VWDQGDUG ZD\ VKRXOG WDNH SUHFHGHQFH� 7KH VWDU FRPPDQG ZLOO WDNH WKH FURS GLPHQVLRQ
DV H[WUD SDUDPHWHU�

?LQFOXGHJUDSKLFV>�������@>�������@^P\SLFWXUH`

������� ([DPSOHV

2.� LWَV WLPH WR VHH JUDSKLF[ LQ DFWLRQ� +HUH DUH VRPH H[DPSOHV� 6D\ \RX KDG D OHࢺ
َFKLFN�MSJَ \RX ZRXOG LQFOXGH LW OLNH�

?LQFOXGHJUDSKLFV^FKLFN`

7KLV VLPSO\ LPSRUWV WKH LPDJH� ZLWKRXW DQ\ RWKHU SURFHVVLQJ� +RZHYHU� LW LV YHU\ ODUJH �VR
ZH ZRQَW JLYH D H[DPSOH RI KRZ LW ZRXOG ORRN KHUH�� 6R� OHWَV VFDOH LW GRZQ�

?LQFOXGHJUDSKLFV>VFDOH ���@^FKLFN`

���



,PSRUWLQJ *UDSKLFV

)LJXUH ��

7KLV KDV QRZ VFDOHG LW E\ KDOI� ,I \RX ZLVK WR EH PRUH VSHFLࢺF DQG JLYH DFWXDO OHQJWKV RI
WKH LPDJH GLPHQVLRQV� WKLV LV KRZ WR JR DERXW LW�

?LQFOXGHJUDSKLFV>ZLGWK ���FP@^FKLFN`

2QH FDQ DOVR VSHFLI\ WKH VFDOH ZLWK UHVSHFW WR WKH ZLGWK RI D OLQH LQ WKH ORFDO HQYLURQPHQW
�?OLQHZLGWK�� WKH ZLGWK RI WKH WH[W RQ D SDJH �?WH[WZLGWK� RU WKH KHLJKW RI WKH WH[W RQ D
SDJH �?WH[WKHLJKW� �SLFWXUHV QRW VKRZQ��

���



,QFOXGLQJ JUDSKLFV

?LQFOXGHJUDSKLFV>ZLGWK ?OLQHZLGWK@^FKLFN`
?LQFOXGHJUDSKLFV>ZLGWK ?WH[WZLGWK@^FKLFN`
?LQFOXGHJUDSKLFV>KHLJKW ?WH[WKHLJKW@^FKLFN`

7R URWDWH �, DOVR VFDOHG WKH LPDJH GRZQ��

?LQFOXGHJUDSKLFV>VFDOH ���� DQJOH ���@^FKLFN`

$QG �\QDOOࢺ DQ H[DPSOH RI KRZ WR FURS DQ LPDJH VKRXOG \RX ZLVK WR IRFXV RQ RQH SDUWLFXODU
DUHD RI LQWHUHVW�

�WULP RSWLRQ
V SDUDPHWHU RUGHU� OHIW ERWWRP ULJKW WRS
?LQFOXGHJUDSKLFV>WULP  ��PP ��PP ��PP �PP� FOLS� ZLGWK �FP@^FKLFN`

1RWH� WKH SUHVHQFH RI FOLS� DV WKH WULP RSHUDWLRQ ZLOO QRW ZRUN ZLWKRXW LW�
7ULFN� <RX FDQ DOVR XVH QHJDWLYH WULP YDOXHV WR DGG EODQN VSDFH WR \RXU JUDSKLFV� LQ FDVHV
ZKHUH \RX QHHG VRPH PDQXDO DOLJQPHQW�

������� 6SDFHV LQ QDPHV

,I WKH LPDJH OHࢺ ZHUH FDOOHG ْFKLFN SLFWXUH�SQJْ� WKHQ \RX QHHG WR LQFOXGH WKH IXOO OHQDPHࢺ
ZKHQ LPSRUWLQJ WKH LPDJH�

?LQFOXGHJUDSKLFV>VFDOH ���@^FKLFN SLFWXUH�SQJ`

���



,PSRUWLQJ *UDSKLFV

FKLFN SLFWXUH�SQJ

)LJXUH ��

2QH RSWLRQ LV WR QRW XVH VSDFHV LQ OHࢺ QDPHV �LI SRVVLEOH�� RU WR VLPSO\ UHSODFH VSDFHV ZLWK
XQGHUVFRUHV �ْFKLFN SLFWXUH�SQJْ WR ْFKLFNBSLFWXUH�SQJْ�

?LQFOXGHJUDSKLFV>VFDOH ���@^FKLFNBSLFWXUH�SQJ`

���



,QFOXGLQJ JUDSKLFV

)LJXUH ��

������� %RUGHUV

,W LV SRVVLEOH WR KDYH /D7H; FUHDWH D ERUGHU DURXQG \RXU LPDJH E\ XVLQJ ?IER[�

?VHWOHQJWK?IER[VHS^�SW`
?VHWOHQJWK?IER[UXOH^���SW`
?IER[^?LQFOXGHJUDSKLFV^FKLFN``

<RX FDQ FRQWURO WKH ERUGHU SDGGLQJ ZLWK WKH ?VHWOHQJWK?IER[VHS^�SW` FRPPDQG� LQ
WKLV FDVH , VHW LW WR �SW WR DYRLG DQ\ SDGGLQJ� VR WKH ERUGHU ZLOO EH SODFHG WLJKWO\

���



,PSRUWLQJ *UDSKLFV

DURXQG WKH LPDJH� <RX FDQ FRQWURO WKH WKLFNQHVV RI WKH ERUGHU E\ DGMXVWLQJ WKH
?VHWOHQJWK?IER[UXOH^���SW` FRPPDQG�

6HH %R[HV�� IRU PRUH GHWDLOV RQ ?IUDPHER[ DQG ?IER[�

����� *UDSKLFV VWRUDJH

7KH FRPPDQG ?JUDSKLFVSDWK WHOOV /D7H; ZKHUH WR ORRN IRU LPDJHV� ZKLFK FDQ EH XVHIXO
LI \RX VWRUH LPDJHV FHQWUDOO\ IRU XVH LQ PDQ\ GLࢹHUHQW GRFXPHQWV� 7KH ?JUDSKLFVSDWK
FRPPDQG WDNHV RQH DUJXPHQW� ZKLFK VSHFLࢺHV WKH DGGLWLRQDO SDWKV \RX ZDQW WR EH VHDUFKHG
ZKHQ WKH ?LQFOXGHJUDSKLFV FRPPDQG LV XVHG� +HUH DUH VRPH H[DPSOHV �WUDLOLQJ � LV
UHTXLUHG��

?JUDSKLFVSDWK^ ^�YDU�OLE�LPDJHV�` `
?JUDSKLFVSDWK^ ^LPDJHVBIROGHU�`^RWKHUBIROGHU�`^WKLUGBIROGHU�` `
?JUDSKLFVSDWK^ ^��LPDJHV�` `
?JUDSKLFVSDWK^ ^F�?P\SLFWa�?FDPHUD` `
?JUDSKLFVSDWK^ ^F��P\SLFWa��FDPHUD�` ` � ZRUNV ZHOO LQ :LQ ;3

3OHDVH VHH KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�UHTXLUHG�JUDSKLFV�
JUIJXLGH�SGI� ,Q WKH WKLUG H[DPSOH VKRZQ WKHUH VKRXOG EH D GLUHFWRU\ QDPHG ْLPDJHVْ LQ
WKH VDPH GLUHFWRU\ DV \RXU PDLQ WH[ �OHࢺ L�H� WKLV LV 5(/$7,9( DGGUHVVLQJ�

8VLQJ DEVROXWH SDWKV� ?JUDSKLFVSDWK PDNHV \RXU OHࢺ OHVV SRUWDEOH� ZKLOH XVLQJ UHODWLYH
SDWKV �OLNH WKH WKLUG H[DPSOH�� WKHUH VKRXOG QRW EH DQ\ SUREOHP ZLWK SRUWDELOLW\� 7KH
IRXUWK H[DPSOH XVHV WKH ْVDIHْ �06�'26� IRUP RI WKH :LQGRZV 0\3LFWXUHV IROGHU EHFDXVH
LWَV D EDG LGHD WR XVH GLUHFWRU\ QDPHV FRQWDLQLQJ VSDFHV� $JDLQ� HQVXUH OHࢺ QDPHV GR QRW
FRQWDLQ VSDFHV RU DOWHUQDWLYHO\ LI \RX DUH XVLQJ 3')/D7H;� \RX FDQ XVH WKH SDFNDJH JUIILOH
ZKLFK ZLOO DOORZ \RX WR XVH VSDFHV LQ OHࢺ QDPHV�

1RWH WKDW \RX FDQQRW PDNH WKH JUDSKLF[ SDFNDJH VHDUFK GLUHFWRULHV UHFXUVLYHO\� 8QGHU
/LQX[�8QL[� \RX FDQ DFKLHYH D UHFXUVLYH VHDUFK XVLQJ WKH HQYLURQPHQW YDULDEOH 7(;,13876
� H�J�� E\ VHWWLQJ LW WR

H[SRUW 7(;,13876 ��LPDJHV�����6QDSVKRWV��

EHIRUH UXQQLQJ ODWH[�SGࢻDWH[ RU \RXU 7H;�,'(� �%XW WKLV� RI FRXUVH� LV QRW D SRUWDEOH
PHWKRG��

����� ,PDJHV DV JXUHVࡃ

7KH JXUHࢺ HQYLURQPHQW LV QRW H[FOXVLYHO\ XVHG IRU LPDJHV� :H ZLOO RQO\ JLYH D VKRUW SUHYLHZ
RI JXUHVࢺ KHUH� 0RUH LQIRUPDWLRQ RQ WKH JXUHࢺ HQYLURQPHQW DQG KRZ WR XVH LW FDQ EH IRXQG
LQ )ORDWV� )LJXUHV DQG &DSWLRQV���

�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���

���
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7H[W ZUDSSLQJ DURXQG SLFWXUHV

7KHUH DUH PDQ\ VFHQDULRV ZKHUH \RX PLJKW ZDQW WR DFFRPSDQ\ DQ LPDJH ZLWK D FDSWLRQ
DQG SRVVLEO\ D FURVV�UHIHUHQFH� 7KLV LV GRQH XVLQJ WKH ILJXUH HQYLURQPHQW� 7KH IROORZLQJ
FRGH VDPSOH VKRZV WKH EDUH PLQLPXP UHTXLUHG WR XVH DQ LPDJH DV D �JXUHࢺ

?EHJLQ^ILJXUH`>S@
?LQFOXGHJUDSKLFV^LPDJH�SQJ`

?HQG^ILJXUH`

7KH DERYH FRGH H[WUDFW LV UHODWLYHO\ WULYLDO� DQG GRHVQَW RࢹHU PXFK IXQFWLRQDOLW\� 7KH
IROORZLQJ FRGH VDPSOH VKRZV DQ H[WHQGHG XVH RI WKH JXUHࢺ HQYLURQPHQW ZKLFK LV DOPRVW
XQLYHUVDOO\ XVHIXO� RࢹHULQJ D FDSWLRQ DQG ODEHO� FHQWHULQJ WKH LPDJH DQG VFDOLQJ LW WR ���
RI WKH ZLGWK RI WKH WH[W�

?EHJLQ^ILJXUH`>S@
?FHQWHULQJ
?LQFOXGHJUDSKLFV>ZLGWK ���?WH[WZLGWK@^LPDJH�SQJ`
?FDSWLRQ^$ZHVRPH ,PDJH`
?ODEHO^ILJ�DZHVRPHBLPDJH`

?HQG^ILJXUH`

����� 7H[W ZUDSSLQJ DURXQG SLFWXUHV

6HH )ORDWV� )LJXUHV DQG &DSWLRQV���

����� 6HDPOHVV WH[W LQWHJUDWLRQ

7KH GUDZEDFN RI LPSRUWLQJ JUDSKLFV WKDW ZHUH JHQHUDWHG ZLWK D WKLUG�SDUW\ WRRO LV WKDW IRQW
DQG VL]H ZLOO QRW PDWFK ZLWK WKH UHVW RI WKH GRFXPHQW� 7KHUH DUH VWLOO VRPH ZRUNDURXQGV
WKRXJK�

7KH HDVLHVW VROXWLRQ LV WR XVH WKH SLFWXUH HQYLURQPHQW DQG WKHQ VLPSO\ XVH WKH ْSXWْ FRP�
PDQG WR SXW D JUDSKLFV OHࢺ LQVLGH WKH SLFWXUH� DORQJ ZLWK DQ\ RWKHU GHVLUHG /D7H; HOHPHQW�
)RU H[DPSOH�

?VHWOHQJWK^?XQLWOHQJWK`^���FP`
?EHJLQ^SLFWXUH`�����
?SXW���������^�?GLVSOD\VW\OH
V� ?IUDF^D�E�F`^�`�`
?SXW�����^?LQFOXGHJUDSKLFV>

ZLGWK �FP�KHLJKW �FP@^SLFWXUH�HSV` `
?HQG^SLFWXUH`

�� &KDSWHU �� RQ SDJH ���

���



,PSRUWLQJ *UDSKLFV

)LJXUH ��

1RWH WKDW WKH ERUGHU DURXQG WKH SLFWXUH LQ WKH DERYH H[DPSOH ZDV DGGHG E\ XVLQJ ?IER[
��� VR WKH FRQWHQWV RI WKH ERUGHU LV WKH SLFWXUH DV JHQHUDWHG E\ WKH DERYH FRGH�

7RROV OLNH ,QNVFDSH RU Jࢺ; KDYH D GHGLFDWHG /D7H; H[SRUW IHDWXUH WKDW ZLOO OHW \RX XVH
FRUUHFW IRQW DQG VL]H IRU WH[W LQ YHFWRU JUDSKLFV� 6HH �7KLUG�SDUW\ JUDSKLFV WRROV���

)RU D SHUIHFW LQWHJUDWLRQ RI JUDSKLFV� \RX PLJKW FRQVLGHU SURFHGXUDO JUDSKLFV�� FDSDELOLWLHV
RI VRPH /D7H; SDFNDJHV OLNH 7LN= RU 367ULFNV� ,W OHWV \RX GUDZ IURP ZLWKLQ D GRFXPHQW
VRXUFH� :KLOH WKH OHDUQLQJ FXUYH LV VWHHSHU� LW LV ZRUWK LW PRVW RI WKH WLPH�

������ ,QFOXGLQJ IXOO 3') SDJHV

7KHUH LV D JUHDW SDFNDJH IRU LQFOXGLQJ IXOO SDJHV RI 3') �OHVࢺ SGISDJHV��� ,W LV FDSDEOH RI
LQVHUWLQJ HQWLUH SDJHV DV LV DQG PRUH SDJHV SHU RQH SDJH LQ DQ\ OD\RXW �H�J� �[���
7KH SDFNDJH KDV VHYHUDO RSWLRQV�

?XVHSDFNDJH> RSWLRQV @^SGISDJHV`

2SWLRQV�

ٗ QDOࡃ � ,QVHUWV SDJHV� 7KLV LV WKH GHIDXOW�
ٗ GUDIW � 'RHV QRW LQVHUW SDJHV� EXW SULQWV D ER[ DQG WKH OHQDPHࢺ LQVWHDG�
ٗ HQDEOH�VXUYH\ � $FWLYDWHV VXUYH\ IXQFWLRQDOLWLHV� �([SHULPHQWDO� VXEMHFW WR FKDQJH��
7KH UVWࢺ FRPPDQG LV

?LQFOXGHSGI> NH\ YDO @^ ILOHQDPH `

2SWLRQV IRU NH\ YDO �$ FRPPD VHSDUDWHG OLVW RI RSWLRQV XVLQJ WKH NH\  YDOXH V\QWD[�

�� &KDSWHU ������ RQ SDJH ���
�� &KDSWHU ����� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�SGISDJHV

���
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&RQYHUWLQJ JUDSKLFV

SDJHV 6HOHFWV SDJHV WR LQVHUW� 7KH DUJXPHQW LV D FRPPD VHSDUDWHG OLVW�
FRQWDLQLQJ SDJH QXPEHUV �SDJHV ^�������`�� UDQJHV RI SDJH QXP�
EHUV �SDJHV ^���`� RU DQ\ FRPELQDWLRQ� 7R LQVHUW HPSW\ SDJHV
XVH ^`� )RU LQVWDQFH SDJHV ^��^`��������` ZLOO LQVHUW SDJH ��
DQ HPSW\ SDJH� DQG SDJHV �� �� ��� ��� DQG ���$FWXDOO\ QRW RQO\
OLQNV EXW DOO NLQGV RI 3') DQQRWDWLRQV ZLOO JHW ORVW� 3DJH UDQJHV
DUH VSHFLࢺHG E\ WKH IROORZLQJ V\QWD[� P � Q � 7KLV VHOHFWV DOO SDJHV
IURP P WR Q � 2PLWWLQJ P GHIDXOWV WR WKH UVWࢺ SDJH� RPLWWLQJ Q
GHIDXOWV WR WKH ODVW SDJH RI WKH GRFXPHQW� $QRWKHU ZD\ WR VHOHFW
WKH ODVW SDJH RI WKH GRFXPHQW� LV WR XVH WKH NH\ZRUG ODVW� �7KLV LV
RQO\ SHUPLWWHG LQ D SDJH UDQJH��(�J�� SDJHV � ZLOO LQVHUW DOO SDJHV
RI WKH GRFXPHQW� DQG SDJHV ODVW�� ZLOO LQVHUW DOO SDJHV LQ UHYHUVH
RUGHU��'HIDXOW� SDJHV ��

DQJOH <RX FDQ XVH WKH DQJOH�RSWLRQ IRU WXUQLQJ WKH LQFOXGHG SDJH� IRU H[�
DPSH IRU WXUQLQJ D ODQGVFDSH GRFXPHQW ZKHQ WKH ODWH[�GRFXPHQW
LV SRUWUDLW� ([DPSOH� DQJOH ��

DGGWROLVW $GGV DQ HQWU\ WR WKH OLVW RI �JXUHVࢺ WKH OLVW RI WDEOHV� RU DQ\ RWKHU
OLVW �H�J� IURP ��\RDW�VWࢻ 7KLV RSWLRQ UHTXLUHV IRXU DUJXPHQWV� VHS�
DUDWHG E\ FRPPDV�DGGWROLVW ^ SDJH QXPEHU � W\SH � KHDGLQJ
� ODEHO `
ٗ SDJH QXPEHU � 3DJH QXPEHU RI WKH LQVHUWHG SDJH�
ٗ W\SH� 1DPH RI D RDWLQJࢻ HQYLURQPHQW� �JXUHࢺ� WDEOH� HWF��
ٗ KHDGLQJ� 7LWOH LQVHUWHG LQWR /R)� /R7� HWF�
ٗ ODEHO� 1DPH RI WKH ODEHO� 7KLV ODEHO FDQ EH UHIHUUHG WR ZLWK
?UHI DQG ?SDJHUHI�

/LNH DGGWRWRF� DGGWROLVW DFFHSWV PXOWLSOH VHWV RI WKH DERYH PHQ�
WLRQHG IRXU DUJXPHQWV� DOO VHSDUDWHG E\ FRPPDV� 7KH SURSHU UH�
FXUVLYH GHࢺQLWLRQ LV�DGGWROLVW ^ SDJH QXPEHU � W\SH � KHDG�
LQJ � ODEHO >� ORI�OLVW @ `

SDJHFRPPDQG 'HFODUHV /D7H;�FRPPDQGV� ZKLFK DUH H[HFXWHG RQ HDFK VKHHW RI
SDSHU� �'HIDXOW� SDJHFRPPDQG ^?WKLVSDJHVW\OH^HPSW\`` SDJHFRP�
PDQG ^?ODEHO^ILJ�P\ODEHO``

<RX FDQ DOVR LQVHUWV SDJHV RI VHYHUDO H[WHUQDO 3') GRFXPHQWV�

?LQFOXGHSGIPHUJH> NH\ YDO @^ ILOH�SDJH�OLVW `

6HYHUDO 3')V FDQ EH SODFHG WDEOH�OLNH RQ RQH SDJH� 6HH PRUH LQIRUPDWLRQ LQ LWV GRFXPHQ�
WDWLRQ���

������ &RQYHUWLQJ JUDSKLFV

1RWH

�� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�SGISDJHV�SGISDJHV�SGI

���
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,PSRUWLQJ *UDSKLFV

<RX VKRXOG DOVR WDNH D ORRN DW ([SRUW 7R 2WKHU )RUPDWV�� IRU RWKHU SRVVLELOLWLHV�

HSVWRSGI
<RX FDQ FRQYHUW (36 WR 3') ZLWK WKH HSVWRSGI XWLOLW\��� LQFOXGHG LQ SDFNDJH RI WKH VDPH
QDPH� 7KLV WRRO LV DFWXDOO\ FDOOHG E\ SGIODWH[ WR FRQYHUW (36 OHVࢺ WR 3') LQ WKH EDFN�
JURXQG ZKHQ WKH JUDSKLF[ SDFNDJH LV ORDGHG� 7KLV SURFHVV LV FRPSOHWHO\ LQYLVLEOH WR WKH
XVHU�

<RX FDQ EDWFK FRQYHUW OHVࢺ XVLQJ WKH FRPPDQG�OLQH� ,Q %RXUQH 6KHOO �8QL[� WKLV FDQ EH
GRQH E\�

� IRU L LQ �HSV� GR HSVWRSGI ��L�� GRQH

,Q :LQGRZV� PXOWLSOH OHVࢺ FDQ EH FRQYHUWHG E\ SODFLQJ WKH IROORZLQJ OLQH LQ D EDWFK ��OHࢺ
�D WH[W OHࢺ ZLWK D �EDW H[WHQVLRQ� LQ WKH VDPH GLUHFWRU\ DV WKH LPDJHV�

IRU ��I LQ ��HSV� GR HSVWRSGI ��I

ZKLFK FDQ WKHQ EH UXQ IURP WKH FRPPDQG OLQH�

,I HSVWRSGI SURGXFHV ZKROH SDJH ZLWK \RXU VPDOO JUDSKLFV VRPHZKHUH RQ LW� XVH

� HSVWRSGI ��JVRSW �G(36&URS IRR�HSV

RU WU\ XVLQJ SV�SGI XWLOLW\ ZKLFK VKRXOG EH LQVWDOOHG ZLWK *KRVWVFULSW �UHTXLUHG IRU DQ\
7H; GLVWULEXWLRQ��

� SV�SGI �G(36&URS IRR�HSV

WR FURS QDOࢺ 3')�

HSV�HSV
:KHQ DOO RI WKH DERYH IDLOV� RQH FDQ VLPSOLI\ WKH (36 OHࢺ EHIRUH DWWHPSWLQJ RWKHU FRQYHU�
VLRQV� E\ XVLQJ WKH HSV�HSV�� WRRO �DOVR VHH QH[W VHFWLRQ��

� HSV�HSV LQSXW�HSV LQSXW�H��HSV

7KLV ZLOO FRQYHUW DOO WKH IRQWV WR SUH�GUDZQ LPDJHV� ZKLFK LV VRPHWLPHV GHVLUDEOH ZKHQ
VXEPLWWLQJ PDQXVFULSWV IRU SXEOLFDWLRQ� +RZHYHU� RQ WKH GRZQVLGH� WKH IRQWV DUH 127
FRQYHUWHG WR OLQHV� EXW LQVWHDG WR ELWPDSV� ZKLFK UHGXFHV WKH TXDOLW\ RI WKH IRQWV�

LPJWRSV
LPJWRSV�� LV D OLJKWZHLJKW JUDSKLFV XWLOLW\ IRU FRQYHUVLRQV EHWZHHQ UDVWHU JUDSKLFV �-3*�
31*� ���� DQG (36�36 �OHVࢺ

,QNVFDSH

�� &KDSWHU �� RQ SDJH ���
�� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�VXSSRUW�HSVWRSGI�
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�%DWFK���ILOH
�� KWWS���OLQX[FRPPDQG�RUJ�PDQBSDJHV�HSV�HSV��KWPO
�� KWWS���LPJWRSV�VRXUFHIRUJH�QHW�

���
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,QNVFDSH FDQ DOVR FRQYHUW OHVࢺ IURP DQG WR VHYHUDO IRUPDWV� HLWKHU IURP WKH *8, RU IURP
WKH FRPPDQG�OLQH� )RU LQVWDQFH� WR REWDLQ D 3') IURP D 69* LPDJH \RX FDQ GR�

� LQNVFDSH �] �' ��ILOH LQSXW�VYJ ��H[SRUW�SGI RXWSXW�SGI

,W LV SRVVLEOH WR UXQ WKLV IURP ZLWKLQ D /D7H; �OHࢺ WKH

81.12:1 7(03/$7( /D7H;�SDFNDJH

VYJ

SDFNDJH �ZKHQ UXQQLQJ �SGI�ODWH[ ZLWK WKH ��VKHOO�HVFDSH RSWLRQ� FDQ GR WKLV XVLQJ
,QNVFDSHَV SGI�WH[ H[SRUW RSWLRQ� RU D VLPSOH PDFUR FDQ EH XVHG� 6HH +RZ WR LQFOXGH
69* GLDJUDPV LQ /D7H;" �� 6WDFNH[FKDQJH�� 6HH ([SRUW 7R 2WKHU )RUPDWV�� IRU PRUH
GHWDLOV�

SVWRHGLW
7R SURSHUO\ HGLW DQ (36 �OHࢺ \RX FDQ FRQYHUW LW WR DQ HGLWDEOH IRUPDW XVLQJ SVWRHGLW��� )RU
LQVWDQFH� WR JHW DQ J�HGLWDEOHࢺ; �OHࢺ GR�

� SVWRHGLW �I ILJ LQSXW�HSV RXWSXW�ILJ

$QG WR JHW DQ 69* OHࢺ �HGLWDEOH ZLWK DQ\ YHFWRU JUDSKLFV WRRO OLNH ,QNVFDSH� \RX FDQ GR�

� SVWRHGLW �I SORW�VYJ LQSXW�HSV RXWSXW�VYJ

6RPHWLPHV SVWRHGLW IDLOV WR FUHDWH WKH WDUJHW IRUPDW �IRU H[DPSOH ZKHQ WKH (36 OHࢺ FRQWDLQV
FOLSSLQJ LQIRUPDWLRQ��

3')&UHDWRU
8QGHU :LQGRZV� 3')&UHDWRU�� LV DQ RSHQ VRXUFH VRIWZDUH WKDW FDQ FUHDWH 3') DV ZHOO DV
(36 �OHVࢺ ,W LQVWDOOV D YLUWXDO SULQWHU WKDW FDQ EH DFFHVVHG IURP RWKHU VRIWZDUH KDYLQJ D
ْSULQW���ْ HQWU\ LQ WKHLU PHQX �YLUWXDOO\ DQ\ SURJUDP��

5DVWHU JUDSKLFV FRQYHUWHUV
ٗ 6DP�S�� �FRQYHUW � RU
ٗ ,PDJH0DJLFN�� �FRQYHUW � RU
ٗ *UDSKLFV0DJLFN�� �JP FRQYHUW ��

7KHVH WKUHH SURJUDPV RSHUDWH PXFK WKH VDPH ZD\� DQG FDQ FRQYHUW EHWZHHQ PRVW JUDSKLFV
IRUPDWV� 6DP�S KRZHYHU LV WKH PRVW UHFHQW RI WKH WKUHH DQG VHHPV WR RࢹHU ERWK WKH EHVW
TXDOLW\ DQG WR UHVXOW LQ WKH VPDOOHVW �OHVࢺ

�� KWWS���WH[�VWDFNH[FKDQJH�FRP�T�����������
�� &KDSWHU �� RQ SDJH ���
�� KWWS���ZZZ�SVWRHGLW�QHW�
�� KWWS���VRXUFHIRUJH�QHW�SURMHFWV�SGIFUHDWRU�
�� KWWS���SWV�V]LW�EPH�KX�VDP�S�
�� KWWS���ZZZ�LPDJHPDJLFN�RUJ�
�� KWWS���ZZZ�JUDSKLFVPDJLFN�RUJ�

���
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�������� 31* DOSKD FKDQQHO

$FUREDW 5HDGHU VRPHWLPHV KDV SUREOHPV ZLWK GLVSOD\LQJ FRORUV FRUUHFWO\ LI \RX LQFOXGH
JUDSKLFV LQ 31* IRUPDW ZLWK DOSKD FKDQQHO� <RX FDQ VROYH WKLV SUREOHP E\ GURSSLQJ WKH
DOSKD FKDQQHO� 2Q /LQX[ LW FDQ EH DFKLHYHG ZLWK FRQYHUW IURP WKH ,PDJH0DJLFN�� SURJUDP�

FRQYHUW �DOSKD RII LQSXW�SQJ RXWSXW�SQJ

�������� &RQYHUWLQJ D FRORU (36 WR JUD\VFDOH

6RPHWLPHV FRORU (36 JXUHVࢺ QHHG WR EH FRQYHUWHG WR EODFN�DQG�ZKLWH RU JUD\VFDOH WR PHHW
SXEOLFDWLRQ UHTXLUHPHQWV� 7KLV FDQ EH DFKLHYHG ZLWK WKH HSV�HSV�� RI WKH *KRVWVFULSW��
SDFNDJH DQG KWWS���ZZZ�SD�RS�GOU�GH�a3DWULFN-RHFNHO�SVFRO�LQGH[�KWPO SURJUDPV�

� HSV�HSV LQSXW�HSV LQSXW�H��HSV
� SVFRO ��JUD\ LQSXW�H��HSV LQSXW�JUD\�HSV

������ 7KLUG�SDUW\ JUDSKLFV WRROV

:H ZLOO QRW WDFNOH WKH WRSLF RI SURFHGXUDO JUDSKLFV FUHDWHG IURP ZLWKLQ /D7H; FRGH KHUH
�7LN=� 367ULFNV� 0HWD3RVW DQG IULHQGV�� 6HH ,QWURGXFLQJ 3URFHGXUDO *UDSKLFV�� IRU WKDW�

<RX VKRXOG SUHIHU YHFWRU JUDSKLFV RYHU UDVWHU JUDSKLFV IRU WKHLU TXDOLW\� 5DVWHU JUDSKLFV
VKRXOG RQO\ EH XVHG LQ FDVH RI SKRWRV� 'LDJUDPV RI DQ\ VRUW VKRXOG EH YHFWRUV�

$V ZH KDYH VHHQ EHIRUH� /D7H; KDQGOHV

ٗ (36 DQG 3') IRU YHFWRU JUDSKLFV�
ٗ 31* DQG -3* IRU UDVWHU JUDSKLFV�

,I VRPH WRROV FDQQRW VDYH LQ WKRVH IRUPDWV� \RX PD\ ZDQW WR FRQYHUW�� WKHP EHIRUH LPSRUWLQJ
WKHP�

�������� 9HFWRU JUDSKLFV

'LD
'LD�� LV D FURVV SODWIRUP GLDJUDPPLQJ XWLOLW\ ZKLFK FDQ H[SRUW HSV LPDJHV� RU JHQHUDWH WH[
GUDZQ XVLQJ WKH WLN] SDFNDJH�

,QNVFDSH

�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�,PDJH0DJLFN
�� KWWS���OLQX[FRPPDQG�RUJ�PDQBSDJHV�HSV�HSV��KWPO
�� KWWS���JKRVWVFULSW�FRP�
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU ����� RQ SDJH ���
�� KWWS���OLYH�JQRPH�RUJ�'LD

���
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7KLUG�SDUW\ JUDSKLFV WRROV

$QRWKHU SURJUDP IRU FUHDWLQJ YHFWRU JUDSKLFV LV ,QNVFDSH��� ,W FDQ UXQ QDWLYHO\ XQGHU
:LQGRZV� /LQX[ RU 0DF 26 ; �ZLWK ;���� ,W ZRUNV ZLWK 6FDODEOH 9HFWRU *UDSKLFV �69*���
�OHVࢺ DOWKRXJK LW FDQ H[SRUW WR PDQ\ IRUPDWV WKDW FDQ EH LQFOXGHG LQ /D7H;�� �OHVࢺ VXFK
DV (36 DQG 3')� )URP YHUVLRQ ����� WKHUH LV D FRPELQHG 3')�(36�36�/D7H; RXWSXW
RSWLRQ� VLPLODU WR WKDW RࢹHUHG E\ ��Jࢺ;� 7KHUH DUH LQVWUXFWLRQV�� RQ KRZ WR VDYH \RXU
YHFWRU LPDJHV LQ D 3') IRUPDW XQGHUVWRRG E\ /D7H; DQG KDYH /D7H; PDQDJH WKH WH[W
VW\OHV DQG VL]HV LQ WKH LPDJH DXWRPDWLFDOO\���� 7RGD\ WKHUH LV WKH VYJ�SDFNDJH�� ZKLFK
SURYLGHV DQ ?LQFOXGHVYJ FRPPDQG WR FRQYHUW DQG LQFOXGH VYJ�JUDSKLFV GLUHFWO\ LQ \RXU
/D7H; GRFXPHQW XVLQJ ,QNVFDSH� <RX PD\ KDYH D ORRN DW WKLV H[WHQGHG H[DPSOH�� WRR�

$Q H[WUHPHO\ XVHIXO SOXJ�LQ LV WH[WH[W��� ZKLFK FDQ LPSRUW /D7H; REMHFWV� 7KLV FDQ EH
XVHG IRU LQVHUWLQJ PDWKHPDWLFDO QRWDWLRQ RU /D7H; IRQWV LQWR JUDSKLFV �ZKLFK PD\ WKHQ EH
LPSRUWHG LQWR /D7H; GRFXPHQWV��

,SH
7KH ,SH�� H[WHQVLEOH GUDZLQJ HGLWRU LV D IUHH YHFWRU JUDSKLFV HGLWRU IRU FUHDWLQJ JXUHVࢺ LQ
3') RU (36 IRUPDW� 8QOLNH �Jࢺ; ,SH UHSUHVHQWV /D7H;�� IRQWV LQ WKHLU FRUUHFW VL]H RQ WKH
VFUHHQ ZKLFK PDNHV LW HDVLHU WR SODFH WH[W ODEHOV DW WKH ULJKW VSRW� ,SH DOVR KDV YDULRXV
VQDSSLQJ PRGHV �IRU H[DPSOH� VQDSSLQJ WR SRLQWV� OLQHV� RU LQWHUVHFWLRQV� WKDW FDQ EH XVHG
IRU JHRPHWULF FRQVWUXFWLRQV�

OSLF
<HW DQRWKHU VROXWLRQ LV SURYLGHG E\ WKH OSLF SDFNDJHV KWWS���ZZZ�PDWK�XQL�OHLS]LJ�
GH�aPDWYH\HY�OSLF�� ZKLFK DOORZV 7H; DQQRWDWLRQV WR LPSRUWHG JUDSKLFV� 6HH /DEHOV LQ
WKH ��JXUHVࢺ�

2SHQ2ࡅFH�RUJ
,W LV DOVR SRVVLEOH WR H[SRUW YHFWRU JUDSKLFV WR (36 IRUPDW XVLQJ 2SHQ2ࢼFH�RUJ�� 'UDZ�
ZKLFK LV DQ RSHQ VRXUFH RࢼFH VXLWH DYDLODEOH IRU :LQGRZV� /LQX[ DQG 0DF�

7S;
9HFWRU HGLWRU 7S;�� VHSDUDWHV JHRPHWULF REMHFWV IURP WH[W REMHFWV� *HRPHWULF REMHFWV
DUH VDYHG LQWR �3') �OHࢺ WKH UHVW LV VDYHG LQ �7S; OHࢺ WR EH SURFHVVHG E\ /D7H;� 8VHU
MXVW FUHDWH WKH JUDSKLFV LQ 7S; HGLWRU DQG FDOOV WKH �7S; OHࢺ IURP ODWH[ OHࢺ E\ FRPPDQG
?LQSXW^���7S;`�

�� KWWS���ZZZ�LQNVFDSH�RUJ�
�� KWWS���ZZZ�Z��RUJ�*UDSKLFV�69*�
�� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�/D7H;
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�;ILJ
�� KWWS���PLUURUV�FWDQ�RUJ�LQIR�VYJ�LQNVFDSH�,QNVFDSH3')/D7H;�SGI
�� +RZ WR LQFOXGH DQ 69* LPDJH LQ /$7(;��� PLUURUFDWDORJV�FRP� 5HWULHYHG
�� 7KH VYJ�SDFNDJH RQ &7$1��� FWDQ�RUJ� 5HWULHYHG
�� KWWS���ODFODUR�ZRUGSUHVV�FRP������������XSGDWHG�LQFOXGHVYJ�H[DPSOH�
�� KWWS���SDY�LNL�IL�VRIWZDUH�WH[WH[W�
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�,SH������SURJUDP���
�� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�/D7H;
�� &KDSWHU ����� RQ SDJH ���
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�2SHQ2IILFH�RUJ
�� KWWS���WS[�VRXUFHIRUJH�QHW�
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http://www.math.uni-leipzig.de/~matveyev/lpic/
http://www.inkscape.org/
http://www.w3.org/Graphics/SVG/
http://en.wikibooks.org/wiki/LaTeX
http://en.wikipedia.org/wiki/Xfig
http://mirrors.ctan.org/info/svg-inkscape/InkscapePDFLaTeX.pdf
http://laclaro.wordpress.com/2013/09/09/updated-includesvg-example/
http://pav.iki.fi/software/textext/
http://en.wikipedia.org/wiki/Ipe%20%28program%29
http://en.wikibooks.org/wiki/LaTeX
http://en.wikipedia.org/wiki/OpenOffice.org
http://tpx.sourceforge.net/
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Jࡃ;
��Jࢺ; LV D EDVLF SURJUDP WKDW FDQ SURGXFH YHFWRU JUDSKLFV� ZKLFK FDQ EH H[SRUWHG WR /D7H;�
,W FDQ EH LQVWDOOHG RQ 8QL[ SODWIRUPV�

2Q 0LFURVRIW :LQGRZV V\VWHPV� Jࢺ; FDQ RQO\ EH LQVWDOOHG XVLQJ &\JZLQ�;��� KRZHYHU� WKLV
ZLOO UHTXLUH D IDVW LQWHUQHW FRQQHFWLRQ DQG DERXW � JLJDE\WHV RI VSDFH RQ \RXU FRPSXWHU�
:LWK &\JZLQ� WR UXQ �Jࢺ; \RX QHHG WR UVWࢺ VWDUW WKH ْ6WDUW ; � 6HUYHUْ� WKHQ ODXQFK ْ[WHUPْ
WR EULQJ XS D WHUPLQDO� ,Q WKLV WHUPLQDO W\SH Jْࢺ]ْ �ZLWKRXW WKH TXRWDWLRQ PDUNV� DQG SUHVV
UHWXUQ�

$OWHUQDWLYHO\� :LQ),*�� LV DQ DWWHPSW WR DFKLHYH WKH IXQFWLRQDOLW\ RI Jࢺ] RQ :LQGRZV
FRPSXWHUV�

7KHUH DUH PDQ\ ZD\V WR XVH Jࢺ] WR FUHDWH JUDSKLFV IRU /D7H; GRFXPHQWV� 2QH PHWKRG LV
WR H[SRUW WKH GUDZLQJ DV D /D7H; GRFXPHQW� 7KLV PHWKRG� KRZHYHU� VXࢹHUV IURP YDULRXV
GUDZEDFNV� OLQHV FDQ EH GUDZQ RQO\ DW DQJOHV WKDW DUH PXOWLSOHV RI �� DQG �� GHJUHHV� OLQHV
ZLWK DUURZV FDQ RQO\ EH GUDZQ DW DQJOHV WKDW DUH PXOWLSOHV RI �� GHJUHHV� VHYHUDO FXUYHV DUH
QRW VXSSRUWHG� HWF�

([SRUWLQJ D OHࢺ DV 3')�/D7H; RU 36�/D7H;� RQ WKH RWKHU KDQG� RࢹHUV D JRRG GHDO PRUH
\H[LELOLWࢻ LQ GUDZLQJ� +HUHَV KRZ LWَV GRQH�

�� &UHDWH WKH GUDZLQJ LQ �Jࢺ] :KHUHYHU \RX QHHG /D7H; WH[W� VXFK DV D PDWKHPDWLFDO
IRUPXOD� HQWHU D /D7H; VWULQJ LQ D WH[WER[�

�� 8VH WKH (GLW WRRO WR RSHQ WKH SURSHUWLHV RI HDFK RI WKRVH WH[WER[HV� DQG FKDQJH WKH
RSWLRQ RQ WKH ْ6SHFLDO )ODJْ HOGࢺ WR 6SHFLDO� 7KLV WHOOV /D7H; WR LQWHUSUHW WKHVH
WH[WER[HV ZKHQ LW RSHQV WKH �JXUHࢺ

�� *R WR )LOH �! ([SRUW DQG H[SRUW WKH OHࢺ DV 3')�/D7H; �ERWK SDUWV� RU 36�/D7H;
�ERWK SDUWV�� GHSHQGLQJ RQ ZKHWKHU \RX DUH XVLQJ SGࢻDWH[ RU SVODWH[ WR FRPSLOH \RXU
�OHࢺ

�� ,Q \RXU /D7H; GRFXPHQW� ZKHUH WKH SLFWXUH VKRXOG EH� XVH WKH IROORZLQJ� ZKHUH ْWHVWْ
LV UHSODFHG E\ WKH QDPH RI WKH LPDJH�
?EHJLQ^ILJXUH`>KWES@
?FHQWHULQJ
?LQSXW^WHVW�SGIBW`
?FDSWLRQ^<RXU ILJXUH`
?ODEHO^ILJXUH�H[DPSOH`
?HQG^ILJXUH`
2EVHUYH WKDW WKLV LV MXVW OLNH LQFOXGLQJ D SLFWXUH� H[FHSW WKDW UDWKHU WKDQ XVLQJ ?LQ�
FOXGHJUDSKLFV � ZH XVH ?LQSXW � ,I WKH H[SRUW ZDV LQWR 36�/D7H;� WKH OHࢺ H[WHQVLRQ
WR LQFOXGH ZRXOG EH �SVWH[BW LQVWHDG RI �SGIBW�

�� 0DNH VXUH WR LQFOXGH SDFNDJHV JUDSKLF[ DQG FRORU LQ WKH �OHࢺ ZLWK WKH ?XVHSDFNDJH
FRPPDQG ULJKW EHORZ WKH ?GRFXPHQWFODVV FRPPDQG� OLNH WKLV�
?XVHSDFNDJH^JUDSKLF[`
?XVHSDFNDJH^FRORU`

�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�;ILJ
�� KWWS���ZZZ�F\JZLQ�FRP�
�� KWWS���ZZZ�VFKPLGW�ZHE�EHUOLQ�GH�ZLQILJ�LQGH[�VKWPO

���

http://en.wikipedia.org/wiki/Xfig
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7KLUG�SDUW\ JUDSKLFV WRROV

$QG \RXَUH GRQH�

)RU PRUH GHWDLOV RQ XVLQJ Jࢺ] ZLWK /D7H;� WKLV FKDSWHU�� RI WKH Jࢺ] 8VHU 0DQXDO�� PD\
SURYH KHOSIXO�

2WKHU WRROV
&RPPHUFLDO YHFWRU JUDSKLFV VRIWZDUH� VXFK DV $GREH ,OOXVWUDWRU� &RUHO'5$:� DQG )UHH+DQG
DUH FRPPRQO\ XVHG DQG FDQ UHDG DQG ZULWH (36 �JXUHVࢺ +RZHYHU� WKHVH SURGXFWV DUH OLPLWHG
WR :LQGRZV DQG 0DF 26 ; SODWIRUPV�

�������� 5DVWHU JUDSKLFV

$GREH 3KRWRVKRS
,W FDQ VDYH WR (36�

*,03
*,03��� KDV D JUDSKLFDO XVHU LQWHUIDFH� DQG LW LV PXOWL�SODWIRUP� ,W FDQ VDYH WR (36 DQG
3')�

�������� 3ORWV DQG &KDUWV

*HQHULF 0DSSLQJ 7RROV �*07�
*HQHULF 0DSSLQJ 7RROV �*07���� PDSV DQG D ZLGH UDQJH RI KLJKO\ FXVWRPLVDEOH SORWV�

*QXPHULF
*QXPHULF��� VSUHDGVKHHWV KDV 69*� (36� 3') H[SRUW

*QXSORW
*QXSORW��� SURGXFLQJ VFLHQWLࢺF JUDSKLFV VLQFH ����� ,I \RX ZDQW WR PDNH PDWKHPDWLFDO
SORWV� WKHQ *QXSORW�� FDQ VDYH LQ DQ\ IRUPDW� <RX FDQ JHW EHVW UHVXOWV ZKHQ XVHG DORQJ
3*)�7LN=���

PDWSORWOLE

�� KWWS���ZZZ�HSE�OEO�JRY�[ILJ�ODWH[BDQGB[ILJ�KWPO
�� KWWS���ZZZ�HSE�OEO�JRY�[ILJ�FRQWHQWV�KWPO
�� KWWS���ZZZ�JLPS�RUJ
�� KWWS���JPW�VRHVW�KDZDLL�HGX�
�� KWWS���SURMHFWV�JQRPH�RUJ�JQXPHULF�
�� KWWS���ZZZ�JQXSORW�LQIR
�� KWWS���ZZZ�JQXSORW�LQIR
�� &KDSWHU �� RQ SDJH ���

���

http://www-epb.lbl.gov/xfig/latex_and_xfig.html
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,PSRUWLQJ *UDSKLFV

PDWSORWOLE��� SORWWLQJ OLEUDU\ ZULWWHQ LQ S\WKRQ� ZLWK 3') DQG (36 H[SRUW� 2Q WKH RWKHU
KDQG WKHUH LV D 3*) H[SRUW DOVR� 7KHUH DUH VRPH WULFNV WR EH DEOH WR LPSRUW IRUPDWV RWKHU
WKDQ (36 LQWR \RXU '9, GRFXPHQW� EXW WKH\َUH YHU\ FRPSOLFDWHG� 2Q WKH RWKHU KDQG�
FRQYHUWLQJ DQ\ LPDJH WR (36 LV YHU\ VLPSOH� VR LWَV QRW ZRUWK FRQVLGHULQJ WKHP�

5
5��� VWDWLVWLFDO DQG VFLHQWLࢺF �JXUHVࢺ

�������� (GLWLQJ (36 JUDSKLFV

$V GHVFULEHG DERYH� JUDSKLFV FRQWHQW FDQ EH LPSRUWHG LQWR /D7H;�� IURP RXWVLGH SURJUDPV
DV (36 �OHVࢺ %XW VRPHWLPHV \RX ZDQW WR HGLW RU UHWRXFK WKHVH JUDSKLFV �OHVࢺ $Q (36 OHࢺ
FDQ EH HGLWHG ZLWK DQ\ WH[W HGLWRU VLQFH LW LV IRUPDWWHG DV $6&,,� ,Q D WH[W HGLWRU� \RX
FDQ DFKLHYH VLPSOH RSHUDWLRQV OLNH UHSODFLQJ VWULQJV RU PRYLQJ LWHPV VOLJKWO\� EXW DQ\WKLQJ
IXUWKHU EHFRPHV FXPEHUVRPH� 9HFWRU JUDSKLFV HGLWRUV� OLNH ,QNVFDSH� PD\ DOVR EH DEOH WR
LPSRUW (36 OHVࢺ IRU VXEVHTXHQW HGLWLQJ� 7KLV DSSURDFK DOVR IRU HDVLHU HGLWLQJ� +RZHYHU�
WKH LPSRUWLQJ SURFHVV PD\ RFFDVVLRQDOO\ PRGLI\ WKH RULJLQDO (36 LPDJH�

������ 1RWHV DQG 5HIHUHQFHV

�� KWWS���PDWSORWOLE�VRXUFHIRUJH�QHW�
�� KWWS���ZZZ�U�SURMHFW�RUJ�
�� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�/D7H;

���

http://matplotlib.sourceforge.net/
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��� )ORDWV� )LJXUHV DQG &DSWLRQV

7KH SUHYLRXV FKDSWHU� LQWURGXFHG LPSRUWLQJ JUDSKLFV� +RZHYHU� MXVW KDYLQJ D SLFWXUH VWXFN
LQ EHWZHHQ SDUDJUDSKV GRHV QRW ORRN SURIHVVLRQDO� 7R VWDUW ZLWK� ZH ZDQW D ZD\ RI DGGLQJ
FDSWLRQV� DQG WR EH DEOH WR FURVV�UHIHUHQFH� :KDW ZH QHHG LV D ZD\ RI GHࢺQLQJ JXUHV � ,W
ZRXOG DOVR EH JRRG LI /D7H; FRXOG DSSO\ SULQFLSOHV VLPLODU WR ZKHQ LW DUUDQJHV WH[W WR ORRN
LWV EHVW WR DUUDQJLQJ SLFWXUHV DV ZHOO� 7KLV LV ZKHUH RDWV FRPH LQWR SOD\�

����� )ORDWV

)ORDWV DUH FRQWDLQHUV IRU WKLQJV LQ D GRFXPHQW WKDW FDQQRW EH EURNHQ RYHU D SDJH� /D7H;
E\ GHIDXOW UHFRJQL]HV ْWDEOHْ DQG JXUHْࢺْ �RDWVࢻ EXW \RX FDQ GHࢺQH QHZ RQHV RI \RXU RZQ
�VHH &XVWRP �RDWVࢻ EHORZ�� )ORDWV DUH WKHUH WR GHDO ZLWK WKH SUREOHP RI WKH REMHFW WKDW
ZRQَW Wࢺ RQ WKH SUHVHQW SDJH� DQG WR KHOS ZKHQ \RX UHDOO\ GRQَW ZDQW WKH REMHFW KHUH MXVW
QRZ�

)ORDWV DUH QRW SDUW RI WKH QRUPDO VWUHDP RI WH[W� EXW VHSDUDWH HQWLWLHV� SRVLWLRQHG LQ D SDUW RI
WKH SDJH WR WKHPVHOYHV �WRS� PLGGOH� ERWWRP� OHIW� ULJKW� RU ZKHUHYHU WKH GHVLJQHU VSHFLࢺHV��
7KH\ DOZD\V KDYH D FDSWLRQ GHVFULELQJ WKHP DQG WKH\ DUH DOZD\V QXPEHUHG VR WKH\ FDQ
EH UHIHUUHG WR IURP HOVHZKHUH LQ WKH WH[W� /D7H; DXWRPDWLFDOO\ RDWVࢻ 7DEOHV DQG )LJXUHV�
GHSHQGLQJ RQ KRZ PXFK VSDFH LV OHIW RQ WKH SDJH DW WKH SRLQW WKDW WKH\ DUH SURFHVVHG� ,I
WKHUH LV QRW HQRXJK URRP RQ WKH FXUUHQW SDJH� WKH RDWࢻ LV PRYHG WR WKH WRS RI WKH QH[W
SDJH� 7KLV FDQ EH FKDQJHG E\ PRYLQJ WKH 7DEOH RU )LJXUH GHࢺQLWLRQ WR DQ HDUOLHU RU ODWHU
SRLQW LQ WKH WH[W� RU E\ DGMXVWLQJ VRPH RI WKH SDUDPHWHUV ZKLFK FRQWURO DXWRPDWLF �RDWLQJࢻ

$XWKRUV VRPHWLPHV KDYH PDQ\ RDWVࢻ RFFXUULQJ LQ UDSLG VXFFHVVLRQ� ZKLFK UDLVHV WKH SUREOHP
RI KRZ WKH\ DUH VXSSRVHG WR Wࢺ RQ WKH SDJH DQG VWLOO OHDYH URRP IRU WH[W� ,Q WKLV FDVH� /D7H;
VWDFNV WKHP DOO XS DQG SULQWV WKHP WRJHWKHU LI SRVVLEOH� RU OHDYHV WKHP WR WKH HQG RI WKH
FKDSWHU LQ SURWHVW� 7KH VNLOO LV WR VSDFH WKHP RXW ZLWKLQ \RXU WH[W VR WKDW WKH\ LQWUXGH
QHLWKHU RQ WKH WKUHDG RI \RXU DUJXPHQW RU GLVFXVVLRQ� QRU RQ WKH YLVXDO EDODQFH RI WKH
W\SHVHW SDJHV�

������� )LJXUHV

7R FUHDWH D JXUHࢺ WKDW �RDWVࢻ XVH WKH ILJXUH HQYLURQPHQW�

?EHJLQ^ILJXUH`>SODFHPHQW VSHFLILHU@
��� ILJXUH FRQWHQWV ���
?HQG^ILJXUH`

� &KDSWHU �� RQ SDJH ���
� &KDSWHU ���� RQ SDJH ���

���



)ORDWV� )LJXUHV DQG &DSWLRQV

7KH SUHYLRXV VHFWLRQ PHQWLRQHG KRZ RDWVࢻ DUH XVHG WR DOORZ /D7H; WR KDQGOH �JXUHVࢺ ZKLOH
PDLQWDLQLQJ WKH EHVW SRVVLEOH SUHVHQWDWLRQ� +RZHYHU� WKHUH PD\ EH WLPHV ZKHQ \RX GLVDJUHH�
DQG D W\SLFDO H[DPSOH LV ZLWK LWV SRVLWLRQLQJ RI �JXUHVࢺ 7KH SODFHPHQW VSHFLHU SDUDPHWHU
H[LVWV DV D FRPSURPLVH� DQG LWV SXUSRVH LV WR JLYH WKH DXWKRU D JUHDWHU GHJUHH RI FRQWURO
RYHU ZKHUH FHUWDLQ RDWVࢻ DUH SODFHG�

6SHFL�
HUࡃ

3HUPLVVLRQ

K 3ODFH WKH RDWࢻ KHUH � L�H�� DSSUR[LPDWHO\ DW WKH VDPH SRLQW LW RFFXUV LQ WKH
VRXUFH WH[W �KRZHYHU� QRW H[DFWO\ DW WKH VSRW�

W 3RVLWLRQ DW WKH WRS RI WKH SDJH�
E 3RVLWLRQ DW WKH ERWWRP RI WKH SDJH�
S 3XW RQ D VSHFLDO SDJH IRU RDWVࢻ RQO\�
� 2YHUULGH LQWHUQDO SDUDPHWHUV /D7H; XVHV IRU GHWHUPLQLQJ ْJRRGْ RDWࢻ SR�

VLWLRQV�
+ 3ODFHV WKH RDWࢻ DW SUHFLVHO\ WKH ORFDWLRQ LQ WKH /D7H; FRGH� 5HTXLUHV WKH

IORDW SDFNDJH�� H�J�� ?XVHSDFNDJH^IORDW`� 7KLV LV VRPHZKDW HTXLYDOHQW
WR K��

:KDW \RX GR ZLWK WKHVH SODFHPHQW SHUPLVVLRQV LV WR OLVW ZKLFK RI WKH RSWLRQV \RX ZLVK WR
PDNH DYDLODEOH WR /D7H;� 7KHVH DUH VLPSO\ SRVVLELOLWLHV� DQG /D7H; ZLOO GHFLGH ZKHQ W\SH�
VHWWLQJ \RXU GRFXPHQW ZKLFK RI \RXU VXSSOLHG VSHFLࢺHUV LW WKLQNV LV EHVW� )UDQN 0LWWHOEDFK
GHVFULEHV WKH DOJRULWKP��

ٗ ,I D RDWࢻ LV HQFRXQWHUHG� /D7H; DWWHPSWV WR SODFH LW LPPHGLDWHO\ DFFRUGLQJ WR LWV UXOHV
�GHWDLOHG ODWHU�
ٗ LI WKLV VXFFHHGV� WKH RDWࢻ LV SODFHG DQG WKDW GHFLVLRQ LV QHYHU FKDQJHG�
ٗ LI WKLV GRHV QRW VXFFHHG� WKHQ /D7H; SODFHV WKH RDWࢻ LQWR D KROGLQJ TXHXH WR EH UHFRQ�
VLGHUHG ZKHQ WKH QH[W SDJH LV VWDUWHG �EXW QRW HDUOLHU��

ٗ 2QFH D SDJH KDV �QLVKHGࢺ /D7H; H[DPLQHV WKLV KROGLQJ TXHXH DQG WULHV WR HPSW\ LW DV
EHVW DV SRVVLEOH� )RU WKLV LW ZLOO UVWࢺ WU\ WR JHQHUDWH DV PDQ\ RDWࢻ SDJHV DV SRVVLEOH �LQ
WKH KRSH RI JHWWLQJ RDWVࢻ Rࢹ WKH TXHXH�� 2QFH WKLV SRVVLELOLW\ LV H[KDXVWHG� LW ZLOO QH[W
WU\ WR SODFH WKH UHPDLQLQJ RDWVࢻ LQWR WRS DQG ERWWRP DUHDV� ,W ORRNV DW DOO WKH UHPDLQLQJ
RDWVࢻ DQG HLWKHU SODFHV WKHP RU GHIHUV WKHP WR D ODWHU SDJH �L�H�� UH�DGGLQJ WKHP WR WKH
KROGLQJ TXHXH RQFH PRUH��

ٗ $IWHU WKDW� LW VWDUWV SURFHVVLQJ GRFXPHQW PDWHULDO IRU WKLV SDJH� ,Q WKH SURFHVV� LW PD\
HQFRXQWHU IXUWKHU �RDWVࢻ

ٗ ,I WKH HQG RI WKH GRFXPHQW KDV EHHQ UHDFKHG RU LI D ?FOHDUSDJH LV HQFRXQWHUHG� /D7H;
VWDUWV D QHZ SDJH� UHOD[HV DOO UHVWULFWLYH RDWࢻ FRQGLWLRQV� DQG RXWSXWV DOO RDWVࢻ LQ WKH
KROGLQJ TXHXH E\ SODFLQJ WKHP RQ RDWࢻ SDJH�V��

,Q VRPH VSHFLDO FDVHV /D7H; ZRQَW IROORZ WKHVH SRVLWLRQLQJ SDUDPHWHUV DQG DGGLWLRQDO FRP�
PDQGV ZLOO EH QHFHVVDU\� IRU H[DPSOH� LI RQH QHHGV WR VSHFLI\ DQ DOLJQPHQW RWKHU WKDQ
FHQWHUHG IRU D RDWࢻ WKDW VLWV DORQH LQ RQH SDJH��

� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�IORDW�
� )ORDW HQYLURQPHQW SRVLWLRQLQJ� E\ )UDQN 0LWWHOEDFK ʆ^KWWS���WH[�VWDFNH[FKDQJH�FRP�D������`
� KWWS���WH[�VWDFNH[FKDQJH�FRP�TXHVWLRQV�������KRZ�WR�SODFH�D�IORDW�DW�WKH�WRS�RI�D�IORDWV�RQO\�SDJH

���
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.HHSLQJ RDWVࢻ LQ WKHLU SODFH

8VH ?OLVWRIILJXUHV WR DGG D OLVW RI WKH JXUHVࢺ LQ WKH EHJLQQLQJ RI WKH GRFXPHQW�
7R FKDQJH WKH QDPH XVHG LQ WKH FDSWLRQ IURP )LJXUH WR ([DPSOH � XVH ?UHQHZFRP�
PDQG^?ILJXUHQDPH`^([DPSOH` LQ WKH JXUHࢺ FRQWHQWV�

)LJXUHV ZLWK ERUGHUV

,WَV SRVVLEOH WR JHW D WKLQ ERUGHU DURXQG DOO �JXUHVࢺ <RX KDYH WR ZULWH WKH IROORZLQJ RQFH
DW WKH EHJLQQLQJ RI WKH GRFXPHQW�

?XVHSDFNDJH^IORDW`
?IORDWVW\OH^ER[HG`
?UHVW\OHIORDW^ILJXUH`

7KH ERUGHU ZLOO QRW LQFOXGH WKH FDSWLRQ�

������� 7DEOHV

)ORDWLQJ WDEOHV DUH FRYHUHG LQ D VHSDUDWH FKDSWHU�� /HWَV JLYH D TXLFN UHPLQGHU KHUH� 7KH
WDEXODU HQYLURQPHQW WKDW ZDV XVHG WR FRQVWUXFW WKH WDEOHV LV QRW D RDWࢻ E\ GHIDXOW� 7KHUH�
IRUH� IRU WDEOHV \RX ZLVK WR �RDWࢻ ZUDS WKH WDEXODU HQYLURQPHQW ZLWKLQ D WDEOH HQYLURQ�
PHQW� OLNH WKLV�

?EHJLQ^WDEOH`
?EHJLQ^WDEXODU`^���`
��� WDEOH GDWD ���
?HQG^WDEXODU`

?HQG^WDEOH`

<RX PD\ IHHO WKDW LW LV D ELW ORQJ ZLQGHG� EXW VXFK GLVWLQFWLRQV DUH QHFHVVDU\� EHFDXVH \RX
PD\ QRW ZDQW DOO WDEOHV WR EH WUHDWHG DV D �RDWࢻ

8VH ?OLVWRIWDEOHV WR DGG D OLVW RI WKH WDEOHV LQ WKH EHJLQQLQJ RI WKH GRFXPHQW�

����� .HHSLQJ RDWVࡄ LQ WKHLU SODFH

7KH SODFHLQVKWWS���ZZZ�FWDQ�RUJ�SNJ�SODFHLQV SDFNDJH SURYLGHV WKH FRPPDQG
?)ORDW%DUULHU� ZKLFK FDQ EH XVHG WR SUHYHQW RDWVࢻ IURP EHLQJ PRYHG RYHU LW� 7KLV FDQ� H�J��
EH XVHIXO DW WKH EHJLQQLQJ RI HDFK VHFWLRQ� 7KH SDFNDJH HYHQ SURYLGHV DQ RSWLRQ WR FKDQJH
WKH GHࢺQLWLRQ RI ?VHFWLRQ WR DXWRPDWLFDOO\ LQFOXGH D ?)ORDW%DUULHU� 7KLV FDQ EH VHW
E\ ORDGLQJ WKH SDFNDJH ZLWK WKH RSWLRQ >VHFWLRQ@ �?XVHSDFNDJH>VHFWLRQ@^SODFHLQV`��
?)ORDW%DUULHU PD\ DOVR EH XVHIXO WR SUHYHQW RDWVࢻ LQWUXGLQJ RQ OLVWV FUHDWHG XVLQJ LWHP�
L]H RU HQXPHUDWH� 7KH IODIWHU SDFNDJH FDQ EH XVHG WR IRUFH RDWVࢻ WR DSSHDU DIWHU WKH\
DUH GHࢺQHG� DQG WKH HQGIORDWKWWS���ZZZ�FWDQ�RUJ�SNJ�HQGIORDW SDFNDJH FDQ EH XVHG
WR SODFH DOO RDWVࢻ DW WKH HQG RI D GRFXPHQW� 7KH IORDWKWWS���ZZZ�FWDQ�RUJ�SNJ�IORDW
SDFNDJH SURYLGHV WKH + RSWLRQ WR RDWLQJࢻ HQYLURQPHQWV� ZKLFK VWRSV WKHP IURP �RDWLQJࢻ

� &KDSWHU ���� RQ SDJH ���

���

http://www.ctan.org/pkg/placeins
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)ORDWV� )LJXUHV DQG &DSWLRQV

����� &DSWLRQV

,W LV DOZD\V JRRG SUDFWLFH WR DGG D FDSWLRQ WR DQ\ JXUHࢺ RU WDEOH� )RUWXQDWHO\� WKLV LV YHU\
VLPSOH LQ /D7H;� $OO \RX QHHG WR GR LV XVH WKH ?FDSWLRQ^

WH[W

` FRPPDQG ZLWKLQ WKH
RDWࢻ HQYLURQPHQW� /D7H; ZLOO DXWRPDWLFDOO\ NHHS WUDFN RI WKH QXPEHULQJ RI �JXUHVࢺ VR \RX
GR QRW QHHG WR LQFOXGH WKLV ZLWKLQ WKH FDSWLRQ WH[W�

7KH ORFDWLRQ RI WKH FDSWLRQ LV WUDGLWLRQDOO\ XQGHUQHDWK WKH �RDWࢻ +RZHYHU� LW LV XS WR \RX WR
WKHUHIRUH LQVHUW WKH FDSWLRQ FRPPDQG DIWHU WKH DFWXDO FRQWHQWV RI WKH RDWࢻ �EXW VWLOO ZLWKLQ
WKH HQYLURQPHQW�� ,I \RX SODFH LW EHIRUH� WKHQ WKH FDSWLRQ ZLOO DSSHDU DERYH WKH �RDWࢻ 7U\
RXW WKH IROORZLQJ H[DPSOH WR GHPRQVWUDWH WKLV HࢹHFW�

?GRFXPHQWFODVV>D�SDSHU���SW@^DUWLFOH`

?XVHSDFNDJH>HQJOLVK@^EDEHO`
?XVHSDFNDJH^JUDSKLF[`

?EHJLQ^GRFXPHQW`

?EHJLQ^ILJXUH`>K�@
?FDSWLRQ^$ SLFWXUH RI D JXOO�`
?FHQWHULQJ

?LQFOXGHJUDSKLFV>ZLGWK ���?WH[WZLGWK@^JXOO`
?HQG^ILJXUH`

?EHJLQ^ILJXUH`>K�@
?FHQWHULQJ

?UHIOHFWER[^�
?LQFOXGHJUDSKLFV>ZLGWK ���?WH[WZLGWK@^JXOO`������!`

?FDSWLRQ^$ SLFWXUH RI WKH VDPH JXOO
ORRNLQJ WKH RWKHU ZD\�`

?HQG^ILJXUH`

?EHJLQ^WDEOH`>K�@
?EHJLQ^FHQWHU`

?EHJLQ^WDEXODU`^ O F U `
?KOLQH
� 	 � 	 � ??
� 	 � 	 � ??
� 	 � 	 � ??
?KOLQH
?HQG^WDEXODU`

?HQG^FHQWHU`
?FDSWLRQ^$ VLPSOH WDEOH`

?HQG^WDEOH`

1RWLFH KRZ WKH WDEOHV DQG ILJXUHV
KDYH LQGHSHQGHQW FRXQWHUV�

?HQG^GRFXPHQW`

���



&DSWLRQV

)LJXUH ��

1RWH WKDW WKH FRPPDQG ?UHIOHFWER[^���` LSVࢻ LWV FRQWHQW KRUL]RQWDOO\�

������� 6LGH FDSWLRQV

,W LV VRPHWLPHV GHVLUDEOH WR KDYH D FDSWLRQ DSSHDU RQ WKH VLGH RI D �RDWࢻ UDWKHU WKDQ DERYH
RU EHORZ� 7KH VLGHFDS SDFNDJH FDQ EH XVHG WR SODFH D FDSWLRQ EHVLGH D JXUHࢺ RU WDEOH� 7KH
IROORZLQJ H[DPSOH GHPRQVWUDWHV WKLV IRU D JXUHࢺ E\ XVLQJ D 6&ILJXUH HQYLURQPHQW LQ SODFH
RI WKH ILJXUH HQYLURQPHQW�

���



)ORDWV� )LJXUHV DQG &DSWLRQV

?GRFXPHQWFODVV^DUWLFOH`

?XVHSDFNDJH>SGIWH[@^JUDSKLF[`
?XVHSDFNDJH^VLGHFDS`

?EHJLQ^GRFXPHQW`

?EHJLQ^6&ILJXUH`
?FHQWHULQJ
?FDSWLRQ^ ��� FDSWLRQ WH[W ��� `
?LQFOXGHJUDSKLFV>ZLGWK ���?WH[WZLGWK@�

^*LUDIIBSLFWXUH`� SLFWXUH ILOHQDPH
?HQG^6&ILJXUH`

?HQG^GRFXPHQW`

)LJXUH ��

������� 8QQXPEHUHG FDSWLRQV

,Q VRPH W\SHV RI GRFXPHQW �VXFK DV SUHVHQWDWLRQV�� LW PD\ QRW EH GHVLUDEOH IRU JXUHࢺ
FDSWLRQV WR VWDUW )LJXUH� � 7KLV LV HDV\ WR VXSSUHVV E\ MXVW SODFLQJ WKH FDSWLRQ WH[W LQ WKH
)LJXUH HQYLURQPHQW� ZLWKRXW HQFORVLQJ LW LQ D &DSWLRQ� 7KLV KRZHYHU PHDQV WKDW WKHUH LV
QR FDSWLRQ DYDLODEOH IRU LQFOXVLRQ LQ D OLVW RI �JXUHVࢺ

���



/LVWV RI JXUHVࢺ DQG WDEOHV

������� 5HQDPLQJ WDEOH FDSWLRQ SUHࡃ[

,Q FDVH \RX ZDQW WR UHQDPH \RXU WDEOH FDSWLRQ IURP ْ7DEOHْ WR VRPHWKLQJ HOVH� \RX FDQ XVH
WKH ?FDSWLRQVHWXS FRPPDQG� )RU H[DPSOH�

?XVHSDFNDJH^FDSWLRQ`
?FDSWLRQVHWXS>WDEOH@^QDPH 1HZ 7DEOH 1DPH`

����� /LVWV RI JXUHVࡃ DQG WDEOHV

&DSWLRQV FDQ EH OLVWHG DW WKH EHJLQQLQJ RI D SDSHU RU UHSRUW LQ D ْ/LVW RI 7DEOHVْ RU D ْ/LVW RI
)LJXUHVْ VHFWLRQ E\ XVLQJ WKH ?OLVWRIWDEOHV RU ?OLVWRIILJXUHV FRPPDQGV� UHVSHFWLYHO\�
7KH FDSWLRQ XVHG IRU HDFK JXUHࢺ ZLOO DSSHDU LQ WKHVH OLVWV� DORQJ ZLWK WKH JXUHࢺ QXPEHUV�
DQG SDJH QXPEHUV WKDW WKH\ DSSHDU RQ�

7KH ?FDSWLRQ FRPPDQG DOVR KDV DQ RSWLRQDO SDUDPHWHU�
?FDSWLRQ>

VKRUW

@^

ORQJ

` ZKLFK LV XVHG IRU WKH /LVW RI 7DEOHV RU /LVW RI
)LJXUHV � 7\SLFDOO\ WKH VKRUW GHVFULSWLRQ LV IRU WKH FDSWLRQ OLVWLQJ� DQG WKH ORQJ GHVFULS�
WLRQ ZLOO EH SODFHG EHVLGH WKH JXUHࢺ RU WDEOH� 7KLV LV SDUWLFXODUO\ XVHIXO LI WKH FDSWLRQ LV
ORQJ� DQG RQO\ D ْRQH�OLQHUْ LV GHVLUHG LQ WKH JXUH�WDEOHࢺ OLVWLQJ� +HUH LV DQ H[DPSOH RI WKLV
XVDJH�

?GRFXPHQWFODVV>��SW@^DUWLFOH`
?XVHSDFNDJH^JUDSKLF[`

?EHJLQ^GRFXPHQW`

?OLVWRIILJXUHV

?VHFWLRQ^,QWURGXFWLRQ`

?EHJLQ^ILJXUH`>KE@
?FHQWHULQJ
?LQFOXGHJUDSKLFV>ZLGWK �LQ@^JHFNR`
?FDSWLRQ>&ORVH XS RI ?WH[WLW^+HPLGDFW\OXV` VS�@
^&ORVH XS RI ?WH[WLW^+HPLGDFW\OXV` VS�� ZKLFK LV
SDUW WKH JHQXV RI WKH JHFNR IDPLO\� ,W LV WKH
VHFRQG PRVW VSHFLRVH JHQXV LQ WKH IDPLO\�`

?HQG^ILJXUH`

?HQG^GRFXPHQW`

���



)ORDWV� )LJXUHV DQG &DSWLRQV

)LJXUH ��

����� /DEHOV DQG FURVV�UHIHUHQFLQJ

/DEHOV DQG FURVV�UHIHUHQFHV ZRUN IDLUO\ VLPLODUO\ WR WKH JHQHUDO FDVH � VHH WKH /DEHOV DQG
&URVV�UHIHUHQFLQJ� VHFWLRQ IRU PRUH LQIRUPDWLRQ�

! :DUQLQJ
,I \RX ZDQW WR ODEHO D JXUHࢺ VR WKDW \RX FDQ UHIHUHQFH LW ODWHU� \RX KDYH WR DGG WKH
ODEHO DIWHU WKH FDSWLRQ �LQVLGH VHHPV WR ZRUN LQ /D7H; �H� EXW LQVLGH WKH RDWLQJࡄ
HQYLURQPHQW � ,I LW LV GHFODUHG RXWVLGH� LW ZLOO JLYH WKH VHFWLRQ QXPEHU�

,I WKH ODEHO SLFNV XS WKH VHFWLRQ RU OLVW QXPEHU LQVWHDG RI WKH JXUHࢺ QXPEHU� SXW WKH ODEHO
LQVLGH WKH FDSWLRQ WR HQVXUH FRUUHFW QXPEHULQJ� ,I \RX JHW DQ HUURU ZKHQ WKH ODEHO LV LQVLGH
WKH FDSWLRQ� XVH ?SURWHFW LQ IURQW RI WKH ?ODEHO FRPPDQG�

� &KDSWHU �� RQ SDJH ���

���



:UDSSLQJ WH[W DURXQG JXUHVࢺ

����� :UDSSLQJ WH[W DURXQG JXUHVࡃ

$Q DXWKRU PD\ SUHIHU WKDW VRPH RDWVࢻ GR QRW EUHDN WKH RZࢻ RI WH[W� EXW LQVWHDG DOORZ WH[W
WR ZUDS DURXQG LW� �2EYLRXVO\� WKLV HࢹHFW RQO\ ORRNV GHFHQW ZKHQ WKH JXUHࢺ LQ TXHVWLRQ LV
VLJQLࢺFDQWO\ QDUURZHU WKDQ WKH WH[W ZLGWK��

$ ZRUG RI ZDUQLQJ� :UDSSLQJ JXUHVࢺ LQ /D7H[ ZLOO UHTXLUH D ORW RI PDQXDO DGMXVWPHQW
RI \RXU GRFXPHQW� 7KHUH DUH VHYHUDO SDFNDJHV DYDLODEOH IRU WKH WDVN� EXW QRQH RI WKHP
ZRUNV SHUIHFWO\� %HIRUH \RX PDNH WKH FKRLFH RI LQFOXGLQJ JXUHVࢺ ZLWK WH[W ZUDSSLQJ LQ \RXU
GRFXPHQW� PDNH VXUH \RX KDYH FRQVLGHUHG DOO WKH RSWLRQV� )RU H[DPSOH� \RX FRXOG XVH D
OD\RXW ZLWK WZR FROXPQV IRU \RXU GRFXPHQWV DQG KDYH QR WH[W�ZUDSSLQJ DW DOO�

$Q\ZD\� ZH ZLOO ORRN DW WKH SDFNDJH ZUDSILJ� 1RWH WKDW ZUDSILJ PD\ QRW FRPH ZLWK WKH
GHIDXOW LQVWDOODWLRQ RI /D7H;� \RX PLJKW QHHG WR LQVWDOO DGGLWLRQDO SDFNDJHV�� 1RWHG DOVR�
ZUDSࢺJ LV LQFRPSDWLEOH ZLWK WKH HQXPHUDWH DQG LWHPL]H HQYLURQPHQWV

7R XVH ZUDSILJ� \RX PXVW UVWࢺ DGG WKLV WR WKH SUHDPEOH�

?XVHSDFNDJH^ZUDSILJ`

7KLV WKHQ JLYHV \RX DFFHVV WR�

?EHJLQ^ZUDSILJXUH`>OLQHKHLJKW@^SRVLWLRQ`^ZLGWK`

7KHUH DUH RYHUDOO HLJKW SRVVLEOH SRVLWLRQLQJ WDUJHWV�

U 5 ULJKW VLGH RI WKH WH[W
O / OHIW VLGH RI WKH WH[W
L , LQVLGH HGJHيQHDU WKH ELQGLQJ �LQ D WZRVLGH GRFXPHQW�
R 2 RXWVLGH HGJHيIDU IURP WKH ELQGLQJ

7KH XSSHUFDVH�FKDUDFWHU DOORZV WKH JXUHࢺ WR �RDWࢻ ZKLOH WKH ORZHUFDVH YHUVLRQ PHDQV ْH[�
DFWO\ KHUHْ� �

7KH ZLGWK LV� RI FRXUVH� WKH ZLGWK RI WKH �JXUHࢺ $Q H[DPSOH�

?EHJLQ^ZUDSILJXUH`^U`^���?WH[WZLGWK`
?EHJLQ^FHQWHU`
?LQFOXGHJUDSKLFV>ZLGWK ����?WH[WZLGWK@^JXOO`

?HQG^FHQWHU`
?FDSWLRQ^$ JXOO`

?HQG^ZUDSILJXUH`

� &KDSWHU � RQ SDJH ��
� KWWS���IWS�XQLYLH�DF�DW�SDFNDJHV�WH[�PDFURV�ODWH[�FRQWULE�ZUDSILJ�ZUDSILJ�GRF�SGI

���
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)ORDWV� )LJXUHV DQG &DSWLRQV

)LJXUH ��

<RX FDQ DOVR DOORZ /D7H; WR DVVLJQ D ZLGWK WR WKH ZUDS E\ VHWWLQJ WKH ZLGWK WR �SW�
?EHJLQ^ZUDSࢺJXUH`^O`^�SW`

1RWH WKDW ZH KDYH VSHFLࢺHG D VL]H IRU ERWK WKH ZUDSILJXUH HQYLURQPHQW DQG WKH LPDJH ZH
KDYH LQFOXGHG� :H GLG LW LQ WHUPV RI WKH WH[W ZLGWK� LW LV DOZD\V EHWWHU WR XVH UHODWLYH VL]HV
LQ /D7H;� OHW /D7H; GR WKH ZRUN IRU \RX� 7KH ْZUDSْ LV VOLJKWO\ ELJJHU WKDQ WKH SLFWXUH�
VR WKH FRPSLOHU ZLOO QRW UHWXUQ DQ\ VWUDQJH ZDUQLQJ DQG \RX ZLOO KDYH D VPDOO ZKLWH IUDPH
EHWZHHQ WKH LPDJH DQG WKH VXUURXQGLQJ WH[W� <RX FDQ FKDQJH LW WR JHW D EHWWHU UHVXOW� EXW
LI \RX GRQَW NHHS WKH LPDJH VPDOOHU WKDQ WKH ْZUDSْ� \RX ZLOO VHH WKH LPDJH RYHU WKH WH[W�

7KH ZUDSࢺJ SDFNDJH FDQ DOVR EH XVHG ZLWK XVHU�GHࢺQHG RDWVࢻ ZLWK RDWࢻ SDFNDJH� 6HH EHORZ
LQ WKH VHFWLRQ RQ FXVWRP ���RDWVࢻ

������� 7LS IRU JXUHVࡃ ZLWK WRR PXFK ZKLWH VSDFH

,W KDSSHQV WKDW \RXَOO JHQHUDWH JXUHVࢺ ZLWK WRR PXFK �RU WRR OLWWOH� ZKLWH VSDFH RQ WKH WRS RU
ERWWRP� ,Q VXFK D FDVH� \RX FDQ VLPSO\ PDNH XVH RI WKH RSWLRQDO DUJXPHQW >OLQHKHLJKW@�
,W VSHFLࢺHV WKH KHLJKW RI WKH JXUHࢺ LQ QXPEHU RI OLQHV RI WH[W� $OVR UHPHPEHU WKDW WKH
HQYLURQPHQW FHQWHU DGGV VRPH H[WUD ZKLWH VSDFH DW LWV WRS DQG ERWWRP� FRQVLGHU XVLQJ WKH
FRPPDQG ?FHQWHULQJ LQVWHDG�

�� &KDSWHU ���� RQ SDJH ���

���



:UDSSLQJ WH[W DURXQG JXUHVࢺ

$QRWKHU SRVVLELOLW\ LV DGGLQJ VSDFH ZLWKLQ WKH RDWࢻ XVLQJ WKH ?YVSDFH^���` FRPPDQG�
7KH DUJXPHQW LV WKH VL]H RI WKH VSDFH \RX ZDQW WR DGG� \RX FDQ XVH DQ\ XQLW \RX ZDQW�
LQFOXGLQJ SW� PP� LQ� HWF� ,I \RX SURYLGH D QHJDWLYH DUJXPHQW� LW ZLOO DGG D QHJDWLYH VSDFH�
WKXV UHPRYLQJ VRPH ZKLWH VSDFH� 8VLQJ ?YVSDFH WHQGV WR PRYH WKH FDSWLRQ UHODWLYH WR WKH
RDWࢻ ZKLOH WKH >OLQHKHLJKW@ DUJXPHQW GRHV QRW� +HUH LV DQ H[DPSOH XVLQJ WKH ?YVSDFH
FRPPDQG� WKH FRGH LV H[DFWO\ WKH RQH RI WKH SUHYLRXV FDVH� ZH MXVW DGGHG VRPH QHJDWLYH
YHUWLFDO VSDFHV WR VKULQN HYHU\WKLQJ XS�

?EHJLQ^ZUDSILJXUH`^U`^���?WH[WZLGWK`
?YVSDFH^���SW`
?EHJLQ^FHQWHU`
?LQFOXGHJUDSKLFV>ZLGWK ����?WH[WZLGWK@^JXOO`

?HQG^FHQWHU`
?YVSDFH^���SW`
?FDSWLRQ^$ JXOO`
?YVSDFH^���SW`

?HQG^ZUDSILJXUH`

)LJXUH �� ���

,Q WKLV FDVH LW PD\ ORRN WRR VKUXQN� EXW \RX FDQ PDQDJH VSDFHV WKH ZD\ \RX OLNH� ,Q JHQHUDO�
LW LV EHVW QRW WR DGG DQ\ VSDFH DW DOO� OHW /D7H; GR WKH IRUPDWWLQJ ZRUN�

���



)ORDWV� )LJXUHV DQG &DSWLRQV

�,Q WKLV FDVH� WKH SUREOHP LV WKH XVH RI ?EHJLQ^FHQWHU` WR FHQWHU WKH LPDJH� 7KH FHQWHU
HQYLURQPHQW DGGV H[WUD VSDFH WKDW FDQ EH DYRLGHG LI ?FHQWHULQJ LV XVHG LQVWHDG��

<RX FDQ XVH LQWH[WVHS SDUDPHWHU WR FRQWURO DGGLWLRQDO VSDFH DERYH DQG EHORZ WKH �JXUHࢺ
?VHWOHQJWK?LQWH[WVHS^�SW`

$OWHUQDWLYHO\ \RX PLJKW XVH WKH SLFLQV SDFNDJH LQVWHDG RI WKH ZUDSࢺJ SDFNDJH ZKLFK
SURGXFHV D FRUUHFW YHUVLRQ ZLWKRXW WKH H[FHVV ZKLWH VSDFH RXW RI WKH ER[ ZLWKRXW DQ\ KDQG
WXQLQJ�

7KHUH LV DOVR DQ DOWHUQDWLYH WR ZUDSILJ� WKH SDFNDJH IORDWIOW KWWS���ZZZ�FWDQ�RUJ�
SNJ�IORDWIOW�

7R UHPRYH WKH ZKLWH VSDFH IURP D JXUHࢺ RQFH IRU DOO� RQH VKRXOG UHIHU WR WKH SURJUDP
SGIFURS� LQFOXGHG LQ PRVW 7H; LQVWDOODWLRQV�

����� 6XEࡄRDWV

$ XVHIXO H[WHQVLRQ LV WKH VXEFDSWLRQKWWS���ZZZ�FWDQ�RUJ�SNJ�VXEFDSWLRQ SDFNDJH
ZKLFK XVHV VXEࢻRDWV ZLWKLQ D VLQJOH �RDWࢻ 7KH VXEILJXUH DQG VXEILJ SDFNDJHV DUH GHSUH�
FDWHG KRZHYHU WKH\ DUH XVHIXO DOWHUQDWLYHV ZKHQ XVHG LQ�FRQMXQFWLRQ ZLWK ODWH[ WHPSODWHV
�L�H WHPSODWHV IRU MRXUQDOV IURP 6SULQJHU DQG ,23� ,(((7UDQ DQG $&0 6,*� WKDW DUH QRW
FRPSDWLEOH ZLWK VXEFDSWLRQ� 7KHVH SDFNDJHV JLYH WKH DXWKRU WKH DELOLW\ WR KDYH VXEࢺJ�
XUHV ZLWKLQ �JXUHVࢺ RU VXEWDEOHV ZLWKLQ WDEOH �RDWVࢻ 6XEࢻRDWV KDYH WKHLU RZQ FDSWLRQ� DQG
DQ RSWLRQDO JOREDO FDSWLRQ� $Q H[DPSOH ZLOO EHVW LOOXVWUDWH WKH XVDJH RI WKH VXEFDSWLRQ
SDFNDJH�

?XVHSDFNDJH^JUDSKLF[`
?XVHSDFNDJH^FDSWLRQ`
?XVHSDFNDJH^VXEFDSWLRQ`

?EHJLQ^ILJXUH`
?FHQWHULQJ
?EHJLQ^VXEILJXUH`>E@^���?WH[WZLGWK`

?LQFOXGHJUDSKLFV>ZLGWK ?WH[WZLGWK@^JXOO`
?FDSWLRQ^$ JXOO`
?ODEHO^ILJ�JXOO`

?HQG^VXEILJXUH`�
a �DGG GHVLUHG VSDFLQJ EHWZHHQ LPDJHV� H� J� a� ?TXDG� ?TTXDG� ?KILOO HWF�

��RU D EODQN OLQH WR IRUFH WKH VXEILJXUH RQWR D QHZ OLQH�
?EHJLQ^VXEILJXUH`>E@^���?WH[WZLGWK`

?LQFOXGHJUDSKLFV>ZLGWK ?WH[WZLGWK@^WLJHU`
?FDSWLRQ^$ WLJHU`
?ODEHO^ILJ�WLJHU`

?HQG^VXEILJXUH`
a �DGG GHVLUHG VSDFLQJ EHWZHHQ LPDJHV� H� J� a� ?TXDG� ?TTXDG� ?KILOO HWF�

��RU D EODQN OLQH WR IRUFH WKH VXEILJXUH RQWR D QHZ OLQH�
?EHJLQ^VXEILJXUH`>E@^���?WH[WZLGWK`

?LQFOXGHJUDSKLFV>ZLGWK ?WH[WZLGWK@^PRXVH`
?FDSWLRQ^$ PRXVH`
?ODEHO^ILJ�PRXVH`

?HQG^VXEILJXUH`
?FDSWLRQ^3LFWXUHV RI DQLPDOV`?ODEHO^ILJ�DQLPDOV`

?HQG^ILJXUH`

���
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6XEࢻRDWV

)LJXUH ��

<RX ZLOO QRWLFH WKDW WKH JXUHࢺ HQYLURQPHQW LV VHW XS DV XVXDO� <RX PD\ DOVR XVH D WDEOH
HQYLURQPHQW IRU VXEWDEOHV� )RU HDFK VXEࢻRDW� \RX QHHG WR XVH�

?EHJLQ^WDEOH`>�SODFHPHQW VSHFLILHU!@
?EHJLQ^VXEWDEOH`>�SODFHPHQW VSHFLILHU!@^�ZLGWK!`

?FHQWHULQJ
��� WDEOH � ���
?FDSWLRQ^�VXE FDSWLRQ!`

?HQG^VXEWDEOH`
a
?EHJLQ^VXEWDEOH`>�SODFHPHQW VSHFLILHU!@^�ZLGWK!`

?FHQWHULQJ
��� WDEOH � ���
?FDSWLRQ^�VXE FDSWLRQ!`

?HQG^VXEWDEOH`
?HQG^WDEOH`

,I \RX LQWHQG WR FURVV�UHIHUHQFH DQ\ RI WKH VXEࢻRDWV� VHH ZKHUH WKH ODEHO LV LQVHUWHG� ?FDSWLRQ
RXWVLGH WKH VXEILJXUH�HQYLURQPHQW ZLOO SURYLGH WKH JOREDO FDSWLRQ�

VXEFDSWLRQ ZLOO DUUDQJH WKH JXUHVࢺ RU WDEOHV VLGH�E\�VLGH SURYLGLQJ WKH\ FDQ �Wࢺ RWKHUZLVH�
LW ZLOO DXWRPDWLFDOO\ VKLIW VXEࢻRDWV EHORZ� 7KLV HࢹHFW FDQ EH DGGHG PDQXDOO\� E\ SXWWLQJ
WKH QHZOLQH FRPPDQG �??� EHIRUH WKH JXUHࢺ \RX ZLVK WR PRYH WR D QHZOLQH�

+RUL]RQWDO VSDFHV EHWZHHQ JXUHVࢺ DUH FRQWUROOHG E\ RQH RI VHYHUDO FRPPDQGV� ZKLFK DUH
SODFHG LQ EHWZHHQ ?EHJLQ^VXEILJXUH` DQG ?HQG^VXEILJXUH`�

ٗ $ QRQ�EUHDNLQJ VSDFH �VSHFLࢺHG E\ ʜ DV LQ WKH H[DPSOH DERYH� FDQ EH XVHG WR LQVHUW D
VSDFH LQ EHWZHHQ WKH VXEࢺJV�

ٗ 0DWK VSDFHV��� ?TTXDG� ?TXDG� ?�� DQG ?�
ٗ *HQHULF VSDFH� ?KVSDFH^

OHQJWK

`
ٗ $XWRPDWLFDOO\ H[SDQGLQJ�FRQWUDFWLQJ VSDFH� ?KILOO

�� &KDSWHU ����� RQ SDJH ���

���



)ORDWV� )LJXUHV DQG &DSWLRQV

����� :LGH JXUHVࡃ LQ WZR FROXPQ GRFXPHQWV

,I \RX DUH ZULWLQJ D GRFXPHQW XVLQJ WZR FROXPQV �L�H� \RX VWDUWHG \RXU GRFXPHQW ZLWK
VRPHWKLQJ OLNH ?GRFXPHQWFODVV>WZRFROXPQ@^DUWLFOH`�� \RX PLJKW KDYH QRWLFHG WKDW \RX
FDQَW XVH RDWLQJࢻ HOHPHQWV WKDW DUH ZLGHU WKDQ WKH ZLGWK RI D FROXPQ �XVLQJ D /D7H;
QRWDWLRQ� ZLGHU WKDQ ���?WH[WZLGWK�� RWKHUZLVH \RX ZLOO VHH WKH LPDJH RYHUODSSLQJ ZLWK
WH[W� ,I \RX UHDOO\ KDYH WR XVH VXFK ZLGH HOHPHQWV� WKH RQO\ VROXWLRQ LV WR XVH WKH ْVWDUUHGْ
YDULDQWV RI WKH RDWLQJࢻ HQYLURQPHQWV� WKDW DUH ^ILJXUH` DQG ^WDEOH`� 7KRVH ْVWDUUHGْ
YHUVLRQV ZRUN OLNH WKH VWDQGDUG RQHV� EXW WKH\ ZLOO EH DV ZLGH DV WKH SDJH� VR \RX ZLOO JHW
QR RYHUODSSLQJ�

$ EDG SRLQW RI WKRVH HQYLURQPHQWV LV WKDW WKH\ FDQ EH SODFHG RQO\ DW WKH WRS RI WKH SDJH
RU RQ WKHLU RZQ SDJH� ,I \RX WU\ WR VSHFLI\ WKHLU SRVLWLRQ XVLQJ PRGLࢺHUV OLNH E RU K WKH\
ZLOO EH LJQRUHG� $GG ?XVHSDFNDJH^GEOIORDWIL[` WR WKH SUHDPEOH LQ RUGHU WR DOOHYLDWH WKLV
SUREOHP ZLWK UHJDUG WR SODFLQJ WKHVH RDWVࢻ DW WKH ERWWRP RI D SDJH� XVLQJ WKH RSWLRQDO
VSHFLࢺHU >E@� 'HIDXOW LV >WES@� +RZHYHU� K VWLOO GRHV QRW ZRUN�

7R SUHYHQW WKH JXUHVࢺ IURP EHLQJ SODFHG RXW�RI�RUGHU ZLWK UHVSHFW WR WKHLU ْQRQ�VWDUUHGْ
FRXQWHUSDUWV� WKH SDFNDJH IL[OW[�H �� VKRXOG EH XVHG �H�J� ?XVHSDFNDJH^IL[OW[�H`��

����� &XVWRP RDWVࡄ

,I WDEOHV DQG JXUHVࢺ DUH QRW DGHTXDWH IRU \RXU QHHGV� WKHQ \RX DOZD\V KDYH WKH RSWLRQ WR
FUHDWH \RXU RZQ� ([DPSOHV RI VXFK LQVWDQFHV FRXOG EH VRXUFH FRGH H[DPSOHV� RU PDSV� )RU
D SURJUDP RDWࢻ H[DPSOH� RQH PLJKW WKHUHIRUH ZLVK WR FUHDWH D RDWࢻ QDPHG SURJUDP� 7KH
SDFNDJH IORDW LV \RXU IULHQG IRU WKLV WDVN� $OO FRPPDQGV WR VHW XS WKH QHZ RDW PXVW EH
SODFHG LQ WKH SUHDPEOH� DQG QRW ZLWKLQ WKH GRFXPHQW�

�� $GG ?XVHSDFNDJH^IORDW` WR WKH SUHDPEOH RI \RXU GRFXPHQW
�� 'HFODUH \RXU QHZ RDWࢻ XVLQJ� ?QHZIORDW^W\SH`^SODFHPHQW`^H[W`>RXWHU

FRXQWHU@� ZKHUH�
ٗ W\SH � WKH QHZ QDPH \RX ZLVK WR FDOO \RXU �RDWࢻ LQ WKLV LQVWDQFH� َSURJUDPَ�
ٗ SODFHPHQW � W� E� S� RU K �DV SUHYLRXVO\ GHVFULEHG LQ 3ODFHPHQW���� ZKHUH OHWWHUV
HQXPHUDWH SHUPLWWHG SODFHPHQWV�

ٗ H[W � WKH OHࢺ QDPH H[WHQVLRQ RI DQ DX[LOLDU\ OHࢺ IRU WKH OLVW RI JXUHVࢺ �RU ZKDWHYHU��
/DWH[ ZULWHV WKH FDSWLRQV WR WKLV �OHࢺ

ٗ RXWHU FRXQWHU � WKH SUHVHQFH RI WKLV SDUDPHWHU LQGLFDWHV WKDW WKH FRXQWHU DVVRFLDWHG
ZLWK WKLV QHZ RDWࢻ VKRXOG GHSHQG RQ RXWHU FRXQWHU� IRU H[DPSOH َFKDSWHUَ�

�� 7KH GHIDXOW QDPH WKDW DSSHDUV DW WKH VWDUW RI WKH FDSWLRQ LV WKH W\SH� ,I \RX ZLVK WR
DOWHU WKLV� XVH ?IORDWQDPH^W\SH`^IORDWQDPH`

�� &KDQJLQJ RDWࢻ VW\OH FDQ EH LVVXHG ZLWK ?IORDWVW\OH^VW\OH` �:RUNV RQ DOO VXE�
VHTXHQW ?QHZIORDW FRPPDQGV� WKHUHIRUH� PXVW EH LQVHUWHG EHIRUH ?QHZIORDW WR EH
HࢹHFWLYH��
ٗ SODLQ � WKH QRUPDO VW\OH IRU /DWH[ �RDWVࢻ EXW WKH FDSWLRQ LV DOZD\V EHORZ WKH
FRQWHQW�

�� KWWS���ZZZ�WH[�DF�XN�FJL�ELQ�WH[IDT�KWPO"ODEHO �FROIOWRUGHU
�� &KDSWHU ���� RQ SDJH ���

���
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&XVWRP RDWVࢻ

ٗ SODLQWRS � WKH QRUPDO VW\OH IRU /DWH[ �RDWVࢻ EXW WKH FDSWLRQ LV DOZD\V DERYH WKH
FRQWHQW�

ٗ ER[HG � D ER[ LV GUDZQ WKDW VXUURXQGV WKH �RDWࢻ DQG WKH FDSWLRQ LV SULQWHG EHORZ�
ٗ UXOHG � WKH FDSWLRQ DSSHDUV DERYH WKH �RDWࢻ ZLWK UXOHV LPPHGLDWHO\ DERYH DQG
EHORZ� 7KHQ WKH RDWࢻ FRQWHQWV� IROORZHG E\ D QDOࢺ KRUL]RQWDO UXOH�

)ORDW VW\OHV FDQ DOVR EH FXVWRPL]HG DV WKH VHFRQG H[DPSOH EHORZ LOOXVWUDWHV�

$Q H[DPSOH GRFXPHQW XVLQJ D QHZ SURJUDP RDWࢻ W\SH�

?GRFXPHQWFODVV^DUWLFOH`

?XVHSDFNDJH^IORDW`

?IORDWVW\OH^UXOHG`
?QHZIORDW^SURJUDP`^WKS`^ORS`
?IORDWQDPH^SURJUDP`^3URJUDP`

?EHJLQ^GRFXPHQW`

?EHJLQ^SURJUDP`
?EHJLQ^YHUEDWLP`

FODVV +HOOR:RUOG$SS ^
SXEOLF VWDWLF YRLG PDLQ�6WULQJ>@ DUJV� ^

��'LVSOD\ WKH VWULQJ
6\VWHP�RXW�SULQWOQ��+HOOR :RUOG����

`
`
?HQG^YHUEDWLP`

?FDSWLRQ^7KH +HOOR :RUOG� SURJUDP LQ -DYD�`
?HQG^SURJUDP`

?HQG^GRFXPHQW`

7KH YHUEDWLP HQYLURQPHQW LV DQ HQYLURQPHQW WKDW LV DOUHDG\ SDUW RI /DWH[� $OWKRXJK QRW
LQWURGXFHG VR IDU� LWV QDPH LV IDLUO\ LQWXLWLYH� /D7H; ZLOO UHSURGXFH HYHU\WKLQJ \RX JLYH LW�
LQFOXGLQJ QHZ OLQHV� VSDFHV� HWF� ,W LV JRRG IRU VRXUFH FRGH� EXW LI \RX ZDQW WR LQWURGXFH D
ORW RI FRGH \RX PLJKW FRQVLGHU XVLQJ WKH OLVWLQJV SDFNDJH� WKDW ZDV PDGH MXVW IRU LW�

:KLOH WKLV LV XVHIXO� RQH VKRXOG EH FDUHIXO ZKHQ HPEHGGLQJ WKH RDWࢻ ZLWKLQ DQRWKHU �RDWࢻ
,Q SDUWLFXODU� WKH HUURU

QRW LQ RXWHU SDU PRGH

PD\ RFFXU� 2QH VROXWLRQ PLJKW EH WR XVH WKH >+@ RSWLRQ �QRW DQ\ RWKHU� RQ WKH LQQHU �RDWࢻ
DV WKLV RSWLRQ ْSLQVْ WKH LQQHU RDWࢻ WR WKH RXWHU RQH�

1HZO\ FUHDWHG RDWVࢻ ZLWK ?QHZIORDW FDQ DOVR EH XVHG LQ FRPELQDWLRQ ZLWK WKH ZUDSILJ
SDFNDJH IURP DERYH� (�J� WKH IROORZLQJ FRGH FUHDWHV D RDWLQJࢻ WH[W ER[� ZKLFK RDWVࢻ LQ WKH
WH[W RQ WKH ULJKW VLGH RI WKH SDJH DQG LV FRPSOHWH ZLWK FDSWLRQ� QXPEHULQJ� DQ LQGH[ OHࢺ
ZLWK WKH H[WHQVLRQ �ORE DQG D FXVWRPL]DWLRQ RI WKH RDWَVࢻ YLVXDO OD\RXW�

?GRFXPHQWFODVV^DUWLFOH`

� KDYH K\SHUUHI SDFNDJH EHIRUH IORDW LQ RUGHU WR JHW VWUDQJH HUURUV ZLWK
�?WKH+IORDWER[
?XVHSDFNDJH>SGIWH[@^K\SHUUHI`

���



)ORDWV� )LJXUHV DQG &DSWLRQV

?XVHSDFNDJH^IORDW`

� DOORZV XVH RI �#� LQ FRQWURO VHTXHQFH QDPHV
?PDNHDWOHWWHU

� WKLV FUHDWHV D FXVWRP DQG VLPSOHU UXOHG ER[ VW\OH
?QHZFRPPDQG?IORDWF#VLPSOHUXOH>�@^^?#IV#FIRQW �� ��`?SDU`
?Q
HZFRPPDQG?IV#VLPSOHUXOH^?GHI?#IV#FIRQW^?EIVHULHV`?OHW?#IV#FDSW?IORDWF#VLPSOHUXOH

?GHI?#IV#SUH^?KUXOH KHLJKW��SW GHSWK�SW ?NHUQ�SW`�
?GHI?#IV#SRVW^?NHUQ�SW?KUXOH KHLJKW��SW GHSWK�SW ?NHUQ�SW ?UHOD[`�
?GHI?#IV#PLG^?NHUQ�SW`�
?OHW?#IV#LIWRSFDSW?LIWUXH`

� WKLV FRGH EORFN GHILQHV WKH QHZ DQG FXVWRP IORDWER[ IORDW HQYLURQPHQW
?IORDWVW\OH^VLPSOHUXOH`
?QHZIORDW^IORDWER[`^WKS`^ORE`>VHFWLRQ@
?IORDWQDPH^IORDWER[`^7H[W %R[`

?EHJLQ^GRFXPHQW`

?EHJLQ^IORDWER[`^U`^`
?WH[WLW^%RRWVWUDSSLQJ` LV D UHVDPSOLQJ WHFKQLTXH XVHG
IRU UREXVWO\ HVWLPDWLQJ VWDWLVWLFDO TXDQWLWLHV� VXFK DV
WKH PRGHO ILW �5A��� ,W RIIHUV VRPH SURWHFWLRQ DJDLQVW
WKH VDPSOLQJ ELDV�
?FDSWLRQ^%RRWVWUDSSLQJ`

?HQG^IORDWER[`

?HQG^GRFXPHQW`

������� &DSWLRQ VW\OHV

7R FKDQJH WKH DSSHDUDQFH RI FDSWLRQV� XVH WKH FDSWLRQ KWWS���ZZZ�FWDQ�RUJ�SNJ�
FDSWLRQ SDFNDJH� )RU H[DPSOH� WR PDNH DOO FDSWLRQ ODEHOV VPDOO DQG EROG�

?XVHSDFNDJH>IRQW VPDOO�ODEHOIRQW EI@^FDSWLRQ`

7KH .20$ VFULSW SDFNDJHV KWWS���ZZZ�NRPDVFULSW�GH� KDYH WKHLU RZQ FDSWLRQ FXVWRPL]�
LQJ IHDWXUHV ZLWK H�J� ?FDSWLRQDERYH� ?FDSWLRQIRUPDW DQG ?VHWFDSZLGWK� +RZHYHU WKHVH
GHࢺQLWLRQV KDYH OLPLWHG HࢹHFW RQ QHZO\ FUHDWHG RDWࢻ HQYLURQPHQWV ZLWK WKH ZUDSILJ SDFN�
DJH�
$OWHUQDWLYHO\� \RX FDQ UHGHࢺQH WKH ?WKHILJXUH FRPPDQG�

?UHQHZFRPPDQG^?WKHILJXUH`^?DUDELF^VHFWLRQ`�?DUDELF^ILJXUH``

6HH WKLV SDJH�� IRU PRUH LQIRUPDWLRQ RQ FRXQWHUV� )LQDOO\� QRWH WKDW WKH FDSWLRQ� SDFNDJH
KDV ORQJ EHHQ GHSUHFDWHG�

�� &KDSWHU �� RQ SDJH ���

���
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/DEHOV LQ WKH JXUHVࢺ

������ /DEHOV LQ WKH JXUHVࡃ

7KHUH LV D /D7H; SDFNDJH OSLF KWWS���ZZZ�FWDQ�RUJ�SNJ�OSLF WR SXW /D7H; RQ WRS RI
LQFOXGHG JUDSKLFV� WKXV DOORZLQJ WR DGG 7H; DQQRWDWLRQV WR LPSRUWHG JUDSKLFV� ,W GHࢺQHV
D FRQYHQLHQW LQWHUIDFH WR SXW 7H; RYHU LQFOXGHG JUDSKLFV� DQG DOORZV IRU GUDZLQJ D ZKLWH
EDFNJURXQG XQGHU WKH W\SHVHW PDWHULDO WR RYHUVKDGRZ WKH JUDSKLFV� ,W LV D EHWWHU DOWHUQDWLYH
IRU ODEHOV LQVLGH RI JUDSKLFV� \RX GR QRW KDYH WR FKDQJH WH[W VL]H ZKHQ UHVFDOLQJ SLFWXUHV�
DQG DOO /D7H; SRZHU LV DYDLODEOH IRU ODEHOV�

$ YHU\ VLPLODU SDFNDJH� ZLWK VRPHZKDW GLࢹHUHQW V\QWD[� LV SLQODEHO KWWS���ZZZ�FWDQ�
RUJ�SNJ�SLQODEHO� 7KH OLQN JLYHQ DOVR SRLQWV WR WKH SDFNDJHV SVIUDJ DQG RYHUSLF�

$ PXFK PRUH FRPSOLFDWHG SDFNDJH ZKLFK FDQ EH XVHG LQ WKH VDPH ZD\ LV 7LN=��� 7LN= LV
D IURQW�HQG WR D GUDZLQJ OLEUDU\ FDOOHG SJI �ZKLFK LV XVHG WR PDNH EHDPHU IRU LQVWDQFH�� ,W
FDQ EH XVHG WR ODEHO JXUHVࢺ E\ DGGLQJ WH[W QRGHV RQ WRS RI DQ LPDJH QRGH�

������ 6XPPDU\

7KDW FRQFOXGHV DOO WKH IXQGDPHQWDOV RI �RDWVࢻ <RX ZLOO KRSHIXOO\ VHH KRZ PXFK HDVLHU LW LV
WR OHW /D7H; GR DOO WKH KDUG ZRUN DQG WZHDN WKH SDJH OD\RXWV LQ RUGHU WR JHW \RXU JXUHVࢺ
LQ WKH EHVW SODFH� $V DOZD\V� WKH IDFW WKDW /D7H; WDNHV FDUH RI DOO FDSWLRQ DQG UHIHUHQFH
QXPEHULQJ LV D JUHDW WLPH VDYHU�

������ 1RWHV DQG UHIHUHQFHV

7KLV SDJH XVHV PDWHULDO IURP $QG\ 5REHUWVَ *HWWLQJ WR JULSV ZLWK /D7H; ZLWK SHUPLVVLRQ
IURP WKH DXWKRU�

�� &KDSWHU �� RQ SDJH ���

���
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��� )RRWQRWHV DQG 0DUJLQ 1RWHV

����� )RRWQRWHV

)RRWQRWHV DUH D YHU\ XVHIXO ZD\ RI SURYLGLQJ H[WUD LQIRUPDWLRQ WR WKH UHDGHU� 8VXDOO\� LW LV
QRQ�HVVHQWLDO LQIRUPDWLRQ ZKLFK FDQ EH SODFHG DW WKH ERWWRP RI WKH SDJH� 7KLV NHHSV WKH
PDLQ ERG\ RI WH[W FRQFLVH�
7KH IRRWQRWH IDFLOLW\ LV HDV\ WR XVH� 7KH FRPPDQG \RX QHHG LV�

?IRRWQRWH^WH[W`

� 'R QRW OHDYH D VSDFH EHWZHHQ WKH FRPPDQG DQG WKH ZRUG ZKHUH \RX ZLVK WKH IRRWQRWH
PDUNHU WR DSSHDU� RWKHUZLVH /D7H; ZLOO SURFHVV WKDW VSDFH DQG ZLOO OHDYH WKH RXWSXW QRW
ORRNLQJ DV LQWHQGHG�

&UHDWLQJ D IRRWQRWH LV HDV\�?IRRWQRWH^$Q H[DPSOH IRRWQRWH�`

)LJXUH ��

/D7H; ZLOO REYLRXVO\ WDNH FDUH RI W\SHVHWWLQJ WKH IRRWQRWH DW WKH ERWWRP RI WKH SDJH� (DFK
IRRWQRWH LV QXPEHUHG VHTXHQWLDOO\ � D SURFHVV WKDW� DV \RX VKRXOG KDYH JXHVVHG E\ QRZ� LV
DXWRPDWLFDOO\ GRQH IRU \RX�
<RX FDQ DOVR FKRRVH WR SODFH WKH IRRWQRWH WH[W PDQXDOO\� ,Q WKLV FDVH ZH XVH WKH ?IRRW�
QRWHPDUN�?IRRWQRWHWH[W GXR�

?IRRWQRWHPDUN
� ���
6RPHZKHUH HOVH?IRRWQRWHWH[W^7KLV LV P\ IRRWQRWH�`

7KH IRRWQRWH QXPEHU FDQ DOVR EH H[SOLFLWO\ VSHFLࢺHG�

���



)RRWQRWHV DQG 0DUJLQ 1RWHV

?IRRWQRWHPDUN>��@
� ���
6RPHZKHUH HOVH?IRRWQRWHWH[W>��@^7KLV LV P\ IRRWQRWH�`

������� &XVWRPL]DWLRQ

,W LV SRVVLEOH WR FXVWRPL]H WKH IRRWQRWH PDUNLQJ� %\ GHIDXOW� WKH\ DUH QXPEHUHG VHTXHQWLDOO\
�$UDELF�� +RZHYHU� ZLWKRXW JRLQJ WRR PXFK LQWR WKH PHFKDQLFV RI /D7H; DW WKLV SRLQW� LW
LV SRVVLEOH WR FKDQJH WKLV XVLQJ WKH IROORZLQJ FRPPDQG �ZKLFK QHHGV WR EH SODFHG DW WKH
EHJLQQLQJ RI WKH GRFXPHQW� RU DW OHDVW EHIRUH WKH UVWࢺ IRRWQRWH FRPPDQG LV LVVXHG��

?UHQHZFRP�
PDQG^?WKHIRRWQRWH`^?DUDELF^IRRWQRWH``

$UDELF QXPHUDOV� H�J�� �� �� ����

?UHQHZFRP�
PDQG^?WKHIRRWQRWH`^?URPDQ^IRRWQRWH``

5RPDQ QXPHUDOV �ORZHUFDVH�� H�J�� L� LL�
LLL���

?UHQHZFRP�
PDQG^?WKHIRRWQRWH`^?5RPDQ^IRRWQRWH``

5RPDQ QXPHUDOV �XSSHUFDVH�� H�J�� ,�
,,� ,,,���

?UHQHZFRP�
PDQG^?WKHIRRWQRWH`^?DOSK^IRRWQRWH``

$OSKDEHWLF �ORZHUFDVH�� H�J�� D� E� F���

?UHQHZFRP�
PDQG^?WKHIRRWQRWH`^?$OSK^IRRWQRWH``

$OSKDEHWLF �XSSHUFDVH�� H�J�� $� %� &���

?UHQHZFRP�
PDQG^?WKHIRRWQRWH`^?IQV\PERO^IRRWQRWH``

$ VHTXHQFH RI QLQH V\PEROV� WU\ LW DQG
VHH�

7R PDNH D IRRWQRWH ZLWKRXW QXPEHU PDUN XVH WKLV GHFODUDWLRQ�
?OHW?WKHIRRWQRWH?UHOD[?IRRWQRWH^7KHUH LV QR QXPEHU LQ WKLV IRRWQRWH`

,Q WKLV ZD\� WKH QXPEHULQJ LV VZLWFKHG Rࢹ JOREDOO\� 7R KDYH RQO\ RQH IRRWQRWH ZLWKRXW
QXPEHU PDUN� WKH DERYH FRPPDQG KDV WR EH SODFHG EHWZHHQ ^ `� 1HYHUWKHOHVV� LQ WKDW
FDVH� WKH FXUUHQW IRRWQRWH FRXQWHU LV VWLOO LQFUHPHQWHG� VR IRU LQVWDQFH \RXَG JHW IRRWQRWH
�� XQQXPEHUHG� DQG �� $ EHWWHU VROXWLRQ� FRQVLVWV LQ GHࢺQLQJ WKH IROORZLQJ PDFUR LQ WKH
SUHDPEOH� DQG WR XVH LW�

?PDNHDWOHWWHU
?GHI?EOIRRWQRWH^?[GHI?#WKHIQPDUN^`?#IRRWQRWHWH[W`
?PDNHDWRWKHU

7KH SDFNDJH IRRWPLVF� RࢹHUV PDQ\ SRVVLELOLWLHV IRU FXVWRPL]LQJ WKH DSSHDUDQFH RI IRRWQRWHV�
,W FDQ EH XVHG� IRU H[DPSOH� WR XVH D GLࢹHUHQW IRQW ZLWKLQ IRRWQRWHV�

������� 5HVHW FRXQWHU

HYHU\ VHFWLRQ

?PDNHDWOHWWHU

� /D7H; IRRWQRWHV �� � 5HWULHYHG ����������
� KWWS���ZZZ�FWDQ�RUJ�SNJ�IRRWPLVF

���
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)RRWQRWHV

?#DGGWRUHVHW^IRRWQRWH`^VHFWLRQ`
?PDNHDWRWKHU

HYHU\ SDJH
�7KLV PD\ UHTXLUH UXQQLQJ /D7H; WZLFH�

?XVHSDFNDJH^SHUSDJH` �WKH SHUSDJH SDFNDJH
?0DNH3HU3DJH^IRRWQRWH` �WKH SHUSDJH SDFNDJH FRPPDQG

������� &RPPRQ SUREOHPV DQG ZRUNDURXQGV

ٗ )RRWQRWHV XQIRUWXQDWHO\ GRQَW ZRUN ZLWK WDEOHV� DV LW LV FRQVLGHUHG D EDG SUDFWLFH� <RX
FDQ RYHUFRPH WKLV OLPLWDWLRQ ZLWK VHYHUDO WHFKQLTXHV� \RX FDQ XVH ?IRRWQRWHPDUN>���@
LQ WKH WDEOH� DQG ?IRRWQRWHWH[W>���@^+HOOR:RUOG�` VRPHZKHUH RQ WKH SDJH� 7KH
VDPH ZLWK UHIHUHQFHV� XVH ?IRRWQRWH^+HOOR:RUOG�?ODEHO^IQRWH`` VRPHZKHUH RQ WKH
SDJH DQG ?WH[WVXSHUVFULSW^?UHI^IQRWH`` LQ WKH WDEOH� 2U� \RX FDQ DGG ?XVHSDFN�
DJH^IRRWQRWH` DQG ?PDNHVDYHQRWHHQY^WDEXODU` WR WKH SUHDPEOH� DQG SXW \RXU WDEOH
HQYLURQPHQW LQ D ?EHJLQ^VDYHQRWHV` HQYLURQPHQW� 1RWH WKDW WKH ODWWHU GRHV QRW ZRUN
ZLWK WKH SDFNDJHV FRORU RU FRORUWEO� 6HH WKLV )$4 SDJH� IRU RWKHU DSSURDFKHV �VXFK DV
WKH XVH RI WDEOHQRWHV ZLWK WKUHHSDUWWDEOH��

ٗ )RRWQRWHV DOVR GRQَW ZRUN LQVLGH PLQLSDJH HQYLURQPHQW �,Q IDFW� VHYHUDO HQYLURQPHQWV
EUHDN IRRWQRWH VXSSRUW� WKH ?PDNHVDYHQRWHHQY^HQYLURQPHQWQDPH` FRPPDQG RI WKH
IRRWQRWH SDFNDJH PLJKW ]ࢺ PRVW�� 7KH PLQLSDJH LQFOXGHV LWV RZQ IRRWQRWHV� LQGHSHQGHQW
RI WKH GRFXPHQWَV� 7KH SDFNDJH PSIQPDUN� DOORZV JUHDWHU \H[LELOLWࢻ LQ PDQDJLQJ WKHVH
WZR VHWV RI IRRWQRWHV�

ٗ ,I WKH WH[W ZLWKLQ WKH IRRWQRWH LV D 85/ �XVLQJ ?XUO RU ?KUHI FRPPDQGV� ZLWK VSHFLDO
FKDUDFWHUV� LW ZLOO QRW FRPSLOH� <RX PXVW HLWKHU HVFDSH WKH FKDUDFWHUV ZLWK D OHDGLQJ
EDFNVODVK� RU XVH DQRWKHU FRPPDQG�

ٗ ,I WKH WH[W ZLWKLQ WKH IRRWQRWH LV YHU\ ORQJ� /D7H; PD\ VSOLW WKH IRRWQRWH RYHU VHYHUDO
SDJHV� <RX FDQ SUHYHQW /D7H; IURP GRLQJ VR E\ LQFUHDVLQJ WKH SHQDOW\ IRU VXFK DQ
RSHUDWLRQ� 7R GR WKLV� LQVHUW WKH IROORZLQJ OLQH LQWR WKH SUHDPEOH RI \RXU GRFXPHQW�

?LQWHUIRRWQRWHOLQHSHQDOW\ �����

ٗ 7R PDNH PXOWLSOH UHIHUHQFHV WR WKH VDPH IRRWQRWH� \RX FDQ XVH WKH IROORZLQJ V\QWD[�

7H[W WKDW KDV D IRRWQRWH?IRRWQRWH^7KLV LV WKH IRRWQRWH` ORRNV OLNH WKLV� /DWHU
WH[W UHIHUULQJ WR VDPH IRRWQRWH?IRRWQRWHPDUN>?YDOXH^IRRWQRWH`@ XVHV WKH RWKHU
FRPPDQG�

,I \RX QHHG K\SHUUHI VXSSRUW� XVH LQVWHDG�

7H[W WKDW KDV D IRRWQRWH?IRRWQRWH^7KLV LV WKH
IRRWQRWH`?DGGWRFRXQWHU^IRRWQRWH`^��`?DGGWRFRXQWHU^+IRRWQRWH`^��` ORRNV OLNH
WKLV� /DWHU WH[W UHIHUULQJ WR VDPH IRRWQRWH?IRRWQRWHPDUN XVHV WKH RWKHU FRPPDQG�

� KWWS���ZZZ�WH[�DF�XN�FJL�ELQ�WH[IDT�KWPO"ODEHO IRRWLQWDE
� KWWS���ZZZ�FV�EURZQ�HGX�V\VWHP�VRIWZDUH�ODWH[�GRF�PSIQPDUN�SGI

���
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)RRWQRWHV DQG 0DUJLQ 1RWHV

1RWH WKDW WKHVH DSSURDFKHV ZLOO QRW ZRUN LI WKHUH DUH RWKHU IRRWQRWHV EHWZHHQ WKH UVWࢺ
UHIHUHQFH DQG WKH VXEVHTXHQW ْGXSOLFDWHْ UHIHUHQFHV� )RU PRUH JHQHUDO VROXWLRQV� VHH KHUH�
DQG KHUH��

ٗ ,I WKH IRRWQRWH LV LQWHQGHG WR EH DGGHG WR WKH WLWOH RI D FKDSWHU� D VHFWLRQ� RU VLPLODU� WZR
PHWKRGV FDQ EH XVHG�

�� :ULWH ?VHFWLRQ>WLWOH@ ^WLWOH?IRRWQRWH^,
P D IRRWQRWH UHIHUUHG WR WKH
VHFWLRQ` ` ZKHUH WLWOH LV WKH WLWOH RI WKH VHFWLRQ�

�� 8VH WKH IRRWPLVF SDFNDJH� ZLWK SDFNDJH RSWLRQ VWDEOH� DQG VLPSO\ DGG WKH IRRWQRWH
WR WKH VHFWLRQ WLWOH�

����� 0DUJLQ 1RWHV

)LJXUH �� $ PDUJLQ QRWH�

0DUJLQ 1RWHV DUH XVHIXO GXULQJ WKH HGLWRULDO SURFHVV� WR H[FKDQJH FRPPHQWV DPRQJ DXWKRUV�
7R LQVHUW D PDUJLQ QRWH XVH ?PDUJLQSDU^PDUJLQ WH[W`� )RU RQH�VLGHG OD\RXW �VLPSOH[��
WKH WH[W ZLOO EH SODFHG LQ WKH ULJKW PDUJLQ� VWDUWLQJ IURP WKH OLQH ZKHUH LW LV GHࢺQHG� )RU
WZR�VLGHG OD\RXW �GXSOH[�� LW ZLOO EH SODFHG LQ WKH RXWVLGH PDUJLQ DQG IRU WZR�FROXPQ OD\RXW
LW ZLOO EH SODFHG LQ WKH QHDUHVW PDUJLQ�

7R VZDS WKH GHIDXOW VLGH� XVH ?UHYHUVHPDUJLQSDU DQG PDUJLQ QRWHV ZLOO WKHQ EH SODFHG RQ
WKH RSSRVLWH VLGH� ZKLFK ZRXOG EH WKH LQVLGH PDUJLQ IRU WZR�VLGHG OD\RXW�

,I WKH WH[W RI \RXU PDUJLQSDU GHSHQGV RQ ZKLFK PDUJLQ LW LV SXW LQ �VD\ LW LQFOXGHV DQ
DUURZ SRLQWLQJ DW WKH WH[W RU UHIHUV WR D GLUHFWLRQ DV LQ ْDV VHHQ WR WKH OHIW���ْ�� \RX FDQ XVH
?PDUJLQSDU>OHIW WH[W@^ULJKW WH[W` WR VSHFLI\ WKH YDULDQWV�

� KWWS���WH[�VWDFNH[FKDQJH�FRP�TXHVWLRQV������
� KWWS���WH[�VWDFNH[FKDQJH�FRP�TXHVWLRQV�������PXOWLSOH�UHIHUHQFHV�WR�WKH�VDPH�IRRWQRWH�ZLWK�K\SHUUHI�VXSSRUW�LV�WKHUH�D�EHWW
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http://tex.stackexchange.com/questions/35043
http://tex.stackexchange.com/questions/10102/multiple-references-to-the-same-footnote-with-hyperref-support-is-there-a-bett


0DUJLQ 1RWHV

7R LQVHUW D PDUJLQ QRWH LQ DQ DUHD WKDW ?PDUJLQSDU FDQَW KDQGOH� VXFK DV IRRWQRWHV RU
HTXDWLRQ HQYLURQPHQWV� XVH WKH SDFNDJH PDUJLQQRWH�

$QRWKHU RSWLRQ IRU DGGLQJ FRORUHG PDUJLQ QRWHV LQ D IDQF\ ZD\ SURYLGHV WKH SDFNDJH
WRGRQRWHV E\ XVLQJ ?WRGR^WRGR QRWH`� ,W PDNHV XVH RI WKH SDFNDJH SJI XVHG IRU GH�
VLJQLQJ DQG GUDZLQJ ZLWK D KXJH WRRO GDWDEDVH�

7KH SDFNDJHV PSDUKDFN DQG PDUJLQQRWH FDQ EH XVHG LI WKH QDWLYH ?PDUJLQSDU FRPPDQG
GRHV QRW PHHW \RXU QHHGV�

)LJXUH �� 0DUJLQ JHRPHWU\ �ERWWRP PDUJLQ + QRW VKRZQ��

7KH PDUJLQQRWH DQG JHRPHWU\ SDFNDJH FDQ VHW WKH ZLGWKV RI WKH PDUJLQV DQG PDUJLQQRWHV
DV IROORZV�

,Q WKH SUHDPEOH� LQVHUW

?XVHSDFNDJH^PDUJLQQRWH`

DQG XVH WKH JHRPHWU\ SDFNDJH ZLWK FXVWRP VL]HV�

?XVHSDFNDJH>WRS %FP� ERWWRP +FP� RXWHU &FP� LQQHU $FP� KHLJKWURXQGHG�
PDUJLQSDUZLGWK (FP� PDUJLQSDUVHS 'FP@^JHRPHWU\`

ZKHUH $� %� &� '� (� )� *� ; DUH DOO QXPEHUV LQ FP �RI FRXUVH RWKHU XQLWV WKDQ FP FDQ EH
XVHG��

,Q WKH PDLQ WH[W� HPSOR\ WKH PDUJLQQRWH SDFNDJH DFFRUGLQJ WR�

?PDUJLQQRWH^W\SHVHW WH[W KHUH���`>)FP@

6SHFLࢺFDOO\�

ٗ PDUJLQSDUZLGWK �(� LV WKH ZLGWK RI WKH PDUJLQ QRWH�
ٗ PDUJLQSDUVHS �'� LV WKH VHSDUDWLRQ EHWZHHQ WKH SDUDJUDSK DQG WKH PDUJLQ QRWH�

���



)RRWQRWHV DQG 0DUJLQ 1RWHV

ٗ ) LV WKH GRZQZDUGV YHUWLFDO RࢹVHW IURP WKH UVWࢺ OLQH WKH PDUJLQ QRWH ZDV ZULWWHQ �QHJDWLYH
YDOXHV RI ) VKLIW WKH PDUJLQ QRWH XSZDUGV�� DQG

ٗ WKH YDOXH *  & ԡ �' � (� LV WKH VHSDUDWLRQ EHWZHHQ WKH HGJH RI WKH PDUJLQ QRWH DQG
WKH HGJH�

7KH H[DPSOH RQ WKH ULJKW ZDV W\SHVHW E\ WKH IROORZLQJ�

?GRFXPHQWFODVV>D�SDSHU�WZRVLGH�HQJOLVK@^DUWLFOH`
?XVHSDFNDJH^OPRGHUQ`
?UHQHZFRPPDQG^?VIGHIDXOW`^OPVV`
?XVHSDFNDJH>7�@^IRQWHQF`

?PDNHDWOHWWHU
?VSHFLDO^SDSHUVL]H ?WKH?SDSHUZLGWK�?WKH?SDSHUKHLJKW`

?XVHSDFNDJH^OLSVXP`
?XVHSDFNDJH^PDUJLQQRWH`
?XVHSDFNDJH>WRS ���FP� ERWWRP ���FP� RXWHU �FP� LQQHU �FP� KHLJKWURXQGHG�
PDUJLQSDUZLGWK ���FP� PDUJLQSDUVHS �FP@^JHRPHWU\`

?PDNHDWRWKHU

?XVHSDFNDJH^EDEHO`
?EHJLQ^GRFXPHQW`

?VHFWLRQ^0DUJLQ QRWHV`

?PDUJLQQRWH^7KLV LV D PDUJLQ QRWH XVLQJ WKH JHRPHWU\ SDFNDJH� VHW DW �FP
YHUWLFDO RIIVHW WR WKH ILUVW OLQH LW LV W\SHVHW�`>�FP@
?PDUJLQQRWH^7KLV LV D PDUJLQ QRWH XVLQJ WKH JHRPHWU\ SDFNDJH� VHW DW �FP
YHUWLFDO RIIVHW WR WKH ILUVW OLQH LW LV W\SHVHW�`>�FP@
?OLSVXP>����@
?HQG^GRFXPHQW`

����� 1RWHV DQG 5HIHUHQFHV

7KLV SDJH XVHV PDWHULDO IURP $QG\ 5REHUWVَ *HWWLQJ WR JULSV ZLWK /D7H; ZLWK SHUPLVVLRQ
IURP WKH DXWKRU�

UX�/D7H;�ͧΆͼΉΊΈΆΏ΅Γͽ ·Έ΄ͽΏ΅Η  Ϳ΄ͽΊ ΅ ·ΆΗ�

�
KWWS���UX�ZLNLERRNV�RUJ�ZLNL�/D7H;��)�'���)�'��%(�'��%��'�����'�����'�����'��%(�'��
���'��%'�'���%�'��%�����'��%)�'�����'��%��'��%&�'��%��'�����'��%��'��%'�'��%��'���)�
���'��%�����'��%��'��%��'��%&�'��%��'�����'��%$�'��%�����'��%'�'��%�����'��%)�'��%(�
'��%%�'���)�'����
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��� +\SHUOLQNV

/D7H; HQDEOHV W\SHVHWWLQJ RI K\SHUOLQNV� XVHIXO ZKHQ WKH UHVXOWLQJ IRUPDW LV 3')� DQG WKH
K\SHUOLQNV FDQ EH IROORZHG� ,W GRHV VR XVLQJ WKH SDFNDJH K\SHUUHI�

����� +\SHUUHI

7KH SDFNDJH K\SHUUHI� SURYLGHV /D7H; WKH DELOLW\ WR FUHDWH K\SHUOLQNV ZLWKLQ WKH GRFX�
PHQW� ,W ZRUNV ZLWK SGDWH[ DQG DOVR ZLWK VWDQGDUG ْODWH[ْ XVHG ZLWK GYLSV DQG JKRVWVFULSW
RU GYLSGIP WR EXLOG D 3') �OHࢺ ,I \RX ORDG LW� \RX ZLOO KDYH WKH SRVVLELOLW\ WR LQFOXGH
LQWHUDFWLYH H[WHUQDO OLQNV DQG DOO \RXU LQWHUQDO UHIHUHQFHV ZLOO EH WXUQHG WR K\SHUOLQNV� 7KH
FRPSLOHU SGDWH[ PDNHV LW SRVVLEOH WR FUHDWH 3') OHVࢺ GLUHFWO\ IURP WKH /D7H; VRXUFH� DQG
3') VXSSRUWV PRUH IHDWXUHV WKDQ '9,� ,Q SDUWLFXODU 3') VXSSRUWV K\SHUOLQNV� DQG WKH
RQO\ ZD\ WR LQWURGXFH WKHP LQ /D7H; LV XVLQJ K\SHUUHI� 0RUHRYHU� 3') FDQ FRQWDLQ RWKHU
LQIRUPDWLRQ DERXW D GRFXPHQW VXFK DV WKH WLWOH� WKH DXWKRU� HWF�� ZKLFK FDQ EH HGLWHG XVLQJ
WKLV VDPH SDFNDJH�

����� 8VDJH

7KH EDVLF XVDJH ZLWK WKH VWDQGDUG VHWWLQJV LV VWUDLJKWIRUZDUG� -XVW ORDG WKH SDFNDJH LQ WKH
SUHDPEOH�

?XVHSDFNDJH^K\SHUUHI`

7KLV ZLOO DXWRPDWLFDOO\ WXUQ DOO \RXU LQWHUQDO UHIHUHQFHV LQWR K\SHUOLQNV� ,W ZRQَW DࢹHFW WKH
ZD\ WR ZULWH \RXU GRFXPHQWV� MXVW NHHS RQ XVLQJ WKH VWDQGDUG ?ODEHO�?UHI V\VWHP �GLV�
FXVVHG LQ WKH FKDSWHU RQ /DEHOV DQG &URVV�UHIHUHQFLQJ��� ZLWK K\SHUUHI WKRVH ْFRQQHFWLRQVْ
ZLOO EHFRPH OLQNV DQG \RX ZLOO EH DEOH WR FOLFN RQ WKHP WR EH UHGLUHFWHG WR WKH ULJKW SDJH�
0RUHRYHU WKH WDEOH RI FRQWHQWV� OLVW RI JXUHV�WDEOHVࢺ DQG LQGH[ ZLOO EH PDGH RI K\SHUOLQNV�
WRR� 7KH K\SHUOLQNV ZLOO QRW VKRZ�XS LI \RX DUH ZRUNLQJ LQ GUDIW PRGH�

������� &RPPDQGV

7KH SDFNDJH SURYLGHV VRPH XVHIXO FRPPDQGV IRU LQVHUWLQJ OLQNV SRLQWLQJ RXWVLGH WKH GRFX�
PHQW�

� +\SHUUHI SDFNDJH ZHESDJH LQ &7$1 ʆ^KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�
K\SHUUHI`

� &KDSWHU �� RQ SDJH ���

���
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+\SHUOLQNV

?K\SHUUHI

8VDJH�

?K\SHUUHI>ODEHOBQDPH@^

OLQN WH[W

`

7KLV ZLOO KDYH WKH VDPH HࢹHFW DV ?UHI^ODEHOBQDPH` EXW ZLOO PDNH WKH WH[W OLQN WH[W D IXOO
OLQN� LQVWHDG� 7KH WZR FDQ EH FRPELQHG� ,I WKH OHPPD ODEHOOHG DV PDLQOHPPD ZDV QXPEHU
����� WKH IROORZLQJ H[DPSOH ZRXOG UHVXOW LQ

:H XVH ?K\SHUUHI>PDLQOHPPD@^OHPPD ?UHI^PDLQOHPPD` `�

:H XVH OHPPD ������

ZLWK WKH K\SHUOLQN DV H[SHFWHG� 1RWH WKH ْْ DIWHU ?UHI IRU DYRLGLQJ QHVWHG K\SHUOLQNV�

?XUO

8VDJH�

?XUO^�P\BXUO!`

,W ZLOO VKRZ WKH 85/ XVLQJ D PRQR�VSDFHG IRQW DQG� LI \RX FOLFN RQ LW� \RXU EURZVHU ZLOO EH
RSHQHG SRLQWLQJ DW LW�

?KUHI

8VDJH�

?KUHI^�P\BXUO!`^�GHVFULSWLRQ!`

,W ZLOO VKRZ WKH VWULQJ GHVFULSWLRQ XVLQJ VWDQGDUG GRFXPHQW IRQW EXW� LI \RX FOLFN RQ LW�
\RXU EURZVHU ZLOO EH RSHQHG SRLQWLQJ DW P\BXUO� +HUH LV DQ H[DPSOH�

?XUO^KWWS���ZZZ�ZLNLERRNV�RUJ`
?KUHI^KWWS���ZZZ�ZLNLERRNV�RUJ`^:LNLERRNV KRPH`

%RWK SRLQW DW WKH VDPH SDJH� EXW LQ WKH UVWࢺ FDVH WKH 85/ ZLOO EH VKRZQ� ZKLOH LQ WKH
VHFRQG FDVH WKH 85/ ZLOO EH KLGGHQ� 1RWH WKDW� LI \RX SULQW \RXU GRFXPHQW� WKH OLQN VWRUHG
XVLQJ ?KUHI ZLOO QRW EH VKRZQ DQ\ZKHUH LQ WKH GRFXPHQW�

������� 2WKHU SRVVLELOLWLHV

$SDUW IURP OLQNLQJ WR ZHEVLWHV GLVFXVVHG DERYH� K\SHUUHI FDQ EH XVHG WR SURYLGH PDLOWR
OLQNV� OLQNV WR ORFDO �OHVࢺ DQG OLQNV WR DQ\ZKHUH ZLWKLQ WKH 3') RXWSXW �OHࢺ

���



8VDJH

(�PDLO DGGUHVV

$ SRVVLEOH ZD\ WR LQVHUW HPDLO OLQNV LV E\

?KUHI^PDLOWR�P\BDGGUHVV#ZLNLERRNV�RUJ`^P\?BDGGUHVV#ZLNLERRNV�RUJ`

,W MXVW VKRZV \RXU HPDLO DGGUHVV �VR SHRSOH FDQ NQRZ LW HYHQ LI WKH GRFXPHQW LV SULQWHG RQ
SDSHU� EXW� LI WKH UHDGHU FOLFNV RQ LW� �V�KH FDQ HDVLO\ VHQG \RX DQ HPDLO� 2U� WR LQFRUSRUDWH
WKH XUO SDFNDJHَV IRUPDWWLQJ DQG OLQH EUHDNLQJ DELOLWLHV LQWR WKH GLVSOD\HG WH[W� XVH�

?KUHI^PDLOWR�P\BDGGUHVV#ZLNLERRNV�RUJ`^?QROLQNXUO^P\BDGGUHVV#ZLNLERRNV�RUJ` `

:KHQ XVLQJ WKLV IRUP� QRWH WKDW WKH ?QROLQNXUO FRPPDQG LV IUDJLOH DQG LI WKH K\SHUOLQN
LV LQVLGH RI D PRYLQJ DUJXPHQW� LW PXVW EH SUHFHHGHG E\ D ?SURWHFW FRPPDQG�

/RFDO OHࡃ

)LOHV FDQ DOVR EH OLQNHG XVLQJ WKH XUO RU WKH KUHI FRPPDQGV� <RX VLPSO\ KDYH WR DGG WKH
VWULQJ UXQ� DW WKH EHJLQQLQJ RI WKH OLQN VWULQJ�

?XUO^UXQ��SDWK�WR�P\�ILOH�H[W`
?KUHI^UXQ��SDWK�WR�P\�ILOH�H[W`^WH[W GLVSOD\HG`

)ROORZLQJ KWWS���WH[�VWDFNH[FKDQJH�FRP�TXHVWLRQV�������
OLQN�WR�ORFDO�SGI�ILOH WKH YHUVLRQ ZLWK XUO GRHV QRW DOZD\V ZRUN� EXW KUHI
GRHV�

,W LV SRVVLEOH WR XVH UHODWLYH SDWKV WR OLQN GRFXPHQWV QHDU WKH ORFDWLRQ RI \RXU FXUUHQW
GRFXPHQW� LQ RUGHU WR GR VR� XVH WKH VWDQGDUG 8QL[�OLNH QRWDWLRQ ��� LV WKH FXUUHQW GLUHFWRU\�
��� LV WKH SUHYLRXV GLUHFWRU\� HWF��

+\SHUOLQN DQG +\SHUWDUJHW

,W LV DOVR SRVVLEOH WR FUHDWH DQ DQFKRU DQ\ZKHUH LQ WKH GRFXPHQW �ZLWK RU ZLWKRXW FDSWLRQ�
DQG WR OLQN WR LW� 7R FUHDWH DQ DQFKRU� XVH�

?K\SHUWDUJHW^ODEHO`^WDUJHW FDSWLRQ`

DQG WR OLQN WR LW� XVH�

?K\SHUOLQN^ODEHO`^OLQN FDSWLRQ`

ZKHUH WKH WDUJHW FDSWLRQ DQG OLQN FDSWLRQ DUH WKH WH[W WKDW LV GLVSOD\HG DW WKH WDUJHW
ORFDWLRQ DQG OLQN ORFDWLRQ UHVSHFWLYHO\�

� (PDLO OLQN ZLWK K\SHUUHI� XUO SDFNDJHV �� � 5HWULHYHG

���
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+\SHUOLQNV

����� &XVWRPL]DWLRQ

7KH VWDQGDUG VHWWLQJV VKRXOG EH QHࢺ IRU PRVW XVHUV� EXW LI \RX ZDQW WR FKDQJH VRPHWKLQJ�
WKDW LV DOVR SRVVLEOH� 7KHUH DUH VHYHUDO YDULDEOHV DQG WZR PHWKRGV WR SDVV WKRVH WR WKH
SDFNDJH� 2SWLRQV FDQ EH SDVVHG DV DQ DUJXPHQW RI WKH SDFNDJH ZKHQ LW LV ORDGHG �WKH
VWDQGDUG ZD\ SDFNDJHV ZRUN�� RU WKH ?K\SHUVHWXS FRPPDQG FDQ EH XVHG DV IROORZV�

?K\SHUVHWXS^�RSWLRQ�! >� ���@`

\RX FDQ SDVV DV PDQ\ RSWLRQV DV \RX ZDQW� VHSDUDWH WKHP ZLWK D FRPPD� 2SWLRQV KDYH WR
EH LQ WKH IRUP�

YDULDEOHBQDPH QHZBYDOXH

H[DFWO\ WKH VDPH IRUPDW KDV WR EH XVHG LI \RX SDVV WKRVH RSWLRQV WR WKH SDFNDJH ZKLOH
ORDGLQJ LW� OLNH WKLV�

?XVHSDFNDJH>�RSWLRQ�� RSWLRQ�!@^K\SHUUHI`

+HUH LV D OLVW RI WKH SRVVLEOH YDULDEOHV \RX FDQ FKDQJH �IRU WKH FRPSOHWH OLVW� VHH WKH RࢼFLDO
GRFXPHQWDWLRQ�� 7KH GHIDXOW YDOXHV DUH ZULWWHQ LQ DQ XSULJKW IRQW�

&KHFNRXW ��� %LJ OLVW DW K\SHUUHI�PDQXDO DW WXJ�RUJ �

YDULDEOH YDOXHV FRPPHQW
ERRNPDUNV  WUXH�IDOVH VKRZ RU KLGH WKH ERRNPDUNV

EDU ZKHQ GLVSOD\LQJ WKH GRFX�
PHQW

XQLFRGH  IDOVH�WUXH DOORZV WR XVH FKDUDFWHUV RI
QRQ�/DWLQ EDVHG ODQJXDJHV LQ
$FUREDWَV ERRNPDUNV

� KWWS���ZZZ�WXJ�RUJ�DSSOLFDWLRQV�K\SHUUHI�PDQXDO�KWPO�[����������

���
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&XVWRPL]DWLRQ

YDULDEOH YDOXHV FRPPHQW
SGIERUGHU  ^5DGLXV+ 5DGLXV9 :LGWK

>'DVK�3DWWHUQ @`
VHW WKH VW\OH RI WKH ERUGHU
DURXQG D OLQN� 7KH UVWࢺ WZR
SDUDPHWHUV �5DGLXV+� 5D�
GLXV9� KDYH QR HࢹHFW LQ PRVW
SGI YLHZHUV� :LGWK GHࢺQHV
WKH WKLFNQHVV RI WKH ERUGHU�
'DVK�3DWWHUQ LV D VHULHV RI
QXPEHUV VHSDUDWHG E\ VSDFH
DQG HQFORVHG E\ ER[�EUDFNHWV�
,W LV DQ RSWLRQDO SDUDPHWHU
WR VSHFLI\ WKH OHQJWK RI HDFK
OLQH 	 JDS LQ WKH GDVK SDW�
WHUQ� )RU H[DPSOH� ^� � ���
>� �@` LV VXSSRVHG WR GUDZ D
VTXDUH ER[ �QR URXQGHG FRU�
QHUV� RI ZLGWK ��� DQG D GDVK
SDWWHUQ ZLWK D GDVK RI OHQJWK
� IROORZHG E\ D JDS RI OHQJWK
�� 7KHUH LV QR XQLIRUPLW\ LQ
ZKHWKHU�KRZ GLࢹHUHQW SGI
YLHZHUV UHQGHU WKH GDVK SDW�
WHUQ�

SGIWRROEDU  WUXH�IDOVH VKRZ RU KLGH $FUREDWَV WRRO�
EDU

SGIPHQXEDU  WUXH�IDOVH VKRZ RU KLGH $FUREDWَV PHQX
SGIILWZLQGRZ  WUXH�IDOVH UHVL]H GRFXPHQW ZLQGRZ WR Wࢺ

GRFXPHQW VL]H
SGIVWDUWYLHZ  ^)LW+`�^)LW9` �HWF�� Wࢺ WKH ZLGWK RI WKH SDJH WR

WKH ZLQGRZ
SGIWLWOH  ^WH[W` GHࢺQH WKH WLWOH WKDW JHWV GLV�

SOD\HG LQ WKH ْ'RFXPHQW ,QIRْ
ZLQGRZ RI $FUREDW

SGIDXWKRU  ^WH[W` WKH QDPH RI WKH 3')َV DX�
WKRU� LW ZRUNV OLNH WKH RQH
DERYH

SGIVXEMHFW  ^WH[W` VXEMHFW RI WKH GRFXPHQW� LW
ZRUNV OLNH WKH RQH DERYH

SGIFUHDWRU  ^WH[W` FUHDWRU RI WKH GRFXPHQW� LW
ZRUNV OLNH WKH RQH DERYH

SGISURGXFHU  ^WH[W` SURGXFHU RI WKH GRFXPHQW� LW
ZRUNV OLNH WKH RQH DERYH

SGINH\ZRUGV  ^WH[W` OLVW RI NH\ZRUGV� VHSDUDWHG E\
EUDFNHWV� H[DPSOH EHORZ

� 2WKHU SRVVLEOH YDOXHV DUH GHࢺQHG LQ WKH K\SHUUHI PDQXDO ʆ^KWWS���PLUURU�VZLWFK�FK�IWS�PLUURU�WH[�
PDFURV�ODWH[�FRQWULE�K\SHUUHI�GRF�PDQXDO�KWPO�7%/�������`

���
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+\SHUOLQNV

YDULDEOH YDOXHV FRPPHQW
SGIQHZZLQGRZ � WUXH�IDOVH� GHࢺQH LI D QHZ 3') ZLQGRZ

VKRXOG JHW RSHQHG ZKHQ D
OLQN OHDGV RXW RI WKH FXUUHQW
GRFXPHQW� 1%� 7KLV RSWLRQ LV
LJQRUHG LI WKH OLQN OHDGV WR DQ
KWWS�KWWSV DGGUHVV�

SDJHEDFNUHI � IDOVH�WUXH� DFWLYDWH EDFN UHIHUHQFHV LQ�
VLGH ELEOLRJUDSK\� 0XVW EH
VSHFLࢺHG DV SDUW RI WKH ?XVHS�
DFNDJH^` VWDWHPHQW�

FRORUOLQNV � IDOVH�WUXH� VXUURXQG WKH OLQNV E\ FRORU
IUDPHV �IDOVH � RU FRORUV WKH
WH[W RI WKH OLQNV �WUXH �� 7KH
FRORU RI WKHVH OLQNV FDQ EH
FRQࢺJXUHG XVLQJ WKH IROORZLQJ
RSWLRQV �GHIDXOW FRORUV DUH
VKRZQ��

KLGHOLQNV KLGH OLQNV �UHPRYLQJ FRORU
DQG ERUGHU�

OLQNFRORU  UHG FRORU RI LQWHUQDO OLQNV �VHF�
WLRQV� SDJHV� HWF��

OLQNWRF  QRQH �VHFWLRQ�SDJH �DOO GHࢺQHV ZKLFK SDUW RI DQ HQ�
WU\ LQ WKH WDEOH RI FRQWHQWV LV
PDGH LQWR D OLQN

FLWHFRORU  JUHHQ FRORU RI FLWDWLRQ OLQNV �ELEOLRJ�
UDSK\�

ILOHFRORU  F\DQ FRORU RI OHࢺ OLQNV
XUOFRORU  PDJHQWD FRORU RI 85/ OLQNV �PDLO�

ZHE�
OLQNERUGHUFRORU  ^� � �` FRORU RI IUDPH DURXQG LQWHUQDO

OLQNV �LI FRORUOLQNV IDOVH �
FLWHERUGHUFRORU  ^� � �` FRORU RI IUDPH DURXQG FLWD�

WLRQV
XUOERUGHUFRORU  ^� � �` FRORU RI IUDPH DURXQG 85/

OLQNV

3OHDVH QRWH� WKDW H[SOLFLW 5*% VSHFLࢺFDWLRQ LV RQO\ DOORZHG IRU WKH ERUGHU FRORUV �OLNH
OLQNERUGHUFRORU HWF��� ZKLOH WKH RWKHUV PD\ RQO\ DVVLJQHG WR QDPHG FRORUV �ZKLFK \RX FDQ
GHࢺQH \RXU RZQ� VHH &RORUV��� ,Q RUGHU WR VSHHG XS \RXU FXVWRPL]DWLRQ SURFHVV� KHUH LV D
OLVW ZLWK WKH YDULDEOHV ZLWK WKHLU GHIDXOW YDOXH� &RS\ LW LQ \RXU GRFXPHQW DQG PDNH WKH
FKDQJHV \RX ZDQW� 1H[W WR WKH YDULDEOHV� WKHUH LV D VKRUW H[SODQDWLRQV RI WKHLU PHDQLQJ�

?K\SHUVHWXS^
ERRNPDUNV WUXH� � VKRZ ERRNPDUNV EDU"

� &KDSWHU � RQ SDJH ��

���



7URXEOHVKRRWLQJ

XQLFRGH IDOVH� � QRQ�/DWLQ FKDUDFWHUV LQ $FUREDWҒV ERRNPDUNV
SGIWRROEDU WUXH� � VKRZ $FUREDWҒV WRROEDU"
SGIPHQXEDU WUXH� � VKRZ $FUREDWҒV PHQX"
SGIILWZLQGRZ IDOVH� � ZLQGRZ ILW WR SDJH ZKHQ RSHQHG
SGIVWDUWYLHZ ^)LW+`� � ILWV WKH ZLGWK RI WKH SDJH WR WKH ZLQGRZ
SGIWLWOH ^0\ WLWOH`� � WLWOH
SGIDXWKRU ^$XWKRU`� � DXWKRU
SGIVXEMHFW ^6XEMHFW`� � VXEMHFW RI WKH GRFXPHQW
SGIFUHDWRU ^&UHDWRU`� � FUHDWRU RI WKH GRFXPHQW
SGISURGXFHU ^3URGXFHU`� � SURGXFHU RI WKH GRFXPHQW
SGINH\ZRUGV ^NH\ZRUG�` ^NH\�` ^NH\�`� � OLVW RI NH\ZRUGV
SGIQHZZLQGRZ WUXH� � OLQNV LQ QHZ 3') ZLQGRZ
FRORUOLQNV IDOVH� � IDOVH� ER[HG OLQNV� WUXH� FRORUHG OLQNV
OLQNFRORU UHG� � FRORU RI LQWHUQDO OLQNV �FKDQJH ER[ FRORU ZLWK

OLQNERUGHUFRORU�
FLWHFRORU JUHHQ� � FRORU RI OLQNV WR ELEOLRJUDSK\
ILOHFRORU PDJHQWD� � FRORU RI ILOH OLQNV
XUOFRORU F\DQ � FRORU RI H[WHUQDO OLQNV

`

,I \RX GRQَW QHHG VXFK D KLJK FXVWRPL]DWLRQ� KHUH DUH VRPH VPDOOHU EXW XVHIXO H[DPSOHV�
:KHQ FUHDWLQJ 3')V GHVWLQHG IRU SULQWLQJ� FRORUHG OLQNV DUH QRW D JRRG WKLQJ DV WKH\ HQG
XS LQ JUD\ LQ WKH QDOࢺ RXWSXW� PDNLQJ LW GLࢼFXOW WR UHDG� <RX FDQ XVH FRORU IUDPHV� ZKLFK
DUH QRW SULQWHG�

?XVHSDFNDJH^K\SHUUHI`
?K\SHUVHWXS^FRORUOLQNV IDOVH`

RU PDNH OLQNV EODFN�

?XVHSDFNDJH>KLGHOLQNV@^K\SHUUHI`

:KHQ \RX MXVW ZDQW WR SURYLGH LQIRUPDWLRQ IRU WKH 'RFXPHQW ,QIR VHFWLRQ RI WKH 3') �OHࢺ
DV ZHOO DV HQDEOLQJ EDFN UHIHUHQFHV LQVLGH ELEOLRJUDSK\�

?XVHSDFNDJH>SGIDXWKRU ^$XWKRU
V QDPH`��
SGIWLWOH ^'RFXPHQW 7LWOH`��
SDJHEDFNUHI WUXH��
SGIWH[@^K\SHUUHI`

%\ GHIDXOW� 85/V DUH SULQWHG XVLQJ PRQR�VSDFHG IRQWV� ,I \RX GRQَW OLNH LW DQG \RX ZDQW
WKHP WR EH SULQWHG ZLWK WKH VDPH VW\OH RI WKH UHVW RI WKH WH[W� \RX FDQ XVH WKLV�

?XUOVW\OH^VDPH`

����� 7URXEOHVKRRWLQJ

������� 3UREOHPV ZLWK /LQNV DQG (TXDWLRQV �

0HVVDJHV OLNH WKH IROORZLQJ

� SGI7H; ZDUQLQJ �H[W��� GHVWLQDWLRQ ZLWK WKH VDPH LGHQWLILHU �QDPH^
HTXDWLRQ���������`� KDV EHHQ DOUHDG\ XVHG� GXSOLFDWH LJQRUHG

DSSHDU� ZKHQ \RX KDYH PDGH VRPHWKLQJ OLNH

���



+\SHUOLQNV

?EHJLQ^HTQDUUD\`D E?QRQXPEHU?HQG^HTQDUUD\`

7KH HUURU GLVDSSHDUV� LI \RX XVH LQVWHDG WKLV IRUP�

?EHJLQ^HTQDUUD\`D E?HQG^HTQDUUD\`

%HZDUH WKDW WKH VKRZQ OLQH QXPEHU LV RIWHQ FRPSOHWHO\ GLࢹHUHQW IURP WKH HUURQHRXV OLQH�

3RVVLEOH VROXWLRQ� 3ODFH WKH DPVPDWK SDFNDJH EHIRUH WKH K\SHUUHI SDFNDJH�

������� 3UREOHPV ZLWK /LQNV DQG (TXDWLRQV �

0HVVDJHV OLNH WKH IROORZLQJ

� 5XQDZD\ DUJXPHQW"
^?#ILUVWRIILYH `?IL �� 6RPH WH[W IURP \RXU GRFXPHQW KHUH �?UHI ^UH?(7&�
/DWH[ (UURU� 3DUDJUDSK HQGHG EHIRUH ?+\#VHWUHI#OLQN ZDV FRPSOHWH�

DSSHDU ZKHQ \RX XVH ?ODEHO LQVLGH DQ DOLJQ HQYLURQPHQW�

3RVVLEOH VROXWLRQ� $GG WKH IROORZLQJ WR \RXU SUHDPEOH�

?$W%HJLQ'RFXPHQW^?OHW?WH[WODEHO?ODEHO`

������� 3UREOHPV ZLWK /LQNV DQG 3DJHV

0HVVDJHV OLNH WKH IROORZLQJ�

� SGI7H; ZDUQLQJ �H[W��� GHVWLQDWLRQ ZLWK WKH VDPH
LGHQWLILHU �QDPH^SDJH��`� KDV EHHQ DOUHDG\ XVHG�
GXSOLFDWH LJQRUHG

DSSHDU ZKHQ D FRXQWHU JHWV UHLQLWLDOL]HG� IRU H[DPSOH E\ XVLQJ WKH FRPPDQG ?PDLQPDWWHU
SURYLGHG E\ WKH ERRN GRFXPHQW FODVV� ,W UHVHWV WKH SDJH QXPEHU FRXQWHU WR � SULRU WR WKH
UVWࢺ FKDSWHU RI WKH ERRN� %XW DV WKH SUHIDFH RI WKH ERRN DOVR KDV D SDJH QXPEHU � DOO OLQNV WR
ْSDJH �ْ ZRXOG QRW EH XQLTXH DQ\PRUH� KHQFH WKH QRWLFH WKDW ْGXSOLFDWH KDV EHHQ LJQRUHG�ْ
7KH FRXQWHU PHDVXUH FRQVLVWV RI SXWWLQJ SODLQSDJHV IDOVH LQWR WKH K\SHUUHI RSWLRQV�
7KLV XQIRUWXQDWHO\ RQO\ KHOSV ZLWK WKH SDJH FRXQWHU� $Q HYHQ PRUH UDGLFDO VROXWLRQ LV WR
XVH WKH RSWLRQ K\SHUWH[QDPHV IDOVH� EXW WKLV ZLOO FDXVH WKH SDJH OLQNV LQ WKH LQGH[ WR
VWRS ZRUNLQJ�

7KH EHVW VROXWLRQ LV WR JLYH HDFK SDJH D XQLTXH QDPH E\ XVLQJ WKH ?SDJHQXPEHULQJ FRP�
PDQG�

?SDJHQXPEHULQJ^DOSK` � D� E� F� ���
��� WLWOHSDJH� RWKHU IURQW PDWWHU ���
?SDJHQXPEHULQJ^URPDQ` � L� LL� LLL� LY� ���
��� WDEOH RI FRQWHQWV� WDEOH RI ILJXUHV� ���
?SDJHQXPEHULQJ^DUDELF` � �� �� �� �� ���
��� EHJLQQLQJ RI WKH PDLQ PDWWHU �FKDSWHU �� ���

���



7URXEOHVKRRWLQJ

$QRWKHU VROXWLRQ LV WR XVH ?SDJHQXPEHULQJ^DOSK` EHIRUH WKH FRPPDQG ?PDNHWLWOH� ZKLFK
ZLOO JLYH WKH WLWOH SDJH WKH ODEHO SDJH�D� 6LQFH WKH SDJH QXPEHU LV VXSSUHVVHG� LW ZRQَW PDNH
D GLࢹHUHQFH WR WKH RXWSXW�

%\ FKDQJLQJ WKH SDJH QXPEHULQJ HYHU\ WLPH EHIRUH WKH FRXQWHU LV UHVHW� HDFK SDJH JHWV D
XQLTXH QDPH� ,Q WKLV FDVH� WKH SDJHV ZRXOG EH QXPEHUHG D� E� F� L� LL� LLL� LY� Y� �� �� �� �� ��
���

,I \RX GRQَW ZDQW WKH SDJH QXPEHUV WR EH YLVLEOH �IRU H[DPSOH� GXULQJ WKH IURQW PDWWHU SDUW��
XVH ?SDJHVW\OH^HPSW\` ��� ?SDJHVW\OH^SODLQ`� 7KH LPSRUWDQW SRLQW LV WKDW DOWKRXJK
WKH QXPEHUV DUH QRW YLVLEOH� HDFK SDJH ZLOO KDYH D XQLTXH QDPH�

$QRWKHU PRUH H[LEOHࢻ DSSURDFK LV WR VHW WKH FRXQWHU WR VRPHWKLQJ QHJDWLYH�

?VHWFRXQWHU^SDJH`^����`
��� WLWOHSDJH� RWKHU IURQW PDWWHU ���
?SDJHQXPEHULQJ^URPDQ` � L� LL� LLL� LY� ���
��� WDEOH RI FRQWHQWV� WDEOH RI ILJXUHV� ���
?SDJHQXPEHULQJ^DUDELF` � �� �� �� �� ���
��� EHJLQQLQJ RI WKH PDLQ PDWWHU �FKDSWHU �� ���

ZKLFK ZLOO JLYH WKH UVWࢺ SDJHV D XQLTXH QHJDWLYH QXPEHU�

7KH SUREOHP FDQ DOVR RFFXU ZLWK WKH DOJRULWKPV SDFNDJH� EHFDXVH HDFK DOJRULWKP XVHV WKH
VDPH OLQH�QXPEHULQJ VFKHPH� WKH OLQH LGHQWLࢺHUV IRU WKH VHFRQG DQG IROORZ�RQ DOJRULWKPV
ZLOO EH GXSOLFDWHV RI WKH �UVWࢺ

7KH SUREOHP RFFXUV ZLWK HTXDWLRQ LGHQWLࢺHUV LI \RX XVH ?QRQXPEHU RQ HYHU\ OLQH RI DQ
HTQDUUD\ HQYLURQPHQW� ,Q WKLV FDVH� XVH WKH َHG IRUP LQVWHDG� H�J� ?EHJLQ^HTQDUUD\`
��� ?HQG^HTQDUUD\` �ZKLFK LV DQ XQQXPEHUHG HTXDWLRQ DUUD\�� DQG UHPRYH WKH QRZ
XQQHFHVVDU\ ?QRQXPEHU FRPPDQGV�

,I \RXU XUOَV DUH WRR ORQJ DQG UXQQLQJ Rࢹ RI WKH SDJH� WU\ XVLQJ WKH EUHDNXUO SDFNDJH WR
VSOLW WKH XUO RYHU PXOWLSOH OLQHV� 7KLV LV HVSHFLDOO\ LPSRUWDQW LQ D PXOWLFROXPQ HQYLURQPHQW
ZKHUH WKH OLQH ZLGWK LV JUHDWO\ VKRUWHQHG�

������� 3UREOHPV ZLWK ERRNPDUNV

7KH WH[W GLVSOD\HG E\ ERRNPDUNV GRHV QRW DOZD\V ORRN OLNH \RX H[SHFW LW WR ORRN� %HFDXVH
ERRNPDUNV DUH ْMXVW WH[Wْ� PXFK IHZHU FKDUDFWHUV DUH DYDLODEOH IRU ERRNPDUNV WKDQ IRU
QRUPDO /D7H; WH[W� +\SHUUHI ZLOO QRUPDOO\ QRWLFH VXFK SUREOHPV DQG SXW XS D ZDUQLQJ�

3DFNDJH K\SHUUHI :DUQLQJ�
7RNHQ QRW DOORZHG LQ D 3')'RF(QFRGHG VWULQJ�

<RX FDQ QRZ ZRUN DURXQG WKLV SUREOHP E\ SURYLGLQJ D WH[W VWULQJ IRU WKH ERRNPDUNV� ZKLFK
UHSODFHV WKH RࢹHQGLQJ WH[W�

?WH[RUSGIVWULQJ^

7(; WH[W

`^

%RRNPDUN 7H[W

`

0DWK H[SUHVVLRQV DUH D SULPH FDQGLGDWH IRU WKLV NLQG RI SUREOHP�

���



+\SHUOLQNV

?VHFWLRQ^ ?WH[RUSGIVWULQJ^�( PFA��`^( PF�` `

ZKLFK WXUQV ?VHFWLRQ^�( PFȑ��` WR ( PF� LQ WKH ERRNPDUN DUHD� &RORU FKDQJHV DOVR GR
QRW WUDYHO ZHOO LQWR ERRNPDUNV�

?VHFWLRQ^ ?WH[WFRORU^UHG`^5HG �` `

SURGXFHV WKH VWULQJ ْUHG5HG�ْ� 7KH FRPPDQG ?WH[WFRORU JHWV LJQRUHG EXW LWV DUJXPHQW
�UHG� JHWV SULQWHG� ,I \RX XVH�

?VHFWLRQ^ ?WH[RUSGIVWULQJ^?WH[WFRORU^UHG`^5HG �``^5HG? �` `

WKH UHVXOW ZLOO EH PXFK PRUH OHJLEOH�

,I \RX ZULWH \RXU GRFXPHQW LQ XQLFRGH DQG XVH WKH XQLFRGH RSWLRQ IRU WKH K\SHUUHI SDFNDJH
\RX FDQ XVH XQLFRGH FKDUDFWHUV LQ ERRNPDUNV� 7KLV ZLOO JLYH \RX D PXFK ODUJHU VHOHFWLRQ RI
FKDUDFWHUV WR SLFN IURP ZKHQ XVLQJ ?WH[RUSGIVWULQJ�

������� 3UREOHPV ZLWK WDEOHV DQG JXUHVࡃ

7KH OLQNV FUHDWHG E\ K\SHUUHI SRLQW WR WKH ODEHO FUHDWHG ZLWKLQ WKH RDWࢻ HQYLURQPHQW�
ZKLFK� DV SUHYLRXVO\ GHVFULEHG�� PXVW DOZD\V EH VHW DIWHU WKH FDSWLRQ� 6LQFH WKH FDSWLRQ
LV XVXDOO\ EHORZ D JXUHࢺ RU WDEOH� WKH JXUHࢺ RU WDEOH LWVHOI ZLOO QRW EH YLVLEOH XSRQ FOLFN�
LQJ WKH OLQN�� $ ZRUNDURXQG H[LVWV E\ XVLQJ WKH SDFNDJH K\SFDS KWWS���ZZZ�FWDQ�RUJ�
WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�REHUGLHN�K\SFDS�SGI ZLWK�

?XVHSDFNDJH>DOO@^K\SFDS`

%H VXUH WR FDOO WKLV SDFNDJH DIWHU ORDGLQJ K\SHUUHI�

,I \RX XVH WKH ZUDSILJ SDFNDJH�� PHQWLRQHG LQ WKH ْ:UDSSLQJ WH[W DURXQG JXUHV��ْࢺ VHFWLRQ
RI WKH ْ)ORDWV� )LJXUHV DQG &DSWLRQVْ FKDSWHU� RU RWKHU VLPLODU SDFNDJHV WKDW GHࢺQH WKHLU
RZQ HQYLURQPHQWV� \RX ZLOO QHHG WR PDQXDOO\ LQFOXGH ?FDSVWDUW LQ WKRVH HQYLURQPHQWV�
H�J� �

?EHJLQ^ZUDSILJXUH`^5`^���?WH[WZLGWK`
?FDSVWDUW
?EHJLQ^FHQWHU`
?LQFOXGHJUDSKLFV>ZLGWK ����?WH[WZLGWK@^ILOHQDPH`

?HQG^FHQWHU`
?FDSWLRQ^?ODEHO^ODEHOQDPH`D ILJXUH`

?HQG^ZUDSILJXUH`

� &KDSWHU ���� RQ SDJH ���
� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�K\SHUUHI�5($'0(
�� :UDSࢺJ SDFNDJH ZHESDJH LQ &7$1 ʆ^KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�

ZUDSILJ`
�� &KDSWHU ���� RQ SDJH ���

���
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7URXEOHVKRRWLQJ

������� 3UREOHPV ZLWK ORQJ FDSWLRQ DQG ?OLVWRࡅJXUHV RU ORQJ WLWOH

7KHUH LV DQ LVVXH ZKHQ XVLQJ ?OLVWRIILJXUHV ZLWK K\SHUUHI IRU ORQJ FDSWLRQV RU ORQJ WLWOHV�
7KLV KDSSHQV ZKHQ WKH FDSWLRQV �RU WKH WLWOHV� DUH ORQJHU WKDQ WKH SDJH ZLGWK �DERXW ���
ZRUGV GHSHQGLQJ RQ \RXU VHWWLQJV�� 7R ]ࢺ WKLV� \RX QHHG WR XVH WKH RSWLRQ EUHDNOLQNV ZKHQ
UVWࢺ GHFODULQJ�

?XVHSDFNDJH>EUHDNOLQNV@^K\SHUUHI`

7KLV ZLOO WKHQ FDXVH WKH OLQNV LQ WKH ?OLVWRIILJXUHV WR ZRUG ZUDS SURSHUO\�

������� 3UREOHPV ZLWK DOUHDG\ H[LVWLQJ �WRF� �ORI DQG VLPLODU OHVࡃ

7KH IRUPDW RI VRPH RI WKH DX[LOOLDU\ OHVࢺ JHQHUDWHG E\ ODWH[ FKDQJHV ZKHQ \RX LQFOXGH WKH
K\SHUUHI SDFNDJH� 2QH FDQ WKHUHIRUH HQFRXQWHU HUURUV OLNH

� $UJXPHQW RI ?+\#VHWUHI#OLQN KDV DQ H[WUD `�

ZKHQ WKH GRFXPHQW LV W\SHVHW ZLWK K\SHUUHI IRU WKH UVWࢺ WLPH DQG WKHVH OHVࢺ DOUHDG\ H[LVW�
7KH VROXWLRQ WR WKH SUREOHP LV WR GHOHWH DOO WKH OHVࢺ WKDW ODWH[ XVHV WR JHW UHIHUHQFHV ULJKW
DQG W\SHVHW DJDLQ�

������� 3UREOHPV ZLWK IRRWQRWHV DQG VSHFLDO FKDUDFWHUV

6HH WKH UHOHYDQW VHFWLRQ���

������� 3UREOHPV ZLWK %HDPHU

8VLQJ WKH FRPPDQG

?K\SHUUHI>VRPHBODEHO@^VRPH WH[W`

LV EURNHQ ZKHQ SRLQWHG DW D ODEHO� ,QVWHDG RI VHQGLQJ WKH XVHU WR WKH GHVLUHG ODEHO� XSRQ
FOLFNLQJ WKH XVHU ZLOO EH VHQW WR WKH UVWࢺ IUDPH� $ VLPSOH ZRUN DURXQG H[LVWV� LQVWHDG RI
XVLQJ

?SKDQWRPVHFWLRQ?ODEHO^VRPHBODEHO`

WR ODEHO \RXU IUDPHV� XVH

?K\SHUWDUJHW^VRPHBODEHO`^`

DQG UHIHUHQFH LW ZLWK

?K\SHUOLQN^VRPHBODEHO`^VRPH WH[W`

�� &KDSWHU ������ RQ SDJH ���

���
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�������� 3UREOHPV ZLWK GUDIW PRGH

:$51,1*� 3OHDVH QRWH WKDW LI \RX KDYH DFWLYDWHG WKH ْGUDIWْ�RSWLRQ LQ \RXU ?GRFXPHQW�
FODVV GHFODUDWLRQ WKH K\SHUOLQNV ZLOO QRW VKRZ XS LQ WKH WDEOH RI FRQWHQWV���

����� 1RWHV DQG 5HIHUHQFHV

���



��� /DEHOV DQG &URVV�UHIHUHQFLQJ

����� ,QWURGXFWLRQ

,Q /D7H; \RX FDQ HDVLO\ UHIHUHQFH DOPRVW DQ\WKLQJ WKDW LV QXPEHUHG �VHFWLRQV� �JXUHVࢺ
IRUPXODV�� DQG /D7H; ZLOO WDNH FDUH RI QXPEHULQJ� XSGDWLQJ LW ZKHQHYHU QHFHVVDU\� 7KH
FRPPDQGV WR EH XVHG GR QRW GHSHQG RQ ZKDW \RX DUH UHIHUHQFLQJ� DQG WKH\ DUH�

?ODEHO^PDUNHU `

\RX JLYH WKH REMHFW \RX ZDQW WR UHIHUHQFH D PDUNHU � \RX FDQ VHH LW OLNH D QDPH�

?UHI^PDUNHU `

\RX FDQ UHIHUHQFH WKH REMHFW \RX KDYH PDUNHG EHIRUH� 7KLV SULQWV WKH QXPEHU WKDW ZDV
DVVLJQHG WR WKH REMHFW�

?SDJHUHI^PDUNHU `

,W ZLOO SULQW WKH QXPEHU RI WKH SDJH ZKHUH WKH REMHFW LV�

/D7H; ZLOO FDOFXODWH WKH ULJKW QXPEHULQJ IRU WKH REMHFWV LQ WKH GRFXPHQW� WKH PDUNHU \RX
KDYH XVHG WR ODEHO WKH REMHFW ZLOO QRW EH VKRZQ DQ\ZKHUH LQ WKH GRFXPHQW� 7KHQ /D7H;
ZLOO UHSODFH WKH VWULQJ ْ?UHI^PDUNHU ` ْ ZLWK WKH ULJKW QXPEHU WKDW ZDV DVVLJQHG WR WKH
REMHFW� ,I \RX UHIHUHQFH D PDUNHU WKDW GRHV QRW H[LVW� WKH FRPSLODWLRQ RI WKH GRFXPHQW ZLOO
EH VXFFHVVIXO EXW /D7H; ZLOO UHWXUQ D ZDUQLQJ�

/D7H; :DUQLQJ� 7KHUH ZHUH XQGHILQHG UHIHUHQFHV�

DQG LW ZLOO UHSODFH ْ?UHI^XQNQRZQ�PDUNHU ` ْ ZLWK ْ""ْ �VR LW ZLOO EH HDV\ WR QGࢺ LQ WKH
GRFXPHQW��

$V \RX PD\ KDYH QRWLFHG UHDGLQJ KRZ LW ZRUNV� LW LV D WZR�VWHS SURFHVV� UVWࢺ WKH FRPSLOHU
KDV WR VWRUH WKH ODEHOV ZLWK WKH ULJKW QXPEHU WR EH XVHG IRU UHIHUHQFLQJ� WKHQ LW KDV WR UHSODFH
WKH ?UHI ZLWK WKH ULJKW QXPEHU� 7KDW LV ZK\� ZKHQ \RX XVH UHIHUHQFHV� \RX KDYH WR FRPSLOH
\RXU GRFXPHQW WZLFH WR VHH WKH SURSHU RXWSXW� ,I \RX FRPSLOH LW RQO\ RQFH� /D7H; ZLOO XVH
WKH ROGHU LQIRUPDWLRQ LW FROOHFWHG LQ SUHYLRXV FRPSLODWLRQV �WKDW PLJKW EH RXWGDWHG�� EXW
WKH FRPSLOHU ZLOO LQIRUP \RX SULQWLQJ RQ WKH VFUHHQ DW WKH HQG RI WKH FRPSLODWLRQ�

/D7H; :DUQLQJ� /DEHO�V� PD\ KDYH FKDQJHG� 5HUXQ WR JHW FURVV�UHIHUHQFHV
ULJKW�

8VLQJ WKH FRPPDQG ?SDJHUHI^` \RX FDQ KHOS WKH UHDGHU WR QGࢺ WKH UHIHUHQFHG REMHFW E\
SURYLGLQJ DOVR WKH SDJH QXPEHU ZKHUH LW FDQ EH IRXQG� <RX FRXOG ZULWH VRPHWKLQJ OLNH�

6HH ILJXUHa?UHI^ILJ�WHVW` RQ SDJHa?SDJHUHI^ILJ�WHVW`�

���



/DEHOV DQG &URVV�UHIHUHQFLQJ

6LQFH \RX FDQ XVH H[DFWO\ WKH VDPH FRPPDQGV WR UHIHUHQFH DOPRVW DQ\WKLQJ� \RX PLJKW JHW
D ELW FRQIXVHG DIWHU \RX KDYH LQWURGXFHG D ORW RI UHIHUHQFHV� ,W LV FRPPRQ SUDFWLFH DPRQJ
/D7H; XVHUV WR DGG D IHZ OHWWHUV WR WKH ODEHO WR GHVFULEH ZKDW \RX DUH UHIHUHQFLQJ� 6RPH
SDFNDJHV� VXFK DV IDQF\UHI � UHO\ RQ WKLV PHWD LQIRUPDWLRQ� +HUH LV DQ H[DPSOH�

FK� FKDSWHU
VHF� VHFWLRQ
VXEVHF� VXEVHFWLRQ
ILJ� JXUHࢺ
WDE� WDEOH
HT� HTXDWLRQ
OVW� FRGH OLVWLQJ
LWP� HQXPHUDWHG OLVW LWHP
DOJ� DOJRULWKP
DSS� DSSHQGL[ VXEVHFWLRQ

)ROORZLQJ WKLV FRQYHQWLRQ� WKH ODEHO RI D JXUHࢺ ZLOO ORRN OLNH ?ODEHO^ILJ�P\BILJXUH ` �
HWF� <RX DUH QRW REOLJDWHG WR XVH WKHVH SUHࢺ[HV� <RX FDQ XVH DQ\ VWULQJ DV DUJXPHQW RI
?ODEHO^���` � EXW WKHVH SUHࢺ[HV EHFRPH LQFUHDVLQJO\ XVHIXO DV \RXU GRFXPHQW JURZV LQ
VL]H�

$QRWKHU VXJJHVWLRQ� WU\ WR DYRLG XVLQJ QXPEHUV ZLWKLQ ODEHOV� <RX DUH EHWWHU Rࢹ GHVFULELQJ
ZKDW WKH REMHFW LV DERXW� 7KLV ZD\� LI \RX FKDQJH WKH RUGHU RI WKH REMHFWV� \RX ZLOO QRW KDYH
WR UHQDPH DOO \RXU ODEHOV DQG WKHLU UHIHUHQFHV�

,I \RX ZDQW WR EH DEOH WR VHH WKH PDUNHUV \RX DUH XVLQJ LQ WKH RXWSXW GRFXPHQW DV ZHOO�
\RX FDQ XVH WKH VKRZNH\V SDFNDJH� WKLV FDQ EH YHU\ XVHIXO ZKLOH GHYHORSLQJ \RXU GRFXPHQW�
)RU PRUH LQIRUPDWLRQ VHH WKH 3DFNDJHV� VHFWLRQ�

����� ([DPSOHV

+HUH DUH VRPH SUDFWLFDO H[DPSOHV� EXW \RX ZLOO QRWLFH WKDW WKH\ DUH DOO WKH VDPH EHFDXVH
WKH\ DOO XVH WKH VDPH FRPPDQGV�

������� 6HFWLRQV

?VHFWLRQ^*UHHWLQJV`
?ODEHO^VHF�JUHHWLQJV`

+HOOR�

?VHFWLRQ^5HIHUHQFLQJ`

, JUHHWHG LQ VHFWLRQa?UHI^VHF�JUHHWLQJV`�

� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�/D7H;��)3DFNDJHV

���
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([DPSOHV

)LJXUH ��

<RX FRXOG SODFH WKH ODEHO DQ\ZKHUH LQ WKH VHFWLRQ� KRZHYHU� LQ RUGHU WR DYRLG FRQIXVLRQ� LW
LV EHWWHU WR SODFH LW LPPHGLDWHO\ DIWHU WKH EHJLQQLQJ RI WKH VHFWLRQ� 1RWH KRZ WKH PDUNHU
VWDUWV ZLWK VHF� � DV VXJJHVWHG EHIRUH� 7KH ODEHO LV WKHQ UHIHUHQFHG LQ D GLࢹHUHQW VHFWLRQ�
7KH WLOGH �ʜ� LQGLFDWHV D QRQ�EUHDNLQJ VSDFH��

������� 3LFWXUHV

<RX FDQ UHIHUHQFH D SLFWXUH E\ LQVHUWLQJ LW LQ WKH ILJXUH RDWLQJࢻ HQYLURQPHQW�

?EHJLQ^ILJXUH`
?FHQWHULQJ

?LQFOXGHJUDSKLFV>ZLGWK ���?WH[WZLGWK@^JXOO`
?FDSWLRQ^&ORVH�XS RI D JXOO`
?ODEHO^ILJ�JXOO`

?HQG^ILJXUH`
)LJXUH ?UHI^ILJ�JXOO` VKRZV D SKRWRJUDSK RI D JXOO�

� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�QRQ�EUHDNLQJ���VSDFH

���
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)LJXUH ��

:KHQ D ODEHO LV GHFODUHG ZLWKLQ D RDWࢻ HQYLURQPHQW� WKH ?UHI^���` ZLOO UHWXUQ WKH UHVSHFWLYH
J�WDEOHࢺ QXPEHU� EXW LW PXVW RFFXU DIWHU WKH FDSWLRQ� :KHQ GHFODUHG RXWVLGH� LW ZLOO JLYH
WKH VHFWLRQ QXPEHU� 7R EH FRPSOHWHO\ VDIH� WKH ODEHO IRU DQ\ SLFWXUH RU WDEOH FDQ JR ZLWKLQ
WKH ?FDSWLRQ^` FRPPDQG� DV LQ

?FDSWLRQ^&ORVH�XS RI D JXOO?ODEHO^ILJ�JXOO``

6HH WKH )ORDWV� )LJXUHV DQG &DSWLRQV� VHFWLRQ IRU PRUH DERXW WKH ILJXUH DQG UHODWHG HQYL�
URQPHQWV�

)L[LQJ ZURQJ ODEHOV

7KH FRPPDQG ?ODEHO PXVW DSSHDU DIWHU �RU LQVLGH� ?FDSWLRQ � 2WKHUZLVH� LW ZLOO SLFN XS
WKH FXUUHQW VHFWLRQ RU OLVW QXPEHU LQVWHDG RI ZKDW \RX LQWHQGHG�

?EHJLQ^ILJXUH`
?FHQWHULQJ
?LQFOXGHJUDSKLFV>ZLGWK ���?WH[WZLGWK@^JXOO`
?FDSWLRQ^&ORVH�XS RI D JXOO` ?ODEHO^ILJ�JXOO`

?HQG^ILJXUH`

,VVXHV ZLWK OLQNV WR WDEOHV DQG JXUHVࡃ KDQGOHG E\ K\SHUUHI

,Q FDVH \RX XVH WKH SDFNDJH K\SHUUHI WR FUHDWH D 3')� WKH OLQNV WR WDEOHV RU JXUHVࢺ ZLOO
SRLQW WR WKH FDSWLRQ RI WKH WDEOH RU �JXUHࢺ ZKLFK LV DOZD\V EHORZ WKH WDEOH RU JXUHࢺ LWVHOI��

� &KDSWHU �� RQ SDJH ���
� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�K\SHUUHI�5($'0(

���
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([DPSOHV

7KHUHIRUH WKH WDEOH RU JXUHࢺ ZLOO QRW EH YLVLEOH� LI LW LV DERYH WKH SRLQWHU DQG RQH KDV WR
VFUROO XS LQ RUGHU WR VHH LW� ,I \RX ZDQW WKH OLQN SRLQW WR WKH WRS RI WKH LPDJH \RX FDQ JLYH
WKH RSWLRQ K\SFDS WR WKH FDSWLRQ SDFNDJH�

?XVHSDFNDJH>K\SFDS@^FDSWLRQ`

������� )RUPXODH

+HUH LV DQ H[DPSOH VKRZLQJ KRZ WR UHIHUHQFH IRUPXODH�

?EHJLQ^HTXDWLRQ` ?ODEHO^HT�VROYH`
[A� � � [ � �  �
?HQG^HTXDWLRQ`

?EHJLQ^HTXDWLRQ`
[B�  ?IUDF^� � ?VTUW^�� � � ?WLPHV �``^�`  �
?HQG^HTXDWLRQ`

?EHJLQ^HTXDWLRQ`
[B�  ?IUDF^� � ?VTUW^�� � � ?WLPHV �``^�`  �
?HQG^HTXDWLRQ`

DQG VR ZH KDYH VROYHG HTXDWLRQa?UHI^HT�VROYH`

)LJXUH ��

$V \RX FDQ VHH� WKH ODEHO LV SODFHG VRRQ DIWHU WKH EHJLQQLQJ RI WKH PDWK PRGH� ,Q RUGHU WR
UHIHUHQFH D IRUPXOD� \RX KDYH WR XVH DQ HQYLURQPHQW WKDW DGGV QXPEHUV� 0RVW RI WKH WLPHV
\RX ZLOO EH XVLQJ WKH HTXDWLRQ HQYLURQPHQW� WKDW LV WKH EHVW FKRLFH IRU RQH�OLQH IRUPXODH�
ZKHWKHU \RX DUH XVLQJ DPVPDWK RU QRW� 1RWH DOVR WKH HT� SUHࢺ[ LQ WKH ODEHO�

HTUHI

7KH DPVPDWK SDFNDJH DGGV D QHZ FRPPDQG IRU UHIHUHQFLQJ IRUPXODH� LW LV ?HTUHI^` � ,W
ZRUNV H[DFWO\ OLNH ?UHI^` � EXW LW DGGV SDUHQWKHVHV VR WKDW� LQVWHDG RI SULQWLQJ D SODLQ

���



/DEHOV DQG &URVV�UHIHUHQFLQJ

QXPEHU DV � � LW ZLOO SULQW ��� � 7KLV FDQ EH XVHIXO WR KHOS WKH UHDGHU GLVWLQJXLVK EH�
WZHHQ IRUPXODH DQG RWKHU WKLQJV� ZLWKRXW WKH QHHG WR UHSHDW WKH ZRUG ْIRUPXODْ EHIRUH
DQ\ UHIHUHQFH� ,WV RXWSXW FDQ EH FKDQJHG DV GHVLUHG� IRU PRUH LQIRUPDWLRQ VHH WKH DPVPDWK
GRFXPHQWDWLRQ�

WDJ

7KH ?WDJ^HTQQR` FRPPDQG LV XVHG WR PDQXDOO\ VHW HTXDWLRQ QXPEHUV ZKHUH HTQQR LV WKH
DUELWUDU\ WH[W VWULQJ \RX ZDQW WR DSSHDU LQ WKH GRFXPHQW� ,W LV QRUPDOO\ EHWWHU WR XVH
ODEHOV� EXW VRPHWLPHV KDUG�FRGHG HTXDWLRQ QXPEHUV PLJKW RࢹHU D XVHIXO ZRUN�DURXQG� 7KLV
PD\ IRU LQVWDQFH EH XVHIXO LI \RX ZDQW WR UHSHDW DQ HTXDWLRQ WKDW LV XVHG EHIRUH� H�J�
?WDJ^?UHI^HTQ�EHIRUH`` �

QXPEHUZLWKLQ

7KH DPVPDWK SDFNDJH DGGV WKH ?QXPEHUZLWKLQ^FRXQWHUD`^FRXQWHUE` FRPPDQG ZKLFK
UHSODFHV WKH VLPSOH FRXQWHUD E\ D PRUH VRSKLVWLFDWHG FRXQWHUE�FRXQWHUD � )RU H[DPSOH
?QXPEHUZLWKLQ^HTXDWLRQ`^VHFWLRQ` LQ WKH SUHDPEOH ZLOO SUHSHQG WKH VHFWLRQ QXPEHU WR
DOO HTXDWLRQ QXPEHUV�

FDVHV

7KH FDVHV SDFNDJH DGGV WKH ?QXPFDVHV DQG WKH ?VXEQXPFDVHV FRPPDQGV� ZKLFK SURGXFH
PXOWL�FDVH HTXDWLRQV ZLWK D VHSDUDWH HTXDWLRQ QXPEHU DQG D VHSDUDWH HTXDWLRQ QXPEHU SOXV
D OHWWHU� UHVSHFWLYHO\� IRU HDFK FDVH�

����� 7KH YDULRUHI SDFNDJH

7KH YDULRUHI SDFNDJH LQWURGXFHV D QHZ FRPPDQG FDOOHG ?YUHI^` � 7KLV FRPPDQG LV XVHG
H[DFWO\ OLNH WKH EDVLF ?UHI � EXW LW KDV D GLࢹHUHQW RXWSXW DFFRUGLQJ WR WKH FRQWH[W� ,I WKH
REMHFW WR EH UHIHUHQFHG LV LQ WKH VDPH SDJH� LW ZRUNV MXVW OLNH ?UHI � LI WKH REMHFW LV IDU DZD\
LW ZLOO SULQW VRPHWKLQJ OLNH ْ� RQ SDJH ��ْ� L�H� LW DGGV WKH SDJH QXPEHU DXWRPDWLFDOO\� ,I
WKH REMHFW LV FORVH� LW FDQ XVH PRUH UHࢺQHG VHQWHQFHV OLNH ْRQ WKH QH[W SDJHْ RU ْRQ WKH IDFLQJ
SDJHْ DXWRPDWLFDOO\� DFFRUGLQJ WR WKH FRQWH[W DQG WKH GRFXPHQW FODVV�

7KLV FRPPDQG KDV WR EH XVHG YHU\ FDUHIXOO\� ,W RXWSXWV PRUH WKDQ RQH ZRUG� VR LW PD\
KDSSHQ LWV RXWSXW IDOOV RQ WZR GLࢹHUHQW SDJHV� ,Q WKLV FDVH� WKH DOJRULWKP FDQ JHW FRQIXVHG
DQG FDXVH D ORRS� /HWَV PDNH DQ H[DPSOH� <RX ODEHO DQ REMHFW RQ SDJH �� DQG WKH ?YUHI
RXWSXW KDSSHQV WR VWD\ EHWZHHQ SDJH �� DQG ��� ,I LW ZHUH RQ SDJH ��� LW ZRXOG SULQW OLNH
WKH EDVLF UHI � LI LW ZHUH RQ SDJH ��� LW ZRXOG SULQW ْRQ WKH SUHYLRXV SDJHْ� EXW LW LV RQ
ERWK� DQG WKLV PD\ FDXVH VRPH VWUDQJH HUURUV DW FRPSLOLQJ WLPH WKDW DUH YHU\ KDUG WR EH
�HG]ࢺ <RX FRXOG WKLQN WKDW WKLV KDSSHQV YHU\ UDUHO\� XQIRUWXQDWHO\� LI \RX ZULWH D ORQJ
GRFXPHQW LW LV QRW XQFRPPRQ WR KDYH KXQGUHGV RI UHIHUHQFHV� VR VLWXDWLRQV OLNH WKHVH DUH
OLNHO\ WR KDSSHQ� 2QH ZD\ WR DYRLG SUREOHPV GXULQJ GHYHORSPHQW LV WR XVH WKH VWDQGDUG

���



7KH K\SHUUHI SDFNDJH

UHI DOO WKH WLPH� DQG FRQYHUW LW WR YUHI ZKHQ WKH GRFXPHQW LV FORVH WR LWV QDOࢺ YHUVLRQ� DQG
WKHQ PDNLQJ DGMXVWPHQWV WR ]ࢺ SRVVLEOH SUREOHPV�

����� 7KH K\SHUUHI SDFNDJH

������� DXWRUHI

7KH K\SHUUHI� SDFNDJH LQWURGXFHV DQRWKHU XVHIXO FRPPDQG� ?DXWRUHI^` � 7KLV FRPPDQG
FUHDWHV D UHIHUHQFH ZLWK DGGLWLRQDO WH[W FRUUHVSRQGLQJ WR WKH WDUJHWَV W\SH� DOO RI ZKLFK ZLOO
EH D K\SHUOLQN� )RU H[DPSOH� WKH FRPPDQG ?DXWRUHI^VHF�LQWUR` ZRXOG FUHDWH D K\SHUOLQN
WR WKH ?ODEHO^VHF�LQWUR` FRPPDQG� ZKHUHYHU LW LV� $VVXPLQJ WKDW WKLV ODEHO LV SRLQWLQJ
WR D VHFWLRQ� WKH K\SHUOLQN ZRXOG FRQWDLQ WKH WH[W ْVHFWLRQ ���ْ� RU VLPLODU �WKH IXOO OLVW RI
GHIDXOW QDPHV FDQ EH IRXQG KHUH��� 1RWH WKDW� ZKLOH WKHUHَV DQ

?DXWRUHI

FRPPDQG WKDW SURGXFHV DQ XQOLQNHG SUHࢺ[ �XVHIXO LI WKH ODEHO LV RQ WKH VDPH SDJH DV WKH
UHIHUHQFH�� QR DOWHUQDWLYH

?$XWRUHI

FRPPDQG LV GHࢺQHG WR SURGXFH FDSLWDOL]HG YHUVLRQV �XVHIXO� IRU LQVWDQFH� ZKHQ VWDUWLQJ
VHQWHQFHV�� EXW VLQFH WKH FDSLWDOL]DWLRQ RI DXWRUHI QDPHV ZDV FKRVHQ E\ WKH SDFNDJH DXWKRU�
\RX FDQ FXVWRPL]H WKH SUHࢺ[HG WH[W E\ UHGHࢺQLQJ ?W\SH DXWRUHIQDPH WR WKH SUHࢺ[ \RX
ZDQW� DV LQ�

?GHI?VHFWLRQDXWRUHIQDPH^6HFWLRQ`

7KLV UHQDPLQJ WULFN FDQ� RI FRXUVH� EH XVHG IRU RWKHU SXUSRVHV DV ZHOO�

ٗ ,I \RX ZRXOG OLNH D K\SHUOLQN UHIHUHQFH� EXW GR QRW ZDQW WKH SUHGHࢺQHG
WH[W WKDW ?DXWRUHI^` SURYLGHV� \RX FDQ GR WKLV ZLWK D FRPPDQG VXFK DV
?K\SHUUHI>VHF�LQWUR@^$SSHQGL[ȥ?UHI^VHF�LQWUR`` � 1RWH WKDW \RX FDQ GLVDEOH WKH
FUHDWLRQ RI K\SHUOLQNV LQ K\SHUUHI � DQG MXVW XVH WKHVH FRPPDQGV IRU DXWRPDWLF WH[W�

ٗ .HHS LQ PLQG WKDW WKH ?ODEHO PXVW EH SODFHG LQVLGH DQ HQYLURQPHQW ZLWK D FRXQWHU� VXFK
DV D WDEOH RU D �JXUHࢺ 2WKHUZLVH� QRW RQO\ WKH QXPEHU ZLOO UHIHU WR WKH FXUUHQW VHFWLRQ� DV
PHQWLRQHG DERYH�� EXW WKH QDPH ZLOO UHIHU WR WKH SUHYLRXV HQYLURQPHQW ZLWK D FRXQWHU�
)RU H[DPSOH� LI \RX SXW D ODEHO DIWHU FORVLQJ D �JXUHࢺ WKH ODEHO ZLOO VWLOO VD\ JXUHࢺْ Qْ� RQ
ZKLFK Q LV WKH FXUUHQW VHFWLRQ QXPEHU�

������� QDPHUHI

7KH K\SHUUHI SDFNDJH DOVR DXWRPDWLFDOO\ LQFOXGHV WKH QDPHUHI SDFNDJH� DQG D VLPLODUO\
QDPHG FRPPDQG� ,W LV VLPLODU WR ?DXWRUHI^` � EXW LQVHUWV WH[W FRUUHVSRQGLQJ WR WKH VHFWLRQ
QDPH� IRU H[DPSOH�

� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�/D7H;��)3DFNDJHV��)+\SHUUHI
� KWWS���ZZZ�WXJ�RUJ�DSSOLFDWLRQV�K\SHUUHI�PDQXDO�KWPO�7%/���
� &KDSWHU ������ RQ SDJH ���

���
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,QSXW�

?VHFWLRQ^0\)LUVW6HFWLRQ` ?ODEHO^VHF�PDUNHU`
?VHFWLRQ^0\6HFRQG6HFWLRQ`
,Q VHFWLRQa?QDPHUHI^VHF�PDUNHU` ZH GHILQHG���

2XWSXW�

,Q VHFWLRQ 0\)LUVW6HFWLRQ ZH GHࢺQHG���

������� $QFKRU PDQXDO SRVLWLRQLQJ

:KHQ \RX GHࢺQH D ?ODEHO RXWVLGH D �JXUHࢺ D WDEOH� RU RWKHU RDWLQJࢻ REMHFWV� WKH ODEHO
SRLQWV WR WKH FXUUHQW VHFWLRQ� ,Q VRPH FDVHV� WKLV EHKDYLRU LV QRW ZKDW \RXَG OLNH DQG \RXَG
SUHIHU WKH JHQHUDWHG OLQN WR SRLQW WR WKH OLQH ZKHUH WKH ?ODEHO LV GHࢺQHG� 7KLV FDQ EH
DFKLHYHG ZLWK WKH FRPPDQG ?SKDQWRPVHFWLRQ DV LQ WKLV H[DPSOH�

�7KH OLQN ORFDWLRQ ZLOO EH SODFHG RQ WKH OLQH EHORZ�
?SKDQWRPVHFWLRQ
?ODEHO^WKHBODEHO`

����� 7KH FOHYHUHI SDFNDJH

7KH FOHYHUHI SDFNDJH LQWURGXFHV WKH QHZ FRPPDQG ?FUHI^` ZKLFK LQFOXGHV WKH W\SH RI
UHIHUHQFHG REMHFW OLNH ?DXWRUHI^` GRHV� 7KH DOWHUQDWH ?ODEHOFUHI^` FRPPDQG ZRUNV PRUH
OLNH VWDQGDUG ?UHI^` � 5HIHUHQFHV WR SDJHV DUH KDQGOHG E\ WKH ?FSDJHUHI^` FRPPDQG�

7KH ?FUHIUDQJH^`^` DQG ?FSDJHUHIUDQJH^` FRPPDQGV H[SHFW D VWDUW DQG HQG ODEHO LQ
HLWKHU RUGHU DQG SURYLGH D QDWXUDO ODQJXDJH �EDEHO HQDEOHG� UDQJH� ,I ODEHOV DUH HQXPHUDWHG
DV D FRPPD�VHSDUDWHG OLVW ZLWK WKH XVXDO ?FUHI^` FRPPDQG� LW ZLOO VRUW WKHP DQG JURXS
LQWR UDQJHV DXWRPDWLFDOO\�

7KH IRUPDW FDQ EH VSHFLࢺHG LQ WKH SUHDPEOH�

����� 6HH DOVR

ٗ /D7H;�*ORVVDU\�

����� 1RWHV DQG 5HIHUHQFHV

� &KDSWHU �� RQ SDJH ���

���
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��� (UURUV DQG :DUQLQJV

/D7H; GHVFULEHV ZKDW LW LV W\SHVHWWLQJ ZKLOH LW GRHV LW� ,I LW HQFRXQWHUV VRPHWKLQJ LW GRHVQَW
XQGHUVWDQG RU FDQَW GR� LW ZLOO GLVSOD\ D PHVVDJH VD\LQJ ZKDW LV ZURQJ� ,W PD\ DOVR GLVSOD\
ZDUQLQJV IRU OHVV VHULRXV FRQGLWLRQV�

'RQӲW SDQLF LI \RX VHH HUURU PHVVDJHV � LW LV YHU\ FRPPRQ WR PLVW\SH RU PLVVSHOO FRPPDQGV�
IRUJHW FXUO\ EUDFHV� W\SH D IRUZDUG VODVK LQVWHDG RI D EDFNVODVK� RU XVH D VSHFLDO FKDUDFWHU
E\ PLVWDNH� (UURUV DUH HDVLO\ VSRWWHG DQG HDVLO\ FRUUHFWHG LQ \RXU HGLWRU� DQG \RX FDQ WKHQ
UXQ /D7H; DJDLQ WR FKHFN \RX KDYH HG]ࢺ HYHU\WKLQJ� 6RPH RI WKH PRVW FRPPRQ HUURUV DUH
GHVFULEHG LQ QH[W VHFWLRQV�

����� (UURU PHVVDJHV

7KH IRUPDW RI DQ HUURU PHVVDJH LV DOZD\V WKH VDPH� (UURU PHVVDJHV EHJLQ ZLWK DQ H[FODPD�
WLRQ PDUN DW WKH VWDUW RI WKH OLQH� DQG JLYH D GHVFULSWLRQ RI WKH HUURU� IROORZHG E\ DQRWKHU
OLQH VWDUWLQJ ZLWK WKH QXPEHU� ZKLFK UHIHUV WR WKH OLQH�QXPEHU LQ \RXU GRFXPHQW OHࢺ ZKLFK
/D7H; ZDV SURFHVVLQJ ZKHQ WKH HUURU ZDV VSRWWHG� +HUHَV DQ H[DPSOH� VKRZLQJ WKDW WKH
XVHU PLVW\SHG WKH ?WDEOHRIFRQWHQWV FRPPDQG�

� 8QGHILQHG FRQWURO VHTXHQFH�
O�� ?WDEOHRIFRWQHWQV

:KHQ /D7H; QGVࢺ DQ HUURU OLNH WKLV� LW GLVSOD\V WKH HUURU PHVVDJH DQG SDXVHV� <RX PXVW
W\SH RQH RI WKH IROORZLQJ OHWWHUV WR FRQWLQXH�

.H\ 0HDQLQJ
[ 6WRS LPPHGLDWHO\ DQG H[ LW WKH SURJUDP�
T &DUU\ RQ T XLHWO\ DV EHVW \RX FDQ DQG GRQَW ERWKHU PH ZLWK DQ\ PRUH HUURU

PHVVDJHV�
H 6WRS WKH SURJUDP EXW UH�SRVLWLRQ WKH WH[W LQ P\ H GLWRU DW WKH SRLQW ZKHUH

\RX IRXQG WKH HUURU �7KLV RQO\ ZRUNV LI \RXَUH XVLQJ DQ HGLWRU ZKLFK /D7H;
FDQ FRPPXQLFDWH ZLWK��

K 7U\ WR JLYH PH PRUH K HOS�
L �IROORZHG E\ D FRUUHFWLRQ� PHDQV L QSXW WKH FRUUHFWLRQ LQ SODFH RI WKH HUURU DQG

FDUU\ RQ �7KLV LV RQO\ D WHPSRUDU\ ]ࢺ WR JHW WKH OHࢺ SURFHVVHG� <RX VWLOO KDYH
WR PDNH WKDW FRUUHFWLRQ LQ WKH HGLWRU��

U U XQ LQ QRQ�VWRS PRGH� 3ORZ WKURXJK DQ\ HUURUV� XQOHVV WRR PDQ\ SLOH XS DQG
LW IDLOV ���� HUURUV��

���



(UURUV DQG :DUQLQJV

6RPH V\VWHPV �(PDFV LV RQH H[DPSOH� UXQ /D7H; ZLWK D ْQRQVWRSْ VZLWFK WXUQHG RQ� VR
LW ZLOO DOZD\V SURFHVV WKURXJK WR WKH HQG RI WKH �OHࢺ UHJDUGOHVV RI HUURUV� RU XQWLO D OLPLW LV
UHDFKHG�

����� :DUQLQJV

:DUQLQJV GRQَW EHJLQ ZLWK DQ H[FODPDWLRQ PDUN� WKH\ DUH MXVW FRPPHQWV E\ /D7H; DERXW
WKLQJV \RX PLJKW ZDQW WR ORRN LQWR� VXFK DV RYHUORQJ RU XQGHUUXQ OLQHV �RIWHQ FDXVHG E\
XQXVXDO K\SKHQDWLRQV� IRU H[DPSOH�� SDJHV UXQQLQJ VKRUW RU ORQJ� DQG RWKHU W\SRJUDSKLFDO
QLFHWLHV �PRVW RI ZKLFK \RX FDQ LJQRUH XQWLO ODWHU�� 8QOLNH RWKHU V\VWHPV� ZKLFK WU\ WR
KLGH XQHYHQQHVVHV LQ WKH WH[W �XVXDOO\ XQVXFFHVVIXOO\� E\ LQWHUIHULQJ ZLWK WKH OHWWHU VSDFLQJ�
/D7H; WDNHV WKH YLHZ WKDW WKH DXWKRU RU HGLWRU VKRXOG EH DEOH WR FRQWULEXWH� :KLOH LW
LV FHUWDLQO\ SRVVLEOH WR VHW /D7H;َV SDUDPHWHUV VR WKDW WKH VSDFLQJ LV VXࢼFLHQWO\ VORSS\
WKDW \RX ZLOO DOPRVW QHYHU JHW D ZDUQLQJ DERXW EDGO\ࢺ�WWLQJ OLQHV RU SDJHV� \RX ZLOO DOPRVW
FHUWDLQO\ MXVW EH GHOD\LQJ PDWWHUV XQWLO \RX VWDUW WR JHW FRPSODLQWV IURP \RXU UHDGHUV RU
SXEOLVKHUV�

����� ([DPSOHV

2QO\ D IHZ FRPPRQ HUURU PHVVDJHV DUH JLYHQ KHUH� WKRVH PRVW OLNHO\ WR EH HQFRXQWHUHG E\
EHJLQQHUV� ,I \RX QGࢺ DQRWKHU HUURU PHVVDJH QRW VKRZQ KHUH� DQG LWَV QRW FOHDU ZKDW \RX
VKRXOG GR� DVN IRU KHOS�

0RVW HUURU PHVVDJHV DUH VHOI�H[SODQDWRU\� EXW EH DZDUH WKDW WKH SODFH ZKHUH /D7H; VSRWV
DQG UHSRUWV DQ HUURU PD\ EH ODWHU LQ WKH OHࢺ WKDQ WKH SODFH ZKHUH LW DFWXDOO\ RFFXUUHG� )RU
H[DPSOH LI \RX IRUJHW WR FORVH D FXUO\ EUDFH ZKLFK HQFORVHV� VD\� LWDOLFV� /D7H; ZRQَW UHSRUW
WKLV XQWLO VRPHWKLQJ HOVH RFFXUV ZKLFK FDQَW KDSSHQ XQWLO WKH FXUO\ EUDFH LV HQFRXQWHUHG
�H�J� WKH HQG RI WKH GRFXPHQW�� 6RPH HUURUV FDQ RQO\ EH ULJKWHG E\ KXPDQV ZKR FDQ UHDG
DQG XQGHUVWDQG ZKDW WKH GRFXPHQW LV VXSSRVHG WR PHDQ RU ORRN OLNH�

1HZFRPHUV VKRXOG UHPHPEHU WR FKHFN WKH OLVW RI VSHFLDO FKDUDFWHUV� D YHU\ ODUJH QXPEHU RI
HUURUV ZKHQ \RX DUH OHDUQLQJ /D7H; DUH GXH WR DFFLGHQWDOO\ W\SLQJ D VSHFLDO FKDUDFWHU ZKHQ
\RX GLGQَW PHDQ WR� 7KLV GLVDSSHDUV DIWHU D IHZ GD\V DV \RX JHW XVHG WR WKHP�

������� 7RR PDQ\ Vח`

� 7RR PDQ\ `
V�
O�� ?GDWH 'HFHPEHU ����`

7KH UHDVRQ /D7H; WKLQNV WKHUH DUH WRR PDQ\ `َV KHUH LV WKDW WKH RSHQLQJ FXUO\ EUDFH LV
PLVVLQJ DIWHU WKH ?GDWH FRQWURO VHTXHQFH DQG EHIRUH WKH ZRUG 'HFHPEHU� VR WKH FORVLQJ
FXUO\ EUDFH LV VHHQ DV RQH WRR PDQ\ �ZKLFK LW LV��� ,Q IDFW� WKHUH DUH RWKHU WKLQJV ZKLFK FDQ
IROORZ WKH ?GDWH FRPPDQG DSDUW IURP D GDWH LQ FXUO\ EUDFHV� VR /D7H; FDQQRW SRVVLEO\
JXHVV WKDW \RXَYH PLVVHG RXW WKH RSHQLQJ FXUO\ EUDFH XQWLO LW QGVࢺ D FORVLQJ RQH�

���



([DPSOHV

������� 8QGHࡃQHG FRQWURO VHTXHQFH

� 8QGHILQHG FRQWURO VHTXHQFH�
O�� ?GWDH
^'HFHPEHU ����`

,Q WKLV H[DPSOH� /D7H; LV FRPSODLQLQJ WKDW LW KDV QR VXFK FRPPDQG �ْFRQWURO VHTXHQFHْ�
DV ?GWDH � 2EYLRXVO\ LWَV EHHQ PLVW\SHG� EXW RQO\ D KXPDQ FDQ GHWHFW WKDW IDFW� DOO /D7H;
NQRZV LV WKDW ?GWDH LV QRW D FRPPDQG LW NQRZV DERXW� LWَV XQGHࢺQHG� 0LVW\SLQJV DUH WKH
PRVW FRPPRQ VRXUFH RI HUURUV� 6RPH HGLWRUV DOORZ FRPPRQ FRPPDQGV DQG HQYLURQPHQWV
WR EH LQVHUWHG XVLQJ GURS�GRZQ PHQXV RU LFRQV� ZKLFK PD\ EH XVHG WR DYRLG WKHVH HUURUV�

������� 1RW LQ 0DWKHPDWLFV 0RGH

� 0LVVLQJ � LQVHUWHG

$ FKDUDFWHU WKDW FDQ RQO\ EH XVHG LQ WKH PDWKHPDWLFV ZDV LQVHUWHG LQ QRUPDO WH[W� ,I \RX
LQWHQGHG WR XVH PDWKHPDWLFV PRGH� WKHQ XVH ����� RU ?EHJLQ^PDWK`���?HQG^PDWK` RU XVH
WKH َTXLFN PDWK PRGHَ� ?HQVXUHPDWK^���` � ,I \RX GLG QRW LQWHQG WR XVH PDWKHPDWLFV
PRGH� WKHQ SHUKDSV \RX DUH WU\LQJ WR XVH D VSHFLDO FKDUDFWHU� WKDW QHHGV WR EH HQWHUHG LQ
D GLࢹHUHQW ZD\� IRU H[DPSOH B ZLOO EH LQWHUSUHWHG DV D VXEVFULSW RSHUDWRU LQ PDWKHPDWLFV
PRGH� DQG \RX QHHG ?B WR JHW DQ XQGHUVFRUH FKDUDFWHU�

7KLV FDQ DOVR KDSSHQ LI \RX XVH WKH ZURQJ FKDUDFWHU HQFRGLQJ� IRU H[DP�
SOH XVLQJ XWI� ZLWKRXW ْ?XVHSDFNDJH>XWI�@^LQSXWHQF`ْ RU XVLQJ LVR������ ZLWKRXW
ْ?XVHSDFNDJH>ODWLQ�@^LQSXWHQF`ْ� WKHUH DUH VHYHUDO FKDUDFWHU HQFRGLQJ IRUPDWV� PDNH VXUH
WR SLFN WKH ULJKW RQH�

������� 5XQDZD\ DUJXPHQW

5XQDZD\ DUJXPHQW"
^'HFHPEHU ���� ?PDNHWLWOH
� 3DUDJUDSK HQGHG EHIRUH ?GDWH ZDV FRPSOHWH�
�WR EH UHDG DJDLQ!
?SDU
O��

,Q WKLV HUURU� WKH FORVLQJ FXUO\ EUDFH KDV EHHQ RPLWWHG IURP WKH GDWH� ,WَV WKH RSSRVLWH RI
WKH HUURU RI WRR PDQ\ `َV� DQG LW UHVXOWV LQ ?PDNHWLWOH WU\LQJ WR IRUPDW WKH WLWOH SDJH ZKLOH
/D7H; LV VWLOO H[SHFWLQJ PRUH WH[W IRU WKH GDWH� $V ?PDNHWLWOH FUHDWHV QHZ SDUDJUDSKV RQ
WKH WLWOH SDJH� WKLV LV GHWHFWHG DQG /D7H; FRPSODLQV WKDW WKH SUHYLRXV SDUDJUDSK KDV HQGHG
EXW ?GDWH LV QRW \HW �QLVKHGࢺ

� &KDSWHU ����� RQ SDJH ��

���



(UURUV DQG :DUQLQJV

������� 8QGHUIXOO KER[

8QGHUIXOO ?KER[ �EDGQHVV ����� LQ SDUDJUDSK
DW OLQHV ������
>@>@?/<��EUP�E�Q��� %XOO� 5-� ?/<��EUP�P�Q���
$F�FRXQW�LQJ LQ %XVL�
>��@

7KLV LV D ZDUQLQJ WKDW /D7H; FDQQRW VWUHWFK WKH OLQH ZLGH HQRXJK WR �Wࢺ ZLWKRXW PDNLQJ WKH
VSDFLQJ ELJJHU WKDQ LWV FXUUHQWO\ SHUPLWWHG PD[LPXP� 7KH EDGQHVV ���������� LQGLFDWHV
KRZ VHYHUH WKLV LV �KHUH \RX FDQ SUREDEO\ LJQRUH D EDGQHVV RI ������ ,W VD\V ZKDW OLQHV
RI \RXU OHࢺ LW ZDV W\SHVHWWLQJ ZKHQ LW IRXQG WKLV� DQG WKH QXPEHU LQ VTXDUH EUDFNHWV LV
WKH QXPEHU RI WKH SDJH RQWR ZKLFK WKH RࢹHQGLQJ OLQH ZDV SULQWHG� 7KH FRGHV VHSDUDWHG
E\ VODVKHV DUH WKH W\SHIDFH DQG IRQW VW\OH DQG VL]H XVHG LQ WKH OLQH� ,JQRUH WKHP IRU WKH
PRPHQW�

7KLV FRPHV XS LI \RX IRUFH D OLQHEUHDN� H�J�� ??� DQG KDYH D UHWXUQ EHIRUH LW� 1RUPDOO\ 7H;
LJQRUHV OLQHEUHDNV� SURYLGLQJ IXOO SDUDJUDSKV WR UDJJHG WH[W� ,Q WKLV FDVH LW LV QHFHVVDU\ WR
SXOO WKH OLQHEUHDN XS RQH OLQH WR WKH HQG RI WKH SUHYLRXV VHQWHQFH�

7KLV ZDUQLQJ PD\ DOVR DSSHDU ZKHQ LQVHUWLQJ LPDJHV� ,W FDQ EH
DYRLGHG E\ XVLQJ WKH ?WH[WZLGWK RU SRVVLEO\ ?OLQHZLGWK RSWLRQV� H�J�
?LQFOXGHJUDSKLFV>ZLGWK ?WH[WZLGWK@^LPDJHBQDPH`

������� 2YHUIXOO KER[

>���@
2YHUIXOO ?KER[ ��������SW WRR ZLGH� LQ SDUDJUDSK
DW OLQHV ��������
>@?/<��EUP�P�Q��� :LQGRZV� ?/<��EUP�P�LW��� VHH
?/<��EUP�P�Q��� ; :LQ�

$Q RYHUIXOO ?KER[ PHDQV WKDW WKHUH LV D K\SKHQDWLRQ RU MXVWLࢺFDWLRQ SUREOHP� PRYLQJ WKH
ODVW ZRUG RQ WKH OLQH WR WKH QH[W OLQH ZRXOG PDNH WKH VSDFHV LQ WKH OLQH ZLGHU WKDQ WKH
FXUUHQW OLPLW� NHHSLQJ WKH ZRUG RQ WKH OLQH ZRXOG PDNH WKH VSDFHV VPDOOHU WKDQ WKH FXUUHQW
OLPLW� VR WKH ZRUG LV OHIW RQ WKH OLQH� EXW ZLWK WKH PLQLPXP DOORZHG VSDFH EHWZHHQ ZRUGV�
DQG ZKLFK PDNHV WKH OLQH JR RYHU WKH HGJH�

7KH ZDUQLQJ LV JLYHQ VR WKDW \RX FDQ QGࢺ WKH OLQH LQ WKH FRGH WKDW RULJLQDWHV WKH SUREOHP
�LQ WKLV FDVH� �������� DQG ]ࢺ LW� 7KH OLQH RQ WKLV H[DPSOH LV WRR ORQJ E\ D VKDGH RYHU
�SW� 7KH FKRVHQ K\SKHQDWLRQ SRLQW ZKLFK PLQLPL]HV WKH HUURU LV VKRZQ DW WKH HQG RI WKH
OLQH �:LQ��� /LQH QXPEHUV DQG SDJH QXPEHUV DUH JLYHQ DV EHIRUH� ,Q WKLV FDVH� �SW LV WRR
PXFK WR LJQRUH �RYHU �PP�� DQG D PDQXDO FRUUHFWLRQ QHHGV PDNLQJ �VXFK DV D FKDQJH WR
WKH K\SKHQDWLRQ�� RU WKH \H[LELOLWࢻ VHWWLQJV QHHG FKDQJLQJ�

,I WKH ْRYHUIXOOْ ZRUG LQFOXGHV D IRUZDUG VODVK� VXFK DV ْLQSXW�RXWSXW ْ� WKLV VKRXOG EH
SURSHUO\ W\SHVHW DV ْLQSXW?VODVK RXWSXW ْ� 7KH XVH RI ?VODVK KDV WKH VDPH HࢹHFW DV
XVLQJ WKH ْ� ْ FKDUDFWHU� H[FHSW WKDW LW FDQ IRUP WKH HQG RI D OLQH �ZLWK WKH IROORZLQJ ZRUGV
DSSHDULQJ DW WKH VWDUW RI WKH QH[W OLQH�� 7KH ْ� ْ FKDUDFWHU LV W\SLFDOO\ XVHG LQ XQLWV� VXFK
DV ْPP�\HDU ْ FKDUDFWHU� ZKLFK VKRXOG QRW EH EURNHQ RYHU PXOWLSOH OLQHV�

���



([DPSOHV

7KH ZDUQLQJ FDQ DOVR EH LVVXHG ZKHQ WKH ?HQG^GRFXPHQW` WDJ ZDV QRW LQFOXGHG RU ZDV
GHOHWHG�

(DVLO\ VSRWWLQJ RYHUIXOO KER[HV LQ WKH GRFXPHQW

7R HDVLO\ QGࢺ WKH ORFDWLRQ RI RYHUIXOO KER[ LQ \RXU GRFXPHQW� \RX FDQ PDNH ODWH[ DGG D
EODFN EDU ZKHUH D OLQH LV WRR ZLGH�

?RYHUIXOOUXOH �FP

������� 0LVVLQJ SDFNDJH

� /D7H; (UURU� )LOH CSDUDOLV\�VW\
 QRW IRXQG�
7\SH ; WR TXLW RU �5(7851! WR SURFHHG�
RU HQWHU QHZ QDPH� �'HIDXOW H[WHQVLRQ� VW\�
(QWHU ILOH QDPH�

:KHQ \RX XVH WKH ?XVHSDFNDJH FRPPDQG WR UHTXHVW /D7H; WR XVH D FHUWDLQ SDFNDJH� LW
ZLOO ORRN IRU D OHࢺ ZLWK WKH VSHFLࢺHG QDPH DQG WKH OHW\SHࢺ �VW\ � ,Q WKLV FDVH WKH XVHU
KDV PLVW\SHG WKH QDPH RI WKH SDUDOLVW SDFNDJH� VR LWَV HDV\ WR �]ࢺ +RZHYHU� LI \RX JHW WKH
QDPH ULJKW� EXW WKH SDFNDJH LV QRW LQVWDOOHG RQ \RXU PDFKLQH� \RX ZLOO QHHG WR GRZQORDG
DQG LQVWDOO LW EHIRUH FRQWLQXLQJ� ,I \RX GRQَW ZDQW WR DࢹHFW WKH JOREDO LQVWDOODWLRQ RI WKH
PDFKLQH� \RX FDQ VLPSO\ GRZQORDG IURP ,QWHUQHW WKH QHFHVVDU\ �VW\ OHࢺ DQG SXW LW LQ WKH
VDPH IROGHU RI WKH GRFXPHQW \RX DUH FRPSLOLQJ�

������� 3DFNDJH EDEHO :DUQLQJ� 1R K\SKHQDWLRQ SDWWHUQV ZHUH ORDGHG
IRU WKH ODQJXDJH ;

$OWKRXJK WKLV LV D ZDUQLQJ IURP WKH %DEHO SDFNDJH DQG QRW IURP /D7H;� WKLV HUURU LV
YHU\ FRPPRQ DQG �FDQ� JLYH VRPH VWUDQJH K\SKHQDWLRQ �ZRUG EUHDNLQJ� SUREOHPV LQ \RXU
GRFXPHQW� :URQJ K\SKHQDWLRQ UXOHV FDQ GHFUHDVH WKH QHDWQHVV RI \RXU GRFXPHQW�

3DFNDJH EDEHO :DUQLQJ� 1R K\SKHQDWLRQ SDWWHUQV ZHUH ORDGHG IRU
�EDEHO� WKH ODQJXDJH C/DWLQ

�EDEHO� , ZLOO XVH WKH SDWWHUQV ORDGHG IRU ?ODQJXDJH � LQVWHDG�

7KLV FDQ KDSSHQ DIWHU WKH XVDJH RI� �VHH /D7H;�,QWHUQDWLRQDOL]DWLRQ��

?XVHSDFNDJH>ODWLQ@^EDEHO`

7KH VROXWLRQ LV QRW GLࢼFXOW� MXVW LQVWDOO WKH XVHG ODQJXDJH LQ \RXU /D7H; GLVWULEXWLRQ��

� &KDSWHU �� RQ SDJH ���
� &KDSWHU ����� RQ SDJH ��

���



(UURUV DQG :DUQLQJV

������� 3DFNDJH EDEHO (UURU� <RX KDYHQחW ORDGHG WKH RSWLRQ ; \HW�

,I \RX SUHYLRXVO\ VHW WKH ; ODQJXDJH� DQG WKHQ GHFLGHG WR VZLWFK WR <� \RX ZLOO JHW WKLV
HUURU� 7KLV PD\ VHHP DZNZDUG� DV WKHUH LV REYLRXVO\ QR HUURU LQ \RXU FRGH LI \RX GLG QRW
FKDQJH DQ\WKLQJ� 7KH DQVZHU OLHV LQ WKH �DX[ �OHࢺ ZKHUH EDEHO GHࢺQHG \RXU ODQJXDJH� ,I
\RX WU\ WKH FRPSLODWLRQ D VHFRQG WLPH� LW VKRXOG ZRUN� ,I QRW� GHOHWH WKH �DX[ �OHࢺ WKHQ
HYHU\WKLQJ ZLOO ZRUN DV XVXDO�

�������� 1R HUURU PHVVDJH� EXW ZRQחW FRPSLOH

2QH FRPPRQ FDXVH RI �SGI�/D7H; JHWWLQJ VWXFN LV IRUJHWWLQJ WR LQFOXGH

?HQG^GRFXPHQW`

����� 6RIWZDUH WKDW FDQ FKHFN \RXU �WH[ &RGH

7KHUH DUH VHYHUDO SURJUDPV FDSDEOH RI FKHFNLQJ /D7H; VRXUFH� ZLWK WKH DLP RI QGLQJࢺ HUURUV
RU KLJKOLJKWLQJ EDG SUDFWLFH� DQG SURYLGLQJ PRUH KHOS WR �SDUWLFXODUO\ QRYLFH� XVHUV WKDQ
WKH EXLOW�LQ HUURU PHVVDJHV�

ٗ QDJ �ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�QDJ�� LV D /D7H; SDFNDJH GHVLJQHG
WR LQGLFDWH WKH XVH RI REVROHWH FRPPDQGV�

ٗ ODFKHFN �ZZZ�FWDQ�RUJ�WH[�DUFKLYH�VXSSRUW�ODFKHFN�� LV D FRQVLVWHQF\ FKHFNHU LQWHQGHG
WR VSRW PLVWDNHV LQ FRGH� ,W LV DYDLODEOH DV VRXUFH FRGH RU FRPSLOHG IRU :LQGRZV DQG
26��

ٗ FKNWH[ �EDUXFK�HY�HQ�RUJ�SURM�FKNWH[��� LV D /D7H; VHPDQWLF FKHFNHU DYDLODEOH DV VRXUFH
FRGH IRU 8QL[�OLNH V\VWHPV�

� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�QDJ
� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�VXSSRUW�ODFKHFN
� KWWS���EDUXFK�HY�HQ�RUJ�SURM�FKNWH[�

���
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��� /HQJWKV

,Q 7H;� D OHQJWK LV

ٗ D RDWLQJࢻ SRLQW QXPEHU IROORZHG E\ D XQLW� RSWLRQDOO\ IROORZHG E\ D VWUHWFKLQJ YDOXH�

���SW SOXV �SW PLQXV �SW

ٗ D RDWLQJࢻ SRLQW IDFWRU IROORZHG E\ D PDFUR WKDW H[SDQGV WR D OHQJWK�

���?WH[WZLGWK

����� 8QLWV

)LUVW� ZH LQWURGXFH WKH /D7H; PHDVXUHPHQW XQLWV� $OO /D7H; XQLWV DUH WZR�OHWWHU DEEUHYL�
DWLRQV� <RX FDQ FKRRVH IURP D YDULHW\ RI XQLWV� +HUH DUH WKH PRVW FRPPRQ RQHV��

$EEUHYLD�
WLRQ

'HࡃQLWLRQ 9DOXH LQ SRLQWV �SW�

SW D SRLQW LV ������� LQFK� WKDW
PHDQV DERXW ������ LQFK RU
������ PP� �SW LV WKH GHIDXOW
OHQJWK�

�

PP D PLOOLPHWHU ����
FP D FHQWLPHWHU ����
LQ LQFK �����
H[ URXJKO\ WKH KHLJKW RI DQ َ[َ LQ

WKH FXUUHQW IRQW
XQGHQHG� GHSHQGV RQ WKH IRQW XVHG

HP URXJKO\ WKH ZLGWK RI DQ َ0َ
�XSSHUFDVH� LQ WKH FXUUHQW
IRQW

XQGHQHG� GHSHQGV RQ WKH IRQW XVHG

$QG KHUH DUH VRPH OHVV FRPPRQ XQLWV��

$EEUHYLD�
WLRQ

'HࡃQLWLRQ 9DOXH LQ SRLQWV
�SW�

ES D ELJ SRLQW LV ���� LQFK� WKDW PHDQV DERXW
������ LQFK RU ������ PP�

�������

� KWWS���ZZZ�JLVV�QDVD�JRY�WRROV�ODWH[�OW[����KWPO
� KWWS���ZZZ�JLVV�QDVD�JRY�WRROV�ODWH[�OW[����KWPO

���
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$EEUHYLD�
WLRQ

'HࡃQLWLRQ 9DOXH LQ SRLQWV
�SW�

SF SLFD ��
GG GLG¶W ����� GLG¶W  ���� SRLQWV� ����
FF F°FHUR ��� GLG¶W� �����
VS VFDOHG SRLQW ������VS SHU SRLQW� ��������

����� %R[ OHQJWKV

$ ER[ LQ 7H; LV FKDUDFWHUL]HG E\ WKUHH OHQJWKV�

ٗ GHSWK
ٗ KHLJKW
ٗ ZLGWK

6HH %R[HV��

����� /HQJWK PDQLSXODWLRQ

<RX FDQ FKDQJH WKH YDOXHV RI WKH YDULDEOHV GHࢺQLQJ WKH SDJH OD\RXW ZLWK WZR FRPPDQGV�
:LWK WKLV RQH \RX FDQ VHW D QHZ YDOXH IRU DQ H[LVWLQJ OHQJWK YDULDEOH�

?VHWOHQJWK^?P\OHQJWK`^OHQJWK`

ZLWK WKLV RWKHU RQH� \RX FDQ DGG D YDOXH WR WKH H[LVWLQJ RQH�

?DGGWROHQJWK^?P\OHQJWK`^OHQJWK`

<RX FDQ FUHDWH \RXU RZQ OHQJWK ZLWK WKH FRPPDQG� DQG \RX PXVW FUHDWH D QHZ OHQJWK
EHIRUH \RX DWWHPSW WR VHW LW�

?QHZOHQJWK^?P\OHQJWK`

<RX PD\ DOVR VHW D OHQJWK IURP WKH VL]H RI D WH[W ZLWK RQH RI WKHVH FRPPDQGV�

?VHWWRZLGWK^?P\OHQJWK`^VRPH WH[W`
?VHWWRKHLJKW^?P\OHQJWK`^VRPH WH[W`
?VHWWRGHSWK^?P\OHQJWK`^VRPH WH[W`

:KHQ XVLQJ WKHVH FRPPDQGV� \RX PD\ GXSOLFDWH WKH WH[W WKDW \RX ZDQW WR XVH DV UHIHUHQFH
LI \RX SODQ WR DOVR GLVSOD\ LW� %XW /D7H; DOVR SURYLGHV ?VDYHER[ WR DYRLG WKLV GXSOLFDWLRQ�
<RX PD\ ZLVK WR ORRN DW WKH H[DPSOH EHORZ WR VHH KRZ \RX FDQ XVH WKHVH� 6HH %R[HV� IRU
PRUH GHWDLOV�

<RX FDQ DOVR GHࢺQH VWUHWFKHG YDOXHV� $ VWUHWFKLQJ YDOXH LV D OHQJWK SUHFHGHG E\ SOXV RU
PLQXV WR VSHFLI\ WR ZKDW H[WHQW WH[ LV DXWKRUL]HG WR FKDQJH WKH OHQJWK� ([DPSOH�

� &KDSWHU �� RQ SDJH ���
� &KDSWHU �� RQ SDJH ���

���



/D7H; GHIDXOW OHQJWKV

?VHWOHQJWK^?SDUVNLS`^��SW SOXV �SW PLQXV �SW`

,W PHDQV WKDW WH[ ZLOO WU\ WR XVH D OHQJWK RI ��SW� LI LW LV XQGHUIXOO� LW ZLOO UDLVH WKH OHQJWK
XS WR D PD[LPXP RI ��SW� LI LW LV RYHUIXOO� LW ZLOO ORZHU WKH OHQJWK XS WR D PLQLPXP RI �SW�

1RWH WKDW LW LV QRW PDQGDWRU\ WR VSHFLI\ ERWK WKH SOXV DQG WKH PLQXV YDOXHV� EXW LI \RX
GR� ODW[SDU PXVW EH SODFHG EHIRUH PLQXV�
7R SULQW D OHQJWK� \RX FDQ XVH WKH ?WKH FRPPDQG�

?WKH?WH[WZLGWK

������� 3ODLQ 7H;

7R FUHDWH D QHZ OHQJWK�

?QHZGLPHQ?P\OHQJWK

7R VHW D OHQJWK�

?P\OHQJWK ���LQ

7R YLHZ� LW LV WKH VDPH DV ZLWK /D7H;� XVLQJ WKH FRPPDQG ?WKH�

����� /D7H; GHIDXOW OHQJWKV

&RPPRQ OHQJWK PDFURV DUH�

?EDVHOLQHVNLS
7KH QRUPDO YHUWLFDO GLVWDQFH EHWZHHQ OLQHV LQ D SDUDJUDSK�

?EDVHOLQHVWUHWFK
0XOWLSOLHV ?EDVHOLQHVNLS�

?FROXPQVHS
7KH GLVWDQFH EHWZHHQ FROXPQV�

?FROXPQZLGWK
7KH ZLGWK RI WKH FROXPQ�

?HYHQVLGHPDUJLQ
7KH PDUJLQ IRU َHYHQَ SDJHV �WKLQN RI D SULQWHG ERRNOHW��

?OLQHZLGWK
7KH ZLGWK RI D OLQH LQ WKH ORFDO HQYLURQPHQW�

?RGGVLGHPDUJLQ
7KH PDUJLQ IRU َRGGَ SDJHV �WKLQN RI D SULQWHG ERRNOHW��

���



/HQJWKV

?SDSHUZLGWK
7KH ZLGWK RI WKH SDJH�

?SDSHUKHLJKW
7KH KHLJKW RI WKH SDJH�

?SDULQGHQW
7KH QRUPDO SDUDJUDSK LQGHQWDWLRQ�

?SDUVNLS
7KH H[WUD YHUWLFDO VSDFH EHWZHHQ SDUDJUDSKV�

?WDEFROVHS
7KH GHIDXOW VHSDUDWLRQ EHWZHHQ FROXPQV LQ D WDEXODU HQYLURQPHQW�

?WH[WKHLJKW
7KH KHLJKW RI WH[W RQ WKH SDJH�

?WH[WZLGWK
7KH ZLGWK RI WKH WH[W RQ WKH SDJH�

?WRSPDUJLQ
7KH VL]H RI WKH WRS PDUJLQ�

?XQLWOHQJWK
8QLWV RI OHQJWK LQ SLFWXUH HQYLURQPHQW�

����� )L[HG�OHQJWK VSDFHV

7R LQVHUW D HG�OHQJWK]ࢺ VSDFH� XVH�

?KVSDFH^OHQJWK`
?YVSDFH^OHQJWK`

?KVSDFH VWDQGV IRU KRUL]RQWDO VSDFH� ?YVSDFH IRU YHUWLFDO VSDFH�

,I VXFK D VSDFH VKRXOG EH NHSW HYHQ LI LW IDOOV DW WKH HQG RU WKH VWDUW RI D OLQH� XVH ?KVSDFH
LQVWHDG�
,I WKH VSDFH VKRXOG EH SUHVHUYHG DW WKH WRS RU DW WKH ERWWRP RI D SDJH� XVH WKH VWDUUHG
YHUVLRQ RI WKH FRPPDQG� ?YVSDFH� LQVWHDG RI ?YVSDFH� ,I \RX ZDQW WR DGG VSDFH DW WKH
EHJLQQLQJ RI WKH GRFXPHQW� ZLWKRXW DQ\WKLQJ HOVH ZULWWHQ EHIRUH� WKHQ \RX PD\ XVH

^ ?YVSDFH^OHQJWK` `

,WَV LPSRUWDQW \RX XVH WKH ?YVSDFH FRPPDQG LQVWHDG RI ?YVSDFH� RWKHUZLVH /D7H; FDQ
VLOHQWO\ LJQRUH WKH H[WUD VSDFH�

7H; IHDWXUHV VRPH PDFURV IRU HG�OHQJWK]ࢺ VSDFLQJ�

���



5XEEHU�6WUHWFKLQJ OHQJWKV

?VPDOOVNLS
,QVHUWV D VPDOO VSDFH LQ YHUWLFDO PRGH �EHWZHHQ WZR SDUDJUDSKV��

?PHGVNLS
,QVHUWV D PHGLXP VSDFH LQ YHUWLFDO PRGH �EHWZHHQ WZR SDUDJUDSKV��

?ELJVNLS
,QVHUWV D ELJ VSDFH LQ YHUWLFDO PRGH �EHWZHHQ WZR SDUDJUDSKV��

7KH YHUWLFDO PRGH LV GXULQJ WKH SURFHVV RI DVVHPEOLQJ ER[HV ْYHUWLFDOO\ْ� OLNH SDUDJUDSKV WR
EXLOG D SDJH� 7KH KRUL]RQWDO PRGH LV GXULQJ WKH SURFHVV RI DVVHPEOLQJ ER[HV ْKRUL]RQWDOO\ْ�
OLNH OHWWHUV WR EXLOG D ZRUG RU ZRUGV WR EXLOG D SDUDJUDSK�

7KH IDFW WKH\ DUH YHUWLFDO PRGH FRPPDQGV PHDQ WKH\ ZLOO EH LJQRUHG �RU IDLO� LQ KRUL]RQWDO
PRGH VXFK DV LQ WKH PLGGOH RI D SDUDJUDSK� 7KH UVWࢺ WRNHQ QH[W WKH D GRXEOH OLQHEUHDN LV
VWLOO LQ YHUWLFDO PRGH LI LW GRHV QRW H[SDQG WR FKDUDFWHUV�

� :521*�
6RPH ZRUGV�
?ELJVNLS
/HW
V FRQWLQXH�

�� &255(&7�
6RPH ZRUGV�

?ELJVNLS
/HW
V FRQWLQXH�

! :DUQLQJ
7KLV LV D FRPPRQ HUURU� $Q\ZD\� WKHVH FRPPDQGV VKRXOG QHYHU EH XVHG LQ UHJXODU
GRFXPHQWV�

����� 5XEEHU�6WUHWFKLQJ OHQJWKV

7KH FRPPDQG�

?VWUHWFK^IDFWRU`

JHQHUDWHV D VSHFLDO UXEEHU VSDFH ZKHUH IDFWRU LV D QXPEHU� SRVVLEO\ D �RDWࢻ ,W VWUHWFKHV
XQWLO DOO WKH UHPDLQLQJ VSDFH RQ D OLQH LV OOHGࢺ XS� ,I WZR ?KVSDFH^?VWUHWFK^IDFWRU``
FRPPDQGV DUH LVVXHG RQ WKH VDPH OLQH� WKH\ JURZ DFFRUGLQJ WR WKH VWUHWFK IDFWRU�

[ ?KVSDFH^ ?VWUHWFK^�` ` [ ?KVSDFH^ ?VWUHWFK^�` ` [

[ [ [

���



/HQJWKV

7KH VDPH ZD\� \RX FDQ VWUHWFK YHUWLFDOO\�

?PDNHWLWOH
?YVSDFH^ ?VWUHWFK^�` `
6RPH FRPPHQWV�
?YVSDFH^ ?VWUHWFK^�` `
?WDEOHRIFRQWHQWV

<RX FDQ DOVR XVH ?ILOO LQVWHDG RI ?VWUHWFK^�`�

7KH ?VWUHWFK FRPPDQG� LQ FRQQHFWLRQ ZLWK ?SDJHEUHDN� FDQ EH XVHG WR W\SHVHW WH[W RQ
WKH ODVW OLQH RI D SDJH� RU WR FHQWHU WH[W YHUWLFDOO\ RQ D SDJH�

7KHUH DUH َVKRUWFXW FRPPDQGVَ IRU VWUHWFKLQJ ZLWK IDFWRU � �L�H� ZLWK ?VWUHWFK^�` RU
?ILOO�� ?KILOO DQG ?YILOO�
([DPSOH�

?PDNHWLWOH
?YILOO
6RPH FRPPHQWV�
?YILOO
?WDEOHRIFRQWHQWV

������� )LOO WKH UHVW RI WKH OLQH

6HYHUDO PDFURV DOORZ OOLQJࢺ WKH UHVW RI WKH OLQH �� RU VWUHWFKLQJ SDUWV RI WKH OLQH �� LQ GLࢹHUHQW
PDQQHUV�

ٗ ?KILOO ZLOO SURGXFH HPSW\ VSDFH�
ٗ ?GRWILOO ZLOO SURGXFH GRWV�
ٗ ?KUXOHILOO ZLOO SURGXFH D UXOH�

����� ([DPSOHV

5HVL]H DQ LPDJH WR WDNH H[DFWO\ KDOI WKH WH[W ZLGWK �

?LQFOXGHJUDSKLFV>ZLGWK ���?WH[WZLGWK@^P\JUDSKLF`

0DNH GLVWDQFH EHWZHHQ LWHPV ODUJHU �LQVLGH DQ LWHPL]H HQYLURQPHQW� �

?DGGWROHQJWK^?LWHPVHS`^���?EDVHOLQHVNLS`

8VH RI ?VDYHER[ WR UHVL]H DQ LPDJH WR WKH KHLJKW RI WKH WH[W�

� &UHDWH WKH KROGHUV ZH ZLOO QHHG IRU RXU ZRUN
?QHZOHQJWK^?P\WLWOHKHLJKW`
?QHZVDYHER[^?P\WLWOHWH[W`
� &UHDWH WKH UHIHUHQFH WH[W IRU PHDVXUHV
?VDYHER[^?P\WLWOHWH[W`^�

?/DUJH?EIVHULHV 7KLV LV RXU WLWOH�
`
?VHWWRKHLJKW^?P\WLWOHKHLJKW`^ ?XVHER[^?P\WLWOHWH[W` `
� 1RZ FUHDWHV WKH DFWXDO REMHFW LQ RXU GRFXPHQW
?IUDPHER[>?WH[WZLGWK@>O@^�

?LQFOXGHJUDSKLFV>KHLJKW ?P\WLWOHKHLJKW@^P\BLPDJH`�

���



5HIHUHQFHV

?KVSDFH^�PP`�
?XVHER[^?P\WLWOHWH[W`�

`

����� 5HIHUHQFHV

����� 6HH DOVR

ٗ 8QLYHUVLW\ RI &DPEULGJH ! (QJLQHHULQJ 'HSDUWPHQW ! FRPSXWLQJ KHOS ! /D7H; !
6TXHH]LQJ 6SDFH LQ /D7H;�

� KWWS���ZZZ�K�HQJ�FDP�DF�XN�KHOS�WSO�WH[WSURFHVVLQJ�VTXHH]H�KWPO

���
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��� &RXQWHUV

&RXQWHUV DUH DQ HVVHQWLDO SDUW RI /D7H;� WKH\ DOORZ \RX WR FRQWURO WKH QXPEHULQJ PHFKDQLVP
RI HYHU\WKLQJ �VHFWLRQV� OLVWV� FDSWLRQV� HWF���

����� &RXQWHU PDQLSXODWLRQ

,Q /D7H; LW LV IDLUO\ HDV\ WR FUHDWH QHZ FRXQWHUV DQG HYHQ FRXQWHUV WKDW UHVHW DXWRPDWLFDOO\
ZKHQ DQRWKHU FRXQWHU LV LQFUHDVHG �WKLQN VXEVHFWLRQ LQ D VHFWLRQ IRU H[DPSOH�� :LWK WKH
FRPPDQG

?QHZFRXQWHU^1DPH2I7KH1HZ&RXQWHU`

\RX FUHDWH D QHZ FRXQWHU WKDW LV DXWRPDWLFDOO\ VHW WR ]HUR� ,I \RX ZDQW WKH FRXQWHU WR EH
UHVHW WR ]HUR HYHU\ WLPH DQRWKHU FRXQWHU LV LQFUHDVHG� XVH�

?QHZFRXQWHU^1DPH2I7KH1HZ&RXQWHU`>1DPH2I7KH2WKHU&RXQWHU@

7R LQFUHDVH WKH FRXQWHU� HLWKHU XVH

?VWHSFRXQWHU^1DPH2I7KH1HZ&RXQWHU`

RU

?UHIVWHSFRXQWHU^1DPH2I7KH1HZ&RXQWHU` � XVHG IRU ODEHOV DQG FURVV UHIHUHQFLQJ

RU

?DGGWRFRXQWHU^1DPH2I7KH1HZ&RXQWHU`^QXPEHU`

KHUH WKH QXPEHU FDQ DOVR EH QHJDWLYH� )RU DXWRPDWLF UHVHWWLQJ \RX QHHG WR XVH ?VWHS�
FRXQWHU �
7R VHW WKH FRXQWHU YDOXH H[SOLFLWO\� XVH

?VHWFRXQWHU^1DPH2I7KH1HZ&RXQWHU`^QXPEHU`

����� &RXQWHU DFFHVV

7KHUH DUH VHYHUDO ZD\V WR JHW DFFHVV WR D FRXQWHU�

ٗ ?WKH1DPH2I7KH1HZ&RXQWHU ZLOO SULQW WKH IRUPDWWHG VWULQJ UHODWHG WR WKH FRXQWHU �QRWH
WKH ْWKHْ EHIRUH WKH DFWXDO QDPH RI WKH FRXQWHU��

ٗ ?YDOXH^1DPH2I7KH1HZ&RXQWHU` ZLOO UHWXUQ WKH FRXQWHU YDOXH ZKLFK FDQ EH XVHG E\ RWKHU
FRXQWHUV RU IRU FDOFXODWLRQV� ,W LV QRW D IRUPDWWHG VWULQJ� VR LW FDQQRW EH XVHG LQ WH[W�

���



&RXQWHUV

ٗ ?DUDELF^1DPH2I7KH1HZ&RXQWHU` ZLOO SULQW WKH IRUPDWWHG FRXQWHU XVLQJ DUDELF QXPEHUV�

1RWH WKDW ?DUDELF^1DPH2I7KH1HZ&RXQWHU` PD\ EH XVHG DV D YDOXH WRR� EXW QRW WKH RWKHUV�

6WUDQJHO\ HQRXJK� /D7H; FRXQWHUV DUH QRW LQWURGXFHG E\ D EDFNVODVK LQ DQ\ FDVH� HYHQ ZLWK
WKH ?WKH FRPPDQG� SODLQ7H; HTXLYDOHQWV ?FRXQW DQG ?QHZFRXQWHU?P\FRXQWHU GR DELGH
E\ WKH EDFNVODVK UXOH�

����� &RXQWHU VW\OH

(DFK FRXQWHU DOVR KDV D GHIDXOW IRUPDW WKDW GLFWDWHV KRZ LW LV GLVSOD\HG ZKHQHYHU /D7H;
QHHGV WR SULQW LW� 6XFK IRUPDWV DUH VSHFLࢺHG XVLQJ LQWHUQDO /D7H; FRPPDQGV�

&RPPDQG ([DPSOH
?DUDELF �� �� � ���
?DOSK D� E� F ���
?$OSK $� %� & ���
?URPDQ L� LL� LLL ���
?5RPDQ ,� ,,� ,,, ���
?IQV\PERO $LPHG DW IRRWQRWHV� SULQWV D VHTXHQFH RI V\PEROV�

����� /D7H; GHIDXOW FRXQWHUV

ٗ SDUW
ٗ FKDSWHU
ٗ VHFWLRQ
ٗ VXEVHFWLRQ
ٗ VXEVXEVHFWLRQ
ٗ SDUDJUDSK
ٗ VXESDUDJUDSK
ٗ SDJH
ٗ HTXDWLRQ
ٗ JXUHࢺ
ٗ WDEOH
ٗ IRRWQRWH
ٗ PSIRRWQRWH

)RU WKH HQXPHUDWH HQYLURQPHQW�

ٗ HQXPL
ٗ HQXPLL
ٗ HQXPLLL
ٗ HQXPLY

���



%RRN ZLWK SDUWV� VHFWLRQV� EXW QR FKDSWHUV

����� %RRN ZLWK SDUWV� VHFWLRQV� EXW QR FKDSWHUV

+HUH IROORZV DQ H[DPSOH ZKHUH ZH ZDQW WR XVH SDUWV DQG VHFWLRQV� EXW QR FKDSWHUV LQ WKH
ERRN FODVV �

?UHQHZFRPPDQG^?WKHVHFWLRQ`^?WKHSDUW �?DUDELF^VHFWLRQ``

?SDUW^0\ 3DUW`
?VHFWLRQ^0\ 6HFWLRQ`
?VXEVHFWLRQ^0\ 6XEVHFWLRQ`

����� &XVWRP HQXPHUDWH

6HH WKH /LVW 6WUXFWXUHV� FKDSWHU�

����� &XVWRP VHFWLRQLQJ

+HUH LV DQ H[DPSOH IRU UHFUHDWLQJ VRPHWKLQJ VLPLODU WR D VHFWLRQ DQG VXEVHFWLRQ FRXQWHU
WKDW DOUHDG\ H[LVW LQ /D7H;�

?QHZFRXQWHU^P\VHFWLRQ`
?QHZFRXQWHU^P\VXEVHFWLRQ`>P\VHFWLRQ@
?DGGWRFRXQWHU^P\VHFWLRQ`^�` � VHW WKHP WR VRPH RWKHU QXPEHUV WKDQ �
?DGGWRFRXQWHU^P\VXEVHFWLRQ`^��` � VDPH
�
?DUDELF^P\VHFWLRQ`�?DUDELF^P\VXEVHFWLRQ`
%ODK EODK

?VWHSFRXQWHU^P\VHFWLRQ`
?DUDELF^P\VHFWLRQ`�?DUDELF^P\VXEVHFWLRQ`
%ODK EODK

?VWHSFRXQWHU^P\VXEVHFWLRQ`
?DUDELF^P\VHFWLRQ`�?DUDELF^P\VXEVHFWLRQ`
%ODK EODK

?DGGWRFRXQWHU^P\VXEVHFWLRQ`^��`
?DUDELF^P\VHFWLRQ`�?DUDELF^P\VXEVHFWLRQ`
%ODK EODK DQG PRUH EODK EODK

� &KDSWHU �� RQ SDJH ���

���





��� %R[HV

/D7H; EXLOGV XS LWV SDJHV E\ SXVKLQJ DURXQG ER[HV� $W �UVWࢺ HDFK OHWWHU LV D OLWWOH ER[�
ZKLFK LV WKHQ JOXHG WR RWKHU OHWWHUV WR IRUP ZRUGV� 7KHVH DUH DJDLQ JOXHG WR RWKHU ZRUGV�
EXW ZLWK VSHFLDO JOXH� ZKLFK LV HODVWLF VR WKDW D VHULHV RI ZRUGV FDQ EH VTXHH]HG RU VWUHWFKHG
DV WR H[DFWO\ OOࢺ D OLQH RQ WKH SDJH�

$GPLWWHGO\� WKLV LV D YHU\ VLPSOLVWLF GHVFULSWLRQ RI ZKDW UHDOO\ KDSSHQV� EXW WKH SRLQW LV
WKDW 7H; RSHUDWHV ZLWK JOXH DQG ER[HV� /HWWHUV DUH QRW WKH RQO\ WKLQJV WKDW FDQ EH ER[HV�
2QH FDQ SXW YLUWXDOO\ HYHU\WKLQJ LQWR D ER[� LQFOXGLQJ RWKHU ER[HV� (DFK ER[ ZLOO WKHQ EH
KDQGOHG E\ /D7H; DV LI LW ZHUH D VLQJOH OHWWHU�

7KH SDVW FKDSWHUV KDYH DOUHDG\ GHDOW ZLWK VRPH ER[HV� DOWKRXJK WKH\ ZHUHQَW GHVFULEHG DV
VXFK� 7KH WDEXODU HQYLURQPHQW DQG WKH ?LQFOXGHJUDSKLFV� IRU H[DPSOH� ERWK SURGXFH D
ER[� 7KLV PHDQV WKDW RQH FDQ HDVLO\ DUUDQJH WZR WDEOHV RU LPDJHV VLGH E\ VLGH� <RX MXVW
KDYH WR PDNH VXUH WKDW WKHLU FRPELQHG ZLGWK LV QRW ODUJHU WKDQ WKH ?WH[WZLGWK�

����� 7H; FKDUDFWHU ER[HV

7H; FKDUDFWHUV DUH VWRUHG LQ ER[HV OLNH HYHU\ SULQWHG HOHPHQW� %R[HV KDYH WKUHH GLPHQVLRQDO
SURSHUWLHV�

ٗ 7KH KHLJKW LV WKH OHQJWK EHWZHHQ WKH EDVHOLQH DQG WKH WRS RI WKH ER[�
ٗ 7KH GHSWK LV WKH OHQJWK EHWZHHQ WKH EDVHOLQH DQG WKH ERWWRP RI WKH ER[�
ٗ 7KH ZLGWK LV WKH ZLGWK RI WKH ER[�

)LJXUH ��

���



%R[HV

����� PDNHER[ DQG PER[

:KLOH ?SDUER[ SDFNV XS D ZKROH SDUDJUDSK GRLQJ OLQH EUHDNLQJ DQG HYHU\WKLQJ� WKHUH LV DOVR
D FODVV RI ER[LQJ FRPPDQGV WKDW RSHUDWHV RQO\ RQ KRUL]RQWDOO\ DOLJQHG PDWHULDO� :H DOUHDG\
NQRZ RQH RI WKHP� LWَV FDOOHG ?PER[� ,W VLPSO\ SDFNV XS D VHULHV RI ER[HV LQWR DQRWKHU RQH�
DQG FDQ EH XVHG WR SUHYHQW /D7H; IURP EUHDNLQJ WZR ZRUGV� �6HH +\SKHQDWLRQ��� $V \RX
FDQ SXW ER[HV LQVLGH ER[HV� WKHVH KRUL]RQWDO ER[ SDFNHUV JLYH \RX XOWLPDWH �\H[LELOLWࢻ

?PER[^WH[W`
?PDNHER[>ZLGWK@>SRV@^WH[W`

ZLGWK GHࢺQHV WKH ZLGWK RI WKH UHVXOWLQJ ER[ DV VHHQ IURP WKH RXWVLGH� 7KLV PHDQV LW FDQ
EH VPDOOHU WKDQ WKH PDWHULDO LQVLGH WKH ER[� <RX FDQ HYHQ VHW WKH ZLGWK WR �SW VR WKDW WKH
WH[W LQVLGH WKH ER[ ZLOO EH W\SHVHW ZLWKRXW LQࢻXHQFLQJ WKH VXUURXQGLQJ ER[HV� %HVLGHV WKH
OHQJWK� H[SUHVVLRQV� \RX FDQ DOVR XVH ?ZLGWK� ?KHLJKW� ?GHSWK DQG ?WRWDOKHLJKW LQ WKH
ZLGWK SDUDPHWHU� 7KH\ DUH VHW IURP YDOXHV REWDLQHG E\ PHDVXULQJ WKH W\SHVHW WH[W� 7KH
SRV SDUDPHWHU WDNHV D RQH OHWWHU YDOXH� F HQWHU� XVKOࢻ HIW� XVKUࢻ LJKW� RU V SUHDG WKH WH[W
WR OOࢺ WKH ER[�

?PDNHER[>�SW@^6RPH WH[W` RYHU WKLV WH[W

?PDNHER[>��H[@>V@^&HQVRUHG WH[W`?KVSDFH^���H[`?PDNHER[>��H[@>V@^; ; ; ; ;`

7H[W ?PDNHER[>�?ZLGWK@>U@^UXQQLQJ DZD\`

����� IUDPHER[

7KH FRPPDQG ?IUDPHER[ ZRUNV H[DFWO\ WKH VDPH DV ?PDNHER[� EXW LW GUDZV D ER[ DURXQG
WKH WH[W�

?IER[^WH[W`
?IUDPHER[>ZLGWK@>SRV@^WH[W`

7KH IROORZLQJ H[DPSOH VKRZV \RX VRPH WKLQJV \RX FRXOG GR ZLWK WKH ?PDNHER[ DQG ?IUDPH�
ER[ FRPPDQGV�

?PDNHER[>?WH[WZLGWK@^F H Q W U D O` ?SDU
?PDNHER[>?WH[WZLGWK@>V@^V S U H D G` ?SDU
?IUDPHER[>���?ZLGWK@^*XHVV ,շP IUDPHG QRZ�` ?SDU
?IUDPHER[>���?ZLGWK@>U@^%XPPHU� , DP WRR ZLGH` ?SDU
?IUDPHER[>�FP@>O@^QHYHU PLQG� VR DP ,`
&DQ \RX UHDG WKLV"

� &KDSWHU ��� RQ SDJH ��
� &KDSWHU �� RQ SDJH ���

���



IUDPHG

)LJXUH ��

<RX FDQ WZHDN WKH IROORZLQJ IUDPH OHQJWKV�

ٗ ?IER[VHS� WKH GLVWDQFH EHWZHHQ WKH IUDPH DQG WKH FRQWHQW�
ٗ ?IER[UXOH� WKH WKLFNQHVV RI WKH UXOH�
7KLV SULQWV D WKLFN DQG PRUH GLVWDQW IUDPH�

?VHWOHQJWK^?IER[VHS`^��SW`
?VHWOHQJWK^?IER[UXOH`^�SW`
?IER[^$ IUDPH�`

7KLV VKRZV WKH ER[ IUDPH RI D OHWWHU�

?VHWOHQJWK^?IER[VHS`^�SW`
?IER[^$`

����� IUDPHG

$Q DOWHUQDWLYH WR WKHVH DSSURDFKHV LV WKH XVDJH RI WKH IUDPHG HQYLURQPHQW �\RX ZLOO QHHG
WR LQFOXGH WKH IUDPHG SDFNDJH WR XVH LW�� 7KLV SURYLGHV DQ HDV\ ZD\ WR ER[ D SDUDJUDSK
ZLWKLQ D GRFXPHQW�

?XVHSDFNDJH^IUDPHG`
� ���

?EHJLQ^IUDPHG`
7KLV LV DQ HDV\ ZD\ WR ER[ WH[W ZLWKLQ D GRFXPHQW�
?HQG^IUDPHG`

<RX FDQ GR LW PDQXDOO\ ZLWK D SDUER[��

� &KDSWHU ���� RQ SDJH ���

���



%R[HV

����� UDLVHER[

1RZ WKDW ZH FRQWURO WKH KRUL]RQWDO� WKH REYLRXV QH[W VWHS LV WR JR IRU WKH YHUWLFDO� 1R
SUREOHP IRU /D7H;� 7KH

?UDLVHER[^OLIW`>KHLJKW@>GHSWK@^WH[W`

FRPPDQG OHWV \RX GHࢺQH WKH YHUWLFDO SURSHUWLHV RI D ER[� <RX FDQ XVH ?ZLGWK� ?KHLJKW�
?GHSWK DQG ?WRWDOKHLJKW LQ WKH UVWࢺ WKUHH SDUDPHWHUV� LQ RUGHU WR DFW XSRQ WKH VL]H RI WKH
ER[ LQVLGH WKH WH[W DUJXPHQW� 7KH WZR RSWLRQDO SDUDPHWHUV VHW IRU WKH KHLJKW DQG GHSWK RI
WKH UDLVHER[� )RU LQVWDQFH \RX FDQ REVHUYH WKH GLࢹHUHQFH ZKHQ HPEHGGHG LQ D IUDPHER[�

?UDLVHER[^�SW`>�SW@>�SW@^?/DUJH�
?WH[WEI^$DDD?UDLVHER[^����H[`^D`�

?UDLVHER[^����H[`^DD`�
?UDLVHER[^����H[`^U`�
?UDLVHER[^����H[`^J`�
?UDLVHER[^����H[`^K`

`
`
KH VKRXWHG EXW QRW HYHQ WKH QH[W
RQH LQ OLQH QRWLFHG WKDW VRPHWKLQJ
WHUULEOH KDG KDSSHQHG WR KLP�

)LJXUH ��

����� PLQLSDJH DQG SDUER[

0RVW VWDQGDUG /D7H; ER[HV DUH QRW ORQJ FRPPDQGV� L�H� WKH\ GR QRW VXSSRUW EUHDNV
QRU SDUDJUDSKV� +RZHYHU \RX FDQ SDFN D SDUDJUDSK RI \RXU FKRLFH LQWR D ER[
ZLWK HLWKHU WKH ?SDUER[>SRV@>KHLJKW@>FRQWHQWSRV@^ZLGWK`^WH[W` FRPPDQG RU WKH
?EHJLQ^PLQLSDJH`>SRV@>KHLJKW@>FRQWHQWSRV@^ZLGWK` WH[W ?HQG^PLQLSDJH` HQYLURQ�
PHQW�

7KH SRV SDUDPHWHU FDQ WDNH RQH RI WKH OHWWHUV F HQWHU� W RS RU E RWWRP WR FRQWURO WKH YHUWLFDO
DOLJQPHQW RI WKH ER[� UHODWLYH WR WKH EDVHOLQH RI WKH VXUURXQGLQJ WH[W� 7KH KHLJKW SDUDPHWHU
LV WKH KHLJKW RI WKH SDUER[ RU PLQLSDJH� 7KH FRQWHQWSRV SDUDPHWHU LV WKH SRVLWLRQ RI WKH
FRQWHQW DQG FDQ EH RQH RI F HQWHU� W RS� E RWWRP RU V SUHDG� ZLGWK WDNHV D OHQJWK DUJXPHQW
VSHFLI\LQJ WKH ZLGWK RI WKH ER[� 7KH PDLQ GLࢹHUHQFH EHWZHHQ D PLQLSDJH DQG D ?SDUER[ LV
WKDW \RX FDQQRW XVH DOO FRPPDQGV DQG HQYLURQPHQWV LQVLGH D SDUER[� ZKLOH DOPRVW DQ\WKLQJ
LV SRVVLEOH LQ D PLQLSDJH�

���



VDYHER[

?QRLQGHQW
?IER[^?SDUER[>E@>�HP@>W@^����?WH[WZLGWK`^6RPH ?? WH[W` `
?IER[^?SDUER[>F@>�HP@>V@^����?WH[WZLGWK`^6RPH ?YILOO WH[W` `
?IER[^?SDUER[>W@>�HP@>F@^����?WH[WZLGWK`^6RPH ?? WH[W` `

7KLV VKRXOG SULQW � ER[HV RQ WKH VDPH OLQH� 'R QRW SXW DQRWKHU OLQHEUHDN EHWZHHQ WKH
?IER[� RWKHUZLVH \RX ZLOO SXW WKH IROORZLQJ ?IER[ LQ DQRWKHU SDUDJUDSK RQ DQRWKHU OLQH�

������� 3DUDJUDSKV LQ DOO ER[HV

<RX FDQ PDNH XVH RI WKH ORQJ FDSDELOLWLHV RI PLQLSDJH DQG SDUER[ WR HPEHG SDUDJUDSKV LQ
QRQ�ORQJ ER[HV� )RU LQVWDQFH�

?IER[^
?SDUER[^?WH[WZLGWK`^

6RPH YHU\ ORQJ WH[W���
`

`

7KLV SUHYHQWV WKH RYHUIXOO EDGQHVV�
<RX FDQ DOVR XVH
?SER[^?WH[WZLGWK`^P\ WH[W`

IURP WKH SER[ SDFNDJH ZKLFK ZLOO FUHDWH D ER[ RI PLQLPDO VL]H DURXQG WKH WH[W� 1RWH WKDW
WKH ?SER[ FRPPDQG WDNHV DQ RSWLRQDO DUJXPHQW WKDW VSHFLࢺHV WKH YHUWLFDO SRVLWLRQ RI WKH
WH[W�
?SER[>E@^?WH[WZLGWK`^P\ WH[W`

7KH YDOLG YDOXHV DUH E �ERWWRP�� W �WRS�� DQG F �FHQWHU�� ,I \RX VSHFLI\ D OHQJWK LQ WKH UVWࢺ
�UHTXLUHG� DUJXPHQW� WKH WH[W ZLOO EH ZUDSSHG�
?SER[>E@^�FP`^7KLV LV ORQJ WH[W WKDW ZLOO EH ZUDSSHG RQFH LW UHDFKHV ILYH
FHQWLPHWHUV�`

����� VDYHER[

$ ?VDYHER[ LV D UHIHUHQFH WR D ER[ OOHGࢺ ZLWK FRQWHQWV� <RX FDQ XVH LW DV D ZD\ WR SULQW RU
PDQLSXODWH VRPHWKLQJ UHSHDWHGO\�

?QHZVDYHER[^?ER[QDPH`
?VDYHER[^?ER[QDPH`^VRPH FRQWHQW`
?XVHER[^?ER[QDPH`

7KH FRPPDQG ?QHZVDYHER[ FUHDWHV D SODFHKROGHU IRU VWRULQJ D WH[W� WKH FRPPDQG ?VDYHER[
VWRUHV WKH VSHFLࢺHG WH[W LQ WKLV SODFHKROGHU� DQG GRHV QRW GLVSOD\ DQ\WKLQJ LQ WKH GRFXPHQW�
DQG ?XVHER[ UHFDOOV WKH FRQWHQW RI WKH SODFHKROGHU LQWR WKH GRFXPHQW�

���



%R[HV

����� URWDWHER[

6HH 5RWDWLRQV��

����� FRORUER[ DQG IFRORUER[

6HH &RORUV�� ?IFRORUER[ FDQ DOVR EH WZHDNHG ZLWK ?IER[VHS DQG ?IER[UXOH�

������ UHVL]HER[ DQG VFDOHER[

7KH JUDSKLF[ SDFNDJH IHDWXUH DGGLWLRQDO ER[HV�

?UHVL]HER[^��H[`^�?EDVHOLQHVNLS`^'XQKLOO VW\OH`
?VFDOHER[^��`^*LDQW`

������ IDQF\ER[

WKH IDQF\ER[ SDFNDJH SURYLGHV DGGLWLRQDO ER[HV�

ٗ ?GRXEOHER[
ٗ ?RYDOER[
ٗ ?VKDGRZER[

� &KDSWHU �� RQ SDJH ���
� &KDSWHU � RQ SDJH ��

���



��� 5XOHV DQG 6WUXWV

����� 5XOHV
7KH ?UXOH FRPPDQG LQ QRUPDO XVH SURGXFHV D VLPSOH EODFN ER[�

?UXOH>GHSWK@^ZLGWK`^KHLJKW`

7KH GHSWK� ZLGWK DQG KHLJKW SDUDPHWHUV DUH H[SODLQHG LQ WKH %R[HV� FKDSWHU�

+HUH LV DQ H[DPSOH�

?UXOH^�PP`^��SW`�
?UXOH>��PP@^�PP`^�FP`�
?UXOH^�PP`^��SW`�
?UXOH>�PP@^�FP`^�PP`�
?UXOH^�PP`^��SW`

)LJXUH ��

7KLV LV XVHIXO IRU GUDZLQJ YHUWLFDO DQG KRUL]RQWDO OLQHV�

����� 6WUXWV

$ VSHFLDO FDVH LV D UXOH ZLWK QR ZLGWK EXW D FHUWDLQ KHLJKW� ,Q SURIHVVLRQDO W\SHVHWWLQJ� WKLV
LV FDOOHG D VWUXW � ,W LV XVHG WR JXDUDQWHH WKDW DQ HOHPHQW RQ D SDJH KDV D FHUWDLQ PLQLPDO
KHLJKW� <RX FRXOG XVH LW LQ D WDEXODU HQYLURQPHQW RU LQ ER[HV WR PDNH VXUH D URZ KDV D
FHUWDLQ PLQLPXP KHLJKW�

� &KDSWHU ���� RQ SDJH ���

���



5XOHV DQG 6WUXWV

,Q /D7H; D VWUXW LV GHࢺQHG DV

?UXOH>���?EDVHOLQHVNLS@^�SW`^?EDVHOLQHVNLS`

����� 6WUHWFKHG UXOHV

/D7H; SURYLGHV WKH ?KUXOHILOO FRPPDQG� ZKLFK ZRUN OLNH D VWUHWFKHG KRUL]RQWDO VSDFH�
6HH WKH /HQJWKV� FKDSWHU�

� &KDSWHU �� RQ SDJH ���

���



3DUW ,9�

7HFKQLFDO 7H[WV

���





��� 0DWKHPDWLFV

2QH RI WKH JUHDWHVW PRWLYDWLQJ IRUFHV IRU 'RQDOG .QXWK ZKHQ KH EHJDQ GHYHORSLQJ WKH RULJ�
LQDO 7H; V\VWHP ZDV WR FUHDWH VRPHWKLQJ WKDW DOORZHG VLPSOH FRQVWUXFWLRQ RI PDWKHPDWLFDO
IRUPXODV� ZKLOH ORRNLQJ SURIHVVLRQDO ZKHQ SULQWHG� 7KH IDFW WKDW KH VXFFHHGHG ZDV PRVW
SUREDEO\ ZK\ 7H; �DQG ODWHU RQ� /D7H;� EHFDPH VR SRSXODU ZLWKLQ WKH VFLHQWLࢺF FRPPX�
QLW\� 7\SHVHWWLQJ PDWKHPDWLFV LV RQH RI /D7H;َV JUHDWHVW VWUHQJWKV� ,W LV DOVR D ODUJH WRSLF
GXH WR WKH H[LVWHQFH RI VR PXFK PDWKHPDWLFDO QRWDWLRQ�

,I \RXU GRFXPHQW UHTXLUHV RQO\ D IHZ VLPSOH PDWKHPDWLFDO IRUPXODV� SODLQ /D7H; KDV PRVW RI
WKH WRROV WKDW \RX ZLOO QHHG� ,I \RX DUH ZULWLQJ D VFLHQWLࢺF GRFXPHQW WKDW FRQWDLQV QXPHURXV
FRPSOLFDWHG IRUPXODV� WKH DPVPDWK SDFNDJH� LQWURGXFHV VHYHUDO QHZ FRPPDQGV WKDW DUH
PRUH SRZHUIXO DQG H[LEOHࢻ WKDQ WKH RQHV SURYLGHG E\ /D7H;� 7KH PDWKWRROV SDFNDJH
HV]ࢺ VRPH DPVPDWK TXLUNV DQG DGGV VRPH XVHIXO VHWWLQJV� V\PEROV� DQG HQYLURQPHQWV WR
DPVPDWK�� 7R XVH HLWKHU SDFNDJH� LQFOXGH�

?XVHSDFNDJH^DPVPDWK`

RU

?XVHSDFNDJH^PDWKWRROV`

LQ WKH SUHDPEOH RI WKH GRFXPHQW� 7KH PDWKWRROV SDFNDJH ORDGV WKH DPVPDWK SDFNDJH DQG
KHQFH WKHUH LV QR QHHG WR ?XVHSDFNDJH^DPVPDWK` LQ WKH SUHDPEOH LI PDWKWRROV LV XVHG�

����� 0DWKHPDWLFV HQYLURQPHQWV

/D7H; QHHGV WR NQRZ EHIRUHKDQG WKDW WKH VXEVHTXHQW WH[W GRHV LQGHHG FRQWDLQ PDWKH�
PDWLFDO HOHPHQWV� 7KLV LV EHFDXVH /D7H; W\SHVHWV PDWKV QRWDWLRQ GLࢹHUHQWO\ IURP QRUPDO
WH[W� 7KHUHIRUH� VSHFLDO HQYLURQPHQWV KDYH EHHQ GHFODUHG IRU WKLV SXUSRVH� 7KH\ FDQ EH
GLVWLQJXLVKHG LQWR WZR FDWHJRULHV GHSHQGLQJ RQ KRZ WKH\ DUH SUHVHQWHG�

ٗ WH[W ً WH[W IRUPXODV DUH GLVSOD\HG LQOLQH� WKDW LV� ZLWKLQ WKH ERG\ RI WH[W ZKHUH LW LV
GHFODUHG� IRU H[DPSOH� , FDQ VD\ WKDW D � D  �D ZLWKLQ WKLV VHQWHQFH�

ٗ GLVSOD\HG ً GLVSOD\HG IRUPXODV DUH VHSDUDWH IURP WKH PDLQ WH[W�
$V PDWKV UHTXLUH VSHFLDO HQYLURQPHQWV� WKHUH DUH QDWXUDOO\ WKH DSSURSULDWH HQYLURQPHQW
QDPHV \RX FDQ XVH LQ WKH VWDQGDUG ZD\� 8QOLNH PRVW RWKHU HQYLURQPHQWV� KRZHYHU� WKHUH
DUH VRPH KDQG\ VKRUWKDQGV WR GHFODULQJ \RXU IRUPXODV� 7KH IROORZLQJ WDEOH VXPPDUL]HV
WKHP�

� KWWS���ZZZ�DPV�RUJ�SXEOLFDWLRQV�DXWKRUV�WH[�DPVODWH[
� KWWS���ZZZ�WH[�DF�XN�FWDQ�PDFURV�ODWH[�FRQWULE�PDWKWRROV�PDWKWRROV�SGI

���

http://www.ams.org/publications/authors/tex/amslatex
http://www.tex.ac.uk/ctan/macros/latex/contrib/mathtools/mathtools.pdf


0DWKHPDWLFV

7\SH ,QOLQH �ZLWKLQ WH[W�
IRUPXODV

'LVSOD\HG HTXDWLRQV 'LVSOD\HG DQG DXWR�
PDWLFDOO\ QXPEHUHG
HTXDWLRQV

(QYLURQPHQW PDWK GLVSOD\PDWK HTXDWLRQ
/D7H; VKRUWKDQG ?����?� ?>���?@
7H; VKRUWKDQG ����� �������
&RPPHQW HTXDWLRQ �VWDUUHG YHU�

VLRQ� VXSSUHVVHV QXPEHU�
LQJ� EXW UHTXLUHV DPVPDWK

6XJJHVWLRQ � 8VLQJ WKH ������� VKRXOG EH DYRLGHG� DV LW PD\ FDXVH SUREOHPV� SDUWLFXODUO\
ZLWK WKH $06�/D7H; PDFURV� )XUWKHUPRUH� VKRXOG D SUREOHP RFFXU� WKH HUURU PHVVDJHV
PD\ QRW EH KHOSIXO�

7KH HTXDWLRQ DQG GLVSOD\PDWK HQYLURQPHQWV DUH IXQFWLRQDOO\ HTXLYDOHQW�

,I \RX DUH W\SLQJ WH[W QRUPDOO\� \RX DUH VDLG WR EH LQ WH[W PRGH � EXW ZKLOH \RX DUH W\SLQJ
ZLWKLQ RQH RI WKRVH PDWKHPDWLFDO HQYLURQPHQWV� \RX DUH VDLG WR EH LQ PDWK PRGH � WKDW KDV
VRPH GLࢹHUHQFHV FRPSDUHG WR WKH WH[W PRGH �

�� 0RVW VSDFHV DQG OLQH EUHDNV GR QRW KDYH DQ\ VLJQLࢺFDQFH� DV DOO VSDFHV DUH HLWKHU
GHULYHG ORJLFDOO\ IURP WKH PDWKHPDWLFDO H[SUHVVLRQV� RU KDYH WR EH VSHFLࢺHG ZLWK
VSHFLDO FRPPDQGV VXFK DV ?TXDG

�� (PSW\ OLQHV DUH QRW DOORZHG� 2QO\ RQH SDUDJUDSK SHU IRUPXOD�
�� (DFK OHWWHU LV FRQVLGHUHG WR EH WKH QDPH RI D YDULDEOH DQG ZLOO EH W\SHVHW DV VXFK� ,I
\RX ZDQW WR W\SHVHW QRUPDO WH[W ZLWKLQ D IRUPXOD �QRUPDO XSULJKW IRQW DQG QRUPDO
VSDFLQJ� WKHQ \RX KDYH WR HQWHU WKH WH[W XVLQJ GHGLFDWHG FRPPDQGV��

������� ,QVHUWLQJ כLVSOD\HG'כ PDWKV LQVLGH EORFNV RI WH[W

,Q RUGHU IRU VRPH RSHUDWRUV� VXFK DV ?OLP RU ?VXP WR EH GLVSOD\HG FRUUHFWO\ LQVLGH VRPH
PDWK HQYLURQPHQWV �UHDG ���������� LW PLJKW EH FRQYHQLHQW WR ZULWH WKH ?GLVSOD\VW\OH
FODVV LQVLGH WKH HQYLURQPHQW� 'RLQJ VR PLJKW FDXVH WKH OLQH WR EH WDOOHU� EXW ZLOO FDXVH
H[SRQHQWV DQG LQGLFHV WR EH GLVSOD\HG FRUUHFWO\ IRU VRPH PDWK RSHUDWRUV� )RU H[DPSOH� WKH
�?VXP� ZLOO SULQW D VPDOOHU ̏ DQG �?GLVSOD\VW\OH ?VXP� ZLOO SULQW D ELJJHU RQH

∑
� OLNH

LQ HTXDWLRQV �7KLV RQO\ ZRUNV ZLWK $060$7+ SDFNDJH�� ,W LV DOVR SRVVLEOH WR IRUFH WKLV
EHKDYLRXU IRU DOO PDWK HQYLURQPHQWV E\ GHFODULQJ ?HYHU\PDWK^?GLVSOD\VW\OH` DW WKH YHU\
EHJLQQLQJ �L�H� EHIRUH ?EHJLQ^GRFXPHQW`�� ZKLFK LV XVHIXO LQ ORQJHU GRFXPHQWV�

����� 6\PEROV

0DWKHPDWLFV KDV PDQ\ V\PEROV� 2QH RI WKH PRVW GLࢼFXOW DVSHFWV RI OHDUQLQJ /D7H; LV
UHPHPEHULQJ KRZ WR SURGXFH V\PEROV� 7KHUH LV RI FRXUVH D VHW RI V\PEROV WKDW FDQ EH
DFFHVVHG GLUHFWO\ IURP WKH NH\ERDUG�

� &KDSWHU ����� RQ SDJH ���

���



*UHHN OHWWHUV

� �  � � � � > @ � ! _ 
 �

%H\RQG WKRVH OLVWHG DERYH� GLVWLQFW FRPPDQGV PXVW EH LVVXHG LQ RUGHU WR GLVSOD\ WKH GHVLUHG
V\PEROV� 7KHUH DUH D JUHDW GHDO RI H[DPSOHV VXFK DV *UHHN OHWWHUV� VHW DQG UHODWLRQV V\PEROV�
DUURZV� ELQDU\ RSHUDWRUV� HWF�

)RU H[DPSOH�

?IRUDOO [ ?LQ ;� ?TXDG ?H[LVWV \ ?OHT ?HSVLORQ

∀x ∈X, ∃y ≤ ϵ

)RUWXQDWHO\� WKHUHَV D WRRO WKDW FDQ JUHDWO\ VLPSOLI\ WKH VHDUFK IRU WKH FRPPDQG IRU D VSHFLࢺF
V\PERO� /RRN IRU ْ'HWH[LI\ْ LQ WKH H[WHUQDO OLQNV� VHFWLRQ EHORZ� $QRWKHU RSWLRQ ZRXOG EH
WR ORRN LQ WKH ْ7KH &RPSUHKHQVLYH /D7H; 6\PERO /LVWْ LQ WKH H[WHUQDO OLQNV� VHFWLRQ EHORZ�

����� *UHHN OHWWHUV

*UHHN OHWWHUV DUH FRPPRQO\ XVHG LQ PDWKHPDWLFV� DQG WKH\ DUH YHU\ HDV\ WR W\SH LQ PDWK
PRGH � <RX MXVW KDYH WR W\SH WKH QDPH RI WKH OHWWHU DIWHU D EDFNVODVK� LI WKH UVWࢺ OHWWHU LV
ORZHUFDVH� \RX ZLOO JHW D ORZHUFDVH *UHHN OHWWHU� LI WKH UVWࢺ OHWWHU LV XSSHUFDVH �DQG RQO\ WKH
UVWࢺ OHWWHU�� WKHQ \RX ZLOO JHW DQ XSSHUFDVH OHWWHU� 1RWH WKDW VRPH XSSHUFDVH *UHHN OHWWHUV
ORRN OLNH /DWLQ RQHV� VR WKH\ DUH QRW SURYLGHG E\ /D7H; �H�J� XSSHUFDVH $OSKD DQG %HWD DUH
MXVW ْ$ْ DQG ْ%ْ UHVSHFWLYHO\�� /RZHUFDVH HSVLORQ� WKHWD� NDSSD� SKL� SL� UKR� DQG VLJPD DUH
SURYLGHG LQ WZR GLࢹHUHQW YHUVLRQV� 7KH DOWHUQDWH� RU YDU LDQW� YHUVLRQ LV FUHDWHG E\ DGGLQJ
ْYDUْ EHIRUH WKH QDPH RI WKH OHWWHU�

?DOSKD� ?$OSKD� ?EHWD� ?%HWD� ?JDPPD� ?*DPPD� ?SL� ?3L� ?SKL� ?YDUSKL� ?3KL

α,A,β,B,γ,Γ,π,Π,φ,ϕ,Φ

6FUROO GRZQ WR �/LVW RI 0DWKHPDWLFDO 6\PEROV� IRU D FRPSOHWH OLVW RI *UHHN V\PEROV�

� &KDSWHU ����� RQ SDJH ���
� &KDSWHU ����� RQ SDJH ���
� &KDSWHU ����� RQ SDJH ���

���



0DWKHPDWLFV

����� 2SHUDWRUV

$Q RSHUDWRU LV D IXQFWLRQ WKDW LV ZULWWHQ DV D ZRUG� H�J� WULJRQRPHWULF IXQFWLRQV �VLQ�
FRV� WDQ�� ORJDULWKPV DQG H[SRQHQWLDOV �ORJ� H[S�� /D7H; KDV PDQ\ RI WKHVH GHࢺQHG DV
FRPPDQGV�

?FRV ��?WKHWD�  ?FRVA� ?WKHWD � ?VLQA� ?WKHWD

cos(2θ) = cos2 θ− sin2 θ

)RU FHUWDLQ RSHUDWRUV VXFK DV OLPLWV�� WKH VXEVFULSW LV SODFHG XQGHUQHDWK WKH RSHUDWRU�

?OLPB^[ ?WR ?LQIW\` ?H[S��[�  �

limx→∞ exp(−x) = 0

)RU WKH PRGXODU RSHUDWRU� WKHUH DUH WZR FRPPDQGV� ?EPRG DQG ?SPRG�

D ?EPRG E

a mod b

[ ?HTXLY D ?SPRG E

x≡ a (mod b)

7R XVH RSHUDWRUV WKDW DUH QRW SUH�GHࢺQHG� VXFK DV DUJPD[�� VHH FXVWRP RSHUDWRUV��

� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�/LPLW������PDWKHPDWLFV���
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�0RGXODU���DULWKPHWLF
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�DUJPD[
�� &KDSWHU ���� RQ SDJH ���

���

http://en.wikipedia.org/wiki/Limit%20%28mathematics%29
http://en.wikipedia.org/wiki/Modular%20arithmetic
http://en.wikipedia.org/wiki/argmax


)UDFWLRQV DQG %LQRPLDOV

����� 3RZHUV DQG LQGLFHV

3RZHUV DQG LQGLFHV DUH HTXLYDOHQW WR VXSHUVFULSWV DQG VXEVFULSWV LQ QRUPDO WH[W PRGH� 7KH
FDUHW �ȑ � FKDUDFWHU LV XVHG WR UDLVH VRPHWKLQJ� DQG WKH XQGHUVFRUH �B � LV IRU ORZHULQJ� ,I
PRUH WKDQ RQH H[SUHVVLRQ LV UDLVHG RU ORZHUHG� WKH\ VKRXOG EH JURXSHG XVLQJ FXUO\ EUDFHV
�^ DQG ` ��

NB^Q��`  QA� � NBQA� � NB^Q��`

kn+1 = n2 +k2
n−kn−1

)RU SRZHUV ZLWK PRUH WKDQ RQH GLJLW� VXUURXQG WKH SRZHU ZLWK ^`�

QA^��`

n22

$Q XQGHUVFRUH �B � FDQ EH XVHG ZLWK D YHUWLFDO EDU �|� WR GHQRWH HYDOXDWLRQ XVLQJ VXEVFULSW
QRWDWLRQ LQ PDWKHPDWLFV�

I�Q�  QA� � �QA� � � B^Q ��`

f(n) = n5 +4n2 +2|n=17

����� )UDFWLRQV DQG %LQRPLDOV

$ IUDFWLRQ LV FUHDWHG XVLQJ WKH ?IUDF^QXPHUDWRU`^GHQRPLQDWRU` FRPPDQG� �IRU WKRVH
ZKR QHHG WKHLU PHPRULHV UHIUHVKHG� WKDWَV WKH WRS DQG ERWWRP UHVSHFWLYHO\��� /LNHZLVH� WKH
ELQRPLDO FRHࢼFLHQW�� �DND WKH &KRRVH IXQFWLRQ� PD\ EH ZULWWHQ XVLQJ WKH ?ELQRP FRP�
PDQG���

?IUDF^Q�`^N��Q�N��`  ?ELQRP^Q`^N`

n!
k!(n−k)! =

(n
k

)

�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�%LQRPLDO���FRHIILFLHQW
�� UHTXLUHV WKH DPVPDWK SDFNDJH

���
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,W LV DOVR SRVVLEOH WR XVH WKH ?FKRRVH FRPPDQG ZLWKRXW WKH DPVPDWK SDFNDJH�

?IUDF^Q�`^N��Q�N��`  ^Q ?FKRRVH N`

n!
k!(n−k)! =

(n
k

)

<RX FDQ HPEHG IUDFWLRQV ZLWKLQ IUDFWLRQV�

?IUDF^?IUDF^�`^[`�?IUDF^�`^\`������!`^\�]`

1
x + 1

y

y−z

1RWH WKDW ZKHQ DSSHDULQJ LQVLGH DQRWKHU IUDFWLRQ� RU LQ LQOLQH WH[W a
b � D IUDFWLRQ LV QRWLFHDEO\

VPDOOHU WKDQ LQ GLVSOD\HG PDWKHPDWLFV� 7KH ?WIUDF DQG ?GIUDF FRPPDQGV�� IRUFH WKH
XVH RI WKH UHVSHFWLYH VW\OHV� ?WH[WVW\OH DQG ?GLVSOD\VW\OH� 6LPLODUO\� WKH ?WELQRP DQG
?GELQRP FRPPDQGV W\SHVHW WKH ELQRPLDO FRHࢼFLHQW�

$QRWKHU ZD\ WR ZULWH IUDFWLRQV LV WR XVH WKH ?RYHU FRPPDQG ZLWKRXW WKH DPVPDWK SDFNDJH�

^Q� ?RYHU N��Q�N��`  ^Q ?FKRRVH N`

n!
k!(n−k)! =

(n
k

)

)RU UHODWLYHO\ VLPSOH IUDFWLRQV� HVSHFLDOO\ ZLWKLQ WKH WH[W� LW PD\ EH PRUH DHVWKHWLFDOO\
SOHDVLQJ WR XVH SRZHUV DQG LQGLFHV���

A��B�

3/7

�� UHTXLUHV WKH DPVPDWK SDFNDJH
�� &KDSWHU ���� RQ SDJH ���

���



)UDFWLRQV DQG %LQRPLDOV

,I WKLV ORRNV D OLWWOH ْORRVHْ �RYHUVSDFHG�� D WLJKWHQHG YHUVLRQ FDQ EH GHࢺQHG E\ LQVHUWLQJ
VRPH QHJDWLYH VSDFH

�UXQQLQJ IUDFWLRQ ZLWK VODVK � UHTXLUHV PDWK PRGH�
?QHZFRPPDQG?UIUDF>�@

?UIUDF^�`^�`

3/7

,I \RX XVH WKHP WKURXJKRXW WKH GRFXPHQW� XVDJH RI [IUDF SDFNDJH LV UHFRPPHQGHG� 7KLV
SDFNDJH SURYLGHV ?VIUDF FRPPDQG WR FUHDWH VODQWHG IUDFWLRQV� 8VDJH�

7DNH �?VIUDF^�`^�`� FXS RI VXJDU� ?GRWV

�?WLPHV?VIUDF^�`^�` �?VIUDF^�`^�`

7DNH �^`A��B�� FXS RI VXJDU� ?GRWV

�?WLPHV^`A��B� �^`A��B�

)LJXUH ��

,I IUDFWLRQV DUH XVHG DV DQ H[SRQHQW FXUO\ EUDFHV KDYH WR EH XVHG DURXQG WKH ?VIUDF FRP�
PDQG�

�[ʆ?IUDF^�`^�`� � QR HUURU �[ʆ?VIUDF^�`^�`� � HUURU �[ʆ^?VIUDF^�`^�``� � QR HUURU

�[A?IUDF^�`^�`� � QR HUURU

���
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x
1
2

,Q VRPH FDVHV� XVLQJ WKH SDFNDJH DORQH ZLOO UHVXOW LQ HUURUV DERXW FHUWDLQ IRQW VKDSHV QRW
EHLQJ DYDLODEOH� ,Q WKDW FDVH� WKH OPRGHUQ DQG IL[�FP SDFNDJHV QHHG WR EH DGGHG DV ZHOO�

$OWHUQDWLYHO\� WKH QLFHIUDF SDFNDJH SURYLGHV WKH ?QLFHIUDF FRPPDQG� ZKRVH XVDJH LV
VLPLODU WR ?VIUDF�

������� &RQWLQXHG IUDFWLRQV

&RQWLQXHG IUDFWLRQV VKRXOG EH ZULWWHQ XVLQJ ?FIUDF FRPPDQG���

?EHJLQ^HTXDWLRQ`
[  DB� � ?FIUDF^�`^DB�

� ?FIUDF^�`^DB�
� ?FIUDF^�`^DB� � ?FIUDF^�`^DB�` ` ` `

?HQG^HTXDWLRQ`

x = a0 +
1

a1 +
1

a2 +
1

a3 +
1
a4

������� 0XOWLSOLFDWLRQ RI WZR QXPEHUV

7R PDNH PXOWLSOLFDWLRQ YLVXDOO\ VLPLODU WR D IUDFWLRQ� D QHVWHG DUUD\ FDQ EH XVHG� IRU H[DPSOH
PXOWLSOLFDWLRQ RI QXPEHUV ZULWWHQ RQH EHORZ WKH RWKHU�

?EHJLQ^HTXDWLRQ`
?IUDF^

?EHJLQ^DUUD\`>E@^U`
?OHIW� [B� [B� ?ULJKW�??
?WLPHV ?OHIW� [
B� [
B� ?ULJKW�

?HQG^DUUD\`
`^

?OHIW� \B�\B�\B�\B� ?ULJKW�
`

?HQG^HTXDWLRQ`

(x1x2)
×(x′1x′2)
(y1y2y3y4)

�� UHTXLUHV WKH DPVPDWK SDFNDJH

���



5RRWV

����� 5RRWV

7KH ?VTUW FRPPDQG FUHDWHV D VTXDUH URRW VXUURXQGLQJ DQ H[SUHVVLRQ� ,W DFFHSWV DQ RSWLRQDO
DUJXPHQW VSHFLࢺHG LQ VTXDUH EUDFNHWV �> DQG @ � WR FKDQJH PDJQLWXGH�

?VTUW^?IUDF^D`^E``

√
a
b

?VTUW>Q@^��[�[A��[A��?OGRWV`

n
√

1+x+x2 +x3 + . . .

6RPH SHRSOH SUHIHU ZULWLQJ WKH VTXDUH URRW ْFORVLQJْ LW RYHU LWV FRQWHQW� 7KLV PHWKRG
DUJXDEO\ PDNHV LW PRUH FOHDU ZKDW LV LQ WKH VFRSH RI WKH URRW VLJQ� 7KLV KDELW LV QRW
QRUPDOO\ XVHG ZKLOH ZULWLQJ ZLWK WKH FRPSXWHU� EXW LI \RX VWLOO ZDQW WR FKDQJH WKH RXWSXW
RI WKH VTXDUH URRW� /D7H; JLYHV \RX WKLV SRVVLELOLW\� -XVW DGG WKH IROORZLQJ FRGH LQ WKH
SUHDPEOH RI \RXU GRFXPHQW�

� 1HZ GHILQLWLRQ RI VTXDUH URRW�
� LW UHQDPHV ?VTUW DV ?ROGVTUW
?OHW?ROGVTUW?VTUW
� LW GHILQHV WKH QHZ ?VTUW LQ WHUPV RI WKH ROG RQH
?GHI?VTUW^?PDWKSDOHWWH?'+/KNVTUW`
?GHI?'+/KNVTUW����^�
?VHWER[� ?KER[^���?ROGVTUW^��?�`�`?GLPHQ� ?KW�
?DGYDQFH?GLPHQ�����?KW�
?VHWER[� ?KER[^?YUXOH KHLJKW?KW� GHSWK �?GLPHQ�`�
^?ER[�?ORZHU���SW?ER[�``

���
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)LJXUH �� 7KH QHZ VW\OH LV RQ OHIW� WKH ROG RQH RQ
ULJKW

7KLV 7H; FRGH UVWࢺ UHQDPHV WKH ?VTUW FRPPDQG DV ?ROGVTUW� WKHQ UHGHࢺQHV ?VTUW LQ
WHUPV RI WKH ROG RQH� DGGLQJ VRPHWKLQJ PRUH� 7KH QHZ VTXDUH URRW FDQ EH VHHQ LQ WKH
SLFWXUH RQ WKH OHIW� FRPSDUHG WR WKH ROG RQH RQ WKH ULJKW� 8QIRUWXQDWHO\ WKLV FRGH ZRQَW
ZRUN LI \RX ZDQW WR XVH PXOWLSOH URRWV� LI \RX WU\ WR ZULWH b

√
a DV ?VTUW>E@^D` DIWHU \RX

XVHG WKH FRGH DERYH� \RXَOO MXVW JHW D ZURQJ RXWSXW� ,Q RWKHU ZRUGV� \RX FDQ UHGHࢺQH WKH
VTXDUH URRW WKLV ZD\ RQO\ LI \RX DUH QRW JRLQJ WR XVH PXOWLSOH URRWV LQ WKH ZKROH GRFXPHQW�

$Q DOWHUQDWLYH SLHFH RI 7H; FRGH WKDW GRHV DOORZ PXOWLSOH URRWV LV

?XVHSDFNDJH^OHWOW[PDFUR`
?PDNHDWOHWWHU
?OHW?ROGU##W?U##W
?GHI?U##W����^�
?VHWER[� ?KER[^�?ROGU##W��^��?�`�`?GLPHQ� ?KW�
?DGYDQFH?GLPHQ�����?KW�
?VHWER[� ?KER[^?YUXOH KHLJKW?KW� GHSWK �?GLPHQ�`�
^?ER[�?ORZHU���SW?ER[�``
?/HW/W[0DFUR^?ROGVTUW`^?VTUW`
?UHQHZFRPPDQG^?VTUW`>�@>? @^?ROGVTUW>��@^��` `
?PDNHDWRWKHU

�?VTUW>D@^E` ?TXDG ?ROGVTUW>D@^E`�

)LJXUH ��

���



6XPV DQG LQWHJUDOV

+RZHYHU WKLV UHTXLUHV WKH ?XVHSDFNDJH^OHWOW[PDFUR` SDFNDJH

����� 6XPV DQG LQWHJUDOV

7KH ?VXP DQG ?LQW FRPPDQGV LQVHUW WKH VXP DQG LQWHJUDO V\PEROV UHVSHFWLYHO\� ZLWK OLPLWV
VSHFLࢺHG XVLQJ WKH FDUHW �ȑ � DQG XQGHUVFRUH �B �� 7KH W\SLFDO QRWDWLRQ IRU VXPV LV�

?VXPB^L �`A^��` WBL

∑10
i=1 ti

RU

?GLVSOD\VW\OH?VXPB^L �`A^��` WBL

10∑

i=1
ti

7KH OLPLWV IRU WKH LQWHJUDOV IROORZ WKH VDPH QRWDWLRQ� ,WَV DOVR LPSRUWDQW WR UHSUHVHQW
WKH LQWHJUDWLRQ YDULDEOHV ZLWK DQ XSULJKW G� ZKLFK LQ PDWK PRGH LV REWDLQHG WKURXJK WKH
?PDWKUP^` FRPPDQG� DQG ZLWK D VPDOO VSDFH VHSDUDWLQJ LW IURP WKH LQWHJUDQG� ZKLFK LV
DWWDLQHG ZLWK WKH ?� FRPPDQG�

?LQWB�A?LQIW\ ?PDWKUP^H`A^�[`?�?PDWKUP^G`[

∫∞
0 e−x dx

7KHUH DUH PDQ\ RWKHU ْELJْ FRPPDQGV ZKLFK RSHUDWH LQ D VLPLODU PDQQHU�

���
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%UDFNHWV� EUDFHV DQG GHOLPLWHUV

)RU PRUH LQWHJUDO V\PEROV� LQFOXGLQJ WKRVH QRW LQFOXGHG E\ GHIDXOW LQ WKH &RPSXWHU 0RGHUQ
IRQW� WU\ WKH HVLQW SDFNDJH�

7KH ?VXEVWDFN FRPPDQG�� DOORZV WKH XVH RI ?? WR ZULWH WKH OLPLWV RYHU PXOWLSOH OLQHV�

?VXPB^?VXEVWDFN^
��L�P ??
��M�Q
`������!`

3�L�M�

∑
0<i<m
0<j<n

P (i, j)

,I \RX ZDQW WKH OLPLWV RI DQ LQWHJUDO WR EH VSHFLࢺHG DERYH DQG EHORZ WKH V\PERO �OLNH WKH
VXP�� XVH WKH ?OLPLWV FRPPDQG�

?LQW?OLPLWVBDAE

b∫
a

+RZHYHU LI \RX ZDQW WKLV WR DSSO\ WR $// LQWHJUDOV� LW LV SUHIHUDEOH WR VSHFLI\ WKH LQWOLPLWV
RSWLRQ ZKHQ ORDGLQJ WKH DPVPDWK SDFNDJH�

?XVHSDFNDJH>LQWOLPLWV@^DPVPDWK`

6XEVFULSWV DQG VXSHUVFULSWV LQ RWKHU FRQWH[WV DV ZHOO DV RWKHU SDUDPHWHUV WR DPVPDWK SDFNDJH
UHODWHG WR WKHP DUH GHVFULEHG LQ $GYDQFHG 0DWKHPDWLFV�� FKDSWHU�

)RU ELJJHU LQWHJUDOV� \RX PD\ XVH SHUVRQDO GHFODUDWLRQV� RU WKH ELJLQWV SDFNDJH ���

����� %UDFNHWV� EUDFHV DQG GHOLPLWHUV

+RZ WR XVH EUDFHV LQ PXOWL OLQH HTXDWLRQV LV GHVFULEHG LQ WKH $GYDQFHG 0DWKHPDWLFV�� FKDSWHU�

7KH XVH RI GHOLPLWHUV VXFK DV EUDFNHWV VRRQ EHFRPHV LPSRUWDQW ZKHQ GHDOLQJ ZLWK DQ\WKLQJ
EXW WKH PRVW WULYLDO HTXDWLRQV� :LWKRXW WKHP� IRUPXODV FDQ EHFRPH DPELJXRXV� $OVR�

�� UHTXLUHV WKH DPVPDWK SDFNDJH
�� &KDSWHU ���� RQ SDJH ���
�� KWWS���KGO�KDQGOH�QHW����������
�� &KDSWHU ������ RQ SDJH ���

���
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VSHFLDO W\SHV RI PDWKHPDWLFDO VWUXFWXUHV� VXFK DV PDWULFHV� W\SLFDOO\ UHO\ RQ GHOLPLWHUV WR
HQFORVH WKHP�

7KHUH DUH D YDULHW\ RI GHOLPLWHUV DYDLODEOH IRU XVH LQ /D7H;�

� D �� > E @� ?^ F ?`� G � ? H ?�
?ODQJOH I ?UDQJOH� ?OIORRU J ?UIORRU�
?OFHLO K ?UFHLO� ?XOFRUQHU L ?XUFRUQHU

(a), [b],{c}, |d|,∥e∥,⟨f⟩,⌊g⌋,⌈h⌉,"i#

������� $XWRPDWLF VL]LQJ

9HU\ RIWHQ PDWKHPDWLFDO IHDWXUHV ZLOO GLࢹHU LQ VL]H� LQ ZKLFK FDVH WKH GHOLPLWHUV VXUURXQGLQJ
WKH H[SUHVVLRQ VKRXOG YDU\ DFFRUGLQJO\� 7KLV FDQ EH GRQH DXWRPDWLFDOO\ XVLQJ WKH ?OHIW�
?ULJKW� DQG ?PLGGOH FRPPDQGV� $Q\ RI WKH SUHYLRXV GHOLPLWHUV PD\ EH XVHG LQ FRPELQD�
WLRQ ZLWK WKHVH�

?OHIW�?IUDF^[A�`^\A�`?ULJKW�

(
x2

y3

)

3?OHIW�$ �?PLGGOH?IUDF^$A�`^%`!�?ULJKW�

)LJXUH ��

&XUO\ EUDFHV DUH GHࢺQHG GLࢹHUHQWO\ E\ XVLQJ ?OHIW?^ DQG ?ULJKW?`�

?OHIW?^?IUDF^[A�`^\A�`?ULJKW?`

���



%UDFNHWV� EUDFHV DQG GHOLPLWHUV

{
x2

y3

}

,I D GHOLPLWHU RQ RQO\ RQH VLGH RI DQ H[SUHVVLRQ LV UHTXLUHG� WKHQ DQ LQYLVLEOH GHOLPLWHU RQ
WKH RWKHU VLGH PD\ EH GHQRWHG XVLQJ D SHULRG �� ��

?OHIW�?IUDF^[A�`^�`?ULJKWB�A�

x3
3

∣∣∣
1

0

������� 0DQXDO VL]LQJ

,Q FHUWDLQ FDVHV� WKH VL]LQJ SURGXFHG E\ WKH ?OHIW DQG ?ULJKW FRPPDQGV PD\ QRW EH
GHVLUDEOH� RU \RX PD\ VLPSO\ ZDQW QHUࢺ FRQWURO RYHU WKH GHOLPLWHU VL]HV� ,Q WKLV FDVH� WKH
?ELJ� ?%LJ� ?ELJJ DQG ?%LJJ PRGLࢺHU FRPPDQGV PD\ EH XVHG�

� ?ELJ� ?%LJ� ?ELJJ� ?%LJJ�

(
(((

(

7KHVH FRPPDQGV DUH SULPDULO\ XVHIXO ZKHQ GHDOLQJ ZLWK QHVWHG GHOLPLWHUV� )RU H[DPSOH�
ZKHQ W\SHVHWWLQJ

?IUDF^?PDWKUP G`^?PDWKUP G [` ?OHIW� N J�[� ?ULJKW�

d
dx (kg(x))

ZH QRWLFH WKDW WKH ?OHIW DQG ?ULJKW FRPPDQGV SURGXFH WKH VDPH VL]H GHOLPLWHUV DV WKRVH
QHVWHG ZLWKLQ LW� 7KLV FDQ EH GLࢼFXOW WR UHDG� 7R ]ࢺ WKLV� ZH ZULWH

?IUDF^?PDWKUP G`^?PDWKUP G [` ?ELJ� N J�[� ?ELJ�

���
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d
dx

(
kg(x)

)

0DQXDO VL]LQJ FDQ DOVR EH XVHIXO ZKHQ DQ HTXDWLRQ LV WRR ODUJH� WUDLOV Rࢹ WKH HQG RI WKH
SDJH� DQG PXVW EH VHSDUDWHG LQWR WZR OLQHV XVLQJ DQ DOLJQ FRPPDQG� ?OHIW DQG ?ULJKW
ZLOO JLYH HUURUV LI WKH OHIW DQG ULJKW DSSHDU RQ GLࢹHUHQW OLQHV�

������� 7\SHVHWWLQJ LQWHUYDOV

7R GHQRWH RSHQ DQG KDOI�RSHQ LQWHUYDOV� WKH QRWDWLRQV @D�E>� �D�E�� @D�E@� �D�E@� >D�E> DQG >D�E�
DUH XVHG� ,I WKH VTXDUH EUDFNHW QRWDWLRQ LV XVHG� WKHQ WKH LQWHUYDO PXVW EH SXW EHWZHHQ FXUO\
EUDFHV �^ DQG ` � LQ RUGHU WR KDYH FRUUHFW VSDFLQJ� 6LPLODUO\� LI D �KDOI��RSHQ LQWHUYDO VWDUWV
ZLWK D QHJDWLYH QXPEHU� WKHQ WKH QXPEHU LQFOXGLQJ LWV PLQXV�V\PERO PXVW DOVR EH SXW
EHWZHHQ FXUO\ EUDFNHWV� VR WKDW /D7H; XQGHUVWDQGV WKDW WKH PLQXV�V\PERO LV WKH XQDU\
RSHUDWLRQ� &RPSDUH�

[ ?LQ >����@

x ∈ [−1,1]

[ ?LQ ^>����@`

x ∈ [−1,1]

[ ?LQ ^>^��`��@`

x ∈ [−1,1]

������ 0DWULFHV DQG DUUD\V

$ EDVLF PDWUL[ PD\ EH FUHDWHG XVLQJ WKH PDWUL[ HQYLURQPHQW��� LQ FRPPRQ ZLWK RWKHU
WDEOH�OLNH VWUXFWXUHV� HQWULHV DUH VSHFLࢺHG E\ URZ� ZLWK FROXPQV VHSDUDWHG XVLQJ DQ DPSHU�
VDQG �	� DQG D QHZ URZV VHSDUDWHG ZLWK D GRXEOH EDFNVODVK �??�

�� UHTXLUHV WKH DPVPDWK SDFNDJH

���



0DWULFHV DQG DUUD\V

?EHJLQ^PDWUL[`
D 	 E 	 F ??
G 	 H 	 I ??
J 	 K 	 L

?HQG^PDWUL[`

a b c
d e f
g h i

7R VSHFLI\ DOLJQPHQW RI FROXPQV LQ WKH WDEOH� XVH VWDUUHG YHUVLRQ���

?EHJLQ^PDWUL[`
�� 	 � ??
� 	 ��

?HQG^PDWUL[`
 
?EHJLQ^PDWUL[`>U@
�� 	 � ??
� 	 ��

?HQG^PDWUL[`

−1 3
2 −4 =−1 3

2 −4

7KH DOLJQPHQW E\ GHIDXOW LV F EXW LW FDQ EH DQ\ FROXPQ W\SH YDOLG LQ DUUD\ HQYLURQPHQW�

+RZHYHU PDWULFHV DUH XVXDOO\ HQFORVHG LQ GHOLPLWHUV RI VRPH NLQG� DQG ZKLOH LW LV SRVVLEOH
WR XVH WKH ?OHIW DQG ?ULJKW FRPPDQGV��� WKHUH DUH YDULRXV RWKHU SUHGHࢺQHG HQYLURQPHQWV
ZKLFK DXWRPDWLFDOO\ LQFOXGH GHOLPLWHUV�

(QYLURQPHQW QDPH 6XUURXQGLQJ GHOLP�
LWHU

1RWHV

SPDWUL[�� () FHQWHUV FROXPQV E\ GHIDXOW
SPDWUL[�� () DOORZV WR VSHFLI\ DOLJQPHQW

RI FROXPQV LQ RSWLRQDO SD�
UDPHWHU

EPDWUL[�� [ ] FHQWHUV FROXPQV E\ GHIDXOW

�� UHTXLUHV WKH PDWKWRROV SDFNDJH
�� &KDSWHU ������ RQ SDJH ���
�� UHTXLUHV WKH DPVPDWK SDFNDJH
�� UHTXLUHV WKH PDWKWRROV SDFNDJH
�� UHTXLUHV WKH DPVPDWK SDFNDJH

���
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(QYLURQPHQW QDPH 6XUURXQGLQJ GHOLP�
LWHU

1RWHV

EPDWUL[�� [ ] DOORZV WR VSHFLI\ DOLJQPHQW
RI FROXPQV LQ RSWLRQDO SD�
UDPHWHU

%PDWUL[�� {} FHQWHUV FROXPQV E\ GHIDXOW
%PDWUL[�� {} DOORZV WR VSHFLI\ DOLJQPHQW

RI FROXPQV LQ RSWLRQDO SD�
UDPHWHU

YPDWUL[�� | | FHQWHUV FROXPQV E\ GHIDXOW
YPDWUL[�� | | DOORZV WR VSHFLI\ DOLJQPHQW

RI FROXPQV LQ RSWLRQDO SD�
UDPHWHU

9PDWUL[�� ∥∥ FHQWHUV FROXPQV E\ GHIDXOW
9PDWUL[�� ∥∥ DOORZV WR VSHFLI\ DOLJQPHQW

RI FROXPV LQ RSWLRQDO SDUDP�
HWHU

:KHQ ZULWLQJ GRZQ DUELWUDU\ VL]HG PDWULFHV� LW LV FRPPRQ WR XVH KRUL]RQWDO� YHUWLFDO DQG
GLDJRQDO WULSOHWV RI GRWV �NQRZQ DV HOOLSVHV��� WR OOࢺ LQ FHUWDLQ FROXPQV DQG URZV� 7KHVH FDQ
EH VSHFLࢺHG XVLQJ WKH ?FGRWV� ?YGRWV DQG ?GGRWV UHVSHFWLYHO\�

$B^P�Q`  
?EHJLQ^SPDWUL[`
DB^���` 	 DB^���` 	 ?FGRWV 	 DB^��Q` ??
DB^���` 	 DB^���` 	 ?FGRWV 	 DB^��Q` ??
?YGRWV 	 ?YGRWV 	 ?GGRWV 	 ?YGRWV ??
DB^P��` 	 DB^P��` 	 ?FGRWV 	 DB^P�Q`
?HQG^SPDWUL[`

Am,n =

⎛

⎜⎜⎜⎜⎝

a1,1 a1,2 · · · a1,n

a2,1 a2,2 · · · a2,n
��� ��� � � � ���

am,1 am,2 · · · am,n

⎞

⎟⎟⎟⎟⎠

,Q VRPH FDVHV \RX PD\ ZDQW WR KDYH QHUࢺ FRQWURO RI WKH DOLJQPHQW ZLWKLQ HDFK FROXPQ�
RU ZDQW WR LQVHUW OLQHV EHWZHHQ FROXPQV RU URZV� 7KLV FDQ EH DFKLHYHG XVLQJ WKH DUUD\

�� UHTXLUHV WKH PDWKWRROV SDFNDJH
�� UHTXLUHV WKH DPVPDWK SDFNDJH
�� UHTXLUHV WKH PDWKWRROV SDFNDJH
�� UHTXLUHV WKH DPVPDWK SDFNDJH
�� UHTXLUHV WKH PDWKWRROV SDFNDJH
�� UHTXLUHV WKH DPVPDWK SDFNDJH
�� UHTXLUHV WKH PDWKWRROV SDFNDJH
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�HOOLSVLV

���
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0DWULFHV DQG DUUD\V

HQYLURQPHQW� ZKLFK LV HVVHQWLDOO\ D PDWK�PRGH YHUVLRQ RI WKH WDEXODU HQYLURQPHQW��� ZKLFK
UHTXLUHV WKDW WKH FROXPQV EH SUH�VSHFLࢺHG�

?EHJLQ^DUUD\`^FF`
� 	 � ??
?KOLQH
� 	 �

?HQG^DUUD\`

1 2
3 4

<RX PD\ VHH WKDW WKH $06 PDWUL[ FODVV RI HQYLURQPHQWV GRHVQَW OHDYH HQRXJK VSDFH ZKHQ
XVHG WRJHWKHU ZLWK IUDFWLRQV UHVXOWLQJ LQ RXWSXW VLPLODU WR WKLV�

M =

⎡

⎢⎣

5
6

1
6 0

5
6 0 1

6
0 5

6
1
6

⎤

⎥⎦

7R FRXQWHUDFW WKLV SUREOHP� DGG DGGLWLRQDO OHDGLQJ VSDFH ZLWK WKH RSWLRQDO SDUDPHWHU WR
WKH ?? FRPPDQG�

0  ?EHJLQ^EPDWUL[`
?IUDF^�`^�` 	 ?IUDF^�`^�` 	 � ??>���HP@
?IUDF^�`^�` 	 � 	 ?IUDF^�`^�` ??>���HP@
� 	 ?IUDF^�`^�` 	 ?IUDF^�`^�`

?HQG^EPDWUL[`

M =

⎡

⎢⎢⎣

5
6

1
6 0

5
6 0 1

6
0 5

6
1
6

⎤

⎥⎥⎦

,I \RX QHHG ْERUGHUْ RU ْLQGH[HVْ RQ \RXU PDWUL[� SODLQ 7H; SURYLGHV WKH PDFUR ?ERUGHU�
PDWUL[

0  ?ERUGHUPDWUL[^a 	 [ 	 \ ?FU
$ 	 � 	 � ?FU
% 	 � 	 � ?FU`

�� &KDSWHU ���� RQ SDJH ���

���



0DWKHPDWLFV

)LJXUH ��

�������� 0DWULFHV LQ UXQQLQJ WH[W

7R LQVHUW D VPDOO PDWUL[� DQG QRW LQFUHDVH OHDGLQJ LQ WKH OLQH FRQWDLQLQJ LW� XVH VPDOOPDWUL[
HQYLURQPHQW�

$ PDWUL[ LQ WH[W PXVW EH VHW VPDOOHU�
�?ELJO�?EHJLQ^VPDOOPDWUL[`
D	E ?? F	G
?HQG^VPDOOPDWUL[` ?ELJU��
WR QRW LQFUHDVH OHDGLQJ LQ D SRUWLRQ RI WH[W�

)LJXUH ��

������ $GGLQJ WH[W WR HTXDWLRQV

7KH PDWK HQYLURQPHQW GLࢹHUV IURP WKH WH[W HQYLURQPHQW LQ WKH UHSUHVHQWDWLRQ RI WH[W� +HUH
LV DQ H[DPSOH RI WU\LQJ WR UHSUHVHQW WH[W ZLWKLQ WKH PDWK HQYLURQPHQW�

�� DSSOHV ?WLPHV ��� DSSOHV  ORWV RI DSSOHVA�

50apples×100apples = lotsofapples2

7KHUH DUH WZR QRWLFHDEOH SUREOHPV� WKHUH DUH QR VSDFHV EHWZHHQ ZRUGV RU QXPEHUV� DQG
WKH OHWWHUV DUH LWDOLFL]HG DQG PRUH VSDFHG RXW WKDQ QRUPDO� %RWK LVVXHV DUH VLPSO\ DUWLIDFWV
RI WKH PDWKV PRGH� LQ WKDW LW WUHDWV LW DV D PDWKHPDWLFDO H[SUHVVLRQ� VSDFHV DUH LJQRUHG

���



$GGLQJ WH[W WR HTXDWLRQV

�/D7H; VSDFHV PDWKHPDWLFV DFFRUGLQJ WR LWV RZQ UXOHV�� DQG HDFK FKDUDFWHU LV D VHSDUDWH
HOHPHQW �VR DUH QRW SRVLWLRQHG DV FORVHO\ DV QRUPDO WH[W��

7KHUH DUH D QXPEHU RI ZD\V WKDW WH[W FDQ EH DGGHG SURSHUO\� 7KH W\SLFDO ZD\ LV WR ZUDS
WKH WH[W ZLWK WKH ?WH[W^���` FRPPDQG �� �D VLPLODU FRPPDQG LV ?PER[^���`� WKRXJK WKLV
FDXVHV SUREOHPV ZLWK VXEVFULSWV� DQG KDV D OHVV GHVFULSWLYH QDPH�� /HWَV VHH ZKDW KDSSHQV
ZKHQ WKH DERYH HTXDWLRQ FRGH LV DGDSWHG�

�� ?WH[W^DSSOHV` ?WLPHV ��� ?WH[W^DSSOHV`
 ?WH[W^ORWV RI DSSOHV`A�

50DSSOHV×100DSSOHV= ORWV RI DSSOHV2

7KH WH[W ORRNV EHWWHU� +RZHYHU� WKHUH DUH QR JDSV EHWZHHQ WKH QXPEHUV DQG WKH ZRUGV�
8QIRUWXQDWHO\� \RX DUH UHTXLUHG WR H[SOLFLWO\ DGG WKHVH� 7KHUH DUH PDQ\ ZD\V WR DGG VSDFHV
EHWZHHQ PDWKV HOHPHQWV� EXW IRU WKH VDNH RI VLPSOLFLW\ ZH PD\ VLPSO\ LQVHUW VSDFH FKDUDFWHUV
LQWR WKH ?WH[W FRPPDQGV�

�� ?WH[W^ DSSOHV` ?WLPHV ��� ?WH[W^ DSSOHV`
 ?WH[W^ORWV RI DSSOHV`A�

50 DSSOHV×100 DSSOHV= ORWV RI DSSOHV2

�������� )RUPDWWHG WH[W

8VLQJ WKH ?WH[W LV QHࢺ DQG JHWV WKH EDVLF UHVXOW� <HW� WKHUH LV DQ DOWHUQDWLYH WKDW RࢹHUV D
OLWWOH PRUH �\H[LELOLWࢻ <RX PD\ UHFDOO WKH LQWURGXFWLRQ RI IRQW IRUPDWWLQJ FRPPDQGV��� VXFK
DV ?WH[WUP� ?WH[WLW� ?WH[WEI� HWF� 7KHVH FRPPDQGV IRUPDW WKH DUJXPHQW DFFRUGLQJO\�
H�J�� ?WH[WEI^EROG WH[W` JLYHV EROG WH[W � 7KHVH FRPPDQGV DUH HTXDOO\ YDOLG ZLWKLQ D
PDWKV HQYLURQPHQW WR LQFOXGH WH[W� 7KH DGGHG EHQHࢺW KHUH LV WKDW \RX FDQ KDYH EHWWHU
FRQWURO RYHU WKH IRQW IRUPDWWLQJ� UDWKHU WKDQ WKH VWDQGDUG WH[W DFKLHYHG ZLWK ?WH[W�

�� ?WH[WUP^ DSSOHV` ?WLPHV ���
?WH[WEI^ DSSOHV`  ?WH[WLW^ORWV RI DSSOHV`A�

�� UHTXLUHV WKH DPVPDWK SDFNDJH
�� &KDSWHU ���� RQ SDJH ��

���



0DWKHPDWLFV

50 DSSOHV×100 DSSOHV= ORWV RI DSSOHV2

������ )RUPDWWLQJ PDWKHPDWLFV V\PEROV

6HH DOVR� Z�0DWKHPDWLFDO $OSKDQXPHULF 6\PEROV��� Z�+HOS�'LVSOD\LQJ D IRU�
PXOD�$OSKDEHWV DQG W\SHIDFHV�� DQG Z�:LNLSHGLD�/D7H; V\PEROV�)RQWV��

:H FDQ QRZ IRUPDW WH[W� ZKDW DERXW IRUPDWWLQJ PDWKHPDWLFDO H[SUHVVLRQV" 7KHUH DUH D
VHW RI IRUPDWWLQJ FRPPDQGV YHU\ VLPLODU WR WKH IRQW IRUPDWWLQJ RQHV MXVW XVHG� H[FHSW WKDW
WKH\ DUH VSHFLࢺFDOO\ DLPHG DW WH[W LQ PDWK PRGH �UHTXLUHV DPVIRQWV�
/D7H; FRPPDQG 6DPSOH 'HVFULSWLRQ &RPPRQ XVH
?PDWKQRUPDO^ց`

�RU VLPSO\ RPLW DQ\
FRPPDQG�

ABCDEF abcdef 123456 7KH GHIDXOW PDWK IRQW 0RVW PDWKHPDWLFDO QRWDWLRQ

?PDWKUP^ց` ABCDEF abcdef 123456 7KLV LV WKH GHIDXOW RU QRUPDO IRQW� XQLWDOLFLVHG 8QLWV RI PHDVXUHPHQW� RQH ZRUG IXQFWLRQV
?PDWKLW^ց` ABCDEF abcdef 123456 ,WDOLFLVHG IRQW 0XOWL�OHWWHU IXQFWLRQ RU YDULDEOH QDPHV�

&RPSDUHG WR ?PDWKQRUPDO � ZRUGV DUH VSDFHG
PRUH QDWXUDOO\ DQG QXPEHUV DUH LWDOLFL]HG DV ZHOO�

?PDWKEI^ց` ABCDEF abcdef 123456 %ROG IRQW 9HFWRUV
?PDWKVI^ց` ABCDEF abcdef 123456 6DQV�VHULI��
?PDWKWW^ց` ABCDEF abcdef 123456 0RQRVSDFH �HG�ZLGWK]ࢺ� IRQW��
?PDWKIUDN^ց` ABCDEF abcdef 123456 )UDNWXU�� $OPRVW FDQRQLFDO IRQW IRU /LH DOJHEUDV� ZLWK

VXSHUVFULSW XVHG WR GHQRWH 1HZ 7HVWDPHQW
SDS\UL�� � LGHDOV�� LQ ULQJ WKHRU\

?PDWKFDO^ց` ABCDEF &DOOLJUDSK\ �XSSHUFDVH RQO\� 2IWHQ XVHG IRU VKHDYHV�VFKHPHV DQG FDWHJRULHV�
XVHG WR GHQRWH FU\SWRORJLFDO�� FRQFHSWV OLNH
DQ DOSKDEHW RI GHQLWLRQ �A�� PHVVDJH VSDFH
�M�� FLSKHUWH[W VSDFH �C� DQG NH\ VSDFH�� �K��
.OHHQHَV O�� � QDPLQJ FRQYHQWLRQ LQ GHVFULSWLRQ
ORJLF�� � /DSODFH WUDQVIRUP�� �L� DQG )RXULHU
WUDQVIRUP�� �F�

?PDWKEE^ց`

�UHTXLUHV WKH DPV�
IRQWV RU DPVV\PE
SDFNDJH�

ABCDEF %ODFNERDUG EROG�� �XSSHUFDVH RQO\� 8VHG WR GHQRWH VSHFLDO VHWV �H�J� UHDO QXPEHUV�

?PDWKVFU^ց`

�UHTXLUHV WKH
PDWKUVIV SDFNDJH� )LJXUH ��

6FULSW�� �XSSHUFDVH RQO\� $Q DOWHUQDWLYH IRQW IRU FDWHJRULHV DQG VKHDYHV�

7KHVH IRUPDWWLQJ FRPPDQGV FDQ EH ZUDSSHG DURXQG WKH HQWLUH HTXDWLRQ� DQG QRW MXVW RQ
WKH WH[WXDO HOHPHQWV� WKH\ RQO\ IRUPDW OHWWHUV� QXPEHUV� DQG XSSHUFDVH *UHHN� DQG RWKHU
PDWK FRPPDQGV DUH XQDࢹHFWHG�

�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�0DWKHPDWLFDO���$OSKDQXPHULF���6\PEROV
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�+HOS��$'LVSOD\LQJ���D���IRUPXOD���$OSKDEHWV���DQG�

��W\SHIDFHV
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�:LNLSHGLD��$/D7H;���V\PEROV���)RQWV
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�VDQV�VHULI
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�0RQRVSDFH���IRQW
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�)UDNWXU������VFULSW���
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�/LVW���RI���1HZ���7HVWDPHQW���SDS\UL
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�,GHDO������ULQJ���WKHRU\���
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�&U\SWRJUDSK\
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�NH\���VSDFH
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�.OHHQH���V���2
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�'HVFULSWLRQ���ORJLF���1DPLQJ���&RQYHQWLRQ
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�/DSODFH���WUDQVIRUP
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�)RXULHU���WUDQVIRUP
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�%ODFNERDUG���EROG
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�6FULSW������W\SHIDFHV���

���
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&RORU

7R EROG ORZHUFDVH *UHHN RU RWKHU V\PEROV XVH WKH ?EROGV\PERO FRPPDQG��� WKLV ZLOO RQO\
ZRUN LI WKHUH H[LVWV D EROG YHUVLRQ RI WKH V\PERO LQ WKH FXUUHQW IRQW� $V D ODVW UHVRUW WKHUH
LV WKH ?SPE FRPPDQG�� �SRRU PDQV EROG�� WKLV SULQWV PXOWLSOH YHUVLRQV RI WKH FKDUDFWHU
VOLJKWO\ RࢹVHW DJDLQVW HDFK RWKHU�

?EROGV\PERO^?EHWD`  �?EHWDB��?EHWDB��?GRWVF�?EHWDBQ�

β = (β1,β2, . . . ,βn)

7R FKDQJH WKH VL]H RI WKH IRQWV LQ PDWK PRGH� VHH &KDQJLQJ IRQW VL]H���

�������� $FFHQWV

6R ZKDW WR GR ZKHQ \RX UXQ RXW RI V\PEROV DQG IRQWV" :HOO WKH QH[W VWHS LV WR XVH DFFHQWV�

D
 RU Dȑ^?SULPH` a′ D

 a′′

?KDW^D` â ?EDU^D` ā
?JUDYH^D` à ?DFXWH^D` á
?GRW^D` ȧ ?GGRW^D` ä
?QRW^D` ̸ a ?PDWKULQJ^D`
?RYHUULJKWDUURZ^$%` −−→

AB ?RYHUOHIWDUURZ^$%` ←−−
AB

D


 a′′′ D



 a′′′′

?RYHUOLQH^DDD` aaa ?FKHFN^D` ǎ
?EUHYH^D` ă ?YHF^D` a⃗
?GGGRW^D` �� ?GGGGRW^D` ��

?ZLGHKDW^$$$` ÂAA ?ZLGHWLOGH^$$$` ÃAA

?ZLGHKDW^$$$` ÂAA ?VWDFNUHO?IURZQ^$$$`
⌢

AAA
?WLOGH^D` ?XQGHUOLQH^D` a

������ &RORU

7KH SDFNDJH [FRORU� GHVFULEHG LQ &RORUV��� DOORZV XV WR DGG FRORU WR RXU HTXDWLRQV� )RU
H[DPSOH�

�� UHTXLUHV WKH DPVPDWK SDFNDJH
�� UHTXLUHV WKH DPVPDWK SDFNDJH
�� &KDSWHU ���� RQ SDJH ���
�� UHTXLUHV WKH DPVPDWK SDFNDJH
�� UHTXLUHV WKH DPVPDWK SDFNDJH
�� &KDSWHU ��� RQ SDJH ��

���



0DWKHPDWLFV

N  ^?FRORU^UHG`[` ?PDWKELQ^?FRORU^EOXH`�` �

k = x−2

7KH RQO\ SUREOHP LV WKDW WKLV GLVUXSWV WKH GHIDXOW /$7(; IRUPDWWLQJ DURXQG WKH � RSHUDWRU�
7R ]ࢺ WKLV� ZH HQFORVH LW LQ D ?PDWKELQ HQYLURQPHQW� VLQFH � LV D ELQDU\ RSHUDWRU� 7KLV
SURFHVV LV GHVFULEHG KHUH���

������ 3OXV DQG PLQXV VLJQV

/DWH[ GHDOV ZLWK WKH � DQG ڀ VLJQV LQ WZR SRVVLEOH ZD\V� 7KH PRVW FRPPRQ LV DV D ELQDU\
RSHUDWRU� :KHQ WZR PDWKV HOHPHQWV DSSHDU RQ HLWKHU VLGH RI WKH VLJQ� LW LV DVVXPHG WR EH D
ELQDU\ RSHUDWRU� DQG DV VXFK� DOORFDWHV VRPH VSDFH HLWKHU VLGH RI WKH VLJQ� 7KH DOWHUQDWLYH
ZD\ LV D VLJQ GHVLJQDWLRQ� 7KLV LV ZKHQ \RX VWDWH ZKHWKHU D PDWKHPDWLFDO TXDQWLW\ LV HLWKHU
SRVLWLYH RU QHJDWLYH� 7KLV LV FRPPRQ IRU WKH ODWWHU� DV LQ PDWKV� VXFK HOHPHQWV DUH DVVXPHG
WR EH SRVLWLYH XQOHVV D ڀ LV SUHࢺ[HG WR LW� ,Q WKLV LQVWDQFH� \RX ZDQW WKH VLJQ WR DSSHDU FORVH
WR WKH DSSURSULDWH HOHPHQW WR VKRZ WKHLU DVVRFLDWLRQ� ,I \RX SXW D � RU D ڀ ZLWK QRWKLQJ
EHIRUH LW EXW \RX ZDQW LW WR EH KDQGOHG OLNH D ELQDU\ RSHUDWRU \RX FDQ DGG DQ LQYLVLEOH
FKDUDFWHU EHIRUH WKH RSHUDWRU XVLQJ ^`� 7KLV FDQ EH XVHIXO LI \RX DUH ZULWLQJ PXOWLSOH�OLQH
IRUPXODV� DQG D QHZ OLQH FRXOG VWDUW ZLWK D  RU D �� IRU H[DPSOH� WKHQ \RX FDQ ]ࢺ VRPH
VWUDQJH DOLJQPHQWV DGGLQJ WKH LQYLVLEOH FKDUDFWHU ZKHUH QHFHVVDU\�

$ SOXV�PLQXV VLJQ LV ZULWWHQ DV�

?SP

±

6LPLODUO\� WKHUH H[LVWV DOVR D PLQXV�SOXV VLJQ�

?PS

∓

�� KWWS���WH[�VWDFNH[FKDQJH�FRP�TXHVWLRQV�������KRZ�WR�FRORU�PDWK�V\PEROV

���
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&RQWUROOLQJ KRUL]RQWDO VSDFLQJ

������ &RQWUROOLQJ KRUL]RQWDO VSDFLQJ

/D7H; LV REYLRXVO\ SUHWW\ JRRG DW W\SHVHWWLQJ PDWKVًLW ZDV RQH RI WKH FKLHI DLPV RI WKH
FRUH 7H; V\VWHP WKDW /D7H; H[WHQGV� +RZHYHU� LW FDQَW DOZD\V EH UHOLHG XSRQ WR DFFXUDWHO\
LQWHUSUHW IRUPXODV LQ WKH ZD\ \RX GLG� ,W KDV WR PDNH FHUWDLQ DVVXPSWLRQV ZKHQ WKHUH DUH
DPELJXRXV H[SUHVVLRQV� 7KH UHVXOW WHQGV WR EH VOLJKWO\ LQFRUUHFW KRUL]RQWDO VSDFLQJ� ,Q WKHVH
HYHQWV� WKH RXWSXW LV VWLOO VDWLVIDFWRU\� \HW DQ\ SHUIHFWLRQLVWV ZLOO QR GRXEW ZLVK WR QH�WXQH
WKHLU IRUPXODV WR HQVXUH VSDFLQJ LV FRUUHFW� 7KHVH DUH JHQHUDOO\ YHU\ VXEWOH DGMXVWPHQWV�

7KHUH DUH RWKHU RFFDVLRQV ZKHUH /D7H; KDV GRQH LWV MRE FRUUHFWO\� EXW \RX MXVW ZDQW WR DGG
VRPH VSDFH� PD\EH WR DGG D FRPPHQW RI VRPH NLQG� )RU H[DPSOH� LQ WKH IROORZLQJ HTXDWLRQ�
LW LV SUHIHUDEOH WR HQVXUH WKHUH LV D GHFHQW DPRXQW RI VSDFH EHWZHHQ WKH PDWKV DQG WKH WH[W�

?> I�Q�  
?EHJLQ^FDVHV`
Q�� 	 ?TXDG ?WH[W^LI ` Q ?WH[W^ LV HYHQ`??
��Q����� 	 ?TXDG ?WH[W^LI ` Q ?WH[W^ LV RGG`??

?HQG^FDVHV`
?@

f(n) =
{

n/2 LI n LV HYHQ
−(n+1)/2 LI n LV RGG

7KLV FRGH SURGXFHV HUURUV ZLWK 0LNWH[ ��� DQG GRHV QRW \LHOG WKH UHVXOWV VHHQ RQ WKH ULJKW�
8VH ?PDWKUP LQVWHDG RI MXVW ?WH[W�

�1RWH WKDW WKLV SDUWLFXODU H[DPSOH FDQ EH H[SUHVVHG LQ PRUH HOHJDQW FRGH E\ WKH FDVHV
FRQVWUXFW SURYLGHG E\ WKH DPVPDWK SDFNDJH GHVFULEHG LQ $GYDQFHG 0DWKHPDWLFV�� FKDSWHU��

/D7H; KDV GHࢺQHG WZR FRPPDQGV WKDW FDQ EH XVHG DQ\ZKHUH LQ GRFXPHQWV �QRW MXVW PDWKV�
WR LQVHUW VRPH KRUL]RQWDO VSDFH� 7KH\ DUH ?TXDG DQG ?TTXDG

$ ?TXDG LV D VSDFH HTXDO WR WKH FXUUHQW IRQW VL]H� 6R� LI \RX DUH XVLQJ DQ ��SW IRQW� WKHQ WKH
VSDFH SURYLGHG E\ ?TXDG ZLOO DOVR EH ��SW �KRUL]RQWDOO\� RI FRXUVH�� 7KH ?TTXDG JLYHV WZLFH
WKDW DPRXQW� $V \RX FDQ VHH IURP WKH FRGH IURP WKH DERYH H[DPSOH� ?TXDGV ZHUH XVHG WR
DGG VRPH VHSDUDWLRQ EHWZHHQ WKH PDWKV DQG WKH WH[W�

2.� VR EDFN WR WKH QHࢺ WXQLQJ DV PHQWLRQHG DW WKH EHJLQQLQJ RI WKH GRFXPHQW� $ JRRG
H[DPSOH ZRXOG EH GLVSOD\LQJ WKH VLPSOH HTXDWLRQ IRU WKH LQGHࢺQLWH LQWHJUDO RI \ ZLWK UHVSHFW
WR [ �
∫

y dx

,I \RX ZHUH WR WU\ WKLV� \RX PD\ ZULWH�

�� &KDSWHU ������ RQ SDJH ���

���
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?LQW \ ?PDWKUP^G`[

∫
ydx

+RZHYHU� WKLV GRHVQَW JLYH WKH FRUUHFW UHVXOW� /D7H; GRHVQَW UHVSHFW WKH ZKLWH�VSDFH OHIW LQ
WKH FRGH WR VLJQLI\ WKDW WKH \ DQG WKH G[ DUH LQGHSHQGHQW HQWLWLHV� ,QVWHDG� LW OXPSV WKHP
DOWRJHWKHU� $ ?TXDG ZRXOG FOHDUO\ EH RYHUNLOO LQ WKLV VLWXDWLRQًZKDW LV QHHGHG DUH VRPH
VPDOO VSDFHV WR EH XWLOL]HG LQ WKLV W\SH RI LQVWDQFH� DQG WKDWَV ZKDW /D7H; SURYLGHV�

&RPPDQG 'HVFULSWLRQ 6L]H
?� VPDOO VSDFH ���� RI D TXDG
?� PHGLXP VSDFH ���� RI D TXDG
?� ODUJH VSDFH ���� RI D TXDG
?� QHJDWLYH VSDFH ����� RI D TXDG

1% \RX FDQ XVH PRUH WKDQ RQH FRPPDQG LQ D VHTXHQFH WR DFKLHYH D JUHDWHU VSDFH LI QHFHVVDU\�

6R� WR UHFWLI\ WKH FXUUHQW SUREOHP�

?LQW \?� ?PDWKUP^G`[

∫
y dx

?LQW \?� ?PDWKUP^G`[

∫
ydx

?LQW \?� ?PDWKUP^G`[

∫
ydx

7KH QHJDWLYH VSDFH PD\ VHHP OLNH DQ RGG WKLQJ WR XVH� KRZHYHU� LW ZRXOGQَW EH WKHUH LI LW
GLGQَW KDYH VRPH XVH� 7DNH WKH IROORZLQJ H[DPSOH�

���



&RQWUROOLQJ KRUL]RQWDO VSDFLQJ

?OHIW�
?EHJLQ^DUUD\`^F`

Q ??
U

?HQG^DUUD\`
?ULJKW�  ?IUDF^Q�`^U��Q�U��`

(
n
r

)

= n!
r!(n−r)!

7KH PDWUL[�OLNH H[SUHVVLRQ IRU UHSUHVHQWLQJ ELQRPLDO FRHࢼFLHQWV LV WRR SDGGHG� 7KHUH LV
WRR PXFK VSDFH EHWZHHQ WKH EUDFNHWV DQG WKH DFWXDO FRQWHQWV ZLWKLQ� 7KLV FDQ HDVLO\ EH
FRUUHFWHG E\ DGGLQJ D IHZ QHJDWLYH VSDFHV DIWHU WKH OHIW EUDFNHW DQG EHIRUH WKH ULJKW EUDFNHW�

?OHIW�?�
?EHJLQ^DUUD\`^F`

Q ??
U

?HQG^DUUD\`
?�?ULJKW�  ?IUDF^Q�`^U��Q�U��`

(
n
r

)

= n!
r!(n−r)!

,Q DQ\ FDVH� DGGLQJ VRPH VSDFHV PDQXDOO\ VKRXOG EH DYRLGHG ZKHQHYHU SRVVLEOH� LW PDNHV
WKH VRXUFH FRGH PRUH FRPSOH[ DQG LWَV DJDLQVW WKH EDVLF SULQFLSOHV RI D :KDW <RX 6HH LV
:KDW <RX 0HDQ DSSURDFK� 7KH EHVW WKLQJ WR GR LV WR GHࢺQH VRPH FRPPDQGV XVLQJ DOO WKH
VSDFHV \RX ZDQW DQG WKHQ� ZKHQ \RX XVH \RXU FRPPDQG� \RX GRQَW KDYH WR DGG DQ\ RWKHU
VSDFH� /DWHU� LI \RX FKDQJH \RXU PLQG DERXW WKH OHQJWK RI WKH KRUL]RQWDO VSDFH� \RX FDQ
HDVLO\ FKDQJH LW PRGLI\LQJ RQO\ WKH FRPPDQG \RX GHࢺQHG EHIRUH� /HW XV XVH DQ H[DPSOH�
\RX ZDQW WKH G RI D G[ LQ DQ LQWHJUDO WR EH LQ URPDQ IRQW DQG D VPDOO VSDFH DZD\ IURP
WKH UHVW� ,I \RX ZDQW WR W\SH DQ LQWHJUDO OLNH ?LQW [ ?� ?PDWKUP^G` [� \RX FDQ GHࢺQH D
FRPPDQG OLNH WKLV�

?QHZFRPPDQG^?GG`^?PDWKRS^`?�?PDWKUP^G``

LQ WKH SUHDPEOH RI \RXU GRFXPHQW� :H KDYH FKRVHQ ?GG MXVW EHFDXVH LW UHPLQGV WKH ْGْ LW
UHSODFHV DQG LW LV IDVW WR W\SH� 'RLQJ VR� WKH FRGH IRU \RXU LQWHJUDO EHFRPHV ?LQW [ ?GG
[� 1RZ� ZKHQHYHU \RX ZULWH DQ LQWHJUDO� \RX MXVW KDYH WR XVH WKH ?GG LQVWHDG RI WKH ْGْ�
DQG DOO \RXU LQWHJUDOV ZLOO KDYH WKH VDPH VW\OH� ,I \RX FKDQJH \RXU PLQG� \RX MXVW KDYH WR
FKDQJH WKH GHࢺQLWLRQ LQ WKH SUHDPEOH� DQG DOO \RXU LQWHJUDOV ZLOO EH FKDQJHG DFFRUGLQJO\�

���
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������ 0DQXDOO\ 6SHFLI\LQJ )RUPXOD 6W\OH

7R PDQXDOO\ GLVSOD\ D IUDJPHQW RI D IRUPXOD XVLQJ WH[W VW\OH� VXUURXQG WKH IUDJPHQW ZLWK
FXUO\ EUDFHV DQG SUHࢺ[ WKH IUDJPHQW ZLWK ?WH[WVW\OH� 7KH EUDFHV DUH UHTXLUHG EHFDXVH WKH
?WH[WVW\OH PDFUR FKDQJHV WKH VWDWH RI WKH UHQGHUHU� UHQGHULQJ DOO VXEVHTXHQW PDWKHPDWLFV
LQ WH[W VW\OH� 7KH EUDFHV OLPLW WKLV FKDQJH RI VWDWH WR MXVW WKH IUDJPHQW HQFORVHG ZLWKLQ�
)RU H[DPSOH� WR XVH WH[W VW\OH IRU MXVW WKH VXPPDWLRQ V\PERO LQ D VXP� RQH ZRXOG HQWHU

?EHJLQ^HTXDWLRQ`
&ALBM  ^?WH[WVW\OH ?VXPBN` $ALBN %ANBM

?HQG^HTXDWLRQ`

7KH VDPH WKLQJ DV D FRPPDQG ZRXOG ORRN OLNH WKLV�

?QHZFRPPDQG^?WVXP`>�@`

1RWH WKH H[WUD EUDFHV� -XVW RQH VHW DURXQG WKH H[SUHVVLRQ ZRQَW EH HQRXJK� 7KDW ZRXOG
FDXVH DOO PDWK DIWHU ?WVXP N WR EH GLVSOD\HG XVLQJ WH[W VW\OH�

7R GLVSOD\ SDUW RI D IRUPXOD XVLQJ GLVSOD\ VW\OH� GR WKH VDPH WKLQJ� EXW XVH ?GLVSOD\VW\OH
LQVWHDG�

������ $GYDQFHG 0DWKHPDWLFV� $06 0DWK SDFNDJH

7KH $06 �$PHULFDQ 0DWKHPDWLFDO 6RFLHW\��� PDWKHPDWLFV SDFNDJH LV D SRZHUIXO SDFNDJH
WKDW FUHDWHV D KLJKHU OD\HU RI DEVWUDFWLRQ RYHU PDWKHPDWLFDO /D7H; ODQJXDJH� LI \RX XVH
LW LW ZLOO PDNH \RXU OLIH HDVLHU� 6RPH FRPPDQGV DPVPDWK LQWURGXFHV ZLOO PDNH RWKHU SODLQ
/D7H; FRPPDQGV REVROHWH� LQ RUGHU WR NHHS FRQVLVWHQF\ LQ WKH QDOࢺ RXWSXW \RXَG EHWWHU
XVH DPVPDWK FRPPDQGV ZKHQHYHU SRVVLEOH� ,I \RX GR VR� \RX ZLOO JHW DQ HOHJDQW RXWSXW
ZLWKRXW ZRUU\LQJ DERXW DOLJQPHQW DQG RWKHU GHWDLOV� NHHSLQJ \RXU VRXUFH FRGH UHDGDEOH� ,I
\RX ZDQW WR XVH LW� \RX KDYH WR DGG WKLV LQ WKH SUHDPEOH�

?XVHSDFNDJH^DPVPDWK`

�������� ,QWURGXFLQJ GRWV LQ IRUPXODV

DPVPDWK GHࢺQHV DOVR WKH ?GRWV FRPPDQG� WKDW LV D JHQHUDOL]DWLRQ RI WKH H[LVWLQJ ?OGRWV�
<RX FDQ XVH ?GRWV LQ ERWK WH[W DQG PDWK PRGH DQG /D7H; ZLOO UHSODFH LW ZLWK WKUHH GRWV
ْْ٘ EXW LW ZLOO GHFLGH DFFRUGLQJ WR WKH FRQWH[W ZKHWKHU WR SXW LW RQ WKH ERWWRP �OLNH ?OGRWV�
RU FHQWHUHG �OLNH ?FGRWV��

�������� 'RWV

/D7H; JLYHV \RX VHYHUDO FRPPDQGV WR LQVHUW GRWV LQ \RXU IRUPXODH� 7KLV FDQ EH SDUWLFXODUO\
XVHIXO LI \RX KDYH WR W\SH ELJ PDWULFHV RPLWWLQJ HOHPHQWV� )LUVW RI DOO� KHUH DUH WKH PDLQ
GRWV�UHODWHG FRPPDQGV /D7H; SURYLGHV�

�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�$PHULFDQ���0DWKHPDWLFDO���6RFLHW\

���
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$GYDQFHG 0DWKHPDWLFV� $06 0DWK SDFNDJH

&RGH 2XW�
SXW

&RPPHQW

?GRWV . . . JHQHULF GRWV� WR EH XVHG LQ WH[W �RXWVLGH IRUPXODH DV
ZHOO�� ,W DXWRPDWLFDOO\ PDQDJHV ZKLWHVSDFHV EHIRUH
DQG DIWHU LWVHOI DFFRUGLQJ WR WKH FRQWH[W� LWَV D KLJKHU
OHYHO FRPPDQG�

?OGRWV . . . WKH RXWSXW LV VLPLODU WR WKH SUHYLRXV RQH� EXW WKHUH LV
QR DXWRPDWLF ZKLWHVSDFH PDQDJHPHQW� LW ZRUNV DW D
ORZHU OHYHO�

?FGRWV · · · 7KHVH GRWV DUH FHQWHUHG UHODWLYH WR WKH KHLJKW RI D OHW�
WHU� 7KHUH LV DOVR WKH ELQDU\ PXOWLSOLFDWLRQ RSHUDWRU�
?FGRW � PHQWLRQHG EHORZ�

?YGRWV
��� YHUWLFDO GRWV

?GGRWV � � � GLDJRQDO GRWV
?LGGRWV LQYHUVH GLDJRQDO GRWV �UHTXLUHV WKH PDWKGRWV SDFNDJH�
?KGRWVIRU^Q` . . . . . . WR EH XVHG LQ PDWULFHV� LW FUHDWHV D URZ RI GRWV VSDQ�

QLQJ Q FROXPQV�

,QVWHDG RI XVLQJ ?OGRWV DQG ?FGRWV� \RX VKRXOG XVH WKH VHPDQWLFDOO\ RULHQWHG FRPPDQGV�
,W PDNHV LW SRVVLEOH WR DGDSW \RXU GRFXPHQW WR GLࢹHUHQW FRQYHQWLRQV RQ WKH �\ࢻ LQ FDVH �IRU
H[DPSOH� \RX KDYH WR VXEPLW LW WR D SXEOLVKHU ZKR LQVLVWV RQ IROORZLQJ KRXVH WUDGLWLRQ LQ
WKLV UHVSHFW� 7KH GHIDXOW WUHDWPHQW IRU WKH YDULRXV NLQGV IROORZV $PHULFDQ 0DWKHPDWLFDO
6RFLHW\ FRQYHQWLRQV�

&RGH 2XWSXW &RPPHQW

$B��$B��?GRWVF�

)LJXUH ��

IRU ْGRWV ZLWK FRPPDVْ

$B��?GRWVE�$B1

)LJXUH ��
IRU ْGRWV ZLWK ELQDU\ RSHUD�
WRUV�UHODWLRQVْ

$B� ?GRWVP $B1

)LJXUH ��

IRU ْPXOWLSOLFDWLRQ GRWVْ

���
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&RGH 2XWSXW &RPPHQW

?LQWBDȑE ?GRWVL

)LJXUH ��

IRU ْGRWV ZLWK LQWHJUDOVْ

$B�?GRWVR $B1

)LJXUH ��

IRU ْRWKHU GRWVْ �QRQH RI WKH
DERYH�

�������� :ULWH DQ HTXDWLRQ ZLWK WKH DOLJQ HQYLURQPHQW

+RZ WR ZULWH DQ HTXDWLRQ ZLWK WKH DOLJQ HQYLURQPHQW ZLWK WKH DPVPDWK SDFNDJH LV GHVFULEHG
LQ $GYDQFHG 0DWKHPDWLFV���

������ /LVW RI 0DWKHPDWLFDO 6\PEROV

$OO WKH SUH�GHࢺQHG PDWKHPDWLFDO V\PEROV IURP WKH ?7H;? SDFNDJH DUH OLVWHG EHORZ� 0RUH
V\PEROV DUH DYDLODEOH IURP H[WUD SDFNDJHV�

�� &KDSWHU ������ RQ SDJH ���

���
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6HW DQG�RU /RJLF 1RWDWLRQ
6\PERO 6FULSW 6\PERO 6FULSW
∃ ?H[LVWV → ?ULJKWDUURZ RU ?WR
& ?QH[LVWV ← ?OHIWDUURZ RU ?JHWV
∀ ?IRUDOO =→ ?PDSVWR
¬ ?QHJ =⇒ ?LPSOLHV
⊂ ?VXEVHW ⇒ ?5LJKWDUURZ �SUHIHUUHG IRU LPSOLFDWLRQ�
⊃ ?VXSVHW ↔ ?OHIWULJKWDUURZ
∈ ?LQ ⇐⇒ ?LII
/∈ ?QRWLQ ⇔ ?/HIWULJKWDUURZ �SUHIHUUHG IRU HTXLYDOHQFH �Lࢹ��
∋ ?QL ⊤ ?WRS
∧ ?ODQG ⊥ ?ERW
∨ ?ORU ∅ DQG ∅ ?HPSW\VHW DQG ?YDUQRWKLQJ
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/LVW RI 0DWKHPDWLFDO 6\PEROV

1RWH� 7R XVH WKH *UHHN /HWWHUV LQ /D7H; WKDW KDYH WKH VDPH DSSHDUDQFH DV WKHLU 5RPDQ
HTXLYDOHQW� MXVW XVH WKH 5RPDQ IRUP� H�J�� $ LQVWHDG RI $OSKD� % LQVWHDG RI %HWD� HWF�

*UHHN /HWWHUV
6\PERO 6FULSW 6\PERO 6FULSW
A DQG α $ DQG ?DOSKD N DQG ν 1 DQG ?QX

B DQG β % DQG ?EHWD Ξ DQG ξ ?;L DQG ?[L
Γ DQG γ ?*DPPD DQG ?JDPPD DQG o 2 DQG R
∆ DQG δ ?'HOWD DQG ?GHOWD Π � π DQG ϖ ?3L � ?SL DQG ?YDUSL
E � ϵ DQG ε ( � ?HSVLORQ DQG ?YDUHSVLORQ P � ρ DQG ϱ 3 � ?UKR DQG ?YDUUKR
Z DQG ζ = DQG ?]HWD Σ � σ DQG ς ?6LJPD � ?VLJPD DQG ?YDU�

VLJPD
H DQG η + DQG ?HWD T DQG τ 7 DQG ?WDX
Θ � θ DQG ϑ ?7KHWD � ?WKHWD DQG ?YDU�

WKHWD
Υ DQG υ ?8SVLORQ DQG ?XSVLORQ

I DQG ι , DQG ?LRWD Φ � φ � DQG ϕ ?3KL � ?SKL DQG ?YDUSKL
K � κ DQG κ . � ?NDSSD DQG ?YDUNDSSD X DQG χ ; DQG ?FKL
Λ DQG λ ?/DPEGD DQG ?ODPEGD Ψ DQG ψ ?3VL DQG ?SVL
M DQG µ 0 DQG ?PX Ω DQG ω ?2PHJD DQG ?RPHJD
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������ 6XPPDU\

$V \RX EHJLQ WR VHH� W\SHVHWWLQJ PDWK FDQ EH WULFN\ DW WLPHV� +RZHYHU� EHFDXVH /D7H;
SURYLGHV VR PXFK FRQWURO� \RX FDQ JHW SURIHVVLRQDO TXDOLW\ PDWKHPDWLFV W\SHVHWWLQJ ZLWK
UHODWLYHO\ OLWWOH HࢹRUW �RQFH \RXَYH KDG D ELW RI SUDFWLFH� RI FRXUVH��� ,W ZRXOG EH SRVVLEOH
WR NHHS JRLQJ DQG JRLQJ ZLWK PDWK WRSLFV EHFDXVH LW VHHPV SRWHQWLDOO\ OLPLWOHVV� +RZHYHU�
ZLWK WKLV WXWRULDO� \RX VKRXOG EH DEOH WR JHW DORQJ VXࢼFLHQWO\�

������ 1RWHV

������ )XUWKHU UHDGLQJ

ٗ PHWD�+HOS�'LVSOD\LQJ D IRUPXOD��� :LNLPHGLD XVHV D VXEVHW RI /D7H; FRPPDQGV�

������ ([WHUQDO OLQNV

ٗ /D7H; PDWKV V\PEROV��
ٗ GHWH[LI\��� DSSOHW IRU ORRNLQJ XS /D7H; V\PEROV E\ GUDZLQJ WKHP
ٗ >IWS���IWS�DPV�RUJ�SXE�WH[�GRF�DPVPDWK�DPVOGRF�SGI DPVPDWK GRFXPHQWDWLRQ@
ٗ /D7H; � 7KH 6WXGHQW 5RRP��
ٗ 7KH &RPSUHKHQVLYH /D7H; 6\PERO /LVW��
ٗ 0DWK/H[ � /D7H; PDWK WUDQVODWRU DQG HTXDWLRQ EXLOGHU��

SO�/D7H;�0DWHPDW\ND��

�� KWWS���HQ�PHWD�RUJ�ZLNL�+HOS��$'LVSOD\LQJ���D���IRUPXOD
�� KWWS���ZZZ�DUWRISUREOHPVROYLQJ�FRP�:LNL�LQGH[�SKS�/D7H;�6\PEROV
�� KWWS���GHWH[LI\�NLUHODEV�RUJ
�� KWWS���ZZZ�WKHVWXGHQWURRP�FR�XN�ZLNL�/D7H;
�� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�LQIR�V\PEROV�FRPSUHKHQVLYH
�� KWWS���PDWKOH[�RUJ�ODWH[
�� KWWS���SO�ZLNLERRNV�RUJ�ZLNL�/D7H;��)0DWHPDW\ND
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��� $GYDQFHG 0DWKHPDWLFV

7KLV SDJH RXWOLQHV VRPH PRUH DGYDQFHG XVHV RI PDWKHPDWLFV PDUNXS XVLQJ /D7H;� ,Q SDU�
WLFXODU LW PDNHV KHDY\ XVH RI WKH $06�/D7H; SDFNDJHV VXSSOLHG E\ WKH $PHULFDQ 0DWKH�
PDWLFDO 6RFLHW\��

����� (TXDWLRQ QXPEHULQJ

7KH HTXDWLRQ HQYLURQPHQW DXWRPDWLFDOO\ QXPEHUV \RXU HTXDWLRQ�

?EHJLQ^HTXDWLRQ`
I�[� �[�D��[�E�
?HQG^HTXDWLRQ`

f(x) = (x+a)(x+ b)ww(1)

<RX FDQ DOVR XVH WKH ?ODEHO DQG ?UHI �RU ?HTUHI IURP WKH DPVPDWK SDFNDJH� FRPPDQGV
WR ODEHO DQG UHIHUHQFH HTXDWLRQV� UHVSHFWLYHO\� )RU HTXDWLRQ QXPEHU �� ?UHI UHVXOWV LQ 1 DQG
?HTUHI UHVXOWV LQ (1) �

?EHJLQ^HTXDWLRQ` ?ODEHO^HT�VRPHHTXDWLRQ`
�A� � �  ��
?HQG^HTXDWLRQ`

WKLV UHIHUHQFHV WKH HTXDWLRQ ?UHI^HT�VRPHHTXDWLRQ`�

52−5 = 20 (1)

WKLV UHIHUHQFHV HTXDWLRQ ��

?EHJLQ^HTXDWLRQ` ?ODEHO^HT�HUO`
D  ET � U
?HQG^HTXDWLRQ`

ZKHUH ?HTUHI^HT�HUO` LV WUXH LI �D� DQG �E� DUH LQWHJHUV ZLWK �E ?QHT F��

� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�$PHULFDQ���0DWKHPDWLFDO���6RFLHW\

���
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a = bq + r (1)

ZKHUH ��� LV WUXH LI a DQG b
DUH LQWHJHUV ZLWK b ̸= c.

)XUWKHU LQIRUPDWLRQ LV SURYLGHG LQ WKH ODEHOV DQG FURVV�UHIHUHQFLQJ� FKDSWHU�
7R KDYH WKH HQXPHUDWLRQ IROORZ IURP \RXU VHFWLRQ RU VXEVHFWLRQ KHDGLQJ� \RX PXVW XVH WKH
DPVPDWK SDFNDJH RU XVH $06 FODVV GRFXPHQWV� 7KHQ HQWHU

?QXPEHUZLWKLQ^HTXDWLRQ`^VHFWLRQ`

WR WKH SUHDPEOH WR JHW HQXPHUDWLRQ DW WKH VHFWLRQ OHYHO RU

?QXPEHUZLWKLQ^HTXDWLRQ`^VXEVHFWLRQ`

WR KDYH WKH HQXPHUDWLRQ JR WR WKH VXEVHFWLRQ OHYHO�

?GRFXPHQWFODVV>��SW@^DUWLFOH`
?XVHSDFNDJH^DPVPDWK`
?QXPEHUZLWKLQ^HTXDWLRQ`^VXEVHFWLRQ`
?EHJLQ^GRFXPHQW`
?VHFWLRQ^)LUVW 6HFWLRQ`

?VXEVHFWLRQ^$ VXEVHFWLRQ`
?EHJLQ^HTXDWLRQ`
/
  ^/`^?VTUW^��?IUDF^YA�`^FA�`���� ��!`���� ��!`
?HQG^HTXDWLRQ`
?HQG^GRFXPHQW`

L′ = L
√

1− v2
c2 ww(1.1.1)

,I WKH VW\OH \RX IROORZ UHTXLUHV SXWWLQJ GRWV DIWHU RUGLQDOV �DV LW LV UHTXLUHG DW OHDVW LQ 3ROLVK
W\SRJUDSK\� WKH ?QXPEHUZLWKLQ^HTXDWLRQ`^VXEVHFWLRQ` FRPPDQG LQ WKH SUHDPEOH ZLOO
UHVXOW LQ WKH HTXDWLRQ QXPEHU LQ WKH DERYH H[DPSOH WR EH UHQGHUHG LQ WKLV ZD\� ���������
7R UHPRYH WKH GXSOLFDWH GRW� DGG WKH IROORZLQJ FRPPDQG LPPHGLDWHO\ DIWHU ?QXPEHU�
ZLWKLQ^HTXDWLRQ`^VHFWLRQ`�
?UHQHZFRPPDQG^?WKHHTXDWLRQ`^?WKHVHFWLRQ?DUDELF^HTXDWLRQ``

)RU D QXPEHULQJ VFKHPH XVLQJ ?QXPEHUZLWKLQ^HTXDWLRQ`^VXEVHFWLRQ`� XVH�
?UHQHZFRPPDQG^?WKHHTXDWLRQ`^?WKHVXEVHFWLRQ?DUDELF^HTXDWLRQ``

LQ WKH SUHDPEOH RI WKH GRFXPHQW�

1RWH� 7KRXJK LW PD\ ORRN OLNH WKH ?UHQHZFRPPDQG ZRUNV E\ LWVHOI� LW ZRQَW UHVHW WKH HTXDWLRQ
QXPEHU ZLWK HDFK QHZ VHFWLRQ� ,W PXVW EH XVHG WRJHWKHU ZLWK PDQXDO HTXDWLRQ QXPEHU
UHVHWWLQJ DIWHU HDFK QHZ VHFWLRQ EHJLQQLQJ RU ZLWK WKH PXFK FOHDQHU ?QXPEHUZLWKLQ�

� &KDSWHU �� RQ SDJH ���

���
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������� 6XERUGLQDWH HTXDWLRQ QXPEHULQJ

7R QXPEHU VXERUGLQDWH HTXDWLRQV LQ D QXPEHUHG HTXDWLRQ HQYLURQPHQW� SODFH WKH SDUW RI
GRFXPHQW FRQWDLQLQJ WKHP LQ D VXEHTXDWLRQV HQYLURQPHQW�

?EHJLQ^VXEHTXDWLRQV`
0D[ZHOO
V HTXDWLRQV�
?EHJLQ^DOLJQ`

%
	 �?QDEOD ?WLPHV (�??
(
	 ?QDEOD ?WLPHV % � �?SL M�

?HQG^DOLJQ`
?HQG^VXEHTXDWLRQV`

0D[ZHOO′V HTXDWLRQV�
B′ =−∇×E, (1.1a)
E′ =∇×B−4πj, (1.1b)

5HIHUHQFLQJ VXERUGLQDWH HTXDWLRQV FDQ EH GRQH XVLQJ HLWKHU RI WZR PHWKRGV� DGGLQJ D
ODEHO DIWHU WKH ?EHJLQ^VXEHTXDWLRQV` FRPPDQG� ZKLFK ZLOO UHIHUHQFH WKH PDLQ HTXDWLRQ
���� DERYH�� RU DGGLQJ D ODEHO DW WKH HQG RI HDFK OLQH� EHIRUH WKH ?? FRPPDQG� ZKLFK ZLOO
UHIHUHQFH WKH VXE�HTXDWLRQ ����D RU ���E DERYH�� ,W LV SRVVLEOH WR DGG ERWK ODEHOV LQ FDVH
ERWK W\SHV RI UHIHUHQFHV DUH QHHGHG�

����� 9HUWLFDOO\ DOLJQLQJ GLVSOD\HG PDWKHPDWLFV

$Q RIWHQ HQFRXQWHUHG SUREOHP ZLWK GLVSOD\HG HQYLURQPHQWV �GLVSOD\PDWK DQG HTXDWLRQ� LV
WKH ODFN RI DQ\ DELOLW\ WR VSDQ PXOWLSOH OLQHV� :KLOH LW LV SRVVLEOH WR GHࢺQH OLQHV LQGLYLGXDOO\�
WKHVH ZLOO QRW EH DOLJQHG�

������� $ERYH DQG EHORZ

7KH ?RYHUVHW DQG ?XQGHUVHW FRPPDQGV� W\SHVHW V\PEROV DERYH DQG EHORZ H[SUHVVLRQV�
:LWKRXW $PV7H[ WKH VDPH UHVXOW RI ?RYHUVHW FDQ EH REWDLQHG ZLWK ?VWDFNUHO� 7KLV FDQ
EH SDUWLFXODUO\ XVHIXO IRU FUHDWLQJ QHZ ELQDU\ UHODWLRQV�

?>
$ ?RYHUVHW^�`^ ` %� $ ?VWDFNUHO^�`^ ` %
?@

A
!= B; A

!= B

� UHTXLUHV WKH DPVPDWK SDFNDJH

���
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RU WR VKRZ XVDJH RI /َ+¶SLWDOَV UXOH��

?>
?OLPB^[?WR �`^?IUDF^HA[��`^�[`���� ��!`
?RYHUVHW^?OHIW>?IUDF^�`^�`?ULJKW@`^?XQGHUVHW^?PDWKUP^+`���� ��!`^ `���� ��!`
?OLPB^[?WR �`^?IUDF^HA[`^�`���� ��!` ^?IUDF^�`^�`���� ��!`
?@

limx→0
ex−1

2x

[ 0
0 ]=
H

limx→0
ex

2 = 1
2

,W LV FRQYHQLHQW WR GHࢺQH D QHZ RSHUDWRU WKDW ZLOO VHW WKH HTXDO VLJQ ZLWK + DQG WKH SURYLGHG
IUDFWLRQ�

?QHZFRPPDQG^?+HT`>�@^?RYHUVHW^?OHIW>��?ULJKW@`^?XQGHUVHW^?PDWKUP^+``^ ```

ZKLFK UHGXFHV WKH DERYH H[DPSOH WR�

?>
?OLPB^[?WR �`^?IUDF^HA[��`^�[``
?+HT^?IUDF^�`^�``
?OLPB^[?WR �`^?IUDF^HA[`^�`` ^?IUDF^�`^�``
?@

,I WKH SXUSRVH LV WR PDNH FRPPHQWV RQ SDUWLFXODU SDUWV RI DQ HTXDWLRQ� WKH ?RYHUEUDFH DQG
?XQGHUEUDFH FRPPDQGV PD\ EH PRUH XVHIXO� +RZHYHU� WKH\ KDYH D GLࢹHUHQW V\QWD[ �DQG
FDQ EH DOLJQHG ZLWK WKH ?YSKDQWRP FRPPDQG��

?>
]  ?RYHUEUDFH^

?XQGHUEUDFH^[`B?WH[W^UHDO` � L
?XQGHUEUDFH^\`B?WH[W^LPDJLQDU\`

`A?WH[W^FRPSOH[ QXPEHU`
?@

z =
FRPSOH[ QXPEHU
︷ ︸︸ ︷
x︸︷︷︸
UHDO

+i y︸︷︷︸
LPDJLQDU\

6RPHWLPHV WKH FRPPHQWV DUH ORQJHU WKDQ WKH IRUPXOD EHLQJ FRPPHQWHG RQ� ZKLFK FDQ FDXVH
VSDFLQJ SUREOHPV� 7KHVH FDQ EH UHPRYHG XVLQJ WKH ?PDWKFODS FRPPDQG��

� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�/���+�&��%�SLWDO���VBUXOH
� UHTXLUHV WKH PDWKWRROV SDFNDJH

���
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?>
\  D � I�?XQGHUEUDFH^E [`B^

?JH � ?WH[W^ E\ DVVXPSWLRQ`���� ��!`�
 D � I�?XQGHUEUDFH^E [`B^

?PDWKFODS^?JH � ?WH[W^ E\ DVVXPSWLRQ`���� ��!`���� ��!`�
?@

)LJXUH ��

$OWHUQDWLYHO\� WR XVH EUDFNHWV LQVWHDG RI EUDFHV XVH ?XQGHUEUDFNHW DQG ?RYHUEUDFNHW
FRPPDQGV��

?>
]  ?RYHUEUDFNHW>�SW@^

?XQGHUEUDFNHW^[`B^?WH[W^UHDO`������!` �
?XQGHUEUDFNHW>���SW@>�SW@^L\`B^?WH[W^LPDJLQDU\`������!`
`A^?WH[W^FRPSOH[ QXPEHU`������!`

?@

)LJXUH ��

7KH RSWLRQDO DUJXPHQWV VHW WKH UXOH WKLFNQHVV DQG EUDFNHW KHLJKW UHVSHFWLYHO\�

?XQGHUEUDFNHW>UXOH WKLFNQHVV@>EUDFNHW KHLJKW@^DUJXPHQW`B^WH[W EHORZ`

7KH ?[OHIWDUURZ DQG ?[ULJKWDUURZ FRPPDQGV� SURGXFH DUURZV ZKLFK H[WHQG WR WKH
OHQJWK RI WKH WH[W� <HW DJDLQ� WKH V\QWD[ LV GLࢹHUHQW� WKH RSWLRQDO DUJXPHQW �XVLQJ >
DQG @ � VSHFLࢺHV WKH VXEVFULSW� DQG WKH PDQGDWRU\ DUJXPHQW �XVLQJ ^ DQG ` � VSHFLࢺHV WKH
VXSHUVFULSW �ZKLFK FDQ EH OHIW HPSW\ E\ LQVHUWLQJ D EODQN VSDFH��

� UHTXLUHV WKH PDWKWRROV SDFNDJH
� UHTXLUHV WKH DPVPDWK SDFNDJH

���
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?>
$ ?[OHIWDUURZ^?WH[W^WKLV ZD\`���� ��!` %
?[ULJKWDUURZ>?WH[W^RU WKDW ZD\`@^ ` &

?@

A
WKLV ZD\←−−−−−B −−−−−−→

RU WKDW ZD\
C

)RU PRUH H[WHQVLEOH DUURZV� \RX PXVW XVH PDWKWRROV SDFNDJH�

?>
D ?[OHIWULJKWDUURZ>XQGHU@^RYHU` E??
�
$ ?[/HIWDUURZ>XQGHU@^RYHU` %??
�
% ?[5LJKWDUURZ>XQGHU@^RYHU` &??
�
& ?[/HIWULJKWDUURZ>XQGHU@^RYHU` '??
�
' ?[KRRNOHIWDUURZ>XQGHU@^RYHU` (??
�
( ?[KRRNULJKWDUURZ>XQGHU@^RYHU` )??
�
) ?[PDSVWR>XQGHU@^RYHU` *??
?@

)LJXUH ��

���
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DQG IRU KDUSRRQV�

?>
+ ?[ULJKWKDUSRRQGRZQ>XQGHU@^RYHU` ,??
�
, ?[ULJKWKDUSRRQXS>XQGHU@^RYHU` -??
�
- ?[OHIWKDUSRRQGRZQ>XQGHU@^RYHU` .??
�
. ?[OHIWKDUSRRQXS>XQGHU@^RYHU` /??
�
/ ?[ULJKWOHIWKDUSRRQV>XQGHU@^RYHU` 0??
�
0 ?[OHIWULJKWKDUSRRQV>XQGHU@^RYHU` 1
?@

)LJXUH ��

������� DOLJQ DQG DOLJQ

7KH DOLJQ DQG DOLJQ HQYLURQPHQWV� DYDLODEOH WKURXJK WKH DPVPDWK SDFNDJH� DUH XVHG IRU
DUUDQJLQJ HTXDWLRQV RI PXOWLSOH OLQHV� $V ZLWK PDWULFHV DQG WDEOHV� ?? VSHFLࢺHV D OLQH EUHDN�
DQG 	 LV XVHG WR LQGLFDWH WKH SRLQW DW ZKLFK WKH OLQHV VKRXOG EH DOLJQHG�

7KH DOLJQ HQYLURQPHQW LV XVHG OLNH WKH GLVSOD\PDWK RU HTXDWLRQ HQYLURQPHQW�

?EHJLQ^DOLJQ`
I�[� 	 �[�D��[�E� ??
	 [A� � �D�E�[ � DE
?HQG^DOLJQ`

���
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f(x) = (x+a)(x+ b)
= x2 +(a+ b)x+ab

1RWH WKDW WKH DOLJQ HQYLURQPHQW PXVW QRW EH QHVWHG LQVLGH DQ HTXDWLRQ �RU VLPLODU�
HQYLURQPHQW� ,QVWHDG� DOLJQ LV D UHSODFHPHQW IRU VXFK HQYLURQPHQWV� WKH FRQWHQWV LQVLGH
DQ DOLJQ DUH DXWRPDWLFDOO\ SODFHG LQ PDWK PRGH�

DOLJQ VXSSUHVVHV QXPEHULQJ� 7R IRUFH QXPEHULQJ RQ D VSHFLࢺF OLQH� XVH WKH ?WDJ^���`
FRPPDQG EHIRUH WKH OLQHEUHDN�

DOLJQ LV VLPLODU� EXW DXWRPDWLFDOO\ QXPEHUV HDFK OLQH OLNH WKH HTXDWLRQ HQYLURQPHQW� ,Q�
GLYLGXDO OLQHV PD\ EH UHIHUUHG WR E\ SODFLQJ D ?ODEHO^���` EHIRUH WKH OLQHEUHDN� 7KH
?QRQXPEHU RU ?QRWDJ FRPPDQG FDQ EH XVHG WR VXSSUHVV WKH QXPEHU IRU D JLYHQ OLQH�

?EHJLQ^DOLJQ`
I�[� 	 [A� � �[A� � �[A� ?QRQXPEHU ??
	?TTXDG ^` � ��[ � ��
?HQG^DOLJQ`

f(x) = x4 +7x3 +2x2

+10x+12 (3)

1RWLFH WKDW ZHَYH DGGHG VRPH LQGHQWLQJ RQ WKH VHFRQG OLQH� $OVR� ZH QHHG WR LQVHUW WKH
GRXEOH EUDFHV �^` � EHIRUH WKH � VLJQ� RWKHUZLVH ODWH[ ZRQَW FUHDWH WKH FRUUHFW VSDFLQJ DIWHU
WKH � VLJQ� 7KH UHDVRQ IRU WKLV LV WKDW ZLWKRXW WKH EUDFHV� ODWH[ LQWHUSUHWV WKH � VLJQ DV D
XQDU\ RSHUDWRU� LQVWHDG RI WKH ELQDU\ RSHUDWRU WKDW LW UHDOO\ LV�

0RUH FRPSOLFDWHG DOLJQPHQWV DUH SRVVLEOH� ZLWK DGGLWLRQDO 	َV RQ D VLQJOH OLQH VSHFLI\LQJ
PXOWLSOH ْHTXDWLRQ FROXPQVْ� HDFK RI ZKLFK LV DOLJQHG� 7KH IROORZLQJ H[DPSOH LOOXVWUDWHV WKH
DOLJQPHQW UXOH RI DOLJQ�

?EHJLQ^DOLJQ`
I�[� 	 D [A��E [ �F 	 J�[� 	 G [A� ??
I
�[� 	 � D [ �E 	 J
�[� 	 � G [A�
?HQG^DOLJQ`

f(x) = ax2 + bx+ c g(x) = dx3

f ′(x) = 2ax+ b g′(x) = 3dx2

������� %UDFHV VSDQQLQJ PXOWLSOH OLQHV

,I \RX ZDQW D EUDFH WR FRQWLQXH DFURVV D QHZ OLQH� GR WKH IROORZLQJ�

���
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?EHJLQ^DOLJQ`
I�[� 	 ?SL ?OHIW?^ [A� � �[A� � �[A� ?ULJKW�?QRQXPEHU??
	?TTXDG ?OHIW� ^` � ��[ � �� ?ULJKW?`
?HQG^DOLJQ`

f(x) = π
{

x4 +7x3 +2x2

+10x+12} (4)

,Q WKLV FRQVWUXFWLRQ� WKH VL]HV RI WKH OHIW DQG ULJKW EUDFHV DUH QRW DXWRPDWLFDOO\ HTXDO� LQ VSLWH
RI WKH XVH RI ?OHIW?^ DQG ?ULJKW?`� 7KLV LV EHFDXVH HDFK OLQH LV W\SHVHW DV D FRPSOHWHO\
VHSDUDWH HTXDWLRQ ًQRWLFH WKH XVH RI ?ULJKW� DQG ?OHIW� VR WKHUH DUH QR XQSDLUHG ?OHIW
DQG ?ULJKW FRPPDQGV ZLWKLQ D OLQH �WKHVH DUHQَW QHHGHG LI WKH IRUPXOD LV RQ RQH OLQH��
<RX FDQ FRQWURO WKH VL]H RI WKH EUDFHV PDQXDOO\ ZLWK WKH ?ELJ� ?%LJ� ?ELJJ� DQG ?%LJJ
FRPPDQGV�

$OWHUQDWLYHO\� WKH KHLJKW RI WKH WDOOHU HTXDWLRQ FDQ EH UHSOLFDWHG LQ WKH RWKHU XVLQJ WKH
?YSKDQWRP FRPPDQG�

?EHJLQ^DOLJQ`
$ 	 ?OHIW�?LQWBW ;;; ?ULJKW�?QRQXPEHU??

	?TTXDG ?OHIW�?YSKDQWRP^?LQWBW` <<< ?GRWV ?ULJKW�
?HQG^DOLJQ`

A =
(∫

t
XXX

Y Y Y . . .
)

(5)

8VLQJ DOLJQHG EUDFHV IRU SLHFHZLVH IXQFWLRQV

<RX FDQ DOVR XVH ?OHIW?^ DQG ?ULJKW� WR W\SHVHW SLHFHZLVH IXQFWLRQV��

?>I�[�  ?OHIW?^
?EHJLQ^DUUD\`^OU`
[A� 	 � [ � �??
[A� 	 � [ ?JH �

?HQG^DUUD\`
?ULJKW�
?@

f(x) =
{

x2 : x < 0
x3 : x≥ 0

� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�SLHFHZLVH���IXQFWLRQV

���
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������� 7KH FDVHV HQYLURQPHQW

7KH FDVHV HQYLURQPHQW� DOORZV WKH ZULWLQJ RI SLHFHZLVH IXQFWLRQV�

?>
X�[�  
?EHJLQ^FDVHV`
?H[S^[` 	 ?WH[W^LI ` [ ?JHT � ??
� 	 ?WH[W^LI ` [ � �

?HQG^FDVHV`
?@

u(x) =
{

expx LI x≥ 0
1 LI x < 0

/D7H; ZLOO WKHQ WDNH FDUH RI GHࢺQLQJ DQG RU DOLJQLQJ WKH FROXPQV�

:LWKLQ FDVHV� WH[W VW\OH PDWK LV XVHG ZLWK UHVXOWV VXFK DV�

a =
{∫

xdx

b2

'LVSOD\ VW\OH PD\ EH XVHG LQVWHDG� E\ XVLQJ WKH GFDVHV HQYLURQPHQW�� IURP PDWKWRROV�

?>
D  

?EHJLQ^GFDVHV`
?LQW [?� ?PDWKUP^G` [??
EA�

?HQG^GFDVHV`
?@

a =

⎧
⎨

⎩

∫
xdx

b2

2IWHQ WKH VHFRQG FROXPQ FRQVLVWV PRVWO\ RI QRUPDO WH[W� WR VHW LW LQ WKH QRUPDO URPDQ IRQW
RI WKH GRFXPHQW WKH GFDVHV HQYLURQPHQW PD\ EH XVHG���

?>
I�[�  ?EHJLQ^GFDVHV`

[ 	 ZKHQ �[� LV HYHQ??
�[ 	 ZKHQ �[� LV RGG
?HQG^GFDVHV`

?@

� UHTXLUHV WKH DPVPDWK SDFNDJH
�� UHTXLUHV WKH PDWKWRROV SDFNDJH
�� UHTXLUHV WKH PDWKWRROV SDFNDJH

���



9HUWLFDOO\ DOLJQLQJ GLVSOD\HG PDWKHPDWLFV

f(x) =
{

x ZKHQ x LV HYHQ
−x ZKHQ x LV RGG

������� 2WKHU HQYLURQPHQWV

$OWKRXJK DOLJQ DQG DOLJQ DUH WKH PRVW XVHIXO� WKHUH DUH VHYHUDO RWKHU HQYLURQPHQWV ZKLFK
PD\ DOVR EH RI LQWHUHVW�

(QYLURQPHQW QDPH 'HVFULSWLRQ 1RWHV
HTQDUUD\ DQG HTQDUUD\ 6LPLODU WR DOLJQ DQG DOLJQ 1RW UHFRPPHQGHG EHFDXVH VSDFLQJ LV

LQFRQVLVWHQW
PXOWOLQH DQG PXOWOLQH�� )LUVW OLQH OHIW DOLJQHG� ODVW OLQH ULJKW

DOLJQHG
(TXDWLRQ QXPEHU DOLJQHG YHUWLFDOO\
ZLWK UVWࢺ OLQH DQG QRW FHQWHUHG DV
ZLWK RWKHU HQYLURQPHQWV

JDWKHU DQG JDWKHU�� &RQVHFXWLYH HTXDWLRQV ZLWKRXW DOLJQ�
PHQW

IODOLJQ DQG IODOLJQ�� 6LPLODU WR DOLJQ� EXW OHIW DOLJQV UVWࢺ
HTXDWLRQ FROXPQ� DQG ULJKW DOLJQV ODVW
FROXPQ

DOLJQDW DQG DOLJQDW�� 7DNHV DQ DUJXPHQW VSHFLI\LQJ QXP�
EHU RI FROXPQV� $OORZV WR FRQWURO
H[SOLFLWO\ WKH KRUL]RQWDO VSDFH EH�
WZHHQ HTXDWLRQV

7KLV HQYLURQPHQW WDNHV RQH
DUJXPHQW� WKH QXPEHU RI
ّHTXDWLRQ FROXPQVْ� FRXQW WKH
PD[LPXP QXPEHU RI 	V LQ
DQ\ URZ� DGG � DQG GLYLGH E\ ��
>IWS���IWS�DPV�RUJ�DPV�GRF�DPVPDWK�DPVOGRF�SGI@

7KHUH DUH DOVR IHZ HQYLURQPHQWV WKDW GRQَW IRUP D PDWK HQYLURQPHQW E\ WKHPVHOYHV DQG
FDQ EH XVHG DV EXLOGLQJ EORFNV IRU PRUH HODERUDWH VWUXFWXUHV�

0DWK HQYLURQPHQW QDPH 'HVFULSWLRQ
JDWKHUHG�� $OORZV WR JDWKHU IHZ HTXDWLRQV WR EH VHW XQ�

GHU HDFK RWKHU DQG DVVLJQHG D VLQJOH HTXDWLRQ
QXPEHU

VSOLW�� 6LPLODU WR DOLJQ� EXW XVHG LQVLGH DQRWKHU GLV�
SOD\HG PDWKHPDWLFV HQYLURQPHQW

DOLJQHG�� 6LPLODU WR DOLJQ� WR EH XVHG LQVLGH DQRWKHU
PDWKHPDWLFV HQYLURQPHQW�

DOLJQHGDW�� 6LPLODU WR DOLJQDW� DQG MXVW DV LW� WDNHV DQ DG�
GLWLRQDO DUJXPHQW VSHFLI\LQJ QXPEHU RI FROXPQV
RI HTXDWLRQV WR VHW�

)RU H[DPSOH�

�� UHTXLUHV WKH DPVPDWK SDFNDJH
�� UHTXLUHV WKH DPVPDWK SDFNDJH
�� UHTXLUHV WKH DPVPDWK SDFNDJH
�� UHTXLUHV WKH DPVPDWK SDFNDJH
�� UHTXLUHV WKH DPVPDWK SDFNDJH
�� UHTXLUHV WKH DPVPDWK SDFNDJH
�� UHTXLUHV WKH DPVPDWK SDFNDJH
�� UHTXLUHV WKH DPVPDWK SDFNDJH

���



$GYDQFHG 0DWKHPDWLFV

?EHJLQ^HTXDWLRQ`
?OHIW�?EHJLQ^DOLJQHG`

%
	 �?SDUWLDO ?WLPHV (�??
(
	 ?SDUWLDO ?WLPHV % � �?SL M�
?HQG^DOLJQHG`

?ULJKW?`
?TTXDG ?WH[W^0D[ZHOO
V HTXDWLRQV`
?HQG^HTXDWLRQ`

B′ =−∂×E,

E′ = ∂×B−4πj,

}

0D[ZHOO′V HTXDWLRQV (1.1)

?EHJLQ^DOLJQDW`^�`
?VLJPDB� 	 [ � \ 	?TXDG ?VLJPDB� 	 ?IUDF^[`^\` ??
?VLJPDB�
 	 ?IUDF^?SDUWLDO [ � \`^?SDUWLDO [` 	 ?VLJPDB�


	 ?IUDF^?SDUWLDO ?IUDF^[`^\`������!`^?SDUWLDO [`
?HQG^DOLJQDW`

σ1 = x+y σ2 = x

y
(1)

σ′1 = ∂x+y

∂x
σ′2 =

∂ x
y

∂x
(2)

?EHJLQ^JDWKHU`
DB� ?IUDF^�`^?SL`?LQW?OLPLWVB^�?SL`A^?SL`I�[�?�?PDWKUP^G`[??>�SW@
?EHJLQ^VSOLW`
DBQ ?IUDF^�`^?SL`?LQW?OLPLWVB^�?SL`A^?SL`I�[�?FRV Q[?�?PDWKUP^G`[ ??
 ?IUDF^�`^?SL`?LQW?OLPLWVB^�?SL`A^?SL`[A�?FRV Q[?�?PDWKUP^G`[
?HQG^VSOLW`??>�SW@
?EHJLQ^VSOLW`
EBQ ?IUDF^�`^?SL`?LQW?OLPLWVB^�?SL`A^?SL`I�[�?VLQ Q[?�?PDWKUP^G`[ ??
 ?IUDF^�`^?SL`?LQW?OLPLWVB^�?SL`A^?SL`[A�?VLQ Q[?�?PDWKUP^G`[
?HQG^VSOLW`??>�SW@
?HQG^JDWKHU`

���



,QGHQWHG (TXDWLRQV

)LJXUH ��

����� ,QGHQWHG (TXDWLRQV

,Q RUGHU WR LQGHQW DQ HTXDWLRQ� \RX FDQ VHW IOHTQ LQ WKH GRFXPHQW FODVV DQG WKHQ VSHFLI\
D FHUWDLQ YDOXH IRU WKH ?PDWKLQGHQW YDULDEOH�

?GRFXPHQWFODVV>D�SDSHU�IOHTQ@^UHSRUW`
?XVHSDFNDJH^DPVPDWK`
?VHWOHQJWK^?PDWKLQGHQW`^�FP`
?EHJLQ^GRFXPHQW`
?QRLQGHQW (XOHU
V IRUPXOD LV JLYHQ EHORZ�
?EHJLQ^HTXDWLRQ`
HA^L[`  ?FRV^[` � L ?VLQ^[`�
?HQG^HTXDWLRQ`
?QRLQGHQW 7KLV LV D YHU\ LPSRUWDQW IRUPXOD�
?HQG^GRFXPHQW`

���



$GYDQFHG 0DWKHPDWLFV

)LJXUH ��

����� 3DJH EUHDNV LQ PDWK HQYLURQPHQWV

7R VXJJHVW /D7H; LQVHUW D SDJH EUHDN LQVLGH DQ DPVPDWK HQYLURQPHQW \RX PD\ XVH WKH
?GLVSOD\EUHDN FRPPDQG EHIRUH WKH OLQH EUHDN� -XVW OLNH ZLWK ?SDJHEUHDN� ?GLVSOD\EUHDN
FDQ WDNH DQ RSWLRQDO DUJXPHQW EHWZHHQ � DQG � GHQRWLQJ WKH OHYHO RI GHVLUDELOLW\ RI D SDJH
EUHDN� :KLOH � PHDQV ْLW LV SHUPLVVLEOH WR EUHDN KHUHْ� � IRUFHV D EUHDN� 1R DUJXPHQW
PHDQV WKH VDPH DV ��

$OWHUQDWLYHO\� \RX PD\ HQDEOH DXWRPDWLF SDJH EUHDNV LQ PDWK HQYLURQPHQWV ZLWK ?DO�
ORZGLVSOD\EUHDNV� ,W WRR FDQ KDYH DQ RSWLRQDO DUJXPHQW GHQRWLQJ WKH SULRULW\ RI SDJH
EUHDNV LQ HTXDWLRQV� 6LPLODUO\� � PHDQV ْDOORZ SDJH EUHDNV EXW DYRLG WKHPْ DQG � PHDQV
ْEUHDN ZKHQHYHU \RX ZDQWْ� <RX FDQ SURKLELW D SDJH EUHDN DIWHU D JLYHQ OLQH XVLQJ ??�

/D7H; ZLOO LQVHUW D SDJH EUHDN LQWR D ORQJ HTXDWLRQ LI LW KDV DGGLWLRQDO WH[W DGGHG XVLQJ
?LQWHUWH[W^` ZLWKRXW DQ\ DGGLWLRQDO FRPPDQGV�

6SHFLࢺF XVDJH PD\ ORRN OLNH WKLV�

?EHJLQ^DOLJQ`
	?YGRWV??
	 ���� ?LQWB�A�
?OHIW�

�?IUDF^�`^�`?OHIW�HA^��WB�`�HA^�WB���`?ULJKW�
?ULJKW�?�GWB�?GLVSOD\EUHDN>�@??
	 ���?IUDF^�`^�`?LQWB�A� ?OHIW� HA^��WB�`�HA^�WB���` ?ULJKW�?�GWB�??
	?YGRWV �
?HQG^DOLJQ`

���



%R[HG (TXDWLRQV

)LJXUH ���

����� %R[HG (TXDWLRQV

)RU D VLQJOH HTXDWLRQ RU DOLJQPHQW EXLOGLQJ EORFN� ZLWK WKH WDJ RXWVLGH WKH ER[� XVH
?ER[HG^`�

?EHJLQ^HTXDWLRQ`
?ER[HG^[A��\A�  ]A�`
?HQG^HTXDWLRQ`

)LJXUH ���

,I \RX ZDQW WKH HQWLUH OLQH RU VHYHUDO HTXDWLRQV WR EH ER[HG� XVH D PLQLSDJH LQVLGH DQ
?IER[^`�

���



$GYDQFHG 0DWKHPDWLFV

?IER[^
?DGGWROHQJWK^?OLQHZLGWK`^��?IER[VHS`�
?DGGWROHQJWK^?OLQHZLGWK`^��?IER[UXOH`�
?EHJLQ^PLQLSDJH`^?OLQHZLGWK`
?EHJLQ^HTXDWLRQ`
[A��\A� ]A�

?HQG^HTXDWLRQ`
?HQG^PLQLSDJH`
`

)LJXUH ���

7KHUH LV DOVR WKH PDWKWRROV ?$ER[HG^` ZKLFK LV DEOH WR ER[ DFURVV DOLJQPHQW PDUNV�

?EHJLQ^DOLJQ`
?$ER[HG^ I�[� 	  ?LQW K�[�?� G[` ??

	  J�[�
?HQG^DOLJQ`

)LJXUH ���

����� &XVWRP RSHUDWRUV

$OWKRXJK PDQ\ FRPPRQ RSHUDWRUV�� DUH DYDLODEOH LQ /D7H;� VRPHWLPHV \RX ZLOO QHHG WR
ZULWH \RXU RZQ� H�J� WR W\SHVHW WKH DUJPD[�� RSHUDWRU� 7KH ?RSHUDWRUQDPH DQG ?RSHUD�
WRUQDPH FRPPDQGV�� GLVSOD\ FXVWRP RSHUDWRUV� WKH  YHUVLRQ VHWV WKH XQGHUVFRUHG RSWLRQ
XQGHUQHDWK OLNH WKH ?OLP RSHUDWRU�

�� &KDSWHU ���� RQ SDJH ���
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�$UJ���PD[
�� UHTXLUHV WKH DPVPDWK SDFNDJH

���
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$GYDQFHG IRUPDWWLQJ

?>
?RSHUDWRUQDPH^DUJ?�PD[`BD I�D�
 ?RSHUDWRUQDPH^DUJ?�PD[`BE I�E�
?@

argmaxa f(a) = argmaxb f(b)

+RZHYHU� LI WKH RSHUDWRU LV IUHTXHQWO\ XVHG� LW LV SUHIHUDEOH WR GHࢺQH D QHZ RSHUDWRU WKDW
FDQ EH XVHG WKURXJKRXW WKH HQWLUH GRFXPHQW� 7KH ?'HFODUH0DWK2SHUDWRU DQG ?'HFODUH�
0DWK2SHUDWRU FRPPDQGV�� DUH VSHFLࢺHG LQ WKH KHDGHU RI WKH GRFXPHQW�

?'HFODUH0DWK2SHUDWRU^?DUJPD[`^DUJ?�PD[`

7KLV GHࢺQHV D QHZ FRPPDQG ZKLFK PD\ EH UHIHUUHG WR LQ WKH ERG\�

?>
?DUJPD[BF I�F�
?@

argmax
c

f(c)

����� $GYDQFHG IRUPDWWLQJ

������� /LPLWV

7KHUH DUH GHIDXOWV IRU SODFHPHQW RI VXEVFULSWV DQG VXSHUVFULSWV H�J� OLPLWV IRU WKH OLP
RSHUDWRU DUH XVXDOO\ SODFHG EHORZ WKH V\PERO�

?EHJLQ^HTXDWLRQ`
?OLPB^D?WR ?LQIW\` ?WIUDF^�`^D`

?HQG^HTXDWLRQ`

lima→∞
1
a

7R RYHUULGH WKLV EHKDYLRU� XVH WKH ?QROLPLWV RSHUDWRU�

�� UHTXLUHV WKH DPVPDWK SDFNDJH

���



$GYDQFHG 0DWKHPDWLFV

?EHJLQ^HTXDWLRQ`
?OLP?QROLPLWVB^D?WR ?LQIW\` ?WIUDF^�`^D`

?HQG^HTXDWLRQ`

lima→∞
1
a

$ OLP LQ UXQQLQJ WH[W �LQVLGH ������ ZLOO KDYH LWV OLPLWV SODFHG RQ WKH VLGH� VR WKDW DGGLWLRQDO
OHDGLQJ ZRQَW EH UHTXLUHG� 7R RYHUULGH WKLV EHKDYLRU� XVH WKH ?OLPLWV FRPPDQG�

6LPLODUO\ RQH FDQ SXW VXEVFULSWV XQGHU D V\PERO WKDW XVXDOO\ KDYH WKHP RQ WKH VLGH�

?EHJLQ^HTXDWLRQ`
?LQWBDAE [A� ?PDWKUP^G` [

?HQG^HTXDWLRQ`

∫ b
a x2dx

/LPLWV EHORZ DQG XQGHU�

?EHJLQ^HTXDWLRQ`
?LQW?OLPLWVBDAE [A� ?PDWKUP^G` [

?HQG^HTXDWLRQ`

b∫
a

x2dx

7R FKDQJH WKH GHIDXOW SODFHPHQW RI VXPPDWLRQ�W\SH V\PEROV WR WKH VLGH IRU HYHU\ FDVH� DGG
WKH QRVXPOLPLWV RSWLRQ WR WKH DPVPDWK SDFNDJH� 7R FKDQJH WKH SODFHPHQW IRU LQWHJUDO
V\PEROV� DGG LQWOLPLWV WR WKH RSWLRQV� QRQDPHOLPLWV FDQ EH XVHG WR FKDQJH WKH GHIDXOW
IRU QDPHG RSHUDWRUV OLNH GHW � PLQ � OLP � HWF�

7R SURGXFH RQH�VLGHG OLPLWV� XVH ?XQGHUVHW DV IROORZV�

?EHJLQ^HTXDWLRQ`
?OLPB^D ?XQGHUVHW^!`^?WR` �` ?IUDF^�`^D`

?HQG^HTXDWLRQ`

lima→
>

0
1
a

���



$GYDQFHG IRUPDWWLQJ

������� 6XEVFULSWV DQG VXSHUVFULSWV

:KLOH \RX FDQ SODFH V\PEROV LQ VXEVFULSW RU VXSHUVFULSW �LQ VXPPDWLRQ VW\OH V\PEROV� ZLWK
?QROLPLWV�

?EHJLQ^HTXDWLRQ`
?VXP?QROLPLWV
 &BQ

?HQG^HTXDWLRQ`

∑′Cn

,WَV LPSRVVLEOH WR PL[ WKHP ZLWK W\SLFDO XVDJH RI VXFK V\PEROV�

?EHJLQ^HTXDWLRQ`
?VXPB^Q �`?QROLPLWV
 &BQ

?HQG^HTXDWLRQ`

∑′
n=1 Cn

7R DGG ERWK SULPH DQG D OLPLW WR D V\PERO� RQH PLJKW XVH ?VLGHVHW FRPPDQG�

?EHJLQ^HTXDWLRQ`
?VLGHVHW^`^
`?VXPB^Q �`&BQ

?HQG^HTXDWLRQ`

∑′
n=1 Cn

,W LV YHU\ �H[LEOHࢻ IRU H[DPSOH� WR SXW OHWWHUV LQ HDFK FRUQHU RI WKH V\PERO XVH WKLV FRPPDQG�

?EHJLQ^HTXDWLRQ`
?VLGHVHW^BDAE`^BFAG`?VXP

?HQG^HTXDWLRQ`

b

a

∑d

c

,I \RX ZLVK WR SODFH WKHP RQ WKH FRUQHUV RI DQ DUELWUDU\ V\PERO� \RX VKRXOG XVH ?IRXU,G[
IURP WKH IRXULG[ SDFNDJH�

+RZHYHU� D VLPSOH JURXSLQJ FDQ VROYH WKH SUREOHP�

���



$GYDQFHG 0DWKHPDWLFV

?EHJLQ^HTXDWLRQ`
^?VXP?OLPLWVB^Q �` `
&BQ

?HQG^HTXDWLRQ`

∑
n=1
′Cn

VLQFH D PDWK RSHUDWRU FDQ EH XVHG ZLWK OLPLWV RU QR OLPLWV� ,I \RX ZDQW WR FKDQJH LWV VWDWH�
VLPSO\ JURXS LW� <RX FDQ PDNH LW DQRWKHU PDWK RSHUDWRU LI \RX ZDQW� DQG WKHQ \RX FDQ
KDYH OLPLWV DQG WKHQ OLPLWV DJDLQ�

������� 0XOWLOLQH VXEVFULSWV

7R SURGXFH PXOWLOLQH VXEVFULSW XVH ?VXEVWDFN FRPPDQG�

?EHJLQ^HTXDWLRQ`
?SURGB^?VXEVWDFN^

�?OH L ?OH Q??
�?OH M ?OH P`������!`

0B^L�M`
?HQG^HTXDWLRQ`

∏
1≤i≤n

1≤j≤m
Mi,j

����� 7H[W LQ DOLJQHG PDWK GLVSOD\

7R DGG VPDOO LQWHUMHFWLRQV LQ PDWK HQYLURQPHQWV XVH ?LQWHUWH[W FRPPDQG�

?EHJLQ^PLQLSDJH`^�LQ`
?EHJLQ^DOLJQ`
?LQWHUWH[W^,I`

$ 	 ?VLJPDB��?VLJPDB�??
% 	 ?UKRB��?UKRB�??

?LQWHUWH[W^WKHQ`
&�[� 	 HA^$[A��?SL`�%
?HQG^DOLJQ`
?HQG^PLQLSDJH`

���



&KDQJLQJ IRQW VL]H

)LJXUH ���

1RWH WKDW DQ\ XVDJH RI WKLV FRPPDQG GRHV QRW FKDQJH WKH DOLJQPHQW�

$OVR� LQ WKH DERYH H[DPSOH� WKH FRPPDQG ?VKRUWLQWHUWH[W^` IURP WKH PDWKWRROV SDFNDJH
FRXOG KDYH EHHQ XVHG LQVWHDG RI LQWHUWH[W WR UHGXFH WKH DPRXQW RI YHUWLFDO ZKLWHVSDFH DGGHG
EHWZHHQ WKH OLQHV�

����� &KDQJLQJ IRQW VL]H

7KHUH PD\ EH D WLPH ZKHQ \RX ZRXOG SUHIHU WR KDYH VRPH FRQWURO RYHU WKH VL]H� )RU H[DPSOH�
XVLQJ WH[W�PRGH PDWKV� E\ GHIDXOW D VLPSOH IUDFWLRQ ZLOO ORRN OLNH WKLV� a

b � ZKHUHDV \RX PD\
SUHIHU WR KDYH LW GLVSOD\HG ODUJHU� OLNH ZKHQ LQ GLVSOD\ PRGH� EXW VWLOO NHHSLQJ LW LQ�OLQH� OLNH
WKLV� a

b
�

$ VLPSOH DSSURDFK LV WR XWLOL]H WKH SUHGHࢺQHG VL]HV IRU PDWKV HOHPHQWV�

6L]H FRPPDQG 'HVFULSWLRQ
?GLVSOD\VW\OH 6L]H IRU HTXDWLRQV LQ GLVSOD\ PRGH
?WH[WVW\OH 6L]H IRU HTXDWLRQV LQ WH[W PRGH
?VFULSWVW\OH 6L]H IRU UVWࢺ VXE�VXSHUVFULSWV
?VFULSWVFULSWVW\OH 6L]H IRU VXEVHTXHQW VXE�VXSHUVFULSWV

$ FODVVLF H[DPSOH WR VHH WKLV LQ XVH LV W\SHVHWWLQJ FRQWLQXHG IUDFWLRQV �WKRXJK LWَV EHWWHU
WR XVH WKH ?FIUDF FRPPDQG�� GHVFULEHG LQ WKH 0DWKHPDWLFV�� FKDSWHU RYHU WKH PHWKRG
SURYLGHG EHORZ�� 7KH IROORZLQJ FRGH SURYLGHV DQ H[DPSOH�

�� UHTXLUHV WKH DPVPDWK SDFNDJH
�� &KDSWHU ������ RQ SDJH ���

���



$GYDQFHG 0DWKHPDWLFV

?EHJLQ^HTXDWLRQ`
[  DB� � ?IUDF^�`^DB� � ?IUDF^�`^DB� � ?IUDF^�`^DB� � DB�`������!`������!`

?HQG^HTXDWLRQ`

x = a0 + 1
a1+ 1

a2+ 1
a3+a4

$V \RX FDQ VHH� DV WKH IUDFWLRQV FRQWLQXH� WKH\ JHW VPDOOHU �DOWKRXJK WKH\ ZLOO QRW JHW DQ\
VPDOOHU DV LQ WKLV H[DPSOH� WKH\ KDYH UHDFKHG WKH ?VFULSWVW\OH OLPLW�� ,I \RX ZDQWHG WR
NHHS WKH VL]H FRQVLVWHQW� \RX FRXOG GHFODUH HDFK IUDFWLRQ WR XVH WKH GLVSOD\ VW\OH LQVWHDG�
H�J��

?EHJLQ^HTXDWLRQ`
[  DB� � ?IUDF^�`^?GLVSOD\VW\OH DB�

� ?IUDF^�`^?GLVSOD\VW\OH DB�
� ?IUDF^�`^?GLVSOD\VW\OH DB� � DB�`������!`������!`

?HQG^HTXDWLRQ`

x = a0 + 1

a1 + 1

a2 + 1
a3 +a4

$QRWKHU DSSURDFK LV WR XVH WKH ?'HFODUH0DWK6L]HV FRPPDQG WR VHOHFW \RXU SUHIHUUHG VL]HV�
<RX FDQ RQO\ GHࢺQH VL]HV IRU ?GLVSOD\VW\OH� ?WH[WVW\OH� HWF� 2QH SRWHQWLDO GRZQVLGH LV
WKDW WKLV FRPPDQG VHWV WKH JOREDO PDWKV VL]HV� DV LW FDQ RQO\ EH XVHG LQ WKH GRFXPHQW
SUHDPEOH�

+RZHYHU� LWَV IDLUO\ HDV\ WR XVH� ?'HFODUH0DWK6L]HV^GV`^WV`^VV`^VVV`� ZKHUH GV LV WKH
GLVSOD\ VL]H � WV LV WKH WH[W VL]H � HWF� 7KH YDOXHV \RX LQSXW DUH DVVXPHG WR EH SRLQW �SW�
VL]H�
1% WKH FKDQJHV RQO\ WDNH SODFH LI WKH YDOXH LQ WKH UVWࢺ DUJXPHQW PDWFKHV WKH FXUUHQW
GRFXPHQW WH[W VL]H� ,W LV WKHUHIRUH FRPPRQ WR VHH D VHW RI GHFODUDWLRQV LQ WKH SUHDPEOH� LQ
WKH HYHQW RI WKH PDLQ IRQW EHLQJ FKDQJHG� (�J��

?'HFODUH0DWK6L]HV^��`^��`^��`^�` � )RU VL]H �� WH[W
?'HFODUH0DWK6L]HV^��`^��`^��`^�` � )RU VL]H �� WH[W
?'HFODUH0DWK6L]HV^��`^��`^��`^��` � )RU VL]H �� WH[W

������ )RUFLQJ ?GLVSOD\VW\OH IRU DOO PDWK LQ D GRFXPHQW

3XW

?HYHU\PDWK^?GLVSOD\VW\OH`

EHIRUH
?EHJLQ^GRFXPHQW`

���



$GMXVWLQJ YHUWLFDO ZKLWHVSDFH DURXQG GLVSOD\HG PDWK

WR IRUFH DOO PDWK WR
?GLVSOD\VW\OH

�

������ $GMXVWLQJ YHUWLFDO ZKLWHVSDFH DURXQG GLVSOD\HG PDWK

7KHUH DUH IRXU SDUDPHWHUV ZKLFK FRQWURO WKH YHUWLFDO ZKLWHVSDFH DURXQG GLVSOD\HG PDWK�

?DERYHGLVSOD\VNLS ��SW
?EHORZGLVSOD\VNLS ��SW
?DERYHGLVSOD\VKRUWVNLS �SW
?EHORZGLVSOD\VKRUWVNLS �SW

6KRUW VNLSV DUH XVHG LI WKH SUHFHGLQJ OLQH HQGV� KRUL]RQWDOO\� EHIRUH WKH IRUPXOD� 7KHVH
SDUDPHWHUV PXVW EH VHW DIWHU
?EHJLQ^GRFXPHQW`

�

������ 1RWHV

���





��� 7KHRUHPV

:LWK ْWKHRUHP�ْ ZH FDQ PHDQ DQ\ NLQG RI ODEHOOHG HQXQFLDWLRQ WKDW ZH ZDQW WR ORRN VHS�
DUDWHG IURP WKH UHVW RI WKH WH[W DQG ZLWK VHTXHQWLDO QXPEHUV QH[W WR LW� 7KLV DSSURDFK LV
FRPPRQO\ XVHG IRU WKHRUHPV LQ PDWKHPDWLFV� EXW FDQ EH XVHG IRU DQ\WKLQJ� /D7H; SURYLGHV
D FRPPDQG WKDW ZLOO OHW \RX HDVLO\ GHࢺQH DQ\ WKHRUHP�OLNH HQXQFLDWLRQ�

����� %DVLF WKHRUHPV

)LUVW RI DOO� PDNH VXUH \RX KDYH WKH DPVWKP SDFNDJH HQDEOHG�

?XVHSDFNDJH^DPVWKP`

7KH HDVLHVW LV WKH IROORZLQJ�

?QHZWKHRUHP^QDPH`^3ULQWHG RXWSXW`

SXW LW LQ WKH SUHDPEOH� 7KH UVWࢺ DUJXPHQW LV WKH QDPH \RX ZLOO XVH WR UHIHUHQFH LW� WKH
VHFRQG DUJXPHQW LV WKH RXWSXW /D7H; ZLOO SULQW ZKHQHYHU \RX XVH LW� )RU H[DPSOH�

?QHZWKHRUHP^P\GHI`^'HILQLWLRQ`

ZLOO GHࢺQH WKH P\GHI HQYLURQPHQW� LI \RX XVH LW OLNH WKLV�

?EHJLQ^P\GHI`
+HUH LV D QHZ GHILQLWLRQ
?HQG^P\GHI`

,W ZLOO ORRN OLNH WKLV�

'HࡃQLWLRQ � +HUH LV D QHZ GHQLWLRQ
ZLWK OLQH EUHDNV VHSDUDWLQJ LW IURP WKH UHVW RI WKH WH[W�

����� 7KHRUHP FRXQWHUV

2IWHQ WKH FRXQWHUV DUH GHWHUPLQHG E\ VHFWLRQ� IRU H[DPSOH ْ7KHRUHP ���ْ UHIHUV WR WKH �UG
WKHRUHP LQ WKH �QG VHFWLRQ RI D GRFXPHQW� ,Q WKLV FDVH� VSHFLI\ WKH WKHRUHP DV IROORZV�

?QHZWKHRUHP^QDPH`^3ULQWHG RXWSXW`>QXPEHUE\@

� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�7KHRUHP

���
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7KHRUHPV

ZKHUH QXPEHUE\ LV WKH QDPH RI WKH VHFWLRQ OHYHO� �VHFWLRQ�VXEVHFWLRQ�HWF�� DW ZKLFK WKH
QXPEHULQJ LV WR WDNH SODFH�

%\ GHIDXOW� HDFK WKHRUHP XVHV LWV RZQ FRXQWHU� +RZHYHU LW LV FRPPRQ IRU VLPLODU W\SHV RI
WKHRUHPV �H�J� 7KHRUHPV� /HPPDV DQG &RUROODULHV� WR VKDUH D FRXQWHU� ,Q WKLV FDVH� GHࢺQH
VXEVHTXHQW WKHRUHPV DV�

?QHZWKHRUHP^QDPH`>FRXQWHU@^3ULQWHG RXWSXW`

ZKHUH FRXQWHU LV WKH QDPH RI WKH FRXQWHU WR EH XVHG� 8VXDOO\ WKLV ZLOO EH WKH QDPH RI WKH
PDVWHU WKHRUHP�

7KH ?QHZWKHRUHP FRPPDQG PD\ KDYH DW PRVW RQH RSWLRQDO DUJXPHQW�

<RX FDQ DOVR FUHDWH D WKHRUHP HQYLURQPHQW WKDW LV QRW QXPEHUHG E\ XVLQJ WKH QHZWKHRUHP
FRPPDQG�� )RU LQVWDQFH�

?QHZWKHRUHP^P\GHI`^'HILQLWLRQ`

GHࢺQHV WKH P\GHI HQYLURQPHQW� ZKLFK ZLOO JHQHUDWH GHࢺQLWLRQV ZLWKRXW QXPEHULQJ� 7KLV
UHTXLUHV DPVWKP SDFNDJH�

����� 3URRIV

7KH SURRI HQYLURQPHQW� FDQ EH XVHG IRU DGGLQJ WKH SURRI RI D WKHRUHP� 7KH EDVLF XVDJH
LV�

?EHJLQ^SURRI`
+HUH LV P\ SURRI
?HQG^SURRI`

,W MXVW DGGV 3URRI LQ LWDOLFV DW WKH EHJLQQLQJ RI WKH WH[W JLYHQ DV DUJXPHQW DQG D ZKLWH
VTXDUH �4�(�'�� V\PERO� DOVR NQRZQ DV D WRPEVWRQH�� DW WKH HQG RI LW� ,I \RX DUH ZULWLQJ LQ
DQRWKHU ODQJXDJH WKDQ (QJOLVK� MXVW XVH EDEHO� ZLWK WKH ULJKW DUJXPHQW DQG WKH ZRUG 3URRI
SULQWHG LQ WKH RXWSXW ZLOO EH WUDQVODWHG DFFRUGLQJO\� DQ\ZD\� LQ WKH VRXUFH WKH QDPH RI WKH
HQYLURQPHQW UHPDLQV SURRI �

,I \RX ZRXOG OLNH WR PDQXDOO\ QDPH WKH SURRI� LQFOXGH WKH QDPH LQ VTXDUH EUDFNHWV�

?EHJLQ^SURRI`>3URRI RI LPSRUWDQW WKHRUHP@
+HUH LV P\ LPSRUWDQW SURRI
?HQG^SURRI`

,I WKH ODVW OLQH RI WKH SURRI LV GLVSOD\HG PDWK WKHQ WKH 4�(�'� V\PERO ZLOO DSSHDU RQ D
VXEVHTXHQW HPSW\ OLQH� 7R SXW WKH 4�(�'� V\PERO DW WKH HQG RI WKH ODVW OLQH� XVH WKH
?THGKHUH FRPPDQG�

� &KDSWHU ����� RQ SDJH ��
� 5HTXLUHV WKH DPVWKP SDFNDJH
� 5HTXLUHV WKH DPVWKP SDFNDJH
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�4�(�'�
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�7RPEVWRQH������W\SRJUDSK\���
� &KDSWHU �� RQ SDJH ���

���

http://en.wikipedia.org/wiki/Q.E.D.
http://en.wikipedia.org/wiki/Tombstone%20%28typography%29


7KHRUHP VW\OHV

?EHJLQ^SURRI`
+HUH LV P\ SURRI�
?>
DA� � EA�  FA� ?THGKHUH
?@
?HQG^SURRI`

7KH PHWKRG DERYH GRHV QRW ZRUN ZLWK WKH GHSUHFDWHG HQYLURQPHQW HTQDUUD\ � 8VH DOLJQ
LQVWHDG�

7R XVH D FXVWRP 4�(�'� V\PERO� UHGHࢺQH WKH ?THGV\PERO FRPPDQG� 7R KLGH WKH 4�(�'�
V\PERO DOWRJHWKHU� UHGHࢺQH LW WR EH EODQN�

?UHQHZFRPPDQG^?THGV\PERO`^`

����� 7KHRUHP VW\OHV

,W DGGV WKH SRVVLELOLW\ WR FKDQJH WKH RXWSXW RI WKH HQYLURQPHQWV GHࢺQHG E\ ?QHZWKHRUHP
XVLQJ WKH ?WKHRUHPVW\OH FRPPDQG� LQ WKH KHDGHU�

?WKHRUHPVW\OH^VW\OHQDPH`

WKH DUJXPHQW LV WKH VW\OH \RX ZDQW WR XVH� $OO VXEVHTXHQWO\ GHࢺQHG WKHRUHPV ZLOO XVH WKLV
VW\OH� +HUH LV D OLVW RI WKH SRVVLEOH SUH�GHࢺQHG VW\OHV�

VW\OHQDPH 'HVFULSWLRQ $SSHDUDQFH
SODLQ 8VHG IRU WKHRUHPV� OHPPDV� SURSR�

VLWLRQV� HWF� �GHIDXOW�
7KHRUHP �� 7KHRUHP WH[W�

GHILQLWLRQ 8VHG IRU GHࢺQLWLRQV DQG H[DPSOHV 'HࡃQLWLRQ �� 'HࢺQLWLRQ WH[W�
UHPDUN 8VHG IRU UHPDUNV DQG QRWHV 5HPDUN �� 5HPDUN WH[W�

������� &XVWRP VW\OHV

7R GHࢺQH \RXU RZQ VW\OH� XVH WKH ?QHZWKHRUHPVW\OH FRPPDQG��

?QHZWKHRUHPVW\OH^VW\OHQDPH`� QDPH RI WKH VW\OH WR EH XVHG
^VSDFHDERYH`� PHDVXUH RI VSDFH WR OHDYH DERYH WKH WKHRUHP� (�J�� �SW
^VSDFHEHORZ`� PHDVXUH RI VSDFH WR OHDYH EHORZ WKH WKHRUHP� (�J�� �SW
^ERG\IRQW`� QDPH RI IRQW WR XVH LQ WKH ERG\ RI WKH WKHRUHP
^LQGHQW`� PHDVXUH RI VSDFH WR LQGHQW
^KHDGIRQW`� QDPH RI KHDG IRQW
^KHDGSXQFWXDWLRQ`� SXQFWXDWLRQ EHWZHHQ KHDG DQG ERG\
^KHDGVSDFH`� VSDFH DIWHU WKHRUHP KHDG� � �  QRUPDO LQWHUZRUG VSDFH
^KHDGVSHF`� 0DQXDOO\ VSHFLI\ KHDG

�$Q\ DUJXPHQWV WKDW DUH OHIW EODQN ZLOO DVVXPH WKHLU GHIDXOW YDOXH�� +HUH LV DQ H[DPSOH
KHDGVSHF �

� 5HTXLUHV WKH DPVWKP SDFNDJH
� 5HTXLUHV WKH DPVWKP SDFNDJH

���



7KHRUHPV

?WKPQDPH^��`?WKPQXPEHU^ ��`�?WKPQRWH^ ��`

ZKLFK ZRXOG ORRN VRPHWKLQJ OLNH�

'HࡃQLWLRQ � � 7RSRORJ\

IRU WKH IROORZLQJ�

?EHJLQ^GHILQLWLRQ`>7RSRORJ\@���

�7KH QRWH DUJXPHQW� ZKLFK LQ WKLV FDVH LV 7RSRORJ\� LV DOZD\V RSWLRQDO� EXW ZLOO QRW DSSHDU
E\ GHIDXOW XQOHVV \RX VSHFLI\ LW DV DERYH LQ WKH KHDG VSHF��

����� &RQࡄLFWV

7KH WKHRUHP HQYLURQPHQW FRQࢻLFWV ZLWK RWKHU HQYLURQPHQWV� IRU H[DPSOH ZUDSJXUH � $
ZRUN DURXQG LV WR UHGHࢺQH WKHRUHP� IRU H[DPSOH WKH IROORZLQJ ZD\�

� )L[ ODWH[
?GHI?VPDOOVNLS^?YVNLS?VPDOOVNLSDPRXQW`
?GHI?PHGVNLS^?YVNLS?PHGVNLSDPRXQW`
?GHI?ELJVNLS^?YVNLS?ELJVNLSDPRXQW`

� +DQG PDGH WKHRUHP
?QHZFRXQWHU^WKP`>VHFWLRQ@
?UHQHZFRPPDQG^?WKHWKP`^?WKHVHFWLRQ�?DUDELF^WKP``
?GHI?FODLP��^?SDU?PHGVNLS?QRLQGHQW?UHIVWHSFRXQWHU^WKP`?KER[^?EI
?DUDELF^FKDSWHU`�?DUDELF^VHFWLRQ`�?DUDELF^WKP`� ���`
?LW? �?LJQRUHVSDFHV
`
?GHI?HQGFODLP^
?SDU?PHGVNLS`
?QHZHQYLURQPHQW^WKP`^?FODLP`^?HQGFODLP`

,Q WKLV FDVH WKHRUHP ORRNV OLNH�

?EHJLQ^WKP`^&ODLP`?ODEHO^O\W�SURE`
/HW LW EH�
7KHQ \RX NQRZ�
?HQG^WKP`

����� 1RWHV

����� ([WHUQDO OLQNV

ٗ >IWS���IWS�DPV�RUJ�SXE�WH[�GRF�DPVFOV�DPVWKGRF�SGI DPVWKP GRFXPHQWDWLRQ@

���



��� &KHPLFDO *UDSKLFV

FKHPࢺJ� LV D SDFNDJH XVHG WR GUDZ �' FKHPLFDO VWUXFWXUHV� ,W LV DQ DOWHUQDWLYH WR RFKHP��
:KHUHDV RFKHP UHTXLUHV 3HUO WR GUDZ FKHPLFDO VWUXFWXUHV� FKHPࢺJ XVHV WKH WLN]� SDFNDJH
WR SURGXFH LWV JUDSKLFV� FKHPࢺJ LV XVHG E\ DGGLQJ WKH IROORZLQJ WR WKH SUHDPEOH�

?XVHSDFNDJH^FKHPILJ`

����� %DVLF 8VDJH

7KH SULPDU\ FRPPDQG XVHG LQ WKLV SDFNDJH LV ?FKHPILJ^` �

?FKHPILJ^�DWRP�!�ERQG W\SH!>�DQJOH!��FRHII!��WLN] FRGH!@�DWRP�!`

�DQJOH! LV WKH ERQG DQJOH EHWZHHQ WZR DWRPV �RU QRGHV�� 7KHUH DUH WKUHH W\SHV RI DQJOHV�
DEVROXWH� UHODWLYH� DQG SUHGHࢺQHG� $EVROXWH DQJOHV JLYH D SUHFLVH DQJOH �JHQHUDOO\� � WR
���� WKRXJK WKH\ FDQ DOVR EH QHJDWLYH�� DQG DUH UHSUHVHQWHG ZLWK WKH V\QWD[ >��DEVROXWH
DQJOH!@ � 5HODWLYH DQJOHV UHTXLUH WKH V\QWD[ >���UHODWLYH DQJOH!@ DQG SURGXFH DQ DQJOH
UHODWLYH WR WKH DQJOH RI WKH SUHFHGLQJ ERQG� )LQDOO\� SUHGHࢺQHG DQJOHV DUH ZKROH QXPEHUV
IURP � WR � LQGLFDWLQJ LQWHUYDOV RI �� GHJUHHV� 7KHVH DUH SURGXFHG ZLWK WKH V\QWD[ >�
SUHGHILQHG DQJOH!@ � 7KH SUHGHࢺQHG DQJOHV DQG WKHLU FRUUHVSRQGLQJ DEVROXWH DQJOHV DUH
UHSUHVHQWHG LQ WKH GLDJUDP EHORZ�

?FKHPILJ^��>���������GUDZ QRQH@?VFULSWVW\OH?FRORU^UHG`��
��>�@����>����������GUDZ QRQH@?VFULSWVW\OH?FRORU^UHG`���
��>�@����>����������GUDZ QRQH@?VFULSWVW\OH?FRORU^UHG`���
��>�@����>�����������GUDZ QRQH@?VFULSWVW\OH?FRORU^UHG`����
��>�@����>�����������GUDZ QRQH@?VFULSWVW\OH?FRORU^UHG`����
��>�@����>�����������GUDZ QRQH@?VFULSWVW\OH?FRORU^UHG`����
��>�@����>�����������GUDZ QRQH@?VFULSWVW\OH?FRORU^UHG`����
��>�@����>�����������GUDZ QRQH@?VFULSWVW\OH?FRORU^UHG`����
��`

� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�FKHPILJ�
� KWWS���ZZZ��N�VRIWZDUH�GH�LQJR�RFKHP�KWPO
� KWWS���D]�FWDQ�RUJ�SNJ�SJI

���

http://www.ctan.org/tex-archive/macros/latex/contrib/chemfig/
http://www.2k-software.de/ingo/ochem.html
http://az.ctan.org/pkg/pgf


&KHPLFDO *UDSKLFV

)LJXUH ���

�ERQG W\SH! GHVFULEHV WKH ERQG DWWDFKLQJ �DWRP�! DQG �DWRP�!� 7KHUH DUH � GLࢹHUHQW
ERQG W\SHV�

?FKHPILJ^$�%`??
?FKHPILJ^$ %`??
?FKHPILJ^$a%`??
?FKHPILJ^$!%`??
?FKHPILJ^$�%`??
?FKHPILJ^$!�%`??
?FKHPILJ^$��%`??
?FKHPILJ^$!%`??
?FKHPILJ^$�%`??

���



6NHOHWDO 'LDJUDPV

)LJXUH ���

�FRHࢹ! UHSUHVHQWV WKH IDFWRU E\ ZKLFK WKH ERQGَV OHQJWK ZLOO EH PXOWLSOLHG�

�WLN] FRGH! LQFOXGHV DGGLWLRQDO RSWLRQV UHJDUGLQJ WKH FRORU RU VW\OH RI WKH ERQG�

$ PHWKDQH PROHFXOH� IRU LQVWDQFH� FDQ EH SURGXFHG ZLWK WKH IROORZLQJ FRGH�

?FKHPILJ^&��>��@+���>���@+���>����@+���>����@+�`

)LJXUH ���

/LQHDU PROHFXOHV �VXFK DV PHWKDQH� DUH D ZHDN H[DPSOH RI WKLV� EXW PROHFXOHV DUH IRUPHG
LQ FKHPࢺJ E\ QHVWLQJ�

����� 6NHOHWDO 'LDJUDPV

6NHOHWRQ GLDJUDPV FDQ EH SURGXFHG DV IROORZV�

���



&KHPLFDO *UDSKLFV

?FKHPILJ^�>���@�>����@�>���@`

)LJXUH ���

?FKHPILJ^�>���@ >����@�>���@`

)LJXUH ���

����� 5LQJV

5LQJV IROORZ WKH V\QWD[ �DWRP!�Q!�FRGH� � ZKHUH ْQْ LQGLFDWHV WKH QXPEHU RI VLGHV LQ WKH
ULQJ DQG ْFRGHْ UHSUHVHQWV WKH VSHFLࢺF FRQWHQW RI HDFK ULQJ �ERQGV DQG DWRPV��

?FKHPILJ^$���%�&�'�(�)��`

)LJXUH ���

?FKHPILJ^$���%�&�'�(��`

���



5LQJV

)LJXUH ���

?FKHPILJ^�� � � ��`

)LJXUH ���

?FKHPILJ^���������`

)LJXUH ���

���



&KHPLFDO *UDSKLFV

����� /HZLV 6WUXFWXUHV

/HZLV VWUXFWXUHV XVH WKH V\QWD[ ?OHZLV^�Q�!�Q�!����QL!��DWRP!`� ZKHUH �QL! LV D QXP�
EHU EHWZHHQ � DQG � UHSUHVHQWLQJ WKH SRVLWLRQ RI WKH HOHFWURQV� %\ GHIDXOW� WKH HOHFWURQV DUH
UHSUHVHQWHG E\ D GDVK ���� $SSHQGLQJ D SHULRG ��� RU FRORQ ��� DIWHU D QXPEHU ZLOO GLVSOD\
VLQJOH DQG SDLUHG HOHFWURQV UHVSHFWLYHO\�

?OHZLV^���������&`

)LJXUH ���

/HZLV VWUXFWXUHV FDQ DOVR EH LQFOXGHG ZLWKLQ ?FKHPࢺJ^`�

?FKHPILJ^+�>������@?OHZLV^�����2`�>���������@+`

)LJXUH ���

����� ,RQV

)RU H[DPSOH� FRQVLGHU DQ DFHWDWH LRQ�

?FKHPILJ^���>�@2A^�`� >�@2`

���



,RQV

)LJXUH ���

%HFDXVH WKH FKHPࢺJ FRPPDQGV HQWHUV WKH PDWK PRGH� LRQ FKDUJHV FDQ EH DGGHG DV VXSHU�
VFULSWV �RQH FDYHDW� D QHJDWLYH LRQ UHTXLUHV WKDW WKH PLQXV VLJQ EH HQFORVHG LQ EUDFNHWV� DV
LQ WKH H[DPSOH��

7KH FKDUJH RI DQ LRQ FDQ EH FLUFOHG E\ XVLQJ ?RSOXV DQG ?RPLQXV �

?FKHPILJ^���>�@2A^?RPLQXV`� >�@2`

)LJXUH ���

$OWHUQDWLYHO\� FKDUJHV FDQ EH SODFHG DERYH LRQV XVLQJ ?FKHPDERYH^`^`�

?FKHPILJ^�?FKHPDERYH^1`^?VFULSWVW\OH?RSOXV`� >�@2��>�@2A^?RPLQXV``

)LJXUH ���

���



&KHPLFDO *UDSKLFV

����� 5HVRQDQFH 6WUXFWXUHV DQG )RUPDO &KDUJHV

5HVRQDQFH VWUXFWXUHV UHTXLUH D IHZ PDWK FRPPDQGV�

� VHH �$GYDQFHG 0DWKHPDWLFV� IRU XVH RI ?OHIW DQG ?ULJKW
� DGG WR SUHDPEOH�
� ?XVHSDFNDJH^PDWKWRROV` � ?/RQJOHIWULJKWDUURZ
�?OHIW?^?FKHPILJ^2�1� >���@2��>����@2`?ULJKW?`
?/RQJOHIWULJKWDUURZ
?OHIW?^?FKHPILJ^2 1��>���@2��>����@2`?ULJKW?`
?/RQJOHIWULJKWDUURZ
?OHIW?^?FKHPILJ^2�1��>���@2� >����@2`?ULJKW?`�

����� &KHPLFDO 5HDFWLRQV

&KHPLFDO UHDFWLRQV FDQ EH FUHDWHG ZLWK WKH IROORZLQJ FRPPDQGV�

?FKHPUHO>�DUJ�!@>�DUJ�!@^�DUURZ FRGH!`

?FKHPVLJQ� � SURGXFHV D �

,Q ?FKHPUHO^` � �DUJ�! DQG �DUJ�! UHSUHVHQW WH[W SODFHG DERYH DQG EHORZ WKH DUURZ�
UHVSHFWLYHO\�

7KHUH DUH IRXU W\SHV RI DUURZV WKDW FDQ EH SURGXFHG ZLWK ?FKHPUHO^` �

$?FKHPUHO^�!`%?SDU
$?FKHPUHO^��`%?SDU
$?FKHPUHO^��!`%?SDU
$?FKHPUHO^�!`%

����� 1DPLQJ &KHPLFDO *UDSKLFV

0ROHFXOHV FDQ EH QDPHG ZLWK WKH FRPPDQG

?FKHPQDPH>�GLP!@^?FKHPILJ^�FRGH RI WKH PROHFXOH!``^�QDPH!`

�GLP! LV LQVHUWHG EHWZHHQ WKH ERWWRP RI WKH PROHFXOH DQG WKH WRS RI WKH QDPH GHࢺQHG E\
�QDPH!� ,W LV ���H[ E\ GHIDXOW�

�QDPH! ZLOO EH FHQWHUHG UHODWLYH WR WKH PROHFXOH LW GHVFULEHV�

?FKHPQDPH^?FKHPILJ^5�&��>����@2+� >���@2``^&DUER[\OLF DFLG`
?FKHPVLJQ^�`
?FKHPQDPH^?FKHPILJ^5շ2+``^$OFRKRO`
?FKHPUHO^�!`
?FKHPQDPH^?FKHPILJ^5�&��>����@25շ� >���@2``^(VWHU`
?FKHPVLJQ^�`
?FKHPQDPH^?FKHPILJ^+B�2``^:DWHU`

,Q WKH UHDFWLRQ DERYH� ?FKHPQDPH^` LQVHUWV ���H[ SOXV WKH GHSWK RI WKH FDUER[\OLF DFLG
PROHFXOH LQ EHWZHHQ HDFK PROHFXOH DQG WKHLU UHVSHFWLYH QDPHV� 7KLV LV EHFDXVH WKH JUDSKLF

���



$GYDQFHG *UDSKLFV

IRU WKH UVWࢺ PROHFXOH LQ WKH UHDFWLRQ �FDUER[\OLF DFLG� H[WHQGV GHHSHU WKDQ WKH UHVW RI WKH
PROHFXOHV� $ GLࢹHUHQW UHVXOW LV SURGXFHG E\ SXWWLQJ WKH DOFRKRO �UVWࢺ

?FKHPQDPH^?FKHPILJ^5շ2+``^$OFRKRO`
?FKHPVLJQ^�`
?FKHPQDPH^?FKHPILJ^5�&��>����@2+� >���@2``^&DUER[\OLF DFLG`
?FKHPUHO^�!`
?FKHPQDPH^?FKHPILJ^5�&��>����@25շ� >���@2``^(VWHU`
?FKHPVLJQ^�`
?FKHPQDPH^?FKHPILJ^+B�2``^:DWHU`

7KLV LV HG]ࢺ E\ DGGLQJ ?FKHPQDPHLQLW^�GHHSHVW PROHFXOH!` EHIRUH WKH UVWࢺ LQVWDQFH RI
?FKHPQDPH^` LQ D UHDFWLRQ DQG E\ DGGLQJ ?FKHPQDPHLQLW^` DIWHU WKH UHDFWLRQ�

?FKHPQDPHLQLW^?FKHPILJ^5�&��>����@2+� >���@2``
?FKHPQDPH^?FKHPILJ^5շ2+``^$OFRKRO`
?FKHPVLJQ^�`
?FKHPQDPH^?FKHPILJ^5�&��>����@2+� >���@2``^&DUER[\OLF DFLG`
?FKHPUHO^�!`
?FKHPQDPH^?FKHPILJ^5�&��>����@25շ� >���@2``^(VWHU`
?FKHPVLJQ^�`
?FKHPQDPH^?FKHPILJ^+B�2``^:DWHU`
?FKHPQDPHLQLW^`

/DVWO\� DGGLQJ ?? LQ �QDPH! ZLOO SURGXFH D OLQH�EUHDN� DOORZLQJ WKH QDPH WR VSDQ PXOWLSOH
OLQHV�

����� $GYDQFHG *UDSKLFV

)RU DGYDQFHG FRPPDQGV DQG H[DPSOHV� UHIHU WR WKH FKHPࢺJ PDQXDO�� ZKHUH D PRUH WKRURXJK
DQG FRPSOHWH LQWURGXFWLRQ WR WKH SDFNDJH FDQ EH IRXQG�

������ PKFKHP 3DFNDJH

PKFKHP� LV D SDFNDJH XVHG WR W\SHVHW FKHPLFDO IRUPXODH DQG HTXDWLRQV� $V ZHOO DV W\SHVHW
EDVLF �' FKHPLFDO VWUXFWXUHV� 7R XVH WKLV SDFNDJH� DGG WKH IROORZLQJ WR \RXU SUHDPEOH�

?XVHSDFNDJH>YHUVLRQ �@^PKFKHP`

&KHPLFDO VSHFLHV DUH LQFOXGHG XVLQJ WKH ?FH FRPPDQG� )RU H[DPSOH

?FH^�+�2` ??
?FH^���+�2` ??
?FH^$J&O��` ??
?FH^+�B^�DT�`` ??

$ IHZ WKLQJV KHUH DUH DXWRPDWLFDOO\ W\SHVHW� 7KH � LQ ?FH^+�2` LV DXWRPDWLFDOO\ VXEVFULSWHG
ZLWKRXW UHTXLULQJ DGGLWLRQDO FRPPDQGV� 7KH DPRXQW RI WKH VSHFLHV SUHFHGHV WKH IRUPXOD�
��� DQG RWKHU IUDFWLRQDO DPRXQWV DUH DXWRPDWLFDOO\ W\SHVHW DV LQ ?FH^���+�2` � 7KH

� KWWS���PLUURU�FWDQ�RUJ�PDFURV�ODWH[�FRQWULE�FKHPILJ�FKHPILJBGRFBHQ�SGI
� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�PKFKHP�

���

http://mirror.ctan.org/macros/latex/contrib/chemfig/chemfig_doc_en.pdf
http://www.ctan.org/tex-archive/macros/latex/contrib/mhchem/


&KHPLFDO *UDSKLFV

FKDUJH LQ ?FH^$J&O��` LV DXWRPDWLFDOO\ VXSHUVFULSWHG� ,I WKH FKDUJH LV QHLWKHU � RU ��� D
ȑ ZLOO VXSHUVFULSW LW� DV LQ ?FH^$J&O��` � 7KH SKDVH LV QRW DXWRPDWLFDOO\ VXEVFULSWHG DQG
QHHGV WR EH HQFORVHG LQ SDUHQWKHVLV SUHFHGHG ZLWK D B DV LQ ?FH^+�B^�DT�` �

������ ;\07H; SDFNDJH

7KH IROORZLQJ FRGH SURGXFHV WKH LPDJH IRU FRUWLFRVWHURQH� EHORZ�

?GRFXPHQWFODVV^OHWWHU`
?XVHSDFNDJH^HSLF�FDURP`
?SDJHVW\OH^HPSW\`
?EHJLQ^GRFXPHQW`
?EHJLQ^SLFWXUH`����������

?SXW�����^?VWH
URLG>G@^�'  2�^^��``  ?OPRLHW\^+�B^�`�&`�^^��``  ?OPRLHW\^+�B^�`�&`�^^��``  +2``

?SXW���������^?VL[XQLWY^`^�'  2��  2+`^FGHI``
?HQG^SLFWXUH`
?HQG^GRFXPHQW`

� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�&RUWLFRVWHURQH

���

http://en.wikipedia.org/wiki/Corticosterone


;\07H; SDFNDJH

)LJXUH ��� &RUWLFRVWHURQH DV UHQGHUHG E\ ;\07H;

���





��� $OJRULWKPV

/D7H; KDV VHYHUDO SDFNDJHV IRU W\SHVHWWLQJ DOJRULWKPV LQ IRUP RI ْSVHXGRFRGH�ْ� 7KH\
SURYLGH VW\OLVWLF HQKDQFHPHQWV RYHU D XQLIRUP VW\OH �L�H�� DOO LQ W\SHZULWHU IRQW� VR WKDW FRQ�
VWUXFWV VXFK DV ORRSV RU FRQGLWLRQDOV DUH YLVXDOO\ VHSDUDWHG IURP RWKHU WH[W� )RU W\SHVHWWLQJ
UHDO FRGH� ZULWWHQ LQ D UHDO SURJUDPPLQJ ODQJXDJH� FRQVLGHU WKH OLVWLQJV SDFNDJH GHVFULEHG
LQ 6RXUFH &RGH /LVWLQJV��

����� 7\SHVHWWLQJ XVLQJ WKH DOJRULWKPLF SDFNDJH

7KH DOJRULWKPLF SDFNDJH XVHV D GLࢹHUHQW VHW RI FRPPDQGV WKDQ WKH DOJRULWKPLF[ SDFNDJH�
7KLV LV QRW FRPSDWLEOH ZLWK UHYWH[��� � %DVLF FRPPDQGV DUH�

?67$7( �WH[W!
?,)^�FRQGLWLRQ!` ?67$7(^�WH[W!` ?(/6( ?67$7(^�WH[W!` ?(1',)
?)25^�FRQGLWLRQ!` ?67$7(^�WH[W!` ?(1')25
?)25^�FRQGLWLRQ! ?72 �FRQGLWLRQ! ` ?67$7(^�WH[W!` ?(1')25
?)25$//^�FRQGLWLRQ!` ?67$7(^�WH[W!` ?(1')25
?:+,/(^�FRQGLWLRQ!` ?67$7(^�WH[W!` ?(1':+,/(
?5(3($7 ?67$7(^�WH[W!` ?817,/^�FRQGLWLRQ!`
?/223 ?67$7(^�WH[W!` ?(1'/223
?5(48,5( �WH[W!
?(1685( �WH[W!
?5(7851 �WH[W!
?35,17 �WH[W!
?&200(17^�WH[W!`
?$1'� ?25� ?;25� ?127� ?72� ?758(� ?)$/6(

&RPSOHWH GRFXPHQWDWLRQ LV OLVWHG DW KWWS���PLUURU�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�
ODWH[�FRQWULE�DOJRULWKPV�DOJRULWKPV�SGI� 0RVW FRPPDQGV DUH VLPLODU WR WKH DOJR�
ULWKPLF[ HTXLYDOHQWV� EXW ZLWK GLࢹHUHQW FDSLWDOL]DWLRQ� 7KH SDFNDJH DOJRULWKPV EXQGOH
DW WKH FWDQ UHSRVLWRU\�� GDWHG ����������� GHVFULEHV ERWK WKH DOJRULWKPLF HQYLURQPHQW �IRU
W\SHVHWWLQJ DOJRULWKPV� DQG WKH DOJRULWKP RDWLQJࢻ ZUDSSHU �VHH EHORZ�� ZKLFK LV GHVLJQHG
WR ZUDS DURXQG WKH DOJRULWKPLF HQYLURQPHQW�

7KH DOJRULWKPLF SDFNDJH LV VXJJHVWHG IRU ,((( MRXUQDOV� DV LW LV D SDUW RI WKHLU GHIDXOW
VW\OH VKHHW��

� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�SVHXGRFRGH
� &KDSWHU �� RQ SDJH ���
� KWWS���PLUURU�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�DOJRULWKPV�
� &KDSWHU ���� RQ SDJH ���
� KWWS���LHHH[SORUH�LHHH�RUJ�[SO�SHULRGLFDOV�MVS
� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�,(((WUDQ

���

http://mirror.ctan.org/tex-archive/macros/latex/contrib/algorithms/algorithms.pdf
http://mirror.ctan.org/tex-archive/macros/latex/contrib/algorithms/algorithms.pdf
http://en.wikipedia.org/wiki/pseudocode
http://mirror.ctan.org/tex-archive/macros/latex/contrib/algorithms/
http://ieeexplore.ieee.org/xpl/periodicals.jsp
http://www.ctan.org/tex-archive/macros/latex/contrib/IEEEtran


$OJRULWKPV

����� 7\SHVHWWLQJ XVLQJ WKH DOJRULWKP�H SDFNDJH

7KH DOJRULWKP�H SDFNDJH UVWࢺ� UHOHDVHG ����� ODWHVW XSGDWHG -DQXDU\ ���� DFFRUGLQJ WR WKH
Y��� PDQXDO�� DOORZV W\SHVHWWLQJ DOJRULWKPV ZLWK D ORW RI FXVWRPL]DWLRQ� /LNH DOJRULWKPLF
� WKLV SDFNDJH LV DOVR QRW FRPSDWLEOH ZLWK 5HYWH[������

8QOLNH DOJRULWKPLF � DOJRULWKP�H SURYLGHV D UHODWLYHO\ KXJH QXPEHU RI FXVWRPL]DWLRQ
RSWLRQV WR WKH DOJRULWKP VXLWLQJ WR WKH QHHGV RI YDULRXV XVHUV� 7KH &7$1�PDQXDO� SURYLGHV
D FRPSUHKHQVLEOH OLVW RI H[DPSOHV DQG IXOO VHW RI FRQWUROV�

7\SLFDOO\� WKH XVDJH EHWZHHQ ?EHJLQ^DOJRULWKP` DQG ?HQG^DOJRULWKP` ZRXOG EH

�� 'HFODULQJ D VHW RI NH\ZRUGV�WR W\SHVHW DV IXQFWLRQV�RSHUDWRUV�� OD\RXW FRQWUROV� FDSWLRQ�
WLWOH� KHDGHU WH[W �ZKLFK DSSHDUV EHIRUH WKH DOJRULWKPَV PDLQ VWHSV H�J�� ,QSXW�2XWSXW�

�� :ULWLQJ WKH PDLQ VWHSV RI WKH DOJRULWKP� ZLWK HDFK VWHS HQGLQJ ZLWK D ?�

7KLV PD\ EH WDNHQ LQ DQDORJ\ ZLWK ZULWLQJ D ODWH[�SUHDPEOH EHIRUH ZH VWDUW WKH DFWXDO
GRFXPHQW�

7KH SDFNDJH LV ORDGHG OLNH

?XVHSDFNDJH>@^DOJRULWKP�H`

DQG D VLPSOH H[DPSOH� WDNHQ IURP WKH Y���� PDQXDO� LV

?EHJLQ^DOJRULWKP`>+@
?.Z'DWD^WKLV WH[W`
?.Z5HVXOW^KRZ WR ZULWH DOJRULWKP ZLWK ?/D7H;�H `
LQLWLDOL]DWLRQ?�
?:KLOH^QRW DW HQG RI WKLV GRFXPHQW`^
UHDG FXUUHQW?�
?H,I^XQGHUVWDQG`^
JR WR QH[W VHFWLRQ?�
FXUUHQW VHFWLRQ EHFRPHV WKLV RQH?�
`^
JR EDFN WR WKH EHJLQQLQJ RI FXUUHQW VHFWLRQ?�
`

`
?FDSWLRQ^+RZ WR ZULWH DOJRULWKPV`
?HQG^DOJRULWKP`

ZKLFK SURGXFHV

� KWWS���PLUURU�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�DOJRULWKP�H�GRF�DOJRULWKP�H�
SGI

� KWWS���WH[�VWDFNH[FKDQJH�FRP�TXHVWLRQV�������UHYWH[����DQG�DOJRULWKP�H�LQGHQWDWLRQ�FODVK
� KWWS���PLUURU�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�DOJRULWKP�H�GRF�DOJRULWKP�H�

SGI

���

http://mirror.ctan.org/tex-archive/macros/latex/contrib/algorithm2e/doc/algorithm2e.pdf
http://mirror.ctan.org/tex-archive/macros/latex/contrib/algorithm2e/doc/algorithm2e.pdf
http://tex.stackexchange.com/questions/70181/revtex4-1-and-algorithm2e-indentation-clash
http://mirror.ctan.org/tex-archive/macros/latex/contrib/algorithm2e/doc/algorithm2e.pdf
http://mirror.ctan.org/tex-archive/macros/latex/contrib/algorithm2e/doc/algorithm2e.pdf


7\SHVHWWLQJ XVLQJ WKH DOJRULWKPLF[ SDFNDJH

)LJXUH ���

0RUH GHWDLOV DUH LQ WKH PDQXDO KRVWHG RQ WKH FWDQ ZHEVLWH���

����� 7\SHVHWWLQJ XVLQJ WKH DOJRULWKPLF[ SDFNDJH

7KH DOJRULWKPLF[ SDFNDJH SURYLGHV D QXPEHU RI SRSXODU FRQVWUXFWV IRU DOJRULWKP GHVLJQV�
3XW ?XVHSDFNDJH^DOJSVHXGRFRGH` LQ WKH SUHDPEOH WR XVH WKH DOJRULWKPLF HQYLURQPHQW WR
ZULWH DOJRULWKP SVHXGRFRGH �?EHJLQ^DOJRULWKPLF`���?HQG^DOJRULWKPLF` �� <RX PLJKW
ZDQW WR XVH WKH DOJRULWKP HQYLURQPHQW �?XVHSDFNDJH^DOJRULWKP` � WR ZUDS \RXU DOJR�
ULWKPLF FRGH LQ DQ DOJRULWKP HQYLURQPHQW �?EHJLQ^DOJRULWKP`���?HQG^DOJRULWKP` � WR
SURGXFH D RDWLQJࢻ HQYLURQPHQW ZLWK QXPEHUHG DOJRULWKPV�

7KH FRPPDQG ?EHJLQ^DOJRULWKPLF` FDQ EH JLYHQ WKH RSWLRQDO DUJXPHQW RI D SRVLWLYH
LQWHJHU� ZKLFK LI JLYHQ ZLOO FDXVH OLQH QXPEHULQJ WR RFFXU DW PXOWLSOHV RI WKDW LQWHJHU� (�J�
?EHJLQ^DOJRULWKPLF`>�@ ZLOO HQWHU WKH DOJRULWKPLF HQYLURQPHQW DQG QXPEHU HYHU\ IWKࢺ
OLQH�

%HORZ LV DQ H[DPSOH RI W\SHVHWWLQJ D EDVLF DOJRULWKP XVLQJ WKH DOJRULWKPLF[ SDFNDJH �UH�
PHPEHU WR DGG WKH ?XVHSDFNDJH^DOJSVHXGRFRGH` VWDWHPHQW WR \RXU GRFXPHQW SUHDPEOH��

?EHJLQ^DOJRULWKPLF`
?,I ^�L?JHT PD[YDO�`

?6WDWH �L?JHWV ��
?(OVH

?,I ^�L�N?OHT PD[YDO�`
?6WDWH �L?JHWV L�N�

?(QG,I
?(QG,I
?HQG^DOJRULWKPLF`

�� KWWS���PLUURU�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�DOJRULWKP�H�GRF�DOJRULWKP�H�
SGI

���

http://mirror.ctan.org/tex-archive/macros/latex/contrib/algorithm2e/doc/algorithm2e.pdf
http://mirror.ctan.org/tex-archive/macros/latex/contrib/algorithm2e/doc/algorithm2e.pdf


$OJRULWKPV

7KH /D7H; VRXUFH FDQ EH ZULWWHQ WR D IRUPDW IDPLOLDU WR SURJUDPPHUV VR WKDW LW LV HDV\ WR
UHDG� 7KLV ZLOO QRW� KRZHYHU� DࢹHFW WKH QDOࢺ OD\RXW LQ WKH GRFXPHQW�

)LJXUH ���

%DVLF FRPPDQGV KDYH WKH IROORZLQJ V\QWD[�

6WDWHPHQW �?6WDWH FDXVHV D QHZ OLQH� FDQ DOVR EH XVHG LQ IURQW RI RWKHU FRPPDQGV�

?6WDWH �[?JHWV �YDOXH!�

7KUHH IRUPV RI LI�VWDWHPHQWV�

?,I^�FRQGLWLRQ!` �WH[W! ?(QG,I

?,I^�FRQGLWLRQ!` �WH[W! ?(OVH �WH[W! ?(QG,I

?,I^�FRQGLWLRQ!` �WH[W! ?(OV,I^�FRQGLWLRQ!` �WH[W! ?(OVH �WH[W! ?(QG,I

7KH WKLUG IRUP DFFHSWV DV PDQ\ ?(OV,I^` FODXVHV DV UHTXLUHG� 1RWH WKDW LW LV ?(OV,I DQG
QRW ?(OVH,I �

/RRSV�

?)RU^�FRQGLWLRQ!` �WH[W! ?(QG)RU

?)RU$OO^�FRQGLWLRQ!` �WH[W! ?(QG)RU

?:KLOH^�FRQGLWLRQ!` �WH[W! ?(QG:KLOH

?5HSHDW �WH[W! ?8QWLO^�FRQGLWLRQ!`

?/RRS �WH[W! ?(QG/RRS

3UH� DQG SRVWFRQGLWLRQ�

���



7\SHVHWWLQJ XVLQJ WKH DOJRULWKPLF[ SDFNDJH

?5HTXLUH �WH[W!

?(QVXUH �WH[W!

)XQFWLRQV

?)XQFWLRQ^�QDPH!`^�SDUDPV!` �ERG\! ?(QG)XQFWLRQ

?5HWXUQ �WH[W!

?&DOO^�QDPH!`^�SDUDPV!`

7KLV FRPPDQG ZLOO XVXDOO\ EH XVHG LQ FRQMXQFWLRQ ZLWK D ?6WDWH FRPPDQG DV IROORZV�

?)XQFWLRQ^,QFUHPHQW`^�D�`
?6WDWH �D ?JHWV D���
?6WDWH ?5HWXUQ �D�

?(QG)XQFWLRQ

&RPPHQWV�

?&RPPHQW^�WH[W!`

1RWH WR XVHUV ZKR VZLWFKHG IURP WKH ROG DOJRULWKPLF SDFNDJH� FRPPHQWV PD\ EH SODFHG
HYHU\ZKHUH LQ WKH VRXUFH� WKHUH DUH QR OLPLWDWLRQV DV LQ WKH ROG DOJRULWKPLF SDFNDJH�

������� 5HQDPLQJ WKLQJV� DOJRULWKP WR SURFHGXUH� UHTXLUH�HQVXUH WR
LQSXW�RXWSXW

?IORDWQDPH^DOJRULWKP`^3URFHGXUH`
?UHQHZFRPPDQG^?DOJRULWKPLFUHTXLUH`^?WH[WEI^,QSXW�``
?UHQHZFRPPDQG^?DOJRULWKPLFHQVXUH`^?WH[WEI^2XWSXW�``

������� &XVWRP DOJRULWKPLF EORFNV

7KH DOJRULWKPLF[ SDFNDJH DOORZV \RX WR GHࢺQH \RXU RZQ HQYLURQPHQWV�

7R GHࢺQH EORFNV EHJLQQLQJ ZLWK D VWDUWLQJ FRPPDQG DQG HQGLQJ ZLWK DQ HQGLQJ FRPPDQG�
XVH

?DOJEORFN>�EORFN!@^�VWDUW!`^�HQG!`

7KLV GHࢺQHV WZR FRPPDQGV ?�VWDUW! DQG ?�HQG! ZKLFK KDYH QR SDUDPHWHUV� 7KH WH[W
GLVSOD\HG E\ WKHP LV ?WH[WEI^�VWDUW!` DQG ?WH[WEI^�HQG!` �

:LWK ?DOJEORFNGHI[ \RX FDQ JLYH WKH WH[W WR EH RXWSXW E\ WKH VWDUWLQJ DQG HQGLQJ FRP�
PDQG DQG WKH QXPEHU RI SDUDPHWHUV IRU WKHVH FRPPDQGV� ,Q WKH WH[W WKH Q�WK SDUDPHWHU
LV UHIHUHQFHG E\ �Q �

?DOJEORFNGHI[>�EORFN!@^�VWDUW!`^�HQG!`
>�VWDUWSDUDPFRXQW!@>�GHIDXOW YDOXH!@^�VWDUW WH[W!`
>�HQGSDUDPFRXQW!@>�GHIDXOW YDOXH!@^�HQG WH[W!`

���



$OJRULWKPV

([DPSOH�

?DOJEORFN>1DPH@^6WDUW`^(QG`
?DOJEORFNGHI[>1$0(@^67$57`^(1'`�

>�@>8QNQRZQ@^6WDUW ������`�
^(QGLQJ`

?DOJEORFNGHI[>1$0(@^`^27+(5(1'`�
>�@^8QWLO ����`

?EHJLQ^DOJRULWKPLF`
?6WDUW

?6WDUW
?67$57>2QH@^[`
?(1'
?67$57^�`
?27+(5(1'^?WH[WWW^7UXH``

?(QG
?6WDUW
?(QG

?(QG
?HQG^DOJRULWKPLF`

0RUH DGYDQFHG FXVWRPL]DWLRQ DQG RWKHU FRQVWUXFWLRQV DUH GHVFULEHG LQ WKH DOJR�
ULWKPLF[ PDQXDO� KWWS���PLUURU�FWDQ�RUJ�PDFURV�ODWH[�FRQWULE�DOJRULWKPLF[�
DOJRULWKPLF[�SGI

����� 7KH DOJRULWKP HQYLURQPHQW

,W LV RIWHQ XVHIXO IRU WKH DOJRULWKP SURGXFHG E\ DOJRULWKPLF WR EH RDWHGْࢻْ WR WKH RSWLPDO
SRLQW LQ WKH GRFXPHQW WR DYRLG LW EHLQJ VSOLW DFURVV SDJHV� 7KH DOJRULWKP HQYLURQPHQW
SURYLGHV WKLV DQG D IHZ RWKHU XVHIXO IHDWXUHV� ,QFOXGH LW E\ DGGLQJ WKH

?XVHSDFNDJH^DOJRULWKP` WR \RXU GRFXPHQWَV SUHDPEOH� ,W LV HQWHUHG LQWR E\

?EHJLQ^DOJRULWKP`
?FDSWLRQ^�\RXU FDSWLRQ IRU WKLV DOJRULWKP!`
?ODEHO^�\RXU ODEHO IRU UHIHUHQFHV ODWHU LQ \RXU GRFXPHQW!`
?EHJLQ^DOJRULWKPLF`
�DOJRULWKPLF HQYLURQPHQW!
?HQG^DOJRULWKPLF`
?HQG^DOJRULWKP`

������� $OJRULWKP QXPEHULQJ

7KH GHIDXOW QXPEHULQJ V\VWHP IRU WKH DOJRULWKP SDFNDJH LV WR QXPEHU DOJRULWKPV VH�
TXHQWLDOO\� 7KLV LV RIWHQ QRW GHVLUDEOH� SDUWLFXODUO\ LQ ODUJH GRFXPHQWV ZKHUH QXPEHULQJ
DFFRUGLQJ WR FKDSWHU LV PRUH DSSURSULDWH� 7KH QXPEHULQJ RI DOJRULWKPV FDQ EH LQࢻXHQFHG
E\ SURYLGLQJ WKH QDPH RI WKH GRFXPHQW FRPSRQHQW ZLWKLQ ZKLFK QXPEHULQJ VKRXOG EH
UHFRPPHQFHG� 7KH OHJDO YDOXHV IRU WKLV RSWLRQ DUH� SDUW� FKDSWHU� VHFWLRQ� VXEVHFWLRQ�
VXEVXEVHFWLRQ RU QRWKLQJ �GHIDXOW�� )RU H[DPSOH�

?XVHSDFNDJH>FKDSWHU@^DOJRULWKP`

���

http://mirror.ctan.org/macros/latex/contrib/algorithmicx/algorithmicx.pdf
http://mirror.ctan.org/macros/latex/contrib/algorithmicx/algorithmicx.pdf


7\SHVHWWLQJ XVLQJ WKH SURJUDP SDFNDJH

������� /LVW RI DOJRULWKPV

:KHQ \RX XVH JXUHVࢺ RU WDEOHV� \RX FDQ DGG D OLVW RI WKHP FORVH WR WKH WDEOH RI FRQWHQWV�
WKH DOJRULWKP SDFNDJH SURYLGHV D VLPLODU FRPPDQG� -XVW SXW

?OLVWRIDOJRULWKPV

DQ\ZKHUH LQ WKH GRFXPHQW� DQG /D7H; ZLOO SULQW D OLVW RI WKH ْDOJRULWKPْ HQYLURQPHQWV LQ
WKH GRFXPHQW ZLWK WKH FRUUHVSRQGLQJ SDJH DQG WKH FDSWLRQ�

������� $Q H[DPSOH IURP WKH PDQXDO

7KLV LV DQ H[DPSOH WDNHQ IURP WKH PDQXDO �RࢼFLDO PDQXDO� S������

?EHJLQ^DOJRULWKP` � HQWHU WKH DOJRULWKP HQYLURQPHQW
?FDSWLRQ^&DOFXODWH �\  [AQ�` � JLYH WKH DOJRULWKP D FDSWLRQ
?ODEHO^DOJ�` � DQG D ODEHO IRU ?UHI^` FRPPDQGV ODWHU
LQ WKH GRFXPHQW
?EHJLQ^DOJRULWKPLF` � HQWHU WKH DOJRULWKPLF HQYLURQPHQW

?5(48,5( �Q ?JHT � ?YHH [ ?QHT ��
?(1685( �\  [AQ�
?67$7( �\ ?/HIWDUURZ ��
?,)^�Q � ��`

?67$7( �; ?/HIWDUURZ � � [�
?67$7( �1 ?/HIWDUURZ �Q�

?(/6(
?67$7( �; ?/HIWDUURZ [�
?67$7( �1 ?/HIWDUURZ Q�

?(1',)
?:+,/(^�1 ?QHT ��`

?,)^�1� LV HYHQ`
?67$7( �; ?/HIWDUURZ ; ?WLPHV ;�
?67$7( �1 ?/HIWDUURZ 1 � ��

?(/6(>�1� LV RGG@
?67$7( �\ ?/HIWDUURZ \ ?WLPHV ;�
?67$7( �1 ?/HIWDUURZ 1 � ��

?(1',)
?(1':+,/(

?HQG^DOJRULWKPLF`
?HQG^DOJRULWKP`

0RUH LQIRUPDWLRQ DERXW DOO SRVVLEOH FRPPDQGV DYDLODEOH DW WKH SURMHFW SDJH
KWWS���GHYHORSHU�EHUOLRV�GH�GRFPDQ�"JURXSBLG ����

7KH RࡅFLDO PDQXDO LV ORFDWHG DW
KWWS���PLUURUV�FWDQ�RUJ�PDFURV�ODWH[�FRQWULE�DOJRULWKPV�DOJRULWKPV�SGI

����� 7\SHVHWWLQJ XVLQJ WKH SURJUDP SDFNDJH

7KH SURJUDP SDFNDJH SURYLGHV PDFURV IRU W\SHVHWWLQJ DOJRULWKPV� (DFK OLQH LV VHW LQ PDWK
PRGH� VR DOO WKH LQGHQWDWLRQ DQG VSDFLQJ LV GRQH DXWRPDWLFDOO\� 7KH QRWDWLRQ _YDUL�
DEOHBQDPH_ FDQ EH XVHG ZLWKLQ QRUPDO WH[W� PDWKV H[SUHVVLRQV RU SURJUDPV WR LQGLFDWH D

�� &KDSWHU ���� RQ SDJH ���

���

http://developer.berlios.de/docman/?group_id=3442
http://mirrors.ctan.org/macros/latex/contrib/algorithms/algorithms.pdf


$OJRULWKPV

YDULDEOH QDPH� 8VH ?RULJEDU WR JHW D QRUPDO _ V\PERO LQ D SURJUDP� 7KH FRPPDQGV ?$ �
?% � ?3 � ?4 � ?5 � ?6 � ?7 DQG ?= W\SHVHW WKH FRUUHVSRQGLQJ EROG OHWWHU ZLWK WKH QH[W REMHFW
DV D VXEVFULSW �HJ ?6� W\SHVHWV ^?EI 6�B��` HWF�� 3ULPHV ZRUN QRUPDOO\� HJ ?6նն �

%HORZ LV DQ H[DPSOH RI W\SHVHWWLQJ D EDVLF DOJRULWKP XVLQJ WKH SURJUDP SDFNDJH �UHPHPEHU
WR DGG WKH ?XVHSDFNDJH^SURJUDP` VWDWHPHQW WR \RXU GRFXPHQW SUHDPEOH��

?EHJLQ^SURJUDP`
?PER[^$ IDVW H[SRQHQWLDWLRQ SURFHGXUH�`
?%(*,1 ?? �

?)25 L� � ?72 �� ?67(3 � ?'2
_H[SW_���L�� ?? _QHZOLQH_�� ?2' �

?UFRPPHQW^7KLV WH[W ZLOO EH VHW IOXVK WR WKH ULJKW PDUJLQ`
?:+(5(
?352& _H[SW_�[�Q� ?%2'<

]� ��
?'2 ?,) Q � ?7+(1 ?(;,7 ?),�

?'2 ?,) _RGG_�Q� ?7+(1 ?(;,7 ?),�
?&200(17^7KLV LV D FRPPHQW VWDWHPHQW`�

Q� Q��� [� [[ ?2'�
?^ Q!� ?`�
Q� Q��� ]� ][ ?2'�

_SULQW_�]� ?(1'352&
?(1'
?HQG^SURJUDP`

)LJXUH ���

7KH FRPPDQGV ?� DQG ?� DUH UHGHࢺQHG WR W\SHVHW DQ DOJRULWKP LQ D PLQLSDJH� VR DQ
DOJRULWKP FDQ DSSHDU DV D VLQJOH ER[ LQ D IRUPXOD� )RU H[DPSOH� WR VWDWH WKDW D SDUWLFXODU
DFWLRQ V\VWHP LV HTXLYDOHQW WR D :+,/( ORRS \RX FDQ ZULWH�

?>
?� ?$&7,216 $�

$ ?(4 ?,) ?%^` ?7+(1 ?6^`� ?&$// $
?(/6( ?&$// = ?), ?4(

���



7\SHVHWWLQJ XVLQJ WKH SURJUDP SDFNDJH

?(1'$&7,216 ?�
?(47
?� ?:+,/( ?%^` ?'2 ?6^` ?2' ?�
?@

'LMNVWUD FRQGLWLRQDOV DQG ORRSV�

?EHJLQ^SURJUDP`
?,) [  � ?$5 \� \��
?%$5 [  � ?$5 \� \A�
?XWGRWV
?%$5 [  Q ?$5 \� ?GLVSOD\VW\OH?VXPB^L �`AQ \BL ?),

?'2 � ?RULJEDU [ ?$1' [!� ?$5 [� [��
?%$5 ?127 � ?RULJEDU [ ?$5 [� ?PRGEDU^[��` ?2'
?HQG^SURJUDP`

/RRSV ZLWK PXOWLSOH H[LWV�

?EHJLQ^SURJUDP`
?'2 ?'2 ?,) ?%� ?7+(1 ?(;,7 ?),�

?6��
?,) ?%� ?7+(1 ?(;,7��� ?), ?2'�

?,) ?%� ?7+(1 ?(;,7 ?), ?2'
?HQG^SURJUDP`

$ 5HYHUVH (QJLQHHULQJ ([DPSOH�

+HUHَV WKH RULJLQDO SURJUDP�

?EHJLQ^SURJUDP`
?9$5 ?VHT^P � �� S � �� _ODVW_ � CC 

`�
?$&7,216 _SURJ_�
_SURJ_ ?$&7,21(4 �

?VHT^_OLQH_ � CC 

� P � �� L � �`�
?&$// _LQKHUH_ ?(1'$&7,21

O ?$&7,21(4 �
L � L���
?,) �L �Q���� ?7+(1 ?&$// _DOOGRQH_ ?), �
P � ��
?,) _LWHP_>L@ ?QHT _ODVW_

?7+(1 _ZULWH_�_OLQH_�� _OLQH_ � CC 

� P � ��
?&$// _LQKHUH_ ?), �

?&$// _PRUH_ ?(1'$&7,21
_LQKHUH_ ?$&7,21(4 �

S � _QXPEHU_>L@� _OLQH_ � _LWHP_>L@�
_OLQH_ � _OLQH_ ?FRQFDW CC 

 ?FRQFDW S�
?&$// _PRUH_ ?(1'$&7,21

_PRUH_ ?$&7,21(4 �
?,) �P �� ?7+(1 S � _QXPEHU_>L@�
_OLQH_ � _OLQH_ ?FRQFDW CC� 

 ?FRQFDW S ?), �
_ODVW_ � _LWHP_>L@�
?&$// O ?(1'$&7,21

_DOOGRQH_ ?$&7,21(4 _ZULWH_�_OLQH_�� ?&$// = ?(1'$&7,21 ?(1'$&7,216 ?(1'
?HQG^SURJUDP`

$QG KHUHَV WKH WUDQVIRUPHG DQG FRUUHFWHG YHUVLRQ�

?EHJLQ^SURJUDP`
?VHT^_OLQH_ � CC 

� L � �`�
?:+,/( L ?QHT Q�� ?'2

_OLQH_ � _LWHP_>L@ ?FRQFDW CC 

 ?FRQFDW _QXPEHU_>L@�
L � L���
?:+,/( L ?QHT Q�� ?$1' _LWHP_>L@  _LWHP_>L��@ ?'2

���



$OJRULWKPV

_OLQH_ � _OLQH_ ?FRQFDW CC� 

 ?FRQFDW _QXPEHU_>L@��
L � L�� ?2' �

_ZULWH_�_OLQH_� ?2'
?HQG^SURJUDP`

7KH SDFNDJH DOVR SURYLGHV D PDFUR IRU W\SHVHWWLQJ D VHW OLNH WKLV� ?VHW^[ ?LQ 1 _ [ ! �`
�

/LQHV FDQ EH QXPEHUHG E\ VHWWLQJ ?1XPEHU3URJUDPVWUXH DQG QXPEHULQJ WXUQHG Rࢹ ZLWK
?1XPEHU3URJUDPVIDOVH

3DFNDJH SDJH��

3DFNDJH GRFXPHQWDWLRQ��

����� 5HIHUHQFHV

ٗ ࢃࢆ7 ࢊࡿࢇࢁࢇࢄࢄࢍ ࢊࡿࢌࡿࢋ ࢍࢄ ࢃࢆ DOJRULWKPV SDFNDJH� 5RJ«ULR %ULWR ������� KWWS�
��PLUURUV�FWDQ�RUJ�PDFURV�ODWH[�FRQWULE�DOJRULWKPV�DOJRULWKPV�SGI

�� KWWS���ZZZ�FWDQ�RUJ�SNJ�SURJUDP
�� KWWS���PLUURU�FWDQ�RUJ�PDFURV�ODWH[�FRQWULE�SURJUDP�SURJUDP�GRF�SGI

���

http://mirrors.ctan.org/macros/latex/contrib/algorithms/algorithms.pdf
http://mirrors.ctan.org/macros/latex/contrib/algorithms/algorithms.pdf
http://www.ctan.org/pkg/program
http://mirror.ctan.org/macros/latex/contrib/program/program-doc.pdf


��� 6RXUFH &RGH /LVWLQJV

����� 8VLQJ WKH OLVWLQJV SDFNDJH

8VLQJ WKH SDFNDJH OLVWLQJV \RX FDQ DGG QRQ�IRUPDWWHG WH[W DV \RX ZRXOG GR ZLWK ?EH�
JLQ^YHUEDWLP` EXW LWV PDLQ DLP LV WR LQFOXGH WKH VRXUFH FRGH RI DQ\ SURJUDPPLQJ ODQJXDJH
ZLWKLQ \RXU GRFXPHQW� ,I \RX ZLVK WR LQFOXGH SVHXGRFRGH RU DOJRULWKPV� \RX PD\ QGࢺ $O�
JRULWKPV DQG 3VHXGRFRGH� XVHIXO DOVR�
7R XVH WKH SDFNDJH� \RX QHHG�

?XVHSDFNDJH^OLVWLQJV`

7KH OLVWLQJV SDFNDJH VXSSRUWV KLJKOLJKWLQJ RI DOO WKH PRVW FRPPRQ ODQJXDJHV DQG LW LV
KLJKO\ FXVWRPL]DEOH� ,I \RX MXVW ZDQW WR ZULWH FRGH ZLWKLQ \RXU GRFXPHQW WKH SDFNDJH
SURYLGHV WKH OVWOLVWLQJ HQYLURQPHQW�

?EHJLQ^OVWOLVWLQJ`
3XW \RXU FRGH KHUH�
?HQG^OVWOLVWLQJ`

$QRWKHU SRVVLELOLW\� WKDW LV YHU\ XVHIXO LI \RX FUHDWHG D SURJUDP RQ VHYHUDO OHVࢺ DQG \RX
DUH VWLOO HGLWLQJ LW� LV WR LPSRUW WKH FRGH IURP WKH VRXUFH LWVHOI� 7KLV ZD\� LI \RX PRGLI\ WKH
VRXUFH� \RX MXVW KDYH WR UHFRPSLOH WKH /D7H; FRGH DQG \RXU GRFXPHQW ZLOO EH XSGDWHG�
7KH FRPPDQG LV�

?OVWLQSXWOLVWLQJ^VRXUFHBILOHQDPH�S\`

LQ WKH H[DPSOH WKHUH LV D 3\WKRQ VRXUFH� EXW LW GRHVQَW PDWWHU� \RX FDQ LQFOXGH DQ\ OHࢺ
EXW \RX KDYH WR ZULWH WKH IXOO OHࢺ QDPH� ,W ZLOO EH FRQVLGHUHG SODLQ WH[W DQG LW ZLOO EH
KLJKOLJKWHG DFFRUGLQJ WR \RXU VHWWLQJV� WKDW PHDQV LW GRHVQَW UHFRJQL]H WKH SURJUDPPLQJ
ODQJXDJH E\ LWVHOI� <RX FDQ VSHFLI\ WKH ODQJXDJH ZKLOH LQFOXGLQJ WKH OHࢺ ZLWK WKH IROORZLQJ
FRPPDQG�

?OVWLQSXWOLVWLQJ>ODQJXDJH 3\WKRQ@^VRXUFHBILOHQDPH�S\`

<RX FDQ DOVR VSHFLI\ D VFRSH IRU WKH �OHࢺ

?OVWLQSXWOLVWLQJ>ODQJXDJH 3\WKRQ� ILUVWOLQH ��� ODVWOLQH ��@^VRXUFHBILOHQDPH�S\`

7KLV FRPHV LQ KDQG\ LI \RX DUH VXUH WKDW WKH OHࢺ ZLOO QRW FKDQJH �DW OHDVW EHIRUH WKH VSHFLࢺHG
OLQHV�� <RX PD\ DOVR RPLW WKH ILUVWOLQH RU ODVWOLQH SDUDPHWHU� LW PHDQV HYHU\WKLQJ XS
WR RU VWDUWLQJ IURP WKLV SRLQW �

� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�/D7H;��)$OJRULWKPV���DQG���3VHXGRFRGH

���

http://en.wikibooks.org/wiki/LaTeX%2FAlgorithms%20and%20Pseudocode


6RXUFH &RGH /LVWLQJV

7KLV LV D EDVLF H[DPSOH IRU VRPH 3DVFDO FRGH�

?GRFXPHQWFODVV^DUWLFOH`
?XVHSDFNDJH^OLVWLQJV` � ,QFOXGH WKH OLVWLQJV�SDFNDJH
?EHJLQ^GRFXPHQW`
?OVWVHW^ODQJXDJH 3DVFDO` � 6HW \RXU ODQJXDJH �\RX FDQ FKDQJH WKH
ODQJXDJH IRU HDFK FRGH�EORFN RSWLRQDOO\�

?EHJLQ^OVWOLVWLQJ`>IUDPH VLQJOH@ � 6WDUW \RXU FRGH�EORFN
IRU L� PD[LQW WR � GR
EHJLQ
^ GR QRWKLQJ `
HQG�
:ULWH�
&DVH LQVHQVLWLYH 
��
:ULWH�
3DVFDO NH\ZRUGV�
��
?HQG^OVWOLVWLQJ`

?HQG^GRFXPHQW`

)LJXUH ���

������� 6XSSRUWHG ODQJXDJHV

,W VXSSRUWV WKH IROORZLQJ SURJUDPPLQJ ODQJXDJHV�

$%$3��� ,'/� 3/�,
$&6/ LQIRUP 3ODVP
$GD� -DYD� 329
$OJRO� -90,6 3URORJ
$QW NVK 3URPHOD
$VVHPEOHU��� /LVS� 3\WKRQ
$ZN� /RJR 5
EDVK PDNH� 5HGXFH
%DVLF��� 0DWKHPDWLFD��� 5H[[
&� 0DWODE 56/
&��� 0HUFXU\ 5XE\
&DPO� 0HWD3RVW 6�
&OHDQ 0LUDQGD 6$6
&RERO� 0L]DU 6FLODE
&RPDO 0/ VK
FVK 0RGHOLFD� 6+(/;/
'HOSKL 0RGXOD�� 6LPXOD�
(LࢹHO 0X3$' 64/

���



8VLQJ WKH OLVWLQJV SDFNDJH

(ODQ 1$675$1 WFO�
HUODQJ 2EHURQ�� 7H;�
(XSKRULD 2&/� 9%6FULSW
)RUWUDQ� 2FWDYH 9HULORJ
*&/ 2] 9+'/�
*QXSORW 3DVFDO� 950/�
+DVNHOO 3HUO ;0/
+70/ 3+3 ;6/7

)RU VRPH RI WKHP� VHYHUDO GLDOHFWV DUH VXSSRUWHG� )RU PRUH LQIRUPDWLRQ� UHIHU WR WKH GRF�
XPHQWDWLRQ WKDW FRPHV ZLWK WKH SDFNDJH� LW VKRXOG EH ZLWKLQ \RXU GLVWULEXWLRQ XQGHU WKH
QDPH OLVWLQJV��GYL �

1RWHV
�� ,W VXSSRUWV 0DWKHPDWLFD FRGH RQO\ LI \RX DUH W\SLQJ LQ SODLQ WH[W IRUPDW� <RX FDQَW
LQFOXGH �1% OHVࢺ ?OVWLQSXWOLVWLQJ^���` DV \RX FRXOG ZLWK DQ\ RWKHU SURJUDPPLQJ
ODQJXDJH� EXW 0DWKHPDWLFD FDQ H[SRUW LQ D SUHWW\�IRUPDWWHG /D7H; VRXUFH�

�� 6SHFLࢺFDWLRQ RI WKH GLDOHFW LV PDQGDWRU\ IRU WKHVH ODQJXDJHV �H�J�
ODQJXDJH ^>[��PDVP@$VVHPEOHU`��

�� 0RGHOLFD LV VXSSRUWHG YLD WKH GWV\QWD[ SDFNDJH DYDLODEOH KHUH��
�� )RU WKHVH ODQJXDJHV� PXOWLSOH GLDOHFWV DUH VXSSRUWHG� &� IRU H[DPSOH� KDV
$16,� +DQGHO� 2EMHFWLYH DQG 6KDUS� 6HH S� �� RI WKH >IWS���IWS�WH[�DF�XN�WH[�
DUFKLYH�PDFURV�ODWH[�FRQWULE�OLVWLQJV�OLVWLQJV�SGI OLVWLQJV PDQXDO@ IRU DQ RYHUYLHZ�

������� 6HWWLQJV

<RX FDQ PRGLI\ VHYHUDO SDUDPHWHUV WKDW ZLOO DࢹHFW KRZ WKH FRGH LV VKRZQ� <RX FDQ SXW
WKH IROORZLQJ FRGH DQ\ZKHUH LQ WKH GRFXPHQW �LW GRHVQَW PDWWHU ZKHWKHU EHIRUH RU DIWHU
?EHJLQ^GRFXPHQW`�� FKDQJH LW DFFRUGLQJ WR \RXU QHHGV� 7KH PHDQLQJ LV H[SODLQHG QH[W WR
DQ\ OLQH�

?XVHSDFNDJH^OLVWLQJV`
?XVHSDFNDJH^FRORU`

?GHILQHFRORU^P\JUHHQ`^UJE`^�������`
?GHILQHFRORU^P\JUD\`^UJE`^�����������`
?GHILQHFRORU^P\PDXYH`^UJE`^�����������`

?OVWVHW^ �
EDFNJURXQGFRORU ?FRORU^ZKLWH`� � FKRRVH WKH EDFNJURXQG FRORU� \RX PXVW DGG

?XVHSDFNDJH^FRORU` RU ?XVHSDFNDJH^[FRORU`
EDVLFVW\OH ?IRRWQRWHVL]H� � WKH VL]H RI WKH IRQWV WKDW DUH XVHG IRU WKH

FRGH
EUHDNDWZKLWHVSDFH IDOVH� � VHWV LI DXWRPDWLF EUHDNV VKRXOG RQO\ KDSSHQ

DW ZKLWHVSDFH
EUHDNOLQHV WUXH� � VHWV DXWRPDWLF OLQH EUHDNLQJ
FDSWLRQSRV E� � VHWV WKH FDSWLRQ�SRVLWLRQ WR ERWWRP
FRPPHQWVW\OH ?FRORU^P\JUHHQ`� � FRPPHQW VW\OH
GHOHWHNH\ZRUGV ^���`� � LI \RX ZDQW WR GHOHWH NH\ZRUGV IURP WKH

JLYHQ ODQJXDJH

� KWWSV���FRGH�JRRJOH�FRP�S�GWV\QWD[�

���

https://code.google.com/p/dtsyntax/


6RXUFH &RGH /LVWLQJV

HVFDSHLQVLGH ^?�`^�`� � LI \RX ZDQW WR DGG /D7H; ZLWKLQ \RXU FRGH
H[WHQGHGFKDUV WUXH� � OHWV \RX XVH QRQ�$6&,, FKDUDFWHUV� IRU

��ELWV HQFRGLQJV RQO\� GRHV QRW ZRUN ZLWK 87)��
IUDPH VLQJOH� � DGGV D IUDPH DURXQG WKH FRGH
NHHSVSDFHV WUXH� � NHHSV VSDFHV LQ WH[W� XVHIXO IRU NHHSLQJ

LQGHQWDWLRQ RI FRGH �SRVVLEO\ QHHGV FROXPQV IOH[LEOH�
NH\ZRUGVW\OH ?FRORU^EOXH`� � NH\ZRUG VW\OH
ODQJXDJH 2FWDYH� � WKH ODQJXDJH RI WKH FRGH
RWKHUNH\ZRUGV ^����`� � LI \RX ZDQW WR DGG PRUH NH\ZRUGV WR WKH

VHW
QXPEHUV OHIW� � ZKHUH WR SXW WKH OLQH�QXPEHUV� SRVVLEOH

YDOXHV DUH �QRQH� OHIW� ULJKW�
QXPEHUVHS �SW� � KRZ IDU WKH OLQH�QXPEHUV DUH IURP WKH FRGH
QXPEHUVW\OH ?WLQ\?FRORU^P\JUD\`� � WKH VW\OH WKDW LV XVHG IRU WKH OLQH�QXPEHUV
UXOHFRORU ?FRORU^EODFN`� � LI QRW VHW� WKH IUDPH�FRORU PD\ EH FKDQJHG

RQ OLQH�EUHDNV ZLWKLQ QRW�EODFN WH[W �H�J� FRPPHQWV �JUHHQ KHUH��
VKRZVSDFHV IDOVH� � VKRZ VSDFHV HYHU\ZKHUH DGGLQJ SDUWLFXODU

XQGHUVFRUHV� LW RYHUULGHV 
VKRZVWULQJVSDFHV

VKRZVWULQJVSDFHV IDOVH� � XQGHUOLQH VSDFHV ZLWKLQ VWULQJV RQO\
VKRZWDEV IDOVH� � VKRZ WDEV ZLWKLQ VWULQJV DGGLQJ SDUWLFXODU

XQGHUVFRUHV
VWHSQXPEHU �� � WKH VWHS EHWZHHQ WZR OLQH�QXPEHUV� ,I LW
V

�� HDFK OLQH ZLOO EH QXPEHUHG
VWULQJVW\OH ?FRORU^P\PDXYH`� � VWULQJ OLWHUDO VW\OH
WDEVL]H �� � VHWV GHIDXOW WDEVL]H WR � VSDFHV
WLWOH ?OVWQDPH � VKRZ WKH ILOHQDPH RI ILOHV LQFOXGHG ZLWK

?OVWLQSXWOLVWLQJ� DOVR WU\ FDSWLRQ LQVWHDG RI WLWOH
`

HVFDSHLQVLGH
7KH HVFDSHLQVLGH OLQH QHHGV DQ H[SODQDWLRQ� 7KH RSWLRQ HVFDSHLQVLGH ^$`^%` ZLOO GHࢺQH
GHOLPLWHUV IRU HVFDSLQJ LQWR /D7H; FRGH� L�H� DOO WKH FRGH EHWZHHQ WKH VWULQJ ْ$ْ DQG ْ%ْ
ZLOO EH SDUVHG DV /D7H; RYHU WKH FXUUHQW OLVWLQJV VW\OH� ,Q WKH H[DPSOH DERYH� WKH FRPPHQWV
IRU 2FWDYH VWDUW ZLWK �� DQG WKH\ DUH JRLQJ WR EH SULQWHG LQ WKH GRFXPHQW XQOHVV WKH\ VWDUW
ZLWK �� LQ ZKLFK FDVH WKH\ DUH UHDG DV /D7H; �ZLWK DOO /D7H; FRPPDQGV IXOࢺOOHG� XQWLO
WKH\َUH FORVHG ZLWK DQRWKHU �� ,I \RX DGG WKH DERYH SDUDJUDSK� WKH IROORZLQJ FDQ EH XVHG
WR DOWHU WKH VHWWLQJV ZLWKLQ WKH FRGH�

?OVWVHW^ODQJXDJH &�FDSWLRQ ^'HVFULSWLYH &DSWLRQ 7H[W`�ODEHO 'HVFULSWLYH/DEHO`

7KHUH DUH PDQ\ PRUH RSWLRQV� FKHFN WKH RࢼFLDO GRFXPHQWDWLRQ�

������� 6W\OH GHࡃQLWLRQ

7KH SDFNDJH OHWV \RX GHࢺQH VW\OHV� L�H� SURࢺOHV VSHFLI\LQJ D VHW RI VHWWLQJV�
([DPSOH

?OVWGHILQHVW\OH^FXVWRPF`^
EHORZFDSWLRQVNLS �?EDVHOLQHVNLS�
EUHDNOLQHV WUXH�
IUDPH /�
[OHIWPDUJLQ ?SDULQGHQW�
ODQJXDJH &�
VKRZVWULQJVSDFHV IDOVH�
EDVLFVW\OH ?IRRWQRWHVL]H?WWIDPLO\�
NH\ZRUGVW\OH ?EIVHULHV?FRORU^JUHHQ����EODFN`�
FRPPHQWVW\OH ?LWVKDSH?FRORU^SXUSOH����EODFN`�
LGHQWLILHUVW\OH ?FRORU^EOXH`�
VWULQJVW\OH ?FRORU^RUDQJH`�

���



8VLQJ WKH OLVWLQJV SDFNDJH

`

?OVWGHILQHVW\OH^FXVWRPDVP`^
EHORZFDSWLRQVNLS �?EDVHOLQHVNLS�
IUDPH /�
[OHIWPDUJLQ ?SDULQGHQW�
ODQJXDJH >[��PDVP@$VVHPEOHU�
EDVLFVW\OH ?IRRWQRWHVL]H?WWIDPLO\�
FRPPHQWVW\OH ?LWVKDSH?FRORU^SXUSOH����EODFN`�

`

?OVWVHW^HVFDSHFKDU #�VW\OH FXVWRPF`

,Q RXU H[DPSOH� ZH RQO\ VHW WZR RSWLRQV JOREDOO\� WKH GHIDXOW VW\OH DQG WKH HVFDSH FKDUDFWHU�
8VDJH�

?EHJLQ^OVWOLVWLQJ`
�LQFOXGH �VWGLR�K!
�GHILQH 1 ��
� %ORFN
 FRPPHQW �

LQW PDLQ��
^

LQW L�

�� /LQH FRPPHQW�
SXWV��+HOOR ZRUOG����

IRU �L  �� L � 1� L���
^

SXWV��/D7H; LV DOVR JUHDW IRU SURJUDPPHUV����
`

UHWXUQ ��
`
?HQG^OVWOLVWLQJ`

?OVWLQSXWOLVWLQJ>FDSWLRQ 6FKHGXOHU� VW\OH FXVWRPF@^KHOOR�F`

7KH & SDUW ZLOO SULQW DV

)LJXUH ���

���



6RXUFH &RGH /LVWLQJV

������� $XWRPDWLQJ OHࡃ LQFOXVLRQ

,I \RX KDYH D EXQFK RI VRXUFH OHVࢺ \RX ZDQW WR LQFOXGH� \RX PD\ QGࢺ \RXUVHOI GRLQJ WKH
VDPH WKLQJ RYHU DQG RYHU DJDLQ� 7KLV LV ZKHUH PDFURV VKRZ WKHLU UHDO SRZHU�

?QHZFRPPDQG^?LQFOXGHFRGH`>�@>F@^?OVWLQSXWOLVWLQJ>FDSWLRQ ��� HVFDSHFKDU �
VW\OH FXVWRP��@^��``
� ���

?LQFOXGHFRGH^VFKHG�F`
?LQFOXGHFRGH>DVP@^VFKHG�V`
� ���

?OVWOLVWRIOLVWLQJV

,Q WKLV H[DPSOH� ZH FUHDWH RQH FRPPDQG WR HDVH VRXUFH FRGH LQFOXVLRQ� :H VHW WKH GHIDXOW
VW\OH WR EH FXVWRPF � $OO OLVWLQJV ZLOO KDYH WKHLU QDPH DV FDSWLRQ� ZH GR QRW KDYH WR ZULWH
WKH OHࢺ QDPH WZLFH WKDQNV WR WKH PDFUR� )LQDOO\ ZH OLVW DOO OLVWLQJV ZLWK WKLV FRPPDQG IURP
WKH OLVWLQJV SDFNDJH�

6HH 0DFURV� IRU PRUH GHWDLOV�

������� (QFRGLQJ LVVXH

%\ GHIDXOW� OLVWLQJV GRHV QRW VXSSRUW PXOWL�E\WH HQFRGLQJ IRU VRXUFH FRGH� 7KH H[WHQG�
HGFKDU RSWLRQ RQO\ ZRUNV IRU ��ELWV HQFRGLQJV VXFK DV ODWLQ��

7R KDQGOH 87)��� \RX VKRXOG WHOO OLVWLQJV KRZ WR LQWHUSUHW WKH VSHFLDO FKDUDFWHUV E\ GHࢺQLQJ
WKHP OLNH VR

?OVWVHW^OLWHUDWH 
^£`^^?
D``� ^«`^^?
H``� ^¯`^^?
L``� ^µ`^^?
R``� ^¼`^^?
X``�
^�`^^?
$``� ^�`^^?
(``� ^�`^^?
,``� ^�`^^?
2``� ^�`^^?
8``�
^¢`^^?CD``� ^ª`^^?CH``� ^®`^^?CL``� ^´`^^?CR``� ^»`^^?CX``�
^�`^^?C$``� ^�`^^?
(``� ^�`^^?C,``� ^�`^^?C2``� ^�`^^?C8``�
^¦`^^?�D``� ^`^^?�H``� ^±`^^?�L``� ^¸`^^?�R``� ^¾`^^?�X``�
^�`^^?�$``� ^�`^^?�(``� ^�`^^?�,``� ^�`^^?�2``� ^�`^^?�8``�
^¤`^^?AD``� ^¬`^^?AH``� ^°`^^?AL``� ^¶`^^?AR``� ^½`^^?AX``�
^�`^^?A$``� ^�`^^?A(``� ^�`^^?A,``� ^�`^^?A2``� ^�`^^?A8``�
^Ć`^^?RH``� ^ą`^^?2(``� ^¨`^^?DH``� ^�`^^?$(``� ^¡`^^?VV``�
^Ġ``� ^ğ``� ^Ą``� ^ă``�
^©`^^?F F``� ^�`^^?F &``� ^º`^^?R``� ^§`^^?U D``� ^�`^^?U $``�
^֗`^^?(85``� ^e`^^?SRXQGV``�

`

7KH DERYH WDEOH ZLOO FRYHU PRVW FKDUDFWHUV LQ ODWLQ ODQJXDJHV� )RU D PRUH GHWDLOHG H[SODQD�
WLRQ RI WKH XVDJH RI WKH OLWHUDWH RSWLRQ FKHFN VHFWLRQ ��� LQ WKH >IWS���IWS�WH[�DF�XN�WH[�
DUFKLYH�PDFURV�ODWH[�FRQWULE�OLVWLQJV�OLVWLQJV�SGI /LVWLQJV 'RFXPHQWDWLRQ@�

$QRWKHU SRVVLELOLW\ LV WR UHSODFH ?XVHSDFNDJH^OLVWLQJV` �LQ WKH SUHDPEOH� ZLWK ?XVHSD�
FNDJH^OLVWLQJVXWI�`�

� &KDSWHU �� RQ SDJH ���

���



7KH PLQWHG SDFNDJH

������� &XVWRPL]LQJ FDSWLRQV

<RX FDQ KDYH IDQF\ FDSWLRQV �RU WLWOHV� IRU \RXU OLVWLQJV XVLQJ WKH FDSWLRQ SDFNDJH� +HUH
LV DQ H[DPSOH IRU OLVWLQJV�

?XVHSDFNDJH^FDSWLRQ`
?XVHSDFNDJH^OLVWLQJV`

?'HFODUH&DSWLRQ)RQW^ZKLWH`^ ?FRORU^ZKLWH` `
?'HFODUH&DSWLRQ)RUPDW^OLVWLQJ`^

?FRORUER[>FP\N@^����� ����� ��������� `^
?SDUER[^?WH[WZLGWK`^?KVSDFH^��SW`������`

`
`
?FDSWLRQVHWXS>OVWOLVWLQJ@^ IRUPDW OLVWLQJ� ODEHOIRQW ZKLWH� WH[WIRQW ZKLWH�
VLQJOHOLQHFKHFN IDOVH� PDUJLQ �SW� IRQW ^EI�IRRWQRWHVL]H` `

� ���

?OVWLQSXWOLVWLQJ>FDSWLRQ 0\ FDSWLRQ@^VRXUFHILOH�ODQJ`

����� 7KH PLQWHG SDFNDJH

PLQWHG LV DQ DOWHUQDWLYH WR OLVWLQJV ZKLFK KDV EHFRPH SRSXODU� ,W XVHV WKH H[WHUQDO 3\WKRQ
OLEUDU\ 3\JPHQWV� IRU FRGH KLJKOLJKWLQJ� ZKLFK DV RI 1RY ���� ERDVWV RYHU ��� VXSSRUWHG
ODQJXDJHV DQG WH[W IRUPDWV�

$V WKH SDFNDJH UHOLHV RQ H[WHUQDO 3\WKRQ FRGH� WKH VHWXS UHTXLUH D IHZ PRUH VWHSV WKDQ D
XVXDO /D7H; SDFNDJH� VR SOHDVH KDYH D ORRN DW WKHLU *LW+XE UHSR� DQG WKHLU PDQXDO��

����� 5HIHUHQFHV

$ ORW PRUH GHWDLOHG LQIRUPDWLRQ FDQ EH IRXQG LQ D 3') E\ &DUVWHQ +HLQ] DQG %URRNV
0RVHV��

'HWDLOV DQG GRFXPHQWDWLRQ DERXW WKH /LVWLQJV SDFNDJH FDQ EH IRXQG DW LWV &7$1 ZHEVLWH��

� KWWS���S\JPHQWV�RUJ�
� KWWSV���JLWKXE�FRP�JSRRUH�PLQWHG
� KWWSV���JLWKXE�FRP�JSRRUH�PLQWHG�EORE�PDVWHU�VRXUFH�PLQWHG�SGI
� KWWS���PLUURU�KPF�HGX�FWDQ�PDFURV�ODWH[�FRQWULE�OLVWLQJV�OLVWLQJV�SGI
� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�OLVWLQJV�

���

http://pygments.org/
https://github.com/gpoore/minted
https://github.com/gpoore/minted/blob/master/source/minted.pdf
http://mirror.hmc.edu/ctan/macros/latex/contrib/listings/listings.pdf
http://www.ctan.org/tex-archive/macros/latex/contrib/listings/




��� /LQJXLVWLFV

7KHUH DUH D QXPEHU RI /D7H; SDFNDJHV DYDLODEOH IRU ZULWLQJ OLQJXLVWLFV SDSHUV� 9DULRXV
SDFNDJHV KDYH EHHQ FUHDWHG IRU HQXPHUDWHG H[DPSOHV� V\QWDFWLF WUHHV� 27 WDEOHDX[� IHDWXUH
PDWULFHV� ,3$ IRQWV� DQG PDQ\ RWKHU DSSOLFDWLRQV� 6RPH SDFNDJHV VXFK DV WKH

WLSD

SDFNDJH DUH HࢹHFWLYHO\ VWDQGDUG ZLWKLQ WKH �HOGࢺ ZKLOH RWKHUV ZLOO YDU\ E\ DXWKRU SUHIHUHQFH�

6RPH UHFRPPHQGHG SDFNDJHV��

ٗ *ORVVHV� JE�H RU &RYLQJWRQ�
ٗ ,3$ V\PEROV� WLSD�
ٗ 27 7DEOHDX[� 27WDEO[�
ٗ 6\QWDFWLF WUHHV� TWUHH � WUHH�GYLSV �IRU GUDZLQJ DUURZV��

ٗ $OWHUQDWLYHO\� [\OLQJ LV YHU\ SRZHUIXO EXW QRW DV XVHU IULHQGO\ DV TWUHH�
ٗ 7KH [\� SDFNDJH LWVHOI KDV D VWHHS OHDUQLQJ FXUYH� EXW DOORZV D ORW RI FRQWURO� IRU VLPSOHVW
WUHHV XVH WKH [\PDWUL[ IHDWXUH DQG DUURZV�

ٗ WLN]�TWUHH� KDV WKH VDPH V\QWD[ DV TWUHH� EXW XVHV 3*)�7LN=� ZKLFK DOORZV PRUH RSWLRQV
IRU GUDZLQJ DUURZV� HWF�

ٗ 'HSHQGHQF\ WUHHV DQG EXEEOH SDUVHV�

ٗ 7KH 7LN=�GHSHQGHQF\� SDFNDJH SURYLGHV D KLJK�OHYHO� FRQYHQLHQW LQWHUIDFH WR GUDZ GH�
SHQGHQF\ JUDSKV� ,W LV EDVHG RQ 3*)�7LN= EXW GRHV QRW UHTXLUH SULRU NQRZOHGJH RI
7LN= LQ RUGHU WR EH XVHG SURGXFWLYHO\�

ٗ $WWULEXWH�9DOXH 0DWULFHV �$90V�� DYP�
ٗ -RKQ )UDPSWRQَV H[SH[� H[SH[�

����� (QXPHUDWHG H[DPSOHV

7KHUH DUH VHYHUDO FRPPRQO\ XVHG SDFNDJHV IRU FUHDWLQJ WKH NLQGV RI QXPEHUHG H[DPSOHV
WKDW DUH XVHG LQ OLQJXLVWLFV SXEOLFDWLRQV�

� KWWS���MRQHV�OLQJ�LQGLDQD�HGX�aPGLFNLQVRQ����ODWH[�VOLGHV�SGI /D7H; IRU /LQJXLVWV SUHVHQWD�
WLRQ

� KWWS���FWDQ�RUJ�WH[�DUFKLYH�PDFURV�JHQHULF�GLDJUDPV�[\SLF�[\
� KWWS���FWDQ�RUJ�SNJ�WLN]�TWUHH
� KWWS���VRXUFHIRUJH�QHW�SURMHFWV�WLN]�GHSHQGHQF\�
� KWWS���QOS�VWDQIRUG�HGX�aPDQQLQJ�WH[�DYP�VW\
� KWWS���ZZZ�PDWK�QHX�HGX�OLQJ�WH[�

���
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/LQJXLVWLFV

������� JE�H

7KH

JE�H

SDFNDJH� LV FDOOHG ZLWK�

?XVHSDFNDJH^JE�H`

,03257$17� ,I \RX XVH JE�H SDFNDJH� OHW LW EH WKH ODVW ?XVHSDFNDJH FDOO LQ WKH GRFX�
PHQWَV SUHDPEOH� 2WKHUZLVH \RX PD\ JHW H[FHHGHG SDUDPHWHU VWDFN VL]H HUURU�
([DPSOHV IRU WKLV SDFNDJH DUH SODFHG ZLWKLQ WKH

H[H

HQYLURQPHQW� DQG HDFK H[DPSOH LV LQWURGXFHG ZLWK WKH ?H[ FRPPDQG�

?EHJLQ^H[H`
?H[ 7KLV LV DQ H[DPSOH�

?HQG^H[H`

SURGXFHV�

)LJXUH ���

0XOWLSOH H[DPSOHV FDQ EH LQFOXGHG ZLWKLQ WKH HQYLURQPHQW� DQG HDFK ZLOO KDYH LWV RZQ
QXPEHU�

?EHJLQ^H[H`
?H[ 7KLV LV WKH ILUVW H[DPSOH�
?H[ 7KLV LV WKH VHFRQG H[DPSOH�
?H[ 7KLV LV WKH WKLUG�

?HQG^H[H`

SURGXFHV�

)LJXUH ���

7R FUHDWH QHVWHG OLVWV RI H[DPSOHV� WKH

� KWWS���FWDQ�PLQHV�DOEL�IU�KHOS�&DWDORJXH�HQWULHV�JE�H�KWPO� 7KH JE�H SDFNDJH RQ &7$1

���

http://ctan.mines-albi.fr/help/Catalogue/entries/gb4e.html/


(QXPHUDWHG H[DPSOHV

[OLVW

HQYLURPHQW LV XVHG�

?EHJLQ^H[H`
?H[ ?EHJLQ^[OLVW`

?H[ 7KLV LV D VXE�H[DPSOH�
?H[ 7KLV LV D VHFRQG VXE�H[DPSOH�
?H[ ?EHJLQ^[OLVW`

?H[ 7KLV LV D VXE�VXE�H[DPSOH�
?H[ 7KLV LV D VHFRQG VXE�VXE�H[DPSOH�

?HQG^[OLVW`
?HQG^[OLVW`

?HQG^H[H`

SURGXFHV�

)LJXUH ���

)RU QRWDWLQJ DFFHSWDELOLW\ MXGJPHQWV� WKH ?H[ FRPPDQG FDQ WDNH DQ RSWLRQDO DUJXPHQW�
:KHQ LQFOXGLQJ D MXGJPHQW PDUNHU� WKH FRUUHVSRQGLQJ VHQWHQFH PXVW EH VXUURXQGHG E\
EUDFHV�

?EHJLQ^H[H`
?H[ 7KLV VHQWHQFH LV JUDPPDWLFDO (QJOLVK�
?H[>@ ^7KLV VHQWHQFH (QJOLVK LQ XQJUDPPDWLFDO LV�`

?HQG^H[H`

SURGXFHV�

)LJXUH ���

5HIHUHQFLQJ H[DPSOHV LQ WH[W ZRUNV DV LW GRHV LQ QRUPDO /D7H; GRFXPHQWV� 6HH WKH ODEHOLQJ
DQG FURVV�UHIHUHQFLQJ� VHFWLRQ IRU PRUH GHWDLOV�

?EHJLQ^H[H`
?H[?ODEHO^H[�` *RG]LOOD GHVWUR\HG WKH FLW\�
?H[?ODEHO^H[�` *RG]LOOD URDUHG�

� &KDSWHU �� RQ SDJH ���

���



/LQJXLVWLFV

?HQG^H[H`
6HQWHQFH �?UHI^H[�`� FRQWDLQV WZR DUJXPHQWV� EXW �?UHI^H[�`� FRQWDLQV RQO\ RQH�

)XUWKHU GHWDLOV FDQ EH IRXQG LQ WKH IXOO GRFXPHQWDWLRQ DYDLODEOH KHUH��

������� OLQJPDFURV

7KH

OLQJPDFURV

SDFNDJH�� FUHDWHG E\ (PPD 3HDVH LV DQ DOWHUQDWH PHWKRG IRU H[DPSOH QXPEHULQJ� 7KLV
SDFNDJH XVHV WZR PDLQ FRPPDQGV� ?HQXPVHQWHQFH DQG ?HHQXPVHQWHQFH� 7KH IRUPHU LV
XVHG IRU VLQJOHWRQ H[DPSOHV� ZKLOH WKH ODWWHU FRPPDQG LV XVHG IRU QHVWHG H[DPSOHV�

?HQXPVHQWHQFH^7KLV LV DQ H[DPSOH�`

)LJXUH ���

?HQXPVHQWHQFH^7KLV LV WKH ILUVW H[DPSOH�`
?HQXPVHQWHQFH^7KLV LV WKH VHFRQG H[DPSOH�`
?HQXPVHQWHQFH^7KLV LV WKH WKLUG�`

)LJXUH ���

0XOWLSO\ QHVWHG H[DPSOHV PDNH XVH RI WKH QRUPDO /D7H; OLVW HQYLURQPHQWV���

?HHQXPVHQWHQFH^?LWHP 7KLV LV D VXE�H[DPSOH�
?LWHP 7KLV LV D VHFRQG VXE�H[DPSOH�
?LWHP ?EHJLQ^HQXPHUDWH`

?LWHP 7KLV LV VXE�VXE�H[DPSOH�
?LWHP 7KLV LV D VHFRQG VXE�VXE�H[DPSOH�
?HQG^HQXPHUDWH`

`

SURGXFHV�

� KWWS���FWDQ�PDFNLFKDQ�FRP�PDFURV�ODWH[�FRQWULE�JE�H�JE�H�GRF�SGI
�� KWWS���FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[����FRQWULE�WUHHV�WUHH�GYLSV 7KH OLQJPDFURV SDFN�

DJH RQ &7$1
�� &KDSWHU �� RQ SDJH ���

���
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6\QWDFWLF WUHHV

)LJXUH ���

)XOO GRFXPHQWDWLRQ FDQ EH IRXQG KHUH���

����� 6\QWDFWLF WUHHV

2IWHQ� OLQJXLVWV ZLOO KDYH WR LOOXVWUDWH WKH V\QWDFWLF VWUXFWXUH RI D VHQWHQFH� 2QH GHYLFH IRU
GRLQJ WKLV LV WKURXJK V\QWDFWLF WUHHV� 8QIRUWXQDWHO\� WUHHV ORRN YHU\ GLࢹHUHQW LQ GLࢹHUHQW
JUDPPDU IRUPDOLVPV� DQG GLࢹHUHQW /D7H; SDFNDJHV DUH VXLWHG IRU GLࢹHUHQW IRUPDOLVPV�

������� &RQVWLWXHQW WUHHV

:KLOH WKHUH DUH VHYHUDO SDFNDJHV IRU GUDZLQJ V\QWDFWLF WUHHV DYDLODEOH IRU /D7H;� WKLV DUWLFOH
IRFXVHV RQ WKH TWUHH DQG [\OLQJ SDFNDJHV�

TWUHH

'UDZLQJ WUHHV ZLWK TWUHH LV UHODWLYHO\ VWUDLJKWIRUZDUG� )LUVW� WKH TWUHH SDFNDJH KDV WR EH
LQFOXGHG LQ WKH GRFXPHQWَV SUHDPEOH�

?XVHSDFNDJH^TWUHH`

$ QHZ WUHH LV VWDUWHG XVLQJ WKH ?7UHH FRPPDQG� HDFK �VXE��WUHH LV LQGLFDWHG E\ EUDFNHWV >
@ � 7KH URRW RI D �VXE��WUHH LV DOZD\V SUHFHGHG E\ D � � OHDI QRGHV DUH VLPSO\ H[SUHVVHG E\
WKHLU ODEHOV�

)RU H[DPSOH� WKH IROORZLQJ FRGH

?7UHH >�6 >�13 /D7H; @ >�93 >�9 LV @ >�13 IXQ @ @ @

SURGXFHV WKLV V\QWDFWLF WUHH DV RXWSXW�

�� KWWS���PLUURUV�LELEOLR�RUJ�SXE�PLUURUV�&7$1�PDFURV�ODWH[����FRQWULE�WUHHV�WUHH�GYLSV�
OLQJPDFURV�PDQXDO�SGI

���
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/LQJXLVWLFV

)LJXUH ���

1RWH WKDW WKH VSDFHV EHIRUH WKH FORVLQJ EUDFNHWV DUH PDQGDWRU\ �
%\ GHIDXOW� TWUHH FHQWHUV V\QWDFWLF WUHHV RQ WKH SDJH� 7KLV EHKDYLRXU FDQ EH WXUQHG Rࢹ E\
HLWKHU VSHFLI\LQJ WKH EHKDYLRXU ZKHQ ORDGLQJ WKH SDFNDJH

?XVHSDFNDJH>QRFHQWHU@^TWUHH` � GR QRW FHQWHU WUHHV

RU YLD WKH FRPPDQG

?TWUHHFHQWHUIDOVH � GR QRW FHQWHU WUHHV IURP KHUH RQ

DQ\ZKHUH LQ WKH GRFXPHQW� 7KH HࢹHFW RI WKH ODWWHU FDQ EH XQGRQH E\ XVLQJ WKH FRPPDQG

?TWUHHFHQWHUWUXH � FHQWHU WUHHV IURP KHUH RQ

���



6\QWDFWLF WUHHV

,03257$17� ,I \RX XVH JE�H SDFNDJH� OHW LW EH WKH ODVW ?XVHSDFNDJH FDOO LQ WKH GRFX�
PHQWَV SUHDPEOH� 2WKHUZLVH \RX PD\ JHW H[FHHGHG SDUDPHWHU VWDFN VL]H HUURU�

WLN]�TWUHH

8VLQJ WKH VDPH V\QWD[ DV TWUHH� WLN]�TWUHH LV DQRWKHU HDV\�WR�XVH DOWHUQDWLYH IRU GUDZLQJ
V\QWDFWLF WUHHV�

)RU VLPSOH WUHHV� WLN]�TWUHH LV FRPSOHWHO\ LQWHUFKDQJDEOH ZLWK TWUHH� +RZHYHU� VRPH RI
TWUHHَV DGYDQFHG IHDWXUHV DUH LPSOHPHQWHG LQ D GLࢹHUHQW ZD\� RU QRW DW DOO� 2Q WKH RWKHU
KDQG� WLN]�TWUHH SURYLGHV RWKHU IHDWXUHV VXFK DV FRQWUROOLQJ WKH GLUHFWLRQ RI WKH WUHHَV JURZWK
�WRS WR ERWWRP� OHIW WR ULJKW HWF�� RU GLࢹHUHQW VW\OHV IRU HGJHV�

7R XVH WKH WLN]�TWUHH SDFNDJH IRU GUDZLQJ WUHHV� SXW WKH IROORZLQJ LQWR WKH GRFXPHQWَV
SUHDPEOH�

?XVHSDFNDJH^WLN]`
?XVHSDFNDJH^WLN]�TWUHH`

7KH V\QWD[ RI WLN]�TWUHH DQG UHVXOW ZKHQ GUDZLQJ D VLPSOH WUHH LV WKH VDPH DV IRU TWUHH�

?7UHH >�6 >�13 /D7H; @ >�93 >�9 LV @ >�13 IXQ @ @ @

���



/LQJXLVWLFV

)LJXUH ���

1RWH WKDW� RWKHU WKDQ IRU TWUHH� WUHHV DUH QRW FHQWHUHG E\ GHIDXOW� 7R FHQWHU WKHP� SXW WKHP
LQWR D FHQWHUHG HQYLURQPHQW�

?EHJLQ^FHQWHU`
?7UHH >�6 >�13 /D7H; @ >�93 >�9 LV @ >�13 IXQ @ @ @
?HQG^FHQWHU`

)RU VHWWLQJ WKH VW\OH RI WUHHV� WLN]�TWUHH SURYLGHV WKH ?WLN]VHW FRPPDQG� )RU H[DPSOH� WR
PDNH D WUHH JURZ IURP OHIW WR ULJKW LQVWHDG RI IURP WRS WR ERWWRP� XVH WKH IROORZLQJ FRGH�

?WLN]VHW^JURZ
 ULJKW` � PDNH WUHHV JURZ IURP OHIW WR ULJKW
?WLN]VHW^HYHU\ WUHH QRGH��VW\OH ^DQFKRU EDVH ZHVW`` � DOOLJQ QRGHV RI WKH WUHH
WR WKH OHIW �ZHVW�
?7UHH >�6 >�13 /D7H; @ >�93 >�9 LV @ >�13 IXQ @ @ @

���



6\QWDFWLF WUHHV

)LJXUH ���

7KH DERYH FRGH FKDQJHV WKH GHIDXOW RULHQWDWLRQ IRU DOO WUHHV WKDW DUH GHࢺQHG DIWHU ?WLN]VHW
FRPPDQGV� 7R RQO\ FKDQJH WKH GLUHFWLRQ RI D VLQJOH WUHH� LW KDV WR EH SXW LQWR D ?WLN]SLFWXUH
HQYLURQPHQW�

?EHJLQ^WLN]SLFWXUH` � DOO FKDQJHV RQO\ DIIHFW WUHHV ZLWKLQ WKLV HQYLURQPHQW
?WLN]VHW^JURZ
 ULJKW` � PDNH WUHHV JURZ IURP OHIW WR ULJKW
?WLN]VHW^HYHU\ WUHH QRGH��VW\OH ^DQFKRU EDVH ZHVW`` � DOOLJQ QRGHV RI WKH WUHH
WR WKH OHIW �ZHVW�
?7UHH >�6 >�13 /D7H; @ >�93 >�9 LV @ >�13 IXQ @ @ @
?HQG^WLN]SLFWXUH`

������� 'HSHQGHQF\ 7UHHV

'HSHQGHQF\ WUHHV FDQ WDNH PXOWLSOH YLVXDO IRUPV� &RPPRQO\� WKH\ TXLWH UHVHPEOH SKUDVH
VWUXFWXUH WUHHV� $OWHUQDWLYHO\� WKH\ FDQ EH FDSWXUHG E\ EUDFNHWV GUDZQ DERYH UXQQLQJ WH[W�

7ZR�GLPHQVLRQDO 'HSHQGHQF\ 7UHHV

7KHVH FDQ EH HLWKHU DFKLHYHG XVLQJ WKH IDLUO\ XQLYHUVDO GUDZLQJ SDFNDJH 7LN=� OLNH VR�

� ,Q WKH SUHDPEOH�
?XVHSDFNDJH^WLN]`

� ,Q WKH GRFXPHQW�
?EHJLQ^WLN]SLFWXUH`

?QRGH �LV�URRW� ^LV`
>VLEOLQJ GLVWDQFH �FP@
FKLOG ^ QRGH ^WKLV` `
FKLOG ^

QRGH ^WUHH`
>VLEOLQJ GLVWDQFH ���FP@
FKLOG ^ QRGH ^DQ` `
FKLOG ^ QRGH ^H[DPSOH` `
FKLOG ^ QRGH ^�` `
FKLOG>PLVVLQJ@

`�
?SDWK �LV�URRW� ��������?WLN]OHYHOGLVWDQFH�

���
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QRGH ^?WH[WLW^7KLV LV DQ H[DPSOH WUHH�``�
?HQG^WLN]SLFWXUH`

ZKLFK JLYHV \RX WKH IROORZLQJ GUDZLQJ�

)LJXUH ��� $ GHSHQGHQF\ WUHH FUHDWHG XVLQJ 7LN=

7LN= KDV WKH DGYDQWDJH WKDW LW DOORZV IRU JHQHUDWLQJ 3') GLUHFWO\ IURP WKH /D7H; VRXUFH�
ZLWKRXW QHHG IRU DQ\ GHWRXU RI FRPSLOLQJ WR '9, XVLQJ ODWH[ � DQG WKHQ FRQYHUWLQJ WR
3') SUREDEO\ YLD 36 XVLQJ WRROV VXFK DV GYLSV DQG SV�SGI � /DWWHU LV WKH FDVH RI DQRWKHU
SDFNDJH EDVHG RQ WKH SDFNDJH [\ � QDPHO\ [\OLQJ �
7KH FRGH IRU D VLPLODU WUHH XVLQJ [\OLQJ PLJKW ORRN OLNH�

� ,Q WKH SUHDPEOH�
?XVHSDFNDJH^[\WUHH`

� ,Q WKH GRFXPHQW�
?7UHH^ 	 ?.^LV`?%^GO`?%^GUU` ??

?.^WKLV` 			 ?.^WUHH`?%^GOO`?%^GO`?%^GU` ??
	 ?.^DQ` 	 ?.^H[DPSOH` 		 ?.^�` `

���



6\QWDFWLF WUHHV

?PHGVNLS
?WH[WLW^7KLV LV DQ H[DPSOH WUHH�`

ZKLFK JLYHV \RX D GUDZLQJ OLNH WKLV�

)LJXUH ��� $ GHSHQGHQF\ WUHH FUHDWHG XVLQJ [\OLQJ

'HSHQGHQF\ 7UHHV DV %UDFNHWV DERYH 7H[W

2QH ZD\ WR W\SHVHW GHSHQGHQF\ EUDFNHWV DERYH UXQQLQJ WH[W LV XVLQJ WKH SDFNDJH [\WUHH
� ,W JLYHV \RX IDLUO\ JRRG FRQWURO RI KRZ WKH EUDFNHWV DUH W\SHVHW EXW UHTXLUHV FRPSLOLQJ
WKH /D7H; FRGH WR '9, �DQG SHUKDSV FRQYHUWLQJ WR 3') XVLQJ WKH WRROV GYLSV DQG SV�SGI
ODWHU��

$Q H[DPSOH FRGH�

� ,Q WKH SUHDPEOH�
?XVHSDFNDJH^[\WUHH`

� ,Q WKH GRFXPHQW�
?[\WH[W^

?[\EDUQRGH^3HWHU` 	aaa	
?[\EDUQRGH^DQG`

?[\EDUFRQQHFW�8/�8�^��`�B^?VPDOO FRQM`�
?[\EDUFRQQHFW�85�8�^�`�A^?VPDOO FRQM`�
	aaa	

���



/LQJXLVWLFV

?[\EDUQRGH^0DU\` 	aaa	
?[\EDUQRGH^ERXJKW`
?[\EDUFRQQHFW>�@�8/�8�^��`�B^?VPDOO VXEM`�
?[\EDUFRQQHFW>��@^�`�A^?VPDOO SXQFW`�
?[\EDUFRQQHFW>�@�85�8�^�`�A^?VPDOO REM`�
	aaa	

?[\EDUQRGH^D` 	aaa	
?[\EDUQRGH^FDU`
?[\EDUFRQQHFW�8/�8�^��`�B^?VPDOO GHW`�
	aaa	

?[\EDUQRGH^�`
`

UHVXOWV LQ�

)LJXUH ��� $ GHSHQGHQF\ WUHH DERYH UXQQLQJ WH[W FUHDWHG XVLQJ [\WUHH

'HSHQGHQF\ 7UHHV XVLQJ 7LN=�GHSHQGHQF\

7KH SDFNDJH SURYLGHV KLJK OHYHO FRPPDQGV WR GHVLJQ DQG VW\OH GHSHQGHQF\ JUDSKV� 7R GUDZ
D JUDSK� \RX RQO\ QHHG WR FUHDWH D GHSHQGHQF\ HQYLURQPHQW� ZULWH WKH WH[W RI WKH VHQWHQFH
ZLWKLQ WKH GHSWH[W HQYLURQPHQW DQG XVH GHSHGJH FRPPDQGV WR GUDZ WKH HGJHV� *OREDO
DQG ORFDO RSWLRQDO SDUDPHWHUV FDQ EH XVHG WR VW\OH DQG QHࢺ WXQH WKH ORRNV RI WKH JUDSK� DV
VKRZQ LQ WKH IROORZLQJ H[DPSOH�

� ,Q WKH SUHDPEOH�
?XVHSDFNDJH^WLN]�GHSHQGHQF\`

� ,Q WKH GRFXPHQW�
?EHJLQ^GHSHQGHQF\`>WKHPH  VLPSOH@

?EHJLQ^GHSWH[W`>FROXPQ VHS �HP@
$ ?	 KHDULQJ ?	 LV ?	 VFKHGXOHG ?	 RQ ?	 WKH ?	 LVVXH ?	 WRGD\ ?	 � ??

?HQG^GHSWH[W`
?GHSURRW^�`^5227`
?GHSHGJH^�`^�`^$77`
?GHSHGJH>HGJH VWDUW [ RIIVHW ��SW@^�`^�`^$77`
?GHSHGJH^�`^�`^6%-`
?GHSHGJH^�`^�`^38`
?GHSHGJH^�`^�`^9&`
?GHSHGJH^�`^�`^703`
?GHSHGJH^�`^�`^3&`
?GHSHGJH>DUF DQJOH ��@^�`^�`^$77`

?HQG^GHSHQGHQF\`

7KLV FRGH VQLSSHW ZRXOG SURGXFH WKH IROORZLQJ UHVXOW�

���



*ORVVHV

)LJXUH ��� $ GHSHQGHQF\ WUHH GUDZQ ZLWK 7LN=�GHSHQGHQF\�

����� *ORVVHV

%HORZ� LW LV H[SODLQHG KRZ WR PDNH JORVVHG H[DPSOHV ZLWK GLࢹHUHQW SDFNDJHV�

������� :LWK JE�H

7R FUHDWH D JORVVHG H[DPSOH� XVH WKH QRUPDO

H[H

HQYLURQPHQW� %XW DIWHU WKH ?H[ WDJ� LQWURGXFH WKH H[DPSOH DQG LWV JORVV XVLQJ ?JOO DQG
WKH WUDQVODWLRQ DIWHU LW ZLWK ?WUDQV WDJ�

?EHJLQ^H[H`
?H[
?JOO ˧̋̏ ̂̎̏ ̎̉̂̏˽̊̐??
FDW�120 HDW���6*�356 VRXU�FUHDP�$&&??
?WUDQV C7KH FDW HDWV VRXU FUHDP

?HQG^H[H`

7KH FRGH ZLOO SURGXFH WKH IROORZLQJ RXWSXW�

)LJXUH ���

9HUWLFDOO\ DOLJQHG JORVVHV DUH VHSDUDWHG E\ VSDFHV� VR LI LWَV QHFHVVDU\ WR LQFOXGH D VSDFH LQ
SDUW WKH JORVV� VLPSO\ HQFORVH WKH FRQQHFWHG SDUWV LQVLGH EUDFHV�

���



/LQJXLVWLFV

?EHJLQ^H[H`
?H[
?JOO 3HNND SHO?�DVW\L NDUKXVWD�??

3HNND ^EHFDPH DIUDLG` EHDU�(/$??
?WUDQV C3HNND EHFDPH DIUDLG EHFDXVH RI WKH�D EHDU�

?HQG^H[H`

������� :LWK OLQJPDFURV

7KH

OLQJPDFURV

SDFNDJH XVHV WKH ?VKRUWH[ FRPPDQG WR LQWURGXFH JORVVHG H[DPSOHV LQVLGH WKH ?HQXPVHQ�
WHQFH DQG ?HHQXPVHQWHQFH FRPPDQGV� 7KLV FRPPDQG WDNHV IRXU DUJXPHQWV DQG EXLOGV Rࢹ
WKH QRUPDO WDEXODU�� HQYLURQPHQW� ,WV UVWࢺ DUJXPHQW VSHFLࢺHV WKH QXPEHU RI FROXPQV LQ WKH
JORVV� 7KH VHFRQG DQG WKLUG DUJXPHQWV JLYH WKH WH[W DQG LWV JORVV UHVSHFWLYHO\� DQG LWHPV
ZLWKLQ HDFK FROXPQ DUH GLYLGHG E\ WKH XVXDO 	 WDEXODU VHSDUDWRU� 7KH IRXUWK DUJXPHQW LV
WKH WUDQVODWLRQ�

?HQXPVHQWHQFH^?VKRUWH[^�`
^3HNND 	 SHO?�DVW\L 	 NDUKX�VWD�`
^3HNND 	 EHFDPH DIUDLG 	 EHDU�(/$`
^C3HNND EHFDPH DIUDLG EHFDXVH RI WKH�D EHDU�
`
`

����� ,3$ FKDUDFWHUV
7KH

WLSD

SDFNDJH LV WKH VWDQGDUG /D7H; SDFNDJH IRU ,QWHUQDWLRQDO 3KRQHWLF $OSKDEHW V\PEROV�

?XVHSDFNDJH^WLSD`

7KHUH DUH WZR PHWKRGV IRU JHWWLQJ ,3$ V\PEROV LQWR D GRFXPHQW� 7KH UVWࢺ ZD\ LV WR XVH
WKH

,3$

HQYLURQPHQW�

?EHJLQ^,3$`
WH[W LQ ,3$ IRUPDW KHUH
?HQG^,3$`

�� &KDSWHU ���� RQ SDJH ���

���



,3$ FKDUDFWHUV

7KLV PHWKRG LV XVHIXO IRU ORQJ VWUHWFKHV RI WH[W WKDW QHHG WR EH LQ ,3$� $OWHUQDWLYHO\� WKHUH LV
WKH ?WH[WLSD FRPPDQG WKDW ZLOO IRUPDW WKH WH[W LQ LWV DUJXPHQW LQWR ,3$� 7KLV FRPPDQG
LV VLPLODU WR RWKHU IRQW W\SHVHWWLQJ FRPPDQGV���

?WH[WLSD^WH[W LQ ,3$ IRUPDW KHUH`

������� %DVLF V\PEROV

7KH ,3$ IRUPDW ZRUNV E\ WUDQVODWLQJ $6&,, FKDUDFWHUV LQWR FRUUHVSRQGLQJ ,3$ V\PEROV�
/RZHU FDVH OHWWHUV DUH UHQGHUHG DV XVXDO�

?WH[WLSD^DEFGHIJKLMNOPQRSTUVWXYZ[\]`

)LJXUH ���

KRZHYHU FDSLWDO OHWWHUV DUH UHQGHUHG GLࢹHUHQWO\�

?WH[WLSD^$%&'()*+,-./0123456789:;<=`

SURGXFHV�

)LJXUH ���

3XQFWXDWLRQ PDUNV WKDW DUH QRUPDOO\ XVHG LQ /D7H; DUH DOVR UHQGHUHG IDLWKIXOO\ LQ WKH

,3$

HQYLURQPHQW�

?WH[WLSD^�  �  " � � � > @ � � C 
 _ __`

SURGXFHV�

)LJXUH ���

1XPHUDOV DQG # DOVR KDYH YDULDQWV LQ WKH

WLSD

HQYLURQPHQW�

�� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�/D7H;��))RUPDWWLQJ���)RQWV

���
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/LQJXLVWLFV

?WH[WLSD^���������� #`

SURGXFHV�

)LJXUH ���

,Q DGGLWLRQ� WKHUH DUH D QXPEHU RI VSHFLDO PDFURV IRU UHSUHVHQWLQJ V\PEROV WKDW GRQَW KDYH
RWKHU DVVRFLDWLRQV� VRPH RI ZKLFK DUH OLVWHG KHUH� )RU D FRPSOHWH OLVW VHH WKH RࢼFLDO 7,3$
0DQXDO���

7KH ?� PDFUR SUHFHGLQJ D FDSLWDO OHWWHU SURGXFHV D VPDOO FDSV YHUVLRQ RI WKH OHWWHU�

?WH[WLSD^?�$ ?�% ?�( ?�* ?�+ ?�, ?�/ ?�5 ?�<`

SURGXFHV�

)LJXUH ���

7KH ?� PDFUR SURGXFHV UHWURࢻH[ V\PEROV�

?WH[WLSD^?�G ?�O ?�Q ?�U ?�V ?�W ?�]`

JHWV \RX�

)LJXUH ���

7KH ?� PDFUR SURGXFHV LPSORVLYH V\PEROV DQG WKH ELODELDO FOLFN�

?WH[WLSD^?�E ?�G ?�J ?�M ?�* ?�R`

JHWV \RX�

)LJXUH ���

�� 7,3$ PDQXDO ʆ^KWWS���PLUURUV�FWDQ�RUJ�IRQWV�WLSD�WLSD�GRF�WLSDPDQ�SGI`

���
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5HIHUHQFHV

����� 5HIHUHQFHV

����� ([WHUQDO OLQNV

ٗ /D7H; IRU /LQJXLVWV��
ٗ 7KH TWUHH SDFNDJH IRU GUDZLQJ V\QWDFWLF WUHHV���
ٗ 7KH JE�H SDFNDJH SDJH RQ &7$1� ��

�� KWWS���ZZZ�HVVH[�DF�XN�OLQJXLVWLFV�H[WHUQDO�FOPW�ODWH[�OLQJ�
�� KWWS���ZZZ�OLQJ�XSHQQ�HGX�DGYLFH�ODWH[�TWUHH�
�� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�JE�H�

���
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3DUW 9�

6SHFLDO 3DJHV

���





��� ,QGH[LQJ

(VSHFLDOO\ XVHIXO LQ SULQWHG ERRNV� DQ LQGH[ LV DQ DOSKDEHWLFDO OLVW RI ZRUGV DQG H[SUHVVLRQV
ZLWK WKH SDJHV RI WKH ERRN XSRQ ZKLFK WKH\ DUH WR EH IRXQG� /D7H; VXSSRUWV WKH FUHDWLRQ
RI LQGLFHV ZLWK LWV SDFNDJH PDNHLG[� DQG LWV VXSSRUW SURJUDP PDNHLQGH[ � FDOOHG RQ VRPH
V\VWHPV PDNHLG[ �

����� 8VLQJ PDNHLG[

7R HQDEOH WKH LQGH[LQJ IHDWXUH RI /D7H;� WKH PDNHLG[ SDFNDJH PXVW EH ORDGHG LQ WKH
SUHDPEOH� ZLWK�

?XVHSDFNDJH^PDNHLG[`

DQG WKH VSHFLDO LQGH[LQJ FRPPDQGV PXVW EH HQDEOHG E\ SXWWLQJ WKH

?PDNHLQGH[

FRPPDQG LQWR WKH LQSXW OHࢺ SUHDPEOH� 7KLV VKRXOG EH GRQH ZLWKLQ WKH SUHDPEOH� VLQFH LW
WHOOV /D7H; WR FUHDWH WKH OHVࢺ QHHGHG IRU LQGH[LQJ� 7R WHOO /D7H; ZKDW WR LQGH[� XVH

?LQGH[^NH\`

ZKHUH NH\ LV WKH LQGH[ HQWU\ DQG GRHV QRW DSSHDU LQ WKH QDOࢺ OD\RXW� <RX HQWHU WKH LQGH[
FRPPDQGV DW WKH SRLQWV LQ WKH WH[W WKDW \RX ZDQW WR EH UHIHUHQFHG LQ WKH LQGH[� OLNHO\ QHDU
WKH UHDVRQ IRU WKH NH\ � )RU H[DPSOH� WKH WH[W

7R VROYH YDULRXV SUREOHPV LQ SK\VLFV� LW FDQ EH DGYDQWDJHRXV
WR H[SUHVV DQ\ DUELWUDU\ SLHFHZLVH�VPRRWK IXQFWLRQ DV D
)RXULHU 6HULHV FRPSRVHG RI PXOWLSOHV RI VLQH DQG FRVLQH IXQFWLRQV�

FDQ EH UH�ZULWWHQ DV

7R VROYH YDULRXV SUREOHPV LQ SK\VLFV� LW FDQ EH DGYDQWDJHRXV
WR H[SUHVV DQ\ DUELWUDU\ SLHFHZLVH�VPRRWK IXQFWLRQ DV D )RXULHU 6HULHV
?LQGH[^)RXULHU 6HULHV`
FRPSRVHG RI PXOWLSOHV RI VLQH DQG FRVLQH IXQFWLRQV�

WR FUHDWH DQ HQWU\ FDOOHG َ)RXULHU 6HULHVَ ZLWK D UHIHUHQFH WR WKH WDUJHW SDJH� 0XOWLSOH XVHV
RI ?LQGH[ ZLWK WKH VDPH NH\ RQ GLࢹHUHQW SDJHV ZLOO DGG WKRVH WDUJHW SDJHV WR WKH VDPH LQGH[
HQWU\�
7R VKRZ WKH LQGH[ ZLWKLQ WKH GRFXPHQW� PHUHO\ XVH WKH FRPPDQG

?SULQWLQGH[

� &KDSWHU ��� RQ SDJH ��

���



,QGH[LQJ

,W LV FRPPRQ WR SODFH LW DW WKH HQG RI WKH GRFXPHQW� 7KH GHIDXOW LQGH[ IRUPDW LV WZR
FROXPQV�

7KH VKRZLG[ SDFNDJH WKDW FRPHV ZLWK /D7H; SULQWV RXW DOO LQGH[ HQWULHV LQ WKH ULJKW PDUJLQ
RI WKH WH[W� 7KLV LV TXLWH XVHIXO IRU SURRIUHDGLQJ D GRFXPHQW DQG YHULI\LQJ WKH LQGH[�

������� &RPSLOLQJ LQGLFHV

:KHQ WKH LQSXW OHࢺ LV SURFHVVHG ZLWK /D7H;� HDFK ?LQGH[ FRPPDQG ZULWHV DQ DSSURSULDWH
LQGH[ HQWU\� WRJHWKHU ZLWK WKH FXUUHQW SDJH QXPEHU� WR D VSHFLDO �OHࢺ 7KH OHࢺ KDV WKH VDPH
QDPH DV WKH /D7H; LQSXW �OHࢺ EXW D GLࢹHUHQW H[WHQVLRQ ��LG[ �� 7KLV �LG[ OHࢺ FDQ WKHQ EH
SURFHVVHG ZLWK WKH PDNHLQGH[ SURJUDP� 7\SH LQ WKH FRPPDQG OLQH�

PDNHLQGH[ OHQDPH

1RWH WKDW OHQDPH LV ZLWKRXW H[WHQVLRQ� WKH SURJUDP ZLOO ORRN IRU ]OHQDPH�LG DQG XVH
WKDW� <RX FDQ RSWLRQDOO\ SDVV ]OHQDPH�LG GLUHFWO\ WR WKH SURJUDP DV DQ DUJXPHQW� 7KH
PDNHLQGH[ SURJUDP JHQHUDWHV D VRUWHG LQGH[ ZLWK WKH VDPH EDVH OHࢺ QDPH� EXW WKLV WLPH
ZLWK WKH H[WHQVLRQ �LQG � ,I QRZ WKH /D7H; LQSXW OHࢺ LV SURFHVVHG DJDLQ� WKLV VRUWHG LQGH[
JHWV LQFOXGHG LQWR WKH GRFXPHQW DW WKH SRLQW ZKHUH /D7H; QGVࢺ ?SULQWLQGH[�

7KH LQGH[ FUHDWHG E\ ODWH[ ZLWK WKH GHIDXOW RSWLRQV PD\ QRW ORRN DV QLFH RU DV VXLWDEOH DV
\RX ZRXOG OLNH LW� 7R LPSURYH WKH ORRNV RI WKH LQGH[ PDNHLQGH[ FRPHV ZLWK D VHW RI VW\OH �OHVࢺ
XVXDOO\ ORFDWHG VRPHZKHUH LQ WKH WH[ GLUHFWRU\ VWUXFWXUH� XVXDOO\ EHORZ WKH PDNHLQGH[ VXE�
GLUHFWRU\� 7R WHOO PDNHLQGH[ WR XVH D VSHFLࢺF VW\OH �OHࢺ UXQ LW ZLWK WKH FRPPDQG OLQH RSWLRQ�

PDNHLQGH[ �V >VW\OH @OHࢺ OHQDPH

,I \RX XVH D *8, IRU FRPSLOLQJ ODWH[ DQG LQGH[ �OHVࢺ \RX PD\ KDYH WR VHW WKLV LQ WKH RSWLRQV�
+HUH DUH VRPH FRQࢺJXUDWLRQ WLSV IRU W\SLFDO WRROV�

0DNH,QGH[ VHWWLQJV LQ :LQ(GW

6D\ \RX ZDQW WR DGG DQ LQGH[ VW\OH OHࢺ QDPHG VLPSOHLG[�LVW

ٗ 7H[LI\�3')7H[LI\� 2SWLRQVٻ([HFXWLRQ 0RGHVٻ$FFHVVRULHV7('3ٻH;LI\� DGG WR WKH
6ZLWFKHV� ��PNLG[�RSWLRQ ��V VLPSOHLG[�LVW�

ٗ 0DNH,QGH[ DORQH� 2SWLRQVٻ([HFXWLRQ 0RGHVٻ$FFHVVRULHV0ٻDNH,QGH[� DGG WR FRP�
PDQG OLQH� �V VLPSOHLG[�LVW

������� 6RSKLVWLFDWHG LQGH[LQJ

%HORZ DUH H[DPSOHV RI ?LQGH[ HQWULHV�

([DPSOH ,QGH[ (QWU\ &RPPHQW
?LQGH[^KHOOR` KHOOR� � 3ODLQ HQWU\

���



8VLQJ PDNHLG[

([DPSOH ,QGH[ (QWU\ &RPPHQW
?LQGH[^KHOOR�3HWHU` 3HWHU� � 6XEHQWU\ XQGHU َKHOORَ
?LQ�
GH[^KHOOR�6DP#?WH[WVO^6DP``

6DP � � 6XEHQWU\ IRUPDWWHG DQG
VRUWHG

?LQGH[^6DP#?WH[WVO^6DP`` 6DP � � )RUPDWWHG HQWU\
?LQGH[^/LQ#?WH[WEI^/LQ`` /LQ � � 6DPH DV DERYH
?LQGH[^-HQQ\_WH[WEI` -HQQ\� � )RUPDWWHG SDJH QXPEHU
?LQGH[^-RH_WH[WLW` -RH� � 6DPH DV DERYH
?LQGH[^HFROH#?
HFROH` «FROH� � +DQGOLQJ RI DFFHQWV
?LQGH[^3HWHU_VHH ^KHOOR`` 3HWHU� VHH KHOOR &URVV�UHIHUHQFHV
?LQGH[^-HQ_VHHDOVR^-HQQ\`` -HQ� VHH DOVR -HQQ\ 6DPH DV DERYH

6XEHQWULHV

,I VRPH HQWU\ KDV VXEVHFWLRQV� WKHVH FDQ EH PDUNHG Rࢹ ZLWK � � )RU H[DPSOH�

?LQGH[^HQFRGLQJV�LQSXW�FS���`

ZRXOG FUHDWH DQ LQGH[ HQWU\ ZLWK َFS���َ FDWHJRUL]HG XQGHU َLQSXWَ �ZKLFK LWVHOI LV FDWHJR�
UL]HG LQWR َHQFRGLQJVَ�� 7KHVH DUH FDOOHG VXEVXEHQWULHV DQG VXEHQWULHV LQ PDNHLG[ WHUPLQRO�
RJ\�

&RQWUROOLQJ VRUWLQJ

,Q RUGHU WR GHWHUPLQH KRZ DQ LQGH[ NH\ LV VRUWHG� SODFH D YDOXH WR VRUW E\ EHIRUH WKH NH\
ZLWK WKH # DV D VHSDUDWRU� 7KLV LV XVHIXO LI WKHUH LV DQ\ IRUPDWWLQJ RU PDWK PRGH� VR RQH
H[DPSOH PD\ EH

?LQGH[^)#�?YHF^)`�`

VR WKDW WKH HQWU\ LQ WKH LQGH[ ZLOO VKRZ DV َF⃗ َ EXW EH VRUWHG DV َ)َ�
7R FRPELQH ZLWK WKH DERYH IHDWXUH IRU VXEHQWULHV� \RX VKRXOG VW\OH WKH DSSURSULDWH FRPSR�
QHQW�V��

?LQGH[^EXJ UHSRUWV�,Q UH FRGH#?HPSK^,Q UH` FRGH`

?LQGH[^/D7H;#?/D7H;�7\SHVHWWLQJ HQJLQH`

&KDQJLQJ SDJH QXPEHU VW\OH

7R FKDQJH WKH IRUPDWWLQJ RI D SDJH QXPEHU� DSSHQG D _ DQG WKH QDPH RI VRPH FRPPDQG
ZKLFK GRHV WKH IRUPDWWLQJ� 7KLV FRPPDQG VKRXOG RQO\ DFFHSW RQH DUJXPHQW�
)RU H[DPSOH� LI RQ SDJH � RI D ERRN \RX LQWURGXFH EXOOGRJV DQG LQFOXGH WKH FRPPDQG

?LQGH[^EXOOGRJ`

DQG RQ SDJH �� RI WKH VDPH ERRN \RX ZLVK WR VKRZ WKH PDLQ VHFWLRQ RQ EXOOGRJV ZLWK D
EROG SDJH QXPEHU� XVH

���



,QGH[LQJ

?LQGH[^EXOOGRJWH[WEI`

7KLV ZLOO DSSHDU LQ WKH LQGH[ DV EXOOGRJ� �� ��
,I \RX XVH WH[LQG\ LQ SODFH RI PDNHLQGH[ � WKH FODVVLࢺHG HQWULHV ZLOO EH VRUWHG WRR� VXFK
WKDW DOO WKH EROGHG HQWULHV ZLOO EH SODFHG EHIRUH DOO RWKHUV E\ GHIDXOW�

0XOWLSOH SDJHV

7R SHUIRUP PXOWL�SDJH LQGH[LQJ� DGG D _� DQG _� WR WKH HQG RI WKH ?LQGH[ FRPPDQG� DV LQ

?LQGH[^4XDQWXP 0HFKDQLFV�+LVWRU\�`
,Q ����� 0D[ 3ODQFN UHOHDVHG KLV WKHRU\ RI UDGLDWLRQ GHSHQGHQW RQ TXDQWL]HG
HQHUJ\�
:KLOH WKLV H[SODLQHG WKH XOWUDYLROHW FDWDVWURSKH LQ WKH VSHFWUXP RI
EODFNERG\ UDGLDWLRQ� WKLV KDG IDU ODUJHU FRQVHTXHQFHV DV WKH EHJLQQLQJV RI
TXDQWXP PHFKDQLFV�
���
?LQGH[^4XDQWXP 0HFKDQLFV�+LVWRU\�`

7KH HQWU\ LQ WKH LQGH[ IRU WKH VXEHQWU\ َ+LVWRU\َ ZLOO EH WKH UDQJH RI SDJHV EHWZHHQ WKH
WZR ?LQGH[ FRPPDQGV�

8VLQJ VSHFLDO FKDUDFWHUV

,Q RUGHU WR SODFH YDOXHV ZLWK � � # � RU _ � ZKLFK DUH RWKHUZLVH HVFDSH FKDUDFWHUV� LQ
WKH LQGH[� RQH PXVW TXRWH WKHVH FKDUDFWHUV LQ WKH ?LQGH[ FRPPDQG E\ SXWWLQJ D GRXEOH
TXRWDWLRQ PDUN �� � LQ IURQW RI WKHP� DQG RQH FDQ RQO\ SODFH D � LQ WKH LQGH[ E\ TXRWLQJ LW
�L�H�� D NH\ IRU ْ ZRXOG EH ?LQGH[^��`��

7KLV UXOH GRHV QRW KROG IRU ?ْ� VR WR SXW WKH OHWWHU ¦ LQ WKH LQGH[� RQH PD\ VWLOO XVH ?LQ�
GH[^D#?�^D``�

����� $EEUHYLDWLRQ OLVW

<RX FDQ PDNH D OLVW RI DEEUHYLDWLRQV ZLWK WKH SDFNDJH QRPHQFO KWWS���ZZZ�FWDQ�RUJ�
WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�QRPHQFO�� <RX PD\ DOVR EH LQWHUHVWHG LQ XVLQJ WKH
JORVVDULHV SDFNDJH GHVFULEHG LQ WKH *ORVVDU\� FKDSWHU� $QRWKHU RSWLRQ LV WKH SDFNDJH
DFURQ\P KWWS���ZZZ�FWDQ�RUJ�SNJ�DFURQ\P��
7R HQDEOH WKH 1RPHQFODWXUH IHDWXUH RI /D7H;� WKH QRPHQFO SDFNDJH PXVW EH ORDGHG LQ WKH
SUHDPEOH ZLWK�

?XVHSDFNDJH>�RSWLRQV �@^QRPHQFO`
?PDNHQRPHQFODWXUH

� &KDSWHU �� RQ SDJH ���

���
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0XOWLSOH LQGLFHV

,VVXH WKH ?QRPHQFODWXUH>ᔪSUHࢺ[ᔫ@^ᔪV\PEROᔫ`^ᔪGHVFULSWLRQᔫ` FRPPDQG IRU HDFK V\PERO \RX
ZDQW WR KDYH LQFOXGHG LQ WKH QRPHQFODWXUH OLVW� 7KH EHVW SODFH IRU WKLV FRPPDQG LV LPPH�
GLDWHO\ DIWHU \RX LQWURGXFH WKH V\PERO IRU WKH UVWࢺ WLPH� 3XW ?SULQWQRPHQFODWXUH DW WKH
SODFH \RX ZDQW WR KDYH \RXU QRPHQFODWXUH OLVW�

5XQ /D7H; � WLPHV WKHQ

PDNHLQGH[ OHQDPH�QOR �V QRPHQFO�LVW �R OHQDPH�QOV

IROORZHG E\ UXQQLQJ /D7H; RQFH DJDLQ�
7R DGG WKH DEEUHYLDWLRQ OLVW WR WKH WDEOH RI FRQWHQW� LQWRF RSWLRQ FDQ EH XVHG ZKHQ GHFODUH
WKH QRPHQFO SDFNDJH� L�H�
?XVHSDFNDJH>LQWRF@^QRPHQFO`

LQVWHDG RI XVLQJ WKH FRGH LQ $GGLQJ ,QGH[ WR 7DEOH 2I &RQWHQWV� VHFWLRQ�
7KH WLWOH RI WKH OLVW FDQ EH FKDQJHG XVLQJ WKH IROORZLQJ FRPPDQG�
?UHQHZFRPPDQG^?QRPQDPH`^/LVW RI $EEUHYLDWLRQV`

����� 0XOWLSOH LQGLFHV

,I \RX QHHG PXOWLSOH LQGLFHV \RX FDQ XVH WKH SDFNDJH PXOWLQG KWWS���ZZZ�WH[�DF�XN�
FJL�ELQ�WH[IDT�KWPO"ODEHO PXOWLQG�
7KLV SDFNDJH SURYLGHV WKH VDPH FRPPDQGV DV PDNHLG[� EXW QRZ \RX DOVR KDYH WR SDVV D
QDPH DV WKH UVWࢺ DUJXPHQW WR HYHU\ FRPPDQG�

?XVHSDFNDJH^PXOWLQG`
?PDNHLQGH[^ERRNV`
?PDNHLQGH[^DXWKRUV`
���
?LQGH[^ERRNV`^$ ERRN WR LQGH[`
?LQGH[^DXWKRUV`^3XW WKLV DXWKRU LQ WKH LQGH[`
���
?SULQWLQGH[^ERRNV`^7KH %RRNV LQGH[`
?SULQWLQGH[^DXWKRUV`^7KH $XWKRUV LQGH[`

����� $GGLQJ LQGH[ WR WDEOH RI FRQWHQWV

%\ GHIDXOW� ,QGH[ ZRQَW VKRZ LQ 7DEOH 2I &RQWHQWV� VR \RX KDYH WR DGG LW PDQXDOO\�
7R DGG LQGH[ DV D FKDSWHU� XVH WKHVH FRPPDQGV�

?FOHDUSDJH
?DGGFRQWHQWVOLQH^WRF`^FKDSWHU`^,QGH[`
?SULQWLQGH[

,I \RX XVH WKH ERRN FODVV� \RX PD\ ZDQW WR VWDUW LW RQ DQ RGG SDJH E\ XVLQJ ?FOHDUGRX�
EOHSDJH�

� &KDSWHU ���� RQ SDJH ���

���
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,QGH[LQJ

����� ,QWHUQDWLRQDO LQGLFHV

,I \RX ZDQW WR VRUW HQWULHV WKDW KDYH LQWHUQDWLRQDO FKDUDFWHUV �VXFK DV ē� Ç� µ� ©� HWF�� \RX
PD\ QGࢺ WKDW WKH VRUWLQJ ْLV QRW TXLWH ULJKWْ� ,Q PRVW FDVHV WKH FKDUDFWHUV DUH WUHDWHG DV
VSHFLDO FKDUDFWHUV DQG HQG XS LQ WKH VDPH JURXS DV #� x RU w� ,Q PRVW ODQJXDJHV WKDW XVH
/DWLQ DOSKDEHW LWَV QRW FRUUHFW�

������� *HQHUDWLQJ LQGH[

8QIRUWXQDWHO\� FXUUHQW YHUVLRQ RI [LQG\ DQG K\SHUUHI DUH LQFRPSDWLEOH� :KHQ \RX XVH
WH[WEI RU WH[WLW PRGLࢺHUV� WH[LQG\ ZLOO SULQW HUURU PHVVDJH�XQNQRZQ FURVV�UHIHUHQFH�
FODVV CK\SHULQGH[IRUPDW
� �LJQRUHG� DQG ZRQَW DGG WKRVH SDJHV WR LQGH[� :RUN�
DURXQG IRU WKLV EXJ LV GHVFULEHG RQ WKH WDON SDJH��

7R JHQHUDWH LQWHUQDWLRQDO LQGH[ OHࢺ \RX KDYH WR XVH WH[LQG\ LQVWHDG RI PDNHLQGH[ �

[LQG\� LV D PXFK PRUH H[WHQVLEOH DQG UREXVW LQGH[LQJ V\VWHP WKDQ WKH PDNHLQGH[ V\VWHP�
)RU H[DPSOH� RQH GRHV QRW QHHG WR ZULWH�

?LQGH[^/LQ#?WH[WEI^/LQ``

WR JHW WKH /LQ HQWU\ DIWHU /$1 DQG EHIRUH /=$ � LQVWHDG� LWَV HQRXJK WR ZULWH

?LQGH[^?WH[WEI^/LQ``

%XW ZKDW LV PXFK PRUH LPSRUWDQW� LW FDQ SURSHUO\ VRUW LQGH[ OHVࢺ LQ PDQ\ ODQJXDJHV� QRW
RQO\ (QJOLVK�

8QIRUWXQDWHO\� JHQHUDWLQJ LQGLFHV UHDG\ WR XVH E\ /D7H; XVLQJ [LQG\ LV D ELW PRUH FRPSOL�
FDWHG WKDQ ZLWK PDNHLQGH[ �

)LUVW� ZH QHHG WR NQRZ LQ ZKDW HQFRGLQJ WKH �WH[ SURMHFW OHࢺ LV VDYHG� ,Q PRVW FDVHV LW ZLOO
EH 87)�� RU ,62�������� WKRXJK LI \RX OLYH� IRU H[DPSOH LQ 3RODQG LW PD\ EH ,62�������
RU &3������ &KHFN WKH SDUDPHWHU WR WKH LQSXWHQF SDFNDJH�

6HFRQG� ZH QHHG WR NQRZ ZKLFK ODQJXDJH LV SURPLQHQWO\ XVHG LQ RXU GRFXPHQW� [LQG\ FDQ
QDWLYHO\ VRUW LQGLFHV LQ $OEDQLDQ� %HODUXVLDQ� %XOJDULDQ� &URDWLDQ� &]HFK� 'DQLVK� 'XWFK�
(QJOLVK� (VSHUDQWR� (VWRQLDQ� )LQQLVK� )UHQFK� *HRUJLDQ� *HUPDQ� *UHHN� *\SV\� +DXVD�
+HEUHZ� +XQJDULDQ� ,FHODQGLF� ,WDOLDQ� .OLQJRQ� .XUGLVK� /DWLQ� /DWYLDQ� /LWKXDQLDQ� 0DFH�
GRQLDQ� 0RQJROLDQ� 1RUZHJLDQ� 3ROLVK� 3RUWXJXHVH� 5RPDQLDQ� 5XVVLDQ� 6HUELDQ 6ORYDN�
6ORYHQLDQ� 6RUELDQ� 6SDQLVK� 6ZHGLVK� 7XUNLVK� 8NUDLQLDQ DQG 9LHWQDPHVH�

, GRQَW NQRZ LI RWKHU ODQJXDJHV KDYH VLPLODU SUREOHPV� EXW ZLWK 3ROLVK� LI \RXU �WH[ LV
VDYHG XVLQJ 87)��� WKH �LQG SURGXFHG E\ WH[LQG\ ZLOO EH HQFRGHG LQ ,62������� LI \RX
XVH RQO\ �/ SROLVK � :KLOH LWَV QRW D SUREOHP IRU HQWULHV FRQWDLQLQJ SROLVK OHWWHUV� DV
/D7H; LQWHUQDOO\ HQFRGHV DOO OHWWHUV WR SODLQ $6&,,� LW LV IRU DFFHQWHG OHWWHUV DW EHJLQQLQJ
RI ZRUGV� WKH\ FUHDWH QHZ LQGH[ HQWU\ JURXSV� LI \RX KDYH� IRU H[DPSOH DQ ْĝUHGQLDْ HQWU\�

� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�7DON��$/D7H;��),QGH[LQJ���7H[LQG\��&���K\SHUUHI���DQG�
��WH[WEI��&���WH[WLW���PRGLILHUV

� KWWS���[LQG\�VRXUFHIRUJH�QHW�

���
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,QWHUQDWLRQDO LQGLFHV

\RXَOO JHW D ْĜْ HQFRGHG LQ ,62������� �LQG �OHࢺ /D7H; GRHVQَW OLNH LI SDUW RI WKH OHࢺ LV
LQ 87)�� DQG SDUW LV LQ ,6�������� 7KH REYLRXV VROXWLRQ �DGGLQJ �& XWI� � GRHVQَW ZRUN�
WH[LQG\ VWRSV ZLWK

(5525� &RXOG QRW ILQG ILOH �WH[�LQSXWHQF�XWI��[G\�

HUURU� 7KH ]ࢺ WKLV� \RX KDYH WR ORDG WKH GHࢺQLWRQ VW\OH IRU WKH KHDGLQJV XVLQJ �0 VZLWFK �

�0 ODQJ�SROLVK�XWI�

,Q WKH HQG ZH KDYH WR UXQ VXFK FRPPDQG�

WH[LQG\ �/ SROLVK �0 ODQJ�SROLVK�XWI� ]OHQDPH�LG

$GGLWLRQDO ZD\ WR ]ࢺ WKLV SUREOHP LV XVH ْLFRQYْ WR FUHDWH XWI��[G\ IURP ODWLQ��[G\

LFRQY �I ODWLQ� �W XWI� ODWLQ��[G\ !XWI��[G\

LQ IROGHU

�XVU�VKDUH�[LQG\�WH[�LQSXWHQF

�<RX PXVW KDYH URRW SULYLOHJHV�

[LQG\ LQ NLOH

7R XVH WH[LQG\ LQVWHDG RI PDNHLQGH[ LQ NLOH� \RX KDYH WR HLWKHU UHGHࢺQH WKH 0DNH,QGH[
WRRO LQ 6HWWLQJV ٻ &RQࢺJXUH .LOH��� ٻ 7RROV ٻ %XLOG� RU GHࢺQH QHZ WRRO DQG UHGHࢺQH RWKHU
WRROV WR XVH LW �IRU H[DPSOH E\ DGGLQJ LW WR 4XLFN%XLOG��

7KH [LQG\ GHࢺQLWLRQ VKRXOG ORRN VLPLODU WR WKLV�

*HQHUDO�
&RPPDQG� WH[LQG\
2SWLRQV� �/ SROLVK �0 ODQJ�SROLVK�XWI� �, ODWH[ 
�6�LG[

$GYDQFHG�
7\SH� 5XQ 2XWVLGH RI .LOH
&ODVV� &RPSLOH
6RXUFH H[WHQVLRQ� LG[
7DUJHW H[WHQVLRQ� LQG
7DUJHW ILOH� �HPSW\!
5HODWLYH GLU� �HPSW\!
6WDWH� (GLWRU
0HQX�
$GG WRRO WR %XLOG PHQX� &RPSLOH
,FRQ� WKH RQH \RX OLNH

���





��� *ORVVDU\

0DQ\ WHFKQLFDO GRFXPHQWV XVH WHUPV RU DFURQ\PV XQNQRZQ WR WKH JHQHUDO SRSXODWLRQ� ,W
LV FRPPRQ SUDFWLFH WR DGG D JORVVDU\ WR PDNH VXFK GRFXPHQWV PRUH DFFHVVLEOH�

7KH JORVVDULHV SDFNDJH FDQ EH XVHG WR FUHDWH JORVVDULHV� ,W VXSSRUWV PXOWLSOH JORVVDULHV�
DFURQ\PV� DQG V\PEROV� 7KLV SDFNDJH UHSODFHV WKH JORVVDU\ SDFNDJH DQG FDQ EH XVHG
LQVWHDG RI WKH QRPHQFO SDFNDJH�� 8VHUV UHTXLULQJ D VLPSOHU VROXWLRQ VKRXOG FRQVLGHU KDQG�
FRGLQJ WKHLU HQWULHV E\ XVLQJ WKH GHVFULSWLRQ� HQYLURQPHQW� RU WKH ORQJWDEX� HQYLURQPHQW
SURYLGHG E\ WKH WDEX SDFNDJH�

����� -XPS VWDUW

3ODFH ?XVHSDFNDJH^JORVVDULHV` DQG ?PDNHJORVVDULHV LQ \RXU SUHDPEOH �DIWHU ?XVHS�
DFNDJH^K\SHUUHI` LI SUHVHQW�� 7KHQ GHࢺQH DQ\ QXPEHU RI ?QHZJORVVDU\HQWU\ DQG
?QHZDFURQ\P JORVVDU\ DQG DFURQ\P HQWULHV LQ \RXU SUHDPEOH �UHFRPPHQGHG� RU EHIRUH UVWࢺ
XVH LQ \RXU GRFXPHQW SURSHU� )LQDOO\ DGG D ?SULQWJORVVDULHV FDOO WR ORFDWH WKH JORV�
VDULHV OLVW ZLWKLQ \RXU GRFXPHQW VWUXFWXUH� 7KHQ SHSSHU \RXU ZULWLQJ ZLWK ?JOV^P\ODEHO`
PDFURV �DQG VLPLODU� WR VLPXOWDQHRXVO\ LQVHUW \RXU SUHGHࢺQHG WH[W DQG EXLOG WKH DVVRFLDWHG
JORVVDU\� )LOH SURFHVVLQJ PXVW QRZ LQFOXGH D FDOO WR PDNHJORVVDULHV IROORZHG E\ DW OHDVW
RQH IXUWKHU LQYRFDWLRQ RI ODWH[ RU SGIODWH[ �

����� 8VLQJ JORVVDULHV

7R XVH WKH JORVVDULHV SDFNDJH� \RX KDYH WR ORDG LW H[SOLFLWO\�

?XVHSDFNDJH^JORVVDULHV`

LI \RX ZLVK WR XVH [LQG\� �UHFRPPHQGHG� IRU WKH LQGH[LQJ SKDVH� DV RSSRVHG WR PDNHLQGH[�
�WKH GHIDXOW�� \RX QHHG WR VSHFLI\ WKH [LQG\ RSWLRQ�

?XVHSDFNDJH>[LQG\@^JORVVDULHV`

)RU WKH JORVVDU\ WR VKRZ XS LQ \RXU 7DEOH RI &RQWHQWV� \RX QHHG WR VSHFLI\ WKH WRF RSWLRQ�

?XVHSDFNDJH>WRF@^JORVVDULHV`

� KWWS���ZZZ�FWDQ�RUJ�SNJ�QRPHQFO
� &KDSWHU ������ RQ SDJH ���
� &KDSWHU ���� RQ SDJH ���
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�[LQG\
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�0DNH,QGH[

���
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*ORVVDU\

6HH DOVR &XVWRP 1DPH� DW WKH ERWWRP RI WKLV SDJH�
)LQDOO\� SODFH WKH IROORZLQJ FRPPDQG LQ \RXU GRFXPHQW SUHDPEOH LQ RUGHU WR JHQHUDWH WKH
JORVVDU\�

?PDNHJORVVDULHV

$Q\ OLQNV LQ UHVXOWLQJ JORVVDU\ ZLOO QRW EH ْFOLFNDEOHْ XQOHVV \RX ORDG WKH JORVVDULHV SDFNDJH
DIWHU WKH K\SHUUHI SDFNDJH�

,Q DGGLWLRQ� XVHUV ZKR ZLVK WR PDNH XVH RI PDNHJORVVDULHV ZLOO QHHG WR KDYH 3HUO� LQVWDOOHG
ً WKLV LV QRW QRUPDOO\ SUHVHQW E\ GHIDXOW RQ 0LFURVRIW :LQGRZV SODWIRUPV� 7KDW VDLG�
PDNHJORVVDULHV VLPSO\ SURYLGHV D FRQYHQLHQW LQWHUIDFH WR PDNHLQGH[ DQG [LQG\ DQG LV QRW
HVVHQWLDO�

����� 'HࡃQLQJ JORVVDU\ HQWULHV

7R XVH DQ HQWU\ IURP D JORVVDU\ \RX UVWࢺ QHHG WR GHࢺQH LW� 7KHUH DUH IHZ ZD\V WR GHࢺQH DQ
HQWU\ GHSHQGLQJ RQ ZKDW \RX GHࢺQH DQG KRZ LW LV JRLQJ WR EH XVHG�

1RWH WKDW D GHࢺQHG HQWU\ ZRQӲW EH LQFOXGHG LQ WKH SULQWHG JORVVDU\ XQOHVV LW LV XVHG LQ WKH
GRFXPHQW� 7KLV HQDEOHV \RX WR FUHDWH D JORVVDU\ RI JHQHUDO WHUPV DQG MXVW ?LQFOXGH LW LQ
DOO \RXU GRFXPHQWV�

����� 'HࡃQLQJ WHUPV

7R GHࢺQH D WHUP LQ JORVVDU\ \RX XVH WKH ?QHZJORVVDU\HQWU\ PDFUR�

?QHZJORVVDU\HQWU\^�ODEHO!`^�VHWWLQJV!`

LV D XQLTXH ODEHO XVHG WR LGHQWLI\ DQ HQWU\ LQ JORVVDU\� �VHWWLQJV! DUH FRPPD VHSDUDWHG
NH\ YDOXH SDLUV XVHG WR GHࢺQH DQ HQWU\�
)RU H[DPSOH� WR GHࢺQH D FRPSXWHU HQWU\�

?QHZJORVVDU\HQWU\^FRPSXWHU`
^

QDPH FRPSXWHU�
GHVFULSWLRQ ^LV D SURJUDPPDEOH PDFKLQH WKDW UHFHLYHV LQSXW�

VWRUHV DQG PDQLSXODWHV GDWD� DQG SURYLGHV
RXWSXW LQ D XVHIXO IRUPDW`

`

7KH DERYH H[DPSOH GHࢺQHV DQ HQWU\ WKDW KDV WKH VDPH ODEHO DQG HQWU\ QDPH� 7KLV LV QRW
DOZD\V WKH FDVH DV WKH QH[W HQWU\ ZLOO VKRZ�

?QHZJORVVDU\HQWU\^QDLLYH`
^

QDPH QD?�^?L`YH�
GHVFULSWLRQ ^LV D )UHQFK ORDQZRUG �DGMHFWLYH� IRUP RI QD±I�

� &KDSWHU ������ RQ SDJH ���
� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�3HUO

���
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'HࢺQLQJ WHUPV

LQGLFDWLQJ KDYLQJ RU VKRZLQJ D ODFN RI H[SHULHQFH�
XQGHUVWDQGLQJ RU VRSKLVWLFDWLRQ`

`

:KHQ \RX GHࢺQH WHUPV� \RX QHHG WR UHPHPEHU WKDW WKH\ ZLOO EH VRUWHG E\ PDNHLQGH[
RU [LQG\ � :KLOH [LQG\ LV D ELW PRUH /D7H; DZDUH� LW GRHV LW E\ RPLWWLQJ ODWH[ PDFURV
�?�^?L`� WKXV LQFRUUHFWO\ VRUWLQJ WKH DERYH H[DPSOH DV QDYH � PDNHLQGH[ ZRQَW IDUH PXFK
EHWWHU� EHFDXVH LW GRHVQَW XQGHUVWDQG 7H; PDFURV� LW ZLOO LQWHUSUHW WKH ZRUG H[DFWO\ DV LW
ZDV GHࢺQHG� SXWWLQJ LW LQVLGH V\PERO FODVV� EHIRUH ZRUGV EHJLQQLQJ ZLWK QDD � 7KHUHIRUH
LWَV QHHGHG WR H[WHQG RXU H[DPSOH DQG VSHFLI\ KRZ WR VRUW WKH ZRUG�

?QHZJORVVDU\HQWU\^QDLLYH`
^

QDPH QD?�^?L`YH�
GHVFULSWLRQ ^LV D )UHQFK ORDQZRUG �DGMHFWLYH� IRUP RI QD±I�

LQGLFDWLQJ KDYLQJ RU VKRZLQJ D ODFN RI H[SHULHQFH�
XQGHUVWDQGLQJ RU VRSKLVWLFDWLRQ`�

VRUW QDLYH
`

<RX FDQ DOVR VSHFLI\ SOXUDO IRUPV� LI WKH\ DUH QRW IRUPHG E\ DGGLQJ ّVْ �ZH ZLOO OHDUQ KRZ
WR XVH WKHP LQ QH[W VHFWLRQ��

?QHZJORVVDU\HQWU\^/LQX[`
^

QDPH /LQX[�
GHVFULSWLRQ ^LV D JHQHULF WHUP UHIHUULQJ WR WKH IDPLO\ RI 8QL[�OLNH

FRPSXWHU RSHUDWLQJ V\VWHPV WKDW XVH WKH /LQX[ NHUQHO`�
SOXUDO /LQXFHV

`

2U� IRU DFURQ\PV�

?QHZDFURQ\P>ORQJSOXUDO ^)UDPHV SHU 6HFRQG`@^ISV/DEHO`^)36`^)UDPH SHU 6HFRQG`

7KLV ZLOO DYRLG WKH ZURQJ ORQJ SOXUDO� )UDPH SHU 6HFRQGV�
6R IDU� WKH JORVVDU\ HQWULHV KDYH EHHQ GHࢺQHG DV NH\�YDOXH OLVWV� 6RPHWLPHV� D GHVFULSWLRQ
LV PRUH FRPSOH[ WKDQ MXVW D SDUDJUDSK� )RU H[DPSOH� \RX PD\ ZDQW WR KDYH PXOWLSOH
SDUDJUDSKV� LWHPL]HG OLVWV� �JXUHVࢺ WDEOHV� HWF� )RU VXFK JORVVDU\ HQWULHV XVH WKH FRPPDQG
ORQJQHZJORVVDU\HQWU\ LQ ZKLFK WKH GHVFULSWLRQ IROORZV WKH NH\�YDOXH OLVW� 7KH FRPSXWHU
HQWU\ WKHQ ORRNV OLNH WKLV�

?ORQJQHZJORVVDU\HQWU\^FRPSXWHU`
^

QDPH FRPSXWHU
`

^LV D SURJUDPPDEOH PDFKLQH WKDW UHFHLYHV LQSXW�
VWRUHV DQG PDQLSXODWHV GDWD� DQG SURYLGHV
RXWSXW LQ D XVHIXO IRUPDW`

������� 'HࡃQLQJ V\PEROV

'HࢺQHG HQWULHV FDQ DOVR EH V\PEROV�

?QHZJORVVDU\HQWU\^SL`
^

QDPH ^?HQVXUHPDWK^?SL``�
GHVFULSWLRQ ^UDWLR RI FLUFXPIHUHQFH RI FLUFOH WR LWV

GLDPHWHU`�

���



*ORVVDU\

VRUW SL
`

<RX FDQ DOVR GHࢺQH ERWK D QDPH DQG D V\PERO�

?QHZJORVVDU\HQWU\^UHDO QXPEHU`
^

QDPH ^UHDO QXPEHU`�
GHVFULSWLRQ ^LQFOXGH ERWK UDWLRQDO QXPEHUV� VXFK DV ���� DQG

�?IUDF^���`^���`�� DQG LUUDWLRQDO QXPEHUV�
VXFK DV �?SL� DQG WKH VTXDUH URRW RI WZR� RU�
D UHDO QXPEHU FDQ EH JLYHQ E\ DQ LQILQLWH GHFLPDO
UHSUHVHQWDWLRQ� VXFK DV �������������?OGRWV� ZKHUH
WKH GLJLWV FRQWLQXH LQ VRPH ZD\� RU� WKH UHDO
QXPEHUV PD\ EH WKRXJKW RI DV SRLQWV RQ DQ LQILQLWHO\
ORQJ QXPEHU OLQH`�

V\PERO ^?HQVXUHPDWK^?PDWKEE^5```
`

1RWH WKDW QRW DOO JORVVDU\ VW\OHV VKRZ GHࢺQHG V\PEROV�

������� 'HࡃQLQJ DFURQ\PV

7R GHࢺQH D QHZ DFURQ\P \RX XVH WKH ?QHZDFURQ\P PDFUR�

?QHZDFURQ\P^�ODEHO!`^�DEEUY!`^�IXOO!`

ZKHUH LV WKH XQLTXH ODEHO LGHQWLI\LQJ WKH DFURQ\P� �DEEUY! LV WKH DEEUHYLDWHG IRUP RI WKH
DFURQ\P DQG �IXOO! LV WKH H[SDQGHG WH[W� )RU H[DPSOH�

?QHZDFURQ\P^OYP`^/90`^/RJLFDO 9ROXPH 0DQDJHU`

'HࢺQHG DFURQ\PV FDQ EH SXW LQ VHSDUDWH OLVW LI \RX XVH DFURQ\P SDFNDJH RSWLRQ�

?XVHSDFNDJH>DFURQ\P@^JORVVDULHV`

����� 8VLQJ GHࡃQHG WHUPV

:KHQ \RX KDYH GHࢺQHG D WHUP� \RX FDQ XVH LW LQ D GRFXPHQW� 7KHUH DUH PDQ\ GLࢹHUHQW
FRPPDQGV XVHG WR UHIHU WR JORVVDU\ WHUPV�

������� *HQHUDO UHIHUHQFHV

$ JHQHUDO UHIHUHQFH LV XVHG ZLWK ?JOV FRPPDQG� ,I� IRU H[DPSOH� \RX KDYH JORVVDU\ HQWULHV
GHࢺQHG DV WKRVH DERYH� \RX PLJKW XVH LW LQ WKLV ZD\�

?*OV^QDLLYH` SHRSOH GRQ
W NQRZ DERXW
DOWHUQDWLYH ?JOV^FRPSXWHU` RSHUDWLQJ V\VWHPV�
?JOVSO^/LQX[`� %6'V DQG *18�+XUG�

���



8VLQJ GHࢺQHG WHUPV

1D±YH SHRSOH GRQَW NQRZ DERXW DOWHUQDWLYH FRPSXWHU RSHUD�

WLQJ V\VWHPV� /LQXFHV� %6'V DQG *18�+XUG�

'HVFULSWLRQ RI FRPPDQGV XVHG LQ DERYH H[DPSOH�

?JOV^�ODEHO!`

7KLV FRPPDQG SULQWV WKH WHUP DVVRFLDWHG ZLWK SDVVHG DV LWV DUJXPHQW� ,I WKH K\SHUUHI
SDFNDJH ZDV ORDGHG EHIRUH JORVVDULHV LW ZLOO DOVR EH K\SHUOLQNHG WR WKH HQWU\ LQ JORVVDU\�

?JOVSO^�ODEHO!`

7KLV FRPPDQG SULQWV WKH SOXUDO RI WKH GHࢺQHG WHUP� RWKHU WKDQ WKDW LW EHKDYHV LQ WKH VDPH
ZD\ DV JOV�

?*OV^�ODEHO!`

7KLV FRPPDQG SULQWV WKH VLQJXODU IRUP RI WKH WHUP ZLWK WKH UVWࢺ FKDUDFWHU FRQYHUWHG WR
XSSHU FDVH�

?*OVSO^�ODEHO!`

7KLV FRPPDQG SULQWV WKH SOXUDO IRUP ZLWK UVWࢺ OHWWHU RI WKH WHUP FRQYHUWHG WR XSSHU FDVH�

?JOVOLQN^�ODEHO!`^�DOWHUQDWH WH[W!`

7KLV FRPPDQG FUHDWHV WKH OLQN DV XVXDO� EXW W\SHVHWV WKH DOWHUQDWH WH[W LQVWHDG� ,W FDQ DOVR
WDNH VHYHUDO RSWLRQV ZKLFK FKDQJHV LWV GHIDXOW EHKDYLRU �VHH WKH GRFXPHQWDWLRQ��

?JOVV\PERO^�ODEHO!`

7KLV FRPPDQG SULQWV ZKDW HYHU LV GHࢺQHG LQ ?QHZJORVVDU\HQWU\^`^V\PERO ^2XWSXW RI
JOVV\PERO`� ���`

?JOVGHVF^�ODEHO!`

7KLV FRPPDQG SULQWV ZKDW HYHU LV GHࢺQHG LQ ?QHZJORVVDU\HQWU\^`^GHVFULSWLRQ ^2XWSXW RI
JOVGHVF`� ���`

������� 5HIHUULQJ DFURQ\PV

$FURQ\PV EHKDYH D ELW GLࢹHUHQWO\ WKDQ QRUPDO JORVVDU\ WHUPV� 2Q UVWࢺ XVH WKH ?JOV
FRPPDQG ZLOO GLVSOD\ ْ�IXOO! ��DEEUY!�ْ� 2Q VXEVHTXHQW XVHV RQO\ WKH DEEUHYLDWLRQ ZLOO
EH GLVSOD\HG�
7R UHVHW WKH UVWࢺ XVH RI DQ DFURQ\P XVH�

?JOVUHVHW^�ODEHO!`

RU� LI \RX ZDQW WR UHVHW WKH XVH VWDWXV RI DOO DFURQ\PV�

���



*ORVVDU\

?JOVUHVHWDOO

,I \RX MXVW ZDQW WR SULQW WKH ORQJ YHUVLRQ RI DQ DFURQ\P ZLWKRXW WKH DEEUHYLDWLRQ ْ�IXOO!ْ�
XVH �

?DFUORQJ^�ODEHO!`

,I \RX MXVW ZDQW WR SULQW WKH ORQJ YHUVLRQ RI DQ DFURQ\P ZLWK WKH DEEUHYLDWLRQ ْ�IXOO!
��DEEUY!�ْ� XVH �

?DFUIXOO^�ODEHO!`

,I \RX MXVW ZDQW WR SULQW WKH DEEUHYLDWLRQ ْ�DEEUY!ْ� XVH �

?DFUVKRUW^�ODEHO!`

���



��� 'LVSOD\LQJ WKH *ORVVDU\

7R GLVSOD\ WKH VRUWHG OLVW RI WHUPV \RX QHHG WR DGG�

?SULQWJORVVDULHV

DW WKH SODFH \RX ZDQW WKH JORVVDU\ DQG WKH OLVW RI DFURQ\PV WR DSSHDU�
,I DOO HQWULHV DUH WR EH SULQWHG WKH FRPPDQG

?JOVDGGDOO

FDQ EH LQVHUWHG EHIRUH ?SULQWJORVVDULHV� <RX PD\ DOVR ZDQW WR XVH
?XVHSDFNDJH>QRQXPEHUOLVW@^JORVVDULHV` WR VXSSUHVV WKH ORFDWLRQ OLVW ZLWKLQ WKH
JORVVDU\�

������� 6HSDUDWH *ORVVDU\ DQG /LVW RI $FURQ\PV

?SULQWJORVVDULHV ZLOO GLVSOD\ DOO WKH JORVVDULHV LQ WKH RUGHU LQ ZKLFK WKH\ ZHUH GHࢺQHG��
,I QR FXVWRP JORVVDULHV DUH GHࢺQHG� WKH GHIDXOW JORVVDU\ DQG WKH OLVW RI DFURQ\PV ZLOO EH
GLVSOD\HG�

7KH JORVVDU\ DQG WKH OLVW RI DFURQ\PV FDQ EH GLVSOD\HG VHSDUDWHO\ LQ GLࢹHUHQW SODFHV��

?XVHSDFNDJH>DFURQ\P@^JORVVDULHV`

?SULQWJORVVDU\>W\SH ?DFURQ\PW\SH@ � SULQWV MXVW WKH OLVW RI DFURQ\PV

6RPH WH[W EHWZHHQ WKH OLVW RI DFURQ\PV DQG WKH JORVVDU\�

?SULQWJORVVDU\ � LI QR RSWLRQ LV VXSSOLHG WKH GHIDXOW JORVVDU\ LV SULQWHG�

'XDO HQWULHV ZLWK UHIHUHQFH WR D JORVVVDU\ HQWU\ IURP DQ DFURQ\P

,W PD\ EH XVHIXO WR KDYH ERWK DQ DFURQ\P DQG D JORVVDU\ HQWU\ IRU WKH VDPH WHUP� 7R OLQN
WKHVH WZR� GHࢺQH WKH DFURQ\P ZLWK D UHIHUHQFH WR WKH JORVVDU\ HQWU\ OLNH WKLV�

?QHZJORVVDU\HQWU\^JOV�2:'` ^
QDPH ^2QH�:D\ 'HOD\`�
GHVFULSWLRQ ^7KH WLPH D SDFNHW XVHV WKURXJK D QHWZRUN IURP RQH KRVW WR

DQRWKHU`�
`

� KWWS���PLUURU�R[�DF�XN�VLWHV�FWDQ�RUJ�PDFURV�ODWH[�FRQWULE�JORVVDULHV�JORVVDULHV�XVHU�
KWPO�G[�������

� KWWS���PLUURU�R[�DF�XN�VLWHV�FWDQ�RUJ�PDFURV�ODWH[�FRQWULE�JORVVDULHV�JORVVDULHV�XVHU�
KWPO�G[�������

���
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'LVSOD\LQJ WKH *ORVVDU\

?QHZDFURQ\P>VHH ^>*ORVVDU\�@^JOV�2:'``@^2:'`^2:'`^2QH�:D\
'HOD\?JOVDGG^JOV�2:'``

5HIHU WR DFURQ\P ZLWK ?JOV^2:'` DQG WKH JORVVDU\ ZLWK ?JOV^JOV�2:'`

7R PDNH WKLV HDVLHU� ZH FDQ XVH WKLV FRPPDQG �PRGLࢺHG IURP H[DPSOH LQ WKH RࢼFLDO GRFV��

6\QWD[� ?QHZGXDOHQWU\>JORVVDU\ RSWLRQV@>DFURQ\P
RSWLRQV@^ODEHO`^DEEUY`^ORQJ`^GHVFULSWLRQ`

?XVHSDFNDJH^[SDUVH`
?'HFODUH'RFXPHQW&RPPDQG^?QHZGXDOHQWU\`^ 2^` 2^` P P P P ` ^

?QHZJORVVDU\HQWU\^JOV���`^QDPH ^��`�WH[W ^��?JOVDGG^��``�
GHVFULSWLRQ ^��`���

`
?QHZDFURQ\P>VHH ^>*ORVVDU\�@^JOV���``���@^��`^��`^��?JOVDGG^JOV���``

`

WKHQ� GHࢺQH QHZ �GXDO� HQWULHV IRU JORVVDU\ DQG DFURQ\P OLVW OLNH WKLV�

?QHZGXDOHQWU\^2:'` � ODEHO
^2:'` � DEEUHYLDWLRQ
^2QH�:D\ 'HOD\` � ORQJ IRUP
^7KH WLPH D SDFNHW XVHV WKURXJK D QHWZRUN IURP RQH KRVW WR DQRWKHU` �

GHVFULSWLRQ

������� &XVWRP 1DPH

7KH QDPH RI WKH JORVVDU\ VHFWLRQ FDQ EH UHSODFHG ZLWK D FXVWRP QDPH RU WUDQVODWHG WR D
GLࢹHUHQW ODQJXDJH� $GG WKH RSWLRQ WLWOH WR ?SULQWJORVVDU\ WR VSHFLI\ WKH JORVVDU\َV WLWOH�
$GG WKH RSWLRQ WRFWLWOH WR VSHFLI\ D WKH WLWOH XVHG LQ WKH WDEOH RI FRQWHQW �LI QRW XVHG�
WLWOH LV XVHG DV GHIDXOW�� �

?SULQWJORVVDU\>WLWOH /LVW RI 7HUPV�WRFWLWOH 7HUPV DQG DEEUHYLDWLRQV@

������� 5HPRYH WKH SRLQW

7R RPLW WKH GRW� DW WKH HQG RI HDFK GHVFULSWLRQ� XVH WKLV FRGH�

?XVHSDFNDJH>QRSRVWGRW@^JORVVDULHV`

������� &KDQJLQJ *ORVVDU\ (QWU\ 3UHVHQWDWLRQ 8VLQJ *ORVVDU\ 6W\OHV

$ QXPEHU RI SUH�EXLOW VW\OHV DUH DYDLODEOH� DQG FDQ EH FKDQJHG HDVLO\ XVLQJ

� 0XVW EH LVVXHG EHIRUH ?SULQWJORVVDULHV
?JORVVDU\VW\OH^�QHZVW\OH!`

� 8VHU 0DQXDO IRU JORVVDULHV�VW\ Y���� DV RI ���������� KWWS���PLUURU�R[�DF�XN�VLWHV�FWDQ�RUJ�
PDFURV�ODWH[�FRQWULE�JORVVDULHV�JORVVDULHV�XVHU�KWPO�VHF�SULQWJORVVDU\

� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�)XOOBVWRS

���
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%XLOGLQJ \RXU GRFXPHQW

&RPPRQO\ XVHG VW\OHV LQFOXGH OLVW

0\ 7HUP +DV VRPH ORQJ GHVFULSWLRQ �� �

DOWOLVW �LQVHUWV QHZOLQH DIWHU WHUP DQG LQGHQWV GHVFULSWLRQ�

0\ 7HUP
+DV VRPH ORQJ GHVFULSWLRQ �� �

DOWOLVWJURXS RU OLVWJURXS �JURXS DGGV JURXSLQJ EDVHG RQ WKH UVWࢺ OHWWHUV RI WKH WHUPV�

0
0\ )LUVW 7HUP

+DV VRPH ORQJ GHVFULSWLRQ �� �
0\ 6HFRQG 7HUP
+DV VRPH ORQJ GHVFULSWLRQ �� �

DOWOLVWK\SHUJURXS RU OLVWK\SHUJURXS �K\SHU DGGV DQ K\SHUOLQNHG َLQGH[َ DW WKH WRS RI HDFK
JORVVDU\ WR MXPS WR D JURXS�

$_%_&_'_)_*_,_0_2_5_6_&_'_*_0_3
$
$ )LUVW WHUP

+DV VRPH ORQJ GHVFULSWLRQ �� �
%
%DUHO\ PLVVHG UVWࡃ
+DV VRPH ORQJ GHVFULSWLRQ �� �

����� %XLOGLQJ \RXU GRFXPHQW

%XLOGLQJ \RXU GRFXPHQW DQG LWV JORVVDU\ UHTXLUHV WKUHH VWHSV�

�� EXLOG \RXU /D7H; GRFXPHQW ً WKLV ZLOO DOVR JHQHUDWH WKH OHVࢺ QHHGHG E\ PDNHJORV�
VDULHV

�� LQYRNH PDNHJORVVDULHV ً D VFULSW ZKLFK VHOHFWV WKH FRUUHFW FKDUDFWHU HQFRGLQJV DQG
ODQJXDJH VHWWLQJV DQG ZKLFK ZLOO DOVR UXQ [LQG\ RU PDNHLQGH[ LI WKHVH DUH VSHFLࢺHG
LQ \RXU GRFXPHQW OHࢺ

�� EXLOG \RXU /D7H; GRFXPHQW DJDLQ ً WR SURGXFH D GRFXPHQW ZLWK JORVVDU\ HQWULHV

7KXV�

ODWH[ GRF
PDNHJORVVDULHV GRF
ODWH[ GRF

ZKHUH ODWH[ LV \RXU XVXDO EXLOG FDOO �SHUKDSV SGIODWH[ � DQG GRF LV WKH QDPH RI \RXU
/D7H; PDVWHU �OHࢺ

���



'LVSOD\LQJ WKH *ORVVDU\

,I \RXU HQWULHV DUH LQWHUOLQNHG �HQWULHV WKHPVHOYHV OLQN WR RWKHU HQWULHV ZLWK ?JOV FDOOV�� \RX
ZLOO QHHG WR UXQ VWHSV � DQG � WZLFH� WKDW LV� LQ WKH IROORZLQJ RUGHU� �� �� �� �� ��

,I \RX HQFRXQWHU SUREOHPV� YLHZ WKH GRF�ORJ DQG GRF�JOJ OHVࢺ LQ D WH[W HGLWRU IRU FOXHV�

���



��� ([DPSOH IRU XVH LQ ZLQGRZV ZLWK
7H[PDNHU

����� &RPSLOH JORVVDU\ ZLWK [LQG\ � ,Q :LQGRZV ZLWK
7H[PDNHU

,Q 7H; /LYH [LQG\ LV DOUHDG\ LQFOXGHG� EXW XVHUV RI 0L.7H; QHHG UVWࢺ GR GRZQORDG DQG
LQVWDOO [LQG\ IRU :LQGRZV�

7KHUH DUH WZR DSSURDFKHV�

ٗ 7KH HDV\ RQH�

7KLV LQVWDOO SURJUDP LQFOXGHV WKH 3HUO LQWHUSUHWHU IRU PDNHJORVVDULHV � DQG RI FRXUVH
[LQG\ IRU VRUWLQJ� DQG DOVR DGGV WKH ELQDULHV WR \RXU ZLQGRZV 3$7+�

'RZQORDG [LQG\� DQG LQVWDOO� �RULJLQDO VRXUFH KHUH��� %XW QRWH� 7KLV LQVWDOOV GHSUHFDWHG
YHUVLRQV RI WKHP DOO�

ٗ 7KH PRUH GLࢼFXOW RQH�

6HH GHVFULSWLRQ RQ 7H;�6(�� +RZ WR XVH ;LQG\ ZLWK 0L.7H;"� 7KLV ZD\ \RX FDQ XSGDWH
\RXUVHOI LI QHFHVVDU\�

<RX QHHG WR UHVWDUW 7H[PDNHU DIWHU LQVWDOODWLRQ RI [LQG\ � WR XSGDWH 3$7+ UHIHUHQFHV WR
[LQG\ DQG 3HUO ELQDULHV�

7KHQ� LQ 7H[PDNHU� JR WR 8VHU �! 8VHU &RPPDQGV �! (GLW 8VHU &RPPDQGV �

&KRRVH FRPPDQG �

�� 0HQXLWHP  PDNHJORVVDULHV
�� &RPPDQG  PDNHJORVVDULHV �

1RZ SXVK $OW�6KLIW�)� DQG WKHQ �!)�

� KWWS���ZZZ�I\V�NX�GN�aWOLQQHW�[LQG\�ZLQ�H[H
� KWWS���SHUPDOLQN�JPDQH�RUJ�JPDQH�FRPS�WH[W�[LQG\�JHQHUDO����
� KWWS���WH[�VWDFNH[FKDQJH�FRP
� KWWS���WH[�VWDFNH[FKDQJH�FRP�T�������

���
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([DPSOH IRU XVH LQ ZLQGRZV ZLWK 7H[PDNHU

1RWH � IRU XVH ZLWK WKH ْXVH EXLOG GLUHFWRU\ْ RSWLRQ RI 7H[PDNHU� PDNHJORVVDULHV QHHGV WR
QGࢺ WKH DX[ �OHࢺ 7KDQNIXOO\� ZKLOH 7H[PDNHU GRHV QRW KHOS WKHUH� WKH RSWLRQ �G
RI PDNHJORVVDULHV SURYLGHV IRU WKH VXEGLUHFWRU\ FDVH� +HQFH WKH &RPPDQG LQ WKLV FDVH
VKRXOG EH�
&RPPDQG  PDNHJORVVDULHV �G EXLOG � LQVWHDG� ����� 'RFXPHQW
SUHDPEOH
,Q SUHDPSOH VKRXOG EH LQFOXGHG �QRWH� K\SHUUHI VKRXOG EH ORDGHG EHIRUH WKH JORVVDULHV
��

?XVHSDFNDJH>QRPDLQ�DFURQ\P�[LQG\�WRF@^JORVVDULHV` � QRPDLQ� LI \RX GHILQH
JORVVDULHV LQ D ILOH� DQG \RX XVH ?LQFOXGH^,13����JORVVDU\`
?PDNHJORVVDULHV
?XVHSDFNDJH>[LQG\@^LPDNHLG[`
?PDNHLQGH[

����� *ORVVDU\ GHࡃQLWLRQV

:ULWH DOO \RXU JORVVDULHV�DFURQ\PV LQ D �OHࢺ ([� ,13����JORVVDU\�WH[
?QHZDFURQ\P^GG\H`^'�B^?WH[W^G\H``�`^GRQRU G\H� H[� $OH[D ���`
?QHZDFURQ\P>GHVFULSWLRQ ^?JOVOLQN^U�`^)?ْ^R`UVWHU
GLVWDQFH``@^5�`^�5B^�`�`^)?ْ^R`UVWHU GLVWDQFH`
?QHZJORVVDU\HQWU\^U�`^QDPH ?JOVOLQN^5�`^?HQVXUHPDWK^5B^�```�WH[W )?ْ^R`UVWHU
GLVWDQFH�GHVFULSWLRQ ^)?ْ^R`UVWHU GLVWDQFH� ZKHUH ��?� ���`� VRUW 5` ?QHZJORVVDU\HQ�
WU\^NGHDF`^QDPH ?JOVOLQN^5�`^?HQVXUHPDWK^NB^'($&```�WH[W �NB^'($&`��
GHVFULSWLRQ ^LV WKH UDWH RI GHDFWLYDWLRQ IURP ��� DQG HPLVVLRQ�`� VRUW N`
����� ,QFOXGH JORVVDU\ GHࡃQLWLRQV DQG SULQW JORVVDU\
,QFOXGH JORVVDU\ GHࢺQLWLRQV LQ WKH SUHDPEOH �%HIRUH ْ?EHJLQ^GRFXPHQW`ْ�

?ORDGJOVHQWULHV>PDLQ@^,13����JORVVDU\`
� RU XVLQJ ?LQSXW�
�?LQSXW^,13����JORVVDU\`

?EHJLQ^GRFXPHQW`

3ULQW JORVVDULHV� QHDU HQG

?DSSHQGL[
?ELEOLRJUDSK\VW\OH^SODLQQDW`
?ELEOLRJUDSK\^ELEWH[`
?SULQWLQGH[
?SULQWJORVVDULHV
?HQG^GRFXPHQW`

���



5HIHUHQFHV

����� 5HIHUHQFHV
ٗ ࢃࢆ7 JORVVDULHV �ࢌࢍࢇࡿࢌࢃࢋࢁࢍࢂ KWWS���WXJ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�
ODWH[�FRQWULE�JORVVDULHV�

ٗ 8VLQJ /D7H; WR :ULWH D 3K' 7KHVLV � 1LFROD /�&� 7DOERW� KWWS���WKHRYDO�FPS�
XHD�DF�XN�aQOFW�ODWH[�WKHVLV�QRGH���KWPO

ٗ JORVVDULHV )$4 � 1LFROD /� &� 7DOERW� JORVVDULHV )$4�
ٗ *ORVVDULHV� 1RPHQFODWXUH� /LVWV RI 6\PEROV DQG $FURQ\PV � 1LFROD /� &� 7DOERW�
OLQN�

� KWWS���ZZZ�GLFNLPDZ�ERRNV�FRP�IDTV�JORVVDULHVIDT�KWPO
� KWWS���ZZZ�ODWH[�FRPPXQLW\�RUJ�NQRZ�KRZ�����JORVVDULHV�QRPHQFODWXUH�OLVWV�RI�V\PEROV�DQG�DFURQ\PV
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��� %LEOLRJUDSK\ 0DQDJHPHQW
)RU DQ\ DFDGHPLF�UHVHDUFK ZULWLQJ� LQFRUSRUDWLQJ UHIHUHQFHV LQWR D GRFXPHQW LV DQ LPSRU�
WDQW WDVN� )RUWXQDWHO\� /D7H; KDV D YDULHW\ RI IHDWXUHV WKDW PDNH GHDOLQJ ZLWK UHIHUHQFHV
PXFK VLPSOHU� LQFOXGLQJ EXLOW�LQ VXSSRUW IRU FLWLQJ UHIHUHQFHV� +RZHYHU� D PXFK PRUH
SRZHUIXO DQG H[LEOHࢻ VROXWLRQ LV DFKLHYHG WKDQNV WR DQ DX[LOLDU\ WRRO FDOOHG %LE7H;�
�ZKLFK FRPHV EXQGOHG DV VWDQGDUG ZLWK /D7H;�� 5HFHQWO\� %LE7H; KDV EHHQ VXFFHHGHG
E\ %LE/D7H;� D WRRO FRQࢺJXUDEOH ZLWKLQ /D7H; V\QWD[�
%LE7H; SURYLGHV IRU WKH VWRUDJH RI DOO UHIHUHQFHV LQ DQ H[WHUQDO� OHࢺ�DWࢻ GDWDEDVH� �%LE/D�
7H; XVHV WKLV VDPH V\QWD[�� 7KLV GDWDEDVH FDQ EH UHIHUHQFHG LQ DQ\ /D7H; GRFXPHQW�
DQG FLWDWLRQV PDGH WR DQ\ UHFRUG WKDW LV FRQWDLQHG ZLWKLQ WKH �OHࢺ 7KLV LV RIWHQ PRUH
FRQYHQLHQW WKDQ HPEHGGLQJ WKHP DW WKH HQG RI HYHU\ GRFXPHQW ZULWWHQ� D FHQWUDOL]HG
ELEOLRJUDSK\ VRXUFH FDQ EH OLQNHG WR DV PDQ\ GRFXPHQWV DV GHVLUHG �ZULWH RQFH� UHDG
PDQ\��� 2I FRXUVH� ELEOLRJUDSKLHV FDQ EH VSOLW RYHU DV PDQ\ OHVࢺ DV RQH ZLVKHV� VR WKHUH
FDQ EH D OHࢺ FRQWDLQLQJ VRXUFHV FRQFHUQLQJ WRSLF $ �D�ELE � DQG DQRWKHU FRQFHUQLQJ
WRSLF % �E�ELE �� :KHQ ZULWLQJ DERXW WRSLF $%� ERWK RI WKHVH OHVࢺ FDQ EH OLQNHG LQWR
WKH GRFXPHQW �SHUKDSV LQ DGGLWLRQ WR VRXUFHV DE�ELE VSHFLࢺF WR WRSLF $%��

����� (PEHGGHG V\VWHP
,I \RX DUH ZULWLQJ RQO\ RQH RU WZR GRFXPHQWV DQG DUHQَW SODQQLQJ RQ ZULWLQJ PRUH RQ WKH
VDPH VXEMHFW IRU D ORQJ WLPH� \RX PLJKW QRW ZDQW WR ZDVWH WLPH FUHDWLQJ D GDWDEDVH RI
UHIHUHQFHV \RX DUH QHYHU JRLQJ WR XVH� ,Q WKLV FDVH \RX VKRXOG FRQVLGHU XVLQJ WKH EDVLF
DQG VLPSOH ELEOLRJUDSK\ VXSSRUW WKDW LV HPEHGGHG ZLWKLQ /D7H;�
/D7H; SURYLGHV DQ HQYLURQPHQW FDOOHG WKHELEOLRJUDSK\ WKDW \RX KDYH WR XVH ZKHUH \RX
ZDQW WKH ELEOLRJUDSK\� WKDW XVXDOO\ PHDQV DW WKH YHU\ HQG RI \RXU GRFXPHQW� MXVW EHIRUH
WKH ?HQG^GRFXPHQW` FRPPDQG� +HUH LV D SUDFWLFDO H[DPSOH�
?EHJLQ^WKHELEOLRJUDSK\`^�`

?ELELWHP^ODPSRUW��`
/HVOLH /DPSRUW�
?HPSK^?/D7H;� D GRFXPHQW SUHSDUDWLRQ V\VWHP`�
$GGLVRQ :HVOH\� 0DVVDFKXVHWWV�
�QG HGLWLRQ�
�����

?HQG^WKHELEOLRJUDSK\`
2.� VR ZKDW LV JRLQJ RQ KHUH" 7KH UVWࢺ WKLQJ WR QRWLFH LV WKH HVWDEOLVKPHQW RI WKH HQYL�
URQPHQW� WKHELEOLRJUDSK\ LV D NH\ZRUG WKDW /D7H; UHFRJQL]HV DV HYHU\WKLQJ EHWZHHQ
WKH EHJLQ DQG HQG WDJV DV EHLQJ GDWD IRU WKH ELEOLRJUDSK\� 7KH PDQGDWRU\ DUJXPHQW�
ZKLFK , VXSSOLHG DIWHU WKH EHJLQ VWDWHPHQW� LV WHOOLQJ /D7H; KRZ ZLGH WKH LWHP ODEHO
ZLOO EH ZKHQ SULQWHG� 1RWH KRZHYHU� WKDW WKH QXPEHU LWVHOI LV QRW WKH SDUDPHWHU� EXW
WKH QXPEHU RI GLJLWV LV� 7KHUHIRUH� , DP HࢹHFWLYHO\ WHOOLQJ /D7H; WKDW , ZLOO RQO\ QHHG

� KWWS���ZZZ�ELEWH[�RUJ

���
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%LEOLRJUDSK\ 0DQDJHPHQW

UHIHUHQFH ODEHOV RI RQH FKDUDFWHU LQ OHQJWK� ZKLFK XOWLPDWHO\ PHDQV QR PRUH WKDQ QLQH
UHIHUHQFHV LQ WRWDO� ,I \RX ZDQW PRUH WKDQ QLQH� WKHQ LQSXW DQ\ WZR�GLJLW QXPEHU� VXFK
DV َ��َ ZKLFK DOORZV XS WR �� UHIHUHQFHV�
1H[W LV WKH DFWXDO UHIHUHQFH HQWU\ LWVHOI� 7KLV LV SUHࢺ[HG ZLWK WKH ?ELELWHP^FLWHBNH\
` FRPPDQG� 7KH FLWHBNH\ VKRXOG EH D XQLTXH LGHQWLࢺHU IRU WKDW SDUWLFXODU UHIHUHQFH�
DQG LV RIWHQ VRPH VRUW RI PQHPRQLF FRQVLVWLQJ RI DQ\ VHTXHQFH RI OHWWHUV� QXPEHUV DQG
SXQFWXDWLRQ V\PEROV �DOWKRXJK QRW D FRPPD�� , RIWHQ XVH WKH VXUQDPH RI WKH UVWࢺ DXWKRU�
IROORZHG E\ WKH ODVW WZR GLJLWV RI WKH \HDU �KHQFH ODPSRUW�� �� ,I WKDW DXWKRU KDV SURGXFHG
PRUH WKDQ RQH UHIHUHQFH IRU D JLYHQ \HDU� WKHQ , DGG OHWWHUV DIWHU� َDَ� َEَ� HWF� %XW� \RX
VKRXOG GR ZKDWHYHU ZRUNV IRU \RX� (YHU\WKLQJ DIWHU WKH NH\ LV WKH UHIHUHQFH LWVHOI� <RX
QHHG WR W\SH LW DV \RX ZDQW LW WR EH SUHVHQWHG� , KDYH SXW WKH GLࢹHUHQW SDUWV RI WKH
UHIHUHQFH� VXFK DV DXWKRU� WLWOH� HWF�� RQ GLࢹHUHQW OLQHV IRU UHDGDELOLW\� 7KHVH OLQHEUHDNV
DUH LJQRUHG E\ /D7H;� , ZDQWHG WKH WLWOH WR EH LQ LWDOLFV� VR , XVHG WKH ?HPSK^` FRPPDQG
WR DFKLHYH WKLV�

����� &LWDWLRQV
7R DFWXDOO\ FLWH D JLYHQ GRFXPHQW LV YHU\ HDV\� *R WR WKH SRLQW ZKHUH \RX ZDQW WKH
FLWDWLRQ WR DSSHDU� DQG XVH WKH IROORZLQJ� ?FLWH^FLWHBNH\ ` � ZKHUH WKH FLWHBNH\ LV
WKDW RI WKH ELELWHP \RX ZLVK WR FLWH� :KHQ /D7H; SURFHVVHV WKH GRFXPHQW� WKH FLWDWLRQ
ZLOO EH FURVV�UHIHUHQFHG ZLWK WKH ELELWHPV DQG UHSODFHG ZLWK WKH DSSURSULDWH QXPEHU
FLWDWLRQ� 7KH DGYDQWDJH KHUH� RQFH DJDLQ� LV WKDW /D7H; ORRNV DIWHU WKH QXPEHULQJ IRU
\RX� ,I LW ZHUH WRWDOO\ PDQXDO� WKHQ DGGLQJ RU UHPRYLQJ D UHIHUHQFH ZRXOG EH D UHDO FKRUH�
DV \RX ZRXOG KDYH WR UH�QXPEHU DOO WKH FLWDWLRQV E\ KDQG�
,QVWHDG RI :<6,:<* HGLWRUV� W\SHVHWWLQJ V\VWHPV OLNH ?7H;^` RU ?/D7H;^`
?FLWH^ODPSRUW��` FDQ EH XVHG�

������� 5HIHUULQJ PRUH VSHFLࡃFDOO\
6RPHWLPHV \RX ZDQW WR UHIHU WR D FHUWDLQ SDJH� JXUHࢺ RU WKHRUHP LQ D WH[W ERRN� )RU WKDW
\RX FDQ XVH WKH DUJXPHQWV WR WKH ?FLWH FRPPDQG�
?FLWH>S�a���@^FLWDWLRQ��`
7KH DUJXPHQW� ْS� ���ْ� ZLOO VKRZ XS LQVLGH WKH VDPH EUDFNHWV� 1RWH WKH WLOGH LQ >S�ʜ���@�
ZKLFK UHSODFHV WKH HQG�RI�VHQWHQFH VSDFLQJ ZLWK D QRQ�EUHDNDEOH LQWHU�ZRUG VSDFH� 7KHUH
DUH WZR UHDVRQV� HQG�RI�VHQWHQFH VSDFLQJ LV WRR ZLGH� DQG ْS�ْ VKRXOG QRW EH VHSDUDWHG
IURP WKH SDJH QXPEHU�

������� 0XOWLSOH FLWDWLRQV
:KHQ D VHTXHQFH RI PXOWLSOH FLWDWLRQV DUH QHHGHG� \RX VKRXOG XVH D VLQJOH ?FLWH^` FRP�
PDQG� 7KH FLWDWLRQV DUH WKHQ VHSDUDWHG E\ FRPPDV� 1RWH WKDW \RX PXVW QRW XVH VSDFHV
EHWZHHQ WKH FLWDWLRQV� +HUHَV DQ H[DPSOH�
?FLWH^FLWDWLRQ���FLWDWLRQ���FLWDWLRQ��`
7KH UHVXOW ZLOO WKHQ EH VKRZQ DV FLWDWLRQV LQVLGH WKH VDPH EUDFNHWV�

���



&LWDWLRQV

������� %LEOLRJUDSK\ VW\OHV
7KHUH DUH VHYHUDO GLࢹHUHQW ZD\V WR IRUPDW OLVWV RI ELEOLRJUDSKLF UHIHUHQFHV DQG WKH FLWDWLRQV
WR WKHP LQ WKH WH[W� 7KHVH DUH FDOOHG FLWDWLRQ VW\OHV�� DQG FRQVLVW RI WZR SDUWV� WKH IRUPDW
RI WKH DEEUHYLDWHG FLWDWLRQ �L�H� WKH PDUNHU WKDW LV LQVHUWHG LQWR WKH WH[W WR LGHQWLI\ WKH
HQWU\ LQ WKH OLVW RI UHIHUHQFHV� DQG WKH IRUPDW RI WKH FRUUHVSRQGLQJ HQWU\ LQ WKH OLVW RI
UHIHUHQFHV� ZKLFK LQFOXGHV IXOO ELEOLRJUDSKLF GHWDLOV�
$EEUHYLDWHG FLWDWLRQV FDQ EH RI WZR PDLQ W\SHV� QXPEHUHG RU WH[WXDO� 1XPEHUHG FLWDWLRQV
�DOVR NQRZQ DV WKH 9DQFRXYHU UHIHUHQFLQJ V\VWHP�� DUH QXPEHUHG FRQVHFXWLYHO\ LQ RUGHU
RI DSSHDUDQFH LQ WKH WH[W� DQG FRQVLVW LQ $UDELF QXPHUDOV LQ SDUHQWKHVHV ��� � VTXDUH
EUDFNHWV >�@ � VXSHUVFULSW� � RU D FRPELQDWLRQ WKHUHRI>�@ � 7H[WXDO FLWDWLRQV �DOVR NQRZQ
DV WKH +DUYDUG UHIHUHQFLQJ V\VWHP�� XVH WKH DXWKRU VXUQDPH DQG �XVXDOO\� WKH \HDU DV
WKH DEEUHYLDWHG IRUP RI WKH FLWDWLRQ� ZKLFK LV QRUPDOO\ IXOO\ �6PLWK
81.12:1 7(03/$7( WLPH�<
��� \HDUV
� RU SDUWLDOO\ HQFORVHG LQ SDUHQWKHVLV� DV LQ 6PLWK �
81.12:1 7(03/$7( WLPH�<
��� \HDUV
� � 7KH ODWWHU IRUP DOORZV WKH FLWDWLRQ WR EH LQWHJUDWHG LQ WKH VHQWHQFH LW VXSSRUWV�
%HORZ \RX FDQ VHH WKUHH RI WKH VW\OHV DYDLODEOH ZLWK /D7H;�

)LJXUH ��� SODLQ

� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�&LWDWLRQ���6W\OHV
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�9DQFRXYHU���V\VWHP
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�3DUHQWKHWLFDO���UHIHUHQFLQJ

���
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)LJXUH ��� DEEUY

)LJXUH ��� DOSKD

+HUH DUH VRPH PRUH RIWHQ XVHG VW\OHV�

6W\OH 1DPH $XWKRU 1DPH )RU�
PDW

5HIHUHQFH )RUPDW 6RUWLQJ

SODLQ +RPHU -D\ 6LPSVRQ �,'� E\ DXWKRU
XQVUW +RPHU -D\ 6LPSVRQ �,'� DV UHIHUHQFHG
DEEUY +� -� 6LPSVRQ �,'� E\ DXWKRU
DOSKD +RPHU -D\ 6LPSVRQ 6LP�� E\ DXWKRU
DEVWUDFW +RPHU -D\ 6LPSVRQ 6LPSVRQ�����D
DFP 6LPSVRQ� +� -� �,'�
DXWKRUGDWH� 6LPSVRQ� +RPHU -D\ 6LPSVRQ� ����
DSD 6LPSVRQ� +� -� ������ 6LPSVRQ����
QDPHG +RPHU -D\ 6LPSVRQ 6LPSVRQ ����

+RZHYHU� NHHS LQ PLQG WKDW \RX ZLOO QHHG WR XVH WKH QDWELE SDFNDJH WR XVH PRVW RI WKHVH�
0RUH H[DPSOHV FDQ EH IRXQG KHUH�
ٗ 2YHUYLHZ RI %LEWH[�6W\OHV�� )LOWHUDEOH OLVW RI VW\OHV ZLWK SUHYLHZ�
ٗ 3UHYLHZ RI VHYHUDO RIWHQ XVHG VW\OHV�

� KWWS���ZHE�DUFKLYH�RUJ�ZHE���������������LGB�KWWS���QRGRQQ�WLSLGR�QHW�ELEVW\OH�SKS
� KWWS���ZZZ�FV�VWLU�DF�XN�aNMW�VRIWZDUH�ODWH[�VKRZEVW�KWPO

���
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&LWDWLRQV

������� 1R FLWH
,I \RX RQO\ ZDQW D UHIHUHQFH WR DSSHDU LQ WKH ELEOLRJUDSK\� EXW QRW ZKHUH LW LV UHIHUHQFHG
LQ WKH PDLQ WH[W� WKHQ WKH ?QRFLWH^` FRPPDQG FDQ EH XVHG� IRU H[DPSOH�
/DPSRUW VKRZHG LQ ���� VRPHWKLQJ��� ?QRFLWH^ODPSRUW��`�
$ VSHFLDO YHUVLRQ RI WKH FRPPDQG� ?QRFLWH^` � LQFOXGHV DOO HQWULHV IURP WKH GDWDEDVH�
ZKHWKHU WKH\ DUH UHIHUHQFHG LQ WKH GRFXPHQW RU QRW�

������� 1DWELE

1DWELEחV WH[WXDO DQG SDUHQWKHWLFDO FRPPDQGV
&LWDWLRQ FRPPDQG 2XWSXW
?FLWHW^JRRVVHQV��`
?FLWHS^JRRVVHQV��`

*RRVVHQV HW DO� ������
81.12:1 7(03/$7( UHG� *RRVVHQV HW
DO�81.12:1 7(03/$7( UHG� ����81�
.12:1 7(03/$7( UHG�

?FLWHW^JRRVVHQV��`
?FLWHS^JRRVVHQV��`

*RRVVHQV� 0LWWOHEDFK� DQG 6DPDULQ ������
81.12:1 7(03/$7( UHG� *RRVVHQV� 0LW�
WOHEDFK� DQG 6DPDULQ� ����81.12:1 7(0�
3/$7( UHG�

?FLWHDXWKRU^JRRVVHQV��`
?FLWHDXWKRU^JRRVVHQV��`

*RRVVHQV HW DO�
*RRVVHQV81.12:1 7(03/$7( UHG� 0LWWOHEDFK�
DQG 6DPDULQ

?FLWH\HDU^JRRVVHQV��`
?FLWH\HDUSDU^JRRVVHQV��`

����
81.12:1 7(03/$7( UHG� ����81�
.12:1 7(03/$7( UHG�

?FLWHDOW^JRRVVHQV��`
?FLWHDOS^JRRVVHQV��`

*RRVVHQV HW DO� ����
*RRVVHQV HW DO�81.12:1 7(03/$7( UHG�
����

?FLWHWH[W^SULY�? FRPP�` �SULY� FRPP��

8VLQJ WKH VWDQGDUG /D7H; ELEOLRJUDSK\ VXSSRUW� \RX ZLOO VHH WKDW HDFK UHIHUHQFH LV QXP�
EHUHG DQG HDFK FLWDWLRQ FRUUHVSRQGV WR WKH QXPEHUV� 7KH QXPHULF VW\OH RI FLWDWLRQ LV TXLWH
FRPPRQ LQ VFLHQWLࢺF ZULWLQJ� ,Q RWKHU GLVFLSOLQHV� WKH DXWKRU�\HDU VW\OH� H�J�� �5REHUWV�
������ VXFK DV +DUYDUG LV SUHIHUUHG� $ GLVFXVVLRQ DERXW ZKLFK LV EHVW ZLOO QRW RFFXU
KHUH� EXW D SRVVLEOH ZD\ WR JHW VXFK DQ RXWSXW LV E\ WKH QDWELE SDFNDJH� ,Q IDFW� LW FDQ
VXSHUVHGH /D7H;َV RZQ FLWDWLRQ FRPPDQGV� DV 1DWELE DOORZV WKH XVHU WR HDVLO\ VZLWFK
EHWZHHQ +DUYDUG RU QXPHULF�
7KH UVWࢺ MRE LV WR DGG WKH IROORZLQJ WR \RXU SUHDPEOH LQ RUGHU WR JHW /D7H; WR XVH WKH
1DWELE SDFNDJH�
?XVHSDFNDJH>RSWLRQV@^QDWELE`
$OVR� \RX QHHG WR FKDQJH WKH ELEOLRJUDSK\ VW\OH OHࢺ WR EH XVHG� VR HGLW WKH DSSURSULDWH
OLQH DW WKH ERWWRP RI WKH OHࢺ VR WKDW LW UHDGV� ?ELEOLRJUDSK\VW\OH^SODLQQDW` � 2QFH
GRQH� LW LV EDVLFDOO\ D PDWWHU RI DOWHULQJ WKH H[LVWLQJ ?FLWH FRPPDQGV WR GLVSOD\ WKH W\SH
RI FLWDWLRQ \RX ZDQW�

���



%LEOLRJUDSK\ 0DQDJHPHQW

&LWDWLRQ VW\OHV FRPSDWLEOH ZLWK 1DWELE
6W\OH 6RXUFH 'HVFULSWLRQ
SODLQQDW 3URYLGHG QDWELE�FRPSDWLEOH YHUVLRQ RI

SODLQ
DEEUYQDW 3URYLGHG QDWELE�FRPSDWLEOH YHUVLRQ RI DE�

EUY
XQVUWQDW 3URYLGHG QDWELE�FRPSDWLEOH YHUVLRQ RI XQ�

VUW
DSVUHY 5(97H; � KRPH SDJH� QDWELE�FRPSDWLEOH VW\OH IRU 3K\V�

LFDO 5HYLHZ MRXUQDOV
UPSDSV 5(97H; � KRPH SDJH� QDWELE�FRPSDWLEOH VW\OH IRU 5H�

YLHZ RI 0RGHUQ 3K\VLFV MRXUQDOV
,(((�
WUDQ1

7H; &DWDORJXH HQWU\� QDWELE�FRPSDWLEOH VW\OH IRU ,(((
SXEOLFDWLRQV

DFKHPVR 7H; &DWDORJXH HQWU\�� QDWELE�FRPSDWLEOH VW\OH IRU
$PHULFDQ &KHPLFDO 6RFLHW\ MRXU�
QDOV

UVF 7H; &DWDORJXH HQWU\�� QDWELE�FRPSDWLEOH VW\OH IRU 5R\DO
6RFLHW\ RI &KHPLVWU\ MRXUQDOV

&XVWRPL]DWLRQ

1DWELEחV FXVWRPL]DWLRQ RSWLRQV
2SWLRQ 0HDQLQJ
URXQG � VTXDUH � FXUO\ � DQ�
JOH

3DUHQWKHVHV �� �GHIDXOW�� VTXDUH EUDFNHWV >@� FXUO\
EUDFHV ^` RU DQJOH EUDFNHWV �!

FRORQ � FRPPD PXOWLSOH FLWDWLRQV DUH VHSDUDWHG E\ VHPL�FRORQV
�GHIDXOW� RU FRPPDV

DXWKRU\HDU � QXPEHUV � VXSHU DXWKRU \HDU VW\OH FLWDWLRQV �GHIDXOW�� QXPHULF FL�
WDWLRQV RU VXSHUVFULSWHG QXPHULF FLWDWLRQV

VRUW � VRUW	FRPSUHVV PXOWLSOH FLWDWLRQV DUH VRUWHG LQWR WKH RUGHU LQ
ZKLFK WKH\ DSSHDU LQ WKH UHIHUHQFHV VHFWLRQ RU DOVR
FRPSUHVVLQJ PXOWLSOH QXPHULF FLWDWLRQV ZKHUH SRV�
VLEOH

ORQJQDPHVILUVW WKH UVWࢺ FLWDWLRQ RI DQ\ UHIHUHQFH ZLOO XVH WKH
VWDUUHG YDULDQW �IXOO DXWKRU OLVW�� VXEVHTXHQW FL�
WDWLRQV ZLOO XVH WKH DEEUHYLDWHG HW DO� VW\OH

VHFWLRQELE IRU XVH ZLWK WKH FKDSWHUELE SDFNDJH� UHGHࢺQHV
?WKHELEOLRJUDSK\ WR LVVXH ?VHFWLRQ LQVWHDG RI
?FKDSWHU

� KWWS���DXWKRUV�DSV�RUJ�UHYWH[��
� KWWS���DXWKRUV�DSV�RUJ�UHYWH[��
� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�KHOS�&DWDORJXH�HQWULHV�LHHHWUDQ�KWPO
�� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�KHOS�&DWDORJXH�HQWULHV�DFKHPVR�KWPO
�� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�KHOS�&DWDORJXH�HQWULHV�UVF�KWPO
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1DWELEחV FXVWRPL]DWLRQ RSWLRQV
2SWLRQ 0HDQLQJ
QRQDPHEUHDN NHHSV DOO WKH DXWKRUVَ QDPHV LQ D FLWDWLRQ RQ RQH

OLQH WR ]ࢺ VRPH K\SHUUHI SUREOHPV � FDXVHV RYHUIXOO
KER[HV

7KH PDLQ FRPPDQGV VLPSO\ DGG D W IRU َWH[WXDOَ RU S IRU َSDUHQWKHVL]HGَ� WR WKH EDVLF
?FLWH FRPPDQG� <RX ZLOO DOVR QRWLFH KRZ 1DWELE E\ GHIDXOW ZLOO FRPSUHVV UHIHUHQFHV
ZLWK WKUHH RU PRUH DXWKRUV WR WKH PRUH FRQFLVH �VW VXUQDPH HW DO YHUVLRQ� %\ DGGLQJ
DQ DVWHULVN ��� \RX FDQ RYHUULGH WKLV GHIDXOW DQG OLVW DOO DXWKRUV DVVRFLDWHG ZLWK WKDW
FLWDWLRQ� 7KHUH DUH VRPH RWKHU VSHFLDOL]HG FRPPDQGV WKDW 1DWELE VXSSRUWV� OLVWHG LQ WKH
WDEOH KHUH� .HHS LQ PLQG WKDW IRU LQVWDQFH DEEUYQDW GRHV QRW VXSSRUW ?FLWHW DQG ZLOO
DXWRPDWLFDOO\ FKRRVH EHWZHHQ DOO DXWKRUV DQG HW DO��
7KH QDOࢺ DUHD WKDW , ZLVK WR FRYHU DERXW 1DWELE LV FXVWRPL]LQJ LWV FLWDWLRQ VW\OH� 7KHUH
LV D FRPPDQG FDOOHG ?ELESXQFW WKDW FDQ EH XVHG WR RYHUULGH WKH GHIDXOWV DQG FKDQJH
FHUWDLQ VHWWLQJV� )RU H[DPSOH� , KDYH SXW WKH IROORZLQJ LQ WKH SUHDPEOH�
?ELESXQFW^�`^�`^�`^D`^�`^�`
7KH FRPPDQG UHTXLUHV VL[ PDQGDWRU\ SDUDPHWHUV�
�� 7KH V\PERO IRU WKH RSHQLQJ EUDFNHW�
�� 7KH V\PERO IRU WKH FORVLQJ EUDFNHW�
�� 7KH V\PERO WKDW DSSHDUV EHWZHHQ PXOWLSOH FLWDWLRQV�
�� 7KLV DUJXPHQW WDNHV D OHWWHU�
ٗ Q � QXPHULFDO VW\OH�
ٗ V � QXPHULFDO VXSHUVFULSW VW\OH�
ٗ DQ\ RWKHU OHWWHU � DXWKRU�\HDU VW\OH�

�� 7KH SXQFWXDWLRQ WR DSSHDU EHWZHHQ WKH DXWKRU DQG WKH \HDU �LQ SDUHQWKHWLFDO FDVH
RQO\��

�� 7KH SXQFWXDWLRQ XVHG EHWZHHQ \HDUV� LQ PXOWLSOH FLWDWLRQV ZKHQ WKHUH LV D FRPPRQ
DXWKRU� H�J�� �&KRPVN\ ����� ������ ,I \RX ZDQW DQ H[WUD VSDFH� WKHQ \RX QHHG ^�ȥ`
�

6RPH RI WKH RSWLRQV FRQWUROOHG E\ ?ELESXQFW DUH DOVR DFFHVVLEOH E\ SDVVLQJ RSWLRQV WR
WKH QDWELE SDFNDJH ZKHQ LW LV ORDGHG� 7KHVH RSWLRQV DOVR DOORZ VRPH RWKHU DVSHFW RI WKH
ELEOLRJUDSK\ WR EH FRQWUROOHG� DQG FDQ EH VHHQ LQ WKH WDEOH �ULJKW��
6R DV \RX FDQ VHH� WKLV SDFNDJH LV TXLWH �H[LEOHࢻ HVSHFLDOO\ DV \RX FDQ HDVLO\ VZLWFK EHWZHHQ
GLࢹHUHQW FLWDWLRQ VW\OHV E\ FKDQJLQJ D VLQJOH SDUDPHWHU� 'R KDYH D ORRN DW WKH 1DWELE
PDQXDO��� LWَV D VKRUW GRFXPHQW DQG \RX FDQ OHDUQ HYHQ PRUH DERXW KRZ WR XVH LW�

����� %LE7H;
, KDYH SUHYLRXVO\ LQWURGXFHG WKH LGHD RI HPEHGGLQJ UHIHUHQFHV DW WKH HQG RI WKH GRFXPHQW�
DQG WKHQ XVLQJ WKH ?FLWH FRPPDQG WR FLWH WKHP ZLWKLQ WKH WH[W� ,Q WKLV WXWRULDO� , ZDQW WR
GR D OLWWOH EHWWHU WKDQ WKLV PHWKRG� DV LWَV QRW DV H[LEOHࢻ DV LW FRXOG EH� , ZLOO FRQFHQWUDWH
RQ XVLQJ %LE7H;���

�� KWWS���ZZZ�FWH[�RUJ�GRFXPHQWV�SDFNDJHV�ELEUHI�QDWELE�SGI
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�%LE7H;
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%LEOLRJUDSK\ 0DQDJHPHQW

$ %LE7H; GDWDEDVH LV VWRUHG DV D �ELE �OHࢺ ,W LV D SODLQ WH[W �OHࢺ DQG VR FDQ EH YLHZHG
DQG HGLWHG HDVLO\� 7KH VWUXFWXUH RI WKH OHࢺ LV DOVR TXLWH VLPSOH� $Q H[DPSOH RI D %LE7H;
HQWU\�
#DUWLFOH^JUHHQZDGH���

DXWKRU  �*HRUJH '� *UHHQZDGH��
WLWOH  �7KH ^&`RPSUHKHQVLYH ^7`H[ ^$`UFKLYH ^1`HWZRUN �^&7$1`���
\HDU  �������
MRXUQDO  �78*%RDW��
YROXPH  �����
QXPEHU  ����
SDJHV  ����������

`
(DFK HQWU\ EHJLQV ZLWK WKH GHFODUDWLRQ RI WKH UHIHUHQFH W\SH� LQ WKH IRUP RI #W\SH �
%LE7H; NQRZV RI SUDFWLFDOO\ DOO W\SHV \RX FDQ WKLQN RI� FRPPRQ RQHV DUH� ERRN � DUWLFOH �
DQG IRU SDSHUV SUHVHQWHG DW FRQIHUHQFHV� WKHUH LV LQSURFHHGLQJV � ,Q WKLV H[DPSOH� , KDYH
UHIHUUHG WR DQ DUWLFOH ZLWKLQ D MRXUQDO�
$IWHU WKH W\SH� \RX PXVW KDYH D OHIW FXUO\ EUDFH َ^ َ WR VLJQLI\ WKH EHJLQQLQJ RI WKH UHIHUHQFH
DWWULEXWHV� 7KH UVWࢺ RQH IROORZV LPPHGLDWHO\ DIWHU WKH EUDFH� ZKLFK LV WKH FLWDWLRQ NH\ �
RU WKH %LE7H; NH\ � 7KLV NH\ PXVW EH XQLTXH IRU DOO HQWULHV LQ \RXU ELEOLRJUDSK\� ,W LV
WKLV LGHQWLࢺHU WKDW \RX ZLOO XVH ZLWKLQ \RXU GRFXPHQW WR FURVV�UHIHUHQFH LW WR WKLV HQWU\�
,W LV XS WR \RX DV WR KRZ \RX ZLVK WR ODEHO HDFK UHIHUHQFH� EXW WKHUH LV D ORRVH VWDQGDUG
LQ ZKLFK \RX XVH WKH DXWKRUَV VXUQDPH� IROORZHG E\ WKH \HDU RI SXEOLFDWLRQ� 7KLV LV WKH
VFKHPH WKDW , XVH LQ WKLV WXWRULDO�
1H[W� LW VKRXOG EH FOHDU WKDW ZKDW IROORZV DUH WKH UHOHYDQW HOGVࢺ DQG GDWD IRU WKDW SDU�
WLFXODU UHIHUHQFH� 7KH HOGࢺ QDPHV RQ WKH OHIW DUH %LE7H; NH\ZRUGV��� 7KH\ DUH IROORZHG
E\ DQ HTXDOV VLJQ � � ZKHUH WKH YDOXH IRU WKDW HOGࢺ LV WKHQ SODFHG� %LE7H; H[SHFWV \RX
WR H[SOLFLWO\ ODEHO WKH EHJLQQLQJ DQG HQG RI HDFK YDOXH� , SHUVRQDOO\ XVH TXRWDWLRQ PDUNV
�ْ�� KRZHYHU� \RX DOVR KDYH WKH RSWLRQ RI XVLQJ FXUO\ EUDFHV �َ^َ� َ`َ�� %XW DV \RX ZLOO
VRRQ VHH� FXUO\ EUDFHV KDYH RWKHU UROHV� ZLWKLQ DWWULEXWHV� VR , SUHIHU QRW WR XVH WKHP IRU
WKLV MRE DV WKH\ FDQ JHW PRUH FRQIXVLQJ� $ QRWDEOH H[FHSWLRQ LV ZKHQ \RX ZDQW WR XVH
FKDUDFWHUV ZLWK XPODXWV �¾� ¸� HWF�� VLQFH WKHLU QRWDWLRQ�� LV LQ WKH IRUPDW ?�^R` � DQG WKH
TXRWDWLRQ PDUN ZLOO FORVH WKH RQH RSHQLQJ WKH �HOGࢺ FDXVLQJ DQ HUURU LQ WKH SDUVLQJ RI WKH
UHIHUHQFH� 8VLQJ ?XVHSDFNDJH>XWI�@^LQSXWHQF` LQ WKH SUHDPEOH WR WKH �WH[ VRXUFH OHࢺ
FDQ JHW URXQG WKLV� DV WKH DFFHQWHG FKDUDFWHUV FDQ MXVW EH VWRUHG LQ WKH �ELE OHࢺ ZLWKRXW
DQ\ QHHG IRU VSHFLDO PDUNXS� 7KLV DOORZV D FRQVLVWHQW IRUPDW WR EH NHSW WKURXJKRXW WKH
�ELE �OHࢺ DYRLGLQJ WKH QHHG WR XVH EUDFHV ZKHQ WKHUH DUH XPODXWV WR FRQVLGHU�
5HPHPEHU WKDW HDFK DWWULEXWH PXVW EH IROORZHG E\ D FRPPD WR GHOLPLW RQH IURP DQRWKHU�
<RX GR QRW QHHG WR DGG D FRPPD WR WKH ODVW DWWULEXWH� VLQFH WKH FORVLQJ EUDFH ZLOO WHOO
%LE7H; WKDW WKHUH DUH QR PRUH DWWULEXWHV IRU WKLV HQWU\� DOWKRXJK \RX ZRQَW JHW DQ HUURU
LI \RX GR�
,W FDQ WDNH D ZKLOH WR OHDUQ ZKDW WKH UHIHUHQFH W\SHV DUH� DQG ZKDW HOGVࢺ HDFK W\SH KDV
DYDLODEOH �DQG ZKLFK RQHV DUH UHTXLUHG RU RSWLRQDO� HWF�� 6R� ORRN DW WKLV HQWU\ W\SH
UHIHUHQFH�� DQG DOVR WKLV HOGࢺ UHIHUHQFH�� IRU GHVFULSWLRQV RI DOO WKH �HOGVࢺ ,W PD\ EH
ZRUWK ERRNPDUNLQJ RU SULQWLQJ WKHVH SDJHV VR WKDW WKH\ DUH HDVLO\ DW KDQG ZKHQ \RX

�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�%LE7H;���%LEOLRJUDSKLF���LQIRUPDWLRQ���ILOH
�� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�����)$FFHQWV
�� KWWS���QHZWRQ�H[�DF�XN�WH[�SDFN�ELEWH[�EW[GRF�QRGH��KWPO
�� KWWS���QHZWRQ�H[�DF�XN�WH[�SDFN�ELEWH[�EW[GRF�QRGH��KWPO
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QHHG WKHP� 0XFK RI WKH LQIRUPDWLRQ FRQWDLQHG WKHUHLQ LV UHSHDWHG LQ WKH IROORZLQJ WDEOH
IRU \RXU FRQYHQLHQFH�
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� 5HTXLUHG �HOGVࢺ 2 2SWLRQDO HOGVࢺ

������� $XWKRUV
%LE7H; FDQ EH TXLWH FOHYHU ZLWK QDPHV RI DXWKRUV� ,W FDQ DFFHSW QDPHV LQ IRUHQDPH
VXUQDPH RU VXUQDPH� IRUHQDPH � , SHUVRQDOO\ XVH WKH IRUPHU� EXW UHPHPEHU WKDW WKH
RUGHU \RX LQSXW WKHP �RU DQ\ GDWD ZLWKLQ DQ HQWU\ IRU WKDW PDWWHU� LV FXVWRPL]DEOH DQG
VR \RX FDQ JHW %LE7H; WR PDQLSXODWH WKH LQSXW DQG WKHQ RXWSXW LW KRZHYHU \RX OLNH�
,I \RX XVH WKH IRUHQDPH VXUQDPH PHWKRG� WKHQ \RX PXVW EH FDUHIXO ZLWK D IHZ VSHFLDO
QDPHV� ZKHUH WKHUH DUH FRPSRXQG VXUQDPHV� IRU H[DPSOH ْ-RKQ YRQ 1HXPDQQْ� ,Q WKLV
IRUP� %LE7H; DVVXPHV WKDW WKH ODVW ZRUG LV WKH VXUQDPH� DQG HYHU\WKLQJ EHIRUH LV WKH
IRUHQDPH� SOXV DQ\ PLGGOH QDPHV� <RX PXVW WKHUHIRUH PDQXDOO\ WHOO %LE7H; WR NHHS
WKH َYRQَ DQG َ1HXPDQQَ WRJHWKHU� 7KLV LV DFKLHYHG HDVLO\ XVLQJ FXUO\ EUDFHV� 6R WKH
QDOࢺ UHVXOW ZRXOG EH ْ-RKQ ^YRQ 1HXPDQQ`ْ� 7KLV LV HDVLO\ DYRLGHG ZLWK WKH VXUQDPH�
IRUHQDPH � VLQFH \RX KDYH D FRPPD WR VHSDUDWH WKH VXUQDPH IURP WKH IRUHQDPH�
6HFRQGO\� WKHUH LV WKH LVVXH RI KRZ WR WHOO %LE7H; ZKHQ D UHIHUHQFH KDV PRUH WKDQ RQH
DXWKRU� 7KLV LV YHU\ VLPSO\ GRQH E\ SXWWLQJ WKH NH\ZRUG DQG LQ EHWZHHQ HYHU\ DXWKRU�
$V ZH FDQ VHH IURP DQRWKHU H[DPSOH�
#ERRN^JRRVVHQV���

DXWKRU  �0LFKHO *RRVVHQV DQG )UDQN 0LWWHOEDFK DQG $OH[DQGHU 6DPDULQ��
WLWOH  �7KH /D7H; &RPSDQLRQ��
\HDU  �������
SXEOLVKHU  �$GGLVRQ�:HVOH\��
DGGUHVV  �5HDGLQJ� 0DVVDFKXVHWWV�

`
7KLV ERRN KDV WKUHH DXWKRUV� DQG HDFK LV VHSDUDWHG DV GHVFULEHG� 2I FRXUVH� ZKHQ %LE7H;
SURFHVVHV DQG RXWSXWV WKLV� WKHUH ZLOO RQO\ EH DQ َDQGَ EHWZHHQ WKH SHQXOWLPDWH DQG ODVW
DXWKRUV� EXW ZLWKLQ WKH �ELE �OHࢺ LW QHHGV WKH DQG V VR WKDW LW FDQ NHHS WUDFN RI WKH
LQGLYLGXDO DXWKRUV�

������� 6WDQGDUG WHPSODWHV
%H FDUHIXO LI \RX FRS\ WKH IROORZLQJ WHPSODWHV� WKH � VLJQ LV QRW YDOLG WR FRPPHQW RXW
OLQHV LQ ELEWH[ �OHVࢺ ,I \RX ZDQW WR FRPPHQW RXW D OLQH� \RX KDYH WR SXW LW RXWVLGH WKH
HQWU\�
#DUWLFOH
$Q DUWLFOH IURP D PDJD]LQH RU D MRXUQDO�
ٗ 5HTXLUHG �HOGVࢺ DXWKRU� WLWOH� MRXUQDO� \HDU�
ٗ 2SWLRQDO �HOGVࢺ YROXPH� QXPEHU� SDJHV� PRQWK� QRWH�

#DUWLFOH^;DUWLFOH�
DXWKRU  ���
WLWOH  ���
MRXUQDO  ���
�YROXPH  ���
�QXPEHU  ���
�SDJHV  ���
\HDU  �;;;;��
�PRQWK  ���
�QRWH  ���

`
#ERRN
$ SXEOLVKHG ERRN

���
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ٗ 5HTXLUHG �HOGVࢺ DXWKRU�HGLWRU� WLWOH� SXEOLVKHU� \HDU�
ٗ 2SWLRQDO �HOGVࢺ YROXPH�QXPEHU� VHULHV� DGGUHVV� HGLWLRQ� PRQWK� QRWH�

#ERRN^;ERRN�
DXWKRU  ���
WLWOH  ���
SXEOLVKHU  ���
�YROXPH  ���
�QXPEHU  ���
�VHULHV  ���
�DGGUHVV  ���
�HGLWLRQ  ���
\HDU  �;;;;��
�PRQWK  ���
�QRWH  ���

`
#ERRNOHW
$ ERXQG ZRUN ZLWKRXW D QDPHG SXEOLVKHU RU VSRQVRU�
ٗ 5HTXLUHG �HOGVࢺ WLWOH�
ٗ 2SWLRQDO �HOGVࢺ DXWKRU� KRZSXEOLVKHG� DGGUHVV� PRQWK� \HDU� QRWH�

#ERRNOHW^;ERRNOHW�
�DXWKRU  ���
WLWOH  ���
�KRZSXEOLVKHG  ���
�DGGUHVV  ���
\HDU  �;;;;��
�PRQWK  ���
�QRWH  ���

`
#FRQIHUHQFH
(TXDO WR LQSURFHHGLQJV
ٗ 5HTXLUHG �HOGVࢺ DXWKRU� WLWOH� ERRNWLWOH� \HDU�
ٗ 2SWLRQDO �HOGVࢺ HGLWRU� YROXPH�QXPEHU� VHULHV� SDJHV� DGGUHVV� PRQWK� RUJDQL]DWLRQ�
SXEOLVKHU� QRWH�

#FRQIHUHQFH^;FRQIHUHQFH�
DXWKRU  ���
WLWOH  ���
ERRNWLWOH  ���
�HGLWRU  ���
�YROXPH  ���
�QXPEHU  ���
�VHULHV  ���
�SDJHV  ���
�DGGUHVV  ���
\HDU  �;;;;��
�PRQWK  ���
�SXEOLVKHU ���
�QRWH  ���

`
#LQERRN
$ VHFWLRQ RI D ERRN ZLWKRXW LWV RZQ WLWOH�
ٗ 5HTXLUHG �HOGVࢺ DXWKRU�HGLWRU� WLWOH� FKDSWHU DQG�RU SDJHV� SXEOLVKHU� \HDU�
ٗ 2SWLRQDO �HOGVࢺ YROXPH�QXPEHU� VHULHV� W\SH� DGGUHVV� HGLWLRQ� PRQWK� QRWH�

#LQERRN^;LQERRN�
DXWKRU  ���
HGLWRU  ���
WLWOH  ���
FKDSWHU  ���
SDJHV  ���

���
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SXEOLVKHU ���
�YROXPH  ���
�QXPEHU  ���
�VHULHV  ���
�W\SH  ���
�DGGUHVV ���
�HGLWLRQ ���
\HDU  ���
�PRQWK  ���
�QRWH  ���

`
#LQFROOHFWLRQ
$ VHFWLRQ RI D ERRN KDYLQJ LWV RZQ WLWOH�
ٗ 5HTXLUHG �HOGVࢺ DXWKRU� WLWOH� ERRNWLWOH� SXEOLVKHU� \HDU�
ٗ 2SWLRQDO �HOGVࢺ HGLWRU� YROXPH�QXPEHU� VHULHV� W\SH� FKDSWHU� SDJHV� DGGUHVV� HGLWLRQ�
PRQWK� QRWH�

#LQFROOHFWLRQ^;LQFROOHFWLRQ�
DXWKRU  ���
WLWOH  ���
ERRNWLWOH ���
SXEOLVKHU ���
�HGLWRU  ���
�YROXPH  ���
�QXPEHU  ���
�VHULHV  ���
�W\SH  ���
�FKDSWHU ���
�SDJHV  ���
�DGGUHVV ���
�HGLWLRQ ���
\HDU  ���
�PRQWK  ���
�QRWH  ���

`
#LQSURFHHGLQJV
$Q DUWLFOH LQ D FRQIHUHQFH SURFHHGLQJV�
ٗ 5HTXLUHG �HOGVࢺ DXWKRU� WLWOH� ERRNWLWOH� \HDU�
ٗ 2SWLRQDO �HOGVࢺ HGLWRU� YROXPH�QXPEHU� VHULHV� SDJHV� DGGUHVV� PRQWK� RUJDQL]DWLRQ�
SXEOLVKHU� QRWH�

#LQSURFHHGLQJV^;LQSURFHHGLQJV�
DXWKRU  ���
WLWOH  ���
ERRNWLWOH  ���
�HGLWRU  ���
�YROXPH  ���
�QXPEHU  ���
�VHULHV  ���
�SDJHV  ���
�DGGUHVV  ���
�RUJDQL]DWLRQ  ���
�SXEOLVKHU  ���
\HDU  ���
�PRQWK  ���
�QRWH  ���

`
#PDQXDO
7HFKQLFDO PDQXDO
ٗ 5HTXLUHG �HOGVࢺ WLWOH�
ٗ 2SWLRQDO �HOGVࢺ DXWKRU� RUJDQL]DWLRQ� DGGUHVV� HGLWLRQ� PRQWK� \HDU� QRWH�

���
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#PDQXDO^;PDQXDO�
WLWOH  ���
�DXWKRU  ���
�RUJDQL]DWLRQ  ���
�DGGUHVV  ���
�HGLWLRQ  ���
\HDU  ���
�PRQWK  ���
�QRWH  ���

`
#PDVWHUVWKHVLV
0DVWHUَV WKHVLV
ٗ 5HTXLUHG �HOGVࢺ DXWKRU� WLWOH� VFKRRO� \HDU�
ٗ 2SWLRQDO �HOGVࢺ W\SH �HJ� ْGLSORPD WKHVLVْ�� DGGUHVV� PRQWK� QRWH�

#PDVWHUVWKHVLV^;WKHVLV�
DXWKRU  ���
WLWOH  ���
VFKRRO  ���
�W\SH  �GLSORPD WKHVLV��
�DGGUHVV  ���
\HDU  �;;;;��
�PRQWK  ���
�QRWH  ���

`
#PLVF
7HPSODWH XVHIXO IRU RWKHU NLQGV RI SXEOLFDWLRQ
ٗ 5HTXLUHG �HOGVࢺ QRQH
ٗ 2SWLRQDO �HOGVࢺ DXWKRU� WLWOH� KRZSXEOLVKHG� PRQWK� \HDU� QRWH�

#PLVF^;PLVF�
�DXWKRU  ���
�WLWOH  ���
�KRZSXEOLVKHG  ���
�\HDU  �;;;;��
�PRQWK  ���
�QRWH  ���

`
#SKGWKHVLV
3K�'� WKHVLV
ٗ 5HTXLUHG �HOGVࢺ DXWKRU� WLWOH� \HDU� VFKRRO�
ٗ 2SWLRQDO �HOGVࢺ DGGUHVV� PRQWK� NH\ZRUGV� QRWH�

#SKGWKHVLV^;SKGWKHVLV�
DXWKRU  ���
WLWOH  ���
VFKRRO  ���
�DGGUHVV  ���
\HDU  ���
�PRQWK  ���
�NH\ZRUGV  ���
�QRWH  ���

`
#SURFHHGLQJV
7KH SURFHHGLQJV RI D FRQIHUHQFH�
ٗ 5HTXLUHG �HOGVࢺ WLWOH� \HDU�
ٗ 2SWLRQDO �HOGVࢺ HGLWRU� YROXPH�QXPEHU� VHULHV� DGGUHVV� PRQWK� RUJDQL]DWLRQ� SXE�
OLVKHU� QRWH�

���
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#SURFHHGLQJV^;SURFHHGLQJV�
WLWOH  ���
�HGLWRU  ���
�YROXPH  ���
�QXPEHU  ���
�VHULHV  ���
�DGGUHVV  ���
�RUJDQL]DWLRQ  ���
�SXEOLVKHU  ���
\HDU  ���
�PRQWK  ���
�QRWH  ���

`
#WHFKUHSRUW
7HFKQLFDO UHSRUW IURP HGXFDWLRQDO� FRPPHUFLDO RU VWDQGDUGL]DWLRQ LQVWLWXWLRQ�
ٗ 5HTXLUHG �HOGVࢺ DXWKRU� WLWOH� LQVWLWXWLRQ� \HDU�
ٗ 2SWLRQDO �HOGVࢺ W\SH� QXPEHU� DGGUHVV� PRQWK� QRWH�

#WHFKUHSRUW^;WUHSRUW�
DXWKRU  ���
WLWOH  ���
LQVWLWXWLRQ  ���
�W\SH  ���
�QXPEHU  ���
�DGGUHVV  ���
\HDU  �;;;;��
�PRQWK  ���
�QRWH  ���

`
#XQSXEOLVKHG
$Q XQSXEOLVKHG DUWLFOH� ERRN� WKHVLV� HWF�
ٗ 5HTXLUHG �HOGVࢺ DXWKRU� WLWOH� QRWH�
ٗ 2SWLRQDO �HOGVࢺ PRQWK� \HDU�

#XQSXEOLVKHG^;XQSXEOLVKHG�
DXWKRU  ���
WLWOH  ���
�\HDU  ���
�PRQWK  ���
QRWH  ���

`

������� 1RW VWDQGDUG WHPSODWHV
#SDWHQW
%L%7H; HQWULHV FDQ EH H[SRUWHG IURP *RRJOH 3DWHQWV�
�VHH &LWH 3DWHQWV ZLWK %LEWH[�� IRU DQ DOWHUQDWLYH�
#FROOHFWLRQ
#HOHFWURQLF

������� 3UHVHUYLQJ FDVH RI OHWWHUV
,Q WKH HYHQW WKDW %LE7H; KDV EHHQ VHW E\ WKH FKRVHQ VW\OH WR QRW SUHVHUYH DOO FDSLWDOL]DWLRQ
ZLWKLQ WLWOHV� SUREOHPV FDQ RFFXU� HVSHFLDOO\ LI \RX DUH UHIHUULQJ WR SURSHU QRXQV� RU
DFURQ\PV� 7R WHOO %LE7H; WR NHHS WKHP� XVH WKH JRRG ROG FXUO\ EUDFHV DURXQG WKH OHWWHU

�� KWWS���ZZZ�VHH�RXW�FRP�VDQGUDPDX�ELESDW�KWPO
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LQ TXHVWLRQ� �RU OHWWHUV� LI LWَV DQ DFURQ\P� DQG DOO ZLOO EH ZHOO� ,W LV HYHQ SRVVLEOH WKDW
ORZHU�FDVH OHWWHUV PD\ QHHG WR EH SUHVHUYHG � IRU H[DPSOH LI D FKHPLFDO IRUPXOD LV XVHG
LQ D VW\OH WKDW VHWV D WLWOH LQ DOO FDSV RU VPDOO FDSV� RU LI ْS+ْ LV WR EH XVHG LV D VW\OH WKDW
FDSLWDOLVHV DOO UVWࢺ OHWWHUV�
WLWOH  �7KH ^/D7H;` &RPSDQLRQ��
+RZHYHU� DYRLG SXWWLQJ WKH ZKROH WLWOH LQ FXUO\ EUDFHV� DV LW ZLOO ORRN RGG LI D GLࢹHUHQW
FDSLWDOL]DWLRQ IRUPDW LV XVHG�
WLWOH  �^7KH /D7H; &RPSDQLRQ`��
)RU FRQYHQLHQFH WKRXJK� PDQ\ SHRSOH VLPSO\ SXW GRXEOH FXUO\ EUDFHV� ZKLFK PD\ KHOS
ZKHQ ZULWLQJ VFLHQWLࢺF DUWLFOHV IRU GLࢹHUHQW PDJD]LQHV� FRQIHUHQFHV ZLWK GLࢹHUHQW %LE7H[
VW\OHV WKDW GR VRPHWLPHV NHHS DQG VRPHWLPHV QRW NHHS WKH FDSLWDO OHWWHUV�
WLWOH  ^^7KH /D7H; &RPSDQLRQ``�
$V DQ DOWHUQDWLYH� WU\ RWKHU %LE7H[ VW\OHV RU PRGLI\ WKH H[LVWLQJ� 7KH DSSURDFK RI
SXWWLQJ RQO\ UHOHYDQW WH[W LQ FXUO\ EUDFNHWV LV WKH PRVW IHDVLEOH LI XVLQJ D WHPSODWH XQGHU
WKH FRQWURO RI D SXEOLVKHU� VXFK DV IRU MRXUQDO VXEPLVVLRQV� 8VLQJ FXUO\ EUDFHV DURXQG
VLQJOH OHWWHUV LV DOVR WR EH DYRLGHG LI SRVVLEOH� DV LW PD\ PHVV XS WKH NHUQLQJ� HVSHFLDOO\
ZLWK ELEODWH[��� VR WKH UVWࢺ VWHS VKRXOG JHQHUDOO\ EH WR HQFORVH VLQJOH ZRUGV LQ EUDFHV�

������� $ IHZ DGGLWLRQDO H[DPSOHV
%HORZ \RX ZLOO QGࢺ D IHZ DGGLWLRQDO H[DPSOHV RI ELEOLRJUDSK\ HQWULHV� 7KH UVWࢺ RQH FRYHUV
WKH FDVH RI PXOWLSOH DXWKRUV LQ WKH 6XUQDPH� )LUVWQDPH IRUPDW� DQG WKH VHFRQG RQH GHDOV
ZLWK WKH LQFROOHFWLRQ FDVH�
#DUWLFOH^$EHGRQ+\PDQ7KRPDV�����

DXWKRU  �$EHGRQ� 6� 7� DQG +\PDQ� 3� DQG 7KRPDV� &���
\HDU  �������
WLWOH  �([SHULPHQWDO H[DPLQDWLRQ RI EDFWHULRSKDJH ODWHQW�SHULRG HYROXWLRQ DV

D UHVSRQVH WR EDFWHULDO DYDLODELOLW\��
MRXUQDO  �$SSOLHG DQG (QYLURQPHQWDO 0LFURELRORJ\��
YROXPH  �����
SDJHV  ������������

`�

#LQFROOHFWLRQ^$EHGRQ�����
DXWKRU  �$EHGRQ� 6� 7���
WLWOH  �/\VLV DQG WKH LQWHUDFWLRQ EHWZHHQ IUHH SKDJHV DQG LQIHFWHG FHOOV��
SDJHV  �����������
ERRNWLWOH  �0ROHFXODU ELRORJ\ RI EDFWHULRSKDJH 7���
HGLWRU  �.DUDP� -LP '� .DUDP DQG 'UDNH� -RKQ :� DQG .UHX]HU� .HQQHWK 1� DQG

0RVLJ� *LVHOD
DQG +DOO� 'ZLJKW DQG (LVHUOLQJ� )UHGHULFN $� DQG %ODFN� /LQGVD\ :�

DQG .XWWHU� (OL]DEHWK
DQG &DUOVRQ� .DULQ DQG 0LOOHU� (ULF 6� DQG 6SLFHU� (OHDQRU��

SXEOLVKHU  �$60 3UHVV� :DVKLQJWRQ '&��
\HDU  ������

`�
,I \RX KDYH WR FLWH D ZHEVLWH \RX FDQ XVH #PLVF� IRU H[DPSOH�
#PLVF^ZHEVLWH�IHUPHQWDV�ODPEGD�

DXWKRU  �)HUPHQWDV ,QF���
WLWOH  �3KDJH /DPEGD� GHVFULSWLRQ ?	 UHVWULFWLRQ PDS��

�� 7KH ELEODWH[ PDQXDO ʆ^KWWS���PLUURUV�FWDQ�RUJ�PDFURV�ODWH[�FRQWULE�ELEODWH[�GRF�ELEODWH[�
SGI`

���
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%LE7H;

PRQWK  �1RYHPEHU��
\HDU  �������
XUO  �KWWS���ZZZ�IHUPHQWDV�FRP�WHFKLQIR�QXFOHLFDFLGV�PDSODPEGD�KWP�

`�
7KH QRWH HOGࢺ FRPHV LQ KDQG\ LI \RX QHHG WR DGG XQVWUXFWXUHG LQIRUPDWLRQ� IRU H[DPSOH
WKDW WKH FRUUHVSRQGLQJ LVVXH RI WKH MRXUQDO KDV \HW WR DSSHDU�
#DUWLFOH^EODFNKROHV�

DXWKRU �5DEEHUW .OHLQ��
WLWOH �%ODFN +ROHV DQG 7KHLU 5HODWLRQ WR +LGLQJ (JJV��
MRXUQDO �7KHRUHWLFDO (DVWHU 3K\VLFV��
SXEOLVKHU �(JJV /WG���
\HDU �������
QRWH ��WR DSSHDU��

`

������� *HWWLQJ FXUUHQW /D7H; GRFXPHQW WR XVH \RXU �ELE OHࡃ
$W WKH HQG RI \RXU /D7H; OHࢺ �WKDW LV� DIWHU WKH FRQWHQW� EXW EHIRUH ?HQG^GRFXPHQW` ��
\RX QHHG WR SODFH WKH IROORZLQJ FRPPDQGV�
?ELEOLRJUDSK\VW\OH^SODLQ`
?ELEOLRJUDSK\^VDPSOH��VDPSOH������VDPSOHQ`
� 1RWH WKH ODFN RI ZKLWHVSDFH EHWZHHQ WKH FRPPDV DQG WKH QH[W ELE ILOH�
%LEOLRJUDSK\ VW\OHV DUH OHVࢺ UHFRJQL]HG E\ %LE7H; WKDW WHOO LW KRZ WR IRUPDW WKH LQIRUPD�
WLRQ VWRUHG LQ WKH �ELE OHࢺ ZKHQ SURFHVVHG IRU RXWSXW� $QG VR WKH UVWࢺ FRPPDQG OLVWHG
DERYH LV GHFODULQJ ZKLFK VW\OH OHࢺ WR XVH� 7KH VW\OH OHࢺ LQ WKLV LQVWDQFH LV SODLQ�EVW
�ZKLFK FRPHV DV VWDQGDUG ZLWK %LE7H;�� <RX GR QRW QHHG WR DGG WKH �EVW H[WHQVLRQ ZKHQ
XVLQJ WKLV FRPPDQG� DV LW LV DVVXPHG� 'HVSLWH LWV QDPH� WKH SODLQ VW\OH GRHV D SUHWW\
JRRG MRE �ORRN DW WKH RXWSXW RI WKLV WXWRULDO WR VHH ZKDW , PHDQ��
7KH VHFRQG FRPPDQG LV WKH RQH WKDW DFWXDOO\ VSHFLࢺHV WKH �ELE OHࢺ \RX ZLVK WR XVH�
7KH RQHV , FUHDWHG IRU WKLV WXWRULDO ZHUH FDOOHG VDPSOH��ELE � VDPSOH��ELE � � � ��
VDPSOHQ�ELE � EXW RQFH DJDLQ� \RX GRQَW LQFOXGH WKH OHࢺ H[WHQVLRQ� $W WKH PRPHQW� WKH
�ELE OHࢺ LV LQ WKH VDPH GLUHFWRU\ DV WKH /D7H; GRFXPHQW WRR� +RZHYHU� LI \RXU �ELE
OHࢺ ZDV HOVHZKHUH �ZKLFK PDNHV VHQVH LI \RX LQWHQG WR PDLQWDLQ D FHQWUDOL]HG GDWDEDVH
RI UHIHUHQFHV IRU DOO \RXU UHVHDUFK�� \RX QHHG WR VSHFLI\ WKH SDWK DV ZHOO� H�J ?ELEOLRJ�
UDSK\^�VRPH�ZKHUH�VDPSOH` RU ?ELEOLRJUDSK\^���VDPSOH�` �LI WKH �ELE OHࢺ LV LQ WKH
SDUHQW GLUHFWRU\ RI WKH �WH[ GRFXPHQW WKDW FDOOV LW��
1RZ WKDW /D7H; DQG %LE7H; NQRZ ZKHUH WR ORRN IRU WKH DSSURSULDWH �OHVࢺ DFWXDOO\ FLWLQJ
WKH UHIHUHQFHV LV IDLUO\ WULYLDO� 7KH ?FLWH^UHIBNH\ ` LV WKH FRPPDQG \RX QHHG� PDNLQJ
VXUH WKDW WKH UHIBNH\ FRUUHVSRQGV H[DFWO\ WR RQH RI WKH HQWULHV LQ WKH �ELE �OHࢺ ,I \RX ZLVK
WR FLWH PRUH WKDQ RQH UHIHUHQFH DW WKH VDPH WLPH� GR WKH IROORZLQJ� ?FLWH^UHIBNH\� �
UHIBNH\� � ���� UHIBNH\1 ` �

������� :K\ ZRQחW /D7H; JHQHUDWH DQ\ RXWSXW"
7KH DGGLWLRQ RI %LE7H; DGGV H[WUD FRPSOH[LW\ IRU WKH SURFHVVLQJ RI WKH VRXUFH WR WKH
GHVLUHG RXWSXW� 7KLV LV ODUJHO\ KLGGHQ IURP WKH XVHU� EXW EHFDXVH RI DOO WKH FRPSOH[LW\ RI
WKH UHIHUHQFLQJ RI FLWDWLRQV IURP \RXU VRXUFH /D7H; OHࢺ WR WKH GDWDEDVH HQWULHV LQ DQRWKHU
�OHࢺ \RX DFWXDOO\ QHHG PXOWLSOH SDVVHV WR DFFRPSOLVK WKH WDVN� 7KLV PHDQV \RX KDYH WR UXQ
/D7H; D QXPEHU RI WLPHV� (DFK SDVV ZLOO SHUIRUP D SDUWLFXODU WDVN XQWLO LW KDV PDQDJHG
WR UHVROYH DOO WKH FLWDWLRQ UHIHUHQFHV� +HUHَV ZKDW \RX QHHG WR W\SH �LQWR FRPPDQG OLQH��
�� ODWH[ ODWH[BVRXUFHBFRGH�WH[

���



%LEOLRJUDSK\ 0DQDJHPHQW

�� ELEWH[ ODWH[BVRXUFHBFRGH�DX[
�� ODWH[ ODWH[BVRXUFHBFRGH�WH[
�� ODWH[ ODWH[BVRXUFHBFRGH�WH[

�([WHQVLRQV DUH RSWLRQDO� LI \RX SXW WKHP QRWH WKDW WKH ELEWH[ FRPPDQG WDNHV WKH $8;
OHࢺ DV LQSXW��
$IWHU WKH UVWࢺ /D7H; UXQ� \RX ZLOO VHH HUURUV VXFK DV�
/D7H; :DUQLQJ� &LWDWLRQ CODPSRUW��
 RQ SDJH � XQGHILQHG RQ LQSXW OLQH ���
���
/D7H; :DUQLQJ� 7KHUH ZHUH XQGHILQHG UHIHUHQFHV�

7KH QH[W VWHS LV WR UXQ ELEWH[ RQ WKDW VDPH /D7H; VRXUFH �RU PRUH SUHFLVHO\ WKH FRUUH�
VSRQGLQJ $8; �OHࢺ KRZHYHU QRW RQ WKH DFWXDO �ELE �OHࢺ WR WKHQ GHࢺQH DOO WKH UHIHUHQFHV
ZLWKLQ WKDW GRFXPHQW� <RX VKRXOG VHH RXWSXW OLNH WKH IROORZLQJ�
7KLV LV %LE7H;� 9HUVLRQ ����F �:HE�& ������
7KH WRS�OHYHO DX[LOLDU\ ILOH� ODWH[BVRXUFHBFRGH�DX[
7KH VW\OH ILOH� SODLQ�EVW
'DWDEDVH ILOH ��� VDPSOH�ELE

7KH WKLUG VWHS� ZKLFK LV LQYRNLQJ /D7H; IRU WKH VHFRQG WLPH ZLOO VHH PRUH HUURUV OLNH
ْ/D7H; :DUQLQJ� /DEHO�V� PD\ KDYH FKDQJHG� 5HUXQ WR JHW FURVV�UHIHUHQFHV
ULJKW� ْ� 'RQَW EH DODUPHG� LWَV DOPRVW FRPSOHWH� $V \RX FDQ JXHVV� DOO \RX KDYH WR GR
LV IROORZ LWV LQVWUXFWLRQV� DQG UXQ /D7H; IRU WKH WKLUG WLPH� DQG WKH GRFXPHQW ZLOO EH
RXWSXW DV H[SHFWHG� ZLWKRXW IXUWKHU SUREOHPV�
,I \RX ZDQW D SGI RXWSXW LQVWHDG RI D GYL RXWSXW \RX FDQ XVH SGIODWH[ LQVWHDG RI ODWH[
DV IROORZV�
�� SGIODWH[ ODWH[BVRXUFHBFRGH�WH[
�� ELEWH[ ODWH[BVRXUFHBFRGH�DX[
�� SGIODWH[ ODWH[BVRXUFHBFRGH�WH[
�� SGIODWH[ ODWH[BVRXUFHBFRGH�WH[

�([WHQVLRQV DUH RSWLRQDO� LI \RX SXW WKHP QRWH WKDW WKH ELEWH[ FRPPDQG WDNHV WKH $8;
OHࢺ DV LQSXW��
1RWH WKDW LI \RX DUH HGLWLQJ \RXU VRXUFH LQ YLP DQG DWWHPSW WR XVH FRPPDQG PRGH DQG
WKH FXUUHQW OHࢺ VKRUWFXW ��� WR SURFHVV WKH GRFXPHQW OLNH WKLV�
�� �� SGIODWH[ �
�� �� ELEWH[ �

<RX ZLOO JHW DQ HUURU VLPLODU WR WKLV�
�� , FRXOGQ
W RSHQ ILOH QDPH 
FXUUHQWBILOH�WH[�DX[


,W DSSHDUV WKDW WKH OHࢺ H[WHQVLRQ LV LQFOXGHG E\ GHIDXOW ZKHQ WKH FXUUHQW OHࢺ FRPPDQG
��� LV H[HFXWHG� 7R SURFHVV \RXU GRFXPHQW IURP ZLWKLQ YLP� \RX PXVW H[SOLFLWO\ QDPH
WKH OHࢺ ZLWKRXW WKH OHࢺ H[WHQVLRQ IRU ELEWH[ WR ZRUN� DV LV VKRZQ EHORZ�
�� �� SGIODWH[ �
�� �� ELEWH[ ��U �ZLWKRXW OHࢺ H[WHQVLRQ� LW ORRNV IRU WKH $8; OHࢺ DV PHQWLRQHG DERYH�
�� �� SGIODWH[ �
�� �� SGIODWH[ �

+RZHYHU� LW LV PXFK HDVLHU WR LQVWDOO WKH 9LP�/D7H; SOXJLQ IURP KHUH��� 7KLV DOORZV
\RX WR VLPSO\ W\SH ?OO ZKHQ QRW LQ LQVHUW PRGH� DQG DOO WKH DSSURSULDWH FRPPDQGV DUH
DXWRPDWLFDOO\ H[HFXWHG WR FRPSLOH WKH GRFXPHQW� 9LP�/D7H; HYHQ GHWHFWV KRZ PDQ\

�� KWWS���YLP�ODWH[�VRXUFHIRUJH�QHW�

���
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WLPHV LW KDV WR UXQ SGࢻDWH[� DQG ZKHWKHU RU QRW LW KDV WR UXQ ELEWH[� 7KLV LV MXVW RQH RI
WKH PDQ\ QLFH IHDWXUHV RI 9LP�/D7H;� \RX FDQ UHDG WKH H[FHOOHQW %HJLQQHUَV 7XWRULDO��
IRU PRUH DERXW WKH PDQ\ FOHYHU VKRUWFXWV 9LP�/D7H; SURYLGHV�
$QRWKHU RSWLRQ H[LVWV LI \RX DUH UXQQLQJ 8QL[�/LQX[ RU DQ\ RWKHU SODWIRUP ZKHUH \RX
KDYH PDNH��� 7KHQ \RX FDQ VLPSO\ FUHDWH D 0DNHࢺOH DQG XVH YLPَV PDNH FRPPDQG RU
XVH PDNH LQ VKHOO� 7KH 0DNHࢺOH ZRXOG WKHQ ORRN OLNH WKLV�

ODWH[BVRXUFHBFRGH�SGI� ODWH[BVRXUFHBFRGH�WH[ ODWH[BVRXUFHBFRGH�ELE
SGIODWH[ ODWH[BVRXUFHBFRGH�WH[
ELEWH[ ODWH[BVRXUFHBFRGH�DX[
SGIODWH[ ODWH[BVRXUFHBFRGH�WH[
SGIODWH[ ODWH[BVRXUFHBFRGH�WH[

������� ,QFOXGLQJ 85/V LQ ELEOLRJUDSK\
$V \RX FDQ VHH� WKHUH LV QR HOGࢺ IRU 85/V� 2QH SRVVLELOLW\ LV WR LQFOXGH ,QWHUQHW DGGUHVVHV
LQ KRZSXEOLVKHG HOGࢺ RI #PLVF RU QRWH HOGࢺ RI #WHFKUHSRUW � #DUWLFOH � #ERRN �
KRZSXEOLVKHG  �?XUO^KWWS���ZZZ�H[DPSOH�FRP`�
1RWH WKH XVDJH RI ?XUO FRPPDQG WR HQVXUH SURSHU DSSHDUDQFH RI 85/V���
$QRWKHU ZD\ LV WR XVH VSHFLDO HOGࢺ XUO DQG PDNH ELEOLRJUDSK\ VW\OH UHFRJQLVH LW�
XUO  �KWWS���ZZZ�H[DPSOH�FRP�
<RX QHHG WR XVH ?XVHSDFNDJH^XUO` LQ WKH UVWࢺ FDVH RU ?XVHSDFNDJH^K\SHUUHI` LQ WKH
VHFRQG FDVH�
6W\OHV SURYLGHG E\ 1DWELE �VHH EHORZ� KDQGOH WKLV �HOGࢺ RWKHU VW\OHV FDQ EH PRGLࢺHG
XVLQJ XUOEVW�� SURJUDP� 0RGLࢺFDWLRQV RI WKUHH VWDQGDUG VW\OHV �SODLQ� DEEUY DQG DOSKD�
DUH SURYLGHG ZLWK XUOEVW�
,I \RX QHHG PRUH KHOS DERXW 85/V LQ ELEOLRJUDSK\� YLVLW )$4 RI 8. /LVW RI 7H;���

������� &XVWRPL]LQJ ELEOLRJUDSK\ DSSHDUDQFH
2QH RI WKH PDLQ DGYDQWDJHV RI %LE7H;� HVSHFLDOO\ IRU SHRSOH ZKR ZULWH PDQ\ UHVHDUFK
SDSHUV� LV WKH DELOLW\ WR FXVWRPL]H \RXU ELEOLRJUDSK\ WR VXLW WKH UHTXLUHPHQWV RI D JLYHQ
SXEOLFDWLRQ� <RX ZLOO QRWLFH KRZ GLࢹHUHQW SXEOLFDWLRQV WHQG WR KDYH WKHLU RZQ VW\OH
RI IRUPDWWLQJ UHIHUHQFHV� WR ZKLFK DXWKRUV PXVW DGKHUH LI WKH\ ZDQW WKHLU PDQXVFULSWV
SXEOLVKHG� ,Q IDFW� HVWDEOLVKHG MRXUQDOV DQG FRQIHUHQFH RUJDQL]HUV RIWHQ ZLOO KDYH FUHDWHG
WKHLU RZQ ELEOLRJUDSK\ VW\OH ��EVW �OHࢺ IRU WKRVH XVHUV RI %LE7H;� WR GR DOO WKH KDUG ZRUN
IRU \RX�
,W FDQ DFKLHYH WKLV EHFDXVH RI WKH QDWXUH RI WKH �ELE GDWDEDVH� ZKHUH DOO WKH LQIRUPDWLRQ
DERXW \RXU UHIHUHQFHV LV VWRUHG LQ D VWUXFWXUHG IRUPDW� EXW QRWKLQJ DERXW VW\OH� 7KLV LV
D FRPPRQ WKHPH LQ /D7H; LQ JHQHUDO� ZKHUH LW WULHV DV PXFK DV SRVVLEOH WR NHHS FRQWHQW
DQG SUHVHQWDWLRQ VHSDUDWH�

�� KWWS���YLP�ODWH[�VRXUFHIRUJH�QHW�GRFXPHQWDWLRQ�ODWH[�VXLWH�TXLFNVWDUW�
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�0DNHB���VRIWZDUH���
�� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�/D7H;��))RUPDWWLQJ���7\SHVHWWLQJ���85/V
�� KWWS���SXUO�RUJ�Q[J�GLVW�XUOEVW
�� KWWS���ZZZ�WH[�DF�XN�FJL�ELQ�WH[IDT�KWPO"ODEHO FLWH85/

���

http://vim-latex.sourceforge.net/documentation/latex-suite-quickstart/
http://en.wikipedia.org/wiki/Make_%28software%29
http://en.wikibooks.org/wiki/LaTeX%2FFormatting%23Typesetting%20URLs
http://purl.org/nxg/dist/urlbst
http://www.tex.ac.uk/cgi-bin/texfaq2html?label=citeURL


%LEOLRJUDSK\ 0DQDJHPHQW

$ ELEOLRJUDSK\ VW\OH OHࢺ ��EVW � ZLOO WHOO /D7H; KRZ WR IRUPDW HDFK DWWULEXWH� ZKDW
RUGHU WR SXW WKHP LQ� ZKDW SXQFWXDWLRQ WR XVH LQ EHWZHHQ SDUWLFXODU DWWULEXWHV HWF�
8QIRUWXQDWHO\� FUHDWLQJ VXFK D VW\OH E\ KDQG LV QRW D WULYLDO WDVN� :KLFK LV ZK\ 0DNHEVW
�DOVR NQRZQ DV FXVWRP�ELE � LV WKH WRRO ZH QHHG�
0DNHEVW FDQ EH XVHG WR DXWRPDWLFDOO\ JHQHUDWH D �EVW OHࢺ EDVHG RQ \RXU QHHGV� ,W LV
YHU\ VLPSOH� DQG DFWXDOO\ DVNV \RX D VHULHV RI TXHVWLRQV DERXW \RXU SUHIHUHQFHV� 2QFH
FRPSOHWH� LW ZLOO WKHQ RXWSXW WKH DSSURSULDWH VW\OH OHࢺ IRU \RX WR XVH�
,W VKRXOG EH LQVWDOOHG ZLWK WKH /D7H; GLVWULEXWLRQ �RWKHUZLVH� \RX FDQ GRZQORDG LW���
DQG LWَV YHU\ VLPSOH WR LQLWLDWH� $W WKH FRPPDQG OLQH� W\SH�

ODWH[ PDNHEVW

/D7H; ZLOO QGࢺ WKH UHOHYDQW OHࢺ DQG WKH TXHVWLRQLQJ SURFHVV ZLOO EHJLQ� <RX ZLOO KDYH WR
DQVZHU TXLWH D IHZ �DOWKRXJK� QRWH WKDW WKH GHIDXOW DQVZHUV DUH SUHWW\ VHQVLEOH�� ZKLFK
PHDQV LW ZRXOG EH LPSUDFWLFDO WR JR WKURXJK DQ H[DPSOH LQ WKLV WXWRULDO� +RZHYHU� LW LV
IDLUO\ VWUDLJKW�IRUZDUG� $QG LI \RX UHTXLUH IXUWKHU JXLGDQFH� WKHQ WKHUH LV D FRPSUHKHQVLYH
PDQXDO�� DYDLODEOH� ,َG UHFRPPHQG H[SHULPHQWLQJ ZLWK LW DQG VHHLQJ ZKDW WKH UHVXOWV DUH
ZKHQ DSSOLHG WR D /D7H; GRFXPHQW�
,I \RX DUH XVLQJ D FXVWRP EXLOW �EVW �OHࢺ LW LV LPSRUWDQW WKDW /D7H; FDQ QGࢺ LW� 6R� PDNH
VXUH LWَV LQ WKH VDPH GLUHFWRU\ DV WKH /D7H; VRXUFH �OHࢺ XQOHVV \RX DUH XVLQJ RQH RI WKH
VWDQGDUG VW\OH OHVࢺ �VXFK DV SODLQ RU SODLQQDW � WKDW FRPH EXQGOHG ZLWK /D7H; � WKHVH
ZLOO EH DXWRPDWLFDOO\ IRXQG LQ WKH GLUHFWRULHV WKDW WKH\ DUH LQVWDOOHG� $OVR� PDNH VXUH WKH
QDPH RI WKH �EVW OHࢺ \RX ZDQW WR XVH LV UHࢻHFWHG LQ WKH ?ELEOLRJUDSK\VW\OH^VW\OH`
FRPPDQG �EXW GRQَW LQFOXGH WKH �EVW H[WHQVLRQ���

�������� /RFDOL]LQJ ELEOLRJUDSK\ DSSHDUDQFH
:KHQ ZULWLQJ GRFXPHQWV LQ ODQJXDJHV RWKHU WKDQ (QJOLVK� \RX PD\ QGࢺ LW GHVLUDEOH WR
DGDSW WKH DSSHDUDQFH RI \RXU ELEOLRJUDSK\ WR WKH GRFXPHQW ODQJXDJH� 7KLV FRQFHUQV
ZRUGV VXFK DV HGLWRUV � DQG � RU LQ DV ZHOO DV D SURSHU W\SRJUDSKLF OD\RXW� 7KH EDEHOELE
SDFNDJH�� FDQ EH XVHG KHUH� )RU H[DPSOH� WR OD\RXW WKH ELEOLRJUDSK\ LQ *HUPDQ� DGG WKH
IROORZLQJ WR WKH KHDGHU�
?XVHSDFNDJH>IL[ODQJXDJH@^EDEHOELE`
?VHOHFWELEODQJXDJH^JHUPDQ`
$OWHUQDWLYHO\� \RX FDQ OD\RXW HDFK ELEOLRJUDSK\ HQWU\ DFFRUGLQJ WR WKH ODQJXDJH RI WKH
FLWHG GRFXPHQW�
?XVHSDFNDJH^EDEHOELE`
7KH ODQJXDJH RI DQ HQWU\ LV VSHFLࢺHG DV DQ DGGLWLRQDO HOGࢺ LQ WKH %LE7H; HQWU\�
#DUWLFOH^PXHOOHU���

� ���
ODQJXDJH  ^JHUPDQ`

`
)RU EDEHOELE WR WDNH HࢹHFW� D ELEOLRJUDSK\ VW\OH VXSSRUWHG E\ LW � RQH RI EDESODLQ �
EDESODL� � EDEDOSKD � EDEXQVUW � EDEDEEUY � DQG EDEDEEU� � PXVW EH XVHG�

�� KWWS���ZZZ�PSV�PSJ�GH�VRIWZDUH�ODWH[�ORFDOWH[�ORFDOOW[�KWPO�PDNHEVW
�� KWWS���ZZZ�PSV�PSJ�GH�VRIWZDUH�ODWH[�ORFDOWH[�GRF�PHUOLQ�SGI
�� KWWS���WXJ�FWDQ�RUJ�WH[�DUFKLYH�ELEOLR�ELEWH[�FRQWULE�EDEHOELE�

���
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?ELEOLRJUDSK\VW\OH^EDESODLQ`
?ELEOLRJUDSK\^VDPSOH`

�������� 6KRZLQJ XQXVHG LWHPV
8VXDOO\ /D7H; RQO\ GLVSOD\V WKH HQWULHV ZKLFK DUH UHIHUUHG WR ZLWK
?FLWH
� ,WَV SRVVLEOH WR PDNH XQFLWHG HQWULHV YLVLEOH�
?QRFLWH^1DPH��` � 6KRZ %LEOLRJUDSK\ HQWU\ RI 1DPH��
?QRFLWH^` � 6KRZ DOO %LE�HQWULHV

�������� *HWWLQJ ELEOLRJUDSKLF GDWD
0DQ\ RQOLQH GDWDEDVHV SURYLGH ELEOLRJUDSKLF GDWD LQ %LE7H;�)RUPDW� PDNLQJ LW HDV\
WR EXLOG \RXU RZQ GDWDEDVH� )RU H[DPSOH� *RRJOH 6FKRODU�� RࢹHUV WKH RSWLRQ WR UHWXUQ
SURSHUO\ IRUPDWWHG RXWSXW� ZKLFK FDQ DOVR EH WXUQHG RQ LQ WKH VHWWLQJV SDJH�
2QH VKRXOG EH DOHUW WR WKH IDFW WKDW ELEOLRJUDSKLF GDWDEDVHV DUH IUHTXHQWO\ WKH SURGXFW
RI VHYHUDO JHQHUDWLRQV RI DXWRPDWLF SURFHVVLQJ� DQG VR WKH UHVXOWLQJ %LE7H[ FRGH LV SURQH
WR D YDULHW\ RI PLQRU HUURUV� HVSHFLDOO\ LQ ROGHU HQWULHV�

�������� +HOSIXO WRROV
6HH DOVR� Z�HQ�&RPSDULVRQ RI UHIHUHQFH PDQDJHPHQW VRIWZDUH��

)LJXUH ��� /LWHUDWXU�*HQHUDWRU

�� KWWS���VFKRODU�JRRJOH�FRP
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�&RPSDULVRQ���RI���UHIHUHQFH���PDQDJHPHQW���VRIWZDUH
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)LJXUH ��� -DE5HI

���



%LE7H;

)LJXUH ��� %LE'HVN

ٗ %LE'HVN�� %LE'HVN LV D ELEOLRJUDSKLF UHIHUHQFH PDQDJHU IRU 0DF 26 ;� ,W IHDWXUHV D
YHU\ XVDEOH XVHU LQWHUIDFH DQG SURYLGHV D QXPEHU RI IHDWXUHV OLNH VPDUW IROGHUV EDVHG
RQ NH\ZRUGV DQG OLYH WH[ GLVSOD\�

ٗ %LE6RQRP\�� ً $ IUHH VRFLDO ERRNPDUN DQG SXEOLFDWLRQ PDQDJHPHQW V\VWHP EDVHG RQ
%LE7H;�

ٗ %LE7H;6HDUFK�� %LE7H;6HDUFK LV D IUHH VHDUFKDEOH %LE7H; GDWDEDVH VSDQQLQJ PLOOLRQV
RI DFDGHPLF UHFRUGV�

ٗ %LEWH[ (GLWRU�� � $Q RQOLQH %LE7H; HQWU\ JHQHUDWRU DQG ELEOLRJUDSK\ PDQDJHPHQW
V\VWHP� 3RVVLEOH WR LPSRUW DQG H[SRUW %LEWH[ �OHVࢺ

ٗ %LEZLNL�� %LEZLNL LV D 6SHFLDOSDJH IRU 0HGLD:LNL WR PDQDJH %LE7H; ELEOLRJUDSKLHV�
,W RࢹHUV D VWUDLJKWIRUZDUG ZD\ WR LPSRUW DQG H[SRUW ELEOLRJUDSKLF UHFRUGV�

ٗ FE�%LE�� 7KH FE�%LE LV D WRRO IRU UDSLGO\ H[WUDFWLQJ XQIRUPDWWHG� RU XQVWDQGDUGL]HG
ELEOLRJUDSKLF UHIHUHQFHV IURP HPDLO DOHUWV� MRXUQDO :HE SDJHV� DQG 3') �OHVࢺ

ٗ &LWDYL�� &RPPHUFLDO VRIWZDUH �ZLWK VL]H�OLPLWHG IUHH GHPR YHUVLRQ� ZKLFK HYHQ VHDUFKHV
OLEUDULHV IRU FLWDWLRQV DQG NHHSV DOO \RXU NQRZOHGJH LQ D GDWDEDVH� ([SRUW RI WKH
GDWDEDVH WR DOO NLQGV RI IRUPDWV LV SRVVLEOH� :RUNV WRJHWKHU ZLWK 06 :RUG DQG 2SHQ

�� KWWS���ELEGHVN�VRXUFHIRUJH�QHW�
�� KWWS���ZZZ�ELEVRQRP\�RUJ�
�� KWWS���ZZZ�ELEWH[VHDUFK�FRP�
�� KWWS���WUXEHQ�QR�ODWH[�ELEWH[
�� KWWS���ZZZ�PHGLDZLNL�RUJ�ZLNL�([WHQVLRQ�%LEZLNL
�� KWWS���ZZZ�PROVSDFHV�FRP�FE�ELE�
�� KWWS���ZZZ�FLWDYL�FK
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FHࢼ2 :ULWHU� 0RUHRYHU SOXJ LQV IRU EURZVHUV DQG $FUREDW 5HDGHU H[LVW WR DXWRPDWL�
FDOO\ LQFOXGH UHIHUHQFHV WR \RXU SURMHFW�

ٗ &LWH8/LNH�� &LWH8/LNH LV D IUHH RQOLQH VHUYLFH WR RUJDQLVH DFDGHPLF SDSHUV� ,W FDQ
H[SRUW FLWDWLRQV LQ %LE7H; IRUPDW� DQG FDQ ْVFUDSHْ %LE7H; GDWD IURP PDQ\ SRSXODU
ZHEVLWHV�

ٗ 'RNX:LNL�� %LEWH[ LV D 'RNX:LNL SOXJLQ WKDW DOORZV IRU WKH LQFOXVLRQ RI ELEWH[ IRU�
PDWWHG FLWDWLRQV LQ 'RNX:LNL SDJHV DQG GLVSOD\V WKHP LQ $3$ IRUPDW� 1RWH� 7KLV
3OXJLQV LV YXOQHUDEOH WR DQ ;66 DWWDFN �! KWWS���ZZZ�GRNXZLNL�RUJ�SOXJLQ�ELEWH[

ٗ (ELE�� ً D %LE7H; GDWDEDVH PDQDJHU IRU (PDFV��� ZHOO UHVROYHG DQG QHYHU PRUH WKDQ
D IHZ NH\VWURNHV DZD\�

ٗ -DE5HI�� LV D -DYD SURJUDP �XQGHU WKH *3/ OLFHQVH� ZKLFK OHWV \RX VHDUFK PDQ\ ELE�
OLRJUDSKLF GDWDEDVHV VXFK DV 0HGOLQH� &LWHVHHU� ,(((;SORUH DQG DU;LY DQG IHHG DQG
PDQDJH \RXU %LE7H; ORFDO GDWDEDVHV ZLWK \RXU VHOHFWHG DUWLFOHV� %DVHG RQ %L%7H;�
-DE5HI FDQ H[SRUW LQ PDQ\ RWKHU RXWSXW IRUPDWV VXFK DV KWPO� 06 :RUG RU (QG1RWH�
,W FDQ EH XVHG RQOLQH ZLWKRXW EHLQJ LQVWDOOHG �KWWS���MDEUHI�VRXUFHIRUJH�QHW�MZV�
MDEUHI�MQOS�

ٗ .%LE�� $QRWKHU %LE7H; HGLWRU IRU .'(� ,W KDV VLPLODU FDSDELOLWLHV� DQG VOLJKWO\ GLࢹHU�
HQW 8,� )HDWXUHV LQFOXGH %LE7H; UHIHUHQFH JHQHUDWLRQ IURP 3') �OHVࢺ SODLQ WH[W� '2,�
DU;LY 	 3XE0HG ,'V� :HE TXHULHV WR *RRJOH 6FKRODU� 3XE0HU� DU;LY DQG D QXPEHU
RI RWKHU VHUYLFHV DUH DOVR VXSSRUWHG�

ٗ .%LE7H;�� .%LE7H; LV D %LE7H; HGLWRU IRU .'( WR HGLW ELEOLRJUDSKLHV XVHG ZLWK
/D7H;� )HDWXUHV LQFOXGH FRPIRUWDEOH LQSXW PDVNV� VWDUWLQJ ZHE TXHULHV �H� J� *RRJOH
RU 3XE0HG� DQG H[SRUWLQJ WR 3')� 3RVW6FULSW� 57) DQG ;0/�+70/� $V .%LE7H;
LV XVLQJ .'(َV .3DUWV WHFKQRORJ\� .%LE7H; FDQ EH HPEHGGHG LQWR .LOH RU .RQTXHURU�

ٗ /LWHUDWXU�*HQHUDWRU�� LV D *HUPDQ�ODQJXDJH RQOLQH WRRO IRU FUHDWLQJ D ELEOLRJUDSK\
�%LEWH[� (QGQRWH� 'LQ ����� �����

ٗ 0HQGHOH\�� 0HQGHOH\ LV FRVW�IUHH DFDGHPLF VRIWZDUH IRU PDQDJLQJ 3')V ZKLFK FDQ
PDQDJH D ELEOLRJUDSK\ LQ 2SHQ FHࢼ2 DQG UHDG %LE7H;�

ٗ 4LTTD�� 4LTTD LV D IUHH UHVHDUFK PDQDJHU WKDW KDV EXLOW�LQ VXSSRUW IRU DXWRPDWLFDOO\
DVVRFLDWLQJ %LE7H; UHFRUGV ZLWK \RXU 3')V DQG D َ%LE7H; 6QLࢹHUَ IRU KHOSLQJ \RX
VHPL�DXWRPDWLFDOO\ QGࢺ %LE7H; UHFRUGV�

ٗ 5HIHUHQFHU�� 5HIHUHQFHU LV D *QRPH DSSOLFDWLRQ WR RUJDQLVH GRFXPHQWV RU UHIHUHQFHV�
DQG XOWLPDWHO\ JHQHUDWH D %LE7H; ELEOLRJUDSK\ �OHࢺ

ٗ 6\QDSVHQ�� ً +\SHUWH[WXDO &DUG ,QGH[ � 5HIHUHQFH 0DQDJHU ZLWK VSHFLDO VXSSRUW IRU
%L%7H; � ELEODWH[� ZULWWHQ LQ -DYD�

�� KWWS���ZZZ�FLWHXOLNH�RUJ�
�� KWWS���VWDW�JHQRSROH�FQUV�IU�aFDPEURLVH�GRNX�SKS"LG VRIWZDUHV�GRNXZLNLELEWH[SOXJLQ
�� KWWS���HELE�VRXUFHIRUJH�QHW�
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�(PDFV
�� KWWS���MDEUHI�VRXUFHIRUJH�QHW�
�� KWWS���XVHUV�WSJ�FRP�DX�WKDFKO\�NELE�
�� KWWS���KRPH�JQD�RUJ�NELEWH[�
�� KWWS���OLWHUDWXU�JHQHUDWRU�GH�
�� KWWS���PHQGHOH\�FRP
�� KWWS���ZZZ�TLTTD�FRP�
�� KWWS���LFFXOXV�RUJ�UHIHUHQFHU�LQGH[�KWPO
�� KWWS���ZZZ�YHU]HWWHOQ�GH�V\QDSVHQ�
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%LEOLRJUDSK\ LQ WKH WDEOH RI FRQWHQWV

ٗ =RWHUR�� =RWHUR LV D IUHH DQG RSHQ UHIHUHQFH PDQDJHU ZRUNLQJ DV D )LUHIR[ SOXJLQ RU
VWDQGDORQH DSSOLFDWLRQ� FDSDEOH RI LPSRUWLQJ DQG H[SRUWLQJ ELE �OHVࢺ

�������� 6XPPDU\
$OWKRXJK LW FDQ WDNH D OLWWOH WLPH WR JHW WR JULSV ZLWK %LE7H;� LQ WKH ORQJ WHUP� LWَV DQ
HࢼFLHQW ZD\ WR KDQGOH \RXU UHIHUHQFHV� ,WَV QRW XQFRPPRQ WR QGࢺ �ELE OHVࢺ RQ ZHEVLWHV
WKDW SHRSOH FRPSLOH DV D OLVW RI WKHLU RZQ SXEOLFDWLRQV� RU D VXUYH\ RI UHOHYDQW ZRUNV
ZLWKLQ D JLYHQ WRSLF� HWF� 2U LQ WKRVH KXJH� RQOLQH ELEOLRJUDSK\ GDWDEDVHV� \RX RIWHQ QGࢺ
%LE7H; YHUVLRQV RI SXEOLFDWLRQV� VR LWَV D TXLFN FXW�DQG�SDVWH LQWR \RXU RZQ �ELE �OHࢺ DQG
WKHQ QR PRUH KDVVOH�
+DYLQJ DOO \RXU UHIHUHQFHV LQ RQH SODFH FDQ EH D ELJ DGYDQWDJH� $QG KDYLQJ WKHP LQ D
VWUXFWXUHG IRUP� WKDW DOORZV FXVWRPL]DEOH RXWSXW LV DQRWKHU RQH� 7KHUH DUH D YDULHW\ RI
IUHH XWLOLWLHV WKDW FDQ ORDG \RXU �ELE �OHVࢺ DQG DOORZ \RX WR YLHZ WKHP LQ D PRUH HࢼFLHQW
PDQQHU� DV ZHOO DV VRUW WKHP DQG FKHFN IRU HUURUV�

����� %LEOLRJUDSK\ LQ WKH WDEOH RI FRQWHQWV
,I \RX DUH ZULWLQJ D ERRN RU UHSRUW � \RXَOO OLNHO\ LQVHUW \RXU ELEOLRJUDSK\ XVLQJ VRPHWKLQJ
OLNH�
?EHJLQ^WKHELEOLRJUDSK\`^��`
?ELELWHP^ELE�RQHBERRN` VRPH LQIRUPDWLRQ
?ELELWHP^ELE�RQHBDUWLFOH` RWKHU LQIRUPDWLRQ
?HQG^WKHELEOLRJUDSK\`
2U� LI \RX DUH XVLQJ %LE7H;� \RXU UHIHUHQFHV ZLOO EH VDYHG LQ D �ELE �OHࢺ DQG \RXU 7H;
GRFXPHQW ZLOO LQFOXGH WKH ELEOLRJUDSK\ E\ WKHVH FRPPDQGV�
?ELEOLRJUDSK\VW\OH^SODLQ`
?ELEOLRJUDSK\^P\ELEWH[ILOH`
%RWK RI WKHVH H[DPSOHV ZLOO FUHDWH D FKDSWHU�OLNH �RU VHFWLRQ�OLNH� RXWSXW VKRZLQJ DOO \RXU
UHIHUHQFHV� %XW HYHQ WKRXJK WKH UHVXOWLQJ ّ5HIHUHQFHVْ ORRNV OLNH D FKDSWHU RU VHFWLRQ� LW
ZLOO QRW EH KDQGOHG TXLWH WKH VDPH� LW ZLOO QRW DSSHDU LQ WKH 7DEOH RI &RQWHQWV�

������� 8VLQJ WRFELELQG
7KH PRVW FRPIRUWDEOH ZD\ RI DGGLQJ \RXU ELEOLRJUDSK\ WR WKH WDEOH RI FRQWHQWV LV WR
XVH WKH GHGLFDWHG SDFNDJH WRFELELQG WKDW ZRUNV ZLWK PDQ\ VWDQGDUG GRFXPHQW FODVVHV�
6LPSO\ LQFOXGH WKLV FRGH LQ WKH SUHDPEOH RI \RXU GRFXPHQW�
?XVHSDFNDJH>QRWWRF@^WRFELELQG`
7KLV ZLOO LQFOXGH WKH %LEOLRJUDSK\ LQ WKH 7DEOH RI &RQWHQWV ZLWKRXW QXPEHULQJ� ,I \RX
ZDQW WR KDYH SURSHU QXPEHULQJ� LQFOXGH WKH IROORZLQJ FRGH LQ WKH SUHDPEOH�
?XVHSDFNDJH>QRWWRF�QXPELE@^WRFELELQG`
7KH WRFELELQG SDFNDJH FDQ DOVR KDQGOH LQFOXGLQJ WKH /LVW RI )LJXUHV� /LVW RI 7DEOHV DQG
WKH 7DEOH RI &RQWHQWV LWVHOI LQ WKH 7DEOH RI &RQWHQWV� ,W KDV PDQ\ RSWLRQV IRU QXPEHULQJ�
GRFXPHQW VWUXFWXUH HWF� WR Wࢺ DOPRVW DQ\ VFHQDULR� 6HH WKH WRFELELQG &7$1 SDJH�� IRU
GHWDLOHG GRFXPHQWDWLRQ�

�� KWWS���ZZZ�]RWHUR�RUJ�
�� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�WRFELELQG
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������� 2WKHU PHWKRGV
$V XQQXPEHUHG LWHP
,I \RX ZDQW \RXU ELEOLRJUDSK\ WR EH LQ WKH WDEOH RI FRQWHQWV� MXVW DGG WKH IROORZLQJ WZR
OLQHV MXVW EHIRUH WKH WKHELEOLRJUDSK\ HQYLURQPHQW�
?FOHDUSDJH
?DGGFRQWHQWVOLQH^WRF`^FKDSWHU`^%LEOLRJUDSK\`
�25
?DGGFRQWHQWVOLQH^WRF`^VHFWLRQ`^%LEOLRJUDSK\`
LI \RXَUH ZULWLQJ DQ DUWLFOH �
7KH UVWࢺ OLQH MXVW WHUPLQDWHV WKH FXUUHQW SDUDJUDSK DQG SDJH� ,I \RX DUH ZULWLQJ D ERRN
� XVH ?FOHDUGRXEOHSDJH WR PDWFK WKH VW\OH XVHG� 7KH VHFRQG OLQH ZLOO DGG D OLQH LQ
WKH 7DEOH RI &RQWHQWV UVWࢺ� RSWLRQ� WRF �� LW ZLOO EH OLNH WKH RQHV FUHDWHG E\ FKDSWHUV
�VHFRQG RSWLRQ� FKDSWHU �� DQG WKH WKLUG DUJXPHQW ZLOO EH SULQWHG RQ WKH FRUUHVSRQGLQJ
OLQH LQ WKH 7DEOH RI &RQWHQWV� KHUH %LEOLRJUDSK\ ZDV FKRVHQ EHFDXVH LWَV WKH VDPH WH[W WKH
WKHELEOLRJUDSK\ HQYLURQPHQW ZLOO DXWRPDWLFDOO\ ZULWH ZKHQ \RX XVH LW� EXW \RX DUH IUHH
WR ZULWH ZKDWHYHU \RX OLNH� ,I \RX DUH XVLQJ VHSDUDWH ELE �OHࢺ DGG WKHVH OLQHV EHWZHHQ
?ELEOLRJUDSK\VW\OH DQG ?ELEOLRJUDSK\ �
,I \RX XVH K\SHUUHI�� SDFNDJH� \RX VKRXOG DOVR XVH ?SKDQWRPVHFWLRQ FRPPDQG WR HQDEOH
K\SHUOLQNLQJ IURP WKH WDEOH RI FRQWHQWV WR ELEOLRJUDSK\�
?FOHDUGRXEOHSDJH
?SKDQWRPVHFWLRQ
?DGGFRQWHQWVOLQH^WRF`^FKDSWHU`^%LEOLRJUDSK\`
7KLV WULFN LV SDUWLFXODUO\ XVHIXO ZKHQ \RX KDYH WR LQVHUW WKH ELEOLRJUDSK\ LQ WKH 7DEOH RI
&RQWHQWV� EXW LW FDQ ZRUN IRU DQ\WKLQJ� :KHQ /D7H; QGVࢺ WKH FRGH DERYH� LW ZLOO UHFRUG
WKH LQIR DV GHVFULEHG DQG WKH FXUUHQW SDJH QXPEHU� LQVHUWLQJ D QHZ OLQH LQ WKH &RQWHQWV
SDJH�

$V QXPEHUHG LWHP
,I \RX LQVWHDG ZDQW ELEOLRJUDSK\ WR EH QXPEHUHG VHFWLRQ RU FKDSWHU� \RXَOO OLNHO\ XVH WKLV
ZD\�
?FOHDUGRXEOHSDJH � 7KLV LV QHHGHG LI WKH ERRN FODVV LV XVHG� WR SODFH WKH DQFKRU
LQ WKH FRUUHFW SDJH�

� EHFDXVH WKH ELEOLRJUDSK\ ZLOO VWDUW RQ LWV RZQ SDJH�
� 8VH ?FOHDUSDJH LQVWHDG LI WKH GRFXPHQW FODVV XVHV WKH

�RQHVLGH� DUJXPHQW
?UHQHZFRPPDQG^?UHIQDPH`^` � 7KLV ZLOO GHILQH KHDGLQJ RI ELEOLRJUDSK\ WR EH
HPSW\� VR \RX FDQ���
?VHFWLRQ^%LEOLRJUDSK\` � ���SODFH D QRUPDO VHFWLRQ KHDGLQJ EHIRUH WKH
ELEOLRJUDSK\ HQWULHV�

?EHJLQ^WKHELEOLRJUDSK\`^��`
���
?HQG^WKHELEOLRJUDSK\`
$QRWKHU HYHQ HDVLHU VROXWLRQ LV WR XVH
?VHFWLRQ
LQVLGH RI WKH
?UHQHZFRPPDQG

�� &KDSWHU �� RQ SDJH ���

���



ELEODWH[

EORFN�
?UHQHZFRPPDQG^?UHIQDPH`^?VHFWLRQ^6RXUFHV`` � 8VLQJ �6RXUFHV� DV WKH WLWOH RI WKH
VHFWLRQ
?EHJLQ^WKHELEOLRJUDSK\`^��`
���
?HQG^WKHELEOLRJUDSK\`
<RX PD\ ZLVK WR XVH
?UHQHZFRPPDQG^?UHIQDPH`^?YVSDFH^��HP``
IROORZHG E\
?YVSDFH^��HP`
WR FRXQWHUDFW WKH H[WUD VSDFH WKH EODQN
?UHIQDPH
LQVHUWV�
,I \RX DUH XVLQJ %LE7H;� WKH
?ELEOLRJUDSK\
FRPPDQG� DQG WKH ERRN RU UHSRUW FODVV� \RX ZLOO QHHG WR UHGHࢺQH
?ELEQDPH
LQVWHDG RI
?UHIQDPH
OLNH VR�
?UHQHZFRPPDQG^?ELEQDPH`^?VHFWLRQ^6RXUFHV`` � 5HGHILQH ELEQDPH
?ELEOLRJUDSK\VW\OH^,(((WUDQ` � 6HW DQ\ RSWLRQV \RX ZDQW
?ELEOLRJUDSK\^\RXUBELEBILOHBQDPHV` � %XLOG WKH ELEOLRJUDSK\

����� ELEODWH[
$V ZH VDLG EHIRUH� ELEODWH[ LV ZLGHO\ FRQVLGHUHG WKH ٍVXFFHVVRUَ RI %LE7H;� ,QWHQGHG DV D
IXOO UHSODFHPHQW IRU %LE7H;� LW LV PRUH FRQࢺJXUDEOH LQ LWV RXWSXW DQG SURYLGHV D PXOWLWXGH
RI QHZ VW\OHV �IRU RXWSXW� DQG HOGVࢺ �IRU WKH GDWDEDVH� WKDW FDQ EH XVHG LQ D GRFXPHQW�
)RU QRZ� UHIHU WR LWV FRPSUHKHQVLYH GRFXPHQWDWLRQ RQ &7$1���

������� (QWU\ DQG HOGࡃ W\SHV LQ �ELE OHVࡃ
7KH IROORZLQJ WDEOH VKRZV PRVW HOGࢺ W\SHV� 6RPH HOGࢺ W\SHV DUH OLVWV� HLWKHU OLVWV RI
SHUVRQ QDPHV � RWKHUV DUH OLWHUDO OLVWV � $ GDWH FDQ HLWKHU EH JLYHQ LQ SDUWV RU IXOO�
VRPH NH\V DUH QHFHVVDU\� SDJH UHIHUHQFHV DUH SURYLGHG DV UDQJHV DQG FHUWDLQ VSHFLDO HOGVࢺ
FRQWDLQ YHUEDWLP FRGH� 7KHUH DUH PDQ\ NLQGV RI WLWOHV �

+LHUDUFKLF HQWU\ W\SHV
%DVH W\SH 0XOWL�YROXPH 6WDQGDORQH SDUW

WKHUHRI
6XSSOHPHQWDO PD�
WHULDO WKHUHLQ

#ERRN #PYERRN #LQERRN � #ERRNLQ�
ERRN

#VXSSERRN

#SHULRGLFDO ً #DUWLFOH #VXSSSHULRGLFDO
#FROOHFWLRQ #PYFROOHFWLRQ #LQFROOHFWLRQ #VXSSFROOHFWLRQ
#UHIHUHQFH #PYUHIHUHQFH #LQUHIHUHQFH ً

�� KWWS���ZZZ�FWDQ�RUJ�SNJ�ELEODWH[
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+LHUDUFKLF HQWU\ W\SHV
%DVH W\SH 0XOWL�YROXPH 6WDQGDORQH SDUW

WKHUHRI
6XSSOHPHQWDO PD�
WHULDO WKHUHLQ

#SURFHHGLQJV #PYSURFHHGLQJV #LQSURFHHGLQJV �
#FRQIHUHQFH

ً
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%LEOLRJUDSK\ 0DQDJHPHQW

6RPH HQWU\ W\SHV DUH KDUG WR GLVWLQJXLVK DQG DUH WUHDWHG WKH VDPH E\ VWDQGDUG VW\OHV�
ٗ #DUWLFOH LV WKH VDPH DV K\SRWKHWLF #LQSHULRGLFDO DQG WKHUHIRUH HQFRPSDVVHV H[LVW�
LQJ #VXSSSHULRGLFDO

ٗ #LQERRN  #ERRNLQERRN  #VXSSERRN
ٗ #FROOHFWLRQ  #UHIHUHQFH
ٗ #PYFROOHFWLRQ  #PYUHIHUHQFH
ٗ #LQFROOHFWLRQ  #VXSSFROOHFWLRQ  #LQUHIHUHQFH
ٗ #RQOLQH  #HOHFWURQLF  #ZZZ
ٗ #UHSRUW  #WHFKUHSRUW
ٗ #WKHVLV  #PDVWHUVWKHVLV  #SKGWKHVLV
6RPH HOGࢺ W\SHV DUH GHࢺQHG� EXW WKH GRFXPHQWDWLRQ GRHV QRW VD\ ZKLFK HQWU\ W\SHV WKH\
FDQ EH XVHG ZLWK� 7KLV LV HLWKHU EHFDXVH WKH\ GHSHQG RQ DQRWKHU HOGࢺ EHLQJ VHW WR EH
XVHIXO RU WKH\ FDQ DOZD\V EH XVHG LQ D XVHU�GHࢺQHG PDQQHU� EXW ZLOO QHYHU EH XVHG LQ
VWDQGDUG VW\OHV�
ٗ DEVWUDFW � DQQRWDWLRQ
ٗ HQWU\VXEW\SH
ٗ ILOH
ٗ ODEHO
ٗ OLEUDU\
ٗ QDPHDGGRQ
ٗ RULJGDWH � RULJORFDWLRQ � RULJSXEOLVKHU
ٗ RULJWLWOH � UHSULQWWLWOH � LQGH[WLWOH
ٗ SDJLQDWLRQ � ERRNSDJLQDWLRQ
ٗ VKRUWDXWKRU � VKRUWHGLWRU � VKRUWKDQG � VKRUWKDQGLQWUR � VKRUWMRXUQDO � VKRUW�
VHULHV VKRUWWLWOH

7KH RQO\ HOGࢺ WKDW LV DOZD\V PDQGDWRU\� LV WLWOH � $OO HQWU\ W\SHV DOVR UHTXLUH HLWKHU
GDWH RU \HDU DQG WKH\ VSHFLI\ ZKLFK RI DXWKRU DQG HGLWRU WKH\ H[SHFW RU ZKHWKHU WKH\
FDQ XVH ERWK� 6RPH HOGࢺ W\SHV FDQ RSWLRQDOO\ EH XVHG ZLWK DQ\ HQWU\ W\SH�
ٗ DGGHQGXP � QRWH
ٗ ODQJXDJH
ٗ SXEVWDWH
ٗ XUOGDWH
$OO SK\VLFDO �SULQW� HQWU\ W\SHV VKDUH IXUWKHU RSWLRQDO HOGࢺ W\SHV�
ٗ XUO � GRL
ٗ HSULQW � HSULQWFODVV � HSULQWW\SH
0XOWLPHGLD HQWU\ W\SHV
ٗ #DUWZRUN
ٗ #DXGLR
ٗ #LPDJH
ٗ #PRYLH
ٗ #PXVLF
ٗ #SHUIRUPDQFH
ٗ #YLGHR
ٗ #VRIWZDUH
DQG OHJDO HQWU\ W\SHV
ٗ #FRPPHQWDU\
ٗ #MXULVGLFWLRQ
ٗ #OHJLVODWLRQ
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ELEODWH[

ٗ #OHJDO
ٗ #OHWWHU
ٗ #UHYLHZ
ٗ #VWDQGDUG
DUH GHࢺQHG� EXW QRW \HW VXSSRUWHG �ZHOO��
7KH HQWU\ W\SHV #ELEQRWH � #VHW DQG #[GDWD DUH VSHFLDO�

������� 3ULQWLQJ ELEOLRJUDSK\
3UHVXPLQJ ZH KDYH GHࢺQHG RXU UHIHUHQFHV LQ D OHࢺ FDOOHG UHIHUHQFHV�ELE� ZH DGG WKLV WR
ELEODWH[ E\ DGGLQJ WKH IROORZLQJ WR WKH SUHDPEOH�
?DGGELEUHVRXUFH^UHIHUHQFHV�ELE`
3ULQW WKH ELELRJUDSK\ ZLWK WKLV PDFUR �XVXDOO\ DW WKH HQG RI WKH GRFXPHQW ERG\��
?SULQWELEOLRJUDSK\

3ULQWLQJ VHSDUDWH ELEOLRJUDSKLHV
:H ZDQW WR VHSDUDWH WKH ELEOLRJUDSK\ LQWR SDSHUV� ERRNV DQG RWKHUV
?SULQWELEOLRJUDSK\>WLWOH ^%RRN UHIHUHQFHV`�W\SH ERRN@
?SULQWELEOLRJUDSK\>WLWOH ^$UWLFOH UHIHUHQFHV`�W\SH DUWLFOH@
?SULQWELEOLRJUDSK\>WLWOH ^2WKHU UHIHUHQFHV`� QRWW\SH DUWLFOH� QRWW\SH ERRN@
,I WKH ELE HQWULHV DUH ORFDWHG LQ PXOWLSOH OHVࢺ ZH FDQ DGG WKHP OLNH WKLV�
?DGGELEUHVRXUFH^UHIHUHQFHV�ELE`
?DGGELEUHVRXUFH^RWKHU�ELE`
:H FDQ DOVR OWHUࢺ RQ RWKHU �HOGVࢺ VXFK DV HQWU\VXEW\SH� ,I ZH GHࢺQH RXU RQOLQH UHVRXUFHV
OLNH WKLV�
#PLVF^VRPH�UHVRXUFH�

���
HQWU\VXEW\SH  ^LQHW`�

`
ZH OWHUࢺ ZLWK
?SULQWELEOLRJUDSK\>WLWOH ^2QOLQH UHVRXUFHV`� VXEW\SH LQHW@

([DPSOH ZLWK SUHࡃ[ NH\V� VXEKHDGLQJV DQG WDEOH RI FRQWHQWV
$V WKH QXPEHULQJ RI WKH ELEOLRJUDSKLHV DUH LQGHSHQGHQW� LW FDQ EH XVHIXO WR DOVR VHSDUDWH
WKH ELEOLRJUDSKLHV XVLQJ SUHࢺ[QXPEHUV VXFK DV D� E DQG F� ,Q DGGLWLRQ ZH DGG D PDLQ
KHDGLQJ IRU WKH ELEOLRJUDSKLHV DQG DGG WKDW WR WKH WDEOH RI FRQWHQWV�
7R PDNH +\SHUUHI�� OLQNV SRLQW WR WKH FRUUHFW ELEOLRJUDSK\ VHFWLRQ� ZH DOVR DGG
?SKDQWRPVHFWLRQ
EHIRUH SULQWLQJ HDFK ELEOLRJUDSK\
?SULQWELEKHDGLQJ>
KHDGLQJ ELELQWRF� � ELELQWRF DGGV WKH %LEOLRJUDSK\ WR WKH WDEOH RI FRQWHQWV
WLWOH ^5HVRXUFHV` � ,I ZH ZDQW WR RYHUULGH WKH GHIDXOW WLWOH �%LEOLRJUDSK\�
@
?SKDQWRPVHFWLRQ � 5HTXLUHV K\SHUUHI SDFNDJH
?SULQWELEOLRJUDSK\>WLWOH ^3ULQWHG VRXUFHV`� KHDGLQJ VXEELEOLRJUDSK\�
SUHIL[QXPEHUV ^D`� W\SH ERRN� W\SH DUWLFOH@

�� &KDSWHU ���� RQ SDJH ���
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?SKDQWRPVHFWLRQ
?SULQWELEOLRJUDSK\>WLWOH ^2QOLQH UHVRXUFHV`� KHDGLQJ VXEELEOLRJUDSK\�
SUHIL[QXPEHUV ^F`� VXEW\SH LQHW@
?SKDQWRPVHFWLRQ
?SULQWELEOLRJUDSK\>WLWOH ^2WKHU`� KHDGLQJ VXEELEOLRJUDSK\� SUHIL[QXPEHUV ^F`�
QRWW\SH DUWLFOH� QRWW\SH ERRN� QRWVXEW\SH LQHW@
7R DGG HDFK RI WKH ELEOLRJUDSKLHV WR WKH WDEOH RI FRQWHQWV DV VXE�VHFWLRQV WR WKH PDLQ
%LEOLRJUDSK\� UHSODFH KHDGLQJ VXEELEOLRJUDSK\ ZLWK KHDGLQJ VXEELELQWRF �

����� 0XOWLSOH ELEOLRJUDSKLHV
������� 8VLQJ PXOWLELE
7KLV SDFNDJH LV IRU PXOWLSOH %LEOLRJUDSKLHV IRU GLࢹHUHQW VHFWLRQV LQ \RXU ZRUN� )RU H[DP�
SOH� \RX FDQ JHQHUDWH D ELEOLRJUDSK\ IRU HDFK FKDSWHU� <RX FDQ QGࢺ LQIRUPDWLRQ DERXW
WKH SDFNDJH RQ &7$1��

������� 8VLQJ ELEWRSLF
7KH ELEWRSLF�3DFNDJH�� LV FUHDWHG WR GLࢹHU WKH FLWDWLRQV RQ PRUH �OHVࢺ VR WKDW \RX FDQ
GLYLGH WKH ELEOLRJUDSK\ LQWR PRUH SDUWV�
?GRFXPHQWFODVV>��SW@^DUWLFOH`
?XVHSDFNDJH^ELEWRSLF`
?EHJLQ^GRFXPHQW`

?ELEOLRJUDSK\VW\OH^DOSKD`
?VHFWLRQ^7HVWLQJ`
/HWշV FLWH DOO WKH ERRNV� ?FLWH^&RO%HQK���` DQG
?FLWH^0XQW���`� DQG DQ DUWLFOH� ?FLWH^5RX[6PDUW���`�

)LOH ERRNV�ELE LV XVHG IRU WKLV OLVWLQJ�
?EHJLQ^EW6HFW`^ERRNV`
?VHFWLRQ^5HIHUHQFHV IURP ERRNV`
?EW3ULQW&LWHG
?HQG^EW6HFW`
+HUH� WKH DUWLFOHV�ELE LV XVHG� DQG WKH OLVWLQJ LV LQ SODLQ�IRUPDW LQVWHDG RI
WKH VWDQGDUG DOSKD�
?EHJLQ^EW6HFW`>SODLQ@^DUWLFOHV`
?VHFWLRQ^5HIHUHQFHV IURP DUWLFOHV`
?EW3ULQW&LWHG
?VHFWLRQ^$UWLFOHV QRW FLWHG`
?EW3ULQW1RW&LWHG
?HQG^EW6HFW`
-XVW SULQW DOO HQWULHV KHUH ZLWK ?EW3ULQW$OO
?EHJLQ^EW6HFW`>SODLQ@^LQWHUQHW`
?VHFWLRQ^5HIHUHQFHV IURP WKH LQWHUQHW`
?EW3ULQW$OO
?HQG^EW6HFW`
?HQG^GRFXPHQW`

����� 1RWHV DQG UHIHUHQFHV
7KLV SDJH XVHV PDWHULDO IURP $QG\ 5REHUWVَ *HWWLQJ WR JULSV ZLWK /D7H; ZLWK SHUPLVVLRQ
IURP WKH DXWKRU�

�� KWWS���FWDQ�RUJ�SNJ�PXOWLELE
�� KWWS���FWDQ�RUJ�SNJ�ELEWRSLF
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��� 0RUH %LEOLRJUDSKLHV
7KLV LV D JHQWOH LQWURGXFWLRQ WR XVLQJ VRPH RI WKH ELEOLRJUDSK\ IXQFWLRQDOLW\ DYDLODEOH
WR /D7H; XVHUV EH\RQG WKH %LE7H;� EDVLFV� 7KLV LQWURGXFWLRQ ZRQَW EH GLVFXVVLQJ KRZ
WR FUHDWH QHZ VW\OHV RU SDFNDJHV EXW UDWKHU KRZ WR XVH VRPH H[LVWLQJ RQHV� ,W LV ZRUWK
QRWLQJ WKDW +DUYDUG � IRU H[DPSOH� LV D FLWDWLRQ VW\OH� ,W LV DVVRFLDWHG ZLWK DQ DOSKDEHWLFDO
UHIHUHQFH OLVW VHFRQGDULO\ RUGHUHG RQ GDWH� EXW WKH RQO\ VWULFWO\ GHࢺQHG HOHPHQW RI +DUYDUG
VW\OH LV WKH FLWDWLRQ LQ DXWKRU�GDWH IRUPDW�

����� 7KH H[DPSOH GDWD
7KH GDWDEDVH XVHG IRU P\ H[DPSOHV FRQWDLQV MXVW WKH IROORZLQJ
#DUWLFOH^(UGRV���

WLWOH  ^6RPH YHU\ KDUG VXPV`�
MRXUQDO ^'LIILFXOW 0DWKV 7RGD\`�
DXWKRU ^3DXO (UG?+^R`V DQG $UHQG +H\WLQJ DQG /XLW]HQ (JEHUWXV %URXZHU`�
\HDU ^����`�
SDJHV ^��`

`

����� 7KH OLPLWV RI %LE7H; VW\OHV
8VLQJ FLWH�VW\ DQG %LE7H; PDNHV LW YHU\ HDV\ WR SURGXFH VRPH ELEOLRJUDSK\ VW\OHV� %XW
DXWKRU�GDWH VW\OHV � IRU H[DPSOH WKH RIWHQ PHQWLRQHG� QHYHU GHࢺQHG ْ+DUYDUGْ � DUH QRW
VR HDV\� ,WَV WUXH WKDW \RX FDQ GRZQORDG VRPH �EVW OHVࢺ IURP &7$1 WKDW ZLOO KDQGOH VRPH
YDULDQWV EXW XVLQJ WKHP LV QRW DOZD\V VWUDLJKWIRUZDUG� 7KLV JXLGH GHDOV ZLWK 1DWELE D
VXSSOHPHQWDU\ SDFNDJH WKDW FDQ DFFHVV �ELE OHVࢺ DQG KDV VRSKLVWLFDWHG IXQFWLRQDOLW\ IRU
SURGXFLQJ FXVWRP RU GHIDXOW DXWKRU�\HDU IRUPDW FLWDWLRQV DQG ELEOLRJUDSKLHV DV ZHOO DV
WKH QXPHULFDO VW\OHV KDQGOHG E\ %LE7H;�

����� 1DWELE
1DWELE LV D SDFNDJH FUHDWHG E\ 3DWULFN 'DO\ DV D UHSODFHPHQW IRU WKH FLWH�VW\ SDFNDJH ZKHQ
DXWKRU�GDWH FLWDWLRQ VW\OHV DUH UHTXLUHG� 1DWELE SURYLGHV WKUHH DVVRFLDWHG ELEOLRJUDSK\
VW\OHV�
ٗ SODLQQDW
ٗ DEEUYQDW
ٗ XQVUWQDW
ZKLFK FRUUHVSRQG WR WKH WKUHH VW\OHV DYDLODEOH E\ GHIDXOW LQ %LE7H; ZKHUH \RX KDYH D
SODLQ QXPEHUHG VW\OH� DQ DEEUHYLDWHG QXPEHUHG VW\OH DQG DQ XQVRUWHG QXPEHUHG VW\OH�
$ORQJVLGH WKHVH QHZ VW\OHV LV DQ H[WHQGHG VHW RI FLWDWLRQ FRPPDQGV WR SURYLGH H[LEOHࢻ
FLWDWLRQ IRUPDWV� 7KHVH DUH

� &KDSWHU �� RQ SDJH ���

���
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?FLWHW>@^`
DQG
?FLWHS>@^`
HDFK RI ZKLFK KDV D QXPEHU RI YDULDQWV�

������� 7KH 3UHDPEOH
$OO 1DWELE VW\OHV UHTXLUH WKDW \RX ORDG WKH SDFNDJH LQ \RXU GRFXPHQW SUHDPEOH� 6R� D
VNHOHWRQ /D7H; OHࢺ ZLWK 1DWELE PLJKW ORRN OLNH WKLV�
?GRFXPHQWFODVV>@^DUWLFOH`
?XVHSDFNDJH>URXQG@^QDWELE`

?EHJLQ^GRFXPHQW`

'RFXPHQW ERG\ WH[W ZLWK FLWDWLRQV�

?ELEOLRJUDSK\VW\OH^SODLQQDW`
?ELEOLRJUDSK\^P\UHIV`

?HQG^GRFXPHQW`

2SWLRQV
2SWLRQV DYDLODEOH ZLWK 1DWELE FDQ EH VSHFLࢺHG LQ WKH EUDFNHWV RQ WKH ?XVHSDFNDJH FRP�
PDQG� $PRQJ WKHP DUH�

2SWLRQ HFWࡂ)
URXQG ��
VTXDUH >@
FXUO\ ^`
DQJOH �!
VHPLFRORQ VHSDUDWH FLWDWLRQV ZLWK �
FRORQ DV VHPLFRORQ
FRPPD VHSDUDWH ZLWK FRPPDV
DXWKRU\HDU DXWKRU�\HDU FLWDWLRQV
QXPEHUV QXPHULF FLWDWLRQV
VXSHU VXSHUVFULSW FLWDWLRQV
VRUW PXOWLSOH FLWDWLRQV DUH RUGHUHG DV LQ ELEOLRJUDSK\
VRUW	FRPSUHVV DV VRUW EXW QXPEHU UDQJHV DUH FRPSUHVVHG DQG K\SKHQDWHG
FRPSUHVV QXPEHU UDQJHV DUH FRPSUHVVHG DQG K\SKHQDWHG EXW RQO\ ZKHUH WKH

َQDWXUDOَ VRUW SURGXFHV D FRQWLQXRXV UDQJH
ORQJQDPHVࢺUVW UVWࢺ FLWDWLRQ LV IXOO DXWKRU OLVW DQG VXEVHTXHQW FLWDWLRQV DUH DEEUHYL�

DWHG
VHFWLRQELE DOORZV PXOWLSOH ELEOLRJUDSKLHV LQ WKH VDPH GRFXPHQW
QRQDPHEUHDN IRUFHV DOO DXWKRU QDPHV RQWR RQH OLQH
PHUJH PHUJHV D FLWDWLRQ ZLWK D SUHYLRXV FLWDWLRQ
HOLGH HOLGHV DQ\ UHSHDWHG HOHPHQWV LQ PHUJHG UHIHUHQFHV
PFLWH LJQRUH PHUJH

���



&LWDWLRQ

&OHDUO\ VRPH RI WKHVH RSWLRQV UHTXLUH H[SODQDWLRQ EXW WKDW ZLOO EH DFKLHYHG YLD H[DPSOHV
EHORZ� )RU QRZ� ZH MXVW QRWH WKDW WKH\ FDQ EH SDVVHG WKURXJK ?XVHSDFNDJH>@^` LQ WKH
SUHDPEOH RI \RXU /D7H; �OHࢺ

����� &LWDWLRQ
������� %DVLF &LWDWLRQ &RPPDQGV
7R FLWH ZLWK 1DWELE� XVH WKH FRPPDQGV ?FLWHW RU ?FLWHS LQ \RXU GRFXPHQW� 7KH ْSODLQْ
YHUVLRQV RI WKHVH FRPPDQGV SURGXFHG DEEUHYLDWHG OLVWV LQ WKH FDVH RI PXOWLSOH DXWKRUV
EXW ERWK KDYH  YDULDQWV ZKLFK UHVXOW LQ IXOO DXWKRU OLVWLQJV� :H DVVXPH WKH XVH RI WKH
URXQG RSWLRQ LQ WKHVH H[DPSOHV�

?FLWHW DQG ?FLWHW
7KH ?FLWHW FRPPDQG LV XVHG IRU WH[WXDO FLWDWLRQV� WKDW LV WR VD\ WKDW DXWKRU QDPHV DSSHDU
LQ WKH WH[W RXWVLGH RI WKH SDUHQWKHWLFDO UHIHUHQFH WR WKH GDWH RI SXEOLFDWLRQ� 7KLV FRPPDQG
FDQ WDNH RSWLRQV IRU FKDSWHU� SDJH QXPEHUV HWF� +HUH DUH H[DPSOHV

?FLWHW^(UGRV��` SURGXFHV (UGēV HW DO� ������
?FLWHW>FKDSWHU �@^(UGRV��` SURGXFHV (UGēV HW DO� ������ FKDSWHU ��
?FLWHW>SS� �����@^(UGRV��` SURGXFHV (UGēV HW DO� ������ SS� ������
?FLWHW>VHH@>FKDS� �@^(UGRV��` SURGXFHV (UGēV HW DO� �VHH ����� FKDS� ��

+HUH DUH WKH ?FLWHW YHUVLRQV

?FLWHW^(UGRV��` SURGXFHV (UGēV� +H\WLQJ DQG %URXZHU ������
?FLWHW>FKDSWHU �@^(UGRV��` SURGXFHV (UGēV � +H\WLQJ DQG %URXZHU ������ FKDS�

WHU ��
?FLWHW>SS� �����@^(UGRV��` SURGXFHV (UGēV � +H\WLQJ DQG %URXZHU ������ SS�

������
?FLWHW>VHH@>FKDS�
�@^(UGRV��`

SURGXFHV (UGēV � +H\WLQJ DQG %URXZHU �VHH �����
FKDS� ��

?FLWHS DQG ?FLWHS
7KH ?FLWHS FRPPDQG LV XVHG ZKHUH WKH DXWKRU QDPH LV WR DSSHDU LQVLGH WKH SDUHQWKHVHV
DORQJVLGH WKH GDWH�

?FLWHS^(UGRV��` SURGXFHV �(UGēV HW DO� �����
?FLWHS>FKDSWHU �@^(UGRV��` SURGXFHV �(UGēV HW DO� ����� FKDSWHU ��
?FLWHS>SS� �����@^(UGRV��` SURGXFHV �(UGēV HW DO� ����� SS� ������
?FLWHS>VHH@>FKDS� �@^(UGRV��` SURGXFHV �VHH (UGēV HW DO�� ����� FKDS� ��
?FLWHS>H�J�@>@^(UGRV��` SURGXFHV �H�J� (UGēV HW DO�� �����

+HUH DUH WKH ?FLWHS YHUVLRQV

?FLWHS^(UGRV��` SURGXFHV �(UGēV� +H\WLQJ DQG %URXZHU �����
?FLWHS>FKDSWHU �@^(UGRV��` SURGXFHV �(UGēV� +H\WLQJ DQG %URXZHU ����� FKDS�

WHU ��

���



0RUH %LEOLRJUDSKLHV

?FLWHS>SS� �����@^(UGRV��` SURGXFHV �(UGēV � +H\WLQJ DQG %URXZHU ����� SS�
������

?FLWHS>VHH@>FKDS�
�@^(UGRV��`

SURGXFHV �VHH (UGēV � +H\WLQJ DQG %URXZHU� �����
FKDS� ��

?FLWHS>H�J�@>@^(UGRV��` SURGXFHV �H�J� (UGēV � +H\WLQJ DQG %URXZHU� �����

������� 7KH 5HIHUHQFH /LVW
+DYLQJ GHDOW ZLWK EDVLF YDULHWLHV RI FLWDWLRQ� ZH WXUQ WR WKH FUHDWLRQ RI WKH ELEOLRJUDSK\
RU UHIHUHQFH OLVW� ,QVHUWLQJ D FRUUHFW DQG FRUUHFWO\ IRUPDWWHG ELEOLRJUDSK\ ZKHQ XVLQJ
1DWELE LV QR GLࢹHUHQW WKDQ ZKHQ XVLQJ SODLQ %LE7H;� 7KHUH DUH WZR HVVHQWLDO FRPPDQGV
�
?ELEOLRJUDSK\^P\ELEOLRJUDSK\GDWDEDVH`
ZKLFK /D7H; LQWHUSUHWV DV DQ LQVWUXFWLRQ WR UHDG D ELEOLRJUDSKLF GDWDEDVH OHࢺ �HJ
P\UHIV�ELE� DQG LQVHUW WKH UHOHYDQW GDWD KHUH� DQG
?ELEOLRJUDSK\VW\OH^SODLQQDW`
ZKLFK VSHFLࢺHV KRZ WKH GDWD DUH WR EH SUHVHQWHG� $ERYH WKH WKUHH EDVLF 1DWELE VW\OHV ZHUH
PHQWLRQHG DV DQDORJXHV RI WKH SDUWLDOO\ KRPRQ\PRXV VW\OHV LQ %LE7H;� /HW XV LPDJLQH
GRFXPHQWV EHDULQJ FLWDWLRQV DV LQ WKH VHFWLRQ DERXW FLWDWLRQ DERYH�� +HUH LV� DSSUR[L�
PDWHO\� KRZ WKHVH FLWDWLRQV ZRXOG DSSHDU LQ SODLQQDW�

)LJXUH ���

������� :KDW PRUH LV WKHUH"
7KLV FRYHUV WKH EDVLF IXQFWLRQDOLW\ SURYLGHG E\ WKH SDFNDJH 1DWELE� ,W PD\ QRW� RI FRXUVH�
SURYLGH ZKDW \RX DUH ORRNLQJ IRU� ,I \RX GRQَW QGࢺ ZKDW \RX ZDQW KHUH WKHQ \RX VKRXOG
SUREDEO\ QH[W LQYHVWLJDWH KDUYDUG�VW\ ZKLFK SURYLGHV D VOLJKO\ GLࢹHUHQW VHW RI DXWKRU�GDWH
FLWDWLRQ IXQFWLRQV� 3URYLGLQJ D JHQWOH JXLGH WR KDUYDUG�VW\ LV P\ QH[W UDLQ\ GD\ SURMHFW�

� &KDSWHU ���� RQ SDJH ���

���



3DUW 9,�

6SHFLDO 'RFXPHQWV

���





��� /HWWHUV
6RPHWLPHV WKH PXQGDQH WKLQJV DUH WKH PRVW SDLQIXO� +RZHYHU� LW GRHVQَW KDYH WR EH WKDW
ZD\ EHFDXVH RI HYROYHG� XVHU�IULHQGO\ WHPSODWHV� 7KDQNIXOO\� /D7H; DOORZV IRU YHU\ TXLFN
OHWWHU ZULWLQJ� ZLWK OLWWOH KDVVOH�

����� 7KH OHWWHU FODVV
7R ZULWH OHWWHUV XVH WKH VWDQGDUG GRFXPHQW FODVV OHWWHU �
<RX FDQ ZULWH PXOWLSOH OHWWHUV LQ RQH /D7H; OHࢺ � VWDUW HDFK RQH ZLWK ?EH�
JLQ^OHWWHU`^

UHFLSLHQW

` DQG HQG ZLWK ?HQG^OHWWHU`� <RX FDQ OHDYH UHFLSLHQW
EODQN� (DFK OHWWHU FRQVLVWV RI IRXU SDUWV�
�� 2SHQLQJ �OLNH ?RSHQLQJ^'HDU 6LU RU 0DGDP�` RU ?RSHQLQJ^'HDU .DWH�`��
�� 0DLQ ERG\ �ZULWWHQ DV XVXDO LQ /D7H;�� ,I \RX ZDQW WKH VDPH ERG\ LQ DOO WKH
OHWWHUV� \RX PD\ ZDQW WR FRQVLGHU SXWWLQJ WKH HQWLUH ERG\ LQ D QHZ FRPPDQG OLNH
?QHZFRPPDQG^?%2'<`^DFWXDO ERG\` DQG WKHQ XVLQJ ?%2'< LQ DOO WKH OHWWHUV�

�� &ORVLQJ �OLNH ?FORVLQJ^<RXUV VLQFHUHO\�`��
/D7H; ZLOO OHDYH VRPH VSDFH DIWHU FORVLQJ IRU \RXU KDQG�ZULWWHQ VLJQDWXUH� WKHQ LW
ZLOO SXW \RXU QDPH DQG VXUQDPH� LI \RX KDYH GHFODUHG WKHP�

�� $GGLWLRQDO HOHPHQWV� SRVW VFULSWD� FDUERQ FRS\ DQG OLVW RI HQFORVXUHV�
,I \RX ZDQW \RXU QDPH� DGGUHVV DQG WHOHSKRQH QXPEHU WR DSSHDU LQ WKH OHWWHU� \RX KDYH
WR GHFODUH WKHP UVWࢺ VLJQDWXUH� DGGUHVV DQG WHOHSKRQH�
7KH RXWSXW OHWWHU ZLOO ORRN OLNH WKLV�

)LJXUH ��� $ VDPSOH OHWWHU�

+HUH LV WKH H[DPSOHَV FRGH�

���



/HWWHUV

?GRFXPHQWFODVV^OHWWHU`
?XVHSDFNDJH^K\SHUUHI`
?VLJQDWXUH^-RH %ORJJV`
?DGGUHVV^�� %ULGJH 6WUHHW ?? 6PDOOYLOOH ?? 'XQZLFK '8� �:(`
?EHJLQ^GRFXPHQW`

?EHJLQ^OHWWHU`^'LUHFWRU ?? 'RH ?	 &R ?? �� $QWKRQ\ 5RDG
?? 1HZSRUW ?? ,SVZLFK ,3� �57`
?RSHQLQJ^'HDU 6LU RU 0DGDP�`

, DP ZULWLQJ WR \RX RQ EHKDOI RI WKH :LNLSHGLD SURMHFW
�KWWS���ZZZ�ZLNLSHGLD�RUJ���
DQ HQGHDYRXU WR EXLOG D IXOO\�IOHGJHG PXOWLOLQJXDO HQF\FORSDHGLD LQ DQ HQWLUHO\
RSHQ PDQQHU� WR DVN IRU SHUPLVVLRQ WR XVH \RXU FRS\ULJKWHG PDWHULDO�

� 7KH ?OGRWV FRPPDQG SURGXFHV GRWV LQ D ZD\ WKDW ZLOO QRW XSVHW
� WKH W\SHVHWWLQJ RI WKH GRFXPHQW�
?OGRWV

7KDW VDLG� DOORZ PH WR UHLWHUDWH WKDW \RXU PDWHULDO ZLOO EH XVHG WR WKH QREOH
HQG RI
SURYLGLQJ D IUHH FROOHFWLRQ RI NQRZOHGJH IRU HYHU\RQH� QDWXUDOO\ HQRXJK� RQO\ LI
\RX
DJUHH� ,I WKDW LV WKH FDVH� FRXOG \RX NLQGO\ ILOO LQ WKH DWWDFKHG IRUP DQG SRVW
LW
EDFN WR PH" :H VKDOO JUHDWO\ DSSUHFLDWH LW�

7KDQN \RX IRU \RXU WLPH DQG FRQVLGHUDWLRQ�

, ORRN IRUZDUG WR \RXU UHSO\�

?FORVLQJ^<RXUV )DLWKIXOO\�`

?SV

3�6� <RX FDQ ILQG WKH IXOO WH[W RI *)'/ OLFHQVH DW
?XUO^KWWS���ZZZ�JQX�RUJ�FRS\OHIW�IGO�KWPO`�

?HQFO^&RS\ULJKW SHUPLVVLRQ IRUP`

?HQG^OHWWHU`
?HQG^GRFXPHQW`
7R PRYH WKH FORVLQJ DQG VLJQDWXUH SDUWV WR WKH OHIW� LQVHUW WKH IROORZLQJ EHIRUH ?EH�
JLQ^GRFXPHQW`�
?ORQJLQGHQWDWLRQ �SW
7KH DPRXQW RI VSDFH WR WKH OHIW FDQ EH DGMXVWHG E\ LQFUHDVLQJ WKH �SW�

����� (QYHORSHV
������� 8VLQJ WKH HQYODE SDFNDJH
7KH HQYODE SDFNDJH SURYLGHV FXVWRPL]DWLRQ WR WKH ?PDNHODEHOV FRPPDQG� DOORZLQJ WKH
XVHU WR SULQW RQ DQ\ RI DQ DVVRUWPHQW RI ODEHOV RU HQYHORSH VL]HV� )RU H[DPSOH� EHJLQQLQJ
\RXU /D7H; OHࢺ WKH IROORZLQJ ZD\ SURGXFHV D GRFXPHQW ZKLFK LQFOXGHV WKH OHWWHU DQG D
EXVLQHVV�VL]H ����� HQYHORSH RQ WKH IROORZLQJ SDJH�
?GRFXPHQWFODVV^OHWWHU`
?XVHSDFNDJH>EXVLQHVVHQYHORSH@^HQYODE`
?PDNHODEHOV

���



(QYHORSHV

5HIHU WR WKH HQYODE XVHU JXLGH� IRU PRUH LQIRUPDWLRQ DERXW WKLV FDSDEOH SDFNDJH� 1RWH
WKDW WKH HQYODE SDFNDJH KDV LVVXHV GLVSOD\LQJ FKDUDFWHUV RXWVLGH WKH EDVH $6&,, FKDUDFWHU
VHW� VHH WKLV EXJ UHSRUW� IRU PRUH LQIRUPDWLRQ�

������� 8VLQJ WKH JHRPHWU\ SDFNDJH
+HUH LV D UHODWLYHO\ VLPSOH HQYHORSH ZKLFK XVHV WKH JHRPHWU\ SDFNDJH ZKLFK LV XVHG
EHFDXVH LW YDVWO\ VLPSOLࢺHV WKH WDVN RI UHDUUDQJLQJ WKLQJV RQ WKH SDJH �DQG WKH SDJH
LWVHOI��
� HQYHORSH�WH[
?GRFXPHQWFODVV^OHWWHU`
?XVHSDFNDJH>
OHIW �LQ�WRS ����LQ�SDSHUVL]H ^�����LQ����LQ`�ODQGVFDSH�WZRVLGH IDOVH@^JHRPHWU\`
?VHWOHQJWK?SDUVNLS^�SW`
?SDJHVW\OH^HPSW\`

?EHJLQ^GRFXPHQW`

)520�1$0(

)520�675((7 $''5(66

)520�&,7<� 67$7(� ? =,3

?YVSDFH^���LQ`?ODUJH
?VHWOHQJWK?SDULQGHQW^���LQ`

72�1$0(

72�675((7 $''5(66

72�&,7<� 67$7(� ? =,3

?HQG^GRFXPHQW`

)LJXUH ��� $
VDPSOH HQYHORSH WR EH
SULQWHG LQ ODQGVFDSH
PRGH�

������� 3ULQWLQJ
7KH DERYH ZLOO FHUWDLQO\ WDNH FDUH RI WKH VSDFLQJ EXW WKH DFWXDO SULQWLQJ LV EHWZHHQ
\RX DQG \RXU SULQWHU� 2QH XVHU UHSRUWV WKDW SULQWLQJ HQYHORSHV FUHDWHG ZLWK HQYODE
LV UHODWLYHO\ SDLQOHVV� ,I \RX XVH WKH JHRPHWU\ SDFNDJH� \RX PD\ QGࢺ WKH IROORZLQJ
FRPPDQGV XVHIXO IRU SULQWLQJ WKH HQYHORSH�

� KWWS���PLUURUV�FWDQ�RUJ�PDFURV�ODWH[�FRQWULE�HQYODE�HOJXLGH�SGI
� KWWS���EXJV�GHELDQ�RUJ�FJL�ELQ�EXJUHSRUW�FJL"EXJ ������

���

http://mirrors.ctan.org/macros/latex/contrib/envlab/elguide.pdf
http://bugs.debian.org/cgi-bin/bugreport.cgi?bug=547978


/HWWHUV

� SGIODWH[ HQYHORSH�WH[
� SGI�SV HQYHORSH�SGI
� OSU �R ODQGVFDSH HQYHORSH�SV

$OWHUQDWLYHO\� \RX FDQ XVH WKH ODWH[ GYL RXWSXW GULYHU�
,Q WKH UVWࢺ OLQH� GYLSV FRPPDQG FRQYHUWV WKH �GYL OHࢺ SURGXFHG E\ ODWH[ LQWR D �SV
�3RVW6FULSW� �OHࢺ ,Q WKH VHFRQG OLQH� WKH 3RVW6FULSW OHࢺ LV VHQW WR WKH SULQWHU�

� ODWH[ HQYHORSH�WH[ 		 GYLSV �W XQNQRZQ �7 ���LQ������LQ HQYHORSH�GYL
� OSU �R ODQGVFDSH HQYHORSH�SV

,W LV UHSRUWHG WKDW SGIODWH[ FUHDWHV WKH ULJKW SDJH VL]H EXW QRW GYLSV GHVSLWH ZKDW LW
VD\V LQ WKH JHRPHWU\ PDQXDO� ,W ZLOO QHYHU ZRUN WKRXJK XQOHVV \RXU SULQWHU VHWWLQJV DUH
DGMXVWHG WR WKH FRUUHFW SDJH VW\OH� 7KHVH VHWWLQJV GHSHQG RQ WKH SULQWHU OWHUࢺ \RX DUH
XVLQJ DQG LQ &836 PLJKW EH DYDLODEOH RQ WKH OSU FRPPDQG OLQH�

����� :LQGRZHG HQYHORSHV
$Q DOWHUQDWLYH WR VHSDUDWHO\ SULQWLQJ DGGUHVVHV RQ HQYHORSHV LV WR XVH WKH OHWWHU FODVV IURP
WKH .20$ SDFNDJH� ,W VXSSRUWV DGGLWLRQDO IHDWXUHV OLNH IROGLQJ PDUNV DQG WKH FRUUHFW
DGGUHVV SODFHPHQW IRU ZLQGRZHG HQYHORSHV� 8VLQJ WKH VFUOWWU� GRFXPHQW FODVV IURP WKH
.20$ SDFNDJH WKH H[DPSOH OHWWHU FRGH LV�
� NRPDBHQY�WH[
?GRFXPHQWFODVV>D�SDSHU@^VFUOWWU�`
?XVHSDFNDJH^OPRGHUQ`
?XVHSDFNDJH>XWI�@^LQSXWHQF`
?XVHSDFNDJH>7�@^IRQWHQF`
?XVHSDFNDJH>HQJOLVK@^EDEHO`
?XVHSDFNDJH^XUO`

?VHWNRPDYDU^IURPQDPH`^-RH %ORJJV`
?VHWNRPDYDU^IURPDGGUHVV`^�� %ULGJH 6WUHHW ?? 6PDOOYLOOH ?? 'XQZLFK '8� �:(`
?VHWNRPDYDU^IURPSKRQH`^���� �����`

?EHJLQ^GRFXPHQW`

?EHJLQ^OHWWHU`^'LUHFWRU ?? 'RH ?	 &R ?? �� $QWKRQ\ 5RDG
?? 1HZSRUW ?? ,SVZLFK ,3� �57`

?.20$RSWLRQV^IURPSKRQH WUXH�IURPID[ IDOVH`
?VHWNRPDYDU^VXEMHFW`^:LNLSHGLD`
?VHWNRPDYDU^FXVWRPHU`^����`
?RSHQLQJ^'HDU 6LU RU 0DGDP�`

, DP ZULWLQJ WR \RX RQ EHKDOI RI WKH :LNLSHGLD SURMHFW
�?XUO^KWWS���ZZZ�ZLNLSHGLD�RUJ�`�� DQ HQGHDYRXU WR EXLOG D
IXOO\�IOHGJHG PXOWLOLQJXDO HQF\FORSDHGLD LQ DQ HQWLUHO\ RSHQ
PDQQHU� WR DVN IRU SHUPLVVLRQ WR XVH \RXU FRS\ULJKWHG PDWHULDO�

?OGRWV

7KDW VDLG� DOORZ PH WR UHLWHUDWH WKDW \RXU PDWHULDO ZLOO EH XVHG
WR WKH QREOH HQG RI SURYLGLQJ D IUHH FROOHFWLRQ RI NQRZOHGJH IRU
HYHU\RQH� QDWXUDOO\ HQRXJK� RQO\ LI \RX DJUHH� ,I WKDW LV WKH
FDVH� FRXOG \RX NLQGO\ ILOO LQ WKH DWWDFKHG IRUP DQG SRVW LW EDFN
WR PH" :H VKDOO JUHDWO\ DSSUHFLDWH LW�

���



5HIHUHQFH� OHWWHU�FOV FRPPDQGV

7KDQN \RX IRU \RXU WLPH DQG FRQVLGHUDWLRQ�

, ORRN IRUZDUG WR \RXU UHSO\�

?FORVLQJ^<RXUV )DLWKIXOO\�`
?SV^3�6� <RX FDQ ILQG WKH IXOO WH[W RI *)'/ OLFHQVH DW
?XUO^KWWS���ZZZ�JQX�RUJ�FRS\OHIW�IGO�KWPO`�`
?HQFO^&RS\ULJKW SHUPLVVLRQ IRUP`

?HQG^OHWWHU`

?HQG^GRFXPHQW`
7KH RXWSXW LV JHQHUDWHG YLD

� SGIODWH[ NRPDBHQY

)LJXUH ��� $ VDPSOH OHWWHU
ZLWK IROGLQJ PDUNV UHDG\ IRU
VWDQGDUGL]HG ZLQGRZHG HQYHORSHV�

)ROGLQJ WKH SULQW RI WKH UHVXOWLQJ OHࢺ NRPDBHQY�SGI DFFRUGLQJ WKH IROGLQJ PDUNV LW FDQ
EH SODFHG LQWR VWDQGDUGL]HG ZLQGRZHG HQYHORSHV ',1 &���� '/� &�� &� RU &��
,Q DGGLWLRQ WR WKH GHIDXOW� WKH .20$�SDFNDJH LQFOXGHV SUHGHࢺQHG IRUPDW GHࢺQLWLRQV IRU
GLࢹHUHQW VWDQGDUGL]HG 6ZLVV DQG -DSDQHVH OHWWHU IRUPDWV�

����� 5HIHUHQFH� OHWWHU�FOV FRPPDQGV

FRPPDQG GHVFULSWLRQ
?QDPH^`
?VLJQDWXUH^`
?DGGUHVV^`
?ORFDWLRQ^`

���



/HWWHUV

FRPPDQG GHVFULSWLRQ
?WHOHSKRQH^`
?PDNHODEHOV
?VWRSEUHDNV
?VWDUWEUHDNV
?RSHQLQJ^`
?FORVLQJ^`
?FF^` 6WDUW D SDUER[ LQWURGXFHG ZLWK ?FFQDPH�
?HQFO^` 6WDUW D SDUER[ LQWURGXFHG ZLWK ?HQFOQDPH�
?SV %HJLQV D QHZ SDUDJUDSK� QRUPDOO\ DW WKH FORVH RI WKH OHWWHU
?VWRSOHWWHU �HPSW\�
?UHWXUQDGGUHVV �HPSW\�
?VWDUWODEHOV
?PODEHO^`^`
?GHVFULSWLRQOD�
EHO^`
?FFQDPH ْFFْ
?HQFOQDPH ْHQFOْ
?SDJHQDPH ْ3DJHْ
?KHDGWRQDPH ْ7Rْ
?GDWH^` $OWHU WKH GDWH� 6HH GDWHWLPH SDFNDJH IRU DOWHUQDWLYH IRUPDW�

WLQJV�
?WRGD\ /RQJ IRUP GDWH

HQYLURQPHQW 'HVFULSWLRQ
OHWWHU^` 6HH PDLQ DUWLFOH
GHVFULSWLRQ
YHUVH
TXRWDWLRQ
TXRWH

����� 6RXUFHV
ٗ .20$�6FULSW � 7KH *XLGH�
SO�/D7H;�3LVDQLH OLVWµZ� IU�/D7H;�/HWWUH�

� KWWS���PLUURUV�FWDQ�RUJ�PDFURV�ODWH[�FRQWULE�NRPD�VFULSW�GRF�VFUJXLHQ�SGI
� KWWS���SO�ZLNLERRNV�RUJ�ZLNL�/D7H;��)3LVDQLH���OLVW�&��%�Z
� KWWS���IU�ZLNLERRNV�RUJ�ZLNL�/D7H;��)/HWWUH

���

http://mirrors.ctan.org/macros/latex/contrib/koma-script/doc/scrguien.pdf
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��� 3UHVHQWDWLRQV
/D7H; FDQ EH XVHG IRU FUHDWLQJ SUHVHQWDWLRQV� 7KHUH DUH VHYHUDO SDFNDJHV IRU WKH WDVN�
LQFOXGLQJ WKH EHDPHU SDFNDJH�

����� 7KH %HDPHU SDFNDJH
7KH EHDPHU SDFNDJH LV SURYLGHG ZLWK PRVW /D7H; GLVWULEXWLRQV� EXW LV DOVR DYDLODEOH IURP
&7$1�� ,I \RX XVH 0LN7H;� DOO \RX KDYH WR GR LV WR LQFOXGH WKH EHDPHU SDFNDJH DQG OHW
/D7H; GRZQORDG DOO ZDQWHG SDFNDJHV DXWRPDWLFDOO\� 7KH GRFXPHQWDWLRQ� H[SODLQV WKH
IHDWXUHV LQ JUHDW GHWDLO� <RX FDQ DOVR KDYH D ORRN DW WKH 3UDF7H[ DUWLFOH %HDPHU E\
H[DPSOH ��
7KH EHDPHU SDFNDJH DOVR ORDGV PDQ\ XVHIXO SDFNDJHV LQFOXGLQJ K\SHUUHI �

������� ,QWURGXFWRU\ H[DPSOH
7KH EHDPHU SDFNDJH LV ORDGHG E\ FDOOLQJ WKH EHDPHU FODVV�
?GRFXPHQWFODVV^EHDPHU`
7KH XVXDO KHDGHU LQIRUPDWLRQ PD\ WKHQ EH VSHFLࢺHG� 1RWH WKDW LI \RX DUH FRPSLOLQJ ZLWK
;H7H; WKHQ \RX VKRXOG XVH
?GRFXPHQWFODVV>[HWH[�PDWKVHULI�VHULI@^EHDPHU`
,QVLGH WKH GRFXPHQW HQYLURQPHQW� PXOWLSOH IUDPH HQYLURQPHQWV VSHFLI\ WKH FRQWHQW WR EH
SXW RQ HDFK VOLGH� 7KH IUDPHWLWOH FRPPDQG VSHFLࢺHV WKH WLWOH IRU HDFK VOLGH �VHH LPDJH��
?EHJLQ^GRFXPHQW`

?EHJLQ^IUDPH`
?IUDPHWLWOH^7KLV LV WKH ILUVW VOLGH`
�&RQWHQW JRHV KHUH

?HQG^IUDPH`
?EHJLQ^IUDPH`

?IUDPHWLWOH^7KLV LV WKH VHFRQG VOLGH`
?IUDPHVXEWLWOH^$ ELW PRUH LQIRUPDWLRQ DERXW WKLV`
�0RUH FRQWHQW JRHV KHUH

?HQG^IUDPH`
� HWF
?HQG^GRFXPHQW`

� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�EHDPHU�
� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�EHDPHU�GRF�EHDPHUXVHUJXLGH�SGI
� $QGUHZ 0HUW] DQG :LOOLDP 6ORXJK %HDPHU E\ ([DPSOH

���

http://www.ctan.org/tex-archive/macros/latex/contrib/beamer/
http://www.ctan.org/tex-archive/macros/latex/contrib/beamer/doc/beameruserguide.pdf


3UHVHQWDWLRQV

)LJXUH ���

7KH XVXDO HQYLURQPHQWV �LWHPL]H � HQXPHUDWH � HTXDWLRQ � HWF�� PD\ EH XVHG�
,QVLGH IUDPHV� \RX FDQ XVH HQYLURQPHQWV OLNH EORFN � WKHRUHP � SURRI � ��� $OVR� ?PDNHWL�
WOH LV SRVVLEOH WR FUHDWH WKH IURQWSDJH� LI WLWOH DQG DXWKRU DUH VHW�
7ULFN� ,QVWHDG RI XVLQJ
?EHJLQ^IUDPH`���?HQG^IUDPH`
� \RX FDQ DOVR XVH
?IUDPH^���`
�
)RU WKH DFWXDO WDON� LI \RX FDQ FRPSLOH LW ZLWK SGIODWH[ WKHQ \RX FRXOG XVH D SGI UHDGHU
ZLWK D IXOOVFUHHQ PRGH� VXFK DV 2NXODU�� (YLQFH� RU $GREH 5HDGHU� ,I \RX ZDQW WR
QDYLJDWH LQ \RXU SUHVHQWDWLRQ� \RX FDQ XVH WKH DOPRVW LQYLVLEOH OLQNV LQ WKH ERWWRP ULJKW
FRUQHU ZLWKRXW OHDYLQJ WKH IXOOVFUHHQ PRGH�

������� 'RFXPHQW 6WUXFWXUH
7LWOH SDJH DQG LQIRUPDWLRQ
<RX JLYH LQIRUPDWLRQ DERXW DXWKRUV� WLWOHV DQG GDWHV LQ WKH SUHDPEOH�

� KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�2NXODU
� KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�(YLQFH

���

https://en.wikipedia.org/wiki/Okular
https://en.wikipedia.org/wiki/Evince


7KH %HDPHU SDFNDJH

?WLWOH>&ULVLV@ � �RSWLRQDO� RQO\ IRU ORQJ WLWOHV�
^7KH (FRQRPLFV RI )LQDQFLDO &ULVLV`
?VXEWLWOH^(YLGHQFH IURP ,QGLD`
?DXWKRU>$XWKRU� $QGHUV@ � �RSWLRQDO� IRU PXOWLSOH DXWKRUV�
^)�a$XWKRU?LQVW^�` ?DQG 6�a$QGHUV?LQVW^�``
?LQVWLWXWH>8QLYHUVLWLHV +HUH DQG 7KHUH@ � �RSWLRQDO�
^

?LQVW^�`�
,QVWLWXWH RI &RPSXWHU 6FLHQFH??
8QLYHUVLW\ +HUH
?DQG
?LQVW^�`�
,QVWLWXWH RI 7KHRUHWLFDO 3KLORVRSK\??
8QLYHUVLW\ 7KHUH

`
?GDWH>.37 ����@ � �RSWLRQDO�
^&RQIHUHQFH RQ 3UHVHQWDWLRQ 7HFKQLTXHV� ����`
?VXEMHFW^&RPSXWHU 6FLHQFH`
,Q WKH GRFXPHQW� \RX DGG WKH WLWOH SDJH �
?IUDPH^?WLWOHSDJH`

7DEOH RI &RQWHQWV
7KH WDEOH RI FRQWHQWV� ZLWK WKH FXUUHQW VHFWLRQ KLJKOLJKWHG� LV GLVSOD\HG E\�
?EHJLQ^IUDPH`
?IUDPHWLWOH^7DEOH RI &RQWHQWV`
?WDEOHRIFRQWHQWV>FXUUHQWVHFWLRQ@
?HQG^IUDPH`
7KLV FDQ EH GRQH DXWRPDWLFDOO\ DW WKH EHJLQQLQJ RI HDFK VHFWLRQ XVLQJ WKH IROORZLQJ FRGH
LQ WKH SUHDPEOH�
?$W%HJLQ6HFWLRQ>@
^

?EHJLQ^IUDPH`
?IUDPHWLWOH^7DEOH RI &RQWHQWV`
?WDEOHRIFRQWHQWV>FXUUHQWVHFWLRQ@

?HQG^IUDPH`
`
2U IRU VXEVHFWLRQV�
?$W%HJLQ6XEVHFWLRQ>@
^

?EHJLQ^IUDPH`
?IUDPHWLWOH^7DEOH RI &RQWHQWV`
?WDEOHRIFRQWHQWV>FXUUHQWVHFWLRQ�FXUUHQWVXEVHFWLRQ@

?HQG^IUDPH`
`

5HIHUHQFHV �%HDPHU�
%HDPHU GRHV QRW RࢼFLDOO\ VXSSRUW %LE7H;� ,QVWHDG ELEOLRJUDSK\ LWHPV ZLOO QHHG WR EH
SDUWO\ VHW ْE\ KDQGْ �VHH EHDPHUXVHUJXLGH�SGI ������� 7KH IROORZLQJ H[DPSOH VKRZV D
UHIHUHQFHV VOLGH FRQWDLQLQJ WZR HQWULHV�
?EHJLQ^IUDPH`>DOORZIUDPHEUHDNV@

?IUDPHWLWOH�SUHVHQWDWLRQ!^)XUWKHU 5HDGLQJ`
?EHJLQ^WKHELEOLRJUDSK\`^��`

� KWWS���ZZZ�WH[�DF�XN�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�EHDPHU�GRF�EHDPHUXVHUJXLGH�SGI

���

http://www.tex.ac.uk/tex-archive/macros/latex/contrib/beamer/doc/beameruserguide.pdf


3UHVHQWDWLRQV

?EHDPHUWHPSODWHERRNELELWHPV
?ELELWHP^$XWRU����`
$�a$XWRU�
?QHZEORFN ^?HP ,QWURGXFWLRQ WR *LYLQJ 3UHVHQWDWLRQV`�
?QHZEORFN .OHLQ�9HUODJ� �����

?EHDPHUWHPSODWHDUWLFOHELELWHPV
?ELELWHP^-HPDQG����`
6�a-HPDQG�
?QHZEORFN 2Q WKLV DQG WKDW�
?QHZEORFN ^?HP -RXUQDO RI 7KLV DQG 7KDW`� ������������� �����

?HQG^WKHELEOLRJUDSK\`
?HQG^IUDPH`
$V WKH UHIHUHQFH OLVW JURZV� WKH UHIHUHQFH VOLGH ZLOO GLYLGH LQWR WZR VOLGHV DQG VR RQ�
WKURXJK XVH RI WKH DOORZIUDPHEUHDNV RSWLRQ� ,QGLYLGXDO LWHPV FDQ EH FLWHG DIWHU DGGLQJ
DQ َRSWLRQDOَ ODEHO WR WKH UHOHYDQW ELELWHP VWDQ]D� 7KH FLWDWLRQ FDOO LV VLPSO\
?FLWH
� %HDPHU DOVR VXSSRUWV OLPLWHG FXVWRPL]DWLRQ RI WKH ZD\ UHIHUHQFHV DUH SUHVHQWHG �VHH
WKH PDQXDO�� 7KRVH ZKR ZLVK WR XVH QDWELE�� IRU H[DPSOH� ZLWK %HDPHU PD\ QHHG WR
WURXEOHVKRRW ERWK WKHLU GRFXPHQW VHWXS DQG WKH UHOHYDQW %LE7H; VW\OH �OHࢺ
7KH GLࢹHUHQW W\SHV RI UHIHUHQFHG ZRUN DUH LQGLFDWHG ZLWK D OLWWOH V\PERO �H�J� D ERRN�
DQ DUWLFOH� HWF��� 7KH 6\PERO LV VHW ZLWK WKH FRPPDQGV EHDPHUWHPSODWHERRNELELWHPV
DQG EHDPHUWHPSODWHDUWLFOHELELWHPV � ,W LV DOVR SRVVLEOH WR XVH VHWEHDPHUWHPSODWH
GLUHFWO\� OLNH VR
?EHJLQ^IUDPH`>DOORZIUDPHEUHDNV@

?IUDPHWLWOH�SUHVHQWDWLRQ!^)XUWKHU 5HDGLQJ`
?EHJLQ^WKHELEOLRJUDSK\`^��`
?VHWEHDPHUWHPSODWH^ELEOLRJUDSK\ LWHP`>ERRN@
?ELELWHP^$XWRU����`
$�a$XWRU�
?QHZEORFN ^?HP ,QWURGXFWLRQ WR *LYLQJ 3UHVHQWDWLRQV`�
?QHZEORFN .OHLQ�9HUODJ� �����

?VHWEHDPHUWHPSODWH^ELEOLRJUDSK\ LWHP`>DUWLFOH@
?ELELWHP^-HPDQG����`
6�a-HPDQG�
?QHZEORFN 2Q WKLV DQG WKDW�
?QHZEORFN ^?HP -RXUQDO RI 7KLV DQG 7KDW`� ������������� �����

?HQG^WKHELEOLRJUDSK\`
?HQG^IUDPH`
2WKHU SRVVLEOH W\SHV RI ELEOLRJUDSK\ LWHPV� EHVLGHV ERRN DQG DUWLFOH � LQFOXGH H�J�
RQOLQH � WULDQJOH DQG WH[W � ,W LV DOVR SRVVLEOH WR KDYH XVHU GHࢺQHG ELEOLRJUDSK\ LWHPV
E\ LQFOXGLQJ D JUDSKLF�

������� 6W\OH
7KHPHV
7KH UVWࢺ VROXWLRQ LV WR XVH D EXLOW�LQ WKHPH VXFK DV :DUVDZ� %HUOLQ� HWF� 7KH VHFRQG
VROXWLRQ LV WR VSHFLI\ FRORUV� LQQHU WKHPHV DQG RXWHU WKHPHV�

7KH %XLOW�LQ VROXWLRQ

7R WKH SUHDPEOH \RX FDQ DGG WKH IROORZLQJ OLQH�
?XVHWKHPH^:DUVDZ`

� KWWS���ZZZ�FWDQ�RUJ�SNJ�QDWELE�

���

http://www.ctan.org/pkg/natbib/


7KH %HDPHU SDFNDJH

WR XVH WKH ْ:DUVDZْ WKHPH� %HDPHU KDV VHYHUDO WKHPHV� PDQ\ RI ZKLFK DUH QDPHG DIWHU
FLWLHV �H�J� )UDQNIXUW� 0DGULG� %HUOLQ� HWF���
7KLV 7KHPH 0DWUL[� FRQWDLQV WKH YDULRXV WKHPH DQG FRORU FRPELQDWLRQV LQFOXGHG ZLWK
EHDPHU � )RU PRUH FXVWRPL]LQJ RSWLRQV� KDYH D ORRN WR WKH RࢼFLDO GRFXPHQWDWLRQ LQFOXGHG
LQ \RXU GLVWULEXWLRQ RI EHDPHU � SDUWLFXODUO\ WKH SDUW &KDQJH WKH ZD\ LW ORRNV �
7KH IXOO OLVW RI WKHPHV LV�

� KWWS���ZZZ�KDUWZRUN�RUJ�EHDPHU�WKHPH�PDWUL[�

���

http://www.hartwork.org/beamer-theme-matrix/
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7KH %HDPHU SDFNDJH

&RORU WKHPHV� W\SLFDOO\ ZLWK DQLPDO QDPHV� FDQ EH VSHFLࢺHG ZLWK
?XVHFRORUWKHPH^EHDYHU`
7KH IXOO OLVW RI FRORU WKHPHV LV�

ٗ GHIDXOW
ٗ DOEDWURVV
ٗ EHDYHU
ٗ EHHWOH
ٗ FUDQH

ٗ GROSKLQ
ٗ GRYH
ٗ \ࢻ
ٗ OLO\
ٗ RUFKLG

ٗ URVH
ٗ VHDJXOO
ٗ VHDKRUVH
ٗ ZKDOH
ٗ ZROYHULQH

7KH GR LW \RXUVHOI VROXWLRQ

)LUVW \RX FDQ VSHFLI\ WKH RXWHUWKHPH � 7KH RXWHUWKHPH GHࢺQHV WKH KHDG DQG WKH IRRWOLQH
RI HDFK VOLGH�
?XVHRXWHUWKHPH^LQIROLQHV`
+HUH LV D OLVW RI DOO DYDLODEOH RXWHU WKHPHV�
ٗ LQIROLQHV
ٗ PLQLIUDPHV
ٗ VKDGRZ
ٗ VLGHEDU
ٗ VPRRWKEDUV
ٗ VPRRWKWUHH
ٗ VSOLW
ٗ WUHH
7KHQ \RX FDQ DGG WKH LQQHUWKHPH�
?XVHLQQHUWKHPH^UHFWDQJOHV`
+HUH LV D OLVW RI DOO DYDLODEOH LQQHU WKHPHV�
ٗ UHFWDQJOHV
ٗ FLUFOHV
ٗ LQPDUJLQ
ٗ URXQGHG
<RX FDQ GHࢺQH WKH FRORU RI HYHU\ HOHPHQW�
?VHWEHDPHUFRORU^DOHUWHG WH[W`^IJ RUDQJH`
?VHWEHDPHUFRORU^EDFNJURXQG FDQYDV`^EJ ZKLWH`
?VHWEHDPHUFRORU^EORFN ERG\ DOHUWHG`^EJ QRUPDO WH[W�EJ����EODFN`
?VHWEHDPHUFRORU^EORFN ERG\`^EJ QRUPDO WH[W�EJ����EODFN`
?VHWEHDPHUFRORU^EORFN ERG\ H[DPSOH`^EJ QRUPDO WH[W�EJ����EODFN`
?VHWEHDPHUFRORU^EORFN WLWOH DOHUWHG`^XVH ^QRUPDO WH[W�DOHUWHG WH[W`�IJ DOHUWHG
WH[W�IJ����QRUPDO WH[W�IJ�EJ QRUPDO WH[W�EJ����EODFN`
?VHWEHDPHUFRORU^EORFN WLWOH`^EJ EOXH`
?VHWEHDPHUFRORU^EORFN WLWOH H[DPSOH`^XVH ^QRUPDO WH[W�H[DPSOH WH[W`�IJ H[DPSOH
WH[W�IJ����QRUPDO WH[W�IJ�EJ QRUPDO WH[W�EJ����EODFN`
?VHWEHDPHUFRORU^ILQH VHSDUDWLRQ OLQH`^`
?VHWEHDPHUFRORU^IUDPHWLWOH`^IJ EURZQ`
?VHWEHDPHUFRORU^LWHP SURMHFWHG`^IJ EODFN`
?VHWEHDPHUFRORU^QRUPDO WH[W`^EJ EODFN�IJ \HOORZ`
?VHWEHDPHUFRORU^SDOHWWH VLGHEDU SULPDU\`^XVH QRUPDO WH[W�IJ QRUPDO WH[W�IJ`
?VHWEHDPHUFRORU^SDOHWWH VLGHEDU TXDWHUQDU\`^XVH VWUXFWXUH�IJ VWUXFWXUH�IJ`
?VHWEHDPHUFRORU^SDOHWWH VLGHEDU VHFRQGDU\`^XVH VWUXFWXUH�IJ VWUXFWXUH�IJ`

���



3UHVHQWDWLRQV

?VHWEHDPHUFRORU^SDOHWWH VLGHEDU WHUWLDU\`^XVH QRUPDO WH[W�IJ QRUPDO WH[W�IJ`
?VHWEHDPHUFRORU^VHFWLRQ LQ VLGHEDU`^IJ EURZQ`
?VHWEHDPHUFRORU^VHFWLRQ LQ VLGHEDU VKDGHG`^IJ JUH\`
?VHWEHDPHUFRORU^VHSDUDWLRQ OLQH`^`
?VHWEHDPHUFRORU^VLGHEDU`^EJ UHG`
?VHWEHDPHUFRORU^VLGHEDU`^SDUHQW SDOHWWH SULPDU\`
?VHWEHDPHUFRORU^VWUXFWXUH`^EJ EODFN� IJ JUHHQ`
?VHWEHDPHUFRORU^VXEVHFWLRQ LQ VLGHEDU`^IJ EURZQ`
?VHWEHDPHUFRORU^VXEVHFWLRQ LQ VLGHEDU VKDGHG`^IJ JUH\`
?VHWEHDPHUFRORU^WLWOH`^IJ EURZQ`
?VHWEHDPHUFRORU^WLWOHOLNH`^IJ EURZQ`
&RORUV FDQ EH GHࢺQHG DV XVXDO�
?GHILQHFRORU^FKRFRODWH`^5*%`^��������`
%ORFN VW\OHV FDQ DOVR EH GHࢺQHG�
?VHWEHDPHUWHPSODWH^EORFNV`>URXQGHG@>VKDGRZ WUXH@
?VHWEHDPHUWHPSODWH^EDFNJURXQG FDQYDV`>YHUWLFDO
VKDGLQJ@>ERWWRP ZKLWH�WRS VWUXFWXUH�IJ���@
?VHWEHDPHUWHPSODWH^VLGHEDU FDQYDV OHIW`>KRUL]RQWDO
VKDGLQJ@>OHIW ZKLWH����EODFN�ULJKW EODFN@
<RX FDQ DOVR VXSSUHVV WKH QDYLJDWLRQ EDU�
?EHDPHUWHPSODWHQDYLJDWLRQV\PEROVHPSW\

)RQWV
<RX PD\ DOVR FKDQJH WKH IRQWV IRU SDUWLFXODU HOHPHQWV� ,I \RX ZDQWHG WKH WLWOH RI WKH
SUHVHQWDWLRQ DV UHQGHUHG E\
?IUDPH^?WLWOHSDJH`
WR RFFXU LQ D VHULI IRQW LQVWHDG RI WKH GHIDXOW VDQVHULI� \RX ZRXOG XVH�
?VHWEHDPHUIRQW^WLWOH`^IDPLO\ ?UP`
<RX FRXOG WDNH WKLV D VWHS IXUWKHU LI \RX DUH XVLQJ 2SHQ7\SH IRQWV ZLWK ;H�/D�7H; DQG
VSHFLI\ D VHULI IRQW ZLWK LQFUHDVHG VL]H DQG ROGVW\OH SURSRUWLRQDO DOWHUQDWH QXPEHU JO\SKV�
?VHWEHDPHUIRQW^WLWOH`^IDPLO\ ?UP?DGGIRQWIHDWXUHV^6FDOH ����� 1XPEHUV ^/LQLQJ�
3URSRUWLRQDO```

0DWK )RQWV
7KH GHIDXOW VHWWLQJV IRU EHDPHU XVH D GLࢹHUHQW VHW RI PDWK IRQWV WKDQ RQH ZRXOG H[SHFW
IURP FUHDWLQJ D VLPSOH PDWK DUWLFOH� 2QH TXLFN ]ࢺ IRU WKLV LV WR XVH DW WKH EHJLQQLQJ RI
WKH OHࢺ WKH RSWLRQ PDWKVHULI
?GRFXPHQWFODVV>PDWKVHULI@^EHDPHU`
2WKHUV KDYH SURSRVHG WR XVH WKH FRPPDQG
?XVHIRQWWKHPH>RQO\PDWK@^VHULI`
EXW LW LV QRW FOHDU LI WKLV ZRUNV IRU DEVROXWHO\ HYHU\ PDWK FKDUDFWHU�

������� )UDPHV 2SWLRQV
7KH SODLQ RSWLRQ� 6RPHWLPHV \RX QHHG WR LQFOXGH D ODUJH JXUHࢺ RU D ODUJH WDEOH DQG \RX
GRQَW ZDQW WR KDYH WKH ERWWRP DQG WKH WRS Rࢹ WKH VOLGHV� ,Q WKDW FDVH� XVH WKH SODLQ
RSWLRQ�
?IUDPH>SODLQ@^

���



7KH %HDPHU SDFNDJH

� ���
`
,I \RX ZDQW WR LQFOXGH ORWV RI WH[W RQ D VOLGH� XVH WKH VKULQN RSWLRQ�
?IUDPH>VKULQN@^
� ���
`
7KH DOORZIUDPHEUHDNV RSWLRQ ZLOO DXWR�FUHDWH QHZ IUDPHV LI WKHUH LV WRR PXFK FRQWHQW WR
EH GLVSOD\HG RQ RQH�
?IUDPH>DOORZIUDPHEUHDNV@^
� ���
`
%HIRUH XVLQJ DQ\ YHUEDWLP HQYLURQPHQW �OLNH OLVWLQJV �� \RX VKRXOG SDVV WKH RSWLRQ
IUDJLOH WR WKH
IUDPH
HQYLURQPHQW� DV YHUEDWLP HQYLURQPHQWV QHHG WR EH W\SHVHW GLࢹHUHQWO\� 8VXDOO\� WKH IRUP
IUDJLOH VLQJOHVOLGH LV XVDEOH �IRU GHWDLOV VHH WKH PDQXDO�� 1RWH WKDW WKH IUDJLOH
RSWLRQ PD\ QRW EH XVHG ZLWK
?IUDPH
FRPPDQGV VLQFH LW H[SHFWV WR HQFRXQWHU D
?HQG^IUDPH`
� ZKLFK VKRXOG EH DORQH RQ D VLQJOH OLQH�
?EHJLQ^IUDPH`>IUDJLOH@
?IUDPHWLWOH^6RXUFH FRGH`

?EHJLQ^OVWOLVWLQJ`>FDSWLRQ )LUVW & H[DPSOH@
LQW PDLQ��
^

SULQWI��+HOOR :RUOG����
UHWXUQ ��

`
?HQG^OVWOLVWLQJ`
?HQG^IUDPH`

������� +\SHUOLQN QDYLJDWLRQ
,QWHUQDO DQG H[WHUQDO K\SHUOLQNV FDQ EH XVHG LQ EHDPHU WR DVVLVW QDYLJDWLRQ� &OHDQ ORRNLQJ
EXWWRQV FDQ DOVR EH DGGHG�
%\ GHIDXOW WKH EHDPHU FODVV DGGV QDYLJDWLRQ EXWWRQV LQ WKH ERWWRP ULJKW FRUQHU� 7R
UHPRYH WKHP RQH FDQ SODFH
?EHDPHUWHPSODWHQDYLJDWLRQV\PEROVHPSW\
LQ WKH SUHDPEOH�

������� $QLPDWLRQV
7KH IROORZLQJ LV PHUHO\ DQ LQWURGXFWLRQ WR WKH SRVVLELOLWLHV LQ EHDPHU� &KDSWHU � RI WKH
EHDPHU PDQXDO SURYLGHV PXFK PRUH GHWDLO� RQ PDQ\ PRUH IHDWXUHV�
0DNLQJ LWHPV DSSHDU RQ D VOLGH LV SRVVLEOH E\ VLPSO\ XVLQJ WKH
?SDXVH
VWDWHPHQW�
?EHJLQ^IUDPH`
?IUDPHWLWOH^6RPH EDFNJURXQG`

���



3UHVHQWDWLRQV

:H VWDUW RXU GLVFXVVLRQ ZLWK VRPH FRQFHSWV�
?SDXVH
7KH ILUVW FRQFHSW ZH LQWURGXFH RULJLQDWHV ZLWK (UG?+ RV�
?HQG^IUDPH`
7H[W RU JXUHVࢺ DIWHU
?SDXVH
ZLOO GLVSOD\ DIWHU RQH RI WKH IROORZLQJ HYHQWV �ZKLFK PD\ YDU\ EHWZHHQ 3') YLHZHUV��
SUHVVLQJ VSDFH� UHWXUQ RU SDJH GRZQ RQ WKH NH\ERDUG� RU XVLQJ WKH PRXVH WR VFUROO GRZQ
RU FOLFN WKH QH[W VOLGH EXWWRQ� 3DXVH FDQ EH XVHG ZLWKLQ
?LWHPL]H
HWF�

7H[W DQLPDWLRQV
)RU WH[W DQLPDWLRQV� IRU H[DPSOH LQ WKH LWHPL]H HQYLURQPHQW� LW LV SRVVLEOH WR VSHFLI\
DSSHDUDQFH DQG GLVDSSHDUDQFH RI WH[W E\ XVLQJ
�D�E!
ZKHUH D DQG E DUH WKH QXPEHUV RI WKH HYHQWV WKH LWHP LV WR EH GLVSOD\HG IRU �LQFOXVLYH��
)RU H[DPSOH�
?EHJLQ^LWHPL]H`

?LWHP 7KLV RQH LV DOZD\V VKRZQ
?LWHP���! 7KH ILUVW WLPH �L�H� DV VRRQ DV WKH VOLGH ORDGV�
?LWHP���! 7KH VHFRQG WLPH
?LWHP���! $OVR WKH ILUVW WLPH
?RQO\����! ^7KLV RQH LV VKRZQ DW WKH ILUVW WLPH� EXW LW ZLOO KLGH VRRQ �RQ WKH

QH[W HYHQW DIWHU WKH VOLGH ORDGV��`
?HQG^LWHPL]H`
$ VLPSOHU DSSURDFK IRU UHYHDOLQJ RQH LWHP SHU FOLFN LV WR XVH
?EHJLQ^LWHPL]H`>���!@
�
?EHJLQ^IUDPH`

?IUDPHWLWOH^C+LGGHQ KLJKHU�RUGHU FRQFHSWV"
`
?EHJLQ^LWHPL]H`>���!@
?LWHP 7KH WUXWKV RI DULWKPHWLF ZKLFK DUH LQGHSHQGHQW RI 3$ LQ VRPH
VHQVH WKHPVHOYHV C^FRQWDLQ` HVVHQWLDOO\ ^?FRORU^EOXH`^KLGGHQ KLJKHU�RUGHU``�
RU LQILQLWDU\� FRQFHSWV
"""

?LWHP C7UXWKV LQ WKH ODQJXDJH RI DULWKPHWLF ZKLFK ?OGRWV
?LWHP 7KDW VXJJHVWV VWURQJHU YHUVLRQ RI ,VDDFVRQ
V WKHVLV�
?HQG^LWHPL]H`

?HQG^IUDPH`
,Q DOO WKHVH FDVHV� SUHVVLQJ SDJH XS� VFUROOLQJ XS� RU FOLFNLQJ WKH SUHYLRXV VOLGH EXWWRQ LQ
WKH QDYLJDWLRQ EDU ZLOO EDFNWUDFN WKURXJK WKH VHTXHQFH�

������� +DQGRXW PRGH
,Q EHDPHU FODVV� WKH GHIDXOW PRGH LV SUHVHQWDWLRQ ZKLFK PDNHV WKH VOLGHV� +RZHYHU� \RX
FDQ ZRUN LQ D GLࢹHUHQW PRGH WKDW LV FDOOHG KDQGRXW E\ VHWWLQJ WKLV RSWLRQ ZKHQ FDOOLQJ
WKH FODVV�
?GRFXPHQWFODVV>��SW�KDQGRXW@^EHDPHU`
7KLV PRGH LV XVHIXO WR VHH HDFK VOLGH RQO\ RQH WLPH ZLWK DOO LWV VWXࢹ RQ LW� PDNLQJ DQ\
?LWHPL]H>���!@
HQYLURQPHQWV YLVLEOH DOO DW RQFH �IRU LQVWDQFH� SULQWDEOH YHUVLRQ�� 1HYHUWKHOHVV� WKLV PDNHV
DQ LVVXH ZKHQ ZRUNLQJ ZLWK WKH

���



7KH %HDPHU SDFNDJH

RQO\
FRPPDQG� EHFDXVH LWV SXUSRVH LV WR KDYH RQO\ VRPH WH[W RU JXUHVࢺ DW D WLPH DQG QRW DOO
RI WKHP WRJHWKHU�
,I \RX ZDQW WR VROYH WKLV� \RX FDQ DGG D VWDWHPHQW WR VSHFLI\ SUHFLVHO\ WKH EHKDYLRU ZKHQ
GHDOLQJ ZLWK
RQO\
FRPPDQGV LQ KDQGRXW PRGH� 6XSSRVH \RX KDYH D FRGH OLNH WKLV
?RQO\��!^?LQFOXGHJUDSKLFV^SLF��HSV``
?RQO\��!^?LQFOXGHJUDSKLFV^SLF��HSV``
7KHVH SLFWXUHV EHLQJ FRPSOHWHO\ GLࢹHUHQW� \RX ZDQW WKHP ERWK LQ WKH KDQGRXW� EXW WKH\
FDQQRW EH ERWK RQ WKH VDPH VOLGH VLQFH WKH\ DUH ODUJH� 7KH VROXWLRQ LV WR DGG WKH KDQGRXW
VWDWHPHQW WR KDYH WKH IROORZLQJ�
?RQO\��_ KDQGRXW��!^?LQFOXGHJUDSKLFV^SLF��HSV``
?RQO\��_ KDQGRXW��!^?LQFOXGHJUDSKLFV^SLF��HSV``
7KLV ZLOO HQVXUH WKH KDQGRXW ZLOO PDNH D VOLGH IRU HDFK SLFWXUH�
1RZ LPDJLQH \RX VWLOO KDYH \RXU WZR SLFWXUHV ZLWK WKH RQO\ VWDWHPHQWV� EXW WKH VHFRQG RQH
VKRZ WKH UVWࢺ RQH SOXV VRPH RWKHU JUDSKV DQG \RX GRQَW QHHG WKH UVWࢺ RQH WR DSSHDU LQ
WKH KDQGRXW� <RX FDQ WKXV SUHFLVH WKH KDQGRXW PRGH QRW WR LQFOXGH VRPH RQO\ FRPPDQGV
E\�
?RQO\��_ KDQGRXW��!^?LQFOXGHJUDSKLFV^SLF��HSV``
?RQO\��!^?LQFOXGHJUDSKLFV^SLF��HSV``
7KH FRPPDQG FDQ DOVR EH XVHG WR KLGH IUDPHV� H�J�
?EHJLQ^IUDPH`�KDQGRXW��!
RU HYHQ� LI \RX KDYH ZULWWHQ D IUDPH WKDW \RX GRQَW ZDQW DQ\PRUH EXW PD\EH \RX ZLOO
QHHG LW ODWHU� \RX FDQ ZULWH
?EHJLQ^IUDPH`��_ KDQGRXW��!
DQG WKLV ZLOO KLGH \RXU VOLGH LQ ERWK PRGHV� �7KH RUGHU PDWWHUV� 'RQَW SXW KDQG�
RXW��_EHDPHU�� RU LW ZRQَW ZRUN��
$ ODVW ZRUG DERXW WKH KDQGRXW PRGH LV DERXW WKH QRWHV� $FWXDOO\� WKH IXOO V\QWD[ IRU D
IUDPH LV
?EHJLQ^IUDPH`
���
?HQG^IUDPH`
?QRWH^���`
?QRWH^���`
���
DQG \RX FDQ ZULWH \RXU QRWHV DERXW D IUDPH LQ WKH HOGࢺ QRWH �PDQ\ RI WKHP LI QHHGHG��
8VLQJ WKLV� \RX FDQ DGG DQ RSWLRQ WR WKH FODVV FDOOLQJ� HLWKHU
?GRFXPHQWFODVV>��SW�KDQGRXW�QRWHV RQO\@^EHDPHU`
RU
?GRFXPHQWFODVV>��SW�KDQGRXW�QRWHV VKRZ@^EHDPHU`
7KH UVWࢺ RQH LV XVHIXO ZKHQ \RX PDNH D SUHVHQWDWLRQ WR KDYH RQO\ WKH QRWHV \RX QHHG�
ZKLOH WKH VHFRQG RQH FRXOG EH JLYHQ WR WKRVH ZKR KDYH IROORZHG \RXU SUHVHQWDWLRQ RU WKRVH
ZKR PLVVHG LW� IRU WKHP WR KDYH ERWK WKH VOLGHV ZLWK ZKDW \RX VDLG�
1RWH WKDW WKH َKDQGRXWَ RSWLRQ LQ WKH ?GRFXPHQWFODVV OLQH VXSSUHVV DOO WKH DQLPDWLRQV�

���



3UHVHQWDWLRQV

,PSRUWDQW� WKH QRWHV RQO\ PRGH LV OLWHUDOO\ GRLQJ RQO\ WKH QRWHV� 7KLV PHDQV WKHUH
ZLOO EH QR RXWSXW OHࢺ EXW WKH '9,� 7KXV LW UHTXLUHV \RX WR KDYH UXQ WKH FRPSLODWLRQ LQ
DQRWKHU PRGH EHIRUH� ,I \RX XVH VHSDUDWH OHVࢺ IRU D EHWWHU GLVWLQFWLRQ EHWZHHQ WKH PRGHV�
\RX PD\ QHHG WR FRS\ WKH �DX[ OHࢺ IURP WKH KDQGRXW FRPSLODWLRQ ZLWK WKH VOLGHV �Z�R
WKH QRWHV��

������� &ROXPQV DQG %ORFNV
7KHUH DUH WZR KDQG\ HQYLURQPHQWV IRU VWUXFWXULQJ D VOLGH� ْEORFNVْ� ZKLFK GLYLGH WKH VOLGH
�KRUL]RQWDOO\� LQWR KHDGHG VHFWLRQV� DQG ْFROXPQVْ ZKLFK GLYLGHV D VOLGH �YHUWLFDOO\� LQWR
FROXPQV� %ORFNV DQG FROXPQV FDQ EH XVHG LQVLGH HDFK RWKHU�

&ROXPQV
([DPSOH
?EHJLQ^IUDPH`^([DPSOH RI FROXPQV �`

?EHJLQ^FROXPQV`>F@ � WKH �F� RSWLRQ VSHFLILHV FHQWHU YHUWLFDO DOLJQPHQW
?FROXPQ^��?WH[WZLGWK` � FROXPQ GHVLJQDWHG E\ D FRPPDQG
&RQWHQWV RI WKH ILUVW FROXPQ

?FROXPQ^��?WH[WZLGWK`
&RQWHQWV VSOLW ?? LQWR WZR OLQHV

?HQG^FROXPQV`
?HQG^IUDPH`

?EHJLQ^IUDPH`^([DPSOH RI FROXPQV �`
?EHJLQ^FROXPQV`>7@ � FRQWHQWV DUH WRS YHUWLFDOO\ DOLJQHG
?EHJLQ^FROXPQ`>7@^�FP` � HDFK FROXPQ FDQ DOVR EH LWV RZQ HQYLURQPHQW
&RQWHQWV RI ILUVW FROXPQ ?? VSOLW LQWR WZR OLQHV
?HQG^FROXPQ`
?EHJLQ^FROXPQ`>7@^�FP` � DOWHUQDWLYH WRS�DOLJQ WKDW
V EHWWHU IRU JUDSKLFV

?LQFOXGHJUDSKLFV>KHLJKW �FP@^JUDSKLF�SQJ`
?HQG^FROXPQ`
?HQG^FROXPQV`

?HQG^IUDPH`

���



7KH %HDPHU SDFNDJH

)LJXUH ��� ([DPSOH RI FROXPQV LQ %HDPHU

%ORFNV
(QFORVLQJ WH[W LQ WKH EORFN HQYLURQPHQW FUHDWHV D GLVWLQFW� KHDGHG EORFN RI WH[W �D EODQN
KHDGLQJ FDQ EH XVHG�� 7KLV DOORZV WR YLVXDOO\ GLVWLQJXLVK SDUWV RI D VOLGH HDVLO\� 7KHUH
DUH WKUHH EDVLF W\SHV RI EORFN� 7KHLU IRUPDWWLQJ GHSHQGV RQ WKH WKHPH EHLQJ XVHG�
6LPSOH
?EHJLQ^IUDPH`

?EHJLQ^EORFN`^7KLV LV D %ORFN`
7KLV LV LPSRUWDQW LQIRUPDWLRQ

?HQG^EORFN`

?EHJLQ^DOHUWEORFN`^7KLV LV DQ $OHUW EORFN`
7KLV LV DQ LPSRUWDQW DOHUW
?HQG^DOHUWEORFN`

?EHJLQ^H[DPSOHEORFN`^7KLV LV DQ ([DPSOH EORFN`
7KLV LV DQ H[DPSOH
?HQG^H[DPSOHEORFN`

?HQG^IUDPH`

���



3UHVHQWDWLRQV

)LJXUH ��� (MHPSOR GH EORTXHV HQ XQD SUHVHQWDFLµQ FRQ %HDPHU

������� 3') RSWLRQV
<RX FDQ VSHFLI\ WKH GHIDXOW RSWLRQV RI \RXU 3')��

?K\SHUVHWXS^SGIVWDUWYLHZ ^)LW`` � ILWV WKH SUHVHQWDWLRQ WR WKH ZLQGRZ ZKHQ ILUVW
GLVSOD\HG

����� 7KH SRZHUGRW SDFNDJH
7KH SRZHUGRW SDFNDJH LV DQ DOWHUQDWLYH WR EHDPHU� ,W LV DYDLODEOH IURP &7$1��� 7KH
GRFXPHQWDWLRQ�� H[SODLQV WKH IHDWXUHV LQ JUHDW GHWDLO�
7KH SRZHUGRW SDFNDJH LV ORDGHG E\ FDOOLQJ WKH SRZHUGRW FODVV�
?GRFXPHQWFODVV^SRZHUGRW`
7KH XVXDO KHDGHU LQIRUPDWLRQ PD\ WKHQ EH VSHFLࢺHG�
,QVLGH WKH XVXDO GRFXPHQW HQYLURQPHQW� PXOWLSOH VOLGH HQYLURQPHQWV VSHFLI\ WKH FRQWHQW
WR EH SXW RQ HDFK VOLGH�

� 2WKHU SRVVLEOH YDOXHV DUH GHࢺQHG LQ WKH K\SHUUHI PDQXDO ʆ^KWWS���PLUURU�VZLWFK�FK�IWS�PLUURU�WH[�
PDFURV�ODWH[�FRQWULE�K\SHUUHI�GRF�PDQXDO�KWPO�7%/�������`

�� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�SRZHUGRW�
�� KWWS���PLUURUV�FWDQ�RUJ�PDFURV�ODWH[�FRQWULE�SRZHUGRW�GRF�SRZHUGRW�SGI

���

http://mirror.switch.ch/ftp/mirror/tex/macros/latex/contrib/hyperref/doc/manual.html#TBL-7-40-1
http://mirror.switch.ch/ftp/mirror/tex/macros/latex/contrib/hyperref/doc/manual.html#TBL-7-40-1
http://www.ctan.org/tex-archive/macros/latex/contrib/powerdot/
http://mirrors.ctan.org/macros/latex/contrib/powerdot/doc/powerdot.pdf


5HIHUHQFHV

?EHJLQ^GRFXPHQW`
?EHJLQ^VOLGH`^7KLV LV WKH ILUVW VOLGH`

�&RQWHQW JRHV KHUH
?HQG^VOLGH`
?EHJLQ^VOLGH`^7KLV LV WKH VHFRQG VOLGH`

�0RUH FRQWHQW JRHV KHUH
?HQG^VOLGH`

� HWF
?HQG^GRFXPHQW`

����� 5HIHUHQFHV

����� /LQNV
ٗ :LNLSHGLD�%HDPHU �/D7H;���
ٗ %HDPHU XVHU JXLGH�� �SGI� IURP &7$1
ٗ 7KH SRZHUGRW FODVV�� �SGI� IURP &7$1
ٗ $ WXWRULDO IRU FUHDWLQJ SUHVHQWDWLRQV XVLQJ EHDPHU��
IU�/D7H;�)DLUH GHV SU«VHQWDWLRQV��

�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�%HDPHU������/D7H;���
�� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�EHDPHU�GRF�EHDPHUXVHUJXLGH�SGI
�� KWWS���PLUURUV�FWDQ�RUJ�PDFURV�ODWH[�FRQWULE�SRZHUGRW�GRF�SRZHUGRW�SGI
�� KWWS���ZZZ�PDWK�OLQX[�FRP�VSLS�SKS"DUWLFOH��
�� KWWS���IU�ZLNLERRNV�RUJ�ZLNL�/D7H;��))DLUH���GHV���SU�&��$�VHQWDWLRQV

���

http://en.wikipedia.org/wiki/Beamer%20%28LaTeX%29
http://www.ctan.org/tex-archive/macros/latex/contrib/beamer/doc/beameruserguide.pdf
http://mirrors.ctan.org/macros/latex/contrib/powerdot/doc/powerdot.pdf
http://www.math-linux.com/spip.php?article77
http://fr.wikibooks.org/wiki/LaTeX%2FFaire%20des%20pr%C3%A9sentations




��� 7HDFKHUחV &RUQHU

����� ,QWUR
/D7H; KDV VSHFLࢺF IHDWXUHV IRU WHDFKHUV� :H SUHVHQW WKH H[DP FODVV� ZKLFK LV XVHIXO IRU
GHVLJQLQJ H[DPV DQG H[HUFLVHV ZLWK VROXWLRQV� ,QWHUHVWHG SHRSOH FRXOG DOVR KDYH D ORRN DW
WKH SUREVROQ SDFNDJH�� WKH PDWKH[P GRFXPHQW FODVV�� RU WKH H[VKHHWV SDFNDJH��

����� 7KH H[DP FODVV
:H SUHVHQW WKH H[DP FODVV� 7KH H[DP FODVV LV ZHOO VXLWHG WR GHVLJQ H[DPV ZLWK VROXWLRQV�
<RX MXVW KDYH WR VSHFLI\ LQ WKH SUHDPEOH LI \RX ZDQW WKH VROXWLRQV WR EH SULQWHG RU QRW�
<RX FDQ DOVR FRXQW WKH QXPEHU RI SRLQWV�

������� 3UHDPEOH
,Q WKH SUHDPEOH \RX FDQ VSHFLI\ WKH IROORZLQJ OLQHV �
?GRFXPHQWFODVV>D�SDSHU���SW@^H[DP`
?SULQWDQVZHUV � ,I \RX ZDQW WR SULQW DQVZHUV
� ?QRSULQWDQVZHUV � ,I \RX GRQ
W ZDQW WR SULQW DQVZHUV
?DGGSRLQWV � LI \RX ZDQW WR FRXQW WKH SRLQWV
� ?QRDGGSRLQWV � LI \RX GRQ
W ZDQW WR FRXQW WKH SRLQWV
� 6SHFLILHV WKH ZD\ TXHVWLRQ DUH GLVSOD\HG�
?TIRUPDW^?WH[WEI^4XHVWLRQ?WKHTXHVWLRQ`?TXDG�?WKHSRLQWV�?KILOO`
?XVHSDFNDJH^FRORU` � GHILQHV D QHZ FRORU
?GHILQHFRORU^6ROXWLRQ&RORU`^UJE`^���������` � OLJKW EOXH
?VKDGHGVROXWLRQV � GHILQHV WKH VW\OH RI WKH VROXWLRQ HQYLURQPHQW
� ?IUDPHGVROXWLRQV � GHILQHV WKH VW\OH RI WKH VROXWLRQ HQYLURQPHQW
� 'HILQHV WKH WLWOH RI WKH VROXWLRQ HQYLURQPHQW�
?UHQHZFRPPDQG^?VROXWLRQWLWOH`^?QRLQGHQW?WH[WEI^6ROXWLRQ�`?SDU?QRLQGHQW`
<RX FDQ UHSODFH WKH � UVWࢺ OLQHV ZLWK WKH IROORZLQJ �
?GRFXPHQWFODVV>D�SDSHU���SW�DQVZHUV�DGGSRLQWV@^H[DP`

������� 'RFXPHQW
ٗ 7KH H[DP LV LQFOXGHG LQ WKH TXHVWLRQV HQYLURQPHQW�
ٗ 7KH FRPPDQG ?TXHVWLRQ LQWURGXFHV D QHZ TXHVWLRQ�
ٗ 7KH QXPEHU RI SRLQWV LV VSHFLࢺHG LQ VTXDUHG EUDFNHWV�
ٗ 7KH VROXWLRQ LV JLYHQ LQ WKH VROXWLRQ HQYLURQPHQW� ,W DSSHDUV RQO\ LI ?SULQWDQVZHUV
RU DQVZHUV DV DQ RSWLRQ RI WKH ?GRFXPHQWFODVV DUH VSHFLࢺHG LQ WKH SUHDPEOH�

� H[DPGRF ʆ^KWWS���ZZZ�PDWK�PLW�HGX�aSVK�H[DP�H[DPGRF�SGI` 8VLQJ WKH H[DP GRFXPHQW FODVV
� 3UREVROQ ʆ^KWWS���ZZZ�WH[�DF�XN�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�SUREVROQ�SUREVROQ�SGI`

&UHDWLQJ SUREOHP VKHHWV RSWLRQDOO\ ZLWK VROXWLRQV
� PDWKH[P GRFXPHQWDWLRQ ʆ^KWWS���PLUURUV�FWDQ�RUJ�PDFURV�ODWH[�FRQWULE�PDWKH[DP�GRF�

PDWKH[DP�SGI`
� H[VKHHWV GRFXPHQWDWLRQ ʆ^KWWS���PLUURUV�FWDQ�RUJ�PDFURV�ODWH[�FRQWULE�H[VKHHWV�H[VKHHWVB

HQ�SGI` &UHDWH H[HUFLVH VKHHWV DQG H[DPV

���

http://www-math.mit.edu/~psh/exam/examdoc.pdf
http://www.tex.ac.uk/tex-archive/macros/latex/contrib/probsoln/probsoln.pdf
http://mirrors.ctan.org/macros/latex/contrib/mathexam/doc/mathexam.pdf
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7HDFKHUَV &RUQHU

+HUH LV DQ H[DPSOH �
?EHJLQ^TXHVWLRQV` � %HJLQV WKH TXHVWLRQV HQYLURQPHQW
?TXHVWLRQ>�@ :KDW LV WKH VROXWLRQ" � ,QWURGXFHV D QHZ TXHVWLRQ ZKLFK LV ZRUWK �
SRLQWV
?EHJLQ^VROXWLRQ`
+HUH LV WKH VROXWLRQ
?HQG^VROXWLRQ`
?TXHVWLRQ>�@ :KDW LV \RXU RSLQLRQ"
?EHJLQ^VROXWLRQ`
7KLV LV P\ RSLQLRQ
?HQG^VROXWLRQ`
?HQG^TXHVWLRQV`
,W LV DOVR SRVVLEOH WR DGG VWXࢹ RQO\ LI DQVZHUV DUH SULQWHG XVLQJ WKH ?LISULQWDQVZHUV
FRPPDQG�
?LISULQWDQVZHUV
2QO\ LI DQVZHUV DUH SULQWHG
?HOVH
2QO\ LI DQVZHUV DUH QRW SULQWHG
?IL

������� ,QWURGXFWLRQ
7KH PDFUR ?QXPTXHVWLRQV JLYHV WKH WRWDO QXPEHU RI TXHVWLRQV� 7KH PDFUR ?QXP�
SRLQWV JLYHV WKH WRWDO QXPEHU RI SRLQWV�
?EHJLQ^PLQLSDJH`^��?WH[WZLGWK`
7KLV H[DP LQFOXGHV ?QXPTXHVWLRQV? TXHVWLRQV� 7KH WRWDO QXPEHU RI SRLQWV LV
?QXPSRLQWV�
?HQG^PLQLSDJH`
7KH EDFNVODVK DIWHU ?QXPTXHVWLRQ SUHYHQWV WKH PDFUR IURP JREEOLQJ WKH IROORZLQJ
ZKLWHVSDFH DV LW QRUPDOO\ ZRXOG�

����� 5HIHUHQFHV

���



��� &XUULFXOXP 9LWDH
$ FXUULFXOXP YLW¨ RU U«VXP« KDV D XQLYHUVDO UHTXLUHPHQW� LWV IRUPDWWLQJ PXVW EH �DZOHVVࢻ
7KLV LV D JUHDW H[DPSOH RI FDVHV ZKHUH WKH SRZHU RI /D7H; FRPHV WR WKH IURQW� 7KDQNV
WR LWV VWURQJ W\SRJUDSKLFDO VWDQFH� /D7H; LV GHࢺQLWHO\ D GRFXPHQW SURFHVVRU RI FKRLFH WR
ZULWH D &9�
2I FRXUVH \RX FDQ GHVLJQ \RXU RZQ &9 E\ KDQG� 2WKHUZLVH� \RX PD\ ZDQW WR XVH D
GHGLFDWHG FODVV IRU WKDW WDVN� 7KLV ZD\� ZULWLQJ D &9 LQ /D7H; LV DV VLPSOH DV OOLQJࢺ WKH
IRUPV� DQG \RX DUH GRQH� 6HHYHH]H PDNHV � RI WKHP DYDLODEOH �0RGHUQ&9 3ODVPDWL&9
DQG )ULJJHUL&9� IURP D VLPSOH ZHE IRUP� QR FRGLQJ RU HGLWRU UHTXLUHG�
$ IXOO OLVW RI &9 SDFNDJHV LV DYDLODEOH DW &7$1��

����� FXUYH

����� HXURSHFY

?GRFXPHQWFODVV>XWI�� D�SDSHU� ��SW� KHOYHWLFD� QDUURZ� IODJ:%� ERRNWDEV�
WRWSDJHV� HQJOLVK@^HXURSHFY`
?XVHSDFNDJH^JUDSKLF[` � 5HTXLUHG WR GUDZ WKH IODJ
?XVHSDFNDJH>D�SDSHU� OHIW �FP� ULJKW �FP� WRS �FP� ERWWRP �FP@^JHRPHWU\`
?XVHSDFNDJH^EDEHO`

� &RPPDQGV HXURSHFY

?HFY/RJR:LGWK^��PP` � 6L]H ORJR HXURSDVV
�?HFY/HIW&ROXPQ:LGWK^�FP` � 6L]H RI FROXPQ DQG YHUWLFDO OLQH
�GLIIHUHQW IURP VWDQGDUG�
�?HFYIRRWQRWH^IRRWQRWH` � )RRW QRWHV
?HFYQDPH^?WH[WVF^6XUQDPH`� )LUVW 1DPH`

� 3HUVRQDO SLFWXUH

?HFYEHIRUHSLFWXUH^?UDJJHGOHIW`
?HFYSLFWXUH>KHLJKW �LQ@^QDPHILOHBSLF` � )LOH SLFWXUH ZLWKRXW H[WHQVLRQ

?HFYDIWHUSLFWXUH^?HFYVSDFH^����FP` `

� $GGUHVV

?HFYDGGUHVV^$GGUHVV ILUVW OLQH??	 $GGUHVV VHFRQG OLQH??	 &LW\� 6WDWH`

� 7HOHSKRQH

?HFYWHOHSKRQH^��� ��� ��� ����`
�?HFYID[^��� ��������`

?HFYHPDLO^MRKQ#VRPHVHUYHU`

� 2WKHU SHUVRQDO LQIR

� KWWS���ZZZ�FWDQ�RUJ�WRSLF�FY

���

http://www.ctan.org/topic/cv


&XUULFXOXP 9LWDH

?HFYQDWLRQDOLW\^1DWLRQDOLW\`
?HFYGDWHRIELUWK^����������`
?HFYJHQGHU^0DOH`

?EHJLQ^GRFXPHQW`

� %HJLQ HXURSHFY HQYLURQPHQW

?EHJLQ^HXURSHFY`

?HFYSHUVRQDOLQIR � 3ULQW SHUVRQDO LQIR LQ SUHDPEOH

?HFYLWHP^`^` � � IUHH OLQH � ?HFYLWHP^`^` DGGV HOHPHQWV WR D VHFWLRQ
�?HFYVHFWLRQ^` � ?HFYVHFWLRQ^` DGGV VHFWLRQV

?HFYLWHP^?ODUJH?WH[WEI^'HVLUHG HPSOR\PHQW � 2FFXSDWLRQDO ILHOG`
`^?/DUJH?WH[WEI^'UHDP MRE` ` � GHVLUHG MRE

� 6HFWLRQV

� 6FKRRO

?HFYVHFWLRQ^(GXFDWLRQ DQG WUDLQLQJ`

?HFYLWHP^'DWHV`^)URP 6HSWHPEHU ���� WR $XJXVW ����`??
?HFYLWHP^7LWOH RI TXDOLILFDWLRQ DZDUGHG`^1DPH RI WKH??	 GHJUHH`??
?HFYLWHP^3ULQFLSDO VXEMHFWV�RFFXSDWLRQDO VNLOOV FRYHUHG`^/HDUQHG VNLOOV`??
?HFYLWHP^1DPH DQG W\SH RI RUJDQLVDWLRQ SURYLGLQJ HGXFDWLRQ DQG WUDLQLQJ`^0\
8QLYHUVLW\??	
$GGUHVV??	
&LW\??	 1DWLRQ??	
3RVW FRGH??	
7HO� ��� ��� ��� ����� ��`??
?HFYLWHP^/HYHO LQ QDWLRQDO RU LQWHUQDWLRQDO FODVVLILFDWLRQ`^/HYHO RI GHJUHH`??

�?SDJHEUHDN^`

� 6LQJOH FRXUVH

?HFYLWHP^'DWHV`^$XJXVW ����`
?HFYLWHP^7LWOH RI TXDOLILFDWLRQ DZDUGHG`^1DPH RI FHUWLILFDWLRQ`
?HFYLWHP^3ULQFLSDO VXEMHFWV�RFFXSDWLRQDO VNLOOV FRYHUHG`^6NLOOV RI
FHUWLILFDWLRQ`
?HFYLWHP^1DPH DQG W\SH RI RUJDQLVDWLRQ SURYLGLQJ HGXFDWLRQ DQG
WUDLQLQJ`^,QVWLWXWLRQ`??

� /DVW ZRUNLQJ H[SHULHQFH

?HFYVHFWLRQ^:RUN ([SHULHQFH`
?HFYLWHP^'DWHV`^)URP -XQH ���� WR )HEUXDU\ ����`??
?HFYLWHP^2FFXSDWLRQ RU SRVLWLRQ KHOG`^1DPH RI WKH MRE`??
?HFYLWHP^0DLQ DFWLYLWLHV DQG UHVSRQVLELOLWLHV`^$FWLYLWLHV GXULQJ ??	 WKLV MRE`
?HFYLWHP^1DPH DQG DGGUHVV RI HPSOR\HU`^1DPH RI HPSOR\HU??	
(PSOR\HU DGGUHVV??	
6HFRQG OLQH??	 &LW\??	 1DWLRQ??	
7HO� ��� ��� ���� ����`??
?HFYLWHP^7\SH RI EXVLQHVV RU VHFWRU`^%XVLQHVV`??

� 9ROXQWHHU H[SHULHQFHV

?HFYVHFWLRQ^9ROXQWHHU ([SHULHQFH`

?HFYLWHP^'DWHV`^)URP $XJXVW ���� WR SUHVHQW`??
?HFYLWHP^2FFXSDWLRQ RU SRVLWLRQ KHOG`^)LUVW $LGHU`??
?HFYLWHP^0DLQ DFWLYLWLHV DQG UHVSRQVLELOLWLHV`^$FWLYLWLHV`
?HFYLWHP^1DPH DQG DGGUHVV RI HPSOR\HU`^1DPH??	
$GGUHVV??	

���



HXURSHFY

&LW\??	 3RVW FRGH??	
1DWLRQ??	
7HO� ��� ��� ���� ����`??
?HFYLWHP^7\SH RI EXVLQHVV RU VHFWRU`^%XVLQHVV`??

� 3HUVRQDO FRPSHWHQFHV

?HFYVHFWLRQ^3HUVRQDO VNLOOV DQG FRPSHWHQFHV`

� /HQJXDJHV

� 0RWKHUWRQJXH

?HFYPRWKHUWRQJXH>��SW@^,WDOLDQ`?? � ��SW OHDYH D RQH�FKDU OLQH VSDFH
EHIRUH WKH WH[W

� 7DEOH IRU FRPPRQ OHQJXDJH HYDOXDWLRQ

?HFYODQJXDJHKHDGHU^��`
?HFYODQJXDJH^(QJOLVK`^?HFY&2QH`^?HFY&2QH`^?HFY&2QH`^?HFY&2QH`^?HFY&2QH`

� VHFRQG ODQJXDJH DQG OHYHOV
� /DQJXDJH OHYHOV $� � $� � %� � %� � &� � &� IURP EDVLF WR DGYDQFHG�
� LQ WKLV SDFNDJH DUH ?HFY � $� % RU & DQG WKH VXE�OHYHO LQ OHWWHUV �2QH

RU 7ZR�
?HFYODQJXDJH^)UHQFK`^?HFY%7ZR`^?HFY%7ZR`^?HFY%7ZR`^?HFY%7ZR`^?HFY%7ZR` �
WKLUG
?HFYODVWODQJXDJH^5XVVLDQ`^?HFY$2QH`^?HFY$7ZR`^?HFY%2QH`^?HFY&7ZR`^?HFY%7ZR`
� ODVW ODQJXDJH

?HFYODQJXDJHIRRWHU^��`??

� 6RFLDO VNLOOV

?HFYLWHP^6RFLDO VNLOOV DQG FRPSHWHQFHV`^� )LUVW VRFLDO VNLOO�??	 � 6HFRQG VRFLDO
VNLOO`??

� 7HFKQLFDO VNLOOV

?HFYLWHP^7HFKQLFDO VNLOOV DQG FRPSHWHQFHV`^� )LUVW WHFKQLFDO VNLOO�??	 � 6HFRQG
WHFKQLFDO VNLOO`??

� &RPSXWHU VNLOOV

?HFYLWHP^&RPSXWHU VNLOOV DQG FRPSHWHQFHV`^� )LUVW VNLOO�??	 � 6HFRQG`??

� 2WKHU VNLOOV

?HFYLWHP^2WKHU VNLOOV DQG FRPSHWHQFHV`^� )LUVW RWKHUVNLOO`??

� 'ULYLQJ /LFHQFH

?HFYLWHP^'ULYLQJ OLFHQFH�V�`^&DWHJRU\ DQG 7\SH`??

� $QQH[HV

?HFYVHFWLRQ^$QQH[HV`
?HFYLWHP^`^2Q UHTXHVW�`
?HFYLWHP^`^%LUWK FHUWLILFDWH`
?HFYLWHP^`^3DVVSRUW`
?HFYLWHP^`^'ULYLQJ OLFHQFH`
?HFYLWHP^`^&ULPLQDO UHFRUG FHUWLILFDWH`
?HFYLWHP^`^8QLYHUVLW\ VWXG\ SODQ`
?HFYLWHP^`^`

� 'LVFODLPHU

?HFYVHFWLRQ^'LVFODLPHU`
?HFYLWHP^`^7KLV LQIRUPDWLRQV PD\ EH XVHG IRU DOO SXUSRVHV SHUPLWWHG E\ ODZ DQG

���



&XUULFXOXP 9LWDH

XQGHU WKH 'DWD 3URWHFWLRQ $FW �����??	
$XWRUL]]R O
XWLOL]]R GHL GDWL SHUVRQDOL FRQWHQXWL QHO SUHVHQWH FXUULFXOXP DL
VHQVL GHO '�/JV� �������� H V�P�L� �&RGLFH LQ PDWHULD GL SURWH]LRQH GHL GDWL
SHUVRQDOL�`

?HQG^HXURSHFY`
?HQG^GRFXPHQW`

����� PRGHUQFY
)URP &7$1�
0RGHUQFY SUR�YLGHV D GRF�X�PHQW�FODVV IRU W\SH�VHW�WLQJ PRG�HUQ FXU�ULFX�OXPV YL�WDH� ERWK LQ D
FODV�VLF DQG LQ D FD�VXDO VW\OH� ,W LV IDLUO\ FXV�WRPL]�DEOH� DO�ORZ�LQJ \RX WR GH�QH \RXU RZQ
VW\OH E\ FKDQJ�LQJ WKH FRORXUV� WKH IRQWV� HWF�
7KH RࢼFLDO SDFNDJH SURYLGHV VRPH ZHOO FRPPHQWHG WHPSODWHV ZKLFK PD\ EH D JRRG VWDUW�
<RX FDQ QGࢺ WKRVH WHPSODWHV LQ \RXU GLVWULEXWLRQ �LI GRFXPHQWDWLRQ LV LQVWDOOHG DORQJ
SDFNDJHV� RU XOWLPDWHO\ RQ &7$1��
:H ZLOO QRW UHSHDW WKH WHPSODWHV KHUH� VR ZH ZLOO RQO\ SURYLGH D FUDVK FRXUVH� <RX VKRXOG
UHDOO\ KDYH D ORRN DW WKH WHPSODWHV IRU PRUH GHWDLOV�

������� )LUVW GRFXPHQW
0RVW FRPPDQGV DUH VHOI�H[SODQDWRU\�
?GRFXPHQWFODVV>��SW�D�SDSHU�VDQV@^PRGHUQFY`

�� 0RGHUQ&9 WKHPHV
?PRGHUQFYVW\OH^FDVXDO`
?PRGHUQFYFRORU^EOXH`
?UHQHZFRPPDQG^?IDPLO\GHIDXOW`^?VIGHIDXOW`
?QRSDJHQXPEHUV^`

�� &KDUDFWHU HQFRGLQJ
?XVHSDFNDJH>XWI�@^LQSXWHQF`

�� $GMXVW WKH SDJH PDUJLQV
?XVHSDFNDJH>VFDOH ����@^JHRPHWU\`

�� 3HUVRQDO GDWD
?ILUVWQDPH^-RKQ`
?IDPLO\QDPH^'RH`
?WLWOH^5HVXP« WLWOH �RSWLRQDO�`
?DGGUHVV^VWUHHW DQG QXPEHU`^SRVWFRGH FLW\`
?PRELOH^��a�����a���a���`
?SKRQH^��a�����a���a���`
?ID[^��a�����a���a���`
?HPDLO^MRKQ#GRH�RUJ`
?KRPHSDJH^ZZZ�MRKQGRH�FRP`
?H[WUDLQIR^DGGLWLRQDO LQIRUPDWLRQ`
?SKRWR>��SW@>���SW@^SLFWXUH`
?TXRWH^6RPH TXRWH �RSWLRQDO�`

��������������������������������������������������������������������������������
�� &RQWHQW
��������������������������������������������������������������������������������
?EHJLQ^GRFXPHQW`
?PDNHFYWLWOH

� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�PRGHUQFY�H[DPSOHV

���
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PRGHUQFY

?VHFWLRQ^(GXFDWLRQ`
?FYHQWU\^\HDU��\HDU`^'HJUHH`^,QVWLWXWLRQ`^&LW\`^ ?WH[WLW^*UDGH` `^'HVFULSWLRQ`
� DUJXPHQWV � WR � FDQ EH OHIW HPSW\
?FYLWHP^WLWOH`^ ?HPSK^7LWOH` `
?FYLWHPZLWKFRPPHQW^/DQJXDJH �`^6NLOO OHYHO`^&RPPHQW`
?FYGRXEOHLWHP^FDWHJRU\ ;`^;;;� <<<� ===`^FDWHJRU\ <`^;;;� <<<� ===`
?FYOLVWLWHP^,WHP �`
?FYOLVWGRXEOHLWHP^,WHP �`^,WHP �`
�� ���

?ELEOLRJUDSK\^SXEOLFDWLRQV`
?HQG^GRFXPHQW`

������� 7KHPH SUHYLHZV

)LJXUH ��� %DQNLQJ EODFN WKHPH

���



&XUULFXOXP 9LWDH

)LJXUH ��� &ODVVLF JUHHQ WKHPH

����� 0XOWLOLQJXDO VXSSRUW
,W LV HVSHFLDOO\ FRQYHQLHQW IRU U«VXP«V WR KDYH RQO\ RQH GRFXPHQW IRU VHYHUDO RXWSXW
ODQJXDJHV� VLQFH PDQ\ SDUWV DUH VKDUHG DPRQJ YHUVLRQV �SHUVRQDO GDWD� VWUXFWXUH� HWF���
/D7H; ZLWK DSSURSULDWH PDFURV SURYLGH D FRPIRUWDEOH ZD\ WR PDQDJH LW� 6HH ,QWHUQD�
WLRQDOL]DWLRQ��

����� 5HIHUHQFHV

� &KDSWHU �� RQ SDJH ���

���



3DUW 9,,�

&UHDWLQJ *UDSKLFV

���





��� ,QWURGXFLQJ 3URFHGXUDO *UDSKLFV
,Q WKH ,PSRUWLQJ *UDSKLFV� FKDSWHU� \RX OHDUQHG WKDW \RX FDQ LPSRUW RU OLQN JUDSKLFV
LQWR /D7H;� VXFK DV JUDSKLFV WKDW \RX KDYH FUHDWHG LQ DQRWKHU SURJUDP RU REWDLQHG
HOVHZKHUH� ,Q WKLV FKDSWHU� \RX ZLOO OHDUQ KRZ WR FUHDWH RU HPEHG JUDSKLFV GLUHFWO\ LQ
D /D7H; GRFXPHQW� 7KH JUDSKLFV LV PDUNHG XS XVLQJ FRPPDQGV VLPLODU WR WKRVH IRU
W\SHVHWWLQJ EROG WH[W RU FUHDWLQJ PDWKHPDWLFDO IRUPXODV� DV WKH IROORZLQJ H[DPSOH RI
HPEHGGHG JUDSKLFV VKRZV�

?EHJLQ^GLVSOD\PDWK`
?[\PDWUL[^ ?EXOOHW ?DU>U@ ?DU#^�!`>U@ 	 ?EXOOHW `
?HQG^GLVSOD\PDWK`

)LJXUH ���

7KHUH DUH VHYHUDO SDFNDJHV VXSSRUWLQJ WKH FUHDWLRQ RI JUDSKLFV GLUHFWO\ LQ /D7H;� LQFOXG�
LQJ SLFWXUH �� [\�3LF � DQG 3*)�7LN= �� GHVFULEHG LQ WKH IROORZLQJ VHFWLRQV�
&RPSDUHG WR :<6,:,* WRROV OLNH Jࢺ; RU ,QNVFDSH� WKLV DSSURDFK LV PRUH WLPH FRQVXP�
LQJ� EXW OHDGV WR PXFK EHWWHU UHVXOWV� )XUWKHUPRUH� WKH RXSXW LV \DZOHVVOࢻ LQWHJUDWHG WR
\RXU GRFXPHQW �QR FRQWUDVW LQ VL]H QRU IRQWV��
6HH WKH ,PSRUWLQJ *UDSKLFV� IRU PRUH GHWDLOV RQ JUDSKLFV LPSRUWDWLRQ DQG VRPH DWWHPSWV
WR FLUFXPYHQW WR LQWHJUDWLRQ LVVXH�

����� 2YHUYLHZ
7KH SLFWXUH HQYLURQPHQW DOORZV SURJUDPPLQJ SLFWXUHV GLUHFWO\ LQ /D7H;� 2Q WKH RQH
KDQG� WKHUH DUH UDWKHU VHYHUH FRQVWUDLQWV� DV WKH VORSHV RI OLQH VHJPHQWV DV ZHOO DV WKH
UDGLL RI FLUFOHV DUH UHVWULFWHG WR D QDUURZ FKRLFH RI YDOXHV� 2Q WKH RWKHU KDQG� WKH SLFWXUH
HQYLURQPHQW RI /D7H;�H EULQJV ZLWK LW WKH ?TEH]LHU FRPPDQG� ْTْ PHDQLQJ TXDGUDWLF �
0DQ\ IUHTXHQWO\�XVHG FXUYHV VXFK DV FLUFOHV� HOOLSVHV� DQG FDWHQDULHV� FDQ EH VDWLVIDFWRULO\

� &KDSWHU �� RQ SDJH ���
� &KDSWHU �� RQ SDJH ���
� &KDSWHU �� RQ SDJH ���
� &KDSWHU �� RQ SDJH ���
� &KDSWHU �� RQ SDJH ���
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�FDWHQDU\

���
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,QWURGXFLQJ 3URFHGXUDO *UDSKLFV

DSSUR[LPDWHG E\ TXDGUDWLF %«]LHU FXUYHV� DOWKRXJK WKLV PD\ UHTXLUH VRPH PDWKHPDWLFDO
WRLO� ,I D SURJUDPPLQJ ODQJXDJH OLNH -DYD LV XVHG WR JHQHUDWH ?TEH]LHU EORFNV RI /D7H;
LQSXW �OHVࢺ WKH SLFWXUH HQYLURQPHQW EHFRPHV TXLWH SRZHUIXO�
$OWKRXJK SURJUDPPLQJ SLFWXUHV GLUHFWO\ LQ /D7H; LV VHYHUHO\ UHVWULFWHG� DQG RIWHQ UDWKHU
WLUHVRPH� WKHUH DUH VWLOO UHDVRQV IRU GRLQJ VR� 7KH GRFXPHQWV WKXV SURGXFHG DUH ْVPDOOْ
ZLWK UHVSHFW WR E\WHV� DQG WKHUH DUH QR DGGLWLRQDO JUDSKLFV OHVࢺ WR EH GUDJJHG DORQJ�
3DFNDJHV OLNH HSLF � HHSLF RU SVWULFNV HQKDQFH WKH RULJLQDO SLFWXUH HQYLURQPHQW� DQG
JUHDWO\ VWUHQJWKHQ WKH JUDSKLFDO SRZHU RI /D7H;�
:KLOH WKH IRUPHU WZR SDFNDJHV MXVW HQKDQFH WKH SLFWXUH HQYLURQPHQW� WKH SVWULFNV SDFN�
DJH KDV LWV RZQ GUDZLQJ HQYLURQPHQW� SVSLFWXUH � 7KH SRZHU RI SVWULFNV VWHPV IURP
WKH IDFW WKDW WKLV SDFNDJH PDNHV H[WHQVLYH XVH RI 3RVW6FULSW SRVVLELOLWLHV� 8QIRUWXQDWHO\
LW KDV RQH ELJ VKRUWFRPLQJ� LW GRHVQَW ZRUN WRJHWKHU ZLWK SGI/D7H;� DV VXFK� 7R JHQHU�
DWH D 3') GRFXPHQW IURP 7H; VRXUFH� \RX KDYH WR JR IURP 7H; WR '9, WR 3')� ORVLQJ
K\SHUOLQNV� PHWDGDWD� DQG PLFURW\SRJUDSKLF IHDWXUHV RI SGࢻDWH[ LQ WKH SURFHVV�
,Q DGGLWLRQ� QXPHURXV SDFNDJHV KDYH EHHQ ZULWWHQ IRU VSHFLࢺF SXUSRVHV� 2QH RI WKHP
LV ;<�SLF� GHVFULEHG DW WKH HQG RI WKLV FKDSWHU� $ ZLGH YDULHW\ RI WKHVH SDFNDJHV DUH
GHVFULEHG LQ GHWDLO LQ 7KH /D7H; *UDSKLFV &RPSDQLRQ �QRW WR EH FRQIXVHG ZLWK 7KH
/D7H; &RPSDQLRQ ��
3HUKDSV WKH PRVW SRZHUIXO JUDSKLFDO WRRO UHODWHG ZLWK /D7H; LV 0HWD3RVW�� WKH WZLQ
RI 'RQDOG (� .QXWKَV 0(7$)217�� 0HWD3RVW KDV WKH YHU\ SRZHUIXO DQG PDWKHPDWL�
FDOO\ VRSKLVWLFDWHG SURJUDPPLQJ ODQJXDJH RI 0(7$)217� &RQWUDU\ WR 0(7$)217�
ZKLFK JHQHUDWHV ELWPDSV� 0HWD3RVW JHQHUDWHV HQFDSVXODWHG 3RVW6FULSW �OHVࢺ ZKLFK FDQ
EH LPSRUWHG LQ /D7H;� )RU DQ LQWURGXFWLRQ� VHH $ 8VHUӲV 0DQXDO IRU 0HWD3RVW� $ YHU\
WKRURXJK GLVFXVVLRQ RI /D7H; DQG 7(; VWUDWHJLHV IRU JUDSKLFV �DQG IRQWV� FDQ EH IRXQG
LQ 7(; 8QERXQG�
7KH ODVW EXW FHUWDLQO\ QRW OHDVW DUH WKH 3*)�7LN= DQG $V\PSWRWH V\VWHPV� :KLOH WKH
SUHYLRXV V\VWHPV �SLFWXUH � HSLF � SVWULFNV RU PHWDSRVW � IRFXV RQ WKH KRZ WR GUDZ�
7LN= DQG $V\PSWRWH IRFXV PRUH RQ WKH ZKDW WR GUDZ� 2QH FRXOG VD\ WKDW 7LN= DQG
$V\PSWRWH DUH WR GUDZLQJ LQ /D7H; DV /D7H; LV WR GLJLWDO W\SHVHWWLQJ� ,WَV UHFRPPHQGHG
WR XVH RQH RI WKHVH LI \RXU /D7H; GLVWULEXWLRQ LQFOXGHV LW� 7LN= LV D SXUH �/D�7H; V\VWHP�
QRW UHOLDQW RQ H[WHUQDO VRIWZDUH� ZKLOH $V\PSWRWH� LV DQ H[WHUQDO V\VWHP ZKLFK LQWHJUDWHV
VHDPOHVVO\ ZLWK �/D�7H;� ,I XVLQJ $V\PSWRWH� LW LV YHU\ KHOSIXO WR XVH ODWH[PN�� WR PDQDJH
WKH FRPSLODWLRQ VWHSV�
,Q PDQ\ FDVHV� HVSHFLDOO\ IRU PRUH DGYDQFHG GLDJUDPV� LW PD\ EH HDVLHU WR GUDZ WKH JUDSK�
LFV XVLQJ H[WHUQDO YHFWRU JUDSKLFV VRIWZDUH� DQG WKHQ LPSRUW WKH OHࢺ LQWR WKH GRFXPHQW
�VHH ���,PSRUWLQJ *UDSKLFV���� +RZHYHU PRVW VRIWZDUH GRHV QRW VXSSRUW /D7H; IRQWV RU
PDWKHPDWLFDO QRWDWLRQ� ZKLFK FDQ UHVXOW LQ QRW VXLWDEOH DQG LQFRQVLVWHQW JUDSKLFV� 7KHUH
DUH VHYHUDO VROXWLRQV WR WKLV SUREOHP�

� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�0HWD3RVW
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�0(7$)217
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�$V\PSWRWH������YHFWRU���JUDSKLFV���ODQJXDJH���
�� KWWS���ZZZ�FWDQ�RUJ�SNJ�ODWH[PN�
�� &KDSWHU �� RQ SDJH ���
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��� 0HWD3RVW

���





��� 3LFWXUH
7KH SLFWXUH HQYLURQPHQW DOORZV SURJUDPPLQJ SLFWXUHV GLUHFWO\ LQ /D7H;� 2Q WKH RQH
KDQG� WKHUH DUH UDWKHU VHYHUH FRQVWUDLQWV� DV WKH VORSHV RI OLQH VHJPHQWV DV ZHOO DV WKH
UDGLL RI FLUFOHV DUH UHVWULFWHG WR D QDUURZ FKRLFH RI YDOXHV� 2Q WKH RWKHU KDQG� WKH SLFWXUH
HQYLURQPHQW RI /D7H;�H EULQJV ZLWK LW WKH ?TEH]LHU FRPPDQG� ْTْ PHDQLQJ TXDGUDWLF �
0DQ\ IUHTXHQWO\�XVHG FXUYHV VXFK DV FLUFOHV� HOOLSVHV� DQG FDWHQDULHV� FDQ EH VDWLVIDFWRULO\
DSSUR[LPDWHG E\ TXDGUDWLF %«]LHU FXUYHV� DOWKRXJK WKLV PD\ UHTXLUH VRPH PDWKHPDWLFDO
WRLO� ,I D SURJUDPPLQJ ODQJXDJH OLNH -DYD LV XVHG WR JHQHUDWH ?TEH]LHU EORFNV RI /D7H;
LQSXW �OHVࢺ WKH SLFWXUH HQYLURQPHQW EHFRPHV TXLWH SRZHUIXO�
$OWKRXJK SURJUDPPLQJ SLFWXUHV GLUHFWO\ LQ /D7H; LV VHYHUHO\ UHVWULFWHG� DQG RIWHQ UDWKHU
WLUHVRPH� WKHUH DUH VWLOO UHDVRQV IRU GRLQJ VR� 7KH GRFXPHQWV WKXV SURGXFHG DUH ْVPDOOْ
ZLWK UHVSHFW WR E\WHV� DQG WKHUH DUH QR DGGLWLRQDO JUDSKLFV OHVࢺ WR EH GUDJJHG DORQJ�
3DFNDJHV OLNH SLFW�H� HSLF� HHSLF RU SVWULFNV HQKDQFH WKH RULJLQDO SLFWXUH HQYLURQPHQW�
DQG JUHDWO\ VWUHQJWKHQ WKH JUDSKLFDO SRZHU RI /D7H;�

����� %DVLF FRPPDQGV
$ SLFWXUH HQYLURQPHQW LV DYDLODEOH LQ DQ\ /D7H; GLVWULEXWLRQ� ZLWKRXW WKH QHHG RI
ORDGLQJ DQ\ H[WHUQDO SDFNDJH� 7KLV HQYLURQPHQW LV FUHDWHG ZLWK RQH RI WKH WZR FRPPDQGV
?EHJLQ^SLFWXUH`�[� \�
���
?HQG^SLFWXUH`
RU
?EHJLQ^SLFWXUH`�[� \��[�� \��
���
?HQG^SLFWXUH`
7KH UVWࢺ SDLU� (x,y)� DࢹHFWV WKH UHVHUYDWLRQ� ZLWKLQ WKH GRFXPHQW� RI UHFWDQJXODU VSDFH
IRU WKH SLFWXUH�
7KH RSWLRQDO VHFRQG SDLU� (x0,y0)� DVVLJQV DUELWUDU\ FRRUGLQDWHV WR WKH ERWWRP OHIW FRUQHU
RI WKH UHVHUYHG UHFWDQJOH�
7KH QXPEHUV [ � \ � [ �� \ � DUH QXPEHUV �OHQJWKV� LQ WKH XQLWV RI ?XQLWOHQJWK� ZKLFK
FDQ EH UHVHW DQ\ WLPH �EXW QRW ZLWKLQ D SLFWXUH HQYLURQPHQW� ZLWK D FRPPDQG VXFK DV
?VHWOHQJWK^?XQLWOHQJWK`^���FP`
7KH GHIDXOW YDOXH RI ?XQLWOHQJWK LV �SW�
0RVW GUDZLQJ FRPPDQGV KDYH RQH RI WKH WZR IRUPV
?SXW�[� \�^REMHFW`
RU
?PXOWLSXW�[� \��G[� G\�^Q`^REMHFW`
%«]LHU FXUYHV DUH DQ H[FHSWLRQ� 7KH\ DUH GUDZQ ZLWK WKH FRPPDQG

� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�FDWHQDU\

���

http://en.wikipedia.org/wiki/catenary


3LFWXUH

?TEH]LHU�[�� \���[�� \���[�� \��
:LWK WKH SDFNDJH SLFWXUH DEVROXWH GLPHQVLRQ �OLNH ��SW� DQG H[SUHVVLRQ DUH DOORZHG� LQ
DGGLWLRQ WR QXPEHUV UHODWLYH WR ?XQLWOHQJWK�

����� /LQH VHJPHQWV
/LQH VHJPHQWV DUH GUDZQ ZLWK WKH FRPPDQG�
?SXW�[� \�^ ?OLQH�[�� \��^OHQJWK` `
7KH ?OLQH FRPPDQG KDV WZR DUJXPHQWV�
�� D GLUHFWLRQ YHFWRU�
�� D ْOHQJWKْ �VRUW RI� WKLV DUJXPHQW LV WKH YHUWLFDO OHQJWK LQ WKH FDVH RI D YHUWLFDO OLQH
VHJPHQW DQG LQ DOO RWKHU FDVHV WKH KRUL]RQWDO GLVWDQFH RI WKH OLQH� UDWKHU WKDQ WKH
OHQJWK RI WKH VHJPHQW LWVHOI��

7KH FRPSRQHQWV RI WKH GLUHFWLRQ YHFWRU DUH UHVWULFWHG WR WKH LQWHJHUV �ԡ�� ԡ�� ��� � �� � �
DQG WKH\ KDYH WR EH FRSULPH �QR FRPPRQ GLYLVRU H[FHSW ��� 7KH JXUHࢺ EHORZ LOOXVWUDWHV
DOO �� SRVVLEOH VORSH YDOXHV LQ WKH UVWࢺ TXDGUDQW� 7KH OHQJWK LV UHODWLYH WR ?XQLWOHQJWK�

?VHWOHQJWK^?XQLWOHQJWK`^�FP`
?EHJLQ^SLFWXUH`�����
?SXW�����^?OLQH�����^�``
?SXW�����^?OLQH�����^�``
?SXW�����^?OLQH�����^�``
?SXW�����^?OLQH�����^��``
?SXW�����^?OLQH�����^�����``
?SXW�����^?OLQH�����^���``
?SXW�����^?OLQH�����^��``
?SXW�����^?OLQH�����^�����``
?SXW�����^?OLQH�����^�``
?SXW�����^?OLQH�����^�����``
?SXW�����^?OLQH�����^��``
?SXW�����^?OLQH�����^�``
?SXW�����^?OLQH�����^�``
?SXW�����^?OLQH�����^���``
?SXW�����^?OLQH�����^��``
?SXW�����^?OLQH�����^�``
?SXW�����^?OLQH�����^�``
?SXW�����^?OLQH�����^��``
?SXW�����^?OLQH�����^�``
?SXW�����^?OLQH�����^�``
?SXW�����^?OLQH�����^�``
?SXW�����^?OLQH�����^�``
?SXW�����^?OLQH�����^�����``
?SXW�����^?OLQH�����^�``
?SXW�����^?OLQH�����^�``
?HQG^SLFWXUH`

���



$UURZV

)LJXUH ���

����� $UURZV
$UURZV DUH GUDZQ ZLWK WKH FRPPDQG
?SXW�[� \�^?YHFWRU�[�� \��^OHQJWK``
)RU DUURZV� WKH FRPSRQHQWV RI WKH GLUHFWLRQ YHFWRU DUH HYHQ PRUH QDUURZO\ UHVWULFWHG
WKDQ IRU OLQH VHJPHQWV� QDPHO\ WR WKH LQWHJHUV �ԡ�� ԡ�� ��� � �� � �� &RPSRQHQWV DOVR
KDYH WR EH FRSULPH �QR FRPPRQ GLYLVRU H[FHSW ��� 1RWLFH WKH HࢹHFW RI WKH ?WKLFNOLQHV
FRPPDQG RQ WKH WZR DUURZV SRLQWLQJ WR WKH XSSHU OHIW�

���



3LFWXUH

?VHWOHQJWK^?XQLWOHQJWK`^����PP`
?EHJLQ^SLFWXUH`�������
?SXW�������^?YHFWRU�����^��``
?SXW�������^?YHFWRU�����^��``
?SXW�������^?YHFWRU�����^��``
?SXW�������^?YHFWRU�����^��``
?SXW�������^?YHFWRU�����^��``
?WKLFNOLQHV
?SXW�������^?YHFWRU������^��``
?SXW�������^?YHFWRU������^�``
?WKLQOLQHV
?SXW�������^?YHFWRU�������^�``
?SXW�������^?YHFWRU�������^�``
?HQG^SLFWXUH`

)LJXUH ���

����� &LUFOHV
7KH FRPPDQG
?SXW�[� \�^?FLUFOH^GLDPHWHU``
GUDZV D FLUFOH ZLWK FHQWHU �[� \� DQG GLDPHWHU �QRW UDGLXV� VSHFLࢺHG E\ GLDPHWHU � 7KH
SLFWXUH HQYLURQPHQW RQO\ DGPLWV GLDPHWHUV XS WR DSSUR[LPDWHO\ ��PP� DQG HYHQ EHORZ
WKLV OLPLW� QRW DOO GLDPHWHUV DUH SRVVLEOH� 7KH ?FLUFOH FRPPDQG SURGXFHV GLVNV OOHGࢺ�
FLUFOHV�� $V LQ WKH FDVH RI OLQH VHJPHQWV� RQH PD\ KDYH WR UHVRUW WR DGGLWLRQDO SDFNDJHV�
VXFK DV HHSLF� SVWULFNV� RU WLN]�

���



&LUFOHV

?VHWOHQJWK^?XQLWOHQJWK`^�PP`
?EHJLQ^SLFWXUH`���� ���
?SXW�������^?FLUFOH^�``
?SXW�������^?FLUFOH^�``
?SXW�������^?FLUFOH^�``
?SXW�������^?FLUFOH^�``
?SXW�������^?FLUFOH^��``
?SXW�������^?FLUFOH^��``
?SXW�������^?FLUFOH^�``
?SXW�������^?FLUFOH^�``
?SXW�������^?FLUFOH^�``
?SXW�������^?FLUFOH^�``
?SXW�������^?FLUFOH^�``
?SXW�������^?FLUFOH^�``
?SXW�������^?FLUFOH^�``
?SXW�������^?FLUFOH^�``
?SXW�������^?FLUFOH^�``
?SXW�������^?FLUFOH^��``
?SXW�������^?FLUFOH^��``
?SXW�������^?FLUFOH^��``
?SXW�������^?FLUFOH^��``
?SXW�������^?FLUFOH^��``
?SXW�������^?FLUFOH^�``
?SXW�������^?FLUFOH^�``
?SXW�������^?FLUFOH^�``
?SXW�������^?FLUFOH^�``
?SXW�������^?FLUFOH^�``
?HQG^SLFWXUH`

)LJXUH ���

7KHUH LV DQRWKHU SRVVLELOLW\ ZLWKLQ WKH SLFWXUH HQYLURQPHQW� ,I RQH LV QRW DIUDLG RI GRLQJ
WKH QHFHVVDU\ FDOFXODWLRQV �RU OHDYLQJ WKHP WR D SURJUDP�� DUELWUDU\ FLUFOHV DQG HOOLSVHV

���



3LFWXUH

FDQ EH SDWFKHG WRJHWKHU IURP TXDGUDWLF %«]LHU FXUYHV� 6HH *UDSKLFV LQ /D7H;�H IRU
H[DPSOHV DQG -DYD VRXUFH �OHVࢺ

����� 7H[W DQG IRUPXODH
$V WKLV H[DPSOH VKRZV� WH[W DQG IRUPXODH FDQ EH ZULWWHQ LQ WKH HQYLURQPHQW ZLWK WKH
?SXW FRPPDQG LQ WKH XVXDO ZD\�

?VHWOHQJWK^?XQLWOHQJWK`^���FP`
?EHJLQ^SLFWXUH`�����
?WKLFNOLQHV
?SXW�������^?OLQH�����^�``
?SXW�����^?OLQH������^�``
?SXW�����^?OLQH�������^�``
?SXW���������^�$�`
?SXW����������^�%�`
?SXW����������^�&�`
?SXW���������^�D�`
?SXW���������^�E�`
?SXW����������^�F�`
?SXW�������^�) ?VTUW^V�V�D��V�E��V�F�`�`
?SXW���������^�?GLVSOD\VW\OH V� ?IUDF^D�E�F`^�`�`
?HQG^SLFWXUH`

)LJXUH ���

����� ?PXOWLSXW DQG ?OLQHWKLFNQHVV
7KH FRPPDQG

���



2YDOV

?PXOWLSXW�[� \��G[� G\ �^Q`^REMHFW`
KDV � DUJXPHQWV� WKH VWDUWLQJ SRLQW� WKH WUDQVODWLRQ YHFWRU IURP RQH REMHFW WR WKH QH[W�
WKH QXPEHU RI REMHFWV� DQG WKH REMHFW WR EH GUDZQ� 7KH ?OLQHWKLFNQHVV FRPPDQG
DSSOLHV WR KRUL]RQWDO DQG YHUWLFDO OLQH VHJPHQWV� EXW QHLWKHU WR REOLTXH OLQH VHJPHQWV� QRU
WR FLUFOHV� ,W GRHV� KRZHYHU� DSSO\ WR TXDGUDWLF %«]LHU FXUYHV�

?VHWOHQJWK^?XQLWOHQJWK`^�PP`
?EHJLQ^SLFWXUH`�������
?OLQHWKLFNQHVV^�����PP`
?PXOWLSXW����������^��`�
^?OLQH�����^��``
?PXOWLSXW����������^��`�
^?OLQH�����^��``
?OLQHWKLFNQHVV^����PP`
?PXOWLSXW����������^�`�
^?OLQH�����^��``
?PXOWLSXW����������^�`�
^?OLQH�����^��``
?OLQHWKLFNQHVV^���PP`
?PXOWLSXW�����������^�`�
^?OLQH�����^��``
?PXOWLSXW�����������^�`�
^?OLQH�����^��``
?HQG^SLFWXUH`

)LJXUH ���

����� 2YDOV
7KH FRPPDQG

���



3LFWXUH

?SXW�[� \�^?RYDO�Z� K�`
RU
?SXW�[� \�^?RYDO�Z� K�>SRVLWLRQ@`
SURGXFHV DQ RYDO FHQWHUHG DW �[� \� DQG KDYLQJ ZLGWK Z DQG KHLJKW K � 7KH RSWLRQDO
SRVLWLRQ DUJXPHQWV E� W� O� U UHIHU WR ْWRSْ� ْERWWRPْ� ْOHIWْ� ْULJKWْ� DQG FDQ EH FRPELQHG�
DV WKH H[DPSOH LOOXVWUDWHV� /LQH WKLFNQHVV FDQ EH FRQWUROOHG E\ WZR NLQGV RI FRPPDQGV�
?OLQHWKLFNQHVV^

OHQJWK

` RQ WKH RQH KDQG� ?WKLQOLQHV DQG ?WKLFNOLQHV RQ WKH
RWKHU� :KLOH ?OLQHWKLFNQHVV^

OHQJWK

` DSSOLHV RQO\ WR KRUL]RQWDO DQG YHUWLFDO OLQHV
�DQG TXDGUDWLF %«]LHU FXUYHV�� ?WKLQOLQHV DQG ?WKLFNOLQHV DSSO\ WR REOLTXH OLQH VHJ�
PHQWV DV ZHOO DV WR FLUFOHV DQG RYDOV�

?VHWOHQJWK^?XQLWOHQJWK`^����FP`
?EHJLQ^SLFWXUH`�����
?OLQHWKLFNQHVV^�����PP`
?PXOWLSXW����������^�`�
^?OLQH�����^�``
?PXOWLSXW����������^�`�
^?OLQH�����^�``
?WKLFNOLQHV
?SXW�����^?RYDO�������`
?WKLQOLQHV
?SXW�����^?RYDO�������`
?WKLFNOLQHV
?SXW�����^?RYDO�������>WO@`
?SXW�����^?RYDO�������>E@`
?SXW�����^?RYDO�������>U@`
?SXW�������^?RYDO���������`
?HQG^SLFWXUH`

)LJXUH ���

���



0XOWLSOH XVH RI SUHGHࢺQHG SLFWXUH ER[HV

����� 0XOWLSOH XVH RI SUHGHࡃQHG SLFWXUH ER[HV
$ SLFWXUH ER[ FDQ EH GHFODUHG E\ WKH FRPPDQG
?QHZVDYHER[^QDPH`
WKHQ GHQHG E\
?VDYHER[^QDPH`�ZLGWK�KHLJKW�>SRVLWLRQ@^FRQWHQW`
DQG \QDOOࢺ DUELWUDULO\ RIWHQ EH GUDZQ E\
?SXW�[� \�^?XVHER[^QDPH``
7KH RSWLRQDO SRVLWLRQ SDUDPHWHU KDV WKH HࢹHFW RI GHࢺQLQJ WKH ْDQFKRU SRLQWْ RI WKH VDYH�
ER[� ,Q WKH H[DPSOH LW LV VHW WR ْEOْ ZKLFK SXWV WKH DQFKRU SRLQW LQWR WKH ERWWRP OHIW
FRUQHU RI WKH VDYHER[� 7KH RWKHU SRVLWLRQ VSHFLࢺHUV DUH WRS DQG ULJKW�
7KH QDPH DUJXPHQW UHIHUV WR D /D7H; VWRUDJH ELQ DQG WKHUHIRUH LV RI D FRPPDQG QDWXUH
�ZKLFK DFFRXQWV IRU WKH EDFNVODVKHV LQ WKH FXUUHQW H[DPSOH�� %R[HG SLFWXUHV FDQ EH
QHVWHG� ,Q WKLV H[DPSOH� ?IROGHUD LV XVHG ZLWKLQ WKH GHࢺQLWLRQ RI ?IROGHUE� 7KH ?RYDO
FRPPDQG KDG WR EH XVHG DV WKH ?OLQH FRPPDQG GRHV QRW ZRUN LI WKH VHJPHQW OHQJWK LV
OHVV WKDQ DERXW � PP�

?VHWOHQJWK^?XQLWOHQJWK`^���PP`
?EHJLQ^SLFWXUH`���������
?QHZVDYHER[^?IROGHUD`
?VDYHER[^?IROGHUD`

�������>EO@^� GHILQLWLRQ
?PXOWLSXW�����������^�`
^?OLQH�����^��`������!`

?PXOWLSXW�����������^�`
^?OLQH�����^��`������!`

?SXW������^?RYDO�����>WO@`
?SXW������^?OLQH�����^�`������!`
?SXW������^?RYDO�����>WO@`
?SXW������^?OLQH�����^�`������!`
?SXW�������^?RYDO�����>WU@`
?SXW�������^?OLQH�����^��`������!`
?SXW�������^?RYDO�����>WU@`

`

?QHZVDYHER[^?IROGHUE`
?VDYHER[^?IROGHUE`

�������>O@^� GHILQLWLRQ
?SXW������^?OLQH�����^�`������!`
?SXW�����^?XVHER[^?IROGHUD`������!`

`

?SXW�������^?OLQH�����^���``
?SXW��������^?XVHER[^?IROGHUD``
?PXOWLSXW��������������^�`
^?XVHER[^?IROGHUE``
?HQG^SLFWXUH`

���



3LFWXUH

)LJXUH ���

����� 4XDGUDWLF %«]LHU FXUYHV
7KH FRPPDQG
?TEH]LHU�[�� \���[� \��[�� \��
GUDZV D TXDGUDWLF EH]LHU FXUYH ZKHUH P1 = (x1,y1)� P2 = (x2,y2) GHQRWH WKH HQG SRLQWV�
DQG S = (x,y) GHQRWHV WKH LQWHUPHGLDWH FRQWURO SRLQW� 7KH UHVSHFWLYH WDQJHQW VORSHV� m1
DQG m2� FDQ EH REWDLQHG IURP WKH HTXDWLRQV

{
x = m2x2−m1x1−(y2−y1)

m2−m1

y = yi +mi(x−xi); (i = 1,2 JLYHV VDPH VROXWLRQ)
6HH *UDSKLFV LQ /D7H;�H IRU D -DYD SURJUDP ZKLFK JHQHUDWHV WKH QHFHVVDU\ ?TEH]LHU
FRPPDQG OLQH�

���



&DWHQDU\

?VHWOHQJWK^?XQLWOHQJWK`^���FP`
?EHJLQ^SLFWXUH`�����
?OLQHWKLFNQHVV^�����PP`
?PXOWLSXW����������^�`
^?OLQH�����^�``
?PXOWLSXW����������^�`
^?OLQH�����^�``
?WKLFNOLQHV
?SXW���������^?OLQH�����^���``
?SXW�����^?OLQH�����^�``
?TEH]LHU���������������������
?WKLQOLQHV
?SXW�������^?OLQH������^�``
?SXW���������^?OLQH������^���``
?OLQHWKLFNQHVV^�PP`
?TEH]LHU���������������������
?WKLQOLQHV
?TEH]LHU���������������
?TEH]LHU���������������
?TEH]LHU���������������
?TEH]LHU���������������
?HQG^SLFWXUH`

)LJXUH ���

$V WKLV H[DPSOH LOOXVWUDWHV� VSOLWWLQJ XS D FLUFOH LQWR � TXDGUDWLF %«]LHU FXUYHV LV QRW VDW�
LVIDFWRU\� $W OHDVW � DUH QHHGHG� 7KH JXUHࢺ DJDLQ VKRZV WKH HࢹHFW RI WKH ?OLQHWKLFNQHVV
FRPPDQG RQ KRUL]RQWDO RU YHUWLFDO OLQHV� DQG RI WKH ?WKLQOLQHV DQG WKH ?WKLFNOLQHV
FRPPDQGV RQ REOLTXH OLQH VHJPHQWV� ,W DOVR VKRZV WKDW ERWK NLQGV RI FRPPDQGV DࢹHFW
TXDGUDWLF %«]LHU FXUYHV� HDFK FRPPDQG RYHUULGLQJ DOO SUHYLRXV RQHV�

������ &DWHQDU\

���



3LFWXUH

?VHWOHQJWK^?XQLWOHQJWK`^�FP`
?EHJLQ^SLFWXUH`���������������������
?SXW������^?YHFWRU�����^���``
?SXW�����������^�[�`
?SXW�����^?YHFWRU�����^���``
?SXW��������^?PDNHER[�����^�\�``
?TEH]LHU���������������������
������������
?TEH]LHU����������������������
�������������
?OLQHWKLFNQHVV^����PP`
?PXOWLSXW�����������^�`
^?OLQH�����^�``
?PXOWLSXW�����������^�`
^?OLQH�����^�``
?OLQHWKLFNQHVV^��PP`
?SXW� ����������^?OLQH�����^��``
?SXW������������^?OLQH�����^��``
?SXW������������^?OLQH�����^��``
?SXW�������������^?OLQH�����^��``
?SXW�����������^?OLQH�����^��``
?SXW����������^?OLQH�����^��``
?SXW�������������^?OLQH�����^��``
?SXW�����������^?OLQH�����^��``
?SXW�������������^?OLQH�����^��``
?SXW�������������^?OLQH�����^��``
?SXW��������������^?OLQH�����^��``
?SXW��������������^?OLQH�����^��``
?SXW������������^?FLUFOH^���``
?HQG^SLFWXUH`

)LJXUH ���

,Q WKLV �JXUHࢺ HDFK V\PPHWULF KDOI RI WKH FDWHQDU\ y = coshx− 1 LV DSSUR[LPDWHG E\ D
TXDGUDWLF %«]LHU FXUYH� 7KH ULJKW KDOI RI WKH FXUYH HQGV LQ WKH SRLQW ��� �������� WKH
VORSH WKHUH KDYLQJ WKH YDOXH P  ������� 8VLQJ DJDLQ HTXDWLRQ ��� ZH FDQ FDOFXODWH

���



3ORWWLQJ JUDSKV

WKH LQWHUPHGLDWH FRQWURO SRLQWV� 7KH\ WXUQ RXW WR EH �������� �� DQG �������ڀ� ���
7KH FURVVHV LQGLFDWH SRLQWV RI WKH UHDO FDWHQDU\� 7KH HUURU LV EDUHO\ QRWLFHDEOH� EHLQJ
OHVV WKDQ RQH SHUFHQW� 7KLV H[DPSOH SRLQWV RXW WKH XVH RI WKH RSWLRQDO DUJXPHQW RI
WKH ?EHJLQ^SLFWXUH` FRPPDQG� 7KH SLFWXUH LV GHࢺQHG LQ FRQYHQLHQW ْPDWKHPDWLFDOْ
FRRUGLQDWHV� ZKHUHDV E\ WKH FRPPDQG
?EHJLQ^SLFWXUH`���������������������
LWV ORZHU OHIW FRUQHU �PDUNHG E\ WKH EODFN GLVN� LV DVVLJQHG WKH FRRUGLQDWHV ������ڀ����ڀ�

������ 3ORWWLQJ JUDSKV

?VHWOHQJWK^?XQLWOHQJWK`^�FP`
?EHJLQ^SLFWXUH`������������
?SXW��������^?YHFWRU�����^�``
?SXW����������^�?FKL�`
?SXW��������^?YHFWRU�����^�``
?PXOWLSXW���������������^��`
^?OLQH�����^���``
?PXOWLSXW����������������^��`
^?OLQH�����^���``
?SXW���������
^�?EHWD Y�F ?WDQK?FKL�`
?TEH]LHU��������������������
����������
?TEH]LHU����������������������
������������
?SXW�������^?FLUFOH^���``
?HQG^SLFWXUH`

)LJXUH ���

7KH FRQWURO SRLQWV RI WKH WZR %«]LHU FXUYHV ZHUH FDOFXODWHG ZLWK IRUPXODV ��� 7KH
SRVLWLYH EUDQFK LV GHWHUPLQHG E\ P1 = (0,0)� m1 = 1 DQG P2 = (2,tanh2)� m2 = 1/cosh2 2�

���



3LFWXUH

$JDLQ� WKH SLFWXUH LV GHࢺQHG LQ PDWKHPDWLFDOO\ FRQYHQLHQW FRRUGLQDWHV� DQG WKH ORZHU OHIW
FRUQHU LV DVVLJQHG WKH PDWKHPDWLFDO FRRUGLQDWHV ��ڀ��ڀ� �EODFN GLVN��

������ 7KH SLFWXUH HQYLURQPHQW DQG JQXSORW
7KH SRZHUIXO VFLHQWLࢺF SORWWLQJ SDFNDJH JQXSORW� KDV WKH FDSDELOLW\ WR RXWSXW GLUHFWO\ WR
D /D7H; SLFWXUH HQYLURQPHQW� ,W LV RIWHQ IDU PRUH FRQYHQLHQW WR SORW GLUHFWO\ WR /D7H;�
VLQFH WKLV VDYHV KDYLQJ WR GHDO ZLWK SRWHQWLDOO\ WURXEOHVRPH SRVWVFULSW �OHVࢺ 3ORWWLQJ
VFLHQWLࢺF GDWD �RU� LQGHHG� PDWKHPDWLFDO �JXUHVࢺ WKLV ZD\ JLYHV PXFK JUHDWHU FRQWURO�
DQG RI FRXUVH W\SHVHWWLQJ DELOLW\� WKDQ LV DYDLODEOH IURP RWKHU PHDQV �VXFK DV SRVWVFULSW��
6XFK SLFWXUHV FDQ WKHQ EH DGGHG WR D GRFXPHQW E\ DQ ?LQFOXGH^` FRPPDQG�
1�%� JQXSORW LV D SRZHUIXO SLHFH RI VRIWZDUH ZLWK D YDVW DUUD\ RI FRPPDQGV� $ IXOO
GLVFXVVLRQ RI JQXSORW OLHV EH\RQG WKH VFRSH RI WKLV QRWH� 6HH KWWS���ZZZ�JQXSORW�LQIR�
ILOHV�WXWRULDO�SGI�KWWS��� IRU D WXWRULDO�

� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�JQXSORW
� &KDSWHU � RQ SDJH �

���

http://www.gnuplot.info/files/tutorial.pdf
http://www.gnuplot.info/files/tutorial.pdf
http://
http://en.wikipedia.org/wiki/gnuplot


��� 3*)�7LN=

)LJXUH ��� ([DPSOH RI JUDSKLFV GRQH ZLWK 7LN ]�
1RWH WKH VOLJKWO\ WUDQVOXFHQW WRS OD\HU�

2QH ZD\ WR GUDZ JUDSKLFV GLUHFWO\ ZLWK 7H; FRPPDQGV LV 3*)�7LN=�� 7LN = FDQ SURGXFH
SRUWDEOH JUDSKLFV LQ ERWK 3') DQG 3RVW6FULSW IRUPDWV XVLQJ HLWKHU SODLQ �SGI�7(;�
�SGI�/DWH[ RU &RQ7(;W� ,W FRPHV ZLWK YHU\ JRRG GRFXPHQWDWLRQ� DQG DQ H[WHQVLYH
FROOHFWLRQ RI H[DPSOHV� KWWS���ZZZ�WH[DPSOH�QHW�WLN]�
3*) �ْSRUWDEOH JUDSKLFV IRUPDWْ� LV WKH EDVLF OD\HU� SURYLGLQJ D VHW RI EDVLF FRPPDQGV IRU
SURGXFLQJ JUDSKLFV� DQG 7LN = �ْ7LN = LVW NHLQ =HLFKHQSURJUDPPْ� LV WKH IURQWHQG OD\HU
ZLWK D VSHFLDO V\QWD[� PDNLQJ WKH XVH RI 3*) HDVLHU� 7LN = FRPPDQGV DUH SUHYDOHQWO\
VLPLODU WR 0HWDIRQW� WKH RSWLRQ PHFKDQLVP LV VLPLODU WR 3V7ULFNV V\QWD[�
:KLOH WKH SUHYLRXV V\VWHPV �SLFWXUH � HSLF � SVWULFNV RU PHWDSRVW � IRFXV RQ WKH KRZ
WR GUDZ� 7LN= IRFXVHV PRUH RQ WKH ZKDW WR GUDZ� 2QH FRXOG VD\ WKDW 7LN= LV WR GUDZLQJ
LQ /D7H; DV /D7H; LV WR GLJLWDO W\SHVHWWLQJ� ,WَV UHFRPPHQGHG WR XVH LW LI \RXU /D7H;
GLVWULEXWLRQ LQFOXGHV LW�
2WKHU SDFNDJHV EXLOGLQJ RQ WRS RI 7LN = �H�J�� IRU GUDZLQJ HOHFWULFDO FLUFXLWV� FDQ
EH IRXQG KHUH� KWWS���IWS�GDQWH�GH�WH[�DUFKLYH�KHOS�&DWDORJXH�E\WRSLF�KWPO�
SJIWLN]VHFWLRQ
,Q WKH IROORZLQJ VRPH EDVLFV RI 7LN = DUH SUHVHQWHG�

����� /RDGLQJ 3DFNDJH� /LEUDULHV � WLN]SLFWXUH
HQYLURQPHQW
8VLQJ 7LN = LQ D /D7H; GRFXPHQW UHTXLUHV ORDGLQJ WKH WLN] SDFNDJH�

� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�3*)��)7LN=
� KWWS���IWS�IDX�GH�FWDQ�JUDSKLFV�SJI�EDVH�GRF�SJIPDQXDO�SGI

���

http://www.texample.net/tikz/
http://ftp.dante.de/tex-archive/help/Catalogue/bytopic.html#pgftikzsection
http://ftp.dante.de/tex-archive/help/Catalogue/bytopic.html#pgftikzsection
http://en.wikipedia.org/wiki/PGF%2FTikZ
http://ftp.fau.de/ctan/graphics/pgf/base/doc/pgfmanual.pdf


3*)�7LN=

?XVHSDFNDJH^WLN]`
VRPHZKHUH LQ WKH SUHDPEOH� 7KLV ZLOO DXWRPDWLFDOO\ ORDG WKH SJI SDFNDJH� 7R ORDG IXUWKHU
OLEUDULHV XVH
?XVHWLN]OLEUDU\^�OLVW RI OLEUDULHV VHSDUDWHG E\ FRPPDV�`
([DPSOHV IRU OLEUDULHV DUH ْDUURZV ْ� ْDXWRPDWD ْ� ْEDFNJURXQGV ْ� ْFDOHQGDU ْ� ْFKDLQV
ْ� ْPDWUL[ ْ� ْPLQGPDS ْ� ْSDWWHUQV ْ� ْSHWUL ْ� ْVKDGRZV ْ� ْVKDSHV�JHRPHWULF ْ�
ْVKDSHV�PLVF ْ� ْVS\ ْ� ْWUHHV ْ�
'UDZLQJ FRPPDQGV KDYH WR EH HQFORVHG LQ DQ WLN]SLFWXUH HQYLURQPHQW
?EHJLQ^WLN]SLFWXUH`>�RSWLRQV�@

�WLN] FRPPDQGV�
?HQG^WLN]SLFWXUH`
RU DOWHUQDWLYHO\
?WLN]>�RSWLRQV�@^�WLN] FRPPDQGV�`
2QH SRVVLEOH RSWLRQ XVHIXO IRU LQOLQHG JUDSKLFV LV
EDVHOLQH �GLPHQVLRQ�
:LWKRXW WKDW RSWLRQ WKH ORZHU HQG RI WKH SLFWXUH LV SXW RQ WKH EDVHOLQH RI WKH VXUURXQGLQJ
WH[W� 8VLQJ WKLV RSWLRQ� \RX FDQ VSHFLI\ WKDW WKH SLFWXUH VKRXOG EH UDLVHG RU ORZHUHG VXFK
WKDW WKH KHLJKW ᔪGLPHQVLRQᔫLV RQ WKH EDVHOLQH�
$QRWKHU RSWLRQ WR VFDOH WKH HQWLUH SLFWXUH LV
VFDOH �IDFWRU�
RU GLࢹHUHQW IRU KHLJKW DQG ZLGWK� H�J�
[VFDOH ���� \VFDOH ���

����� 6SHFLI\LQJ &RRUGLQDWHV
&RRUGLQDWHV DUH VSHFLࢺHG LQ URXQG EUDFNHWV LQ DQ DUELWUDU\ 7(; GLPHQVLRQ HLWKHU XVLQJ
&DUWHVLDQ FRRUGLQDWHV �FRPPD VHSDUDWHG�� H�J� �FP LQ WKH [ GLUHFWLRQ DQG �SW LQ WKH \
GLUHFWLRQ
��FP��SW�
RU XVLQJ SRODU FRRUGLQDWHV �FRORQ VHSDUDWHG�� H�J� �FP LQ �� GHJUHH GLUHFWLRQ
�����FP�
:LWKRXW VSHFLI\LQJ D XQLW ����� � WKH VWDQGDUG RQH LV FP ��FP��FP� �
5HODWLYH FRRUGLQDWHV WR WKH SUHYLRXV JLYHQ SRLQW DUH JLYHQ E\ DGGLQJ RQH RU WZR SOXV
VLJQV LQ IURQW RI WKH FRRUGLQDWH� :LWK ْ�� ْ WKH ODVW SRLQW RI WKH SDWK EHFRPHV WKH
FXUUHQW SRVLWLRQ� ZLWK ْ� ْ WKH SUHYLRXV SRLQW VWD\V WKH FXUUHQW SDWK SRVLWLRQ� ([DPSOH�
� VWDQGDUG XQLWV WR WKH ULJKW RI WKH ODVW SRLQW XVHG�
�������

����� 6\QWD[ IRU 3DWKV
$ SDWK LV D VHULHV RI VWUDLJKW DQG FXUYHG OLQH VHJPHQWV�LQ D VLPSOLࢺHG H[SODQDWLRQ�� 7KH
LQVWUXFWLRQ KDV WR HQG ZLWK D VHPLFRORQ�
?SDWK>�RSWLRQV!@�VSHFLILFDWLRQ��

���



6\QWD[ IRU 3DWKV

2QH LQVWUXFWLRQ FDQ VSUHDG RYHU VHYHUDO OLQHV� RU VHYHUDO LQVWUXFWLRQV FDQ EH SXW RQ RQH
OLQH�
2SWLRQV IRU SDWK DFWLRQV DUH H�J� ْGUDZ ْ� ْILOO ْ� ْSDWWHUQ ْ� ْVKDGH ْ �OOLQJࢺ� LQ ZKLFK LWV
FRORU FKDQJHV VPRRWKO\ IURP RQH WR DQRWKHU�� ْFOLS ْ �DOO VXEVHTXHQW GUDZLQJV XS WR WKH
HQG RI WKH FXUUHQW VFRSH DUH FOLSSHG DJDLQVW WKH FXUUHQW SDWK DQG WKH VL]H RI VXEVHTXHQW
SDWKV ZLOO QRW EH LPSRUWDQW IRU WKH SLFWXUH VL]H�� ْXVH DV ERXQGLQJ ER[ ْ�
7KH ْ?SDWK ْ FRPPDQG ZLWK WKHVH RSWLRQV FDQ EH FRPELQHG WR� ْ?GUDZ ْ� ْ?ILOO ْ�
ْ?ILOOGUDZ ْ� ْ?SDWWHUQ ْ� ْ?VKDGH ْ� ْ?VKDGHGUDZ ْ� ْ?FOLS ْ� ْ?XVHDVERXQGLQJER[ ْ �
*HRPHWULF SDWK RSWLRQV� ْURWDWH �DQJOH LQ GHJUHH! ْ� ْ[VKLIW �OHQJWK! ْ�
ْ\VKLIW �OHQJWK! ْ� ْVFDOLQJ �IDFWRU! ْ� ْ[VFDOH �IDFWRU! ْ� ْ\VFDOH �IDFWRU! ْ�
&RORU RSWLRQV IRU GUDZLQJ SDWKV� ْFRORU �FRORU QDPH! ْ� ْGUDZ �OLQH FRORU! ْ� ْRSDF�
LW\ �IDFWRU! ْ� )ROORZLQJ FRORUV DUH SUHGHࢺQHG� UHG� JUHHQ� EOXH� F\DQ � PDJHQWD� \HOORZ�
EODFN� JUD\� GDUNJUD\� OLJKWJUD\� EURZQ� OLPH� ROLYH� RUDQJH� SLQN� SXUSOH� WHDO� YLROHW DQG
ZKLWH�
/LQH ZLGWK RSWLRQV� ْOLQH ZLGWK �GLPHQVLRQ! ْ� DQG DEEUHYLDWLRQV ْXOWUD WKLQ ْ IRU
���SW� ْYHU\ WKLQ ْ IRU ���SW� ْWKLQ ْ IRU ���SW �WKH GHIDXOW ZLGWK�� ْVHPLWKLFN ْ IRU
���SW� ْWKLFN ْ IRU ���SW� ْYHU\ WKLFN ْ IRU ���SW� ْXOWUD WKLFN ْ IRU ���SW�
/LQH HQG� OLQH MRLQ RSWLRQV� ْOLQH FDS �W\SH� URXQG� UHFW� RU EXWW! ْ� ْDU�
URZV �VWDUW DUURZ NLQG!��HQG DUURZ NLQG! ْ� ْURXQGHG FRUQHUV ْ� ْURXQGHG FRU�
QHUV �VL]H! ْ� ْOLQH MRLQ �W\SH� URXQG� EHYHO� RU PLWHU! ْ�
/LQH SDWWHUQ RSWLRQV� ْGDVK SDWWHUQ �GDVK SDWWHUQ! ْ �H�J� ْGDVK SDWWHUQ RQ �SW
RII �SW RQ �SW RII �SW ْ�� ْGDVK SKDVH ൊGDVK SKDVHോ ْ� ْVROLG ْ� ْGDVKHG ْ� ْGRW�
WHG ْ� ْGDVKGRWWHG ْ� ْGHQVHO\ GRWWHG ْ� ْORRVHO\ GRWWHG ْ� ْGRXEOH ْ�
2SWLRQV IRU OOLQJࢺ SDWKV DUH H�J� ْILOO �ILOO FRORU! ْ� ْSDWWHUQ �QDPH! ْ� ْSDWWHUQ
FRORU �FRORU! ْ
6WUDLJKW OLQHV DUH JLYHQ E\ FRRUGLQDWHV VHSDUDWHG E\ D GRXEOH PLQXV�

?GUDZ ����� �� ����� �� ������

���



3*)�7LN=

)LJXUH ���

7KH UVWࢺ FRRUGLQDWH UHSUHVHQWV D PRYH�WR RSHUDWLRQ� 7KLV LV IROORZHG E\ D VHULHV RI ّSDWK
H[WHQVLRQ RSHUDWLRQVْ� OLNH ْ�� �FRRUGLQDWHV� ْ�
7KH VDPH SDWK ZLWK VRPH GUDZLQJ RSWLRQV�

?GUDZ>UHG� GDVKHG� YHU\ WKLFN� URWDWH ��@ ����� �� ����� �� ������

���



6\QWD[ IRU 3DWKV

)LJXUH ���

$ FRQQHFWHG SDWK FDQ EH FORVHG XVLQJ WKH ْ��F\FOH ْ RSHUDWLRQ�

?GUDZ ����� �� ����� �� ����� �� F\FOH�

���



3*)�7LN=

)LJXUH ���

$ IXUWKHU PRYH�WR RSHUDWLRQ LQ DQ H[LVWLQJ SDWK VWDUWV D QHZ SDUW RI WKH SDWK� ZKLFK LV
QRW FRQQHFWHG WR WKH SUHYLRXV SDUW RI WKH SDWK� +HUH� 0RYH WR ����� VWUDLJKW OLQH WR ������
PRYH WR ����� VWUDLJKW OLQH WR ������

?GUDZ ����� �� ����� ����� �� ������

���



6\QWD[ IRU 3DWKV

)LJXUH ���

&RQQHFWLQJ WZR SRLQWV YLD VWUDLJKW OLQHV WKDW DUH RQO\ KRUL]RQWDO DQG YHUWLFDO� XVH IRU UVWࢺ
KRUL]RQWDO WKHQ YHUWLFDO
?GUDZ ����� �_ ������
RU IRU UVWࢺ YHUWLFDO WKHQ KRUL]RQWDO
?GUDZ ����� _� ������
&XUYHG SDWKV XVLQJ D %H]LHU FXUYH FDQ EH FUHDWHG XVLQJ WKH ْ��FRQWUROV�� ���� ْ FRP�
PDQG� ZLWK RQH RU WZR FRQWURO SRLQWV�

?GUDZ ����� �� FRQWUROV ����� �� �����
����� �� FRQWUROV ����� DQG ����� �� ������

)LJXUH ���

8VHU�GHࢺQHG SDWKV FDQ EH FUHDWHG XVLQJ WKH ْWR ْ RSHUDWLRQ� :LWKRXW DQ RSWLRQ LW FRU�
UHVSRQGV WR D VWUDLJKW OLQH� H[DFWO\ OLNH WKH GRXEOH PLQXV FRPPDQG� 8VLQJ WKH ْRXW ْ
DQG ْLQ ْ RSWLRQ D FXUYHG SDWK FDQ FUHDWHG� (�J� ْ>RXW ����LQ ��@ ْ FDXVHV WKH SDWK WR

���



3*)�7LN=

OHDYH DW DQ DQJOH RI ��� GHJUHH DW WKH UVWࢺ FRRUGLQDWH DQG DUULYH DW DQ DQJOH RI �� GHJUHH
DW WKH VHFRQG FRRUGLQDWH�

?GUDZ ����� WR ������
?GUDZ ����� WR>RXW ���LQ ���@ ������
?GUDZ ����� WR>EHQG ULJKW@ ������

)LJXUH ���

)RU UHFWDQJOHV D VSHFLDO V\QWD[ H[LVW� 8VH D PRYH�WR RSHUDWLRQ WR RQH FRUQHU DQG DIWHU
ْUHFWDQJOH ْ WKH FRRUGLQDWHV RI WKH GLDJRQDO FRUQHU� 7KH ODVW RQH EHFRPHV WKH QHZ
FXUUHQW SRLQW�

?GUDZ ����� UHFWDQJOH ������
?VKDGH>WRS FRORU \HOORZ� ERWWRP FRORU EODFN@ ����� UHFWDQJOH �������
?ILOOGUDZ>ILOO JUHHQ����ZKLWH� GUDZ JUHHQ����EODFN@ ����� UHFWDQJOH ������

���



6\QWD[ IRU 3DWKV

)LJXUH ���

7KH OOࢺ FRORU ْJUHHQ����ZKLWH ْ PHDQV ��� JUHHQ DQG ��� ZKLWH PL[HG WRJHWKHU�
&LUFOHV DQG HOOLSVHV SDWKV DUH GHࢺQHG EHJLQQLQJ ZLWK WKHLU FHQWHU WKHQ XVLQJ WKH ْFLUFOH
FRPPDQG ْ HLWKHU ZLWK RQH OHQJWK DV UDGLXV RI D FLUFOH RU ZLWK WZR OHQJWKV DV VHPL�D[HV RI
DQ HOOLSVH�

?GUDZ ����� FLUFOH >UDGLXV ���@�
?GUDZ ����� FLUFOH ��FP�� � ROG V\QWD[
?GUDZ ����� FLUFOH >[ UDGLXV ���FP� \ UDGLXV ��PP@�
?GUDZ ����� FLUFOH ����FP DQG �PP�� � ROG V\QWD[
?GUDZ ����� FLUFOH >[ UDGLXV �FP� \ UDGLXV �PP� URWDWH ��@�
?GUDZ>URWDWH ��@ ����� HOOLSVH ���SW DQG ��SW�� � ROG V\QWD[

���



3*)�7LN=

)LJXUH ���

7KH FRPPDQG ْDUF ْ FUHDWHV D SDUW RI D FLUFOH RU DQ HOOLSVH�

?GUDZ ����� DUF ��������PP��
?GUDZ ����� DUF �����������FP DQG �FP��
?ILOOGUDZ>ILOO F\DQ� GUDZ EOXH@ ����� �� ���PP��PP� DUF ��������PP� �� ������

���



6\QWD[ IRU 3DWKV

)LJXUH ���

2U LQ DQ DOWHUQDWLYH V\QWD[�
?GUDZ ����� DUF>UDGLXV  �PP� VWDUW DQJOH �� HQG DQJOH ���@�
?GUDZ ����� DUF>[ UDGLXV  ����FP� \ UDGLXV  �FP� VWDUW DQJOH �� HQG DQJOH 
���@�
7KHUH DUH PDQ\ PRUH SUHGHࢺQHG FRPPDQGV IRU VSHFLDO SDWKV� OLNH ْJULG ْ� ْSDUDEROD ْ�
ْVLQ ْ� ْFRV ْ �VLQH RU FRVLQH FXUYH LQ WKH LQWHUYDO >��̬��@��

?GUDZ>KHOS OLQHV@ ����� JULG ������
?GUDZ>VWHS ���� JUD\� YHU\ WKLQ@ ����������� JULG ����������
?GUDZ ����� SDUDEROD ������� SDUDEROD>EHQG DW HQG@ ������
?GUDZ ����� VLQ ����� FRV ����� VLQ ������ FRV ����� VLQ ������

���



3*)�7LN=

)LJXUH ���

7KH RSWLRQ ْKHOS OLQHVْ GHQRWHV QHࢺْ JUD\ْ�
7R DGG DUURZ WLSV WKHUH DUH VLPSOH RSWLRQV IRU WKH GUDZLQJ FRPPDQG�

?GUDZ >�!@ ����� �� ������SW��
?GUDZ >��!@ ����� DUF ����������SW��
?GUDZ >���!@ ����� �� ���������SW� �� ����������SW� �� ���������SW��

)LJXUH ���

$ ORRS FDQ EH UHDOL]HG E\ ْ?IRUHDFK ൊYDULDEOHോLQ ^ൊOLVW RI YDOXHVോ` ൊFRPPDQGVോ
ْ�

?IRUHDFK ?[ LQ ^�������`
?GUDZ �?[��� FLUFOH ������

)LJXUH ���

���



6\QWD[ IRU 3DWKV

3*) DOVR KDV D PDWK HQJLQH ZKLFK HQDEOHV \RX WR SORW IXQFWLRQV�
?GUDZ >GRPDLQ �[PLQ!��[PD[!@ SORW �?[� ^IXQFWLRQ`��
0DQ\ IXQFWLRQV DUH SRVVLEOH� KHUH D VHOHFWLRQ� IDFWRULDO�?[�� VTUW�?[�� SRZ�?[�\�� H[S�?[��
OQ�?[�� ORJ���?[�� ORJ��?[�� DEV�?[�� PRG�?[�\�� URXQG�?[�� ��]?�RRUࢻ FHLO�?[�� VLQ�?[��
FRV�?[�� WDQ�[�� PLQ�?[�\��� PD[�?[�\�� 7KH WULJRQRPHWULF IXQFWLRQV DVVXPH WKDW [ LV LQ
GHJUHHV� LI [ LV H[SUHVVHG LQ UDGLDQV XVH H�J� VLQ�?[ U�� 7ZR FRQVWDQWV FDQ EH XVHIXO� H�
ZKLFK LV HTXDO WR ������������ DQG SL� ZKLFK LV HTXDO WR ������������
$Q H[DPSOH ZLWK WZR IXQFWLRQV�

?GUDZ >KHOS OLQHV@ ������ JULG ������
?GUDZ >�!@ �������� �� ��������
?GUDZ >�!@ ����� �� ��������
?GUDZ >JUHHQ� WKLFN� GRPDLQ ����@ SORW �?[� ^��?[?[`��
?GUDZ >GRPDLQ ����� VDPSOHV ��@ SORW �?[� ^��FRV�SL?[ U`��

)LJXUH ���

���



3*)�7LN=

����� 1RGHV
$ QRGH LV W\SLFDOO\ D UHFWDQJOH RU FLUFOH RU DQRWKHU VLPSOH VKDSH ZLWK VRPH WH[W RQ LW� ,Q
WKH VLPSOHVW FDVH� D QRGH LV MXVW VRPH WH[W WKDW LV SODFHG DW VRPH FRRUGLQDWH� 1RGHV DUH
QRW SDUW RI WKH SDWK LWVHOI� WKH\ DUH DGGHG WR WKH SLFWXUH DIWHU WKH SDWK KDV EHHQ GUDZQ�
,QVLGH D SDWK RSHUDWLRQ XVH WKH IROORZLQJ V\QWD[ DIWHU D JLYHQ FRRUGLQDWH�
QRGH>�RSWLRQV!@��QDPH!�^�WH[W!`
7KH ْ��QDPH!� ْ LV D QDPH IRU ODWHU UHIHUHQFH DQG LW LV RSWLRQDO� ,I \RX RQO\ ZDQW WR QDPH
D FHUWDLQ SRVLWLRQ ZLWKRXW ZULWLQJ WH[W WKHUH DUH WZR SRVVLELOLWLHV�
QRGH>�RSWLRQV!@��QDPH!�^`
FRRUGLQDWH>�RSWLRQV!@��QDPH!�
:ULWLQJ WH[W DORQJ D JLYHQ SDWK XVLQJ WKH QRGH FRPPDQG LV VKRZQ DV VLPSOH H[DPSOH�
?GUDZ>GRWWHG@

����� QRGH ^�VW QRGH`
�� ����� QRGH ^�QG QRGH`
�� ����� QRGH ^�UG QRGH`
�� F\FOH�
3RVVLEOH RSWLRQV IRU WKH QRGH FRPPDQG DUH H�J� ْLQQHU VHS �GLPHQVLRQ! ْ� ْRXWHU
VHS �GLPHQVLRQ! ْ� ْPLQLPXP VL]H �GLPHQVLRQ! ْ� ْVKDSH DVSHFW �DVSHFW UDWLR! ْ�
ْWH[W �FRORU! ْ� ْIRQW ْ� ْDOLJQ �OHIWBULJKWBFHQWHU! ْ�
$ QRGH LV FHQWHUHG DW WKH FXUUHQW FRRUGLQDWH E\ GHIDXOW� 2IWHQ LW ZRXOG EH EHWWHU WR KDYH
WKH QRGH WR WKH EHVLGHV WKH DFWXDO FRRUGLQDWH� 5LJKW �ْULJKW ْ RU ْDQFKRU ZHVW ْ�� OHIW
�ْOHIW ْ RU ْDQFKRU HDVW ْ�� DERYH �ْDERYH ْ RU ْDQFKRU VRXWK ْ�� EHORZ �ْEHORZ ْ RU
ْDQFKRU QRUWK ْ�� &RPELQDWLRQV DUH DOVR SRVVLEOH� OLNH ْDQFKRU QRUWK HDVW ْ RU ْEHORZ
OHIW ْ�
?ILOO>ILOO \HOORZ@

����� QRGH ^�VW QRGH`
�� ����� QRGH>FLUFOH�LQQHU VHS �SW�GUDZ@ ^�QG QRGH`
�� ����� QRGH>ILOO UHG����GUDZ�GRXEOH�URXQGHG FRUQHUV@ ^�UG QRGH`�
7R SODFH QRGHV RQ D OLQH RU D FXUYH XVH WKH ْSRV �IUDFWLRQ! ْ RSWLRQ� ZKHUH IUDFWLRQ LV D
RDWLQJࢻ SRLQW QXPEHU EHWZHHQ � UHSUHVHQWLQJ WKH SUHYLRXV FRRUGLQDWH DQG � UHSUHVHQWLQJ
WKH FXUUHQW FRRUGLQDWH�
?GUDZ ����� �� �����

QRGH>SRV �@^�` QRGH>SRV ���@^���` QRGH>SRV ���@^����`�
7KHUH H[LVW VRPH DEEUHYLDWLRQV� ْDW VWDUW ْ IRU ْSRV � ْ� ْYHU\ QHDU VWDUW ْ IRU
ْSRV ����� ْ� ْQHDU VWDUW ْ IRU ْSRV ���� ْ� ْPLGZD\ ْ IRU ْSRV ��� ْ� ْQHDU HQG ْ
IRU ْSRV ���� ْ� ْYHU\ QHDU HQG ْ IRU ْSRV ����� ْ� ْDW HQG ْ IRU ْSRV � ْ�
7KH ْVORSHG ْ RSWLRQ FDXVHV WKH QRGH WR EH URWDWHG WR EHFRPH D WDQJHQW WR WKH FXUYH�
6LQFH QRGHV DUH RIWHQ WKH RQO\ SDWK RSHUDWLRQ RQ SDWKV� WKHUH DUH VSHFLDO FRPPDQGV IRU
FUHDWLQJ SDWKV FRQWDLQLQJ RQO\ D QRGH� WKH UVWࢺ ZLWK WH[W RXSXW� WKH VHFRQG ZLWKRXW�
?QRGH>�RSWLRQV!@��QDPH!� DW ��FRRUGLQDWH!�^�WH[W!`�
?FRRUGLQDWH>�RSWLRQV!@��QDPH!� DW ��FRRUGLQDWH!��
2QH FDQ FRQQHFW QRGHV XVLQJ WKH QRGHVَ ODEHOV DV FRRUGLQDWHV� +DYLQJ ْ?SDWK�����
QRGH�[� ^` ����� QRGH�\� ^`� ْ GHࢺQHG� WKH QRGH DW ����� JRW WKH QDPH ْ�[� ْ DQG
WKH RQH DW ����� JRW D ODEHO ْ�\� ْ�
?SDWK ����� QRGH�[� ^`

����� QRGH�\� ^`�
?GUDZ �[� �� �\��
(TXLYDOHQW WR

���



([DPSOHV

?FRRUGLQDWH �[� DW ������
?FRRUGLQDWH �\� DW ������
?GUDZ �[� �� �\��
0XOWLOLQH WH[W FDQ EH LQFOXGHG LQVLGH D QRGH� $ QHZ OLQH LV LQGLFDWHG E\ GRXEOH EDFNVODVK
ْ??ْ� EXW DGGLWLRQDOO\ \RX KDYH WR VSHFLI\ WKH DOLJQPHQW XVLQJ WKH QRGH RSWLRQ ْDOLJQ ْ�
+HUH DQ H[DPSOH�
?ILOOGUDZ
����� FLUFOH ��SW� QRGH>DOLJQ OHIW� EHORZ@ ^WHVW �??LV DOLJQHG OHIW` ��
����� FLUFOH ��SW� QRGH>DOLJQ FHQWHU� EHORZ@ ^WHVW �??LV FHQWHUHG` ��
����� FLUFOH ��SW� QRGH>DOLJQ ULJKW� EHORZ@ ^WHVW �??LV ULJKW DOLJQHG`�
3DWK FRQVWUXFWLRQ RSHUDWLRQV WU\ WR EH FOHYHU� VXFK WKDW WKH SDWK VWDUWV DW WKH ERUGHU RI
WKH QRGHَV VKDSH DQG QRW IURP WKH QRGHَV FHQWHU�
?SDWK ����� QRGH�[� ^+HOOR :RUOG�`
����� QRGH>FLUFOH�GUDZ@�\� ^�?LQWB�A� [ ?PDWKUP G [�`�
?GUDZ>�!�EOXH@ �[� �� �\��
?GUDZ>�!�UHG@ �[� �_ QRGH>QHDU VWDUW�EHORZ@ ^ODEHO` �\��
?GUDZ>�!�RUDQJH@ �[� �� FRQWUROV ��XS��FP� DQG ��OHIW��FP� �� QRGH>DERYH�VORSHG@
^ODEHO` �\��
2QFH WKH QRGH [ KDV EHHQ GHࢺQHG� \RX FDQ XVH DQFKRUV DV GHࢺQHG DERYH UHODWLYH WR �[�
DV ْ�[��DQFKRU!� ْ� OLNH ْ�[�QRUWK� ْ�

����� ([DPSOHV
([DPSOH �
?GRFXPHQWFODVV^DUWLFOH`
?XVHSDFNDJH^WLN]`
?EHJLQ^GRFXPHQW`

?EHJLQ^WLN]SLFWXUH`
?GUDZ>WKLFN�URXQGHG FRUQHUV �SW@ ����� �� ����� �� ��������
�� ����� �� ����� �� ����� �� ����� �� ����� �� ������
?HQG^WLN]SLFWXUH`

?HQG^GRFXPHQW`
([DPSOH �
?GRFXPHQWFODVV^DUWLFOH`
?XVHSDFNDJH^WLN]`
?EHJLQ^GRFXPHQW`
?EHJLQ^WLN]SLFWXUH`>VFDOH �@
?GUDZ>VWHS ��FP� JUD\� YHU\ WKLQ@ ����������� JULG ����������
?ILOOGUDZ>ILOO JUHHQ����GUDZ JUHHQ����EODFN@ ����� �� ��PP��PP� DUF �������PP�
�� F\FOH�
?GUDZ>�!@ ��������� �� �������� FRRUGLQDWH �[ D[LV��
?GUDZ>�!@ ��������� �� �������� FRRUGLQDWH �\ D[LV��
?GUDZ ����� FLUFOH ��FP��
?GUDZ>YHU\ WKLFN�UHG@ �����FP� �� QRGH>OHIW�ILOO ZKLWH@ ^�?VLQ ?DOSKD�` �����FP
_� [ D[LV��
?GUDZ>YHU\ WKLFN�EOXH@ �����FP _� [ D[LV� �� QRGH>EHORZ �SW�ILOO ZKLWH@ ^�?FRV
?DOSKD�` ������
?GUDZ ����� �� �����FP��
?IRUHDFK ?[�?[WH[W LQ ^��� ������?IUDF^�`^�`� �`

?GUDZ �?[ FP��SW� �� �?[ FP���SW� QRGH>DQFKRU QRUWK�ILOO ZKLWH@ ^�?[WH[W�`�
?IRUHDFK ?\�?\WH[W LQ ^��� ������?IUDF^�`^�`� ����?IUDF^�`^�`� �`

?GUDZ ��SW�?\ FP� �� ���SW�?\ FP� QRGH>DQFKRU HDVW�ILOO ZKLWH@ ^�?\WH[W�`�
?HQG^WLN]SLFWXUH`
?HQG^GRFXPHQW`
([DPSOH �� $ 7RUXV
?GRFXPHQWFODVV^DUWLFOH`

���



3*)�7LN=

?XVHSDFNDJH^WLN]`
?EHJLQ^GRFXPHQW`
?EHJLQ^WLN]SLFWXUH`

?GUDZ ������ WR>EHQG OHIW@ ������
?GUDZ ��������� WR>EHQG ULJKW@ ���������
?GUDZ>URWDWH �@ ����� HOOLSVH ����SW DQG ��SW��

?HQG^WLN]SLFWXUH`
?HQG^GRFXPHQW`
([DPSOH �� 6RPH IXQFWLRQV
?GRFXPHQWFODVV^DUWLFOH`
?XVHSDFNDJH^WLN]`
?EHJLQ^GRFXPHQW`

?EHJLQ^WLN]SLFWXUH`>GRPDLQ ���@
?GUDZ>YHU\ WKLQ�FRORU JUD\@ ����������� JULG ����������
?GUDZ>�!@ �������� �� ������� QRGH>ULJKW@ ^�[�`�
?GUDZ>�!@ �������� �� ������� QRGH>DERYH@ ^�I�[��`�
?GUDZ>FRORU UHG@ SORW �?[�?[� QRGH>ULJKW@ ^�I�[�  [�`�
?GUDZ>FRORU EOXH@ SORW �?[�^VLQ�?[ U�`� QRGH>ULJKW@ ^�I�[�  ?VLQ [�`�
?GUDZ>FRORU RUDQJH@ SORW �?[�^����H[S�?[�`� QRGH>ULJKW@ ^�I�[�  

?IUDF^�`^��` ?PDWKUP HA[�`�
?HQG^WLN]SLFWXUH`

?HQG^GRFXPHQW`

���



��� 367ULFNV
367ULFNV LV D VHW RI H[WHQVLRQV� 7KH EDVH SDFNDJH LV SVWULFNV � RWKHU SDFNDJHV PD\ EH
ORDGHG ZKHQ UHTXLUHG�
7KH [FRORU H[WHQVLRQ JHWV ORDGHG DORQJ 367ULFNV� VR WKHUH LV QR QHHG WR ORDG LW PDQXDOO\�
367ULFNV KDV RQH WHFKQLFDO VSHFLࢺFDWLRQ� LW XVHV 3RVW6FULSW LQWHUQDOO\� KHQFH WKH QDPH�
7KXV \RX FDQQRW XVH WKH SGIWH[ RU SGIODWH[ FRPSLOHUV� \RX ZLOO QHHG WR XVH GYLSV WR
JHW \RXU SURSHU GRFXPHQW� ,W LV VWLOO SRVVLEOH WR JHW 3') IURP 36 OHVࢺ WKDQNV WR SV�SGI
� 7KHUH LV DOVR WKH SRVVLELOLW\ WR XVH WKH 3')7ULFNV H[WHQVLRQ� ZKLFK PDNHV LW IHDVLEOH WR
XVH SGIODWH[ WRJHWKHU ZLWK 367ULFNV FRPPDQGV�
+RZHYHU� LI \RX KDYH LQVWDOOHG WKH SDFNDJH [HWH[�SVWULFNV � \RX FDQ XVH SVWULFNV ZLWK
[HWH[ RU [HODWH[ ZLWKRXW PRGLࢺFDWLRQ RI VRXUFH �OHࢺ

����� 7KH SVSLFWXUH HQYLURQPHQW
367ULFNV FRPPDQGV DUH XVXDOO\ SODFHG LQ D
SVSLFWXUH
HQYLURQPHQW�
?EHJLQ^SVSLFWXUH`�[��\��
� ���
?HQG^SVSLFWXUH`
7KH UVWࢺ DUJXPHQW EHWZHHQ SDUHQWKHVHV VSHFLࢺHV WKH FRRUGLQDWHV RI WKH XSSHU�ULJKW FRUQHU
RI WKH SLFWXUH� 7KH ERWWRP�OHIW FRUQHU LV DW ����� DQG LV SODFHG DW WKH UHIHUHQFH SRLQW RI
WKH QH[W FKDUDFWHU LQ WKH /D7H; GRFXPHQW�
,W LV DOVR SRVVLEOH WR VSHFLI\ WKH FRRUGLQDWHV �[��\�� RI WKH ERWWRP�OHIW FRUQHU�
?EHJLQ^SVSLFWXUH`�[��\���[��\��
� ���
?HQG^SVSLFWXUH`
7KXV WKH VL]H RI WKH SLFWXUH LV �[��[��[�\��\�� � 7KH GHIDXOW XQLW IRU FRRUGLQDWHV LV
FHQWLPHWHUV �FP�� WKLV FDQ EH FKDQJHG ZLWK
?SVVHW
� DV LQ
?SVVHW^XQLW �ES`
� $Q\ 7H; GLPHQVLRQ LV DOORZHG�

����� )XQGDPHQWDO REMHFWV
������� /LQHV DQG SRO\OLQHV
$ VLPSOH OLQH JHWV SULQWHG ZLWK
?SVOLQH�[��\���[��\��
7R JHW D YHFWRU� DGG DQ DUURZ DV SDUDPHWHU�

���



367ULFNV

?SVOLQH^�!`�[��\���[��\��
<RX FDQ DGG DV PDQ\ SRLQWV DV \RX ZDQW WR JHW D SRO\OLQH�
?SVOLQH�[��\���[��\���[��\��ց�[Q�\Q�
7R JHW URXQGHG FRUQHUV� DGG WKH IROORZLQJ RSWLRQ�
?SVOLQH>OLQHDUF �����!@�������������������

������� 5HFWDQJOHV

?SVIUDPH�[��\���[��\��
?SVIUDPH�[��\���[��\��
7KH VWDUUHG YHUVLRQ SULQWV D OOHGࢺ UHFWDQJOH� 8VH WKH IROORZLQJ SDUDPHWHU WR JHW URXQGHG
FRUQHUV�
?SVIUDPH>IUDPHDUF ���@�[��\���[��\��

������� 3RO\JRQV
3RO\JRQV DUH DOZD\V FORVHG� 7KH V\QWD[ LV WKH VDPH DV IRU
?SVOLQH
�
?SVSRO\JRQ�[��\���[��\���[��\������[Q�\Q�
$V IRU UHFWDQJOHV� WKH VWDUUHG YHUVLRQ SULQWV D OOHGࢺ SRO\JRQ� $QG WKH
OLQHDUF ���
RSWLRQ ZLOO SULQW URXQGHG FRUQHUV�

������� &LUFOHV� DUF DQG HOOLSVHV
6WDUUHG YHUVLRQ OOVࢺ WKH VKDSH�
)RU FLUFOHV� \RX QHHG WR SURYLGH FHQWHU FRRUGLQDWHV DQG UDGLXV�
?SVFLUFOH�[�\�^U`
7R UHVWULFW WKH GUDZLQJ WR DQ DUF� DSSHQG WKH VWDUWLQJ DQG HQGLQJ DQJOHV LQ WULJRQRPHWULF
QRWDWLRQ�
?SVDUF�[�\�^U`^DQJOH�`^DQJOH�`
)LQDOO\� HOOLSVHV�
?SVHOOLSVH�[�\��KRUL]RQWDOBD[LV�YHUWLFDOBD[LV�

������� &XUYHV

?SVSDUDEROD�[��\���[��\��
ZLOO SULQW D V\PHWULF SDUDEROD ZLWK YHUWLFDO DV\PSWRWH� YHUWH[ �[��\�� DQG HQGLQJ DW
�[��\���
8VH
?SVEH]LHU
WR SULQW D %«]LHU FXUYH ZLWK DQ DUELWUDU\ QXPEHU RI FRQWURO SRLQWV� $UFV KDYH DW PRVW �
FRQWURO SRLQWV� 8VH WKH

���



7H[W

VKRZSRLQWV WUXH
RSWLRQ WR SULQW WKH FRQWURO SRLQWV DQG WKH WDQJHQWV�
8VH
?SVFXUYH
WR SULQW WKH LQWHUSRODWLRQ RI WKH JLYHQ SRLQWV� 7KH
?SVHFXUYH
FRPPDQG RPLWV WKH UVWࢺ DQG WKH ODVW DUFV�

����� 7H[W
8VH
?USXW�[�\�^WH[W`
WR SULQW WH[W� 3URYLGH DQ DQJOH WR URWDWH WKH WH[W�
?USXW^DQJOH`�[�\�^WH[W`
<RX FDQ SURYLGH WKH DQFKRU RI WKH WH[W ZKLFK ZLOO EH DW WKH VSHFLࢺHG FRRUGLQDWH�
?USXW>W@^��`�����^WH[W`
$YDLODEOH DQFKRUV�
ٗ %� %O� %U� EDVHOLQH FHQWHU� OHIW DQG ULJKW�
ٗ W� WO� WU� WRS FHQWHU� OHIW DQG ULJKW�
ٗ E� EO� EU� ERWWRP FHQWHU� OHIW DQG ULJKW�
7KHUH LV DOVR WKH
?XSXW
FRPPDQG ZLWK IXUWKHU RSWLRQV�
?XSXW^GLVWDQFH`>DQJOH@�[�\�^WH[W`
7KH
GLVWDQFH
SDUDPHWHU LV WKH GLVWDQFH IURP WKH FRRUGLQDWH�
367ULFNV IHDWXUHV VHYHUDO IUDPH VW\OH IRU WH[W�
ٗ ?SVIUDPHER[^WH[W`� UHFWDQJOH�
ٗ ?SVGEOIUDPHER[^WH[W`� GRXEOH UHFWDQJOH�
ٗ ?SVVKDGRZER[^WH[W`� VKDGHG UHFWDQJOH�
ٗ ?SVWFLUFOHER[^WH[W`� FLUFOH�
ٗ ?SVRYDOER[^WH[W`� RYDO�
ٗ ?SVGLDER[^WH[W`� GLDPRQG�
ٗ ?SVWULER[^WH[W`� WULDQJOH�
([DPSOH�
?USXW�����^?SVGLDER[>ILOOFRORU JUHHQ@^WH[W``
8VLQJ WKH
SVW�WH[W
H[WHQVLRQ� LW LV SRVVLEOH WR GUDZ D WH[W SDWK�
?SVWH[WSDWK^VKDSH`^WH[W`
7R SULQW D WH[W IROORZLQJ D SDWK ZLWKRXW SULQWLQJ WKH SDWK� \RX QHHG WR XVH
?SVVHW^OLQHVW\OH QRQH`

���



367ULFNV

�
([DPSOH�
?XVHSDFNDJH^SVW�WH[W`

� ���
?EHJLQ^SVSLFWXUH`�����
?SVVHW^OLQHVW\OH QRQH`
?SVWH[WSDWK^?SVOLQH���������������`^WULDQJOH WH[W`
?HQG^SVSLFWXUH`

����� *ULGV
:LWKRXW DQ\ SDUDPHWHU� WKH
?SVJULG
FRPPDQG ZLOO SULQW D JULG DOO RYHU WKH SVSLFWXUH � ZLWK D VSDFLQJ RI ��� �L�H� �PP�� <RX
FDQ VSHFLI\ SDUDPHWHUV�
ٗ

?SVJULG�[PD[�\PD[�
� SULQWV D JULG IURP ����� WR �[PD[�\PD[� �

ٗ
?SVJULG�[PLQ�\PLQ��[PD[�\PD[�
� SULQWV D JULG IURP �[PLQ�\PLQ� WR �[PD[�\PD[� �

ٗ
?SVJULG�[��\���[PLQ�\PLQ��[PD[�\PD[�
� SULQWV D JULG IURP �[PLQ�\PLQ� WR �[PD[�\PD[� � RQH RI WKH QRGH LV DW �[��\�� �

ٗ
JULGGRWV YDOXH
� WKH IXOO OLQH RI WKH PDLQ JUDGXDWLRQV LV UHSODFHG E\ D GRWWHG OLQH� 7KH YDOXH LV WKH
QXPEHU RI GRWV SHU JUDGXDWLRQ�

ٗ
VXEJULGGRWV YDOXH
� VDPH DV
JULGGRWV
EXW IRU VXE�JUDGXDWLRQV�

ٗ
JULGFRORU FRORU�VXEJULGFRORU FRORU
� FRORU RI JUDGXDWLRQV DQG VXE�JUDGXDWLRQV�

ٗ
JULGZLGWK YDOXH�VXEJULGZLGWK YDOXH
� ZLGWK RI WKH OLQHV�

ٗ
VXEJULGGLY YDOXH
� QXPEHU RI VXEJUDGXDWLRQV EHWZHHQ WZR PDLQ JUDGXDWLRQV�

ٗ
JULGODEHOV YDOXH
� VL]H RI WKH ODEHO QXPEHUV�

ٗ
WLFNVL]H YDOXH
� VHOI�H[SODQDWRU\�

ٗ
WLFNVL]H YDOXHQHJ YDOXHSRV
� VDPH DV DERYH� EXW YDOXHQHJ VSHFLࢺHV WKH VL]H IRU QHJDWLYH FRRUGLQDWHV� YDOXHSRV IRU
SRVLWLYH FRRUGLQDWHV�

ٗ
WLFNOLQHVW\OH YDOXH
� VHOI�H[SODQDWRU\� YDOXH PD\ EH RQH RI

���



*HQHULF SDUDPHWHUV

VROLG� GDVKHG� GRWWHG
� 7KLV LV XVHIXO IRU KXJH JUDGXDWLRQV �L�H�
WLFNVL]H
LV KLJK��

([DPSOH
?SVJULG>JULGGRWV �� VXEJULGGLY �� JULGODEHOV �SW@������������
$[LV
,I \RX ZDQW WR DGG D[HV� XVH WKH SVWULFNV�DGG H[WHQVLRQ ZLWK WKH IROORZLQJ FRPPDQGV�
?SVD[HV�[PLQ�\PLQ��[PD[�\PD[�
?SVD[HV�[��\���[PLQ�\PLQ��[PD[�\PD[�
�[PLQ�\PLQ� DQG �[PD[�\PD[� EHLQJ WKH H[WUHPH� �[��\�� EHLQJ WKH LQWHUVHFWLRQ�
2SWLRQV
ٗ

'[ YDOXH
DQG
'\ YDOXH
GHࢺQHV WKH VSDFLQJ EHWZHHQ JUDGXDWLRQV�

ٗ
FRPPD
OHWV \RX XVH WKH FRPPD DV GHFLPDO VHSDUDWRU�

ٗ $V IRU OLQHV�
^�!`
DGGV DUURZV RQ D[HV�

([DPSOH
?XVHSDFNDJH^SVWULFNV�DGG`
� ���
?EHJLQ^SVSLFWXUH`������������
?SVD[HV>FRPPD�'[ ����'\ ���@^�!`����������
?HQG^SVSLFWXUH`

����� *HQHULF SDUDPHWHUV
������� $OO VKDSHV
7KHVH DUH WR EH DGGHG EHWZHHQ VTXDUH EUDFNHWV�
ٗ

OLQHZLGWK YDOXH
� LI YDOXH LV ZLWKRXW XQLW� WKHQ WKH GHIDXOW XQLW LV XVHG�

ٗ
OLQHFRORU FRORU
� FRORU LV DV GHࢺQHG E\ WKH [FRORU SDFNDJH�

ٗ
OLQHVW\OH YDOXH
� YDOXH LV RQH RI
GDVKHG�GRWWHG
�

ٗ
GRXEOHOLQH WUXH
�

ٗ
VKRZSRLQWV WUXH

���



367ULFNV

� KLJKOLJKWV SRLQWV�
ٗ

GRWVFDOH YDOXH
VSHFLࢺHV WKH VL]H RI WKH SRLQWV�

ٗ
GRWVW\OH YDOXH
ZKHUH YDOXH LV DPRQJ�
ٗ � GLVF
ٗ R� FLUFOH
ٗ ��[� FURVV
ٗ VTXDUH� VTXDUUH� VWDUUHG YHUVLRQ LV �OOHGࢺ
ٗ GLDPRQG� GLDPRQG
ٗ WULDQJOH� WULDQJOH
ٗ HWF�

)RU H[DPSOH
?SVFLUFOH>OLQHZLGWK ����OLQHVW\OH GDVKHG�OLQHFRORU EOXH@�����^�`
7R DSSO\ SDUDPHWHUV JOREDOO\�
?SVVHW^OLQHZLGWK ����OLQHVW\OH GDVKHG�OLQHFRORU EOXH`
?SVFLUFOH�����^�`
7KLV FRPPDQG DOVR OHWV \RX FKDQJH WKH GHIDXOW XQLW IRU OHQJWKV�
ٗ

XQLW YDOXH
ٗ

[XQLW YDOXH
DQG
\XQLW YDOXH

YDOXH LV D QXPEHU ZLWK RU ZLWKRXW XQLW� 7KLV FKDQJHV WKH VFDOH RI WKH GUDZLQJV� EXW ZLOO
QRW FKDQJH WKH ZLGWK RI OLQHV�

������� 2SHQ VKDSHV
<RX FDQ GHࢺQH WKH H[WUHPH RI DQ RSHQ VKDSH �OLQH� SRO\OLQH� DUF� HWF�� ZLWK DQ RSWLRQDO
SDUDPHWHU
^V\PERO��V\PERO�`
� 7KHUH LV D GHFHQW OLVW RI DYDLODEOH V\PEROV�
ٗ � RU !� DUURZ�
ٗ �� RU !!� GRXEOH DUURZ�
ٗ _� EDU�
ٗ _� FHQWHUHG EDU�
ٗ RR� FLUFOH�
ٗ R� FHQWHUHG FLUFOH�
ٗ � GLVN�
ٗ � FHQWHUHG GLVN�
ٗ _� RU !_� DUURZ SOXV EDU�
ٗ FF� URXQGHG H[WUHPH�
ٗ F� FHQWHUHG URXQGHG H[WUHPH�
([DPSOH�
?SVOLQH^_�!!`�[��\���[��\��

���



2EMHFW ORFDWLRQ

������� &ORVHG VKDSHV
)RU FORVHG VKDSH \RX PD\ GHࢺQH WKH �OOVW\OHࢺ
ٗ

ILOOVW\OH YDOXH
� SDWWHUQ� 3RVVLEOH YDOXHV�
FURVVKDWFK� FURVVKDWFK� YOLQHV� YOLQHV� KOLQHV� KOLQHV� VROLG
�

ٗ
ILOOFRORU FRORU
�

ٗ
KDWFKFRORU FRORU
�

ٗ
KDWFKZLGWK YDOXH
�

ٗ
KDWFKVHS YDOXH
�

ٗ
KDWFKDQJOH YDOXH
�

([DPSOH�
?SVFLUFOH>KDWFKFRORU EOXH�ILOOVW\OH YOLQHV@�����^�`

����� 2EMHFW ORFDWLRQ
7KH
?USXW
DQG
?XSXW
FRPPDQGV FDQ EH XVHG WR PRYH DQ\ REMHFW�
([DPSOH
?EHJLQ^SVSLFWXUH`�����
?SVOLQH^�!`����������
?USXW�����^?SVOLQH^�!`����������`
?HQG^SVSLFWXUH`
RU
?EHJLQ^SVSLFWXUH`�����
?SVOLQH^�!`����������
?SVOLQH^�!`����������
?HQG^SVSLFWXUH`
<RX FDQ UHSHDW WKH RSHUDWLRQ ZLWK
?PXOWLUSXW
�
?PXOWLUSXW�[��\���[RIIVHW� \RIIVHW�^WLPHV`^REMHFW`
<RX FDQ XVH WKH VDPH RSWLRQV DV IRU
?USXW
�

���



367ULFNV

?PXOWLUSXW>UHIHUHQFH@^DQJOH`�[��\���[RIIVHW� \RIIVHW�^WLPHV`^REMHFW`
:LWK QR WH[W EXW ZLWK JUDSKLFV RQO\� \RX FDQ XVH WKH
?PXOWLSV
FRPPDQG�
?PXOWLSV�[��\���[RIIVHW� \RIIVHW�^WLPHV`^REMHFW`
?PXOWLSV^DQJOH`�[��\���[RIIVHW�\RIIVHW�^WLPHV`^REMHFW`

����� 7KH 3')7ULFNV H[WHQVLRQ
7KH RULJLQDO 367ULFNV SDFNDJH GRHV QRW ZRUN ZLWK SGIODWH[ � EXW WKDQNIXOO\ 3')7ULFNV
DOORZV XV WR E\SDVV WKLV OLPLWDWLRQ�
8VDJH
ٗ 'HFODUH WKH 3')7ULFNV SDFNDJHV LQ WKH SUHDPEOH�
ٗ 3ODFH DOO 367ULFNV H[WHQVLRQV LQ D

SVLQSXWV
HQYLURQPHQW� SODFH DOO 367ULFNV FRPPDQGV LQ D
SGISLF
HQYLURQPHQW�

ٗ &RPSLOH ZLWK SGIODWH[ �VKHOO�HVFDSH �ILOH! �
7KH �VKHOO�HVFDSH SDUDPHWHU HQDEOHV VKHOO FRPPDQG FDOOV� ,W LV UHTXLUHG IRU 3')7ULFNV
WR UXQ�
([DPSOH
?GRFXPHQWFODVV^DUWLFOH`

?XVHSDFNDJH^SGIWULFNV`
?EHJLQ^SVLQSXWV`

?XVHSDFNDJH^SVWULFNV`
?XVHSDFNDJH^PXOWLGR`

?HQG^SVLQSXWV`

� ���

?EHJLQ^GRFXPHQW`

� ���

?EHJLQ^SGISLF`
?SVVHW^XQLW ?OLQHZLGWK`
?EHJLQ^SVSLFWXUH`������������

>���@
?HQG^SVSLFWXUH`

?HQG^SGISLF`

� ���

?HQG^GRFXPHQW`
$QRWKHU ZD\ WR XVH 367ULFNV ZLWK SGIODWH[ LV WKH SVW�SGI SDFNDJH�

���



��� ;\�SLF
[\ LV D VSHFLDO SDFNDJH IRU GUDZLQJ GLDJUDPV� 7R XVH LW� VLPSO\ DGG WKH IROORZLQJ OLQH WR
WKH SUHDPEOH RI \RXU GRFXPHQW�
?XVHSDFNDJH>DOO@^[\`
ZKHUH ْDOOْ PHDQV \RX ZDQW WR ORDG D ODUJH VWDQGDUG VHW RI IXQFWLRQV IURP ;\�SLF � VXLWDEOH
IRU GHYHORSLQJ WKH NLQG RI GLDJUDPV GLVFXVVHG KHUH�
7KH SULPDU\ ZD\ WR GUDZ ;\�SLF GLDJUDPV LV RYHU D PDWUL[�RULHQWHG FDQYDV� ZKHUH HDFK
GLDJUDP HOHPHQW LV SODFHG LQ D PDWUL[ VORW�

?EHJLQ^GLVSOD\PDWK`
?[\PDWUL[^$ 	 % ??

& 	 ' `
?HQG^GLVSOD\PDWK`

)LJXUH ���

7KH ?[\PDWUL[ FRPPDQG PXVW EH XVHG LQ PDWK PRGH� +HUH� ZH VSHFLࢺHG WZR OLQHV DQG
WZR FROXPQV� 7R PDNH WKLV PDWUL[ D GLDJUDP ZH MXVW DGG GLUHFWHG DUURZV XVLQJ WKH ?DU
FRPPDQG�

?EHJLQ^GLVSOD\PDWK`
?[\PDWUL[^ $ ?DU>U@ 	 % ?DU>G@ ??

' ?DU>X@ 	 & ?DU>O@ `
?HQG^GLVSOD\PDWK`

���



;\�SLF

)LJXUH ���

7KH DUURZ FRPPDQG LV SODFHG RQ WKH RULJLQ FHOO IRU WKH DUURZ� 7KH DUJXPHQWV DUH WKH
GLUHFWLRQ WKH DUURZ VKRXOG SRLQW WR �XS� GRZQ� ULJKW DQG OHIW��

?EHJLQ^GLVSOD\PDWK`
?[\PDWUL[^

$ ?DU>G@ ?DU>GU@ ?DU>U@ 	 % ??
' 	 & `

?HQG^GLVSOD\PDWK`

)LJXUH ���

7R PDNH GLDJRQDOV� MXVW XVH PRUH WKDQ RQH GLUHFWLRQ� ,Q IDFW� \RX FDQ UHSHDW GLUHFWLRQV
WR PDNH ELJJHU DUURZV�

?EHJLQ^GLVSOD\PDWK`
?[\PDWUL[^

$ ?DU>G@ ?DU>GU@ ?DU>GUU@ 	 	 ??
% 	 & 	 ' `

?HQG^GLVSOD\PDWK`

���



7KH 3')7ULFNV H[WHQVLRQ

)LJXUH ���

:H FDQ GUDZ HYHQ PRUH LQWHUHVWLQJ GLDJUDPV E\ DGGLQJ ODEHOV WR WKH DUURZV� 7R GR WKLV�
ZH XVH WKH FRPPRQ VXSHUVFULSW DQG VXEVFULSW RSHUDWRUV�

?EHJLQ^GLVSOD\PDWK`
?[\PDWUL[^

$ ?DU>U@AI ?DU>G@BJ 	 % ?DU>G@A^J
` ??
' ?DU>U@B^I
` 	 & `

?HQG^GLVSOD\PDWK`

)LJXUH ���

$V VKRZQ� \RX XVH WKHVH RSHUDWRUV DV LQ PDWK PRGH� 7KH RQO\ GLࢹHUHQFH LV WKDW WKDW
VXSHUVFULSW PHDQV ْRQ WRS RI WKH DUURZْ� DQG VXEVFULSW PHDQV ْXQGHU WKH DUURZْ� 7KHUH
LV D WKLUG RSHUDWRU� WKH YHUWLFDO EDU� _ ,W FDXVHV WH[W WR EH SODFHG LQ WKH DUURZ�

?EHJLQ^GLVSOD\PDWK`
?[\PDWUL[^

$ ?DU>U@I ?DU>G@J 	 % ?DU>G@^J
` ??
' ?DU>U@^I
` 	 & `

?HQG^GLVSOD\PDWK`

���



;\�SLF

)LJXUH ���

7R GUDZ DQ DUURZ ZLWK D KROH LQ LW� XVH ?DU>���@_?KROH � ,Q VRPH VLWXDWLRQV� LW LV
LPSRUWDQW WR GLVWLQJXLVK EHWZHHQ GLࢹHUHQW W\SHV RI DUURZV� 7KLV FDQ EH GRQH E\ SXWWLQJ
ODEHOV RQ WKHP� RU FKDQJLQJ WKHLU DSSHDUDQFH

?VKRUWKDQGRII^�`
?EHJLQ^GLVSOD\PDWK`

?[\PDWUL[^
?EXOOHW?DU#^�!`>UU@ 		 ?EXOOHW??
?EXOOHW?DU#^��`>UU@ 		 ?EXOOHW??
?EXOOHW?DU#^a�`>UU@ 		 ?EXOOHW??
?EXOOHW?DU#^ �`>UU@ 		 ?EXOOHW??
?EXOOHW?DU#^a�`>UU@ 		 ?EXOOHW??
?EXOOHW?DU#^A^�`�!`>UU@ 		 ?EXOOHW??
?EXOOHW?DU#�^�!`>UU@ 		 ?EXOOHW??
?EXOOHW?DU#�^�!`>UU@ 		 ?EXOOHW??
?EXOOHW?DU#^ �`>UU@ 		 ?EXOOHW `

?HQG^GLVSOD\PDWK`
?VKRUWKDQGRQ^�`

���



7KH 3')7ULFNV H[WHQVLRQ

)LJXUH ���

1RWLFH WKH GLࢹHUHQFH EHWZHHQ WKH IROORZLQJ WZR GLDJUDPV�

?EHJLQ^GLVSOD\PDWK`
?[\PDWUL[^ ?EXOOHW ?DU>U@ ?DU#^�!`>U@ 	 ?EXOOHW `

?HQG^GLVSOD\PDWK`

���



;\�SLF

)LJXUH ���

?EHJLQ^GLVSOD\PDWK`
?[\PDWUL[^

?EXOOHW ?DU#�A�>U@
?DU#�B�#^�!`>U@ 	
?EXOOHW `

?HQG^GLVSOD\PDWK`

)LJXUH ���

7KH PRGLࢺHUV EHWZHHQ WKH VODVKHV GHࢺQH KRZ WKH FXUYHV DUH GUDZQ� ;\�SLF RࢹHUV PDQ\
ZD\V WR LQࢻXHQFH WKH GUDZLQJ RI FXUYHV� IRU PRUH LQIRUPDWLRQ� FKHFN WKH ;\�SLF GRFX�
PHQWDWLRQ�
,I \RX DUH LQWHUHVWHG LQ D PRUH WKRURXJK LQWURGXFWLRQ WKHQ FRQVXOW WKH ;\�SLF +RPH 3DJH��
ZKLFK FRQWDLQV OLQNV WR VHYHUDO RWKHU WXWRULDOV DV ZHOO DV WKH UHIHUHQFH GRFXPHQWDWLRQ�

� KWWS���[\�SLF�VRXUFHIRUJH�QHW

���

http://xy-pic.sourceforge.net


��� &UHDWLQJ �' JUDSKLFV
)RU FUHDWLQJ WKUHH�GLPHQVLRQDO JUDSKLFV� WKHUH LV EDVLF IXQFWLRQDOLW\ LQ WKH 3*)�7LN=�
SDFNDJH� DOWKRXJK GUDZLQJ �' JUDSKLFV ZLWK 3*)�7LN= LV YHU\ QRQࢻ�H[LEOH� PDLQO\ EH�
FDXVH LW ODFNV IXQFWLRQDOLW\ IRU LGHQWLI\LQJ WKH VXUIDFHV WKDW DUH FRYHUHG E\ RWKHU VXUIDFHV
DQG VKRXOG EH H[FOXGHG IURP WKH UHQGHUHG LPDJH�
$ SDFNDJH WKDW FDQ KDQGOH WKLV FRUUHFWO\ LV WKH SVW�VROLGHV�G � SDFNDJH�
$QRWKHU ZD\ WR FUHDWH �' JUDSKLFV LV WR XVH $V\PSWRWH�

� &KDSWHU �� RQ SDJH ���
� KWWS���ZZZ�FWDQ�RUJ�SNJ�SVW�VROLGHV�G
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�$V\PSWRWH������YHFWRU���JUDSKLFV���ODQJXDJH���

���

http://www.ctan.org/pkg/pst-solides3d
http://en.wikipedia.org/wiki/Asymptote%20%28vector%20graphics%20language%29
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��� 0DFURV
'RFXPHQWV SURGXFHG ZLWK WKH FRPPDQGV \RX KDYH OHDUQHG XS WR WKLV SRLQW ZLOO ORRN
DFFHSWDEOH WR D ODUJH DXGLHQFH� :KLOH WKH\ DUH QRW IDQF\�ORRNLQJ� WKH\ REH\ DOO WKH
HVWDEOLVKHG UXOHV RI JRRG W\SHVHWWLQJ� ZKLFK ZLOO PDNH WKHP HDV\ WR UHDG DQG SOHDVDQW
WR ORRN DW� +RZHYHU� WKHUH DUH VLWXDWLRQV ZKHUH /D7H; GRHV QRW SURYLGH D FRPPDQG RU
HQYLURQPHQW WKDW PDWFKHV \RXU QHHGV� RU WKH RXWSXW SURGXFHG E\ VRPH H[LVWLQJ FRPPDQG
PD\ QRW PHHW \RXU UHTXLUHPHQWV�
,Q WKLV FKDSWHU� ZH ZLOO WU\ WR JLYH VRPH KLQWV RQ KRZ WR WHDFK /D7H; QHZ WULFNV DQG KRZ
WR PDNH LW SURGXFH RXWSXW WKDW ORRNV GLࢹHUHQW IURP ZKDW LV SURYLGHG E\ GHIDXOW�
/D7H; LV D IDLUO\ KLJK�OHYHO ODQJXDJH FRPSDUHG WR 3ODLQ 7H; DQG WKXV LV PRUH OLPLWHG�
7KH QH[W FKDSWHU� ZLOO IRFXV RQ 3ODLQ 7H; DQG ZLOO H[SODLQ DGYDQFHG WHFKQLTXHV IRU
SURJUDPPLQJ�

����� 1HZ FRPPDQGV
7R DGG \RXU RZQ FRPPDQGV� XVH WKH
?QHZFRPPDQG^QDPH`>QXP@^GHILQLWLRQ`
FRPPDQG� %DVLFDOO\� WKH FRPPDQG UHTXLUHV WZR DUJXPHQWV� WKH QDPH RI WKH FRPPDQG
\RX ZDQW WR FUHDWH� DQG WKH GHQLWLRQ RI WKH FRPPDQG� 1RWH WKDW WKH FRPPDQG QDPH
FDQ EXW QHHG QRW EH HQFORVHG LQ EUDFHV� DV \RX OLNH� 7KH QXP DUJXPHQW LQ VTXDUH EUDFNHWV
LV RSWLRQDO DQG VSHFLࢺHV WKH QXPEHU RI DUJXPHQWV WKH QHZ FRPPDQG WDNHV �XS WR � DUH
SRVVLEOH�� ,I PLVVLQJ LW GHIDXOWV WR �� L�H� QR DUJXPHQW DOORZHG�
7KH IROORZLQJ WZR H[DPSOHV VKRXOG KHOS \RX WR JHW WKH LGHD� 7KH UVWࢺ H[DPSOH GHࢺQHV
D QHZ FRPPDQG FDOOHG ?ZEDO WKDW ZLOO SULQW ْ7KH :LNLERRN DERXW /D7H;ْ� 6XFK D
FRPPDQG FRXOG FRPH LQ KDQG\ LI \RX KDG WR ZULWH WKH WLWOH RI WKLV ERRN RYHU DQG RYHU
DJDLQ�

?QHZFRPPDQG^?ZEDO`^7KH :LNLERRN DERXW ?/D7H;`
7KLV LV նն?ZEDO

7KLV LV ّ7KH :LNLERRN DERXW /D7H;ْ ٘ ّ7KH :LNLERRN DERXW /D7H;ْ

7KH QH[W H[DPSOH LOOXVWUDWHV KRZ WR GHࢺQH D QHZ FRPPDQG WKDW WDNHV RQH DUJXPHQW�
7KH �� WDJ JHWV UHSODFHG E\ WKH DUJXPHQW \RX VSHFLI\� ,I \RX ZDQWHG WR XVH PRUH WKDQ
RQH DUJXPHQW� XVH �� DQG VR RQ� WKHVH DUJXPHQWV DUH DGGHG LQ DQ H[WUD VHW RI EUDFNHWV�

� &KDSWHU �� RQ SDJH ���

���



0DFURV

?QHZFRPPDQG^?ZEDOVXS`>�@ ^
7KLV LV WKH :LNLERRN DERXW /D7H;
VXSSRUWHG E\ ��`

?QHZFRPPDQG^?ZEDO7ZR`>�@ ^
7KLV LV WKH :LNLERRN DERXW /D7H;
VXSSRUWHG E\ �� DQG ��`

� LQ WKH GRFXPHQW ERG\�
?EHJLQ^LWHPL]H`
?LWHP ?ZEDOVXS^:LNLPHGLD`
?LWHP ?ZEDOVXS^ORWV RI XVHUV�`
?LWHP ?ZEDO7ZR^-RKQ 'RH`^$QWKHD 6PLWK`
?HQG^LWHPL]H`

ٗ 7KLV LV WKH :LNLERRN DERXW /D7H; VXSSRUWHG E\ :LNLPHGLD
ٗ 7KLV LV WKH :LNLERRN DERXW /D7H; VXSSRUWHG E\ ORWV RI XVHUV�
ٗ 7KLV LV WKH :LNLERRN DERXW /D7H; VXSSRUWHG E\ -RKQ 'RH DQG $QWKHD 6PLWK

1DPH \RXU QHZ FRPPDQG ?ZEDO7ZR DQG QRW ?ZEDO� DV GLJLWV FDQQRW EH XVHG WR QDPH
PDFURV ً LQYDOLG FKDUDFWHUV ZLOO HUURU RXW DW FRPSLOH�WLPH�
/D7H; ZLOO QRW DOORZ \RX WR FUHDWH D QHZ FRPPDQG WKDW ZRXOG RYHUZULWH DQ H[LVWLQJ RQH�
%XW WKHUH LV D VSHFLDO FRPPDQG LQ FDVH \RX H[SOLFLWO\ ZDQW WKLV� ?UHQHZFRPPDQG� ,W XVHV
WKH VDPH V\QWD[ DV WKH ?QHZFRPPDQG FRPPDQG�
,Q FHUWDLQ FDVHV \RX PLJKW DOVR ZDQW WR XVH WKH ?SURYLGHFRPPDQG FRPPDQG� ,W ZRUNV
OLNH ?QHZFRPPDQG� EXW LI WKH FRPPDQG LV DOUHDG\ GHࢺQHG� /D7H; ZLOO VLOHQWO\ LJQRUH WKH
QHZ FRPPDQG�
:LWK /D7H[�H� LW LV DOVR SRVVLEOH WR DGG D GHIDXOW SDUDPHWHU WR D FRPPDQG ZLWK WKH
IROORZLQJ V\QWD[�
?QHZFRPPDQG^QDPH`>QXP@>GHIDXOW@^GHILQLWLRQ`
,I WKH GHIDXOW SDUDPHWHU RI ?QHZFRPPDQG LV SUHVHQW� WKHQ WKH UVWࢺ RI WKH QXPEHU RI
DUJXPHQWV VSHFLࢺHG E\ QXP LV RSWLRQDO ZLWK D GHIDXOW YDOXH RI GHIDXOW� LI DEVHQW� WKHQ
DOO RI WKH DUJXPHQWV DUH UHTXLUHG�

?QHZFRPPDQG^?ZEDO7ZR`>�@>:LNLPHGLD@^
7KLV LV WKH :LNLERRN DERXW /D7H;
VXSSRUWHG E\ ^��` DQG ^��`�`

� LQ WKH GRFXPHQW ERG\�
?EHJLQ^LWHPL]H`
?LWHP ?ZEDO7ZR^-RKQ 'RH`
?LWHP ?ZEDO7ZR>ORWV RI XVHUV@^-RKQ 'RH`
?HQG^LWHPL]H`

ٗ 7KLV LV WKH :LNLERRN DERXW /D7H; VXSSRUWHG E\ :LNLPHGLD DQG -RKQ 'RH�
ٗ 7KLV LV WKH :LNLERRN DERXW /D7H; VXSSRUWHG E\ ORWV RI XVHUV DQG -RKQ 'RH�

1RWH

���



1HZ HQYLURQPHQWV

:KHQ WKH FRPPDQG LV XVHG ZLWK DQ H[SOLFLW UVWࢺ SDUDPHWHU LW LV JLYHQ HQFORVHG ZLWK
EUDFNHWV �KHUH ْ>ORWV RI XVHUV@ْ��
+HUH LV D FRPPRQ H[DPSOH� LI \RX DUH ZULWLQJ D ERRN DERXW 0DWKHPDWLFV DQG \RX KDYH WR
XVH YHFWRUV� \RX KDYH WR GHFLGH KRZ WKH\ ZLOO ORRN� 7KHUH DUH VHYHUDO GLࢹHUHQW VWDQGDUGV�
XVHG LQ PDQ\ ERRNV� ,I D LV D YHFWRU� VRPH SHRSOH OLNH WR DGG DQ DUURZ RYHU LW �⃗a�� RWKHU
SHRSOH ZULWH LW XQGHUOLQHG �D �� DQRWKHU FRPPRQ YHUVLRQ LV WR ZULWH LW EROG �D �� /HW XV
DVVXPH \RX ZDQW WR ZULWH \RXU YHFWRUV ZLWK DQ DUURZ RYHU WKHP� WKHQ DGG WKH IROORZLQJ
OLQH LQ \RXU P\VW\OH�VW\ �
?QHZFRPPDQG^?P\YHF`>�@^?YHF^��``
DQG ZULWH \RXU YHFWRUV LQVLGH WKH QHZ ?P\YHF^���` FRPPDQG� <RX FDQ FDOO LW DV \RX
ZLVK� EXW \RXَG EHWWHU FKRRVH D VKRUW QDPH EHFDXVH \RX ZLOO SUREDEO\ ZULWH LW YHU\ RIWHQ�
7KHQ� LI \RX FKDQJH \RXU PLQG DQG \RX ZDQW \RXU YHFWRUV WR ORRN GLࢹHUHQWO\ \RX MXVW
KDYH WR FKDQJH WKH GHࢺQLWLRQ RI \RXU ?P\YHF^���`� 8VH WKLV DSSURDFK ZKHQHYHU \RX FDQ�
WKLV ZLOO VDYH \RX D ORW RI WLPH DQG LQFUHDVH WKH FRQVLVWHQF\ RI \RXU GRFXPHQW�

������� 'HFODUH5REXVW&RPPDQG
6RPH FRPPDQGV DUH IUDJLOH � WKDW LV WKH\ IDLO LQ VRPH HQYLURQPHQWV� ,I D PDFUR ZRUNV LQ
ERG\ WH[W EXW QRW LQ �IRU H[DPSOH� D JXUHࢺ FDSWLRQ� LWَV ZRUWK WU\LQJ WR UHSODFH WKH ?QHZ�
FRPPDQG^?0\&RPPDQG`��� GHFODUDWLRQ ZLWK ?'HFODUH5REXVW&RPPDQG^?0\&RPPDQG`���
LQ WKH SUHDPEOH� 7KLV LV HVSHFLDOO\ WUXH IRU PDFURV ZKLFK� ZKHQ H[SDQGHG� SURGXFH WH[W
WKDW LV ZULWWHQ WR D �DX[ �OHࢺ

����� 1HZ HQYLURQPHQWV
-XVW DV ZLWK WKH ?QHZFRPPDQG FRPPDQG� WKHUH LV D FRPPDQG WR FUHDWH \RXU RZQ HQYL�
URQPHQWV� 7KH ?QHZHQYLURQPHQW FRPPDQG XVHV WKH IROORZLQJ V\QWD[�
?QHZHQYLURQPHQW^QDPH`>QXP@^EHIRUH`^DIWHU`
$JDLQ ?QHZHQYLURQPHQW FDQ KDYH DQ RSWLRQDO DUJXPHQW� :KHQ WKH ?EHJLQ^QDPH` FRP�
PDQG �ZKLFK VWDUWV WKH HQYLURQPHQW� LV HQFRXQWHUHG� WKH PDWHULDO VSHFLࢺHG LQ WKH EHIRUH
DUJXPHQW LV SURFHVVHG EHIRUH WKH WH[W LQ WKH HQYLURQPHQW JHWV SURFHVVHG� 7KH PDWHULDO
LQ WKH DIWHU DUJXPHQW JHWV SURFHVVHG ZKHQ WKH ?HQG^QDPH` FRPPDQG �ZKLFK HQGV WKH
HQYLURQPHQW� LV HQFRXQWHUHG�
7KH QXP DUJXPHQW LV XVHG WKH VDPH ZD\ DV LQ WKH ?QHZFRPPDQG FRPPDQG� /D7H; PDNHV
VXUH WKDW \RX GR QRW GHࢺQH DQ HQYLURQPHQW WKDW DOUHDG\ H[LVWV� ,I \RX HYHU ZDQW WR FKDQJH
DQ H[LVWLQJ FRPPDQG� \RX FDQ XVH WKH ?UHQHZHQYLURQPHQW FRPPDQG� ,W XVHV WKH VDPH
V\QWD[ DV WKH ?QHZHQYLURQPHQW FRPPDQG�
7KH H[DPSOH EHORZ LOOXVWUDWHV WKH XVDJH RI WKH ?QHZHQYLURQPHQW FRPPDQG�

?QHZHQYLURQPHQW^NLQJ`
^ ?UXOH^�H[`^�H[`?KVSDFH^?VWUHWFK^�`` `
^ ?KVSDFH^?VWUHWFK^�``?UXOH^�H[`^�H[` `

?EHJLQ^NLQJ`
0\ KXPEOH VXEMHFWV ?OGRWV
?HQG^NLQJ`

���



0DFURV

)LJXUH ���

������� 8QPDWFKHG EUDFHV
2IWHQ� SDUW RI WKH PRWLYH EHKLQG FUHDWLQJ DQ HQYLURQPHQW LV WR VXUURXQG LWV ERG\ LQ D
JURXSLQJ RI EUDFHV� +RZHYHU� WKLV UHTXLUHV XQPDWFKHG EUDFHV WR DSSHDU LQ ERWK WKH EHJLQ�
QLQJ DQG HQG SRUWLRQV RI WKH HQYLURQPHQW GHFODUDWLRQ� ZKLFK ZLOO SUHYHQW WKH GRFXPHQW
IURP FRPSLOLQJ� 7R VROYH WKLV LVVXH� XVH WKH 7H; V\QRQ\PV ?EJURXS DQG ?HJURXS LQVWHDG
RI W\SLQJ ^ DQG ` LQ WKLV FDVH�

������� ([WUD VSDFH
:KHQ FUHDWLQJ D QHZ HQYLURQPHQW \RX PD\ HDVLO\ JHW ELWWHQ E\ H[WUD VSDFHV FUHHSLQJ LQ�
ZKLFK FDQ SRWHQWLDOO\ KDYH IDWDO HࢹHFWV� )RU H[DPSOH ZKHQ \RX ZDQW WR FUHDWH D WLWOH
HQYLURQPHQW ZKLFK VXSSUHVVHV LWV RZQ LQGHQWDWLRQ DV ZHOO DV WKH RQH RQ WKH IROORZLQJ
SDUDJUDSK� 7KH ?LJQRUHVSDFHV FRPPDQG LQ WKH EHJLQ EORFN RI WKH HQYLURQPHQW ZLOO
PDNH LW LJQRUH DQ\ VSDFH DIWHU H[HFXWLQJ WKH EHJLQ EORFN� 7KH HQG EORFN LV D ELW PRUH
WULFN\ DV VSHFLDO SURFHVVLQJ RFFXUV DW WKH HQG RI DQ HQYLURQPHQW� :LWK WKH ?LJQRUHV�
SDFHVDIWHUHQG /D7H; ZLOO LVVXH DQ ?LJQRUHVSDFHV DIWHU WKH VSHFLDO ٍHQGَ SURFHVVLQJ KDV
RFFXUUHG�

?QHZHQYLURQPHQW^VLPSOH`�
^?QRLQGHQW`�
^?SDU?QRLQGHQW`

?EHJLQ^VLPSOH`
6HH WKH VSDFH??WR WKH OHIW�
?HQG^VLPSOH`
6DPH??KHUH�

6HH WKH VSDFH
WR WKH OHIW�

6DPH
KHUH�

���



'HFODUH FRPPDQGV ZLWKLQ QHZHQYLURQPHQW

?QHZHQYLURQPHQW^FRUUHFW`�
^?QRLQGHQW?LJQRUHVSDFHV`�
^?SDU?QRLQGHQW�
?LJQRUHVSDFHVDIWHUHQG`

?EHJLQ^FRUUHFW`
1R VSDFH??WR WKH OHIW�
?HQG^FRUUHFW`
6DPH??KHUH�

1R VSDFH
WR WKH OHIW�

6DPH
KHUH�

$OVR� LI \RXَUH VWLOO KDYLQJ SUREOHPV ZLWK H[WUD VSDFH EHLQJ DSSHQGHG DW WKH HQG RI \RXU
HQYLURQPHQW ZKHQ XVLQJ WKH ?LQSXW IRU H[WHUQDO VRXUFH� PDNH VXUH WKHUH LV QR VSDFH
EHWZHHQ WKH EHJLQQLQJ� VRXUFLQJ� DQG HQG RI WKH HQYLURQPHQW� VXFK DV�
?EHJLQ^FRUUHFW`?LQSXW^VRPHILOH�WH[`?HQG^FRUUHFW`
RU
?EHJLQ^FRUUHFW`�
?LQSXW^VRPHILOH�WH[`�
?HQG^FRUUHFW`

����� 'HFODUH FRPPDQGV ZLWKLQ QHZHQYLURQPHQW
1HZ FRPPDQGV FDQ EH GHFODUHG ZLWKLQ QHZHQYLURQPHQW� &RPPDQGV GHFODUHG ZLWKLQ WKH
QHZHQYLURQPHQW UHIHU WR WKHLU DUJXPHQWV E\ GRXEOLQJ WKH � FKDUDFWHU� ,Q WKH IROORZLQJ
H[DPSOH� D QHZ HQYLURQPHQW LV GHFODUHG DORQJ ZLWK D QHVWHG FRPPDQG�
?QHZHQYLURQPHQW^WRSLFV`^
?QHZFRPPDQG^?WRSLF`>�@^ ?LWHP^��� � ���?` `
7RSLFV�
?EHJLQ^LWHPL]H`
`
^
?HQG^LWHPL]H`
`
,I� E\ PLVWDNH� WKH DUJXPHQWV SDVVHG WR WKH ?WRSLFV PDFUR DUH GHࢺQHG ZLWK D VLQJOH �
FKDUDFWHU� WKH IROORZLQJ HUURU PHVVDJH ZLOO EH WKURZQ�

� ,OOHJDO SDUDPHWHU QXPEHU LQ GHILQLWLRQ RI ?WRSLFV�

����� ([WHQGLQJ WKH QXPEHU RI DUJXPHQWV
7KH [NH\YDO SDFNDJHV ZLOO OHW \RX GHࢺQH NH\�YDOXH RSWLRQV IRU FRPPDQGV�
?P\FRPPDQG>NH\� YDOXH�� NH\� YDOXH�@^VRPH WH[W`

���



0DFURV

7KH SDFNDJH LV TXLWH FRPSOHWH DQG GRFXPHQWDWLRQ LV H[KDXVWLYH� :H UHFRPPHQG WKDW
SDFNDJH GHYHORSHUV UHDG LW� KWWS���ZZZ�FWDQ�RUJ�SNJ�[NH\YDO
/HWَV SURYLGH D VLPSOH H[DPSOH��
?XVHSDFNDJH^[NH\YDO`
� ���

?PDNHDWOHWWHU
?GHI?P\#HPSKVW\OH��^?FVQDPH P\#VW\OH#��?HQGFVQDPH`
�� 3UHGHILQHG VW\OHV
?SURYLGHFRPPDQG?P\#VW\OH#GHIDXOW^?HP`
?SURYLGHFRPPDQG?P\#VW\OH#EROG^?EIVHULHV`

?GHILQH#NH\^P\HPSK`^FRGH`^�
?GHI?P\#HPSKVW\OH^��`

`
?GHILQH#NH\^P\HPSK`^VW\OH`^�

?GHI?P\#HPSKVW\OH^?FVQDPH P\#VW\OH#��?HQGFVQDPH`
`
?QHZFRPPDQG?VHWHPSK>�@^�

?VHWNH\V^P\HPSK`^��`
`

?UHQHZFRPPDQG?HPSK>�@^�
^?P\#HPSKVW\OH ��`

`

?PDNHDWRWKHU

6RPHWKLQJ ?HPSK^LPSRUWDQW`

?VHWHPSK^VW\OH EROG`
6RPHWKLQJ ?HPSK^LPSRUWDQW`

?VHWHPSK^FRGH ?/DUJH?VIIDPLO\`
6RPHWKLQJ ?HPSK^LPSRUWDQW`

����� $ULWKPHWLF
81.12:1 7(03/$7( ([SDQG
/D7H; FDQ PDQLSXODWH QXPEHUV�
7KH FDOF SDFNDJH SURYLGHV WKH FRPPRQ LQࢺ[ QRWDWLRQ�
?XVHSDFNDJH^FDOF`
� ���
?QHZFRXQWHU^PLQH`
?VHWFRXQWHU^PLQH`^���`
?WKHPLQH
)RU KLJK�SUHFLVLRQ FRPSXWDWLRQV� \RX FDQ XVH WKH IS� SDFNDJH�
?XVHSDFNDJH^IS`

� &OLS
?>
?)3PXO?UHVXOW^�`^�`
?)3FOLS?UHVXOW?UHVXOW
��  ?UHVXOW
?@

� WH[�VWDFNH[FKDQJH�FRP ʆ^KWWS���WH[�VWDFNH[FKDQJH�FRP�TXHVWLRQV�������
D�SDFNDJH�WHPSODWH�XVLQJ�[NH\YDO`

� FWDQ�PDFNLFKDQ�FRP ʆ^KWWS���FWDQ�PDFNLFKDQ�FRP�PDFURV�ODWH[�FRQWULE�IS�5($'0(`

���
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&RQGLWLRQDOV

� ,QIL[
?>
?QHZFRPPDQG?UHVXOW^��`
?VTUW^?VLQ���?UHVXOW�` ?DSSUR[
?)3HYDO?UHVXOW^URXQG�URRW���VLQ�UHVXOW � ��������`
?UHVXOW
?@

� 3RVWIL[
?>
?)3XSQ?UHVXOW^�� ��� � ���� VZDS � � � �  � VZDS �` � RU ?)3XSQ?UHVXOW^� ����
�� ��� � � � � �  �`
?)3FOLS?UHVXOW?UHVXOW
������� � �����  ����� � �  ?UHVXOW
?@

� +LJK SUHFLVLRQ
?>
?)3GLY?UHVXOW^��`^�`
?IUDF^��`^�` ?DSSUR[ ?)3WUXQF?UHVXOW?UHVXOW^�`
?UHVXOW
?@

����� &RQGLWLRQDOV
/D7H; FDQ XVH FRQGLWLRQDOV WKDQNV WR WKH LIWKHQ SDFNDJH�
?XVHSDFNDJH^LIWKHQ`
� ���

?LIWKHQHOVH^ ?HTXDO^?P\YDU`^WUXH` `^
7KLV LV WUXH�

`^
7KLV LV IDOVH�

`

����� /RRSV
7KH 3*)�7LN= H[WHQVLRQ SURYLGHV WKH ?IRUHDFK FRPPDQG�
?XVHSDFNDJH^WLN]`
� ���

?IRUHDFK ?L�?T LQ ^ZKHDW���J� ZDWHU��/� \HDVW��J`^
?QRLQGHQW?L?GRWILOO?T??

`
,I \RX DUH RQO\ XVLQJ ?IRUHDFK DQG QRW GUDZLQJ JUDSKLFV� \RX PD\ LQVWHDG XVH WKH SJIIRU
SDFNDJH GLUHFWO\�
$OWHUQDWLYHO\ \RX FDQ FKHFN RXW WKH PXOWLGR SDFNDJH�

����� 6WULQJV
[VWULQJ SURYLGHV D ORW RI IHDWXUHV� )URP &7$1�
ٗ WHVWLQJ D VWULQJَV FRQWHQWV
ٗ H[WUDFWLQJ VXEVWULQJV
ٗ VXEVWLWXWLRQ RI VXEVWULQJV
ٗ VWULQJ OHQJWK

���



0DFURV

ٗ SRVLWLRQ RI D VXEVWULQJ
ٗ QXPEHU RI UHFXUUHQFHV RI D VXEVWULQJ
([DPSOHV�
?XVHSDFNDJH^[VWULQJ`
� ���

?QHZFRPPDQG?P\VWU^+HOOR :RUOG�`

7KH VWULQJ CC?P\VWU

 KDV ?6WU/HQ^?P\VWU`^` FKDUDFWHUV�

3UHGLFDWH CC?P\VWU^` FRQWDLQV WKH ZRUG +HOOR

 LV
?,I6XE6WU^?P\VWU`^+HOOR`^WUXH`^IDOVH`�

����� /D7H; +RRNV
/D7H; SURYLGH WZR KRRNV�
ٗ ?$W%HJLQ'RFXPHQW ZLOO OHW \RX VSHFLI\ D VHW RI FRPPDQGV WKDW ZLOO EH H[HFXWHG ZKHQ
?EHJLQ^GRFXPHQW` LV PHW�

ٗ ?$W(QG'RFXPHQW GRHV WKH VDPH IRU ?HQG^GRFXPHQW`�
7KLV JLYHV \RX VRPH PRUH \H[LEOLWࢻ IRU PDFURV� ,W FDQ EH XVHIXO WR RYHUULGH VHWWLQJV WKDW
JHW H[HFXWHG DIWHU WKH SUHDPEOH� 7KHVH KRRNV FDQ EH FDOOHG VHYHUDO WLPHV� 7KH FRPPDQGV
ZLOO EH H[HFXWHG LQ WKH RUGHU WKH\ ZHUH VHW�
)RU LQVWDQFH� OHWَV UHSODFH WKH SDJH QXPEHUV ZLWK ROGVW\OHQXPV�
?XVHSDFNDJH^WH[WFRPS`

?$W%HJLQ'RFXPHQW^�
� 0DNH WKH SDJH QXPEHUV LQ WH[W ILJXUHV
?OHW?P\7KH3DJH?WKHSDJH
?UHQHZFRPPDQG^?WKHSDJH`^ ?ROGVW\OHQXPV^?P\7KH3DJH` `

`
7KHUH DUH DOVR KRRNV IRU FODVVHV DQG SDFNDJHV� 6HH &UHDWLQJ 3DFNDJHV��

������ &RPPDQG�OLQH /D7H;
,I \RX ZRUN RQ D 8QL[�OLNH 26� \RX PLJKW EH XVLQJ 0DNHࢺOHV RU DQ\ NLQG RI VFULSW WR EXLOG
\RXU /D7H; SURMHFWV� ,Q WKDW FRQQHFWLRQ LW PLJKW EH LQWHUHVWLQJ WR SURGXFH GLࢹHUHQW
YHUVLRQV RI WKH VDPH GRFXPHQW E\ FDOOLQJ /D7H; ZLWK FRPPDQG�OLQH SDUDPHWHUV� ,I \RX
DGG WKH IROORZLQJ VWUXFWXUH WR \RXU GRFXPHQW�
?XVHSDFNDJH^LIWKHQ`
����

� GHIDXOW YDOXH�
?SURYLGHFRPPDQG?EODFNDQGZKLWH^IDOVH`
����

?LIWKHQHOVH^ ?HTXDO^?EODFNDQGZKLWH`^WUXH` `^
� �EODFN DQG ZKLWH� PRGH� GR VRPHWKLQJ��
`^
� �FRORU� PRGH� GR VRPHWKLQJ GLIIHUHQW��
`
1RZ \RX FDQ FDOO /D7H; OLNH WKLV�

� &KDSWHU �� RQ SDJH ���

���



1RWHV DQG 5HIHUHQFHV

ODWH[ 
?SURYLGHFRPPDQG^?EODFNDQGZKLWH`^WUXH`?LQSXW^WHVW�WH[`


)LUVW WKH FRPPDQG ?EODFNDQGZKLWH JHWV GHࢺQHG DQG WKHQ WKH DFWXDO OHࢺ LV UHDG ZLWK
LQSXW� %\ VHWWLQJ ?EODFNDQGZKLWH WR IDOVH WKH FRORU YHUVLRQ RI WKH GRFXPHQW ZRXOG EH
SURGXFHG�

������ 1RWHV DQG 5HIHUHQFHV

���





��� 3ODLQ 7H;
:KLOH \RX SOD\ ZLWK /D7H; PDFURV� \RX ZLOO QRWLFH WKDW LW LV TXLWH OLPLWHG� <RX PD\
ZRQGHU KRZ DOO WKHVH SDFNDJHV \RX DUH XVLQJ HYHU\ GD\ KDYH EHHQ LPSOHPHQWHG ZLWK VR
OLWWOH� ,Q IDFW� /D7H; LV D VHW RI 3ODLQ 7H; PDFURV DQG PRVW SDFNDJHV XVH 3ODLQ 7H;
FRGH� 3ODLQ 7H; LV PXFK PRUH ORZ�OHYHO� LW KDV PXFK PRUH FDSDELOLWLHV DW WKH FRVW RI D
VWHHS OHDUQLQJ FXUYH DQG FRPSOH[ SURJUDPPLQJ�
8S WR D IHZ H[FHSWLRQV� \RX FDQ XVH WKH IXOO 3ODLQ 7H; ODQJXDJH ZLWKLQ D YDOLG /D7H;
GRFXPHQW ZKHUHDV WKH RSSRVLWH LV IDOVH�

����� 9RFDEXODU\
7R DYRLG FRQIXVLRQ LW VHHPV QHFHVVDU\ WR H[SODLQ VRPH WHUPV�
ٗ $ JURXS LV HYHU\WKLQJ DIWHU DQ RSHQLQJ EUDFH DQG EHIRUH WKH PDWFKLQJ FORVLQJ EUDFH�
ٗ $ WRNHQ LV D FKDUDFWHU� D FRQWURO VHTXHQFH� RU D JURXS�
ٗ $ FRQWURO VHTXHQFH LV DQ\WKLQJ WKDW EHJLQV ZLWK D ?� ,W LV QRW SULQWHG DV LV� LW LV H[SDQGHG
E\ WKH 7H; HQJLQH DFFRUGLQJ WR LWV W\SH�

ٗ $ FRPPDQG �RU IXQFWLRQ RU PDFUR � LV D FRQWURO VHTXHQFH WKDW PD\ H[SDQG WR WH[W� WR
�UH�GHࢺQLWLRQ RI FRQWURO VHTXHQFHV� HWF�

ٗ $ SULPLWLYH LV D FRPPDQG WKDW LV KDUG FRGHG LQ WKH 7H; HQJLQH� L�H� LW LV QRW ZULWWHQ
LQ 3ODLQ 7H;�

ٗ $ UHJLVWHU LV WKH 7H; ZD\ WR KDQGOH YDULDEOHV� 7KH\ DUH OLPLWHG LQ QXPEHUV ���� IRU
HDFK W\SH RI UHJLVWHU LQ FODVVLF 7H;� ����� LQ H�7H;��

ٗ $ OHQJWK LV D FRQWURO VHTXHQFH WKDW FRQWDLQV D OHQJWK �D QXPEHU IROORZHG E\ D XQLW��
6HH /HQJWKV��

ٗ $ IRQW LV D FRQWURO VHTXHQFH WKDW UHIHUV WR D IRQW �OHࢺ 6HH )RQWV��
ٗ $ ER[ LV DQ REMHFW WKDW LV PDGH IRU SULQWLQJ� $Q\WKLQJ WKDW HQGV RQ WKH SDSHU LV D ER[�
OHWWHUV� SDUDJUDSKV� SDJHV��� 6HH %R[HV��

ٗ $ JOXH LV D FHUWDLQ DPRXQW RI VSDFH WKDW LV SXW EHWZHHQ ER[HV ZKHQ WKH\ DUH EHLQJ
FRQFDWHQDWHG�

ٗ $ FRXQWHU LV D UHJLVWHU FRQWDLQLQJ D QXPEHU� 6HH &RXQWHUV��
7KHUH PD\ EH PRUH WHUPV� EXW ZH KRSH WKDW LW ZLOO GR LW IRU QRZ�

����� &DWFRGHV
,Q 7H; VRPH FKDUDFWHUV KDYH D VSHFLDO PHDQLQJ WKDW LV QRW WR SULQW WKH DVVRFLDWHG JO\SK�
)RU H[DPSOH� ? LV XVHG WR LQWURGXFH D FRQWURO VHTXHQFH� DQG ZLOO QRW SULQW D EDFNVODVK E\
GHIDXOW�

� &KDSWHU �� RQ SDJH ���
� &KDSWHU � RQ SDJH ��
� &KDSWHU �� RQ SDJH ���
� &KDSWHU �� RQ SDJH ���

���



3ODLQ 7H;

7R GLVWLQJXLVK EHWZHHQ GLࢹHUHQW PHDQLQJV RI WKH FKDUDFWHUV� 7H; VSOLW WKHP LQWR FDWHJRU\
FRGHV � RU FDWFRGHV IRU VKRUW� 7KHUH DUH �� FDWHJRU\ FRGHV LQ 7H;�
$ SRZHUIXO IHDWXUH RI 7H; LV LWV DELOLW\ WR UHGHࢺQH WKH ODQJXDJH LWVHOI� VLQFH WKHUH LV D
?FDWFRGH IXQFWLRQ WKDW ZLOO OHW \RX FKDQJH WKH FDWHJRU\ FRGH RI DQ\ FKDUDFWHUV�
+RZHYHU� WKLV LV QRW UHFRPPHQGHG� DV LW FDQ PDNH FRGH GLࢼFXOW WR UHDG� 6KRXOG \RX
UHGHࢺQH DQ\ FDWFRGH LQ D FODVV RU LQ D VW\OH �OHࢺ PDNH VXUH WR UHYHUW LW EDFN DW WKH HQG RI
\RXU �OHࢺ
,I \RX UHGHࢺQH FDWFRGHV LQ \RXU GRFXPHQW� PDNH VXUH WR GR LW DIWHU WKH SUHDPEOH WR
SUHYHQW FODVKHV ZLWK SDFNDJH ORDGLQJ�

&RGH 'HVFULSWLRQ 'HIDXOW VHW
� (VFDSH FKDUDFWHU DQG FRQWURO VH�

TXHQFHV
?

� %HJLQQLQJ RI JURXS ^
� (QG RI JURXS `
� 0DWK VKLIW �
� $OLJQPHQW WDE 	
� (QG RI OLQH ȑȑ0 �$6&,, UHWXUQ�
� 0DFUR SDUDPHWHU �
� 6XSHUVFULSW ȑ DQG ȑȑ.
� 6XEVFULSW B DQG ȑȑ$
� ,JQRUHG FKDUDFWHU ȑȑ# �$6&,, QXOO�
�� 6SDFH ֱ DQG ȑȑ, �$6&,, KRUL]RQWDO WDE�
�� /HWWHU $���= DQG D���]
�� 2WKHU FKDUDFWHU HYHU\WKLQJ QRW OLVWHG LQ WKH RWKHU

FDWFRGHV� 0RVW QRWDEO\� #�
�� $FWLYH FKDUDFWHU ȥ DQG ȑȑ/ �$6&,, IRUP IHHG�
�� &RPPHQW FKDUDFWHU �
�� ,QYDOLG FKDUDFWHU ȑȑ" �$6&,, GHOHWH�

������� $FWLYH FKDUDFWHUV
$FWLYH FKDUDFWHUV UHVHPEOH PDFURV� WKH\ DUH VLQJOH FKDUDFWHUV WKDW ZLOO H[SDQG EHIRUH DQ\
RWKHU FRPPDQG�

?FDWFRGHC  ��
?GHI^?7H;`
���
7KLV LV D VWXSLG H[DPSOH RI �

7KLV LV D VWXSLG H[DPSOH RI 7H;�

1RWH WKDW DQ DFWLYH FKDUDFWHU QHHGV WR EH GLUHFWO\ IROORZHG E\ D GHࢺQLWLRQ� RWKHUZLVH WKH
FRPSLODWLRQ ZLOO IDLO�

���



&DWFRGHV

������� ([DPSOHV
7H[LQIR
7H[LQIR� XVHV D V\QWD[ VLPLODU WR 7H; ZLWK RQH PDMRU GLࢹHUHQFH� DOO IXQFWLRQV DUH LQWUR�
GXFHG ZLWK D # LQVWHDG RI D ?� 7KLV LV QRW E\ FKDQFH� LW DFWXDOO\ XVHV 7H; WR SULQW WKH
3') YHUVLRQ RI WKH �OHVࢺ :KDW LW EDVLFDOO\ GRHV LV LQSXWWLQJ WH[LQIR�WH[ ZKLFK UHGHࢺQHV
WKH FRQWURO VHTXHQFH FKDUDFWHU� 3RVVLEOH LPSOHPHQWDWLRQ�

?FDWFRGHC?# �
#GHI##^#FKDU��` � 7R ZULWH 
#
 FKDUDFWHU�
?FDWFRGHC?? �� #GHI?^^#WW #FKDU��``

7KH #7H; FRPPDQG ZDV SUHYLRXVO\ ZULWWHQ 
?7H;
� QRZ LW LV ZULWWHQ 
##7H;
�

7KH 7H; FRPPDQG ZDV SUHYLRXVO\ ZULWWHQ َ?7H;َ ,W LV QRZ ZULWWHQ َ#7H;َ�

:LWK WKLV UHGHࢺQLWLRQ� WKH َ#َ VKRXOG QRZ LQWURGXFH HYHU\ FRPPDQG� ZKLOH WKH َ?َ ZLOO
DFWXDOO\ SULQW D EDFNVODVK FKDUDFWHU�
,WHPL]H
6RPH PD\ QGࢺ WKH /D7H; V\QWD[ RI OLVW HQYLURQPHQWV D ELW FXPEHUVRPH� +HUH LV D TXLFN
ZD\ WR GHࢺQH D ZLNL�OLNH LWHPL]H�
?FDWFRGHC  ��
?GHI^?LWHP ^��``
?GHI?LWHPL]H��^^?OHIWVNLS  �� SW �� ?SDU``

?LWHPL]H^
)LUVW LWHP
6HFRQG LWHP
`
'ROODU DQG PDWK
,I \RX KDYH PDQ\ َGROODUَ V\PEROV WR SULQW� \RX PD\ EH EHWWHU Rࢹ WR FKDQJH WKH PDWK
VKLIW FKDUDFWHU�
?FDWFRGHC�  ��
?FDWFRGHC  �

,W FRVWV �����
/HW
V GR WKH PDWK� ����� ���� /HW
V KLJKOLJKW LW�
����� ���

������� ?PDNHDWOHWWHU DQG ?PDNHDWRWKHU
,I \RX KDYH GRQH D ELW RI /D7H; KDFNLQJ� \RX PXVW KDYH HQFRXQWHUHG WKRVH WZR FRPPDQGV�
?PDNHDWOHWWHU DQG ?PDNHDWRWKHU�
,Q 7H; WKH َ#َ FKDUDFWHUV EHORQJV WR FDWFRGH �� OHWWHUV E\ GHIDXOW� ,W PHDQV \RX FDQ XVH
LW IRU PDFUR QDPHV� /D7H; PDNHV XVH RI WKH FDWFRGH WR VSHFLI\ D UXOH� DOO QRQ�SXEOLF�
LQWHUQDO PDFURV WKDW DUH QRW VXSSRVHG WR EH DFFHVVHG E\ WKH HQG�XVHU FRQWDLQV DW OHDVW
RQH َ#َ FKDUDFWHU LQ WKHLU QDPH� ,Q WKH GRFXPHQW� /D7H; FKDQJHV WKH FDWFRGH RI َ#َ WR
��� RWKHUV �

� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�7H[LQIR

���
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3ODLQ 7H;

7KDWَV ZK\ ZKHQ \RX QHHG WR DFFHVV /D7H; LQWHUQDOV� \RX PXVW HQFORVH DOO WKH FRPPDQGV
DFFHVVLQJ SULYDWH IXQFWLRQV ZLWK ?PDNHDWOHWWHU DQG ?PDNHDWRWKHU� $OO WKH\ GR LV MXVW
FKDQJLQJ WKH FDWFRGH�
?GHI?PDNHDWOHWWHU^?FDWFRGHC#  ��`
?GHI?PDNHDWRWKHU^?FDWFRGHC#  ��`

����� 3ODLQ 7H; PDFURV
?QHZFRPPDQG DQG ?UHQHZFRPPDQG DUH /D7H;�VSHFLࢺF FRQWURO VHTXHQFHV� 7KH\ FKHFN WKDW
QR H[LVWLQJ FRPPDQG JHWV VKDGRZHG E\ WKH QHZ GHࢺQLWLRQ�
,Q 3ODLQ 7H;� WKH SULPLWLYHV IRU PDFUR GHࢺQLWLRQ PDNH QR FKHFN RQ SRVVLEOH VKDGRZLQJ�
,WَV XS WR \RX WR PDNH VXUH \RX DUH QRW EUHDNLQJ DQ\WKLQJ�
7KH V\QWD[ LV
?GHI�PDFURQDPH! ���VHS�!���VHS�!^PDFUR FRQWHQW� XVH RI DUJXPHQW ��� EODK� ��
���`
<RX FDQ XVH �DOPRVW� DQ\ VHTXHQFH RI FKDUDFWHU EHWZHHQ DUJXPHQWV� )RU LQVWDQFH OHWَV
ZULWH D VLPSOH PDFUR WKDW ZLOO FRQYHUW WKH GHFLPDO VHSDUDWRU IURP SRLQW WR FRPPD� )LUVW
WU\�
?GHI?SRLQWWRFRPPD �����^�������`
�����

?SRLQWWRFRPPD �������
7KLV ZLOO SULQW ��������� � :H DGGHG WKH SDUHQWKHVHV MXVW WR KLJKOLJKW WKH LVVXH KHUH�
(DFK SDUDPHWHU LV WKH VKRUWHVW SRVVLEOH LQSXW VHTXHQFH WKDW PDWFKHV WKH PDFUR GHࢺQLWLRQ�
VHSDUDWRUV LQFOXGHG� 7KXV �� PDWFKHV DOO FKDUDFWHUV XS WR WKH UVWࢺ SRLQW� DQG �� PDWFKHV
WKH UVWࢺ WRNHQ RQO\� L�H� WKH UVWࢺ FKDUDFWHU� VLQFH WKHUH LV QR VHSDUDWRU DIWHU LW�
6ROXWLRQ� DGG D VHFRQG VHSDUDWRU� $ VSDFH PD\ VHHP FRQYHQLHQW�
?GHI?SRLQWWRFRPPD ����� ^�������`
$V D JHQHUDO UXOH� HYHU\WLPH \RX H[SHFW VHYHUDO SDUDPHWHUV ZLWK VSHFLࢺF VHSDUDWRUV� WKLQN
RXW WKH ODVW VHSDUDWRU� ,I \RX GR QRW ZDQW WR SOD\ ZLWK VHSDUDWRUV� WKHQ 3ODLQ 7H; PDFURV
DUH XVHG MXVW DV /D7H; PDFURV �ZLWKRXW GHIDXOW SDUDPHWHU��
?GHI?P\PDFUR������^^?EI ��`��^?EI ��``
�� ���
?P\PDFUR^ZRUG�`^ZRUG� ZRUG�`^���`

������� ([SDQGHG GHࡃQLWLRQV
7H; KDV DQRWKHU GHࢺQLWLRQ FRPPDQG� ?HGHI� ZKLFK VWDQGV IRU H[SDQGHG GHI � 7KH V\QWD[
UHPDLQV WKH VDPH�
?HGHI�PDFURQDPH! �DUJXPHQWVOLVW!^�H[SDQGHG FRQWHQW!`
7KH FRQWHQW JHWV H[SDQGHG �EXW QRW H[HFXWHG� L�H� SULQWHG� DW WKH SRLQW ZKHUH ?HGHI LV
XVHG� LQVWHDG RI ZKHUH WKH GHࢺQHG PDFUR LV XVHG� 0DFUR H[SDQVLRQ LV QRW DOZD\V REYLRXV���
([DPSOH�
?GHI?LQWUR^([DPSOH`
?HGHI?H[DPSOH��^?LQWURa���a��`
?GHI?LQWUR^([HUFLVH`

?H[DPSOH^7KLV LV DQ H[DPSOH`
+HUH WKH UHGHࢺQLWLRQ RI ?LQWUR ZLOO KDYH QR HࢹHFW RQ ?H[DPSOH�

���



3ODLQ 7H; PDFURV

������� *OREDO GHࡃQLWLRQV
'HࢺQLWLRQV DUH OLPLWHG WR WKHLU VFRSH� +RZHYHU LW PLJKW EH FRQYHQLHQW VRPHWLPHV WR
GHࢺQH D PDFUR LQVLGH D JURXS WKDW UHPDLQ YDOLG RXWVLGH WKH JURXS� DQG XQWLO WKH HQG RI
WKH GRFXPHQW� 7KLV LV ZKDW ZH FDOO JOREDO GHQLWLRQV �
^
?GHI?/RFDO7H;^/RFDO?7H;`
?JOREDO?GHI?*OREDO7H;^*OREDO?7H;`
`
, FDQ VWLOO DFFHVV WKH ?*OREDO7H;^` PDFUR KHUH�
<RX FDQ DOVR XVH WKH ?JOREDO FRPPDQG ZLWK ?HGHI�
%RWK FRPPDQGV KDYH D VKRUWFXW�
ٗ ?JGHI IRU ?JOREDO?GHI
ٗ ?[GHI IRU ?JOREDO?HGHI

������� /RQJ GHࡃQLWLRQV
7KH SUHYLRXV GHࢺQLWLRQ FRPPDQGV ZRXOG QRW DOORZ \RX WR XVH WKHP RYHU PXOWLSOH SDUD�
JUDSKV� L�H� WH[W FRQWDLQLQJ WKH ?SDU FRPPDQG �� RU GRXEOH OLQH EUHDNV�
<RX FDQ SUHࢺ[ WKH GHࢺQLWLRQ ZLWK WKH ?ORQJ FRPPDQG WR DOORZ PXOWL�SDUDJUDSK DUJX�
PHQWV�
([DPSOH�
?ORQJ?GHI?GXPP\��^��`
?GXPP\^)LUVW SDUDJUDSK?SDU 6HFRQG SDUDJUDSK`

������� 2XWHU GHࡃQLWLRQV
7KLV SUHࢺ[ PDFUR SUHYHQW GHࢺQLWLRQV IURP EHLQJ XVHG LQ VRPH FRQWH[W� ,W LV XVHIXO WR
FRQVROLGDWH PDFURV DQG PDNH WKHP OHVV HUURU�SURQH EHFDXVH RI EDG FRQWH[WV� 2XWHU PDFURV
DUH PHDQW WR EH XVHG RXWVLGH RI DQ\ FRQWH[W� KHQFH WKH QDPH�
)RU LQVWDQFH WKH IROORZLQJ FRGH ZLOO IDLO�
?RXWHU?GHI?WHVW^D WHVW`
?GHI?IDLOXUH^?WHVW`
2XWHU PDFURV DUH QRW DOORZHG WR DSSHDU LQ�
ٗ PDFUR SDUDPHWHUV
ٗ VNLSSHG FRQGLWLRQDO
ٗ ���

������� OHW DQG IXWXUHOHW
?OHW�FVQDPH!�WRNHQ! LV WKH VDPH DV ?H[SDQGDIWHU?GHI?H[SDQGDIWHU�FVQDPH!?H[SDQGDIWHU^�FRQWHQW!`�
,W GHࢺQHV D QHZ FRQWURO VHTXHQFH QDPH ZKLFK LV HTXLYDOHQW WR WKH VSHFLࢺHG WRNHQ� 7KH
WRNHQ LV XVXDOO\ DQRWKHU FRQWURO VHTXHQFH�
1RWH WKDW ?OHW ZLOO H[SDQG WKH WRNHQ RQH WLPH RQO\� FRQWUDU\ WR ?HGHI ZKLFK ZLOO H[SDQG
UHFXUVLYHO\ XQWLO QR IXUWKHU H[SDQVLRQ LV SRVVLEOH�
([DPSOH��

� )URP WH[�VWDFNH[FKDQJH�FRP ʆ^KWWS���WH[�VWDFNH[FKDQJH�FRP�TXHVWLRQV������
ZKDW�LV�WKH�GLIIHUHQFH�EHWZHHQ�OHW�DQG�HGHI` � :KDW LV WKH GLࢹHUHQFH EHWZHHQ ?OHW DQG
?HGHI"

���
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3ODLQ 7H;

8VLQJ OHW�?SDU
?GHI?W[W^D`
?GHI?IRR^?W[W`
?OHW?EDU?IRR
?EDU � 3ULQWV D
?GHI?W[W^E`
?EDU � 3ULQWV E

8VLQJ HGHI�?SDU
?GHI?W[W^D`
?GHI?IRR^?W[W`
?HGHI?EDU^?IRR`
?EDU � 3ULQWV D
?GHI?W[W^E`
?EDU � 3ULQWV D
?IXWXUHOHW�FVQDPH!�WRNHQ�!�WRNHQ�!��� ZRUNV D ELW GLࢹHUHQWO\� WRNHQ� LV DVVLJQHG
WR FVQDPH� DIWHU WKDW 7H; SURFHVVHV WKH �WRNHQ�!�WRNHQ�!��� VHTXHQFH� 6R ?IXWXUHOHW
DOORZV \RX WR DVVLJQ D WRNHQ ZKLOH XVLQJ LW ULJKW DIWHU�

������� 6SHFLDO FRQWURO VHTXHQFH QDPH
6RPH PDFURV PD\ KDYH D QDPH WKDW LV QRW GLUHFWO\ ZULWDEOH DV LV� 7KLV LV WKH FDVH RI
PDFURV ZKRVH QDPH LV PDGH XS RI PDFUR QDPHV� ([DPSOH�
?GHI?VWDWXV^IXOO`
?GHI?YDUHPSW\^7KLV LV HPSW\`
?GHI?YDUIXOO^7KLV LV IXOO`

?FVQDPH YDU?VWDWXV ?HQGFVQDPH
7KH ODVW OLQH ZLOO SULQW D VHQWHQFH GHSHQGLQJ RQ WKH ?VWDWXV�
7KLV FRPPDQG DFWXDOO\ GRHV WKH RSSRVLWH RI ?VWULQJ ZKLFK SULQWV D FRQWURO VHTXHQFH
QDPH ZLWKRXW H[SDQGLQJ LW�

^?WW ?VWULQJ?7H;`

?7H;

������� &RQWUROOLQJ H[SDQVLRQ
?H[SDQGDIWHU^WRNHQ�`^WRNHQ�` ZLOO H[SDQG WRNHQ� EHIRUH WRNHQ�� ,W LV VRPHWLPHV
QHHGHG ZKHQ WRNHQ� H[SDQVLRQ LV GHVLUHG EXW FDQQRW KDSSHQ EHFDXVH RI WRNHQ��

^?WW ?H[SDQGDIWHU?VWULQJ?FVQDPH 7H;?HQGFVQDPH`

?7H;

?QRH[SDQG LV XVHIXO WR KDYH QHࢺ JUDLQHG FRQWURO RYHU ZKDW JHWV H[SDQGHG LQ DQ ?HGHI�
([DPSOH�
?GHI?LQWUR^([DPSOH`
?GHI?VHSDUDWRU^a���a`

���



5HJLVWHUV

?HGHI?H[DPSOH��^?LQWUR?QRH[SDQG?VHSDUDWRU��`

?H[DPSOH^QR H[SDQG PDNHV WKH VHSDUDWRU G\QDPLF LQ DQ ^?WW ?VWULQJ?HGHI`�`

?GHI?LQWUR^)RU LQVWDQFH`
?GHI?VHSDUDWRU^a�a`

?H[DPSOH^WKH VHSDUDWRU FKDQJHG� EXW QRW WKH ILUVW ZRUG�`
?WKH FRQWURO VHTXHQFH ZLOO OHW \RX VHH WKH FRQWHQW RI YDULRXV 7H; W\SHV�
ٗ FDWFRGHV
ٗ FKDUGHI
ٗ IRQW SDUDPHWHUV
ٗ LQWHUQDO SDUDPHWHUV
ٗ OHQJWKV
ٗ UHJLVWHUV
ٗ ���
([DPSOH�
7H[W GLPHQVLRQV� � ?WKH?KVL]H ?WLPHV ?WKH?YVL]H �

����� 5HJLVWHUV
5HJLVWHUV DUH NLQG RI W\SHG YDULDEOHV� 7KH\ DUH OLPLWHG LQ QXPEHUV� UDQJLQJ IURP � WR
���� 7KHUH DUH � GLࢹHUHQW W\SHV�

7\SH 'HVFULSWLRQ
ER[ RQH ER[
FRXQW DQ LQWHJHU
GLPHQ D OHQJWK
PXVNLS D JOXH �LQ PX XQLW�
VNLS D JOXH
WRNV D VHTXHQFH RI WRNHQV

7H; XVHV VRPH UHJLVWHUV LQWHUQDOO\� VR \RX ZRXOG EH EHWWHU Rࢹ QRW XVLQJ WKHP�
/LVW RI UHVHUYHG UHJLVWHUV�
ٗ ?ER[��� LV XVHG IRU WKH FRQWHQWV RI D SDJH
ٗ ?FRXQW��?FRXQW� DUH XVHG IRU SDJH QXPEHULQJ
6FUDWFK UHJLVWHUV �IUHHO\ DYDLODEOH��
ٗ ?ER[��?ER[���
ٗ ?FRXQW���
ٗ ?GLPHQ��?GLPHQ�
ٗ ?PXVNLS��?PXVNLS�
ٗ ?VNLS��?VNLS�
$VVLJQ UHJLVWHU XVLQJ WKH َ َ FRQWURO FKDUDFWHU� )RU ER[ UHJLVWHUV� XVH WKH ?VHWER[ FRP�
PDQG LQVWHDG�
?FRXQW��� ��
?VHWER[?P\ER[ ?KER[^EODK`
<RX PD\ XVH RQH RI WKH IROORZLQJ UHVHUYDWLRQ PDFUR WR SUHYHQW DQ\ FODVK�
?QHZER[
?QHZFRXQW
?QHZGLPHQ
?QHZPXVNLS

���



3ODLQ 7H;

?QHZVNLS
?QHZWRNV
7KHVH PDFURV XVH WKH IROORZLQJ V\QWD[� ?QHZ�FVQDPH!� ([DPSOH�
?QHZER[?P\ER[
?VHWER[?P\ER[ ?KER[^EODK`
7KHVH FRPPDQGV FDQ QRW EH XVHG LQVLGH PDFURV� RWKHUZLVH HYHU\ FDOO WR WKH PDFUR ZRXOG
UHVHUYH DQRWKHU UHJLVWHU�
<RX FDQ SULQW D UHJLVWHU XVLQJ WKH ?WKH FRPPDQG� )RU FRXQWHUV XVH WKH ?QXPEHU FRPPDQG
LQVWHDG� )RU ER[HV XVH WKH ?ER[ FRPPDQG�
?WKH?KVL]H
?QXPEHU?FRXQW���
?ER[?P\ER[

����� $ULWKPHWLF
7KH DULWKPHWLF FDSDELOLWLHV RI 7H; DUH YHU\ OLPLWHG� DOWKRXJK WKLV EDVH VXࢼFH WR H[WHQG
LW WR VRPH LQWHUHVWLQJ IHDWXUHV� 7KH WKUHH PDLQ IXQFWLRQV�
?DGYDQFH �UHJLVWHU! E\ �QXPEHU!
?PXOWLSO\ �UHJLVWHU! E\ �QXPEHU!
?GLYLGH �UHJLVWHU! E\ �QXPEHU!
UHJLVWHU PD\ EH RI W\SH FRXQW� GLPHQ� PXVNLS RU VNLS� ,W GRHV QRW PDNH VHQVH IRU ER[
QRU WRNV�

����� &RQGLWLRQDOV
7KH EDVH V\QWD[ LV
?LI �WHVW!�WUXH DFWLRQ!?IL
?LI �WHVW!�WUXH DFWLRQ!?HOVH�IDOVH DFWLRQ!?IL
ZKHUH ?LI LV RQH FRPPDQG DPRQJ WKH IROORZLQJ�

&RQWURO VHTXHQFH 'HVFULSWLRQ
?LI �D!�E! 7UXH LI WZR FKDUDFWHU FRGHV DUH HTXDO�
?LIFDW �D!�E! 7UXH LI WZR FDWHJRU\ FRGHV DUH HTXDO�
?LIGLP �D!�UHO!�E! 'LPHQVLRQ UHODWLRQ� HLWKHU � � ! RU  �
?LIHRI 7UXH LI (QG�2I�)LOH RU QRQ�H[LVWHQW �OHࢺ
?LIIDOVH $OZD\V IDOVH�
?LIKER[ �UHJ! 7UXH LI ER[ UHJLVWHU FRQWDLQV D KRUL]RQWDO ER[�
?LIKPRGH 7UXH LI LQ KRUL]RQWDO PRGH�
?LILQQHU 7UXH LI LQ LQWHUQDO PRGH�
?LIPPRGH 7UXH LI LQ PDWK PRGH�
?LIQXP �D!�UHO!�E! 1XPEHU UHODWLRQ� HLWKHU � � ! RU  �
?LIRGG �QXP! 7UXH LI QXPEHU LV RGG�
?LIWUXH $OZD\V WUXH�
?LIYER[ �UHJ! 7UXH LI ER[ UHJLVWHU FRQWDLQV D YHUWLFDO ER[�
?LIYPRGH 7UXH LI LQ YHUWLFDO PRGH�
?LIYRLG �UHJ! 7UXH LI ER[ UHJLVWHU LV HPSW\�
?LI[ �D!�E! 7UXH LI WZR PDFURV H[SDQGV WR WKH VDPH� RU LI WZR FKDU�

DFWHU FRGHV DUH HTXDO� RU LI WZR FDWHJRU\ FRGHV DUH HTXDO�

���



&RQGLWLRQDOV

([DPSOH�

?LIQXP �!�
7KLV LV WUXH
?HOVH
7KLV LV IDOVH
?IL

7KLV LV IDOVH

������� 6HOI GHࡃQHG FRQGLWLRQDOV
<RX FDQ FUHDWH QHZ FRQGLWLRQDOV �DV D NLQG RI ERROHDQ YDULDEOHV � ZLWK WKH ?QHZLI FRP�
PDQG� :LWK WKLV VHOI GHࢺQHG FRQGLWLRQDOV \RX FDQ FRQWURO WKH RXWSXW RI \RXU FRGH LQ DQ
HOHJDQW ZD\� 7KH EHVW ZD\ WR LOOXVWUDWH WKH XVH RI FRQGLWLRQDOV LV WKURXJK DQ H[DPSOH�
7ZR YHUVLRQV RI D GRFXPHQW PXVW EH JHQHUDWHG� 2QH YHUVLRQ IRU JURXS $ WKH RWKHU RQH
IRU WKH UHVW RI SHRSOH �L�H� QRW EHORQJLQJ WR JURXS $��
�� :H XVH ?QHZLI WR GHࢺQH RXU FRQGLWLRQDO �L�H� ERROHDQ YDULDEOH��
?QHZLI?LIJURXS$
�� ,Q WKH IROORZLQJ ZD\ ZH VHW D YDOXH �WUXH RU IDOVH� IRU RXU FRQGLWLRQDO
?JURXS$WUXH � RU
?JURXS$IDOVH
WKDW LV�
?�FRQGLWLRQDOVQDPH!WUXH
?�FRQGLWLRQDOVQDPH!IDOVH
GHSHQGLQJ RQ ZKLFK YDOXH ZH ZDQW WR VHW LQ RXU FRQGLWLRQDO�
�� 1RZ ZH FDQ XVH RXU FRQGLWLRQDO DQ\ZKHUH DIWHU LQ DQ LI FRQWURO VWUXFWXUH �
?LIJURXS$

� +HUH ZH ZULWH WKH FRGH RI WKH GRFXPHQW WKDW LV
� LQWHQGHG IRU WKH JURXS $

?HOVH
� +HUH ZH ZULWH WKH FRGH RI WKH GRFXPHQW WKDW LV
� LQWHQGHG IRU WKH UHVW RI WKH SHRSOH

?IL
$ IXOO H[DPSOH LV�

?QHZLI?LIGLUHFWRU

�, VHW WKH FRQGLWLRQDO WR IDOVH
?GLUHFWRUIDOVH

?LIGLUHFWRU
, ZULWH VRPHWKLQJ IRU WKH GLUHFWRU�
?HOVH
, ZULWH VRPHWKLQJ IRU FRPPRQ SHRSOH�
?IL

, ZULWH VRPHWKLQJ IRU FRPPRQ SHRSOH�

���



3ODLQ 7H;

������� &DVH VWDWHPHQW
7KH V\QWD[ LV ?LIFDVH �QXPEHU!�FDVH�!?RU�FDVH�!?RU���?HOVH�GHIDXOWFDVH!?IL�
,I QXPEHU LV HTXDO WR WKH FDVH QXPEHU� LWV FRQWHQW ZLOO EH SULQWHG� 1RWH WKDW LW VWDUWV DW
��

?LIFDVH � D?RU E?RU F?RU G?HOVH H?IL

F

?HOVH LV XVHG WR VSHFLI\ WKH GHIDXOW FDVH �ZKHQHYHU QRQH RI WKH SUHYLRXV FDVHV KDYH
PDWFKHG��

����� /RRSV
7KH EDVH V\QWD[ LV
?ORRS �FRQWHQW! ?LI�FRQGLWLRQ!�WUXH DFWLRQ!?UHSHDW
$V DOZD\V� FRQWHQW DQG WUXH DFWLRQ DUH DUELWUDU\ 7H; FRQWHQWV� ?LI UHIHUV WR DQ\ RI
WKH FRQGLWLRQDOV�� 1RWH WKDW WKHUH LV QR IDOVH DFWLRQ� \RX FDQQRW SXW DQ ?HOVH EHWZHHQ
?LI DQG ?UHSHDW� ,Q VRPH FDVH WKLV ZLOO EH WKH RSSRVLWH RI ZKDW \RX ZDQW� \RX KDYH WR
FKDQJH WKH FRQGLWLRQ RU WR GHࢺQH D QHZ FRQGLWLRQDO XVLQJ ?QHZLI� ([DPSOH�
?FRXQW���  �
?ORRS

?7H;
?LIQXP?FRXQW��� � ��
?DGYDQFH?FRXQW��� E\ �
?UHSHDW
7KH DERYH FRGH ZLOO SULQW 7H; WHQ WLPHV�

����� 'RLQJ QRWKLQJ
6RPHWLPHV LW PD\ EH XVHIXO WR WHOO 7H; WKDW \RX ZDQW WR GR QRWKLQJ� 7KHUH LV WZR
FRPPDQGV IRU WKDW� ?UHOD[ DQG ?HPSW\�
&ODVVLF H[DPSOH�
?GHI?P\VSDFH^?KVNLS ��SW?UHOD[`
?P\VSDFH^` SOXV ��SW
7KH ?UHOD[ SUHYHQWV XQGHVLUHG EHKDYLRXU LI D SOXV RU D PLQXV LV HQFRXQWHU DIWHU WKH
FRPPDQG�
7KH GLࢹHUHQFH EHWZHHQ ?HPSW\ DQG ?UHOD[ OLHV LQ WKH H[SDQVLRQ� ?HPSW\ GLVDSSHDUV DIWHU
PDFUR H[SDQVLRQ�

� &KDSWHU ���� RQ SDJH ���

���



7H; FKDUDFWHUV

����� 7H; FKDUDFWHUV
������� FKDU
:H FDQ SULQW DOO FKDUDFWHUV XVLQJ WKH ?FKDU ^FKDUFRGH` FRPPDQG� 7KH FKDUFRGH LV
DFWXDOO\ WKH E\WH YDOXH� )RU H[DPSOH
?FKDU��  ?FKDU C$  ?FKDU C?$
0RVW FKDUDFWHUV FRUUHVSRQG WR WKH $6&,, YDOXH �H�J� $�=D�]�� VRPH UHSODFH WKH QRQ�
SULQWDEOH FKDUDFWHUV IURP $6&,,�

������� FKDUGHI DQG PDWKFKDUGHI
<RX FDQ GHࢺQH FRQWURO VHTXHQFH WR H[SDQG WR D VSHFLࢺF FKDU� 7KH V\QWD[ LV
?FKDUGHI�FRQWURO VHTXHQFH! �FKDUFRGH!� 7KH IROORZLQJ VHTXHQFHV GR WKH VDPH WKLQJ�
?FKDUGHI?P\$ ��
?FKDUGHI?P\$ C$
?FKDUGHI?P\$ C?$
([DPSOH�
?PDWKFKDUGHI?DOSKDFKDU  ����%
�?DOSKDFKDU�

������� )RQW HQFRGLQJ PDS
:H FDQ XVH WKH DERYH SULPLWLYH WR SULQW WKH IRQW HQFRGLQJ PDS�
?FRXQW���  �
?ORRS

>?QXPEHU?FRXQW���  ?FKDU?QXPEHU?FRXQW���@
?LIQXP?FRXQW��� � ���
?DGYDQFH?FRXQW��� E\ �
?UHSHDW
$QRWKHU YHUVLRQ� ZLWK GLࢹHUHQW IRQWV� RQH HQWU\ SHU OLQH�
?FRXQW���  �
?ORRS

>?QXPEHU?FRXQW���  
?FKDU?QXPEHU?FRXQW��� ?
^?WW ?FKDU?QXPEHU?FRXQW���`
^?LW ?FKDU?QXPEHU?FRXQW���`

@
?KILO?EUHDN

?LIQXP?FRXQW��� � ���
?DGYDQFH?FRXQW��� E\ �
?UHSHDW

������ 9HUEDWLP OLQHV DQG VSDFHV
,W LV UDWKHU FRQIXVLQJ WR GLVFRYHU �/D�7H; WUHDWV DOO ZKLWHVSDFH DV WKH VDPH W\SH RI VSDFLQJ
JOXH� 3ODLQ 7H; SURYLGHV VRPH FRPPDQGV WR SUHVHUYH WKH VSDFLQJ DQG QHZOLQHV DV \RX
ZURWH LW�
?EHJLQJURXS
?REH\OLQHV
?REH\VSDFHV
5HOHYDQW WH[W KHUH
?HQGJURXS
ZKLFK PHDQV WKDW \RX ZLOO SUREDEO\ QHHG WR FRPELQH \RXU RZQ YHUEDWLP HQYLURQPHQW�
DQG \RXU FRPPDQG�

���
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?QHZHQYLURQPHQW^P\YHUEDWLP`^?EHJLQJURXS ?REH\OLQHV ?REH\VSDFHV`^?HQGJURXS`
?QHZFRPPDQG^?P\FRPPDQG`>Q@^GR VRPHWKLQJ ZLWK �� �� �Q`
DQG WKHQ LQ \RXU WH[ �OHࢺ
?EHJLQ^P\YHUEDWLP`
?P\FRPPDQG^
ZKLFKHYHU WH[W LW LV LPSRUWDQW \RX
SUHVHUYH WKH VSDFLQJ DQG QHZVOLQHV
IRU� OLNH ZKHQ \RX ZDQW WR JHQHUDWH
D YHUEDWLP EORFN ODWHU RQ�
`
?HQG^P\YHUEDWLP`

������ 0DFURV GHࡃQLQJ PDFURV
7KLV LV XVHIXO LQ VRPH FDVH� IRU H[DPSOH WR GHࢺQH ODQJXDJH FRPPDQGV DV H[SODLQHG LQ
0XOWLOLQJXDO YHUVLRQV�� ZKHUH WKH HQG XVHU FDQ ZULWH
?HQ^VRPH HQJOLVK WH[W`
?GH^VRPH JHUPDQ WH[W`
DQG PDNH VXUH LW VZLWFKHV WR WKH DSSURSULDWH %DEHO ODQJXDJH�
/HWَV GHࢺQH D PDFURV WKDW ZLOO GHࢺQH ODQJXDJH FRPPDQGV IRU LQVWDQFH� 7KHVH FRPPDQGV
DUH VLPSOH� LI WKH DUJXPHQW LV WKH YDOXH RI WKH ?ORFDOH YDULDEOH� WKHQ WKH FRUUHVSRQGLQJ
PDFUR SULQWV LWV FRQWHQW GLUHFWO\� 2WKHUZLVH� LW GRHV QRWKLQJ�
%DVLFO\� ZKDW ZH ZDQW WR GR LV H[WUHPHO\ VLPSOH� GHࢺQH D EXQFK RI PDFURV OLNH WKLV�
?QHZFRPPDQG^?GH`>�@^��`
?QHZFRPPDQG^?HQ`>�@^`
?QHZFRPPDQG^?IU`>�@^`
,Q WKH SUHYLRXV VQLSSHW RI FRGH� RQO\ WKH ?GH FRPPDQG LQ JRLQJ WR RXWSXW LWV FRQWHQW�
?HQ DQG ?IU ZLOO SULQW QRWKLQJ DW DOO� 7KDWَV ZKDW ZH ZDQW� 7KH SUREOHP DULVHV ZKHQ
\RX ZDQW WR DXWRPDWH WKH WDVN� RU LI \RX KDYH D ORW RI ODQJXDJHV� DQG \RX ZDQW WR FKDQJH
WKH ODQJXDJH VHOHFWLRQ� <RX MXVW KDYH WR PRYH WKH ��� EXW WKDWَV QRW FRQYHQLHQW DQG LW
PDNHV LW LPSRVVLEOH WR FKRRVH WKH %DEHO ODQJXDJH IURP FRPPDQG OLQH� 7KLQN WKLV RXW���
:KDW ZH DUH JRLQJ WR GR LV WR GHࢺQH WKH ODQJXDJH FRPPDQGV G\QDPLFDOO\ IROORZLQJ WKH
YDOXH RI WKH ?ORFDOH YDULDEOH �RU DQ\ YDULDEOH RI \RXU FKRLFH�� +HQFH WKH XVH RI WKH
?HTXDO FRPPDQG IURP WKH LIWKHQ SDFNDJH�
6LQFH LW LV KDUGO\ SRVVLEOH WR ZULWH LW LQ /D7H;� ZH ZLOO XVH VRPH 3ODLQ 7H;�
?GHI?ORFDOH^GH`

?GHI?ORFDOHGHI��^
?LIWKHQHOVH^ ?HTXDO^?ORFDOH`^��` `^
�� 6HW WKH %DEHO ODQJXDJH�
�� 'HILQH WKH FRPPDQG WR SULQW WKH FRQWHQW�

`^
�� 'HILQH WKH FRPPDQG WR SULQW QRWKLQJ�

`
`
$QRWKHU SUREOHP DULVHV� KRZ WR GHࢺQH D FRPPDQG ZKRVH QDPH LV D YDULDEOH" ,Q PRVW
SURJUDPPLQJ ODQJXDJHV WKDWَV QRW SRVVLEOH DW DOO� :KDW ZH FRXOG EH WHPSWHG WR ZULWH LV
?GHI?�� ��^��`
,W ZLOO IDLO IRU WZR UHDVRQV�

� &KDSWHU ���� RQ SDJH ���

���



1RWHV DQG 5HIHUHQFHV

�� 7KH WZR ODVW َ��َ DUH VXSSRVHG WR UHIHU WR WKH DUJXPHQWV RI WKH QHZ PDFUR� EXW WKH\
JHW H[SDQGHG WR WKH ?ORFDOHGHI PDFUR UVWࢺ DUJXPHQW EHFDXVH WKH\ DUH LQ WKH ERG\
RI WKDW PDFUR�

�� ?�� JHWV H[SDQGHG WR WZR WRNHQV� َ�َ DQG َ�َ� DQG WKH ?GHI FRPPDQG ZLOO IDLO DV LW
UHTXLUHV D YDOLG FRQWURO VHTXHQFH QDPH�

7KH VROXWLRQ WR SUREOHP � LV VLPSOH� XVH َ���َ� ZKLFK ZLOO H[SDQG WR َ��َ ZKHQ WKH
PDFUR LV H[HFXWHG�
)RU SUREOHP �� LW LV D OLWWOH ELW WULFN\� ,W LV SRVVLEOH WR WHOO WH[ WKDW D VSHFLࢺF WRNHQ LV D
FRQWURO VHTXHQFH� 7KLV LV ZKDW WKH ?FVQDPH���?HQGFVQDPH LV XVHG IRU� +RZHYHU
?GHI?FVQDPH��?HQGFVQDPH ���^���`
ZLOO IDLO EHFDXVH LW ZLOO UHGHࢺQH ?FVQDPH WR َ��َ� ZKLFK LV QRW ZKDW ZH ZDQW� WKHQ WH[
ZLOO HQFRXQWHU ?HQGFVQDPH� ZKLFK ZLOO UHVXOW LQ DQ HUURU�
:H QHHG WR GHOD\ WKH H[SDQVLRQ RI ?GHI� L�H� WR WHOO WH[ WR H[SDQG WKH ?FVQDPH
VWXࢹ �UVWࢺ WKHQ WR DSSO\ ?GHI RQ LW� 7KHUH LV D FRPPDQG IRU WKDW� ?H[�
SDQGDIWHU^WRNHQ�`^WRNHQ�`� ,W ZLOO H[SDQG ^WRNHQ�` EHIRUH ^WRNHQ�`�
)LQDOO\ LI ZH ZDQW WR VHW ODQJXDJH IURP FRPPDQG OLQH� ZH PXVW EH DEOH WR VHW WKH ?ORFDOH
YDULDEOH VR WKDW WKH RQH LQ WKH VRXUFH FRGH LV WKH GHIDXOW YDOXH WKDW FDQ EH RYHUULGGHQ E\
WKH RQH LQ WKH FRPPDQG OLQH� 7KLV FDQ EH GRQH ZLWK ?SURYGHFRPPDQG�
?SURYLGHFRPPDQG?ORFDOH^IU`
7KH QDOࢺ FRGH LV
�� 5HTXLUHG SDFNDJH�
?XVHSDFNDJH^LIWKHQ`

�� 7H; IXQFWLRQ WKDW JHQHUDWHV WKH ODQJXDJH FRPPDQGV�
?GHI?ORFDOHGHI����^

?LIWKHQHOVH^ ?HTXDO^?ORFDOH`^��` `^
?VHOHFWODQJXDJH^��`
?H[SDQGDIWHU?GHI?FVQDPH��?HQGFVQDPH ���^���`

`^
?H[SDQGDIWHU?GHI?FVQDPH��?HQGFVQDPH ���^`

`
`

�� 6HOHFWHG ODQJXDJH� &DQ EH SODFHG DQ\ZKHUH EHIRUH WKH ODQJXDJH FRPPDQGV�
?SURYLGHFRPPDQG?ORFDOH^IU`

�� /DQJXDJH FRPPDQGV�
?ORFDOHGHI^GH`^QJHUPDQ`
?ORFDOHGHI^HQ`^HQJOLVK`
?ORFDOHGHI^IU`^IUHQFKE`
�� ���
$QG \RX FDQ FRPSLOH ZLWK

ODWH[ 
?SURYLGHFRPPDQG?ORFDOH^HQ`?LQSXW^P\GRFXPHQW�WH[`


������ 1RWHV DQG 5HIHUHQFHV
)XUWKHU UHDGLQJ
ٗ 7KH 7H;ERRN�� 'RQDOG .QXWK

� KWWS���ZZZ�FWDQ�RUJ�SNJ�WH[ERRN

���
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��� &UHDWLQJ 3DFNDJHV
,I \RX GHࢺQH D ORW RI QHZ HQYLURQPHQWV DQG FRPPDQGV� WKH SUHDPEOH RI \RXU GRFXPHQW
ZLOO JHW TXLWH ORQJ� ,Q WKLV VLWXDWLRQ� LW LV D JRRG LGHD WR FUHDWH D /D7H; SDFNDJH RU
FODVV FRQWDLQLQJ DOO \RXU FRPPDQG DQG HQYLURQPHQW GHࢺQLWLRQV� ,W FDQ EH PDGH G\QDPLF
HQRXJK WR Wࢺ WR DOO \RXU IXWXUH GRFXPHQWV�
&ODVVHV DUH �FOV �OHVࢺ SDFNDJHV DUH VWRUHG LQ �VW\ �OHVࢺ 7KH\ DUH YHU\ VLPLODU� WKH PDLQ
GLࢹHUHQFH EHLQJ WKDW \RX FDQ ORDG RQO\ RQH FODVV SHU GRFXPHQW�

����� PDNHDWOHWWHU DQG PDNHDWRWKHU
%\ GHIDXOW� /D7H; ZLOO DOORZ WKH XVH RI WKH َ#َ FKDUDFWHUV IRU FRQWURO VHTXHQFHV IURP
ZLWKLQ SDFNDJH DQG FODVV �OHVࢺ EXW QRW IURP ZLWKLQ DQ HQG�XVHU GRFXPHQW� 7KLV ZD\ LW LV
SRVVLEOH WR SURWHFW FRPPDQGV� L�H� WR PDNH WKHP DFFHVVLEOH IURP SDFNDJHV RQO\�
+RZHYHU LW LV SRVVLEOH WR RYHUULGH WKLV VHFXULW\ ZLWK WKH GXR ?PDNHDWOHWWHU DQG
?PDNHDWRWKHU� 7KHVH FRPPDQGV RQO\ PDNH VHQVH LQ D UHJXODU GRFXPHQW� WKH\ DUH QRW
QHHGHG LQ SDFNDJH RU FODVV �OHVࢺ
?GRFXPHQWFODVV^���`
����

?EHJLQ^GRFXPHQW`

?PDNHDWOHWWHU
?#DXWKRU
?PDNHDWRWKHU

?HQG^GRFXPHQW`

����� &UHDWLQJ \RXU RZQ SDFNDJH
<RXU SDFNDJH FDQ EH PDGH DYDLODEOH LQ \RXU GRFXPHQW MXVW OLNH DQ\ RWKHU SDFNDJH� XVLQJ
WKH ?XVHSDFNDJH FRPPDQG� :ULWLQJ D SDFNDJH EDVLFDOO\ FRQVLVWV RI FRS\LQJ WKH FRQWHQWV
RI \RXU GRFXPHQW SUHDPEOH LQWR D VHSDUDWH OHࢺ ZLWK D QDPH HQGLQJ LQ �VW\ �
/HWَV ZULWH D UVWࢺ FXVWRP�VW\ OHࢺ DV DQ H[DPSOH SDFNDJH�
?1HHGV7H;)RUPDW^/D7H;�H`>����������@
?3URYLGHV3DFNDJH^FXVWRP`>���������� &XVWRP 3DFNDJH@

?5HTXLUH3DFNDJH^OPRGHUQ`

�� 
VDQV VHULI
 RSWLRQ
?'HFODUH2SWLRQ^VDQV`^

?UHQHZFRPPDQG^?IDPLO\GHIDXOW`^?VIGHIDXOW`
`

�� 
URPDQ
 RSWLRQ
?'HFODUH2SWLRQ^URPDQ`^

?UHQHZFRPPDQG^?IDPLO\GHIDXOW`^?UPGHIDXOW`
`

���



&UHDWLQJ 3DFNDJHV

�� *OREDO LQGHQWDWLRQ RSWLRQ
?QHZLI?LI#QHYHULQGHQW?#QHYHULQGHQWIDOVH
?'HFODUH2SWLRQ^QHYHULQGHQW`^

?#QHYHULQGHQWWUXH
`

?([HFXWH2SWLRQV^URPDQ`

?3URFHVV2SWLRQV?UHOD[

�� 7UDGLWLRQDO /D7H; RU 7H; IROORZV���
� ���

?QHZOHQJWK^?SDUGHIDXOW`
?VHWOHQJWK^?SDUGHIDXOW`^?SDULQGHQW`
?QHZFRPPDQG^?QHYHULQGHQW`^ ?VHWOHQJWK^?SDULQGHQW`^�SW` `
?QHZFRPPDQG^?DXWRLQGHQW`^ ?VHWOHQJWK^?SDULQGHQW`^?SDUGHIDXOW` `

?LI#QHYHULQGHQW
?QHYHULQGHQW
?IL

� ���

?HQGLQSXW
ٗ ?1HHGV7H;)RUPDW^���` VSHFLࢺHV ZKLFK YHUVLRQ RI 7H; RU /D7H; LV UHTXLUHG DW OHDVW WR
UXQ \RXU SDFNDJH� 7KH RSWLRQDO GDWH PD\ EH XVHG WR VSHFLI\ WKH YHUVLRQ PRUH SUHFLVHO\�

ٗ ?3URYLGHV3DFNDJH KDV WR KDYH WKH VDPH QDPH RI WKH OHࢺ ZLWKRXW WKH H[WHQVLRQ� ,W
WHOOV /D7H; WKH QDPH RI WKH SDFNDJH DQG ZLOO DOORZ LW WR LVVXH D VHQVLEOH HUURU PHVVDJH
ZKHQ \RX WU\ WR LQFOXGH D SDFNDJH WZLFH� 7KH GDWH LV LPSRUWDQW VLQFH LW FDQ EH XVHG
E\ RWKHU SDFNDJH WR VSHFLI\ WKH PLQLPXP YHUVLRQ UHTXLUHPHQW WKH\ QHHG WR XVH \RXU
SDFNDJH�

ٗ 1H[W \RX PD\ ZULWH VRPH 7H; RU /D7H; FRGH OLNH ORDGLQJ SDFNDJH� EXW ZULWH RQO\ WKH
EDUH PLQLPXP QHHGHG IRU WKH SDFNDJH RSWLRQV VHW EHORZ�

ٗ ?5HTXLUH3DFNDJH LV HTXLYDOHQW WR ?XVHSDFNDJH�
ٗ ?'HFODUH2SWLRQV DUH HQG�XVHU SDUDPHWHUV� (DFK RSWLRQ LV GHFODUHG E\ RQH VXFK FRP�
PDQG�

ٗ ?([HFXWH2SWLRQV^���` WHOOV ZKLFK DUH WKH GHIDXOW�
ٗ ?3URFHVV2SWLRQV?UHOD[ WHUPLQDWHV WKH RSWLRQ SURFHVVLQJ�
ٗ :ULWH ZKDWHYHU \RX ZDQW LQ LW XVLQJ DOO WKH /D7H; FRPPDQGV \RX NQRZ� 1RUPDOO\
\RX VKRXOG GHࢺQH QHZ FRPPDQGV RU LPSRUW RWKHU SDFNDJHV�

ٗ ?HQGLQSXW� WKLV PXVW EH WKH ODVW FRPPDQG�
2QFH \RXU SDFNDJH LV UHDG\� ZH FDQ XVH LW LQ DQ\ GRFXPHQW� ,PSRUW \RXU QHZ SDFNDJH
ZLWK WKH NQRZQ FRPPDQG ?XVHSDFNDJH^P\SDFN`� 7KH OHࢺ FXVWRP�VW\ DQG WKH /D7H;
VRXUFH \RX DUH FRPSLOLQJ PXVW EH LQ WKH VDPH GLUHFWRU\�
?GRFXPHQWFODVV^���`
?XVHSDFNDJH>QHYHULQGHQW�VDQV@^FXVWRP`
����

?EHJLQ^GRFXPHQW`

%ODK���

?HQG^GRFXPHQW`

���



&UHDWLQJ \RXU RZQ FODVV

)RU D PRUH FRQYHQLHQW XVH� LW LV SRVVLEOH WR SODFH WKH SDFNDJH ZLWKLQ �7(;0)+20( �ZKLFK
LV ȥ�WH[PI E\ GHIDXOW� DFFRUGLQJ WR WKH 7H; 'LUHFWRU\ 6WUXFWXUH �7'6�� 7KDW ZRXOG EH

�7(;0)+20(�WH[�ODWH[�FXVWRP�FXVWRP�VW\

2Q :LQGRZV َʜَ LV RIWHQ &�?8VHUV?XVHUQDPH �
<RX PD\ KDYH WR UXQ WH[KDVK �RU HTXLYDOHQW� WR PDNH \RXU 7H; GLVWULEXWLRQ LQGH[ WKH
QHZ �OHࢺ WKXV PDNLQJ LW DYDLODEOH IRU XVH IRU DQ\ GRFXPHQW� ,W ZLOO DOORZ \RX WR XVH \RXU
SDFNDJH DV GHWDLOHG DERYH� EXW ZLWKRXW LW QHHGLQJ WR EH LQ WKH VDPH GLUHFWRU\ DV \RXU
GRFXPHQW�

����� &UHDWLQJ \RXU RZQ FODVV
,W LV DOVR SRVVLEOH WR FUHDWH \RXU RZQ FODVV �OHࢺ 7KH SURFHVV LV VLPLODU WR WKH FUHDWLRQ RI
\RXU RZQ SDFNDJH� \RX FDQ FDOO \RXU RZQ VW\OH OHࢺ LQ WKH SUHDPEOH RI DQ\ GRFXPHQW E\
WKH FRPPDQG�
?GRFXPHQWFODVV^P\FODVV`
7KH QDPH RI WKH FODVV OHࢺ LV WKHQ P\FODVV�FOV � /HWَV ZULWH D VLPSOH H[DPSOH�
?1HHGV7H;)RUPDW^/D7H;�H`
?3URYLGHV&ODVV^P\FODVV`>���������� 0\ &ODVV@

�� $UWLFOH RSWLRQV
?'HFODUH2SWLRQ^��SW`^

?3DVV2SWLRQV7R&ODVV^?&XUUHQW2SWLRQ`^DUWLFOH`
`

�� &XVWRP SDFNDJH RSWLRQV
?'HFODUH2SWLRQ^VDQVVHULI`^

?3DVV2SWLRQV7R3DFNDJH^?&XUUHQW2SWLRQ`^SD[FRPPDQGV`
`
?'HFODUH2SWLRQ^QHYHULQGHQW`^

?3DVV2SWLRQV7R3DFNDJH^?&XUUHQW2SWLRQ`^SD[FRPPDQGV`
`

�� )DOOEDFN
?'HFODUH2SWLRQ^

?&ODVV:DUQLQJ^P\FODVV`^8QNQRZQ RSWLRQ 
?&XUUHQW2SWLRQ
`
`

�� ([HFXWH GHIDXOW RSWLRQV
?([HFXWH2SWLRQV^��SW`

�� 3URFHVV JLYHQ RSWLRQV
?3URFHVV2SWLRQV?UHOD[

�� /RDG EDVH
?/RDG&ODVV>D�SDSHU@^DUWLFOH`

�� /RDG DGGLWLRQDO SDFNDJHV DQG FRPPDQGV�
?5HTXLUH3DFNDJH^FXVWRP`

�� $GGLWLRQDO 7H;�/D7H; FRGH���

?HQGLQSXW
ٗ ?3URYLGHV&ODVV LV WKH FRXQWHUSDUW RI ?3URYLGHV3DFNDJH�
ٗ ?3DVV2SWLRQV7R&ODVV DQG ?3DVV2SWLRQV7R3DFNDJH DUH XVHG WR DXWRPDWLFDOO\ LQYRNH
WKH FRUUHVSRQGLQJ RSWLRQV ZKHQ WKH FODVV RU WKH SDFNDJH LV ORDGHG�

���



&UHDWLQJ 3DFNDJHV

ٗ ?'HFODUH2SWLRQ� WKH VWDUUHG YHUVLRQ OHWV \RX KDQGOH QRQ�LPSOHPHQWHG RSWLRQV�
ٗ ?&ODVV:DUQLQJ ZLOO VKRZ WKH FRUUHVSRQGLQJ PHVVDJH LQ WKH 7H; FRPSLOHU RXWSXW�
ٗ ?/RDG&ODVV VSHFLࢺHV WKH XQLTXH SDUHQW FODVV� LI DQ\�

����� +RRNV
7KHUH DUH DOVR KRRNV IRU FODVVHV DQG SDFNDJHV�
ٗ ?$W(QG2I3DFNDJH
ٗ ?$W(QG2I&ODVV
7KH\ EHKDYH DV WKH GRFXPHQW KRRNV� 6HH /D7H; +RRNV��

� &KDSWHU ���� RQ SDJH ���

���



��� 7KHPHV
1HZFRPHUV WR /D7H; RIWHQ IHHO GLVDSSRLQWHG E\ WKH ODFN RI YLVXDO FXVWRPL]DWLRQ RࢹHUHG
E\ WKH V\VWHP� $FWXDOO\ WKLV LV GRQH RQ SXUSRVH� WKH /D7H; SKLORVRSK\ WDNHV D SRLQW DW
GRLQJ WKH IRUPDWWLQJ ZKLOH WKH ZULWHU IRFXVHV RQ WKH FRQWHQW�
,Q WKLV FKDSWHU� ZH ZLOO VKRZ ZKDW ZH FDQ DFKLHYH ZLWK VRPH HࢹRUWV�

����� ,QWURGXFWLRQ
,Q WKH IROORZLQJ ZH ZLOO ZULWH WKH WKHPH� D SDFNDJH WKDW ZLOO RQO\ FKDQJH WKH DSSHDUDQFH
RI WKH GRFXPHQW� VR WKDW RXU GRFXPHQW ZLOO ZRUN ZLWK RU ZLWKRXW WKH WKHPH�
1RWH WKDW LI LW PD\ ORRN H\H�FDQG\� WKLV LV DEVROXWHO\ QRW D PRGHO RI W\SRJUDSK\� <RX
VKRXOG QRW XVH VXFK WKHPH IRU VHULRXV SXEOLFDWLRQV� 7KLV LV PRUH D WHFKQRJLFDO H[DPSOH
WR H[KLELW /D7H; FDSDELOLWLHV�

)LJXUH ��� &XVWRP WKHPH �72&�

���



7KHPHV

)LJXUH ��� &XVWRP WKHPH

)LJXUH ��� &XVWRP WKHPH �UHG�

���



3DFNDJH FRQࢺJXUDWLRQ

����� 3DFNDJH FRQࡃJXUDWLRQ
1RWKLQJ PXFK WR VD\ KHUH� 7KLV LV D GLUHFW DSSOLFDWLRQ RI WKH &UHDWLQJ 3DFNDJHV� FKDSWHU�
:H ORDG WKH UHTXLUHG SDFNDJHV�
ٗ QHHGVSDFH LV XVHG WR SUHYHQW SDJH EUHDN ULJKW DIWHU D VHFWLRQLQJ FRPPDQG�
ٗ WLN] LV XVHG WR GUDZ WKH IDQF\ PDWHULDO�
:H GHࢺQH D FRORU RSWLRQ� \RX PD\ XVH DV PXFK DV \RX ZDQW� 'HࢺQLQJ FRORUV ZLWK VSHFLࢺF
QDPHV PDNHV LW YHU\ �H[LEOHࢻ :H DOVR XVH DQ RSWLRQ WR WRJJOH WKH IDQF\ UHࢻHFWLRQ HࢹHFW
ZKLFK PLJKW EH D OLWWOH WRR PXFK �
?1HHGV7H;)RUPDW^/D7H;�H`
?3URYLGHV3DFNDJH^WKHPH�IDQF\`>���������� Y��� IDQF\ WKHPH@

��������������������������������������������������������������������������������
�� 3DFNDJHV

?5HTXLUH3DFNDJH^JHRPHWU\`
?5HTXLUH3DFNDJH^QHHGVSDFH`
?5HTXLUH3DFNDJH>VYJQDPHV@^[FRORU`

?5HTXLUH3DFNDJH^K\SHUUHI`
?K\SHUVHWXS^FRORUOLQNV WUXH`

?5HTXLUH3DFNDJH^IDQF\KGU`

?5HTXLUH3DFNDJH^WLN]`
?XVHWLN]OLEUDU\^

FDOF�
GHFRUDWLRQV�SDWKPRUSKLQJ�
IDGLQJV�
VKDGRZV�
VKDSHV�JHRPHWULF�
VKDSHV�PLVF�

`

��������������������������������������������������������������������������������
�� 2SWLRQV

�� 7RJJOH UHIOHFWLRQ�
?QHZLI?LI#PLUURUV?#PLUURUVIDOVH
?'HFODUH2SWLRQ^PLUURUV`^

?#PLUURUVWUXH
`

�� &RORUV�
?QHZLI?LI#UHG?#UHGIDOVH
?'HFODUH2SWLRQ^UHG`^

?#UHGWUXH
`

?([HFXWH2SWLRQV^`
?3URFHVV2SWLRQV?UHOD[

��������������������������������������������������������������������������������
�� &RQILJXUDWLRQ

?UHQHZFRPPDQG^?IDPLO\GHIDXOW`^?VIGHIDXOW`
?VHWOHQJWK^?SDUVNLS`^���?EDVHOLQHVNLS`

�� &RORUV
?FRORUOHW^WRFWLWOH`^'DUN*UD\����EODFN`
?FRORUOHW^WLWOHEJ`^0LGQLJKW%OXH`

� &KDSWHU �� RQ SDJH ���

���



7KHPHV

?FRORUOHW^WLWOHIJ`^/LJKW%OXH`
?FRORUOHW^WLWOHW[W`^0LGQLJKW%OXH`
?FRORUOHW^VHFWLRQIJ`^0LGQLJKW%OXH`
?FRORUOHW^VXEVHFWLRQIJ`^6WHHO%OXH`
?FRORUOHW^VXEVXEVHFWLRQIJ`^/LJKW6WHHO%OXH����EODFN`

?LI#UHG
?FRORUOHW^WRFWLWOH`^'DUN*UD\����EODFN`
?FRORUOHW^WLWOHEJ`^'DUN5HG`
?FRORUOHW^WLWOHIJ`^)LUH%ULFN���`
?FRORUOHW^WLWOHW[W`^'DUN5HG`
?FRORUOHW^VHFWLRQIJ`^'DUN5HG`
?FRORUOHW^VXEVHFWLRQIJ`^&ULPVRQ����EODFN`
?FRORUOHW^VXEVXEVHFWLRQIJ`^/LJKW6WHHO%OXH����EODFN`
?IL

����� +HDGHU DQG IRRWHU
:H XVH 7LN= WR GUDZ D OOHGࢺ VHPLFLUFOH�
IDQF\KGU LV XVHG WR VHW KHDGHU DQG IRRWHU� :H WDNH FDUH RI XVLQJ WKH IDQF\ VW\OH DQG WR
VWDUW IURP VFUDWFK E\ HUDVLQJ WKH SUHYLRXV KHDGHU DQG IRRWHU ZLWK ?IDQF\KI^`�
��������������������������������������������������������������������������������
�� +HDGHU DQG )RRWHU

?WLN]VW\OH^IROLRVW\OH` >ILOO /DYHQGHU� WH[W 0LGQLJKW%OXH� LQQHU VHS �SW�
VHPLFLUFOH@

?SDJHVW\OH^IDQF\`
?IDQF\KI^`
?IDQF\IRRW>&@^

?YVNLS �SW
?EHJLQ^WLN]SLFWXUH`
?QRGH>IROLRVW\OH@
^?EIVHULHV?WKHSDJH`�

?HQG^WLN]SLFWXUH`
`

?UHQHZFRPPDQG^?KHDGUXOHZLGWK`^���SW`
?DGGWROHQJWK^?KHDGKHLJKW`^?EDVHOLQHVNLS`
?UHQHZFRPPDQG^?KHDGUXOH`^?FRORU^/LJKW*UD\`?KUXOH`
?IDQF\KHDG>/(@^ ?WH[WFRORU^JUD\`^?VOVKDSH ?ULJKWPDUN` `
?IDQF\KHDG>52@^ ?WH[WFRORU^JUD\`^?VOVKDSH ?OHIWPDUN` `

����� 7DEOH RI FRQWHQWV
:H UHGHࢺQH FRPPDQGV XVHG E\ ?WDEOHRIFRQWHQWV�
��������������������������������������������������������������������������������
�� 7DEOH RI FRQWHQWV

?QHZFRPPDQG^?VHFWLRQWRFFRORU`^VHFWLRQIJ`
?QHZFRPPDQG^?VXEVHFWLRQWRFFRORU`^VXEVHFWLRQIJ`
?QHZFRPPDQG^?VXEVXEVHFWLRQWRFFRORU`^VXEVXEVHFWLRQIJ`

?UHQHZFRPPDQG?O#VHFWLRQ^?FRORU^?VHF
WLRQWRFFRORU`?GHI?#OLQNFRORU^?VHFWLRQWRFFRORU`?#GRWWHGWRFOLQH^�`^���HP`^���HP``
?UHQHZFRPPDQG?O#VXEVHFWLRQ^?FRORU^?VXEVHFWLR
QWRFFRORU`?GHI?#OLQNFRORU^?VXEVHFWLRQWRFFRORU`?#GRWWHGWRFOLQH^�`^���HP`^���HP``
?UHQHZFRPPDQG?O#VXEVXEVHFWLRQ^?FRORU^?VXEVXEVHFWLRQWR
FFRORU`?GHI?#OLQNFRORU^?VXEVXEVHFWLRQWRFFRORU`?#GRWWHGWRFOLQH^�`^���HP`^���HP``
?GHI?FRQWHQWVOLQH��������^�

?LI[??��??�

���



6HFWLRQLQJ

?FVQDPH O#��?HQGFVQDPH^��`^��`�
?HOVH
?FVQDPH O#��?HQGFVQDPH^?K\SHU#OLQNVWDUW^OLQN`^��`^��`?K\SHU#OLQNHQG`^�

?K\SHU#OLQNVWDUW^OLQN`^��`^��`?K\SHU#OLQNHQG
`�
?IL

`

�� 1HZ WLWOH IRUPDW �� 
VHFWLRQ
 LV XVHG E\ GHIDXOW�
?QHZFRPPDQG^?WRFIRUPDW`>�@^^?+XJH?EI��``

?UHQHZFRPPDQG?WDEOHRIFRQWHQWV^�
?WRFIRUPDW^

?WH[WFRORU^WRFWLWOH`^?FRQWHQWVQDPH`
?#PNERWK^?0DNH8SSHUFDVH?FRQWHQWVQDPH`^?0DNH8SSHUFDVH?FRQWHQWVQDPH`

`�
?#VWDUWWRF^WRF`�

`

����� 6HFWLRQLQJ
7KLV LV GHࢺQLWHO\ WKH PRVW FRPSOH[ SDUW� ,W LV QRW WKDW KDUG VLQFH WKH FRGH LV DOPRVW WKH
VDPH IRU ?VHFWLRQ� ?VXEVHFWLRQ DQG ?VXEVXEVHFWLRQ�
:H XVH ?QHHGVSDFH WR PDNH VXUH WKHUH LV QR OLQH EUHDN ULJKW DIWHU D VHFWLRQLQJ FRPPDQG�
:H HQFORVH WKH FRPPDQG LQ D JURXS ZKHUH ZH VHW D IRQW VL]H VLQFH WKH VSDFH ZH QHHG LV
?EDVHOLQHVNLS ZKLFK GHSHQGV RQ WKH IRQW VL]H�
6WDUUHG FRPPDQGV ZLOO QRW VHW WKH FRXQWHUV �/D7H; GHWDXOW EHKDYLRXU�� <RX FDQ FKRRVH
WR KDQGOH VWDUUHG FRPPDQG GLࢹHUHQWO\ E\ UHVHWWLQJ WKH FRXQWHUV IRU LQVWDQFH�
:H SUHFHHG WKH VHFWLRQ SULQWLQJ E\ D ?QRLQGHQW� :H PDNH VXUH WR HQG WKH VHFWLRQ SULQWLQJ
E\ D ?SDU FRPPDQG WR PDNH VXUH IROORZLQJ WH[W JHWV SULQWHG SURSHUO\�
)RU ?VXEVHFWLRQ ZH PDNH XVH RI WKH PLUURUV RSWLRQ WR FKDQJH WKH DSSHDUDQFH DFFRUG�
LQJO\�
7R KDQGOH WKH 3') ERRNPDUNV SURSHUO\ ZH QHHG WKH IROORZLQJ OLQHV DW WKH HQG RI WKH
GHࢺQLWLRQV�
?SKDQWRPVHFWLRQ
?DGGFRQWHQWVOLQH^WRF`^VHFWLRQ`^?WKHVHFWLRQa��`
)LQDOO\� IRU ?VHFWLRQ RQO\� ZH ZDQW LW WR SULQW LQ WKH KHDGHU� VR ZH FDOO WKH ?VHFWLRQPDUN
FRPPDQG� +HUH ZH FKDQJHG WKH EHKDYLRXU RI WKH VWDUUHG FRPPDQG RYHU WKH RULJLQDO
/D7H; YHUVLRQ� VLQFH ZH GHࢺQH DQG XVH WKH ?VHFWLRQPDUNVWDU FRPPDQG�
��������������������������������������������������������������������������������
�� 6HFWLRQ VW\OH

?UHQHZFRPPDQG?VHFWLRQ^
?#LIVWDU
?P\#VHFWLRQVWDU
?P\#VHFWLRQ

`

�� 1RWH� WR MXVWLI\� WH[W ZLGWK PXVW EH VHW WR ?WH[WZLGWK � ��LQQHU VHS��
?WLN]VW\OH^VHFWLRQVW\OH` >

LQQHU VHS �SW�
WH[W ZLGWK ?WH[WZLGWK���SW�
OHIW FRORU VHFWLRQIJ�����ZKLWH�
ULJKW FRORU VHFWLRQIJ����ZKLWH�
URXQGHG FRUQHUV�
WH[W ,YRU\�
UHFWDQJOH

@

���



7KHPHV

?QHZFRPPDQG?P\#VHFWLRQ>�@^
?VWHSFRXQWHU^VHFWLRQ`
^?/DUJH?QHHGVSDFH^?EDVHOLQHVNLS``
?QRLQGHQW
?EHJLQ^WLN]SLFWXUH`
?QRGH>VHFWLRQVW\OH@ ^?EIVHULHV?/DUJH?WKHVHFWLRQ?TXDG��`�

?HQG^WLN]SLFWXUH`
?SDU
?SKDQWRPVHFWLRQ
?DGGFRQWHQWVOLQH^WRF`^VHFWLRQ`^?WKHVHFWLRQa��`
?VHFWLRQPDUN^��`

`

?QHZFRPPDQG^?VHFWLRQPDUNVWDU`>�@^?PDUNERWK^?0DNH8SSHUFDVH^��``^``

?QHZFRPPDQG?P\#VHFWLRQVWDU>�@^
^?/DUJH?QHHGVSDFH^?EDVHOLQHVNLS``
?QRLQGHQW
?EHJLQ^WLN]SLFWXUH`
?QRGH>VHFWLRQVW\OH@ ^?EIVHULHV?/DUJH��`�

?HQG^WLN]SLFWXUH`
?SDU
?SKDQWRPVHFWLRQ
?DGGFRQWHQWVOLQH^WRF`^VHFWLRQ`^��`
?VHFWLRQPDUNVWDU^��`

`

��������������������������������������������������������������������������������
�� 6XEVHFWLRQ VW\OH

?UHQHZFRPPDQG?VXEVHFWLRQ^
?#LIVWDU
?P\#VXEVHFWLRQVWDU
?P\#VXEVHFWLRQ

`

?WLN]VW\OH^VXEVHFWLRQVW\OH` >
OHIW FRORU VXEVHFWLRQIJ����ZKLWH�
ULJKW FRORU VXEVHFWLRQIJ�����ZKLWH�
WH[W ,YRU\�
HOOLSVH�
LQQHU VHS �SW

@

?QHZFRPPDQG?P\#VXEVHFWLRQ>�@^
?VWHSFRXQWHU^VXEVHFWLRQ`
^?/DUJH?QHHGVSDFH^?EDVHOLQHVNLS``
?QRLQGHQW
?EHJLQ^WLN]SLFWXUH`
?QRGH>VXEVHFWLRQVW\OH�DQFKRU ZHVW@ �QXPEHU� DW �����

^?EIVHULHV?/DUJH?WKHVXEVHFWLRQ`�
?LI#PLUURUV
?QRGH>DERYH ULJKW�VXEVHFWLRQIJ�DQFKRU VRXWK ZHVW@ DW

���QXPEHU�HDVW�������������� ^?ODUJH?EIVHULHV��`�
?QRGH>\VFDOH ��� VFRSH IDGLQJ VRXWK� RSDFLW\ ���� DERYH� DQFKRU VRXWK ZHVW�

VXEVHFWLRQIJ@ DW ���QXPEHU�HDVW������������� ^?ODUJH?EIVHULHV��`�
?HOVH
?QRGH>DERYH ULJKW�VXEVHFWLRQIJ�DQFKRU ZHVW@ DW ���QXPEHU�HDVW�����������

^?ODUJH?EIVHULHV��`�
?IL

?HQG^WLN]SLFWXUH`
?SDU
?SKDQWRPVHFWLRQ
?DGGFRQWHQWVOLQH^WRF`^VXEVHFWLRQ`^?WKHVXEVHFWLRQa��`

`

���



1RWHV DQG 5HIHUHQFHV

?QHZFRPPDQG?P\#VXEVHFWLRQVWDU>�@^
^?/DUJH?QHHGVSDFH^?EDVHOLQHVNLS``
?QRLQGHQW
?EHJLQ^WLN]SLFWXUH`

?QRGH>VXEVHFWLRQVW\OH�DQFKRU ZHVW@ �QXPEHU� DW �����
^?EIVHULHV?/DUJH?SKDQWRP^�``�

�
?LI#PLUURUV
?QRGH>DERYH ULJKW�VXEVHFWLRQIJ�DQFKRU VRXWK ZHVW@ DW

���QXPEHU�HDVW�������������� ^?ODUJH?EIVHULHV��`�
?QRGH>\VFDOH ��� VFRSH IDGLQJ VRXWK� RSDFLW\ ���� DERYH� DQFKRU VRXWK ZHVW�

VXEVHFWLRQIJ@ DW ���QXPEHU�HDVW������������� ^?ODUJH?EIVHULHV��`�
?HOVH
?QRGH>DERYH ULJKW�VXEVHFWLRQIJ�DQFKRU ZHVW@ DW ���QXPEHU�HDVW�����������

^?ODUJH?EIVHULHV��`�
?IL

?HQG^WLN]SLFWXUH`
?SDU
?SKDQWRPVHFWLRQ
?DGGFRQWHQWVOLQH^WRF`^VXEVHFWLRQ`^��`

`

��������������������������������������������������������������������������������
�� 6XEVXEVHFWLRQ VW\OH

?UHQHZFRPPDQG?VXEVXEVHFWLRQ^
?#LIVWDU
?P\#VXEVXEVHFWLRQVWDU
?P\#VXEVXEVHFWLRQ

`

?WLN]VW\OH^VXEVXEVHFWLRQVW\OH` >
OHIW FRORU VXEVXEVHFWLRQIJ����ZKLWH�
ULJKW FRORU VXEVXEVHFWLRQIJ�����ZKLWH�
WH[W ,YRU\�
VKDSH WUDSH]LXP�
LQQHU VHS �SW

@

?QHZFRPPDQG?P\#VXEVXEVHFWLRQ>�@^
?VWHSFRXQWHU^VXEVXEVHFWLRQ`
?QRLQGHQW
?EHJLQ^WLN]SLFWXUH`

?QRGH>VXEVXEVHFWLRQVW\OH@ �QXPEHU� ^?EIVHULHV?ODUJH?WKHVXEVXEVHFWLRQ`�
?QRGH>VXEVXEVHFWLRQIJ� ULJKW RI QXPEHU� DQFKRU ZHVW@ ^?ODUJH?EIVHULHV��`�

?HQG^WLN]SLFWXUH`
?SDU
?SKDQWRPVHFWLRQ
?DGGFRQWHQWVOLQH^WRF`^VXEVXEVHFWLRQ`^?WKHVXEVXEVHFWLRQa��`

`

?QHZFRPPDQG?P\#VXEVXEVHFWLRQVWDU>�@^
?QRLQGHQW
?EHJLQ^WLN]SLFWXUH`

?QRGH>VXEVXEVHFWLRQVW\OH@ �QXPEHU� ^?EIVHULHV?ODUJH?YSKDQWRP^�``�
?QRGH>VXEVXEVHFWLRQIJ� ULJKW RI QXPEHU� DQFKRU ZHVW@ ^?ODUJH?EIVHULHV��`�

?HQG^WLN]SLFWXUH`
?SDU
?SKDQWRPVHFWLRQ
?DGGFRQWHQWVOLQH^WRF`^VXEVXEVHFWLRQ`^��`

`

?HQGLQSXW

����� 1RWHV DQG 5HIHUHQFHV
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��� 0RGXODU 'RFXPHQWV
'XULQJ WKLV JXLGH ZH KDYH VHHQ ZKDW LV SRVVLEOH WR GR DQG KRZ WKLV FDQ EH DFKLHYHG� EXW
WKH TXHVWLRQ LV� , ZDQW WR ZULWH D SURSHU WH[W ZLWK /D7H;� ZKDW WR GR WKHQ" :KHUH
VKRXOG , VWDUW IURP" 7KLV LV D VKRUW VWHS�E\�VWHS JXLGH DERXW KRZ WR VWDUW D GRFXPHQW
SURSHUO\� NHHSLQJ D JRRG KLJK�OHYHO VWUXFWXUH� 7KLV LV DOO DERXW RUJDQL]LQJ \RXU OHVࢺ XVLQJ
WKH PRGXODU FDSDELOLWLHV RI /D7H;� 7KLV ZD\ LW ZLOO EH YHU\ HDV\ WR PDNH PRGLࢺFDWLRQV
HYHQ ZKHQ WKH GRFXPHQW LV DOPRVW �QLVKHGࢺ 7KHVH DUH DOO MXVW VXJJHVWLRQV� EXW \RX PLJKW
WDNH LQVSLUDWLRQ IURP WKDW WR FUHDWH \RXU RZQ GRFXPHQW�

����� 3URMHFW VWUXFWXUH
&UHDWH D FOHDU VWUXFWXUH RI WKH ZKROH SURMHFW WKLV ZD\�
�� FUHDWH D GLUHFWRU\ RQO\ IRU WKH SURMHFW� :HَOO UHIHU WR WKDW LQ WKH IROORZLQJ SDUWV DV
WKH URRW GLUHFWRU\

�� FUHDWH WZR RWKHU GLUHFWRULHV LQVLGH WKH URRW� RQH IRU /D7H; GRFXPHQWV� WKH RWKHU RQH
IRU LPDJHV� 6LQFH \RXَOO KDYH WR ZULWH WKHLU QDPH TXLWH RIWHQ� FKRRVH VKRUW QDPHV�
$ VXJJHVWLRQ ZRXOG EH VLPSO\ WH[ DQG LPJ �

�� FUHDWH \RXU GRFXPHQW �ZHَOO FDOO LW GRFXPHQW�WH[� EXW \RX FDQ XVH WKH QDPH \RX
SUHIHU� DQG \RXU RZQ SDFNDJH �IRU H[DPSOH P\VW\OH�VW\ �� WKLV VHFRQG OHࢺ ZLOO KHOS
\RX WR NHHS WKH FRGH FOHDQHU�

,I \RX IROORZHG DOO WKRVH VWHSV� WKHVH OHVࢺ VKRXOG EH LQ \RXU URRW GLUHFWRU\� XVLQJ ْ�ْ IRU
HDFK GLUHFWRU\�

��GRFXPHQW�WH[
��P\VW\OH�VW\
��WH[�
��LPJ�

QRWKLQJ HOVH�

����� *HWWLQJ /D7H; WR SURFHVV PXOWLSOH OHVࡃ
$V \RXU ZRUN JURZV� \RXU /D7H; OHࢺ FDQ EHFRPH XQZLHOG\ DQG FRQIXVLQJ� HVSHFLDOO\ LI
\RX DUH ZULWLQJ D ORQJ DUWLFOH ZLWK VXEVWDQWLDO� GLVFUHWH VHFWLRQV� RU D IXOO�OHQJWK ERRN�
,Q VXFK FDVHV LW LV JRRG SUDFWLFH WR VSOLW \RXU ZRUN LQWR VHYHUDO �OHVࢺ )RU H[DPSOH� LI \RX
DUH ZULWLQJ D ERRN� LW PDNHV D ORW RI VHQVH WR ZULWH HDFK FKDSWHU LQ D VHSDUDWH �WH[ �OHࢺ
/D7H; PDNHV WKLV YHU\ HDV\ WKDQNV WR WZR FRPPDQGV�
?LQSXW^ILOHQDPH`
DQG
?LQFOXGH^ILOHQDPH`

���



0RGXODU 'RFXPHQWV

������� &RPSDULQJ WKH PHWKRGV� LQSXW YV LQFOXGH
7KH GLࢹHUHQFHV EHWZHHQ WKHVH WZR ZD\V WR LQFOXGH OHVࢺ LV H[SODLQHG EHORZ� :KDW WKH\
KDYH LQ FRPPRQ LV WKDW WKH\ SURFHVV WKH FRQWHQWV RI ILOHQDPH�WH[ EHIRUH FRQWLQXLQJ
ZLWK WKH UHVW RI WKH EDVH OHࢺ �WKH OHࢺ WKDW FRQWDLQV WKHVH VWDWHPHQWV�� :KHQ WKH FRPSLOHU
SURFHVVHV \RXU EDVH OHࢺ DQG UHDFKHV RQH RI WKH FRPPDQGV ?LQSXW RU ?LQFOXGH� LW UHDGV
ILOHQDPH�WH[ DQG SURFHVVHV LWV FRQWHQW LQ DFFRUGDQFH ZLWK WKH IRUPDWWLQJ FRPPDQGV
VSHFLࢺHG LQ WKH EDVH �OHࢺ 7KLV ZD\ \RX FDQ SXW DOO WKH IRUPDWWLQJ RSWLRQV LQ \RXU EDVH
OHࢺ DQG ZULWH WKH FRQWHQWV XVLQJ ?LQSXW RU ?LQFOXGH LQ WKH OHVࢺ ZKLFK FRQWDLQ WKH DFWXDO
FRQWHQW RI \RXU ZRUN� 7KLV PHDQV WKDW WKH LPSRUWDQW SDUW RI \RXU ZRUNLQJ SURFHVV� L�H�
ZULWLQJ� LV NHSW ODUJHO\ VHSDUDWH IURP IRUPDWWLQJ FKRLFHV� 7KLV LV RQH RI WKH PDLQ UHDVRQV
ZK\ /D7H; LV VR JRRG IRU VHULRXV ZULWLQJ� <RX ZLOO WKXV EH GHDOLQJ VROHO\ ZLWK WH[W DQG
YHU\ EDVLF FRPPDQGV VXFK DV ?VHFWLRQ� ?HPSK HWF� <RXU GRFXPHQW ZLOO EH XQFOXWWHUHG
DQG PXFK HDVLHU WR ZRUN ZLWK�
7KH VHFRQG PHWKRG RI LQFOXGLQJ D �OHࢺ ?LQFOXGH^ILOHQDPH`� GLࢹHUV IURP WKH UVWࢺ LQ VRPH
LPSRUWDQW ZD\V� <RX FDQQRW QHVW ?LQFOXGH VWDWHPHQWV ZLWKLQ D OHࢺ DGGHG YLD ?LQFOXGH�
ZKHUHDV ?LQSXW� RQ WKH RWKHU KDQG� DOORZV \RX WR FDOO OHVࢺ ZKLFK WKHPVHOYHV FDOO RWKHU
�OHVࢺ DG LQࢺQLWXP �ZHOO� QHDUO\��� <RX FDQ� KRZHYHU� ?LQFOXGH D OHࢺ ZKLFK FRQWDLQV RQH
RU PRUH ?LQSXW FRPPDQGV� 3OHDVH UHVLVW WKH WHPSWDWLRQ WR QHVW OHVࢺ LQ WKLV ZD\ VLPSO\
EHFDXVH WKH V\VWHP FDQ GR LW� \RX ZLOO HQG XS ZLWK MXVW DQRWKHU NLQG RI FRPSOH[LW\�
$QRWKHU LPSRUWDQW GLࢹHUHQFH LV WKDW XVLQJ ?LQFOXGH ZLOO IRUFH D SDJH EUHDN �ZKLFK PDNHV
LW LGHDO IRU D ERRNَV FKDSWHUV�� ZKHUHDV WKH ?LQSXW FRPPDQG GRHV QRW �ZKLFK LQ WXUQ
PDNHV LW LGHDO IRU� VD\� D ORQJ DUWLFOH ZLWK GLVFUHWH VHFWLRQV� ZKLFK RI FRXUVH DUH QRW
QRUPDOO\ VHW RQ D QHZ SDJH��
,Q HLWKHU FDVH WKH �WH[ OHQDPHࢺ H[WHQVLRQ LV RSWLRQDO�
:RUNLQJ RQ GLVFUHWH SDUWV RI \RXU GRFXPHQWV KDV FRQVHTXHQFHV IRU KRZ WKH EDVH OHࢺ LV
FRPSLOHG� WKHVH ZLOO EH GHDOW ZLWK EHORZ�

������� 8VLQJ GLࡂHUHQW SDWKV
:KHQ WKH /D7H; FRPSLOHU QGVࢺ D UHIHUHQFH WR DQ H[WHUQDO OHࢺ LQ WKH EDVH �OHࢺ LW ZLOO
ORRN IRU LW LQ WKH VDPH GLUHFWRU\� +RZHYHU� \RX FDQ LQ SULQFLSOH UHIHU WR DQ\ OHࢺ RQ \RXU
V\VWHP� XVLQJ ERWK DEVROXWH DQG UHODWLYH SDWKV�
$Q DEVROXWH SDWK LV D IXOO SDWK� DQG OHQDPHࢺ ZLWK HYHU\ HOHPHQW VSHFLࢺHG� 6R� ILOH�
QDPH�WH[ PLJKW KDYH WKH IXOO SDWK�
?LQSXW^�KRPH�XVHU�WH[ILOHV�ILOHQDPH�WH[`
,I \RX KDG FUHDWHG WKH GLUHFWRU\ P\ILOHV IRU \RXU ZULWLQJ SURMHFW� LQ \RXU WH[ILOHV
GLUHFWRU\� LWV IXOO SDWK ZRXOG EH�
?LQSXW^�KRPH�XVHU�WH[ILOHV�P\ILOHV�ILOHQDPH�WH[`
2EYLRXVO\� XVLQJ DEVROXWH SDWKV LV LQHࢼFLHQW LI \RX DUH UHIHUULQJ WR D OHࢺ LQ WKH FXUUHQW
GLUHFWRU\� ,I� KRZHYHU� \RX QHHG WR LQFOXGH D OHࢺ ZKLFK LV DOZD\V NHSW DW D VSHFLࢺF SODFH
LQ \RXU V\VWHP� \RX PD\ UHIHU WR LW ZLWK DQ DEVROXWH SDWK� IRU H[DPSOH�
?LQSXW^�KRPH�XVHU�GRFXPHQWV�XVHIXO�IRR�WH[`
,Q SUDFWLFH� DQ DEVROXWH OHࢺ SDWK LV JHQHUDOO\ XVHG ZKHQ RQH KDV WR UHIHU WR D OHࢺ ZKLFK
LV TXLWH VRPH ZD\ DZD\ LQ WKH OHࢺ V\VWHP �RU SHUKDSV HYHQ RQ D GLࢹHUHQW VHUYHU��� 2QH
ZRUG RI ZDUQLQJ� GR QRW OHDYH HPSW\ VSDFHV LQ WKH �OHQDPHVࢺ WKH\ FDQ FDXVH DPELJXRXV
EHKDYLRXU� (LWKHU OHDYH QR VSDFHV RU XVH XQGHUVFRUHV B LQVWHDG�

���



*HWWLQJ /D7H; WR SURFHVV PXOWLSOH OHVࢺ

<RX PD\� KRZHYHU� QHHG WR PDNH \RXU VRXUFH SRUWDEOH �WR DQRWKHU FRPSXWHU RU WR D
GLࢹHUHQW ORFDWLRQ RI \RXU KDUGGLVN�� LQ ZKLFK FDVH UHODWLYH SDWKV VKRXOG EH XVHG LI \RX
ZLVK WR DYRLG XQQHFHVVDU\ UHZULWLQJ RI SDWK QDPHV� 2U� D UHODWLYH SDWK PD\ VLPSO\ EH
D PRUH HࢼFLHQW DQG HOHJDQW ZD\ RI UHIHUULQJ WR D �OHࢺ $ UHODWLYH SDWK LV RQH ZKLFK LV
GHࢺQHG LQ UHODWLRQ WR WKH FXUUHQW GLUHFWRU\� LQ RXU FDVH WKH RQH ZKLFK FRQWDLQV WKH EDVH
�OHࢺ /D7H; XVHV WKH VWDQGDUG 81,; QRWDWLRQ� ZLWK D VLPSOH GRW � \RX UHIHU WR WKH FXUUHQW
GLUHFWRU\� DQG E\ WZR GRWV �� \RX UHIHU WR WKH SUHYLRXV GLUHFWRU\� WKDW LV WKH RQH DERYH
WKH FXUUHQW GLUHFWRU\ LQ WKH OHࢺ V\VWHP WUHH� 7KH VODVK � LV XVHG WR VHSDUDWH WKH GLࢹHUHQW
FRPSRQHQWV RI D SDWKQDPH� GLUHFWRULHV DQG �OHQDPHVࢺ 6R E\ �� \RX UHIHU WR WKH FXUUHQW
GLUHFWRU\� E\ ��� \RX UHIHU WR WKH SUHYLRXV GLUHFWRU\� E\ ������ \RX UHIHU WR D GLUHFWRU\
ZKLFK LV WZR VWHSV XSZDUGV LQ WKH OHV\VWHPࢺ WUHH� :ULWLQJ
?LQSXW^��ILOHQDPH�WH[`
ZLOO KDYH H[DFWO\ WKH VDPH HࢹHFW DV ZULWLQJ
?LQSXW^ILOHQDPH�WH[`
EXW LI \RX IRXQG LW PRUH FRQYHQLHQW WR SXW DOO \RXU OHVࢺ LQ D VXE�GLUHFWRU\ RI \RXU FXUUHQW
GLUHFWRU\� FDOOHG P\ILOHV � \RX ZRXOG UHIHU WR WKDW OHࢺ E\ VSHFLI\LQJ
?LQSXW^��P\ILOHV�ILOHQDPH�WH[`
,QGHHG� LQ RXU H[DPSOH RI WKH DEVROXWH SDWK DERYH� \RX FRXOG UHIHU WR WKDW OHࢺ UHODWLYHO\�
WRR�
?LQSXW^������GRFXPHQWV�XVHIXO�IRR�WH[`
2I FRXUVH� DOO FRPPRQO\ XVHG OHࢺ V\VWHPV ي /LQX[� 0DF 26 ; DQG :LQGRZV ي DOVR IHDWXUH
WKH 81,; �� � ��� IDFLOLW\ RXWOLQHG DERYH� 'R QRWH� KRZHYHU� WKDW /D7H; XVHV IRUZDUG
VODVKHV � HYHQ RQ 0LFURVRIW :LQGRZV SODWIRUPV� ZKLFK XVH EDFNVODVKHV ? LQ SDWKQDPHV�
/D7H; LPSOHPHQWDWLRQV IRU :LQGRZV V\VWHPV SHUIRUP WKLV FRQYHUVLRQ IRU \RX� ZKLFK
HQVXUHV WKDW \RXU GRFXPHQW ZLOO EH YDOLG DFURVV DOO LQVWDOODWLRQV�
7KLV �\H[LELOLWࢻ LQKHUHQW LQ WKH ZD\ LQ ZKLFK /D7H; LV LQWHJUDWHG ZLWK PRGHUQ OHࢺ V\VWHPV�
OHWV \RX LQSXW OHVࢺ LQ D ZD\ ZKLFK VXLWV \RXU SDUWLFXODU VHW�XS�
:KHQ XVLQJ UHODWLYH SDWKV ZLWKLQ D /D7H; OHࢺ LPSRUWHG E\ ?LQSXW RU ?LQFOXGH� LW LV
LPSRUWDQW WR QRWH WKDW WKH SDWKV DUH UHODWLYH WR WKH GLUHFWRU\ LQ ZKLFK WKH PDLQ �WH[ OHࢺ
UHVLGHV� QRW WR WKH GLUHFWRU\ LQ ZKLFK WKH LQFOXGHG �RU LQSXW� OHࢺ LV IRXQG� 7KLV LV OLNHO\
WR EH DQ LVVXH LI XVLQJ D IROGHU SHU FKDSWHU� ZLWK WKH JXUHVࢺ LQ HDFK FKDSWHUَV IROGHU� DQG
XVLQJ ?LQFOXGH WR UHDG WKH FKDSWHU VRXUFH LQWR D PDLQ /D7H; OHࢺ LQ D SDUHQW IROGHU�

������� &RPSLOLQJ WKH EDVH OHࡃ
:KHQ \RX FRPSLOH \RXU GRFXPHQW� SDJH UHIHUHQFHV DQG WKH OLNH ZLOO FKDQJH DFFRUGLQJ WR
\RXU XVH RI WKH ?LQSXW DQG ?LQFOXGH FRPPDQGV� 1RUPDOO\ /D7H; XVHUV RQO\ UXQ WKH
FRPSLOHU RQ SDUWV RI WKH GRFXPHQW WR FKHFN WKDW DQ LQGLYLGXDO FKDSWHU LV V\QWDFWLFDOO\
FRUUHFW DQG ORRNV DV WKH ZULWHU LQWHQGHG� $ IXOO UXQ LV JHQHUDOO\ RQO\ SHUIRUPHG IRU
SURGXFLQJ D IXOO GUDIW RU WKH QDOࢺ YHUVLRQ� ,Q VXFK FDVHV� LW LV LQYDULDEO\ QHFHVVDU\ WR UXQ
/D7H; WZLFH RU PRUH WR UHVROYH DOO WKH SDJH QXPEHUV� UHIHUHQFHV� HWF� �HVSHFLDOO\ LI \RX
DUH XVLQJ ELEOLRJUDSKLF VRIWZDUH VXFK DV %L%7H;� WRR��
7KH VLPSOHVW ZD\ WR FKHFN WKDW RQH RU PRUH RI WKH YDULRXV FRPSRQHQWV RI \RXU ZRUN LV
V\QWDFWLFDOO\ UREXVW� LV WR FRPPHQW RXW WKH FRPPDQG ZLWK D SHUFHQWDJH VLJQ� IRU H[DPSOH�
?GRFXPHQWFODVV^DUWLFOH`
?EHJLQ^GRFXPHQW`
�?LQSXW^6HFWLRQB�`

���



0RGXODU 'RFXPHQWV

�?LQSXW^6HFWLRQB�`
�?LQSXW^6HFWLRQB�`
?LQSXW^6HFWLRQB�`
�?LQSXW^6HFWLRQB�`
?HQG^GRFXPHQW`
7KLV FRGH ZLOO SURFHVV \RXU EDVH OHࢺ ZLWK WKH DUWLFOH FRQYHQWLRQV EXW RQO\ WKH PDWHULDO
LQ WKH OHࢺ 6HFWLRQB��WH[ ZLOO EH SURFHVVHG� ,I WKDW ZDV� VD\� WKH ODVW WKLQJ \RX QHHGHG
WR FKHFN EHIRUH VHQGLQJ Rࢹ WR WKDW PDMRU MRXUQDO� \RX ZRXOG WKHQ VLPSO\ UHPRYH DOO WKH
SHUFHQWDJH VLJQV DQG UHUXQ /D7H;� UHSHDWLQJ WKH FRPSLOLQJ SURFHVV DV QHFHVVDU\ WR UHVROYH
DOO UHIHUHQFHV� SDJH QXPEHUV DQG VR RQ�

������� 8VLQJ ?LQFOXGHRQO\
8VLQJ WKLV FRPPDQG SURYLGHV PRUH FRPSOH[� DQG KHQFH PRUH XVHIXO SRVVLELOLWLHV� ,I \RX
LQFOXGH WKH IROORZLQJ FRPPDQG LQ \RXU SUHDPEOH� L�H� EHIRUH ?EHJLQ^GRFXPHQW`�
?LQFOXGHRQO\^ILOHQDPH��ILOHQDPH�����`
RQO\ WKH OHVࢺ VSHFLࢺHG EHWZHHQ WKH FXUO\ EUDFHV ZLOO EH LQFOXGHG� 1RWH WKDW \RX FDQ KDYH
RQH RU PRUH OHVࢺ DV WKH DUJXPHQW WR WKLV FRPPDQG� VHSDUDWH WKHP ZLWK D FRPPD� QR
VSDFHV�
7KLV UHTXLUHV WKDW WKHUH DUH ?LQFOXGH FRPPDQGV LQ WKH GRFXPHQW ZKLFK VSHFLI\ WKHVH
�OHVࢺ 7KH OHQDPHࢺ VKRXOG EH ZULWWHQ ZLWKRXW WKH �WH[ OHࢺ H[WHQVLRQ�
?GRFXPHQWFODVV^ERRN`
?LQFOXGHRQO\^&KDSWHUB��&KDSWHUB�` � FRPSLOH MXVW FKDSWHUV � DQG �� VSDFH
FKDUDFWHUV QRW SHUPLWWHG
?EHJLQ^GRFXPHQW`
?LQFOXGH^&KDSWHUB�` � RPLW WKH 
�WH[
 H[WHQVLRQ
?LQFOXGH^&KDSWHUB�`
?LQFOXGH^&KDSWHUB�`
?LQFOXGH^&KDSWHUB�`
?HQG^GRFXPHQW`
7KLV FRGH ZRXOG SURFHVV WKH EDVH OHࢺ EXW RQO\ LQFOXGH WKH FRQWHQW RI WKH DXWKRUَV UVWࢺ
DQG IRXUWK FKDSWHUV �&KDSWHUB��WH[ DQG &KDSWHUB��WH[ �� ,PSRUWDQWO\� WKLV DOWHUQDWLYH
UHWDLQV DV PXFK RI WKH �DX[ LQIRUPDWLRQ DV SRVVLEOH IURP WKH SUHYLRXV UXQ� VR PHVVHV XS
\RXU FURVV�UHIHUHQFHV PXFK OHVV WKDQ WKH PDNHVKLIW VXJJHVWLRQ DERYH�

������� 6HSDUDWH FRPSLODWLRQ RI FKLOG GRFXPHQWV
$ GLVDGYDQWDJH RI VROHO\ XVLQJ ?LQSXW DQG ?LQFOXGH LV WKDW RQO\ WKH EDVH GRFXPHQW FDQ
EH FRPSLOHG� +RZHYHU� \RX PD\ GHFLGH WKDW \RX ZRUN EHWWHU RQ LQGLYLGXDO VHFWLRQV RI
WH[W DQG ZLVK WR HGLW DQG FRPSLOH WKRVH VHSDUDWH IURP WKH PDLQ �OHࢺ 7KHUH DUH D IHZ
SDFNDJHV DYDLODEOH WR DGGUHVV WKLV SUREOHP�

6XEࡃOHV
7KH VXEࢺOHV SDFNDJH� SURYLGHV D ZD\ WR FRPSLOH VHFWLRQV RI D GRFXPHQW XVLQJ WKH VDPH
SUHDPEOH DV WKH PDLQ GRFXPHQW�
,Q WKH PDLQ GRFXPHQW� WKH SDFNDJH PXVW EH ORDGHG DV�
?XVHSDFNDJH^VXEILOHV`
,QVWHDG RI XVLQJ ?LQSXW DQG ?LQFOXGH � FKLOG GRFXPHQWV PXVW EH ORDGHG DV IROORZV�

� KWWS���ZZZ�FWDQ�RUJ�SNJ�VXEILOHV

���
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*HWWLQJ /D7H; WR SURFHVV PXOWLSOH OHVࢺ

?VXEILOH^ILOHQDPH`
7KH FKLOG GRFXPHQWV PXVW VWDUW ZLWK WKH IROORZLQJ VWDWHPHQWV�
?GRFXPHQWFODVV>PDLQ�WH[@^VXEILOHV`
?EHJLQ^GRFXPHQW`
DQG HQG ZLWK�
?HQG^GRFXPHQW`
,Q VXPPDU\� WKH EDVH GRFXPHQW �PDLQ�WH[ � ORRNV OLNH�
?GRFXPHQWFODVV^ERRN`
?XVHSDFNDJH^VXEILOHV`
?EHJLQ^GRFXPHQW`
�� P\ GRFXPHQW FRQWHQW
?VXEILOH^FKDSWHU�`
�� PRUH RI P\ GRFXPHQW FRQWHQW
?HQG^GRFXPHQW`
DQG &KDSWHU � �FKDSWHU��WH[ � ORRNV OLNH�
?GRFXPHQWFODVV>PDLQ�WH[@^VXEILOHV`
?EHJLQ^GRFXPHQW`
�� P\ FKDSWHU � FRQWHQW
��
�� PRUH RI P\ FKDSWHU � FRQWHQW
?HQG^GRFXPHQW`
6RPH OLQX[ GLVWULEXWLRQV GRQَW KDYH VXEࢺOHV SDFNDJH LQ WKHLU ODWH[ GLVWULEXWLRQV� VLQFH LW
ZDV QRW LQFOXGHG XQWLO 7H;/LYH ����� <RX FDQ GRZQORDG VXEࢺOHV�WGV�]LS� IURP &7$1�
7KLV SDFNDJH ZLOO FRQWDLQ WZR OHVࢺ VXEILOHV�FOV DQG VXEILOHV�VW\ � 0RYH WKHVH OHVࢺ
WR D GLUHFWRU\ XQGHU WKH QDPH VXEILOHV LQ WKH SDWK �XVU�VKDUH�WH[PI�WH[�ODWH[ �
7KLV VWLOO ZRQَW PDNH WKH SDFNDJH DYDLODEOH� WKH WH[KDVK SURJUDP PXVW EH H[HFXWHG �UVWࢺ
1RZ \RX DUH JRRG WR JR�

6WDQGDORQH
7KH VWDQGDORQH SDFNDJH� LV GHVLJQHG IRU PRYLQJ PRUH RI WKH RSSRVLWH GLUHFWLRQ WKDQ
VXEࢺOHV� ,W SURYLGHV D PHDQV IRU LPSRUWLQJ WKH SUHDPEOH RI FKLOG GRFXPHQWV LQWR WKH PDLQ
GRFXPHQW� DOORZLQJ IRU D H[LEOHࢻ ZD\ WR LQFOXGH WH[W RU LPDJHV LQ PXOWLSOH GRFXPHQWV
�H�J� DQ DUWLFOH DQG D SUHVHQWDWLRQ���
,Q WKH PDLQ GRFXPHQW� WKH SDFNDJH PXVW EH ORDGHG DV�
?XVHSDFNDJH^VWDQGDORQH`
&KLOG GRFXPHQWV DUH ORDGHG XVLQJ ?LQSXW RU ?LQFOXGH �
7KH FKLOG GRFXPHQWV FRQWDLQ� IRU H[DPSOH� WKH IROORZLQJ VWDWHPHQWV�
?GRFXPHQWFODVV^VWDQGDORQH`
� /RDG DQ\ SDFNDJHV QHHGHG IRU WKLV GRFXPHQW
?EHJLQ^GRFXPHQW`
� <RXU GRFXPHQW RU SLFWXUH
?HQG^GRFXPHQW`
,Q VXPPDU\� WKH EDVH GRFXPHQW �PDLQ�WH[ � ORRNV OLNH�
?GRFXPHQWFODVV^ERRN`
?XVHSDFNDJH^VWDQGDORQH`

� KWWS���PLUURUV�FWDQ�RUJ�LQVWDOO�PDFURV�ODWH[�FRQWULE�VXEILOHV�WGV�]LS
� KWWS���ZZZ�FWDQ�RUJ�SNJ�VWDQGDORQH
� &KDSWHU �� RQ SDJH ���
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0RGXODU 'RFXPHQWV

?EHJLQ^GRFXPHQW`
�� P\ GRFXPHQW FRQWHQW
?LQSXW^FKDSWHU�`
�� PRUH RI P\ GRFXPHQW FRQWHQW
?HQG^GRFXPHQW`
DQG &KDSWHU � �FKDSWHU��WH[ � ORRNV OLNH�
?GRFXPHQWFODVV^VWDQGDORQH`
� 3UHDPEOH
?EHJLQ^GRFXPHQW`
�� P\ FKDSWHU � FRQWHQW
��
�� PRUH RI P\ FKDSWHU � FRQWHQW
?HQG^GRFXPHQW`

������� ,QVHUWLQJ 3') OHVࡃ
,I \RX QHHG WR LQVHUW DQ H[LVWLQJ� SRVVLEO\ PXOWL�SDJH� 3') OHࢺ LQWR \RXU /D7H; GRFXPHQW�
ZKHWKHU RU QRW WKH LQFOXGHG 3') ZDV FRPSLOHG ZLWK /D7H; RU DQRWKHU WRRO� FRQVLGHU XVLQJ
WKH SGISDJHV SDFNDJH�� ,Q WKH SUHDPEOH� LQFOXGH WKH SDFNDJH�
?XVHSDFNDJH>ILQDO@^SGISDJHV`
7KLV SDFNDJH DOVR DOORZV \RX WR VSHFLI\ ZKLFK SDJHV \RX ZLVK WR LQFOXGH� IRU H[DPSOH� WR
LQVHUW SDJHV � WR � IURP VRPH OHࢺ LQVHUWPH�SGI � XVH�
?LQFOXGHSGI>SDJHV ���@^LQVHUWPH�SGI`
7R LQVHUW WKH ZKROH RI LQVHUWPH�SGI �
?LQFOXGHSGI>SDJHV �@^LQVHUWPH�SGI`
)RU IXOO IXQFWLRQDOLW\� FRPSLOH WKH RXWSXW ZLWK SGIODWH[ �
$GGLWLRQDO LQIRUPDWLRQ FDQ EH IRXQG LQ WKH FKDSWHU ([SRUW 7R 2WKHU )RUPDWV��

����� 7KH OHࡃ P\VW\OH�VW\
,QVWHDG RI SXWWLQJ DOO WKH SDFNDJHV \RX QHHG DW WKH EHJLQQLQJ RI \RXU GRFXPHQW DV \RX
FRXOG� WKH EHVW ZD\ LV WR ORDG DOO WKH SDFNDJHV \RX QHHG LQVLGH DQRWKHU GXPP\ SDFNDJH
FDOOHG P\VW\OH \RX ZLOO FUHDWH MXVW IRU \RXU GRFXPHQW� 7KH JRRG SRLQW RI GRLQJ WKLV LV
WKDW \RX ZLOO MXVW KDYH WR DGG RQH VLQJOH ?XVHSDFNDJH LQ \RXU GRFXPHQW� NHHSLQJ \RXU
FRGH PXFK FOHDQHU� 0RUHRYHU� DOO WKH LQIR DERXW \RXU VW\OH ZLOO EH ZLWKLQ RQH �OHࢺ VR ZKHQ
\RX ZLOO VWDUW DQRWKHU GRFXPHQW \RXَOO MXVW KDYH WR FRS\ WKDW OHࢺ DQG LQFOXGH LW SURSHUO\�
VR \RXَOO KDYH H[DFWO\ WKH VDPH VW\OH \RX KDYH XVHG�
&UHDWLQJ \RXU RZQ VW\OH LV YHU\ VLPSOH� FUHDWH D OHࢺ FDOOHG P\VW\OH�VW\ �\RX FRXOG QDPH
LW DV \RX ZLVK� EXW LW KDV WR HQG ZLWK ْ�VW\ْ�� :ULWH DW WKH EHJLQQLQJ�
?3URYLGHV3DFNDJH^P\VW\OH`
7KHQ DGG DOO WKH SDFNDJHV \RX ZDQW ZLWK WKH VWDQGDUG FRPPDQG ?XVHSDFNDJH^���` DV
\RX ZRXOG GR QRUPDOO\� FKDQJH WKH YDOXH RI DOO WKH YDULDEOHV \RX ZDQW� HWF� ,W ZLOO ZRUN
OLNH WKH FRGH \RX SXW KHUH ZRXOG EH FRSLHG DQG SDVWHG ZLWKLQ \RXU GRFXPHQW�
:KLOH ZULWLQJ� ZKHQHYHU \RX KDYH WR WDNH D GHFLVLRQ DERXW IRUPDWWLQJ� GHࢺQH \RXU RZQ
FRPPDQG IRU LW DQG DGG LW WR \RXU P\VW\OH�VW\ �OHW /D7H; ZRUN IRU \RX� ,I \RX GR VR�
LW ZLOO EH YHU\ HDV\ WR FKDQJH LW LI \RX FKDQJH \RXU PLQG�

� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�SGISDJHV�
� &KDSWHU ������ RQ SDJH ���
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7KH PDLQ GRFXPHQW GRFXPHQW�WH[

7KLV LV DFWXDOO\ WKH EHJLQQLQJ RI WKH SURFHVV RI ZULWLQJ D SDFNDJH� 6HH /D7H;�0DFURV�
IRU PRUH GHWDLOV�
)RU D OLVW RI VHYHUDO SDFNDJHV \RX FDQ XVH� VHH WKH /LVW RI 3DFNDJHV� VHFWLRQ�

����� 7KH PDLQ GRFXPHQW GRFXPHQW�WH[
7KHQ FUHDWH D OHࢺ FDOOHG GRFXPHQW�WH[ � WKLV ZLOO EH WKH PDLQ �OHࢺ WKH RQH \RX ZLOO
FRPSLOH� HYHQ LI \RX VKRXOGQَW QHHG WR HGLW LW YHU\ RIWHQ EHFDXVH \RX ZLOO EH ZRUNLQJ RQ
RWKHU �OHVࢺ ,W VKRXOG ORRN OLNH WKLV �LWَV WKH VDPSOH FRGH IRU D UHSRUW � EXW \RX PLJKW HDVLO\
FKDQJH LW WR DUWLFOH RU ZKDWHYHU HOVH��
?GRFXPHQWFODVV>��SW�D�SDSHU@^UHSRUW`
?XVHSDFNDJH^JUDSKLF[`
?XVHSDFNDJH^LISGI`
?LISGI

� SXW KHUH SDFNDJHV RQO\ IRU WKH 3')�
?'HFODUH*UDSKLFV([WHQVLRQV^�SGI��SQJ��MSJ��PSV`
?XVHSDFNDJH^K\SHUUHI`

?HOVH
� SXW KHUH SDFNDJHV RQO\ IRU WKH '9,�

?IL

� SXW DOO WKH RWKHU SDFNDJHV KHUH�

?XVHSDFNDJH^P\VW\OH`

?EHJLQ^GRFXPHQW`

?LQSXW^��WH[�WLWOH�WH[`
�?PDNHWLWOH
?WDEOHRIFRQWHQWV
?OLVWRIILJXUHV
?OLVWRIWDEOHV

?LQSXW^��WH[�LQWUR�WH[`
?LQSXW^��WH[�PDLQBSDUW�WH[`
?LQSXW^��WH[�FRQFOXVLRQV�WH[`

?DSSHQGL[
?LQSXW^��WH[�P\DSSHQGL[�WH[`

� %LEOLRJUDSK\�
?FOHDUSDJH
?DGGFRQWHQWVOLQH^WRF`^FKDSWHU`^%LEOLRJUDSK\`
?LQSXW^��WH[�P\ELEOLRJUDSK\�WH[`

?HQG^GRFXPHQW`
+HUH D ORW RI FRGH H[SUHVVHG LQ SUHYLRXV VHFWLRQV KDV EHHQ XVHG� $W WKH EHJLQQLQJ WKHUH
LV WKH KHDGHU GLVFXVVHG LQ WKH 7LSV 	 7ULFNV� VHFWLRQ� VR \RX ZLOO EH DEOH WR FRPSLOH LQ
ERWK '9, DQG 3')� 7KHQ \RX LPSRUW WKH RQO\ SDFNDJH \RX QHHG� WKDW LV \RXU P\VW\OH�VW\
�QRWH WKDW LQ WKH FRGH LW KDV WR EH LPSRUWHG ZLWKRXW WKH H[WHQVLRQ�� WKHQ \RXU GRFXPHQW
VWDUWV� 7KHQ LW LQVHUWV WKH WLWOH� ZH GRQَW OLNH WKH RXWSXW RI ?PDNHWLWOH VR ZH FUHDWHG
RXU RZQ� WKH FRGH IRU LW ZLOO EH LQ D OHࢺ FDOOHG WLWOH�WH[ LQ WKH IROGHU FDOOHG WH[ ZH

� &KDSWHU �� RQ SDJH ���
� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�/D7H;��)3DFNDJHV���3DFNDJHVBOLVW
� &KDSWHU �� RQ SDJH ���
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FUHDWHG EHIRUH� +RZ WR ZULWH LW LV H[SODLQHG LQ WKH 7LWOH &UHDWLRQ�� VHFWLRQ� 7KHQ WDEOHV
RI FRQWHQWV� JXUHࢺ DQG WDEOHV DUH LQVHUWHG� ,I \RX GRQَW ZDQW WKHP� MXVW FRPPHQW RXW
WKRVH OLQHV� 7KHQ WKH PDLQ SDUW RI WKH GRFXPHQW LQ LQVHUWHG� $V \RX FDQ VHH� WKHUH LV
QR WH[W LQ GRFXPHQW�WH[ � HYHU\WKLQJ LV LQ RWKHU OHVࢺ LQ WKH WH[ GLUHFWRU\ VR WKDW \RX
FDQ HDVLO\ HGLW WKHP� :H DUH VHSDUDWLQJ RXU WH[W IURP WKH VWUXFWXUDO FRGH� VR ZH DUH
LPSURYLQJ WKH ْ:KDW <RX 6HH LV :KDW <RX 0HDQْ QDWXUH RI /D7H;� 7KHQ ZH FDQ VHH WKH
DSSHQGL[ DQG \QDOOࢺ WKH %LEOLRJUDSK\� ,W LV LQ D VHSDUDWH OHࢺ DQG LW LV PDQXDOO\ DGGHG WR
WKH WDEOH RI FRQWHQWV XVLQJ D WLS VXJJHVWHG LQ WKH 7LSV 	 7ULFNV���
2QFH \RX KDYH FUHDWHG \RXU GRFXPHQW�WH[ \RX ZRQَW QHHG WR HGLW LW DQ\PRUH� XQOHVV
\RX ZDQW WR DGG RWKHU OHVࢺ LQ WKH WH[ GLUHFWRU\� EXW WKLV LV QRW JRLQJ WR KDSSHQ YHU\
RIWHQ� 1RZ \RX FDQ ZULWH \RXU GRFXPHQW� VHSDUDWLQJ LW LQWR DV PDQ\ OHVࢺ DV \RX ZDQW
DQG DGGLQJ PDQ\ SLFWXUHV ZLWKRXW JHWWLQJ FRQIXVHG� WKDQNV WR WKH ULJLG VWUXFWXUH \RX
JDYH WR WKH SURMHFW� \RX ZLOO EH DEOH WR NHHS WUDFN RI DOO \RXU HGLWV FOHDUO\�
$ VXJJHVWLRQ� GR QRW JLYH \RXU OHVࢺ QDPHV OLNH ْFKDSWHUB���WH[ْ RU �JXUHB���SQJْࢺْ L�H�
WU\ WR DYRLG XVLQJ QXPEHUV LQ �OH�QDPHVࢺ LI WKH QXPEHULQJ /D7H; JLYHV WKHP DXWRPDWL�
FDOO\� LV GLࢹHUHQW IURP WKH RQH \RX JDYH �DQG WKLV ZLOO OLNHO\ KDSSHQ� \RX ZLOO JHW UHDOO\
FRQIXVHG� :KHQ QDPLQJ D �OHࢺ VWRS IRU D VHFRQG� WKLQN DERXW D VKRUW QDPH WKDW FDQ IXOO\
H[SODLQ ZKDW LV LQVLGH WKH OHࢺ ZLWKRXW EHLQJ DPELJXRXV� LW ZLOO OHW \RX VDYH D ORW RI WLPH
DV VRRQ DV WKH GRFXPHQW JHWV ODUJHU�

����� ([WHUQDO /LQNV
ٗ 6XEࢺOHV SDFNDJH GRFXPHQWDWLRQ��
ٗ 6WDQGDORQH SDFNDJH GRFXPHQWDWLRQ��
ٗ SGISDJHV SDFNDJH GRFXPHQWDWLRQ��

�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� KWWS���PLUURUV�FWDQ�RUJ�PDFURV�ODWH[�FRQWULE�VXEILOHV�VXEILOHV�SGI
�� KWWS���PLUURUV�FWDQ�RUJ�PDFURV�ODWH[�FRQWULE�VWDQGDORQH�VWDQGDORQH�SGI
�� KWWS���PLUURUV�FWDQ�RUJ�PDFURV�ODWH[�FRQWULE�SGISDJHV�SGISDJHV�SGI
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��� &ROODERUDWLYH :ULWLQJ RI /D7H;
'RFXPHQWV
1RWH� 7KLV :LNLERRN LV EDVHG RQ WKH DUWLFOH 7RROV IRU &ROODERUDWLYH :ULWLQJ RI 6FLHQWLF
/D7H; 'RFXPHQWV � E\ $UQH +HQQLQJVHQ� WKDW LV SXEOLVKHG LQ 7KH 3UDF7H; -RXUQDO
����� QXPEHU � �KWWS���ZZZ�WXJ�RUJ�SUDFMRXUQ���

����� $EVWUDFW
&ROODERUDWLYH ZULWLQJ RI GRFXPHQWV UHTXLUHV D VWURQJ V\QFKURQLVDWLRQ DPRQJ DXWKRUV�
7KLV :LNLERRN GHVFULEHV D SRVVLEOH ZD\ WR RUJDQLVH WKH FROODERUDWLYH SUHSDUDWLRQ RI
/D7H; GRFXPHQWV� 7KH SUHVHQWHG VROXWLRQ LV SULPDULO\ EDVHG RQ WKH YHUVLRQ FRQWURO
V\VWHP 6XEYHUVLRQ �KWWS���VXEYHUVLRQ�DSDFKH�RUJ��� 7KH :LNLERRN GHVFULEHV KRZ
6XEYHUVLRQ FDQ EH XVHG WRJHWKHU ZLWK VHYHUDO RWKHU VRIWZDUH WRROV DQG /D7H; SDFNDJHV
WR RUJDQLVH WKH FROODERUDWLYH SUHSDUDWLRQ RI /D7H; GRFXPHQWV�

������� 2WKHU 0HWKRGV
ٗ <RX FDQ XVH RQH RI WKH RQOLQH VROXWLRQV OLVWHG LQ WKH ,QVWDOODWLRQ� FKDSWHU� 0RVW RI
WKHP KDYH FROODERUDWLRQ IHDWXUHV�

ٗ $QRWKHU RSWLRQ IRU FROODERUDWLRQ LV GURSER[�� ,W KDV � *% IUHH VWRUDJH DQG YHUVLRQLQJ
V\VWHP� :RUNV OLNH 691� EXW PRUH DXWRPDWHG DQG WKHUHIRUH HVSHFLDOO\ XVHIXO IRU EH�
JLQQLQJ /D7H; XVHUV� +RZHYHU� 'URSER[ LV QRW D WUXH YHUVLRQLQJ FRQWURO V\VWHP� DQG
DV VXFK LW GRHV QRW DOORZ \RX WR UROO WKH DUWLFOH EDFN WR SUHYLRXV YHUVLRQV�

ٗ <RX FDQ XVH DQ RQOLQH FROODERUDWLYH WRRO EXLOW RQ WRS RI D YHUVLRQLQJ FRQWURO V\VWHP�
VXFK DV $XWKRUHD� RU 6KDUH/DWH[�� $XWKRUHD SHUIRUPV PRVW RI WKH DFWLRQV GHVFULEHG
LQ WKLV GRFXPHQW� EXW LQ WKH EDFNJURXQG �LW LV EXLOW RQ *LW�� ,W DOORZV DXWKRUV WR
HQWHU /D7H; RU 0DUNGRZQ YLD D *8, ZLWK PDWKHPDWLFDO QRWDWLRQ� �JXUHVࢺ G��MV SORWV�
,3\WKRQ QRWHERRNV� GDWD� DQG WDEOHV� $OO FRQWHQW LV UHQGHUHG WR +70/�� $XWKRUHD
DOVR IHDWXUHV D FRPPHQWLQJ V\VWHP DQG DUWLFOH�EDVHG FKDW WR HDVH FROODERUDWLRQ DQG
UHYLHZ�

ٗ $V WKH /D7H; V\VWHP XVHV SODLQ WH[W� \RX FDQ XVH V\QFKURQRXV FROODERUDWLYH HGLWRUV
OLNH *REE\�� ,Q *REE\ \RX FDQ ZULWH \RXU GRFXPHQWV LQ FROODERUDWLRQ ZLWK DQ\RQH LQ
UHDO WLPH� ,W LV VWURQJO\ UHFRPPHQGHG WKDW \RX XVH XWI� HQFRGLQJ �HVSHFLDOO\ LI WKHUH

� KWWS���WXJ�RUJ�SUDFMRXUQ��������KHQQLQJVHQ�
� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�8VHU��$$UQHKH
� &KDSWHU � RQ SDJH ��
� KWWS���ZZZ�JHWGURSER[�FRP
� KWWSV���DXWKRUHD�FRP�
� KWWSV���ZZZ�VKDUHODWH[�FRP�
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�*REE\

���

http://www.tug.org/pracjourn/).
http://subversion.apache.org/).
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http://en.wikibooks.org/wiki/User%3AArnehe
http://www.getdropbox.com
https://authorea.com/
https://www.sharelatex.com/
http://en.wikipedia.org/wiki/Gobby


&ROODERUDWLYH :ULWLQJ RI /D7H; 'RFXPHQWV

DUH XVHUV RQ PXOWLSOH RSHUDWLQJ V\VWHPV FROODERUDWLQJ� DQG D VWDEOH QHWZRUN �W\SLFDOO\
ZLUHG QHWZRUNV��

ٗ 7LWDQ3DG� �RU RWKHU FORQHV� RI (WKHU3DG���� 7R FRPSLOH XVH WKH FRPPDQG�
ZJHW �2 ILOHQDPH�WH[ �KWWS���WLWDQSDG�FRP�HS�SDG�H[SRUW�[[[[�ODWHVW"IRUPDW W[W�
		 �ODWH[ ILOHQDPH�WH[�
ZKHUH َ[[[[َ VKRXOG EH UHSODFHG E\ WKH SDG QXPEHU �VRPHWKLQJ OLNH َ]�U6UIU<F+َ��

ٗ :LWK D GHGLFDWHG /LQX[ ER[ ZLWK /D7H; 	 'URSER[ LWَV SRVVLEOH WR XVH *RRJOH GRFV
DQG VRPH VFULSWLQJ�� WR JHW DXWRPDWLFDOO\ JHQHUDWHG 3')V RQ 'URSER[ IURP XSGDWHV
RQ *RRJOH 'RFV�

ٗ <RX FDQ XVH D GLVWULEXWHG YHUVLRQ FRQWURO V\VWHP�� VXFK DV 0HUFXULDO�� RU *LW��� 7KLV
LV WKH GHࢺQLWLYH VROXWLRQ IRU XVHUV ORRNLQJ IRU FRQWURO DQG DGYDQFHG IHDWXUHV OLNH EUDQFK
DQG PHUJH� 7KH OHDUQLQJ FXUYH ZLOO EH VWHHSHU WKDQ WKDW IRU D ZHE�EDVHG VROXWLRQ�

����� ,QWURGXFWLRQ
7KH FROODERUDWLYH SUHSDUDWLRQ RI GRFXPHQWV UHTXLUHV D FRQVLGHUDEOH DPRXQW RI FRRUGL�
QDWLRQ DPRQJ WKH DXWKRUV� 7KLV FRRUGLQDWLRQ FDQ EH RUJDQLVHG LQ PDQ\ GLࢹHUHQW ZD\V�
ZKHUH WKH EHVW ZD\ GHSHQGV RQ WKH VSHFLࢺF FLUFXPVWDQFHV�
,Q WKLV :LNLERRN� , GHVFULEH KRZ WKH FROODERUDWLYH ZULWLQJ RI /D7H; GRFXPHQWV LV RU�
JDQLVHG DW RXU GHSDUWPHQW �'LYLVLRQ RI $JULFXOWXUDO 3ROLF\� 'HSDUWPHQW RI $JULFXOWXUDO
(FRQRPLFV� 8QLYHUVLW\ RI .LHO� *HUPDQ\�� , SUHVHQW RXU VRIWZDUH WRROV� DQG GHVFULEH KRZ
ZH XVH WKHP� 7KXV� WKLV :LNLERRN SURYLGHV VRPH LGHDV DQG KLQWV WKDW ZLOO EH XVHIXO IRU
RWKHU /D7H; XVHUV ZKR SUHSDUH GRFXPHQWV WRJHWKHU ZLWK WKHLU FR�DXWKRUV�

����� ,QWHUFKDQJLQJ 'RFXPHQWV
7KHUH DUH PDQ\ ZD\V WR LQWHUFKDQJH GRFXPHQWV DPRQJ DXWKRUV� 2QH SRVVLELOLW\ LV WR
FRPSRVH GRFXPHQWV E\ LQWHUFKDQJLQJ H�PDLO PHVVDJHV� 7KLV PHWKRG KDV WKH DGYDQWDJH
WKDW FRPPRQ XVHUV JHQHUDOO\ GR QRW KDYH WR LQVWDOO DQG OHDUQ WKH XVDJH RI DQ\ H[WUD
VRIWZDUH� EHFDXVH YLUWXDOO\ DOO DXWKRUV KDYH DQ H�PDLO DFFRXQW� )XUWKHUPRUH� WKH DXWKRU
ZKR KDV PRGLࢺHG WKH GRFXPHQW FDQ HDVLO\ DWWDFK WKH GRFXPHQW DQG H[SODLQ WKH FKDQJHV
E\ H�PDLO DV ZHOO� 8QIRUWXQDWHO\� WKHUH LV D SUREOHP ZKHQ WZR RU PRUH DXWKRUV DUH ZRUNLQJ
DW WKH VDPH WLPH RQ WKH VDPH GRFXPHQW� 6R� KRZ FDQ DXWKRUV V\QFKURQLVH WKHVH "OHVࢺ
$ VHFRQG SRVVLELOLW\ LV WR SURYLGH WKH GRFXPHQW RQ D FRPPRQ OHࢺ VHUYHU� ZKLFK LV DYDLODEOH
LQ PRVW GHSDUWPHQWV� 7KH ULVN RI RYHUZULWLQJ HDFK RWKHUVَ PRGLࢺFDWLRQV FDQ EH HOLPLQDWHG
E\ ORFNLQJ OHVࢺ WKDW DUH FXUUHQWO\ HGLWHG� +RZHYHU� JHQHUDOO\ WKH OHࢺ VHUYHU FDQ EH RQO\
DFFHVVHG IURP ZLWKLQ D GHSDUWPHQW� +HQFH� DXWKRUV ZKR DUH RXW RI WKH EXLOGLQJ FDQQRW
XVH WKLV PHWKRG WR XSGDWH�FRPPLW WKHLU FKDQJHV� ,Q WKLV FDVH� WKH\ ZLOO KDYH WR XVH
DQRWKHU ZD\ WR RYHUFRPH WKLV SUREOHP� 6R� KRZ FDQ DXWKRUV DFFHVV WKHVH "OHVࢺ

� KWWS���WLWDQSDG�FRP
� KWWS���HWKHUSDG�RUJ�HWKHUSDGVLWHV�KWPO
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�(WKHU3DG
�� KWWSV���JLVW�JLWKXE�FRP��������
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�'LVWULEXWHGBUHYLVLRQBFRQWURO
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�0HUFXULDO
�� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�*LW
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7KH 9HUVLRQ &RQWURO 6\VWHP 6XEYHUVLRQ

$ WKLUG SRVVLELOLW\ LV WR XVH D YHUVLRQ FRQWURO V\VWHP� $ FRPSUHKHQVLYH OLVW RI YHUVLRQ
FRQWURO V\VWHPV FDQ EH IRXQG DW :LNLSHGLD��� 9HUVLRQ FRQWURO V\VWHPV NHHS WUDFN RI DOO
FKDQJHV LQ OHVࢺ LQ D SURMHFW� ,I PDQ\ DXWKRUV PRGLI\ D GRFXPHQW DW WKH VDPH WLPH� WKH
YHUVLRQ FRQWURO V\VWHP WULHV WR PHUJH DOO PRGLࢺFDWLRQV DXWRPDWLFDOO\� +RZHYHU� LI PXOWLSOH
DXWKRUV KDYH PRGLࢺHG WKH VDPH OLQH� WKH PRGLࢺFDWLRQV FDQQRW EH PHUJHG DXWRPDWLFDOO\�
DQG WKH XVHU KDV WR UHVROYH WKH FRQࢻLFW E\ GHFLGLQJ PDQXDOO\ ZKLFK RI WKH FKDQJHV VKRXOG
EH NHSW� $XWKRUV FDQ DOVR FRPPHQW WKHLU PRGLࢺFDWLRQV VR WKDW WKH FR�DXWKRUV FDQ HDVLO\
XQGHUVWDQG WKH ZRUNࢻRZ RI WKLV �OHࢺ $V YHUVLRQ FRQWURO V\VWHPV JHQHUDOO\ FRPPXQLFDWH
RYHU WKH LQWHUQHW �H�J� WKURXJK 7&3�,3 FRQQHFWLRQV�� WKH\ FDQ EH XVHG IURP GLࢹHU�
HQW FRPSXWHUV ZLWK LQWHUQHW FRQQHFWLRQV� $ UHVWULFWLYH UHZDOOࢺ SROLF\ PLJKW SUHYHQW WKH
YHUVLRQ FRQWURO V\VWHP IURP FRQQHFWLQJ WR WKH LQWHUQHW� ,Q WKLV FDVH� WKH QHWZRUN DG�
PLQLVWUDWRU KDV WR EH DVNHG WR RSHQ WKH DSSURSULDWH SRUW� 7KH LQWHUQHW LV RQO\ XVHG IRU
V\QFKURQLVLQJ WKH �OHVࢺ +HQFH� D SHUPDQHQW LQWHUQHW FRQQHFWLRQ LV QRW UHTXLUHG� 7KH RQO\
GUDZEDFN RI D YHUVLRQ FRQWURO V\VWHP FRXOG EH WKDW LW KDV WR EH LQVWDOOHG DQG FRQࢺJXUHG�
0RUHRYHU� D YHUVLRQ FRQWURO V\VWHP LV XVHIXO HYHQ LI D VLQJOH XVHU LV ZRUNLQJ RQ D SURMHFW�
)LUVW� WKH XVHU FDQ WUDFN �DQG SRVVLEO\ UHYRNH� DOO SUHYLRXV PRGLࢺFDWLRQV� 6HFRQG� WKLV LV
D FRQYHQLHQW ZD\ WR KDYH D EDFNXS RI WKH OHVࢺ RQ RWKHU FRPSXWHUV �H�J� RQ WKH YHUVLRQ
FRQWURO VHUYHU�� 7KLUG� WKLV DOORZV WKH XVHU WR HDVLO\ VZLWFK EHWZHHQ GLࢹHUHQW FRPSXWHUV
�H�J� RࢼFH� ODSWRS� KRPH��

����� 7KH 9HUVLRQ &RQWURO 6\VWHP 6XEYHUVLRQ
6XEYHUVLRQ �691��� FRPHV DV D VXFFHVVRU WR WKH SRSXODU YHUVLRQ FRQWURO V\VWHP &96� 691
RSHUDWHV RQ D FOLHQW�VHUYHU PRGHO LQ ZKLFK D FHQWUDO VHUYHU KRVWV D SURMHFW UHSRVLWRU\ WKDW
XVHUV FRS\ DQG PRGLI\ ORFDOO\� $ UHSRVLWRU\ IXQFWLRQV VLPLODUO\ WR D OLEUDU\ LQ WKDW LW
SHUPLWV XVHUV WR FKHFN RXW WKH FXUUHQW SURMHFW� PDNH FKDQJHV� DQG WKHQ FKHFN LW EDFN
LQ� 7KH VHUYHU UHFRUGV DOO FKDQJHV D XVHU FKHFNV LQ �XVXDOO\ ZLWK D PHVVDJH VXPPDUL]LQJ
ZKDW FKDQJHV WKH XVHU PDGH� VR WKDW RWKHU XVHUV FDQ HDVLO\ DSSO\ WKRVH FKDQJHV WR WKHLU
RZQ ORFDO �OHVࢺ
(DFK XVHU KDV D ORFDO ZRUNLQJ FRS\ RI D UHPRWH UHSRVLWRU\ � )RU LQVWDQFH� XVHUV FDQ
XSGDWH FKDQJHV IURP WKH UHSRVLWRU\ WR WKHLU ZRUNLQJ FRS\� FRPPLW FKDQJHV IURP WKHLU RZQ
ZRUNLQJ FRS\ WR WKH UHSRVLWRU\� RU �UH�YLHZ WKH GLࢹHUHQFHV EHWZHHQ ZRUNLQJ FRS\ DQG
UHSRVLWRU\�
7R VHW XS D 691 YHUVLRQ FRQWURO V\VWHP� WKH 691 VHUYHU VRIWZDUH KDV WR EH LQVWDOOHG RQ
D �VLQJOH� FRPSXWHU ZLWK SHUPDQHQW LQWHUQHW DFFHVV� �,I WKLV FRPSXWHU KDV QR VWDWLF ,3
DGGUHVV� RQH FDQ XVH D VHUYLFH OLNH '\Q'16�� WR EH DEOH WR DFFHVV WKH VHUYHU ZLWK D VWDWLF
KRVWQDPH�� ,W FDQ UXQ RQ PDQ\ 8QL[� PRGHUQ 06 :LQGRZV� DQG 0DF 26 ; SODWIRUPV�
8VHUV GR QRW KDYH WR LQVWDOO WKH 691 VHUYHU VRIWZDUH� EXW D 691 ْFOLHQWْ VRIWZDUH� 7KLV LV
WKH XQLTXH ZD\ WR DFFHVV WKH UHSRVLWRULHV RQ WKH VHUYHU� %HVLGHV WKH EDVLF 691 FRPPDQG�
OLQH FOLHQW� WKHUH DUH VHYHUDO *UDSKLFDO 8VHU ,QWHUIDFH 7RROV �*8,V� DQG SOXJ�LQV IRU
DFFHVVLQJ WKH 691 VHUYHU �VHH KWWS���VXEYHUVLRQ�WLJULV�RUJ�OLQNV�KWPO�� $GGL�
WLRQDOO\� WKHUH DUH YHU\ JRRG PDQXDOV DERXW 691 IUHHO\ DYDLODEOH RQ WKH LQWHUQHW �H�J�
KWWS���VYQERRN�UHG�EHDQ�FRP��

�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�/LVWBRIBUHYLVLRQBFRQWUROBVRIWZDUH
�� KWWS���VXEYHUVLRQ�DSDFKH�RUJ�
�� KWWS���ZZZ�G\QGQV�FRP�
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&ROODERUDWLYH :ULWLQJ RI /D7H; 'RFXPHQWV

$W RXU GHSDUWPHQW� ZH UXQ WKH 691 VHUYHU RQ D *18�/LQX[ V\VWHP� EHFDXVH PRVW /LQX[
GLVWULEXWLRQV LQFOXGH LW� ,Q WKLV VHQVH� LQVWDOOLQJ� FRQࢺJXULQJ� DQG PDLQWDLQLQJ 691 LV D
YHU\ VLPSOH WDVN�
0RVW 06 :LQGRZV XVHUV DFFHVV WKH 691 VHUYHU E\ WKH 7RUWRLVH691�� FOLHQW� EHFDXVH LW
SURYLGHV WKH PRVW XVXDO LQWHUIDFH IRU FRPPRQ XVHUV� /LQX[ XVHUV XVXDOO\ XVH 691 XWLOLWLHV
IURP WKH FRPPDQG�OLQH� RU H6YQ����D *8, IURQWHQG��ZLWK .'Lࢹ��� IRU VKRZLQJ FRPSOH[
GLࢹHUHQFHV�

����� +RVWLQJ /D7H; OHVࡃ LQ 6XEYHUVLRQ

)LJXUH ��� )LJXUH �� &RPPRQ WH[PI WUHH VKRZQ LQ H6YQV 5HSRVLWRU\ %URZVHU

2Q RXU 6XEYHUVLRQ VHUYHU� ZH KDYH RQH UHSRVLWRU\ IRU D FRPPRQ WH[PI WUHH� ,WV VWUXFWXUH
FRPSOLHV ZLWK WKH 7H; 'LUHFWRU\ 6WUXFWXUH JXLGHOLQHV �7'6� KWWS���ZZZ�WXJ�RUJ�
WGV�WGV�KWPO� VHH JXUHࢺ ��� 7KLV UHSRVLWRU\ SURYLGHV /D7H; FODVVHV� /D7H; VW\OHV�
DQG %LE7H; VW\OHV WKDW DUH QRW DYDLODEOH LQ WKH /D7H; GLVWULEXWLRQV RI WKH XVHUV� H�J�
EHFDXVH WKH\ ZHUH ERXJKW RU GHYHORSHG IRU WKH LQWHUQDO XVH DW RXU GHSDUWPHQW� $OO XVHUV
KDYH D ZRUNLQJ FRS\ RI WKLV UHSRVLWRU\ DQG KDYH FRQࢺJXUHG /D7H; WR XVH WKLV DV WKHLU
SHUVRQDO WH[PI WUHH� )RU LQVWDQFH� WH7H; �KWWS���ZZZ�WXJ�RUJ�WHWH[�� XVHUV FDQ HGLW
WKHLU 7H; FRQࢺJXUDWLRQ OHࢺ �H�J� �HWF�WH[PI�ZHE�F�WH[PI�FQI � DQG VHW WKH YDULDEOH
7(;0)+20( WR WKH SDWK RI WKH ZRUNLQJ FRS\ RI WKH FRPPRQ WH[PI WUHH �H�J� E\ 7(;0)+20(
 �+20(�WH[PI �� 0L.7H; �KWWS���ZZZ�PLNWH[�RUJ�� XVHUV FDQ DGG WKH SDWK RI WKH
ZRUNLQJ FRS\ RI WKH FRPPRQ WH[PI WUHH LQ WKH َ5RRWVَ WDE RI WKH 0L.7H; 2SWLRQV�
,I D QHZ FODVV RU VW\OH OHࢺ KDV EHHQ DGGHG �EXW QRW LI WKHVH OHVࢺ KDYH EHHQ PRGLࢺHG�� WKH
XVHUV KDYH WR XSGDWH WKHLU OHࢺَ QDPH GDWD EDVHَ �)1'%� EHIRUH WKH\ FDQ XVH WKHVH FODVVHV

�� KWWS���WRUWRLVHVYQ�WLJULV�RUJ�
�� KWWS���]RQHLW�IUHH�IU�HVYQ�
�� KWWS���NGLII��VRXUFHIRUJH�QHW�
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http://www.tug.org/tds/tds.html,
http://www.tug.org/tetex/)
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6XEYHUVLRQ UHDOO\ PDNHV WKH GLࡂ HUHQFH

DQG VW\OHV� )RU LQVWDQFH� WH7H; XVHUV KDYH WR H[HFXWH WH[KDVK � 0L.7H; XVHUV KDYH WR
FOLFN RQ WKH EXWWRQ َ5HIUHVK )1'%َ LQ WKH َ*HQHUDOَ WDE RI WKH 0L.7H; 2SWLRQV�
)XUWKHUPRUH� WKH UHSRVLWRU\ FRQWDLQV PDQXDOV H[SODLQLQJ WKH VSHFLࢺF /D7H; VRIWZDUH
VROXWLRQ DW RXU GHSDUWPHQW �H�J� WKLV GRFXPHQW��
7KH 6XEYHUVLRQ VHUYHU KRVWV D VHSDUDWH UHSRVLWRU\ IRU HDFK SURMHFW RI RXU GHSDUWPHQW�
$OWKRXJK EUDQFKLQJ� PHUJLQJ� DQG WDJJLQJ LV OHVV LPSRUWDQW IRU ZULWLQJ WH[W GRFXPHQWV
WKDQ IRU ZULWLQJ VRXUFH FRGH IRU VRIWZDUH� RXU UHSRVLWRU\ OD\RXWV IROORZ WKH UHFRPPHQ�
GDWLRQV RI WKH َ6XEYHUVLRQ ERRNَ �KWWS���VYQERRN�UHG�EHDQ�FRP�� ,Q WKLV VHQVH� HDFK
UHSRVLWRU\ KDV WKH WKUHH GLUHFWRULHV �WUXQN � �EUDQFKHV � DQG �WDJV �
7KH PRVW LPSRUWDQW GLUHFWRU\ LV �WUXQN � ,I D VLQJOH WH[W GRFXPHQW EHORQJV WR WKH
SURMHFW� DOO OHVࢺ DQG VXEGLUHFWRULHV RI WKLV WH[W GRFXPHQW DUH LQ �WUXQN � ,I WKH SURMHFW
\LHOGV WZR RU PRUH GLࢹHUHQW WH[W GRFXPHQWV� �WUXQN FRQWDLQV D VXEGLUHFWRU\ IRU HDFK
WH[W GRFXPHQW� $ VOLJKWO\ GLࢹHUHQW YHUVLRQ �D EUDQFK � RI D WH[W GRFXPHQW �H�J� IRU
SUHVHQWDWLRQ DW D FRQIHUHQFH� FDQ EH SUHSDUHG HLWKHU LQ DQ DGGLWLRQDO VXEGLUHFWRU\ RI
�WUXQN RU LQ D QHZ VXEGLUHFWRU\ RI �EUDQFKHV � :KHQ D WH[W GRFXPHQW LV VXEPLWWHG WR
D MRXUQDO RU D FRQIHUHQFH� ZH FUHDWH D WDJ LQ WKH GLUHFWRU\ �WDJV VR WKDW LW LV HDV\ WR
LGHQWLI\ WKH VXEPLWWHG YHUVLRQ RI WKH GRFXPHQW DW D ODWHU GDWH� 7KLV IHDWXUH KDV EHHQ
SURYHQ YHU\ XVHIXO� :KHQ FUHDWLQJ EUDQFKHV DQG WDJV� LW LV LPSRUWDQW DOZD\V WR XVH WKH
6XEYHUVLRQ FOLHQW �DQG QRW WKH WRROV RI WKH ORFDO OHࢺ V\VWHP� IRU WKHVH DFWLRQV� EHFDXVH
WKLV VDYHV GLVN VSDFH RQ WKH VHUYHU DQG LW SUHVHUYHV LQIRUPDWLRQ DERXW WKH VDPH KLVWRU\
RI WKHVH GRFXPHQWV�
2IWHQ WKH TXHVWLRQ DULVHV� ZKLFK OHVࢺ VKRXOG EH SXW XQGHU YHUVLRQ FRQWURO� *HQHUDOO\�
DOO OHVࢺ WKDW DUH GLUHFWO\ PRGLࢺHG E\ WKH XVHU DQG WKDW DUH QHFHVVDU\ IRU FRPSLOLQJ WKH
GRFXPHQW VKRXOG EH LQFOXGHG LQ WKH YHUVLRQ FRQWURO V\VWHP� 7\SLFDOO\� WKHVH DUH WKH
/D7H; VRXUFH FRGH ��WH[ � OHVࢺ �WKH PDLQ GRFXPHQW DQG SRVVLEO\ VRPH VXEGRFXPHQWV�
DQG DOO SLFWXUHV WKDW DUH LQVHUWHG LQ WKH GRFXPHQW ��HSV � �MSJ � �SQJ � DQG �SGI
��OHVࢺ $OO /D7H; FODVVHV ��FOV �� /D7H; VW\OHV ��VW\ �� %LE7H; GDWD EDVHV ��ELE ��
DQG %LE7H; VW\OHV ��EVW � JHQHUDOO\ VKRXOG EH KRVWHG LQ WKH UHSRVLWRU\ RI WKH FRPPRQ
WH[PI WUHH� EXW WKH\ FRXOG EH LQFOXGHG LQ WKH UHVSHFWLYH UHSRVLWRU\� LI VRPH �H[WHUQDO�
FR�DXWKRUV GR QRW KDYH DFFHVV WR WKH FRPPRQ WH[PI WUHH� 2Q WKH RWKHU KDQG� DOO OHVࢺ
WKDW DUH DXWRPDWLFDOO\ FUHDWHG RU PRGLࢺHG GXULQJ WKH FRPSLODWLRQ SURFHVV �H�J� �DXW �
�DX[ � �EEO � �EL[ � �EOJ � �GYL � �JOR � �JOV � �LG[ � �LOJ � �LQG � �LVW
� �ORI � �ORJ � �ORW � �QDY � �QOR � �RXW � �SGI � �SV � �VQP � DQG �WRF
�OHVࢺ RU E\ WKH �/D7H; RU %LE7H;� HGLWRU �H�J� �EDN � �ELEȥ � �NLOHSU � �SUM �
�VDY � �WFS � �WPS � �WSV � DQG �WH[ȥ �OHVࢺ JHQHUDOO\ VKRXOG EH QRW XQGHU YHUVLRQ
FRQWURO� EHFDXVH WKHVH OHVࢺ DUH QRW QHFHVVDU\ IRU FRPSLODWLRQ DQG JHQHUDOO\ GR QRW LQFOXGH
DGGLWLRQDO LQIRUPDWLRQ� )XUWKHUPRUH� WKHVH OHVࢺ DUH UHJXODUO\ PRGLࢺHG VR WKDW FRQࢻLFWV
DUH YHU\ OLNHO\�

����� 6XEYHUVLRQ UHDOO\ PDNHV WKH GLࡂ HUHQFH
$ JUHDW IHDWXUH RI D YHUVLRQ FRQWURO V\VWHP LV WKDW DOO DXWKRUV FDQ HDVLO\ WUDFH WKH ZRUNࢻRZ
RI D SURMHFW E\ YLHZLQJ WKH GLࢹHUHQFHV EHWZHHQ DUELWUDU\ YHUVLRQV RI WKH �OHVࢺ $XWKRUV
DUH SULPDULO\ LQWHUHVWHG LQ َHࢹHFWLYHَ PRGLࢺFDWLRQV RI WKH VRXUFH FRGH WKDW FKDQJH WKH
FRPSLOHG GRFXPHQW� EXW QRW LQ َLQHࢹHFWLYHَ PRGLࢺFDWLRQV WKDW KDYH QR LPSDFW RQ WKH
FRPSLOHG GRFXPHQW �H�J� WKH SRVLWLRQ RI OLQH EUHDNV�� 6RIWZDUH WRROV IRU FRPSDULQJ WH[W
GRFXPHQWV �َGLࢹ WRROVَ� JHQHUDOO\ FDQQRW GLࢹHUHQWLDWH EHWZHHQ َHࢹHFWLYHَ DQG َLQHࢹHFWLYHَ
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PRGLࢺFDWLRQV� WKH\ KLJKOLJKW ERWK W\SHV RI PRGLࢺFDWLRQV� 7KLV FRQVLGHUDEO\ LQFUHDVHV WKH
HࢹRUW WR QGࢺ DQG UHYLHZ WKH َHࢹHFWLYHَ PRGLࢺFDWLRQV� 7KHUHIRUH� َLQHࢹHFWLYHَ PRGLࢺFDWLRQV
VKRXOG EH DYRLGHG�
,Q WKLV VHQVH� LW LV YHU\ LPSRUWDQW QRW WR FKDQJH WKH SRVLWLRQV RI OLQH EUHDNV ZLWKRXW
FDXVH� +HQFH� DXWRPDWLF OLQH ZUDSSLQJ RI WKH XVHUVَ /D7H; HGLWRUV VKRXOG EH WXUQHG Rࢹ
DQG OLQH EUHDNV VKRXOG EH DGGHG PDQXDOO\� 2WKHUZLVH� LI D VLQJOH ZRUG LQ WKH EHJLQQLQJ
RI D SDUDJUDSK LV DGGHG RU UHPRYHG� DOO OLQH EUHDNV RI WKLV SDUDJUDSK PLJKW FKDQJH VR
WKDW PRVW GLࢹ WRROV LQGLFDWH WKH HQWLUH SDUDJUDSK DV PRGLࢺHG� EHFDXVH WKH\ FRPSDUH
WKH OHVࢺ OLQH E\ OLQH� 7KH GLࢹ WRROV ZGL״ �KWWS���ZZZ�JQX�RUJ�VRIWZDUH�ZGLII�� DQG
GZGL״ �KWWS���RV�JKDONHV�QO�GZGLII�KWPO� DUH QRW DࢹHFWHG E\ WKH SRVLWLRQV RI OLQH
EUHDNV� EHFDXVH WKH\ FRPSDUH GRFXPHQWV ZRUG E\ ZRUG� +RZHYHU� WKHLU RXWSXW LV OHVV
FOHDU VR WKDW PRGLࢺFDWLRQV DUH PRUH GLࢼFXOW WR WUDFN� 0RUHRYHU� WKHVH WRROV FDQQRW EH
XVHG GLUHFWO\ ZLWK WKH 6XEYHUVLRQ FRPPDQG�OLQH VZLWFK ��GLII�FPG � EXW D VPDOO ZUDSSHU
VFULSW KDV WR EH XVHG �KWWS���WH[WVQLSSHWV�FRP�SRVWV�VKRZ�������
$ UHDVRQDEOH FRQYHQWLRQ LV WR DGG D OLQH EUHDN DIWHU HDFK VHQWHQFH DQG VWDUW HDFK QHZ
VHQWHQFH LQ D QHZ OLQH� 1RWH WKDW WKLV KDV DQ DGYDQWDJH DOVR EH\RQG YHUVLRQ FRQWURO� LI
\RX ZDQW WR QGࢺ D VHQWHQFH LQ \RXU /D7H; FRGH WKDW \RX KDYH VHHQ LQ D FRPSLOHG �'9,�
36� RU 3')� OHࢺ RU RQ D SULQWRXW� \RX FDQ HDVLO\ LGHQWLI\ WKH UVWࢺ IHZ ZRUGV RI WKLV
VHQWHQFH DQG VFUHHQ IRU WKHVH ZRUGV RQ WKH OHIW ERUGHU RI \RXU HGLWRU ZLQGRZ�
)XUWKHUPRUH� ZH VSOLW ORQJ VHQWHQFHV LQWR VHYHUDO OLQHV VR WKDW HDFK OLQH KDV DW PRVW
�� FKDUDFWHUV� EHFDXVH LW LV UDWKHU LQFRQYHQLHQW WR VHDUFK IRU �VPDOO� GLࢹHUHQFHV LQ ORQJ
OLQHV� �1RWH� )RU LQVWDQFH� WKH /D7H; HGLWRU .LOH �KWWS���NLOH�VRXUFHIRUJH�QHW��
FDQ DVVLVW WKH XVHU LQ WKLV WDVN ZKHQ LW LV FRQࢺJXUHG WR DGG D YHUWLFDO OLQH WKDW PDUNV WKH
��WK FROXPQ�� :H QGࢺ LW YHU\ XVHIXO WR LQWURGXFH WKH DGGLWLRQDO OLQH EUHDNV DW ORJLFDO
EUHDNV RI WKH VHQWHQFH� H�J� EHIRUH D UHODWLYH FODXVH RU D QHZ SDUW RI WKH VHQWHQFH VWDUWV�
$Q H[DPSOH /D7H; FRGH WKDW LV IRUPDWWHG DFFRUGLQJ WR WKHVH JXLGHOLQHV LV WKH VRXUFH
FRGH RI WKH DUWLFOH 7RROV IRU &ROODERUDWLYH :ULWLQJ RI 6FLHQWLF /D7H; 'RFXPHQWV E\
$UQH +HQQLQJVHQ�� WKDW LV SXEOLVKHG �LQFOXGLQJ WKH VRXUFH FRGH� LQ 7KH 3UDF7H; -RXUQDO
����� 1XPEHU � �KWWS���ZZZ�WXJ�RUJ�SUDFMRXUQ��������KHQQLQJVHQ���
,I WKH DXWKRUV ZRUN RQ GLࢹHUHQW RSHUDWLQJ V\VWHPV� WKHLU /D7H; HGLWRUV ZLOO
SUREDEO\ VDYH WKH OHVࢺ ZLWK GLࢹHUHQW QHZOLQH �HQG�RI�OLQH� FKDUDFWHUV �KWWS���HQ�
ZLNLSHGLD�RUJ�ZLNL�1HZOLQH�� 7R DYRLG WKLV W\SH RI َLQHࢹHFWLYHَ PRGLࢺFDWLRQV�
DOO XVHUV FDQ DJUHH RQ D VSHFLࢺF QHZOLQH FKDUDFWHU DQG FRQࢺJXUH WKHLU HGLWRU WR
XVH WKLV QHZOLQH FKDUDFWHU� $QRWKHU DOWHUQDWLYH LV WR DGG WKH VXEYHUVLRQ SURS�
HUW\ َVYQ�HRO�VW\OHَ DQG VHW LW WR َQDWLYHَ� ,Q WKLV FDVH� 6XEYHUVLRQ DXWRPDWL�
FDOO\ FRQYHUWV DOO QHZOLQH FKDUDFWHUV RI WKLV OHࢺ WR WKH QDWLYH QHZOLQH FKDUDFWHU RI
WKH DXWKRUَV RSHUDWLQJ V\VWHP �KWWS���VYQERRN�UHG�EHDQ�FRP�HQ�����VYQ�DGYDQFHG�
SURSV�ILOH�SRUWDELOLW\�KWPO�VYQ�DGYDQFHG�SURSV�VSHFLDO�HRO�VW\OH��
7KHUH LV DOVR DQRWKHU LPSRUWDQW UHDVRQ IRU UHGXFLQJ WKH QXPEHU RI َLQHࢹHFWLYHَ PRGLࢺ�
FDWLRQV� LI VHYHUDO DXWKRUV ZRUN RQ WKH VDPH �OHࢺ WKH SUREDELOLW\ WKDW WKH VDPH OLQH LV
PRGLࢺHG E\ WZR RU PRUH DXWKRUV DW WKH VDPH WLPH LQFUHDVHV ZLWK WKH QXPEHU RI PRGLࢺHG
OLQHV� +HQFH� َLQHࢹHFWLYHَ PRGLࢺFDWLRQV XQQHFHVVDULO\ LQFUHDVH WKH ULVN RI FRQࢻLFWV �VHH
VHFWLRQ ,QWHUFKDQJLQJ 'RFXPHQWV����

�� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�8VHU��$$UQHKH
�� &KDSWHU ���� RQ SDJH ���
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6XEYHUVLRQ UHDOO\ PDNHV WKH GLࡂ HUHQFH

)LJXUH ��� )LJXUH �� 5HYLHZLQJ PRGLࢺFDWLRQV LQ .'L״�

)XUWKHUPRUH� YHUVLRQ FRQWURO V\VWHPV DOORZ D YHU\ HࢹHFWLYH TXDOLW\ DVVXUDQFH PHDVXUH�
DOO DXWKRUV VKRXOG FULWLFDOO\ UHYLHZ WKHLU RZQ PRGLࢺFDWLRQV EHIRUH WKH\ FRPPLW WKHP WR
WKH UHSRVLWRU\ �VHH JXUHࢺ ��� 7KH GLࢹHUHQFHV EHWZHHQ WKH XVHUَV ZRUNLQJ FRS\ DQG WKH
UHSRVLWRU\ FDQ EH HDVLO\ LQVSHFWHG ZLWK D VLQJOH 6XEYHUVLRQ FRPPDQG RU ZLWK RQH RU WZR
FOLFNV LQ D JUDSKLFDO 6XEYHUVLRQ FOLHQW� )XUWKHUPRUH� DXWKRUV VKRXOG YHULI\ WKDW WKHLU
FRGH FDQ EH FRPSLOHG \DZOHVVOࢻ EHIRUH WKH\ FRPPLW WKHLU PRGLࢺFDWLRQV WR WKH UHSRVLWRU\�
2WKHUZLVH� WKH FR�DXWKRUV KDYH WR SD\ IRU WKHVH PLVWDNHV ZKHQ WKH\ ZDQW WR FRPSLOH WKH
GRFXPHQW� +RZHYHU� WKLV GLUHFWLYH LV QRW RQO\ UHDVRQDEOH IRU YHUVLRQ FRQWURO V\VWHPV EXW
DOVR IRU DOO RWKHU ZD\V WR LQWHUFKDQJH GRFXPHQWV DPRQJ DXWKRUV�
6XEYHUVLRQ KDV D IHDWXUH FDOOHG َ.H\ZRUG 6XEVWLWXWLRQَ WKDW LQFOXGHV G\QDPLF YHUVLRQ
LQIRUPDWLRQ DERXW D OHࢺ �H�J� WKH UHYLVLRQ QXPEHU RU WKH ODVW DXWKRU� LQWR WKH FRQ�
WHQWV RI WKH OHࢺ LWVHOI �VHH H�J� KWWS���VYQERRN�UHG�EHDQ�FRP� FKDSWHU ��� 6RPH�
WLPHV� LW LV XVHIXO WR LQFOXGH WKHVH LQIRUPDWLRQ QRW RQO\ DV D FRPPHQW LQ WKH /D7H;
VRXUFH FRGH� EXW DOVR LQ WKH �FRPSLOHG� '9,� 36� RU 3') GRFXPHQW� 7KLV FDQ EH
DFKLHYHG ZLWK WKH /D7H; SDFNDJHV VYQ �KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�
ODWH[�FRQWULE�VYQ��� VYQLQIR �KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�
FRQWULE�VYQLQIR��� RU �SUHIHUDEO\� VYQ�PXOWL �KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�
PDFURV�ODWH[�FRQWULE�VYQ�PXOWL���
7KH PRVW LPSRUWDQW GLUHFWLYHV IRU FROODERUDWLYH ZULWLQJ RI /D7H; GRFXPHQWV ZLWK YHUVLRQ
FRQWURO V\VWHPV DUH VXPPDULVHG LQ WKH IROORZLQJ ER[�
'LUHFWLYHV IRU XVLQJ /D7H; ZLWK YHUVLRQ FRQWURO V\VWHPV
�� $YRLG َLQHࢹHFWLYHَ PRGLࢺFDWLRQV�
�� 'R QRW FKDQJH OLQH EUHDNV ZLWKRXW JRRG UHDVRQ�
�� 7XUQ Rࢹ DXWRPDWLF OLQH ZUDSSLQJ RI \RXU /D7H; HGLWRU�
�� 6WDUW HDFK QHZ VHQWHQFH LQ D QHZ OLQH�
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�� 6SOLW ORQJ VHQWHQFHV LQWR VHYHUDO OLQHV VR WKDW HDFK OLQH KDV DW PRVW �� FKDUDFWHUV�
�� 3XW RQO\ WKRVH OHVࢺ XQGHU YHUVLRQ FRQWURO WKDW DUH GLUHFWO\ PRGLࢺHG E\ WKH XVHU�
�� 9HULI\ WKDW \RXU FRGH FDQ EH FRPSLOHG \DZOHVVOࢻ EHIRUH FRPPLWWLQJ \RXU PRGLࢺFD�
WLRQV WR WKH UHSRVLWRU\�

�� 8VH 6XEYHUVLRQV GLײ IHDWXUH WR FULWLFDOO\ UHYLHZ \RXU PRGL׳FDWLRQV EHIRUH
FRPPLWWLQJ WKHP WR WKH UHSRVLWRU\�

�� $GG D PHDQLQJIXO DQG GHVFULSWLYH FRPPHQW ZKHQ FRPPLWWLQJ \RXU PRGLࢺFDWLRQV WR
WKH UHSRVLWRU\�

��� 8VH WKH 6XEYHUVLRQ FOLHQW IRU FRS\LQJ� PRYLQJ� RU UHQDPLQJ OHVࢺ DQG IROGHUV WKDW DUH
XQGHU UHYLVLRQ FRQWURO�

,I WKH XVHUV DUH ZLOOLQJ WR OHW JR RI WKH EXLOW�LQ GL״ XWLOLW\ RI 691 DQG XVH GL״ WRROV WKDW
DUH ORFDO RQ WKHLU ZRUNVWDWLRQV� WKH\ FDQ SXW WR XVH VXFK WRROV WKDW DUH PRUH WDLORUHG WR
WH[W GRFXPHQWV� 7KH GL״ WRRO WKDW FRPHV ZLWK 691 ZDV GHVLJQHG ZLWK VRXUFH FRGH LQ
PLQG� $V VXFK� LW LV EXLOW WR EH PRUH XVHIXO IRU OHVࢺ RI VKRUW OLQHV� 2WKHU WRROV� VXFK
DV &RPSDUH ,W� DOORZV WR FRQYHQLHQWO\ FRPSDUH WH[W OHVࢺ ZKHUH HDFK OLQH FDQ VSDQ
KXQGUHGV RI FKDUDFWHUV �VXFK DV ZKHQ HDFK OLQH UHSUHVHQWV D SDUDJUDSK�� :KHQ XVLQJ D
GL״ WRRO WKDW DOORZV FRQYHQLHQW YLHZV RI OHVࢺ ZLWK ORQJ OLQHV� WKH XVHUV FDQ DXWKRU WKH
7H; OHVࢺ ZLWKRXW D VWULFW OLQH�EUHDNLQJ SROLF\�

������� 9LVXDOL]LQJ GL״V LQ /D7H;� ODWH[GLࢹ DQG FKDQJHEDU
7KH WRROV ODWH[GLࢹ�� DQG FKDQJHEDU�� FDQ YLVXDOL]H GLࢹHUHQFHV RI WZR /D7H; OHVࢺ LQVLGH
D JHQHUDWHG GRFXPHQW� 7KLV PDNHV LW HDVLHU WR VHH LPSDFW RI FHUWDLQ FKDQJHV RU GLVFXVV
FKDQJHV ZLWK SHRSOH QRW FXVWRP WR /D7H;� &KDQJHEDU FRPHV ZLWK D VFULSW FKEDU�VK
ZKLFK LQVHUWV D EDU LQ WKH PDUJLQ LQGLFDWLQJ SDUWV WKDW KDYH FKDQJHG� /DWH[GLࢹ DOORZV
GLࢹHUHQW VW\OHV RI YLVXDOL]DWLRQ� 7KH GHIDXOW LV WKDW GLVFDUGHG WH[W LV PDUNHG DV UHG DQG
DGGHG WH[W LV PDUNHG DV EOXH� ,W DOVR VXSSRUWV D PRGH VLPLODU WR &KDQJHEDU ZKLFK DGGV
D EDU LQ WKH PDUJLQ� /DWH[GLࢹ FRPHV ZLWK D VFULSW ODWH[UHYLVH ZKLFK FDQ EH XVHG WR
DFFHSW RU GHFOLQH FKDQJHV� ,W DOVR KDV D ZUDSSHU VFULSW WR VXSSRUW YHUVLRQ FRQWURO V\VWHPV
VXFK DV WKH GLVFXVVHG 6XEYHUVLRQ�
$Q H[DPSOH RQ KRZ WR XVH /DWH[GLࢹ LQ WKH 7HUPLQDO�

ODWH[GLII ROG�WH[ QHZ�WH[ ! GLII�WH[ � )LOHV ROG�WH[ DQG
QHZ�WH[ DUH FRPSDUHG DQG WKH ILOH YLVXDOL]LQJ WKH FKDQJHV LV ZULWWHQ WR GLII�WH[

SGIODWH[ GLII�WH[ � &UHDWH D 3') VKRZLQJ
WKH FKDQJHV

7KH SURJUDP 'L3ࢹ')�� FDQ EH XVHG WR FRPSDUH WZR H[LVWLQJ 3')V YLVXDOO\� 7KHUH LV
DOVR D FRPPDQG OLQH WRRO FRPSDUHSGI�� EDVHG RQ 'L3ࢹ')�

����� 0DQDJLQJ FROODERUDWLYH ELEOLRJUDSKLHV
:ULWLQJ RI VFLHQWLࢺF DUWLFOHV� UHSRUWV� DQG ERRNV UHTXLUHV WKH FLWDWLRQ RI DOO UHOHYDQW
VRXUFHV� %LE7H; LV DQ H[FHOOHQW WRRO IRU FLWLQJ UHIHUHQFHV DQG FUHDWLQJ ELEOLRJUDSKLHV

�� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�VXSSRUW�ODWH[GLII�
�� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�FKDQJHEDU�
�� KWWS���ZZZ�TWUDF�HX�GLIISGI�KWPO
�� KWWS���ZZZ�TWUDF�HX�FRPSDUHSGI�KWPO
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0DQDJLQJ FROODERUDWLYH ELEOLRJUDSKLHV

�0DUNH\ ����� )HQQ ������ 0DQ\ GLࢹHUHQW %LE7H; VW\OHV FDQ EH IRXQG RQ &7$1
�KWWS���ZZZ�FWDQ�RUJ� DQG RQ WKH /D7H; %LEOLRJUDSK\ 6W\OHV 'DWDEDVH �KWWS���MR�
LULVVRQ�IUHH�IU�EVWGDWDEDVH��� ,I QR VXLWDEOH %LE7H; VW\OH FDQ EH IRXQG� PRVW GH�
VLUHG VW\OHV FDQ EH FRQYHQLHQWO\ DVVHPEOHG ZLWK FXVWRPELE �PDNHEVW �KWWS���ZZZ�FWDQ�
RUJ�WH[�DUFKLYH�PDFURV�ODWH[�FRQWULE�FXVWRP�ELE��� )XUWKHUPRUH� %LE7H; VW\OH
OHVࢺ FDQ EH FUHDWHG RU PRGLࢺHG PDQXDOO\� KRZHYHU WKLV DFWLRQ UHTXLUHV NQRZOHGJH RI WKH
�XQQDPHG� SRVWࢺ[ VWDFN ODQJXDJH WKDW LV XVHG LQ %LE7H; VW\OH OHVࢺ �3DWDVKQLN ������
$W RXU GHSDUWPHQW� ZH KDYH D FRPPRQ ELEOLRJUDSKLF GDWD EDVH LQ WKH %LE7H; IRUPDW
��ELE ��OHࢺ ,W UHVLGHV LQ RXU FRPPRQ WH[PI WUHH �VHH VHFWLRQ َ+RVWLQJ /D7H; OHVࢺ LQ
6XEYHUVLRQ� LQ WKH VXEGLUHFWRU\ �ELEWH[�ELE� �VHH JXUHࢺ ��� +HQFH� DOO XVHUV FDQ VSHFLI\
WKLV ELEOLRJUDSK\ E\ RQO\ XVLQJ WKH OHࢺ QDPH �ZLWKRXW WKH IXOO SDWK� ��� QR PDWWHU ZKHUH
WKH XVHUَV ZRUNLQJ FRS\ RI WKH FRPPRQ WH[PI WUHH LV ORFDWHG�
$OO XVHUV HGLW RXU ELEOLRJUDSKLF GDWD EDVH ZLWK WKH JUDSKLFDO %LE7H; HGLWRU -DE5HI
�KWWS���MDEUHI�VRXUFHIRUJH�QHW��� $V -DE5HI LV ZULWWHQ LQ -DYD � LW UXQV RQ DOO PD�
MRU RSHUDWLQJ V\VWHPV� $V GLࢹHUHQW YHUVLRQV RI -DE5HI JHQHUDOO\ VDYH OHVࢺ LQ D VOLJKWO\
GLࢹHUHQW ZD\ �H�J� E\ LQWURGXFLQJ OLQH EUHDNV DW GLࢹHUHQW SRVLWLRQV�� DOO XVHUV VKRXOG XVH
WKH VDPH �H�J� ODVW VWDEOH� YHUVLRQ RI -DE5HI � 2WKHUZLVH� WKHUH ZRXOG EH PDQ\ GLࢹHUHQFHV
EHWZHHQ GLࢹHUHQW YHUVLRQV RI �ELE OHVࢺ WKDW VROHO\ RULJLQDWH IURP XVLQJ GLࢹHUHQW YHUVLRQ
RI -DE5HI � +HQFH� LW ZRXOG EH KDUG WR QGࢺ WKH UHDO GLࢹHUHQFHV EHWZHHQ WKH FRPSDUHG
GRFXPHQWV� )XUWKHUPRUH� WKH SUREDELOLW\ RI FRQࢻLFWV ZRXOG EH PXFK KLJKHU �VHH VHFWLRQ
َ6XEYHUVLRQ UHDOO\ PDNHV WKH GLࢹHUHQFHَ�� $V -DE5HI VDYHV WKH %LE7H; GDWD EDVH ZLWK WKH
QDWLYH QHZOLQH FKDUDFWHU RI WKH DXWKRUَV RSHUDWLQJ V\VWHP� LW LV UHFRPPHQGHG WR DGG WKH
6XEYHUVLRQ SURSHUW\ َVYQ�HRO�VW\OHَ DQG VHW LW WR َQDWLYHَ �VHH VHFWLRQ َ6XEYHUVLRQ UHDOO\
PDNHV WKH GLࢹHUHQFHَ��

)LJXUH ��� )LJXUH �� 6SHFLI\ GHIDXOW NH\ SDWWHUQ LQ -DE5HI

-DE5HI LV KLJKO\ H[LEOHࢻ DQG FDQ EH FRQࢺJXUHG LQ PDQ\ GHWDLOV� :H PDNH WKH IROORZLQJ
FKDQJHV WR WKH GHIDXOW FRQࢺJXUDWLRQ RI -DE5HI WR VLPSOLI\ RXU ZRUN� )LUVW� ZH VSHFLI\ WKH
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GHIDXOW SDWWHUQ IRU %LE7H; NH\V VR WKDW -DE5HI FDQ DXWRPDWLFDOO\ JHQHUDWH NH\V LQ RXU
GHVLUHG IRUPDW� 7KLV FDQ EH GRQH E\ VHOHFWLQJ 2SWLRQV → 3UHIHUHQFHV → .H\ SDWWHUQ
DQG PRGLI\LQJ WKH GHVLUHG SDWWHUQ LQ WKH HOGࢺ 'HIDXOW SDWWHUQ � )RU LQVWDQFH� ZH XVH
>DXWK�ORZHU@>VKRUW\HDU@ WR JHW WKH ODVW QDPH RI WKH UVWࢺ DXWKRU LQ ORZHU FDVH DQG WKH
ODVW WZR GLJLWV RI WKH \HDU RI WKH SXEOLFDWLRQ �VHH JXUHࢺ ���

)LJXUH ��� )LJXUH �� 6HW XS JHQHUDO HOGVࢺ LQ -DE5HI

6HFRQG� ZH DGG WKH %LE7H; HOGࢺ ORFDWLRQ IRU LQIRUPDWLRQ DERXW WKH ORFDWLRQ� ZKHUH WKH
SXEOLFDWLRQ LV DYDLODEOH DV KDUG FRS\ �H�J� D ERRN RU D FRS\ RI DQ DUWLFOH�� 7KLV HOGࢺ FDQ
FRQWDLQ WKH QDPH RI WKH XVHU ZKR KDV WKH KDUG FRS\ DQG ZKHUH KH KDV LW RU WKH QDPH
RI D OLEUDU\ DQG WKH VKHOI�PDUN� 7KLV HOGࢺ FDQ EH DGGHG LQ -DE5HI E\ VHOHFWLQJ 2SWLRQV
→ 6HW XS JHQHUDO ILHOGV DQG DGGLQJ WKH ZRUG ORFDWLRQ �XVLQJ WKH VHPLFRORQ �� � DV
GHOLPLWHU� VRPHZKHUH LQ WKH OLQH WKDW VWDUWV ZLWK *HQHUDO� �VHH JXUHࢺ ���

)LJXUH ��� )LJXUH �� 6SHFLI\ َ0DLQ 3') GLUHFWRU\َ LQ -DE5HI

7KLUG� ZH SXW DOO 3') OHVࢺ RI SXEOLFDWLRQV LQ D VSHFLࢺF VXEGLUHFWRU\ LQ RXU OHࢺ VHUYHU�
ZKHUH ZH XVH WKH %LE7H; NH\ DV OHࢺ QDPH� :H LQIRUP -DE5HI DERXW WKLV VXEGLUHFWRU\
E\ VHOHFWLQJ 2SWLRQV → 3UHIHUHQFHV → ([WHUQDO SURJUDPV DQG DGGLQJ WKH SDWK RI
WKH WKLV VXEGLUHFWRU\ LQ WKH HOGࢺ 0DLQ 3') GLUHFWRU\ �VHH JXUHࢺ ��� ,I D 3') OHࢺ RI D

���



&RQFOXVLRQ

SXEOLFDWLRQ LV DYDLODEOH� WKH XVHU FDQ SXVK WKH $XWR EXWWRQ OHIW RI -DE5HIV 3GI HOG׳ WR
DXWRPDWLFDOO\ DGG WKH OHࢺ QDPH RI WKH 3') �OHࢺ 1RZ� DOO XVHUV ZKR KDYH DFFHVV WR WKH
OHࢺ VHUYHU FDQ RSHQ WKH 3') OHࢺ RI D SXEOLFDWLRQ E\ VLPSO\ FOLFNLQJ RQ -DE5HIV 3')
LFRQ�
,I ZH VHQG WKH /D7H; VRXUFH FRGH RI D SURMHFW WR D MRXUQDO� SXEOLVKHU� RU VRPHERG\ HOVH
ZKR KDV QR DFFHVV WR RXU FRPPRQ WH[PI WUHH� ZH GR QRW LQFOXGH RXU HQWLUH ELEOLRJUDSKLF
GDWD EDVH� EXW H[WUDFW WKH UHOHYDQW HQWULHV ZLWK WKH 3HUO VFULSW DX[�ELE �KWWS���ZZZ�
FWDQ�RUJ�WH[�DUFKLYH�ELEOLR�ELEWH[�XWLOV�ELEWRROV�DX[�ELE��

����� &RQFOXVLRQ
7KLV ZLNLERRN GHVFULEHV D SRVVLEOH ZD\ WR HࢼFLHQWO\ RUJDQLVH WKH FROODERUDWLYH SUHSDUDWLRQ
RI /D7H; GRFXPHQWV� 7KH SUHVHQWHG VROXWLRQ LV EDVHG RQ WKH 6XEYHUVLRQ YHUVLRQ FRQWURO
V\VWHP DQG VHYHUDO RWKHU VRIWZDUH WRROV DQG /D7H; SDFNDJHV� +RZHYHU� WKHUH DUH VWLOO D
IHZ LVVXHV WKDW FDQ EH LPSURYHG�
)LUVW� ZH SODQ WKDW DOO XVHUV LQVWDOO WKH VDPH /D7H; GLVWULEXWLRQ� $V WKH 7H; /LYH GLV�
WULEXWLRQ �KWWS���ZZZ�WXJ�RUJ�WH[OLYH�� LV DYDLODEOH ERWK IRU 8QL[ DQG 06 :LQGRZV
RSHUDWLQJ V\VWHPV� ZH PLJKW UHFRPPHQG RXU XVHUV WR VZLWFK WR WKLV /D7H; GLVWULEXWLRQ
LQ WKH IXWXUH� �&XUUHQWO\� RXU XVHUV KDYH GLࢹHUHQW /D7H; GLVWULEXWLRQV WKDW SURYLGH D
GLࢹHUHQW VHOHFWLRQ RI /D7H; SDFNDJHV DQG GLࢹHUHQW YHUVLRQV RI VRPH SDFNDJHV� :H VROYH
WKLV SUREOHP E\ SURYLGLQJ VRPH SDFNDJHV RQ RXU FRPPRQ WH[PI WUHH��
6HFRQG� ZH FRQVLGHU WR VLPSOLI\ WKH VROXWLRQ IRU D FRPPRQ ELEOLRJUDSKLF GDWD EDVH� &XU�
UHQWO\ LW LV EDVHG RQ WKH YHUVLRQ FRQWURO V\VWHP 6XEYHUVLRQ � WKH JUDSKLFDO %LE7H; HGLWRU
-DE5HI � DQG D OHࢺ VHUYHU IRU WKH 3') OHVࢺ RI SXEOLFDWLRQV LQ WKH GDWD EDVH� 7KH XVDJH RI
WKUHH GLࢹHUHQW WRROV IRU RQH WDVN LV UDWKHU FKDOOHQJLQJ IRU LQIUHTXHQW XVHUV DQG XVHUV WKDW
DUH QRW IDPLOLDU ZLWK WKHVH WRROV� )XUWKHUPRUH� WKH OHࢺ VHUYHU FDQ EH RQO\ DFFHVVHG E\ ORFDO
XVHUV� 7KHUHIRUH� ZH FRQVLGHU WR LPSOHPHQW DQ LQWHJUDWHG VHUYHU VROXWLRQ OLNH :,.,1';
�KWWS���ZLNLQG[�VRXUFHIRUJH�QHW��� $LJDLRQ �KWWS���ZZZ�DLJDLRQ�QO��� RU UHI�
%$6( �KWWS���UHIEDVH�VRXUFHIRUJH�QHW��� 8VLQJ WKLV VROXWLRQ RQO\ UHTXLUHV D FRP�
SXWHU ZLWK LQWHUQHW DFFHVV DQG D ZHE EURZVHU� ZKLFK PDNHV WKH XVDJH RI RXU GDWD EDVH
FRQVLGHUDEO\ HDVLHU IRU LQIUHTXHQW XVHUV� 0RUHRYHU� WKH VWRUHG 3') OHVࢺ DUH DYDLODEOH QRW
RQO\ IURP ZLWKLQ WKH GHSDUWPHQW� EXW WKURXJKRXW WKH ZRUOG� �'HSHQGLQJ RQ WKH FRS\
ULJKWV RI WKH VWRUHG 3') �OHVࢺ WKH DFFHVV WR WKH VHUYHU ��� RU OHDVW WKH DFFHVV WR WKH 3')
OHVࢺ ��� KDV WR EH UHVWULFWHG WR PHPEHUV RI WKH GHSDUWPHQW�� (YHQ 1RQ�/D7H; XVHUV RI
RXU GHSDUWPHQW PLJKW EHQHࢺW IURP D VHUYHU�EDVHG VROXWLRQ� EHFDXVH LW VKRXOG EH HDVLHU
WR XVH WKLV ELEOLRJUDSKLF GDWD EDVH LQ �RWKHU� ZRUG SURFHVVLQJ VRIWZDUH SDFNDJHV� EHFDXVH
WKHVH VHUYHUV SURYLGH WKH GDWD QRW RQO\ LQ %LE7H; IRUPDW� EXW DOVR LQ RWKHU IRUPDWV�
$OO UHDGHUV DUH HQFRXUDJHG WR FRQWULEXWH WR WKLV ZLNLERRN E\ DGGLQJ IXUWKHU KLQWV RU
LGHDV RU E\ SURYLGLQJ IXUWKHU VROXWLRQV WR WKH SUREOHP RI FROODERUDWLYH ZULWLQJ RI /D7H;
GRFXPHQWV�

����� $FNQRZOHGJHPHQWV
$UQH +HQQLQJVHQ WKDQNV )UDQFLVFR 5HLQDOGR DQG *«UDOGLQH +HQQLQJVHQ IRU FRPPHQWV
DQG VXJJHVWLRQV WKDW KHOSHG KLP WR LPSURYH DQG FODULI\ WKLV SDSHU� .DUVWHQ +H\PDQQ
IRU PDQ\ KLQWV DQG DGYLFHV UHJDUGLQJ /D7H;� %LE7H;� DQG 6XEYHUVLRQ � DQG &KULVWLDQ

���

http://www.ctan.org/tex-archive/biblio/bibtex/utils/bibtools/aux2bib).
http://www.ctan.org/tex-archive/biblio/bibtex/utils/bibtools/aux2bib).
http://www.tug.org/texlive/)
http://wikindx.sourceforge.net/),
http://www.aigaion.nl/),
http://refbase.sourceforge.net/).


&ROODERUDWLYH :ULWLQJ RI /D7H; 'RFXPHQWV

+HQQLQJ DV ZHOO DV KLV FROOHDJXHV IRU VXSSRUWLQJ KLV LQWHQWLRQ WR HVWDEOLVK /D7H; DQG
6XEYHUVLRQ DW WKHLU GHSDUWPHQW�

������ 5HIHUHQFHV
ٗ )HQQ� -¾UJHQ ������� 0DQDJLQJ FLWDWLRQV DQG \RXU ELEOLRJUDSK\ ZLWK %LE7H;� 7KH
3UDF7(; -RXUQDO� �� KWWS���ZZZ�WXJ�RUJ�SUDFMRXUQ��������IHQQ��

ٗ 0DUNH\� 1LFRODV ������� 7DPH WKH %HD67� 7KH % WR ; RI %LE7H;� KWWS���ZZZ�FWDQ�
RUJ�WH[�DUFKLYH�LQIR�ELEWH[�WDPHWKHEHDVW�WWEBHQ�SGI� 9HUVLRQ ����

ٗ 2UHQ 3DWDVKQLN� 'HVLJQLQJ %LE7H; VW\OHV� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�
LQIR�ELEOLR�ELEWH[�FRQWULE�GRF�EW[KDN�SGI�

ٗ 7RROV IRU FROODERUDWLYH SDSHU�ZULWLQJ��

�� KWWS���PDWKRYHUIORZ�QHW�TXHVWLRQV������WRROV�IRU�FROODERUDWLYH�SDSHU�ZULWLQJ

���

http://www.tug.org/pracjourn/2006-4/fenn/.
http://www.ctan.org/tex-archive/info/bibtex/tamethebeast/ttb_en.pdf.
http://www.ctan.org/tex-archive/info/bibtex/tamethebeast/ttb_en.pdf.
http://www.ctan.org/tex-archive/info/biblio/bibtex/contrib/doc/btxhak.pdf.
http://www.ctan.org/tex-archive/info/biblio/bibtex/contrib/doc/btxhak.pdf.
http://mathoverflow.net/questions/3044/tools-for-collaborative-paper-writing


��� ([SRUW 7R 2WKHU )RUPDWV
6WULFWO\ VSHDNLQJ� /D7H; VRXUFH FDQ EH XVHG WR GLUHFWO\ JHQHUDWH WZR IRUPDWV�
ٗ '9, XVLQJ ODWH[ � WKH UVWࢺ RQH WR EH VXSSRUWHG�
ٗ 3') XVLQJ SGIODWH[� PRUH UHFHQW�
8VLQJ RWKHU VRIWZDUH IUHHO\ DYDLODEOH RQ ,QWHUQHW� \RX FDQ HDVLO\ FRQYHUW '9, DQG 3')
WR RWKHU GRFXPHQW IRUPDWV� ,Q SDUWLFXODU� \RX FDQ REWDLQ WKH 3RVW6FULSW YHUVLRQ XVLQJ
VRIWZDUH ZKLFK LV LQFOXGHG LQ \RXU /D7H; GLVWULEXWLRQ� 6RPH /D7H; ,'( ZLOO JLYH \RX
WKH SRVVLELOLW\ WR JHQHUDWH WKH 3RVW6FULSW YHUVLRQ GLUHFWO\ �HYHQ LI LW XVHV LQWHUQDOO\ D '9,
PLG�VWHS� H�J� /D7H; ٻ '9, ٻ 36�� ,W LV DOVR SRVVLEOH WR FUHDWH 3') IURP '9, DQG
YLFH YHUVD� ,W GRHVQَW VHHP ORJLFDO WR FUHDWH D OHࢺ ZLWK WZR VWHSV ZKHQ \RX FDQ FUHDWH
LW VWUDLJKW DZD\� EXW VRPH XVHUV PLJKW QHHG LW EHFDXVH� DV \RX UHPHPEHU IURP WKH UVWࢺ
FKDSWHUV� WKH IRUPDW \RX FDQ JHQHUDWH GHSHQGV XSRQ WKH IRUPDWV RI WKH LPDJHV \RX ZDQW
WR LQFOXGH �(36 IRU '9,� 31* DQG -3* IRU 3')�� +HUH \RX ZLOO QGࢺ VHFWLRQV DERXW
GLࢹHUHQW IRUPDWV ZLWK GHVFULSWLRQ DERXW KRZ WR JHW LW�
2WKHU IRUPDWV FDQ EH SURGXFHG� VXFK DV 57) �ZKLFK FDQ EH XVHG LQ 0LFURVRIW :RUG� DQG
+70/� +RZHYHU� WKHVH GRFXPHQWV DUH SURGXFHG IURP VRIWZDUH WKDW SDUVHV DQG LQWHUSUHWV
WKH /D7H; �OHVࢺ DQG GR QRW LPSOHPHQW DOO WKH IHDWXUHV DYDLODEOH IRU WKH SULPDU\ '9, DQG
3') RXWSXWV� 1RQHWKHOHVV� WKH\ GR ZRUN� DQG FDQ EH FUXFLDO WRROV IRU FROODERUDWLRQ ZLWK
FROOHDJXHV ZKR GR QRW HGLW GRFXPHQWV ZLWK /D7H;�

����� 7RROV LQVWDOODWLRQ
7KLV FKDSWHU IHDWXUHV D ORW RI WKLUG�SDUW\ WRROV� PRVW RI WKHP DUH LQVWDOOHG LQGHSHQGHQWO\
RI \RXU 7H; GLVWULEXWLRQ�
6RPH WRROV DUH 8QL[�VSHFLࢺF �%6'� *18�/LQX[ DQG 0DF 26 ;�� EXW LW PD\ EH SRVVLEOH
WR PDNH WKHP ZRUN RQ :LQGRZV� ,I \RX KDYH WKH FKRLFH� LW LV RIWHQ HDVLHU ZLWK 8QL[
V\VWHPV IRU FRPPDQG OLQH WRROV�
6RPH WRROV PD\ DOUHDG\ EH LQVWDOOHG� )RU LQVWDQFH� \RX FDQ FKHFN LI GYLSQJ LV LQVWDOOHG
DQG UHDG\ WR XVH �8QL[ RQO\��

ZKLFK GYLSQJ

<RX JHW D GLUHFWRU\ LI LW LV 2.� >>Z 0RVW RI WKHVH WRROV DUH LQVWDOODEOH XVLQJ \RXU SDFNDJH
PDQDJHU RU SRUWDJH WUHH �8QL[ RQO\��

����� 3UHYLHZ PRGH
7KLV VHFWLRQ GHVFULEHV KRZ WR JHQHUDWH D VFUHHQVKRW RI D /D7H; SDJH RU RI D VSHFLࢺF SDUW
RI WKH SDJH XVLQJ WKH /D7H; SDFNDJH SUHYLHZ� 6FUHHQVKRWV DUH XVHIXO� IRU H[DPSOH� LI \RX
ZDQW WR LQFOXGH D /D7H; JHQHUDWHG IRUPXOD RQ D SUHVHQWDWLRQ XVLQJ \RX IDYRULWH VOLGHZDUH

���



([SRUW 7R 2WKHU )RUPDWV

OLNH 3RZHUSRLQW� .H\QRWH RU /LEUH2ࢼFH ,PSUHVV� )LUVW� VWDUW E\ PDNLQJ VXUH \RX KDYH
SUHYLHZ� 6HH ,QVWDOOLQJ ([WUD 3DFNDJHV��
6D\ \RX ZDQW WR WDNH D VFUHHQVKRW RI

π =
√

12
∞∑

k=0

(−3)−k

2k +1 .

:ULWH WKLV IRUPXOD LQ WKH SUHYLHZ HQYLURQPHQW�
?GRFXPHQWFODVV^DUWLFOH`
?XVHSDFNDJH>DFWLYH@^SUHYLHZ`
?EHJLQ^GRFXPHQW`
?EHJLQ^SUHYLHZ`
?>
?SL  ?VTUW^��`?VXPA?LQIW\B^N �` ?IUDF^ ����A^�N` `^ �N�� `
?@
?HQG^SUHYLHZ`
?HQG^GRFXPHQW`
1RWH WKH DFWLYH RSWLRQ LQ WKH SDFNDJH GHFODUDWLRQ DQG WKH SUHYLHZ HQYLURQPHQW DURXQG
WKH HTXDWLRQَV FRGH� :LWKRXW DQ\ RI WKHVH WZR� \RX ZRQَW JHW DQ\ RXWSXW�
7KLV SDFNDJH LV DOVR YHU\ XVHIXO WR H[SRUW VSHFLࢺF SDUWV WR RWKHU IRUPDW� RU WR SURGXFH
JUDSKLFV �H�J� XVLQJ 3*)�7LN=�� DQG WKHQ LQFOXGLQJ WKHP LQ RWKHU GRFXPHQWV� <RX FDQ
DOVR DXWRPDWH WKH SUHYLHZLQJ RI VSHFLࢺF HQYLURQPHQWV�
?XVHSDFNDJH>DFWLYH�WLJKWSDJH@^SUHYLHZ`
?3UHYLHZ(QYLURQPHQW^OVWOLVWLQJ`
?VHWOHQJWK^?3UHYLHZ%RUGHU`^��SW`�

� ���

?EHJLQ^OVWOLVWLQJ`
LQW PDLQ��
^

� ��� �
`
?HQG^OVWOLVWLQJ`
7KLV ZLOO SURGXFH D 3') FRQWDLQLQJ RQO\ WKH OLVWLQJ FRQWHQW� WKH SDJH OD\RXW ZLOO GHSHQG
RQ WKH VKDSH RI WKH VRXUFH FRGH�

����� &RQYHUW WR 3')
������� 'LUHFWO\

SGIODWH[ P\BILOH

������� '9, WR 3')

GYLSGIP P\BILOH�GYL

ZLOO FUHDWH P\BILOH�SGI � $QRWKHU ZD\ LV WR SDVV WKURXJK 36 JHQHUDWLRQ�
GYL�SV P\ILOH�GYL
SV�SGI P\ILOH�SV

� &KDSWHU � RQ SDJH ��
� &KDSWHU �� RQ SDJH ���

���



&RQYHUW WR 3')

\RX ZLOO JHW DOVR D OHࢺ FDOOHG P\BOH�SV WKDW \RX FDQ GHOHWH�

������� 0HUJLQJ 3')
,I \RX KDYH FUHDWHG GLࢹHUHQW 3') GRFXPHQWV DQG \RX ZDQW WR PHUJH WKHP LQWR RQH
VLQJOH 3') OHࢺ \RX FDQ XVH WKH IROORZLQJ FRPPDQG�OLQH FRPPDQG� <RX QHHG WR KDYH
*KRVWVFULSW LQVWDOOHG�

8VLQJ :LQGRZV

JVZLQ�� �G123$86( �V'(9,&( SGIZULWH �V287387),/( 0HUJHG�SGI �G%$7&+ ��SGI ��SGI
��SGI

8VLQJ /LQX[

JV �G123$86( �V'(9,&( SGIZULWH �V287387),/( 0HUJHG�SGI �G%$7&+ ��SGI ��SGI
��SGI

$OWHUQDWLYHO\� 3')�6KXࢽHU� LV D VPDOO S\WKRQ�JWN DSSOLFDWLRQ� ZKLFK KHOSV WKH XVHU WR
PHUJH RU VSOLW SGI GRFXPHQWV DQG URWDWH� FURS DQG UHDUUDQJH WKHLU SDJHV XVLQJ DQ LQWHU�
DFWLYH DQG LQWXLWLYH JUDSKLFDO LQWHUIDFH� 7KLV SURJUDP PD\ EH DYDOLDEOH LQ \RXU /LQX[
GLVWULEXWLRQَV UHSRVLWRU\�
$QRWKHU RSWLRQ WR FKHFN RXW LV SGIWN� �RU 3') WRRONLW�� ZKLFK LV D FRPPDQG�OLQH WRRO
WKDW FDQ PDQLSXODWH 3')V LQ PDQ\ ZD\V� 7R PHUJH RQH RU PRUH �OHVࢺ XVH�

SGIWN ��SGI ��SGI ��SGI FDW RXWSXW ����SGI

8VLQJ SGI/D7H;
1RWH� ,I \RX DUH PHUJLQJ H[WHUQDO 3') GRFXPHQWV LQWR D /D7H; GRFXPHQW ZKLFK LV
FRPSLOHG ZLWK SGIODWH[ � D PXFK VLPSOHU RSWLRQ LV WR XVH WKH SGISDJHV SDFNDJH� H�J� �
?XVHSDFNDJH^SGISDJHV`
���
?LQFOXGHSGI>SDJHV �@^'RFXPHQW��SGI`
?LQFOXGHSGI>SDJHV �@^'RFXPHQW��SGI`
���
7KUHH VLPSOH VKHOO� VFULSWV XVLQJ WKH SGISDJHV SDFNDJH DUH SURYLGHG LQ WKH SGIMDP EXQGOH�
E\ '� )LUWK� 7KH\ LQFOXGH RSWLRQV WR PHUJH VHYHUDO SGI OHVࢺ �SGIMRLQ�� SXW VHYHUDO SDJHV
LQ RQH SK\VLFDO VKHHW �SGIQXS� DQG URWDWH SDJHV �SGI����
6HH DOVR 0RGXODU 'RFXPHQWV�

� KWWS���SGIVKXIIOHU�VRXUFHIRUJH�QHW�
� KWWS���ZZZ�DFFHVVSGI�FRP�
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�6KHOO������FRPSXWLQJ���
� KWWS���ZZZ��ZDUZLFN�DF�XN�IDF�VFL�VWDWLVWLFV�VWDII�DFDGHPLF�ILUWK�VRIWZDUH�SGIMDP
� &KDSWHU ������ RQ SDJH ���

���

http://pdfshuffler.sourceforge.net/
http://www.accesspdf.com/
http://en.wikipedia.org/wiki/Shell%20%28computing%29
http://www2.warwick.ac.uk/fac/sci/statistics/staff/academic/firth/software/pdfjam


([SRUW 7R 2WKHU )RUPDWV

������� ;H7H;
<RX FDQ DOVR XVH ;H7H; �RU� PRUH SUHFLVHO\� ;H/D7H;�� ZKLFK ZRUNV LQ WKH VDPH ZD\ DV
SGIODWH[ � LW FUHDWHV D 3') OHࢺ GLUHFWO\ IURP /D7H; VRXUFH� 2QH DGYDQWDJH RI ;H7H;
RYHU VWDQGDUG /D7H; LV VXSSRUW IRU 8QLFRGH DQG PRGHUQ W\SRJUDSK\� 6HH LWV :LNLSHGLD
HQWU\� IRU PRUH GHWDLOV�
&XVWRPL]DWLRQ RI 3') RXWSXW LQ ;H7H; �VHWWLQJ GRFXPHQW WLWOH� DXWKRU� NH\ZRUGV HWF��
LV GRQH XVLQJ WKH FRQࢺJXUDWLRQ RI K\SHUUHI� SDFNDJH�

����� &RQYHUW WR 3RVW6FULSW
IURP 3')
SGI�SV P\BILOH�SGI

IURP '9,
GYL�SV P\BILOH�GYL

����� &RQYHUW WR 57)
/D7H; FDQ EH FRQYHUWHG LQWR DQ 57) �OHࢺ ZKLFK LQ WXUQ FDQ EH RSHQHG E\ D ZRUG
SURFHVVRU VXFK DV /LEUH2ࢼFH :ULWHU�� RU 0LFURVRIW :RUG��� 7KLV FRQYHUVLRQ LV GRQH
WKURXJK ODWH[�UWI��� ZKLFK PD\ UXQ RQ DQ\ FRPSXWHU SODWIRUP� KRZHYHU LV RQO\ DFWLYHO\
VXSSRUWHG RQ :LQGRZV� /LQX[ DQG %6'� ZLWK WKH ODVW PDF XSGDWH EHLQJ IURP �����
7KH SURJUDP RSHUDWHV E\ UHDGLQJ WKH /D7H; VRXUFH� DQG PLPLFNLQJ WKH EHKDYLRXU RI WKH
/D7H; SURJUDP� ODWH[�UWI VXSSRUWV PRVW RI WKH VWDQGDUG LPSOHPHQWDWLRQV RI /D7H;�
VXFK DV VWDQGDUG IRUPDWWLQJ� VRPH PDWK W\SHVHWWLQJ� LQFOXVLRQ RI (36� 31* RU -3*
JUDSKLFV� DQG WDEOHV� $V ZHOO� LW KDV VRPH OLPLWHG VXSSRUW IRU SDFNDJHV� VXFK DV YDULRUHI�
DQG QDWELE� +RZHYHU� PDQ\ RWKHU SDFNDJHV DUH QRW VXSSRUWHG�
ODWH[�UWI LV VLPSOH WR XVH� 7KH :LQGRZV YHUVLRQ KDV D *8, �O�UVKHOO�H[H �� ZKLFK
LV VWUDLJKWIRUZDUG WR XVH� 7KH FRPPDQG�OLQH YHUVLRQ LV RࢹHUHG IRU DOO SODWIRUPV� DQG FDQ
EH XVHG RQ DQ H[DPSOH P\SDSHU�WH[ �OHࢺ

ODWH[ P\SDSHU
ELEWH[ P\SDSHU � LI \RX XVH ELEWH[
ODWH[�UWI P\SDSHU

%RWK ODWH[ DQG �LI QHHGHG� ELEWH[ FRPPDQGV QHHG WR EH UXQ EHIRUH ODWH[�UWI � EHFDXVH
WKH �DX[ DQG �EEO OHVࢺ DUH QHHGHG WR SURGXFH WKH SURSHU RXWSXW� 7KH UHVXOW RI WKLV
FRQYHUVLRQ ZLOO FUHDWH P\ILOH�UWI � ZKLFK \RX PD\ RSHQ LQ PDQ\ ZRUG SURFHVVRUV VXFK
DV 0LFURVRIW :RUG RU /LEUH2ࢼFH�

� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�;H7H;
� &KDSWHU ���� RQ SDJH ���
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�/LEUH2IILFH���:ULWHU
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�0LFURVRIW���:RUG
�� KWWS���ODWH[�UWI�VRXUFHIRUJH�QHW�

���

http://en.wikipedia.org/wiki/XeTeX
http://en.wikipedia.org/wiki/LibreOffice%20Writer
http://en.wikipedia.org/wiki/Microsoft%20Word
http://latex2rtf.sourceforge.net/


&RQYHUW WR +70/

����� &RQYHUW WR +70/
7KHUH DUH PDQ\ FRQYHUWHUV WR +70/�
+(9($��

KHYHD P\ODWH[ILOH

ODWH[�KWPO

ODWH[�KWPO �KWPOBYHUVLRQ ����ODWLQ��XQLFRGH �VSOLW � �QRQDYLJDWLRQ �QRLQIR
�WLWOH �0\'RFXPHQW� 0\'RFXPHQW�WH[

/D7H;0/��

ODWH[POF SDSHU�WH[ ��GHVWLQDWLRQ SDSHU�KWPO

SGI�KWPO(;��

SGI�KWPO(; >RSWLRQV@ �LQSXW�SGI! >�RXWSXW�KWPO!@

SGI�KWPO(; FDQ FRQYHUW 3') WR +70/ ZLWKRXW ORVLQJ WH[W RU IRUPDW� ,W LV GHVLJQHG DV
D JHQHUDO 3') WR +70/ FRQYHUWHU� QRW RQO\ UHVWULFWHG WR WKH 3') JHQHUDWHG E\ /D7H;
VRXUFH� /D7H; XVHUV FDQ FRPSLOH WKH /D7H; VRXUFH FRGH WR 3')� DQG WKHQ FRQYHUW WKH
3') WR +70/ YLD SGI�KWPO(;� 6RPH LQWURGXFWLRQV RI SGI�KWPO(; FDQ EH IRXQG RQ
LWV RZQ ZLNL SDJH��� 0RUH WHFKQLFDO GHWDLOV FDQ EH IRXQG RQ WKH SDSHU SXEOLVKHG RQ
78*ERDW� 2QOLQH SXEOLVKLQJ YLD SGI�KWPO(; +70/�� � 3')��� 7KH )LJXUH � RI WKH
SDSHU JLYHV GLࢹHUHQW ZRUNࢻ�RZV RI SXEOLVKLQJ +70/ RQOLQH�
7H;�KW
7H;�KW�� LV D YHU\ SRZHUIXO FRQYHUVLRQ SURJUDP� EXW LWV FRQࢺJXUDWLRQ LV QRW VWUDLJKWIRU�
ZDUG� %DVLFDOO\ D FRQࢺJXUDWLRQ OHࢺ KDV WR EH SUHSDUHG� DQG WKHQ WKH SURJUDP LV FDOOHG�
ELEWH[�KWPO
)RU %LE7H;�

ELEWH[�KWPO P\ELEWH[ILOH

����� &RQYHUW WR LPDJH IRUPDWV
,W LV VRPHWLPHV XVHIXO WR FRQYHUW /D7H; RXWSXW WR LPDJH IRUPDWV IRU XVH LQ V\VWHPV WKDW
GR QRW VXSSRUW '9, QRU 3') �OHVࢺ VXFK DV :LNLSHGLD�

�� KWWS���KHYHD�LQULD�IU
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�/D7H;0/
�� KWWSV���JLWKXE�FRP�FRROZDQJOX�SGI�KWPO(;
�� KWWSV���JLWKXE�FRP�FRROZDQJOX�SGI�KWPO(;�ZLNL
�� KWWS���FRROZDQJOX�JLWKXE�LR�SGI�KWPO(;�GRF�WE���ZDQJ�KWPO
�� KWWS���FRROZDQJOX�JLWKXE�LR�SGI�KWPO(;�GRF�WE���ZDQJ�SGI
�� KWWS���ZZZ�FVH�RKLR�VWDWH�HGX�aJXUDUL�7H;�KW�

���

http://hevea.inria.fr
http://en.wikipedia.org/wiki/LaTeXML
https://github.com/coolwanglu/pdf2htmlEX
https://github.com/coolwanglu/pdf2htmlEX/wiki
http://coolwanglu.github.io/pdf2htmlEX/doc/tb108wang.html
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([SRUW 7R 2WKHU )RUPDWV

7KHUH DUH WZR IDPLO\ RI JUDSKLFV�
ٗ 9HFWRU JUDSKLFV FDQ EH VFDOHG WR DQ\ VL]H� WKXV GR QRW VXࢹHU IURP TXDOLW\ ORVV� 69*��
LV D YHFWRU IRUPDW�

ٗ 5DVWHU JUDSKLFV GHࢺQH HYHU\ SL[HO H[SOLFLWO\� 31*�� LV D UDVWHU IRUPDW�
6R YHFWRU JUDSKLFV DUH XVXDOO\ SUHIHUUHG� 7KHUH LV VWLOO VRPH FDVHV ZKHUH UDVWHU JUDSKLFV
DUH XVHG�
ٗ 7KH WDUJHW V\VWHP GRHV QRW KDQGOH YHFWRU JUDSKLFV� RQO\ UDVWHU JUDSKLFV DUH VXSSRUWHG�
ٗ 69* FDQ QRW HPEHG IRQWV� 6R HLWKHU WKH IRQW ZLOO EH UHQGHUHG XVLQJ D ORFDO �WWI RU
�RWI IRQW �ZKLFK ZLOO PRVWO\ FKDQJH WKH RXWSXW�� RU DOO FKDUDFWHUV PXVW EH WXUQHG WR
YHFWRU JUDSKLFV� 7KLV ODVW PHWKRG PDNHV WKH 69* ELJ DQG VORZ� ,I WKH LQSXW /D7H;
OHࢺ FRQWDLQV D ORW RI WH[W ZKLFK IRUPDWWLQJ PXVW EH SUHVHUYHG� 69* LV QRW WKDW JUHDW�

6R 69* LV JUHDW IRU GUDZLQJV DQG D VPDOO DPRXQW RI WH[W� -3* LV D ZHOO NQRZQ UDVWHU
IRUPDWV� KRZHYHU LW LV XVXDOO\ QRW DV JRRG DV 31* IRU WH[W�
,Q VRPH FDVHV LW PD\ EH VXࢼFLHQW WR VLPSO\ FRS\ D UHJLRQ RI D 3') �RU 36� OHࢺ XVLQJ
WKH WRROV DYDLODEOH LQ D 3') YLHZHU �IRU H[DPSOH XVLQJ /D7H; WR W\SHVHW D IRUPXOD IRU
SDVWLQJ LQWR D SUHVHQWDWLRQ�� 7KLV KRZHYHU ZLOO QRW JHQHUDOO\ KDYH VXࢼFLHQW UHVROXWLRQ
IRU ZKROH SDJHV RU ODUJH DUHDV�

������� 0XOWLSOH IRUPDWV
SGIWRFDLUR
7KHUH LV SGIWRFDLUR IHDWXUHG LQ WKH SRSSOHU WRROVHW�

SGIWRFDLUR �VYJ ODWH[GRF�SGI RXWSXW�VYJ

SGIWRFDLUR DOVR VXSSRUWV YDULRXV UDVWHU JUDSKLF IRUPDWV�

������� 9HFWRU JUDSKLFV
SGI�VYJ
'LUHFW FRQYHUVLRQ IURP 3') WR 69* FDQ EH GRQH XVLQJ WKH FRPPDQG OLQH WRRO SGI�VYJ���

SGI�VYJ ILOH�SGI ILOH�VYJ

SV�VYJ
$OWHUQDWLYHO\ '9, RU 3') FDQ EH FRQYHUWHG WR 36 DV GHVFULEHG EHIRUH� WKHQ WKH EDVK
VFULSW SV�VYJ�VK�� FDQ EH XVHG �DV DOO WKH VRIWZDUH XVHG E\ WKLV VFULSW LV PXOWLSODWIRUP�
WKLV LV DOVR SRVVLEOH LQ :LQGRZV� D VWHS�E\�VWHS JXLGH FRXOG EH ZULWWHQ��
GYLVYJP
2QH FDQ DOVR XVH GYLVYJP��� DQ RSHQ VRXUFH XWLOLW\ WKDW FRQYHUWV IURP '9, WR 69*�

�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�6FDODEOH���9HFWRU���*UDSKLFV
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�31*
�� KWWS���ZZZ�FLW\LQWKHVN\�FR�XN�RSHQVRXUFH�SGI�VYJ�
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�:LNLSHGLD�:LNL3URMHFWB(OHFWURQLFV�3V�VYJ�VK
�� KWWS���GYLVYJP�VRXUFHIRUJH�QHW�
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http://en.wikipedia.org/wiki/Scalable%20Vector%20Graphics
http://en.wikipedia.org/wiki/PNG
http://www.cityinthesky.co.uk/opensource/pdf2svg/
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&RQYHUW WR SODLQ WH[W

GYLVYJP �Q ILOH�GYL

,QNVFDSH
,QNVFDSH LV DEOH WR FRQYHUW WR 69*� 3')� (36� DQG RWKHU YHFWRU JUDSKLF IRUPDWV�

LQNVFDSH ��H[SRUW�DUHD�GUDZLQJ ��H[SRUW�SV 287387 ,1387
LQNVFDSH ��H[SRUW�DUHD�SDJH ��H[SRUW�SODLQ�VYJ 287387 ,1387

������� 5DVWHU JUDSKLFV
*,03
2SHQ \RXU OHࢺ ZLWK *,03��� ,W ZLOO DVN \RX ZKLFK SDJH \RX ZDQW WR FRQYHUW� ZKHWKHU
\RX ZDQW WR XVH DQWL�DOLDVLQJ �FKRRVH VWURQJ LI \RX ZDQW WR JHW VRPHWKLQJ VLPLODU WR ZKDW
\RX VHH RQ WKH VFUHHQ�� 7U\ GLࢹHUHQW UHVROXWLRQV WR Wࢺ \RXU QHHGV� EXW ��� GSL VKRXOG EH
HQRXJK� 2QFH \RX KDYH WKH LPDJH ZLWKLQ *,03� \RX FDQ SRVW�SURFHVV LW DV \RX OLNH DQG
VDYH LW WR DQ\ IRUPDW VXSSRUWHG E\ *,03� DV 31* IRU H[DPSOH�
GYLSQJ
$ PHWKRG IRU '9, OHVࢺ LV GYLSQJ��� 8VDJH LV WKH VDPH DV GYLSGIP �
5XQ ODWH[ DV XVXDO WR JHQHUDWH WKH GYL �OHࢺ 1RZ� ZH ZDQW DQ ; IRQW VL]H IRUPXOD� ZKHUH
; LV PHDVXUH LQ SL[HOV� <RX QHHG WR FRQYHUW WKLV� WR GRWV SHU LQFK �GSL�� 7KH IRUPXOD
LV� �GSL!  �IRQWBS[!�������� � ,I \RX ZDQW� IRU LQVWDQFH� ;  ��� WKHQ WKH VL]H LQ
GSL FRUUHVSRQGV WR ������� 7KLV YDOXH ZLOO EH SDVVHG WR GYLSQJ XVLQJ WKH DJࢻ �' � 7R
JHQHUDWH WKH GHVLUHG SQJ OHࢺ UXQ WKH FRPPDQG DV IROORZV�

GYLSQJ �7 WLJKW �' ������ �R IRR�SQJ IRR�GYL

7KH DJࢻ �7 VHWV WKH VL]H RI WKH LPDJH� 7KH RSWLRQ WLJKW ZLOO RQO\ LQFOXGH DOO LQN SXW RQ
WKH SDJH� 7KH RSWLRQ �R VHQGV WKH RXWSXW WR WKH OHࢺ QDPH IRR�SQJ �
,PDJH0DJLFN
7KH FRQYHUW FRPPDQG IURP WKH ,PDJH0DJLFN�� VXLWH FDQ FRQYHUW ERWK '9, DQG 3')
OHVࢺ WR 31*�

FRQYHUW LQSXW�SGI RXWSXW�SQJ

RSWLSQJ
<RX FDQ RSWLPL]H WKH UHVXOWLQJ LPDJH XVLQJ RSWLSQJ�� VR WKDW LW ZLOO WDNH XS OHVV VSDFH�

����� &RQYHUW WR SODLQ WH[W
,I \RX DUH WKLQNLQJ RI FRQYHUWLQJ WR SODLQ WH[W IRU VSHOO�FKHFNLQJ RU WR FRXQW ZRUGV� WKHUH
PD\ EH DQ HDVLHU ZD\ �� UHDG 7LSV DQG 7ULFNV�� �UVWࢺ

�� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�*,03
�� KWWS���VDYDQQDK�QRQJQX�RUJ�SURMHFWV�GYLSQJ�
�� KWWS���ZZZ�LPDJHPDJLFN�RUJ�
�� KWWS���RSWLSQJ�VRXUFHIRUJH�QHW�
�� &KDSWHU ���� RQ SDJH ���

���

http://en.wikibooks.org/wiki/GIMP
http://savannah.nongnu.org/projects/dvipng/
http://www.imagemagick.org/
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([SRUW 7R 2WKHU )RUPDWV

0RVW /D7H; GLVWULEXWLRQV FRPH ZLWK GHWH[ SURJUDP� ZKLFK VWULSV /D7H; FRPPDQGV� ,W
FDQ KDQGOH PXOWLࢺ�OH SURMHFWV� VR DOO \RX QHHG LV WR JLYH RQH FRPPDQG�

GHWH[ \RXUILOH

�QRWH WKH RPLVVLRQ RI �WH[ H[WHQVLRQ�� 7KLV ZLOO RXWSXW UHVXOW WR VWDQGDUG RXWSXW� ,I \RX
ZDQW WKH SODLQ WH[W JR WR D �OHࢺ XVH

GHWH[ \RXUILOH ! \RXUILOH�W[W

,I WKH RXWSXW IURP GHWH[ GRHV QRW VDWLVI\ \RX� \RX FDQ WU\ D QHZHU YHUVLRQ DYDLODEOH RQ
*RRJOH &RGH��� RU XVH +70/ FRQYHUVLRQ UVWࢺ DQG WKHQ FRS\ WH[W IURP \RXU EURZVHU�
,I \RX ZDQW WR NHHS WKH IRUPDWLQJ� \RX FDQ XVH D '9,�WR�SODLQ WH[W FRQYHUWHU� OLNH FDWGYL
� ([DPSOH�

FDWGYL \RXUILOH�GYL _ IPW �X

7KH XVH RI IPW �X �DYDLODEOH RQ PRVW 8QLFHV� ZLOO UHPRYH WKH MXVWLࢺFDWLRQ�

�� KWWS���FRGH�JRRJOH�FRP�S�RSHQGHWH[�

���
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+HOS DQG 5HFRPPHQGDWLRQV

���





��� )$4

����� 0DUJLQV DUH WRR ZLGH
/D7H;َV GHIDXOW PDUJLQV PD\ VHHP WRR ODUJH� ,Q PRVW FDVHV� WKLV LV D SUHIHUUHG GHIDXOW
DQG LPSURYHV UHDGDELOLW\�
,I \RX VWLOO GLVDJUHH� \RX FDQ HDVLO\ FKDQJH WKHP ZLWK
?XVHSDFNDJH^JHRPHWU\`
� RU
?XVHSDFNDJH>PDUJLQ ���LQ@^JHRPHWU\`
6HH 3DJH /D\RXW��

����� $YRLG H[FHVVLYH GRXEOH OLQH EUHDNV LQ VRXUFH FRGH
7RR PDQ\ SDUDJUDSKV RI RQH OLQH RU WZR GR QRW ORRN YHU\ JRRG�
5HPHPEHU WKH 7H; UXOH�
ٗ ,I WZR RU PRUH FRQVHFXWLYH OLQH EUHDNV DUH IRXQG� 7H; VWDUWV D QHZ SDUDJUDSK�
ٗ ,I RQO\ RQH OLQHEUHDN LV IRXQG� 7H; LQVHUWV D VSDFH LI WKHUH LV QR VSDFH GLUHFWO\ EHIRUH
RU DIWHU LW�

<RX PLJKW EH WHPSWHG WR SXW EODQN OLQHV DOO WKH WLPH WR LPSURYH WKH UHDGDELOLW\ RI \RXU
VRXUFH FRGH� EXW WKLV ZLOO KDYH DQ LPSDFW RQ IRUPDWWLQJ� 7KH VROXWLRQ LV VLPSOH� SXW
D FRPPHQW DW WKH YHU\ EHJLQQLQJ RI WKH EODQN OLQHV� 7KLV ZLOO SUHYHQW 7H; IURP VHHLQJ
DQRWKHU OLQH EUHDNًDOO FKDUDFWHUV XS WR DQG LQFOXGLQJ WKH QH[W OLQH EUHDN DIWHU D FRPPHQW
DUH LJQRUHG�
([DPSOH�
:H DUH LQ WKH ILUVW SDUDJUDSK KHUH�
�
:H DUH VWLOO LQ WKH ILUVW SDUDJUDSK�

7KLV WLPH� WKLV LV DQRWKHU SDUDJUDSK�

����� 6LPSOLࡃHG VSHFLDO FKDUDFWHU LQSXW
6R ORQJ DV \RXU FRPSXWLQJ HQYLURQPHQW VXSSRUWV 87)��� \RX FDQ HQWHU VSHFLDO FKDUDF�
WHUV GLUHFWO\ UDWKHU WKDQ HQWHULQJ WKH 7H; FRPPDQGV IRU GLDFULWLFV DQG RWKHU H[WHQGHG
FKDUDFWHUV� (�J��
5?
HVXP?
H FDQ DOVR EH ZULWWHQ U«VXP«�
7KLV UHTXLUHV WKDW�
ٗ \RXU WH[W HGLWRU VXSSRUWV DQG LV VHW WR VDYH \RXU OHࢺ LQ 87)���
ٗ \RX DGG WKH ?XVHSDFNDJH>XWI�@^LQSXWHQF` OLQH LQ WKH SUHDPEOH�
$YRLG XVLQJ ODWLQ�� 6HH 6SHFLDO &KDUDFWHUV��

� &KDSWHU �� RQ SDJH ���
� &KDSWHU �� RQ SDJH ���

���



)$4

����� :ULWLQJ WKH HXUR V\PERO GLUHFWO\
$GG WKH IROORZLQJ OLQHV LQ \RXU SUHDPEOH�
?XVHSDFNDJH>XWI�@^LQSXWHQF`
?XVHSDFNDJH^PDUYRV\P`
?'HFODUH8QLFRGH&KDUDFWHU^��$&`^?(85^``

����� /D7H; SDUDJUDSK KHDGLQJV KDYH WLWOH DQG FRQWHQW RQ
WKH VDPH OLQH
6RPH SHRSOH GR QRW OLNH WKH ZD\ ?SDUDJUDSK^���` ZULWHV WKH WLWOH RQ WKH VDPH OLQH DV
WKH FRQWHQW� 7KLV LV DFWXDOO\ IDLUO\ FRPPRQ LQ D ORW RI GRFXPHQWV DQG QRW DV ZHLUG DV LW
PD\ VHHP DW �UVWࢺ
7KHUH DUH ZD\V WR JHW DURXQG WKH GHIDXOW EHKDYLRU� KRZHYHU� VHH ?SDUDJUDSK OLQH EUHDN�
IRU PRUH LQIRUPDWLRQ�

����� )RQWV DUH XJO\�MDJJHG�ELWPDSV RU 3') VHDUFK IDLOV RU
&RS\�SDVWH IURP 3') LV PHVV\
<RX PXVW EH XVLQJ GLDFULWLFV �H�J� DFFHQWV� ZLWK 27� HQFRGLQJ �WKH GHIDXOW�� 6ZLWFK WR
7� HQFRGLQJ�
?XVHSDFNDJH>7�@^IRQWHQF`
,I \RX KDYH XJO\ MDJJHG IRQWV DIWHU WKH IRQW HQFRGLQJ FKDQJH� WKHQ \RX KDYH QR 7\SH�
FRPSDWLEOH IRQWV DYDLODEOH� ,QVWDOO &RPSXWHU 0RGHUQ 6XSHU RU /DWLQ 0RGHUQ �SDFNDJH
QDPH PD\ EH OP�� 7R XVH /DWLQ 0RGHUQ \RX QHHG WR LQFOXGH WKH SDFNDJH�
?XVHSDFNDJH^OPRGHUQ`
6HH )RQWV� IRU DQ H[SODQDWLRQ�

����� 0DQXDO IRUPDWWLQJ� XVH RI OLQH EUHDNV DQG SDJH
EUHDNV
<RX VKRXOG UHDOO\ DYRLG EUHDNLQJ OLQHV DQG SDJHV PDQXDOO\� 7KH 7H; HQJLQH LV LQ FKDUJH RI
WKDW� 7KH ELJ SUREOHP ZLWK PDQXDO IRUPDWWLQJ LV WKDW LW LV QRW G\QDPLF� (YHQ LI LW ORRNV
ULJKW WKH UVWࢺ WLPH� WKH FRQWHQW LV OLNHO\ WR UHQGHU UHDOO\ EDGO\ LI \RX FKDQJH DQ\WKLQJ
EHIRUH WKH SRLQW \RX PDQXDOO\ IRUPDWWHG�
7KH RQO\ SODFH ZKHUH SDJH EUHDNV DUH UHFRPPHQGHG LV DW WKH XSSHU OHYHO RI VHFWLRQLQJ LQ
\RXU GRFXPHQWV� H�J� SDUWV RU FKDSWHUV �DOWKRXJK ZKHQ \RX VWDUW D QHZ SDUW RU FKDSWHU�
/D7H; ZLOO RUGLQDULO\ GR WKLV IRU \RX�� :KHQ \RX GR PDQXDOO\ LQVHUW D SDJH EUHDN�
\RX VKRXOG XVH ?FOHDUSDJH RU ?FOHDUGRXEOHSDJH ZKLFK SULQW FXUUHQWO\ RDWLQJࢻ JXUHVࢺ
EHIRUH VWDUWLQJ D QHZ SDJH�
,I \RX DEVROXWHO\ KDYH WR LQVHUW OLQH RU SDJH EUHDNV PDQXDOO\� \RX VKRXOG GR LW DIWHU \RX
DUH VXUH \RX KDYH FRPSOHWHG \RXU GRFXPHQW RWKHUZLVH� VR WKDW \RX GRQَW ODWHU KDYH WR
FRPH EDFN DQG XSGDWH LW�

� &KDSWHU ����� RQ SDJH ��
� &KDSWHU ��� RQ SDJH ��

���



$OZD\V QLVKࢺ FRPPDQGV ZLWK ^`

����� $OZD\V QLVKࡃ FRPPDQGV ZLWK ^`
7H; KDV DQ XQLQWXLWLYH UXOH WKDW LI D FRQWURO VHTXHQFH �D FRPPDQG� LV QRW IROORZHG E\ D
SDLU RI EUDFHV �ZLWK D SDUDPHWHU LQ EHWZHHQ RU QRW�� WKHQ WKH IROORZLQJ VSDFH FKDUDFWHU�V�
DUH LJQRUHG� /D7H; ZLOO QRW SULQW DQ\ VSDFH� DQG WKH FRPPDQG �VD\� WKH 7H; RU /D7H;
ORJRV� DUH UXQ WRJHWKHU ZLWK WKH IROORZLQJ ZRUG�
7R ]ࢺ WKLV� XVH D SDLU RI EUDFHV DIWHU WKH FRPPDQG� HYHQ LI WKHUH DUH QR SDUDPHWHUV�
([DPSOH�
?/D7H; LV JUHDW� � %$' �
?/D7H;^` LV JUHDW� � *22' �
�7HFKQLFDO H[SODQDWLRQ� D FRQWURO VHTXHQFH QDPH FDQ RQO\ EH FRPSRVHG RI FKDUDFWHUV
ZLWK FDWFRGH ��� WKDW LV $�= DQG D�] E\ GHIDXOW� 7H; NQRZV ZKHUH WKH FRQWURO VHTXHQFH
QDPH VWDUW WKDQNV WR WKH EDFNVODVK� DQG LW NQRZV ZKHUH LW HQGV ZKHQ LW HQFRXQWHUV WKH
UVWࢺ WRNHQ ZKLFK LV QRW RI FDWFRGH ��� 7KLV FKDUDFWHU LV WKHQ VNLSSHG� 6LQFH FRQVHFXWLYH
VSDFHV KDYH EHHQ FRQFDWHQDWHG LQWR RQH VLQJOH VSDFH� QR VSDFH LV WDNHQ LQWR DFFRXQW��
,W LV SRVVLEOH WR GHࢺQH PDFURV WKDW ZLOO LQVHUW D VSDFH G\QDPLFDOO\ E\ XVLQJ WKH [VSDFH
SDFNDJH�
ٗ ,I WKHUH LV QR EUDFH DQG D VSDFH IROORZLQJ WKH FRPPDQG� DQ H[WUD VSDFH ZLOO EH DSSHQGHG�
ٗ ,I WKHUH DUH EUDFHV� QR H[WUD VSDFH ZLOO EH SULQWHG�
([DPSOH�
?XVHSDFNDJH^[VSDFH`
?OHW?ODWH[ROG?/D7H;
?UHQHZFRPPDQG^?/D7H;`^?WH[WUP^?ODWH[ROG`?[VSDFH`
���
?/D7H; LV IROORZHG E\ D VSDFH�
?/D7H;^` LV IROORZHG E\ D VSDFH�
?/D7H;^`LV QRW IROORZHG E\ D VSDFH�

����� $YRLG EROG DQG XQGHUOLQH
7\SRJUDSKLFDOO\ VSHDNLQJ� LW LV XVXDOO\ SRRU SUDFWLFH WR XVH EROG RU XQGHUOLQH IRUPDWV LQ
WKH PLGGOH RI D SDUDJUDSK� 7KLV KDV EHFRPH D FRPPRQ KDELW IRU XVHUV RI WUDGLWLRQDO ZRUG
SURFHVVRUV EHFDXVH WKHVH WZR IXQFWLRQV DUH YHU\ HDVLO\ DFFHVVLEOH �DORQJ ZLWK LWDOLFV��
+RZHYHU� EROG DQG XQGHUOLQH WHQG WR RYHUZHLJKW WKH WH[W DQG GLVWUDFW WKH UHDGHU� :KHQ
\RX VWDUW UHDGLQJ D SDUDJUDSK ZLWK D EROG ZRUG LQ WKH PLGGOH� \RX RIWHQ UHDG WKH HPSKD�
VL]HG SDUW �UVWࢺ WKXV VSRLOLQJ WKH FRQWHQW DQG EUHDNLQJ WKH RUGHU RI WKH LGHDV� ,WDOLFV DUH
OHVV REYLRXV DQG GR QRW KDYH PRUH ZHLJKW WKDQ QRUPDO FKDUDFWHUV� VR WKH\ DUH XVXDOO\ D
EHWWHU FKRLFH IRU HPSKDVL]LQJ VPDOO DPRXQWV RI WH[W�
7KH RULJLQDO DQG PRUH DSSURSULDWH XVH RI EROG DQG XQGHUOLQH LV IRU VSHFLDO SDUWV� VXFK
DV KHDGHUV� WKH LQGH[� JORVVDULHV� DQG VR RQ� �$FWXDOO\� XQGHUOLQLQJ LV UDUHO\ XVHG LQ
SURIHVVLRQDO HQYLURQPHQWV��
/D7H; KDV D PDFUR ?HPSK^���` IRU HPSKDVL]LQJ WH[W XVLQJ LWDOLFV� ,W VKRXOG EH SUHIHUUHG
WR ?WH[WLW^���` EHFDXVH ?HPSK^���` ZLOO FRUUHFWO\ SULQW HPSKDVL]HG WH[W LQVLGH RWKHU
LWDOLF WH[W LQ WKH UHJXODU IRQW�

������ 7KH SURSHU ZD\ WR XVH JXUHVࡃ
8VHUV XVHG WR :<6,:<* GRFXPHQW SURFHVVRUV OLNH 0LFURVRIW :RUG RU /LEUH2ࢼFH RIWHQ
JHW IUXVWUDWHG ZLWK �JXUHVࢺ 7KH DQVZHU LV VLPSOH� D JXUHࢺ LV QRW D SLFWXUH�
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,I \RX XVH ?LQFOXGHJUDSKLFV ZLWKRXW HQFORVLQJ LW LQ D ILJXUH HQYLURQPHQW� LW ZLOO EHKDYH
MXVW DV LQ D ZRUG SURFHVVRU� SODFLQJ WKH SLFWXUH ULJKW DW WKH VSRW ZKHUH LW ZDV SODFHG LQ
WKH VRXUFH�
)LJXUHV DUH D W\SH RI �RDWࢻ ZKLFK LV D YLUWXDO REMHFW WKDW /D7H; FDQ SXW LQ SODFHV RWKHU
WKDQ WKH H[DFW ORFDWLRQ LW ZDV FUHDWHG� ZKLFK KHOSV WR SUHYHQW FOXWWHULQJ \RXU WH[W ZLWK
SLFWXUHV DQG WDEOHV�
6HH ,PSRUWLQJ *UDSKLFV� DQG )ORDWV� )LJXUHV DQG &DSWLRQV� IRU PRUH GHWDLOV�

������ 7H[W VWRSV MXVWLI\LQJ
0RVW OLNHO\ \RX KDYH XVHG ?UDJJHGOHIW� ?UDJJHGULJKW RU ?FHQWHULQJ DW VRPH SRLQW
DQG IRUJRWWHQ WR VZLWFK LW Rࢹ� 7KHVH FRPPDQGV DUH VZLWFKHVًWKH\ UHPDLQ DFWLYH XQWLO
WKH HQG RI WKH VFRSH� RU XQWLO WKH HQG RI WKH GRFXPHQW LI WKHUH LV QR VFRSH� 6HH 3DUDJUDSK
$OLJQPHQW� IRU PRUH LQIRUPDWLRQ�

������ 5XOHV RI SXQFWXDWLRQ DQG VSDFLQJ
/D7H; GRHV VRPH ZRUN IRU \RX� EXW QRW HYHU\WKLQJ� (VSHFLDOO\ UHJDUGLQJ SXQFWXDWLRQ�
\RX DUH SUHWW\ IUHH WR GR ZKDW \RX ZDQW� 3XQFWXDWLRQ UXOHV DUH GLࢹHUHQW IRU HDFK ODQJXDJH�
,Q (QJOLVK WKHUH LV QR VSDFH EHIRUH D SXQFWXDWLRQ PDUN DQG RQH VSDFH DIWHU LW�
7KHUH DUH D ORW RI UXOHV� EXW \RX FDQ KDYH D TXLFN ORRN DW :LNLSHGLD��

������ &RPSLODWLRQ IDLOV DIWHU D %DEHO ODQJXDJH FKDQJH
7KLV LV D OLPLWDWLRQ RI %DEHO� 'HOHWH WKH �DX[ OHࢺ �RU FOHDQ WKH SURMHFW�� WKHQ WU\ FRPSLOLQJ
DJDLQ�

������ /HDUQLQJ /D7H; TXLFNO\ RU FRUUHFWO\
1RZDGD\V LW LV YHU\ FRPPRQ WR ّOHDUQْ RQ WKH ZHE E\ XVLQJ D VHDUFK HQJLQH DQG FRS\LQJ
DQG SDVWLQJ WKLQJV KHUH DQG WKHUH� $V ZLWK HYHU\ SURJUDPPLQJ ODQJXDJH� WKLV LV JHQHU�
DOO\ D SRRU PHWKRG ZKLFK ZLOO OHDG WR ODFN RI FRQWURO� XQH[SHFWHG UHVXOWV� DQG D ORW RI
IUXVWUDWLRQ� 5HDOO\ OHDUQLQJ /D7H; LV QRW WKDW GLࢼFXOW DQG GRHV QRW WDNH WKDW ORQJ� 0RVW
FKDSWHUV LQ WKLV ERRN DUH GHGLFDWHG WR D VSHFLࢺF XVDJH� VR WKH EDVLFV DUH DFWXDOO\ FRYHUHG
YHU\ TXLFNO\�
,I \RX DUH JHWWLQJ IUXVWUDWHG ZLWK D VSHFLࢺF SDFNDJH� PDNH VXUH \RX UHDG LWV RࢼFLDO
GRFXPHQWDWLRQ� ZKLFK LV XVXDOO\ WKH EHVW VRXUFH RI LQIRUPDWLRQ� &RQWHQW IRXQG RQ WKH
ZHE� HYHQ LQ WKLV ERRN� LV UDUHO\ DV DFFXUDWH DV WKH RࢼFLDO GRFXPHQWDWLRQ� ,QDFFXUDWH
LQIRUPDWLRQ PLJKW UHVXOW LQ FDXVLQJ PLVWDNHV ZLWKRXW \RX XQGHUVWDQGLQJ ZK\�
7KH WLPH \RX VSHQG OHDUQLQJ LV ZRUWK LW� DQG LW TXLFNO\ PDNHV XS IRU WKH WLPH \RX ZRXOG
ORVH LI \RX GRQَW OHDUQ WKLQJV SURSHUO\ DQG HQG XS VWXFN DOO WKH WLPH�

� &KDSWHU �� RQ SDJH ���
� &KDSWHU �� RQ SDJH ���
� &KDSWHU ��� RQ SDJH ��
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�3XQFWXDWLRQ���&RQYHQWLRQDOBVW\OHVBRIB(QJOLVKBSXQFWXDWLRQ
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1RQ�EUHDNLQJ VSDFHV

������ 1RQ�EUHDNLQJ VSDFHV
7KLV XVHIXO IHDWXUH LV XQNQRZQ WR PRVW QHZFRPHUV� DOWKRXJK LW LV DYDLODEOH RQ PRVW
:<6,:<* GRFXPHQW SURFHVVRUV� $ QRQ�EUHDNLQJ VSDFH EHWZHHQ WZR WRNHQV �H�J� ZRUGV�
SXQFWXDWLRQ PDUNV� SUHYHQWV SURFHVVRUV IURP LQVHUWLQJ D OLQH EUHDN EHWZHHQ WKHP� ,W LV
YHU\ LPSRUWDQW IRU FRQVLVWHQW UHDGLQJ� /D7H; XVHV WKH َʜَ V\PERO DV D QRQ�EUHDNLQJ
VSDFH�
<RX XVXDOO\ XVH QRQ�EUHDNLQJ VSDFHV IRU SXQFWXDWLRQ PDUNV LQ VRPH ODQJXDJHV� IRU XQLWV
DQG FXUUHQFLHV� IRU LQLWLDOV� HWF�
)RU H[DPSOH� LQ )UHQFK W\SRJUDSK\� \RX SXW D QRQ�EUHDNLQJ VSDFH EHIRUH DOO WZR�SDUWV
SXQFWXDWLRQ PDUNV� ([DPSOH�
,O U«SRQGLWa� a&H SDLQ FR½WH�W�LO �a֗a"a
1RWH WKDW ZULWLQJ )UHQFK OLNH WKLV PLJKW JHW UHDOO\ SDLQIXO� 7KDQNIXOO\� %DEHO ZLWK WKH
IUHQFKE RSWLRQ ZLOO WDNH FDUH RI WKH QRQ�EUHDNLQJ VSDFHV IRU DOO SXQFWXDWLRQ PDUNV� ,Q
WKH DERYH H[DPSOH� RQO\ WKH QRQ�EUHDNLQJ VSDFH IRU WKH HXUR V\PERO PXVW UHPDLQ�

������ 6PDUW PDWKHPDWLFV
$OO YLUWXDO REMHFWV GHVLJQDWHG E\ OHWWHUV� YDULDEOHV RU RWKHUV VKRXOG XVH D GHGLFDWHG IRU�
PDWWLQJ� )RU PDWK DQG D ORW RI RWKHU �HOGVࢺ WKH /D7H; PDWK IRUPDWWLQJ LV SHUIHFW� )RU
LQVWDQFH� LI \RX ZDQW WR UHIHU WR DQ REMHFW $ � ZULWH
6SHDNLQJ RI �$�� OHW
V VD\���
,I \RX ZDQW WR UHIHU WR VHYHUDO REMHFWV LQ D VHQWHQFH� LW LV WKH VDPH�
6SHDNLQJ RI �$�� �%� DQG �&����
,I \RX UHIHU WR D VHW RI REMHFWV� \RX FDQ VWLOO XVH WKH PDWK QRWDWLRQ�
7KH IDPLO\ ��$� %� &�� LV���
1RWH WKDW WKLV LV GLࢹHUHQW IURP XVXDO WH[W SDUHQWKHVHV�
$ VHQWHQFH� ��$�� �%�� DQG �&� DUH QRW FRQFHUQHG� EXW ZH GR QRW PHDQ WKH ��$� %�
&�� IDPLO\��

������ 8VH YHFWRU JUDSKLFV UDWKHU WKDQ UDVWHU LPDJHV
5DVWHU �ELWPDS� JUDSKLFV VFDOH SRRUO\ DQG RIWHQ FUHDWH MDJJHG RU ORZ�TXDOLW\ UHVXOWV ZKLFK
FODVK ZLWK WKH GRFXPHQW TXDOLW\� SDUWLFXODUO\ ZKHQ SULQWHG�
8VLQJ YHFWRU �OLQH�RULHQWHG� JUDSKLFV LQVWHDG� HLWKHU WKURXJK /D7H;َV QDWLYH GLDJUDPPLQJ
WRROV RU E\ H[SRUWLQJ YHFWRU IRUPDWV IURP \RXU GUDZLQJ RU GLDJUDPPLQJ WRROV� ZLOO SUR�
GXFH PXFK KLJKHU TXDOLW\ UHVXOWV� :KHQ SRVVLEOH� \RX VKRXOG SUHIHU 3')� (36� RU 69*
JUDSKLFV RYHU 31* RU -3*�

������ 6WUHWFKLQJ WDEOHV
7U\LQJ WR VWUHWFK WDEOHV ZLWK WKH GHIDXOW WDEXODU HQYLURQPHQW ZLOO RIWHQ OHDG WR XQ�
H[SHFWHG UHVXOWV� 7KH QLFH WDEX SDFNDJH ZLOO GR ZKDW \RX ZDQW DQG HYHQ PXFK PRUH�
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$OWHUQDWLYHO\ LI \RX FDQQRW XVH WKH WDEX SDFNDJH \RX PD\ WU\ WDEXODU[ RU WDEXODU\
SDFNDJHV 6HH 7DEOHV��

������ 7DEOHV DUH HDVLHU WKDQ \RX WKLQN
(YHQ WKRXJK WKH 7DEOHV�� FKDSWHU LV TXLWH ORQJ� LW LV ZRUWK UHDGLQJ� ,Q WKH HQG� \RX RQO\
QHHG WR NQRZ D IHZ WKLQJV DERXW WKH HQYLURQPHQW RI \RXU FKRLFH�
6RPH /D7H; HGLWRUV IHDWXUH WDEOH DVVLVWDQWV� $OVR� PDQ\ VSUHDGVKHHW DSSOLFDWLRQV KDYH
D /D7H; H[SRUW IHDWXUH �RU SOXJLQ�� $JDLQ� VHH 7DEOHV�� IRU PRUH GHWDLOV�

������ 5HOLHYLQJ FXPEHUVRPH FRGH �OLVWV DQG ORQJ
FRPPDQG QDPHV�
/D7H; LV VRPHWLPHV FXPEHUVRPH WR ZULWH� HVSHFLDOO\ LI \RX DUH QRW XVLQJ DQ DGHTXDWH
HGLWRU� 6HH (GLWRUV�� IRU VRPH LQWHUHVWLQJ FKRLFHV�
<RX FDQ GHࢺQH DOLDVHV WR VKRUWHQ VRPH FRPPDQGV�
?XVHSDFNDJH^[VSDFH`
?QHZFRPPDQG?WVV>�@^?WH[WVXSHUVFULSW^��``
?QHZFRPPDQG?WEV>�@^?WH[WEDFNVODVK?[VSDFH`
+HUH WKH [VSDFH SDFNDJH FRPHV LQ KDQG\ WR DYRLG VZDOORZHG VSDFHV�
)RU OLVWV \RX PD\ ZDQW WR WU\ WKH HDV\OLVW SDFNDJH� 1RZ ZULWLQJ D OLVW LV DV VLPSOH DV
?XVHSDFNDJH>DPSHUVDQG@^HDV\OLVW`
� ���

?EHJLQ^HDV\OLVW`
	 ,WHP �
	 ,WHP �
		 6XELWHP �
			 6XEVXELWHP �
	 ,WHP �
		 6XELWHP �
?HQG^HDV\OLVW`

������ 5HGXFLQJ WKH VL]H RI \RXU /D7H; LQVWDOODWLRQ
7KH ,QVWDOODWLRQ�� DUWLFOH H[SODLQV LQ GHWDLO KRZ WR PDQXDOO\ LQVWDOO D IXOO\ IXQFWLRQDO 7H;
HQYLURQPHQW� LQFOXGLQJ /D7H; DQG RWKHU IHDWXUHV� LQ XQGHU ��� 0%�

� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU ��� RQ SDJH ��
�� &KDSWHU � RQ SDJH ��

���



��� 7LSV DQG 7ULFNV

����� $OZD\V ZULWLQJ /D7H; LQ URPDQ
,I \RX LQVHUW WKH ?/D7H; FRPPDQG LQ DQ DUHD ZLWK D QRQ�GHIDXOW IRQW� LW ZLOO EH IRUPDWWHG
DFFRUGLQJO\� ,I \RX ZDQW WR NHHS /D7H; ZULWWHQ LQ &RPSXWHU 0RGHUQ URPDQ VKDSH� \RX
PXVW UHGHࢺQH WKH IXQFWLRQ� +RZHYHU� WKH QDLYH
?UHQHZFRPPDQG^?/D7H;`^^?UP ?/D7H;``
ZLOO RXWSXW�
7H; FDSDFLW\ H[FHHGHG � VRUU\ > JURXSLQJ OHYHOV  ���@�
6R \RX QHHG WR FUHDWH D WHPSRUDU\ YDULDEOH�
6DGO\�
?QHZFRPPDQG^?/D7H;WHPS`^?/D7H;`
?UHQHZFRPPDQG^?/D7H;`^^?UP ?/D7H;WHPS``
GRHV QRW ZRUN DV ZHOO�
:H PXVW XVH WKH 7H; SULPLWLYH ?OHW LQVWHDG�
?OHW?/D7H;WHPS?/D7H;
?UHQHZFRPPDQG^?/D7H;`^^?UP ?/D7H;WHPS ``

����� LG HVW DQG H[HPSOL JUDWLD �L�H� DQG H�J��
,I \RX VLPSO\ XVH WKH IRUPV ْL�H� ْ RU ْH�J� ْ� /D7H; ZLOO WUHDW WKH SHULRGV DV HQG RI
VHQWHQFH SHULRGV �L�H� IXOO VWRS�� VLQFH WKH\ DUH IROORZHG E\ D VSDFH� DQG DGG PRUH VSDFH
EHIRUH WKH QH[W ْVHQWHQFHْ� 7R SUHYHQW /D7H; IURP DGGLQJ VSDFH DIWHU WKH ODVW SHULRG�
WKH FRUUHFW V\QWD[ LV HLWKHU ْL�H�? ْ RU ْH�J�? ْ�
'HSHQGLQJ RQ VW\OH �H�J�� 7KH &KLFDJR 0DQXDO RI 6W\OH� �� D FRPPD FDQ EH XVHG DIWHU�
ZDUGV� ZKLFK LV LQWHUSUHWHG E\ /D7H; DV SDUW RI D VHQWHQFH� VLQFH WKH SHULRG LV QRW IROORZHG
E\ DQ\ VSDFH� ,Q WKLV FDVH� ْL�H�� ْ DQG ْH�J�� ْ GR QRW QHHG DQ\ VSHFLDO DWWHQWLRQ�
,I WKH FRPPDQG ?IUHQFKVSDFLQJ LV XVHG LQ WKH SUHDPEOH� WKH VSDFH EHWZHHQ VHQWHQFHV LV
DOZD\V FRQVLVWHQW�

����� *URXSLQJ )LJXUH�(TXDWLRQ 1XPEHULQJ E\ 6HFWLRQ
)RU ORQJ GRFXPHQWV WKH QXPEHULQJ FDQ EHFRPH FXPEHUVRPH DV WKH QXPEHUV UHDFK LQWR
GRXEOH DQG WULSOH GLJLWV� 7R UHVHW WKH FRXQWHUV DW WKH VWDUW RI HDFK VHFWLRQ DQG SUHࢺ[ WKH
QXPEHUV E\ WKH VHFWLRQ QXPEHU� LQFOXGH WKH IROORZLQJ LQ WKH SUHDPEOH�
?XVHSDFNDJH^DPVPDWK`

� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�)XOO���VWRS
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�7KH���&KLFDJR���0DQXDO���RI���6W\OH
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7LSV DQG 7ULFNV

?QXPEHUZLWKLQ^HTXDWLRQ`^VHFWLRQ`
?QXPEHUZLWKLQ^ILJXUH`^VHFWLRQ`
7KH VDPH FDQ EH GRQH ZLWK VLPLODU FRXQWHU W\SHV DQG GRFXPHQW XQLWV VXFK DV ْVXEVHFWLRQْ�

����� *HQHULF KHDGHU
$V H[SODLQHG LQ WKH SUHYLRXV VHFWLRQV� D /D7H; VRXUFH FDQ EH XVHG WR JHQHUDWH ERWK D '9,
DQG D 3') �OHࢺ )RU YHU\ EDVLF GRFXPHQWV WKH VRXUFH LV WKH VDPH EXW� LI WKH GRFXPHQWV
JHWV PRUH FRPSOLFDWHG� LW FRXOG EH QHFHVVDU\ WR PDNH VRPH FKDQJHV LQ WKH VRXUFH VR WKDW
LW ZLOO ZRUN IRU D IRUPDW EXW LW ZLOO QRW IRU WKH RWKHU� )RU H[DPSOH� DOO WKDW LV UHODWHG
WR JUDSKLFV KDV WR EH DGDSWHG DFFRUGLQJ WR WKH QDOࢺ IRUPDW� $V GLVFXVVHG LQ WKH VHFWLRQ
DERXW RDWLQJࢻ REMHFWV� HYHQ LI \RX VKRXOG XVH GLࢹHUHQW SLFWXUHV DFFRUGLQJ WR WKH QDOࢺ
IRUPDW� \RX FDQ RYHUULGH WKLV OLPLW SXWWLQJ LQ WKH VDPH IROGHU SLFWXUHV LQ GLࢹHUHQW IRUPDWV
�H�J�� (36 DQG 31*� ZLWK WKH VDPH QDPH DQG OLQN WKHP ZLWKRXW ZULWLQJ WKH H[WHQVLRQ�
7KHUH LV D VLPSOH ZD\ WR VROYH WKLV SUREOHP�
?XVHSDFNDJH^LISGI`
RU� LI \RX GRQَW KDYH WKLV SDFNDJH� \RX FDQ DGG WKH IROORZLQJ WH[W MXVW DIWHU
?GRFXPHQWFODVV>���@^���` �
?QHZLI?LISGI
?LI[?SGIRXWSXW?XQGHILQHG

?SGIIDOVH
?HOVH

?LIQXP?SGIRXWSXW �
?SGIWUXH

?HOVH
?SGIIDOVH

?IL
?IL
WKLV LV SODLQ 7H; FRGH� 7KH LISGI SDFNDJH DQG WKLV FRGH� ERWK GHࢺQH D QHZ LI�HOVH \RX FDQ
XVH WR FKDQJH \RXU FRGH DFFRUGLQJ WR WKH FRPSLOHU \RX DUH XVLQJ� $IWHU \RX KDYH XVHG
WKLV FRGH� \RX FDQ XVH ZKHQHYHU \RX ZDQW LQ \RXU GRFXPHQW WKH IROORZLQJ V\QWD[�
?LISGI

� ZH DUH UXQQLQJ SGIODWH[
?HOVH

� ZH DUH UXQQLQJ ODWH[
?IL
SODFH DIWHU ?LISGI WKH FRGH \RX ZDQW WR LQVHUW LI \RX DUH FRPSLOLQJ ZLWK SGDWH[ � SODFH
DIWHU ?HOVH WKH FRGH \RX ZDQW WR LQVHUW LI \RX DUH FRPSLOLQJ ZLWK ODWH[ � )RU H[DPSOH� \RX
FDQ XVH WKLV V\QWD[ WR ORDG GLࢹHUHQW SDFNDJHV RU GLࢹHUHQW JUDSKLF OHࢺ IRUPDWV� DFFRUGLQJ
WR WKH FRPSLOHU�

����� *UDSKLFV DQG *UDSK HGLWRUV
������� 9HFWRU LPDJH HGLWRUV ZLWK /D7H; VXSSRUW
,W LV RIWHQ SUHIHUDEOH WR XVH WKH VDPH IRQW DQG IRQW VL]H LQ \RXU LPDJHV DV LQ WKH GRFXPHQW�
0RUHRYHU� IRU VFLHQWLࢺF LPDJHV� \RX PD\ QHHG PDWKHPDWLFDO IRUPXODH RU VSHFLDO FKDUDFWHUV
�VXFK DV *UHHN OHWWHUV�� %RWK WKLQJV FDQ EH DFKLHYHG HDVLO\ LI WKH LPDJH HGLWRU DOORZV \RX

� &KDSWHU ���� RQ SDJH ���

���



*UDSKLFV DQG *UDSK HGLWRUV

WR XVH /D7H; FRGH LQ \RXU LPDJH� 0RVW YHFWRU LPDJH HGLWRUV GR QRW RࢹHU WKLV RSWLRQ�
7KHUH DUH� KRZHYHU� D IHZ H[FHSWLRQV�
,Q HDUO\ GD\V� /D7H; XVHUV XVHG �Jࢺ; IRU WKHLU GUDZLQJV� 7KH HGLWRU LV VWLOO XVHG E\ TXLWH
D IHZ SHRSOH QRZDGD\V EHFDXVH LW KDV VSHFLDO َH[SRUW WR /D7H;َ IHDWXUHV� ,W DOVR JLYHV
\RX VRPH YHU\ EDVLF ZD\V RI HQFDSVXODWLQJ /D7H; WH[W DQG PDWK LQ WKH LPDJH �VHWWLQJ
WKH WH[WَV َVSHFLDO DJَࢻ WR َVSHFLDOَ LQVWHDG RI َQRUPDOَ�� :KHQ H[SRUWLQJ� DOO /D7H; WH[W
ZLOO EH SXW LQ D �WH[ࢺ�OH� VHSDUDWHO\ IURP WKH UHVW RI WKH LPDJH �ZKLFK LV SXW LQ D �SV ��OHࢺ
$ QHZHU DQG HDVLHU�WR�XVH YHFWRU LPDJH HGLWRU VSHFLDOO\ WDLORUHG WR /D7H; XVH LV ,3(�� ,W
DOORZV DQ\ /D7H; FRPPDQG� LQFOXGLQJ EXW QRW OLPLWHG WR PDWKHPDWLFDO IRUPXODH LQ WKH
LPDJH� 7KH SURJUDP VDYHV LWV OHVࢺ DV HGLWDEOH �HSV RU �SGI �OHVࢺ ZKLFK HOLPLQDWHV WKH QHHG
RI H[SRUWLQJ \RXU LPDJH HDFK WLPH \RX KDYH HGLWHG LW�
$ YHU\ YHUVDWLOH YHFWRU LPDJH HGLWRU LV ,QNVFDSH�� ,W GRHV QRW VXSSRUW /D7H; WH[W E\ LWVHOI�
EXW \RX FDQ XVH WKH SOXJLQ 7H[WH[W� IRU WKDW� 7KLV DOORZV \RX WR SXW DQ\ EORFN RI /D7H;
FRGH LQ \RXU LPDJH� $GGLWLRQDOO\ VLQFH YHUVLRQ ���� \RX FDQ H[SRUW WR YHFWRUJUDSKLFV ZLWK
WH[WV VHSDUDWHG LQ D �WH[ �OHࢺ 8VLQJ WKLV ZD\ WH[W LV UHQGHUHG E\ WKH ODWH[ FRPSLOHU LWVHOI�
/D7H;'UDZ LV D IUHH DQG RSHQ VRXUFH JUDSKLFDO 367ULFNV JHQHUDWRU DQG HGLWRU� ,W DO�
ORZV \RX WR GUDZ EDVLF JHRPHWULF REMHFWV DQG VDYH WKH UHVXOW LQ D YDULHW\ RI IRUPDWV
LQFOXGLQJ �MSJ� �SQJ� �HSV� �EPS DV ZHOO DV �WH[� ,Q WKH ODVW FDVH WKH VDYHG OHࢺ FRQWDLQV
367ULFNV�/D7H; FRGH RQO\� 2ZLQJ WR WKDW \RX FDQ LQFOXGH DQ\ SRVVLEOH /D7H; FRGH LQ
WKH SLFWXUH� VLQFH WKH OHࢺ LV UHQGHUHG E\ \RXU /D7H; HQYLURQPHQW GLUHFWO\�
$QRWKHU ZD\ WR JHQHUDWH YHFWRUJUDSKLFV LV XVLQJ WKH $V\PSWRWH� ODQJXDJH� ,W LV D SUR�
JUDPPLQJ ODQJXDJH ZKLFK SURGXFHV YHFWRU LPDJHV LQ HQFDSVXODWHG SRVWVFULSW IRUPDW DQG
VXSSRUWV /D7H; V\QWD[ LQ DQ\ WH[WODEHOV�

������� *UDSKV ZLWK JQXSORW
$ VLPSOH PHWKRG WR LQFOXGH JUDSKV DQG FKDUWV LQ /D7H; GRFXPHQWV LV WR FUHDWH LW ZLWKLQ
D FRPPRQ VSUHDGVKHHW VRIWZDUH �2SHQ2ࢼFH &DOF RU 06 FHࢼ2 ([FHO HWF�� DQG LQFOXGH LW
LQ WKH GRFXPHQW DV D FURSSHG VFUHHQVKRW� +RZHYHU� WKLV SURGXFHV SRRU TXDOLW\ UDVWHUL]HG
LPDJHV� &DOF DOVR DOORZV \RX WR FRS\�SDVWH WKH FKDUWV LQWR 2SHQ2ࢼFH 'UDZ DQG VDYH
WKHP DV 3') �OHVࢺ
8VLQJ 0LFURVRIW ([FHO ����� FKDUWV FDQ EH FRSLHG GLUHFWO\ WR 0LFURVRIW ([SUHVVLRQ 'HVLJQ
�� ZKHUH WKH\ FDQ EH VDYHG DV 3') �OHVࢺ 7KHVH 3') OHVࢺ FDQ EH LQFOXGHG LQ /D7H;� 7KLV
PHWKRG SURGXFHV KLJK TXDOLW\ YHFWRUL]HG LPDJHV�
$Q H[FHOOHQW PHWKRG WR UHQGHU JUDSKV LV WKURXJK JQXSORW� � D IUHH DQG YHUVDWLOH SORWWLQJ
VRIWZDUH� WKDW KDV D VSHFLDO RXWSXW OWHUࢺ GLUHFWO\ IRU H[SRUWLQJ OHVࢺ WR /D7H;� :H DVVXPH�
WKDW WKH GDWD LV LQ D &69 OHࢺ �FRPPD VHSDUDWHG WH[W� LQ WKH UVWࢺ DQG WKLUG FROXPQ� $
VLPSOH JQXSORW VFULSW WR SORW WKH GDWD FDQ ORRN OLNH WKLV�

� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�;ILJ
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�,SHB���SURJUDP���
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�,QNVFDSH
� KWWS���SDY�LNL�IL�VRIWZDUH�WH[WH[W�
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�$V\PSWRWHB���YHFWRUBJUDSKLFVBODQJXDJH���
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�JQXSORW
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7LSV DQG 7ULFNV

)LJXUH ��� JQXSORW FDQ SORW YDULRXV QXPHULFDO GDWD� IXQFWLRQV� HUURU GLVWULEXWLRQ DV
ZHOO DV �' JUDSKV DQG VXUIDFHV

VHW IRUPDW ���J��
VHW WLWOH �*UDSK �� 'HSHQGHQFH RI �9BS� RQ �5B���
VHW [ODEHO �5HVLVWDQFH �5B�� >�?2PHJD�@�
VHW \ODEHO �9ROWDJH �9BS� >9@�
VHW ERUGHU �
VHW [WLFV QRPLUURU
VHW \WLFV QRPLUURU
VHW WHUPLQDO HSVODWH[
VHW RXWSXW �JUDSK��HSV�
SORW �JUDSK��FVY� XVLQJ ��� �3ORW WKH GDWD

1RZ JQXSORW SURGXFHV WZR �OHVࢺ WKH JUDSK GUDZLQJ LQ JUDSK�HSV DQG WKH WH[W LQ
JUDSK�WH[ � 7KH VHFRQG LQFOXGHV WKH (36 LPDJH� VR WKDW ZH RQO\ QHHG WR LQFOXGH WKH

���



*UDSKLFV DQG *UDSK HGLWRUV

OHࢺ JUDSK�WH[ LQ RXU GRFXPHQW�

?LQSXW^JUDSK��WH[`

7KH DERYH VWHSV FDQ EH DXWRPDWHG E\ WKH SDFNDJH JQXSORWWH[� %\ SODFLQJ JQXSORW FRP�
PDQGV LQVLGH ?EHJLQ^JQXSORW`?HQG^JQXSORW`� DQG FRPSLOLQJ ZLWK ODWH[ �VKHOO�HVFDSH� WKH
JUDSKV DUH FUHDWHG DQG DGGHG LQWR \RXU GRFXPHQW�
)DLOXUH WR DFFHVV JQXSORW IURP ODWH[ IRU :LQGRZV FDQ EH VROYHG E\ PDNLQJ OHࢺ WLWOH RQO\
LQ RQH ZRUG� 'RQَW W\SH P\ UHSRUW�WH[ IRU \RXU WLWOH �OHࢺ EXW GR P\UHSRUW�WH[ �
:KHQ \RX DUH XVLQJ JQXSORWWH[ LW LV DOVR SRVVLEOH WR GLUHFWO\ SDVV WKH WHUPLQDO VHWWLQJV
DV DQ DUJXPHQW WR WKH HQYLURQPHQW

?EHJLQ^JQXSORW`>WHUPLQDO HSVODWH[� WHUPLQDORSWLRQV FRORU� VFDOH ����
OLQHZLGWK � @
���
?HQG^JQXSORW`

8VLQJ JQXSORWWH[ FDQ FDXVH IUDXGXOHQW WH[W�KLJKOLJKWLQJ LQ VRPH HGLWRUV ZKHQ XVLQJ
DOJHEUDLF IXQFWLRQV RQ LPSRUWHG GDWD� VXFK DV�

���������

6RPH HGLWRUV ZLOO WKLQN RI DOO IROORZLQJ WH[W DV SDUW RI D IRUPXOD DQG KLJKOLJKW LW DV VXFK
�EHFDXVH RI WKH َ�َ WKDW LV LQWHUSUHWHG DV SDUW RI WKH ODWH[ FRGH�� 7KLV FDQ EH DYRLGHG E\
HQGLQJ ZLWK�

��
?HQG^JQXSORW`

$V LW XQFRPPHQWV WKH GROODU VLJQ IRU WKH JQXSORW LQWHUSUHWHU� EXW LV QRW DࢹHFWLQJ WKH
LQWHUSUHWDWLRQ RI WKH �WH[ E\ WKH HGLWRU�
:KHQ XVLQJ SGI/D7H; LQVWHDG RI VLPSOH /D7H;� ZH PXVW FRQYHUW WKH (36 LPDJH WR 3')
DQG WR VXEVWLWXWH WKH QDPH LQ WKH JUDSK��WH[ �OHࢺ ,I ZH DUH ZRUNLQJ ZLWK D 8QL[�OLNH
VKHOO� LW LV VLPSO\ GRQH XVLQJ�

HSV�SGI JUDSK��HSV
VHG �L V���HSV����SGI��J JUDSK��WH[

:LWK WKH LQFOXGHG WH[ OHࢺ ZH FDQ ZRUN DV ZLWK DQ RUGLQDU\ LPDJH�
,QVWHDG RI FDOOLQJ HSV�SGI GLUHFWO\� ZH FDQ DOVR LQFOXGH WKH HSVWRSGI SDFNDJH WKDW
DXWRPDWHV WKH SURFHVV� ,I ZH LQFOXGH D JUDSKLFV QRZ DQG OHDYH RXW WKH OHࢺ H[WHQVLRQ�
HSVWRSGI ZLOO DXWRPDWLFDOO\ WUDQVIRUP WKH �HSVࢺ�OH WR 3') DQG LQVHUW LW LQ WKH WH[W�

?LQFOXGHJUDSKLFV^JUDSK�`

7KLV ZD\� LI ZH FKRRVH WR RXWSXW WR 36 RU '9,� WKH (36 YHUVLRQ LV XVHG DQG LI ZH RXWSXW
WR 3') GLUHFWO\� WKH FRQYHUWHG 3') JUDSKLFV LV XVHG� 3OHDVH QRWH WKDW XVDJH RI HSVWRSGI
UHTXLUHV FRPSLOLQJ ZLWK ODWH[ �VKHOO�HVFDSH�

���



7LSV DQG 7ULFNV

1RWH� (PDFV $XF7H[ XVHUV PLJKW ZDQW WR FKHFN RXW *QXSORW�PRGH���

������� *HQHUDWH SQJ VFUHHQVKRWV
6HH ([SRUW 7R 2WKHU )RUPDWV���

����� 6SHOO�FKHFNLQJ DQG :RUG &RXQWLQJ
,I \RX ZDQW WR VSHOO�FKHFN \RXU GRFXPHQW� \RX FDQ XVH WKH FRPPDQG�OLQH DVSHOO �
KXQVSHOO �SUHIHUDEO\�� RU LVSHOO SURJUDPV�

LVSHOO \RXUILOH�WH[
DVSHOO ��PRGH WH[ �F \RXUILOH�WH[
KXQVSHOO �O �W �L XWI�� \RXUILOH�WH[

$OO WKUHH XQGHUVWDQG /D7H; DQG ZLOO VNLS /D7H; FRPPDQGV� <RX FDQ DOVR XVH D /D7H;
HGLWRU ZLWK EXLOW�LQ VSHOO FKHFNLQJ� VXFK DV /\;��� .LOH��� RU (PDFV��� /DVW DQRWKHU RSWLRQ
LV WR FRQYHUW /D7H; VRXUFH WR SODLQ WH[W�� DQG RSHQ UHVXOWLQJ OHࢺ LQ D ZRUG SURFHVVRU OLNH
2SHQ2ࢼFH�RUJ RU �FHࢼ2.
,I \RX ZDQW WR FRXQW ZRUGV \RX FDQ� DJDLQ� XVH /\; RU FRQYHUW \RXU /D7H; VRXUFH WR
SODLQ WH[W DQG XVH� IRU H[DPSOH� 81,; ZF FRPPDQG�

GHWH[ \RXUILOH _ ZF

$Q DOWHUQDWLYH WR WKH GHWH[ FRPPDQG LV WKH SGIWRWH[W FRPPDQG ZKLFK H[WUDFWV DQ
$6&,, WH[W OHࢺ IURP 3')�

�� SGIODWH[ \RXUILOH�WH[
�� SGIWRWH[W \RXUILOH�SGI
�� ZF \RXUILOH�W[W

����� 1HZ HYHQ SDJH
,Q WKH WZRVLGH�PRGH \RX KDYH WKH DELOLW\ WR JHW D QHZ RGG�VLGH SDJH E\�
?FOHDUGRXEOHSDJH
+RZHYHU� /D7H; GRHVQَW JLYH \RX WKH DELOLW\ WR JHW D QHZ HYHQ�VLGH SDJH� 7KH IROORZLQJ
PHWKRG RSHQV XS WKLV�
7KH IROORZLQJ PXVW EH SXW LQ \RXU GRFXPHQW SUHDPEOH�
?XVHSDFNDJH^LIWKHQ`

?QHZFRPPDQG^?QHZHYHQVLGH`^

�� KWWS���FDUV��XFKLFDJR�HGX�aUDYHO�VRIWZDUH�JQXSORW�PRGH�KWPO
�� &KDSWHU �� RQ SDJH ���
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�/\;
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�.LOH
�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�(PDFV
�� &KDSWHU ���� RQ SDJH ���
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6LGHEDU ZLWK LQIRUPDWLRQ

?LIWKHQHOVH^?LVRGG^?WKHSDJH``^?QHZSDJH`^
?QHZSDJH
?SKDQWRP^SODFHKROGHU` � GRHVQ
W DSSHDU RQ SDJH
?WKLVSDJHVW\OH^HPSW\` � LI ZDQW QR KHDGHU�IRRWHU
?QHZSDJH
`

`
7R DFWLYH WKH QHZ HYHQ�VLGH SDJH� W\SH WKH IROORZLQJ ZKHUH \RX ZDQW WKH QHZ HYHQ�VLGH�
?QHZHYHQVLGH
,I WKH JLYHQ SDJH LV DQ RGG�VLGH SDJH� WKH QH[W QHZ SDJH LV VXEVHTXHQWO\ DQ HYHQ�VLGH
SDJH� DQG /D7H; ZLOO GR QRWKLQJ PRUH WKDQ D UHJXODU ?QHZSDJH� +RZHYHU� LI WKH JLYHQ
SDJH LV DQ HYHQ SDJH� /D7H; ZLOO PDNH D QHZ �RGG� SDJH� SXW LQ D SODFHKROGHU� DQG PDNH
DQRWKHU QHZ �HYHQ� SDJH� $ FUXGH EXW HࢹHFWLYH PHWKRG�

����� 6LGHEDU ZLWK LQIRUPDWLRQ
,I \RX ZDQW WR SXW D VLGHEDU ZLWK LQIRUPDWLRQ OLNH FRS\ULJKW DQG DXWKRU� \RX PLJKW ZDQW
WR XVH WKH HVR�SLF SDFNDJH� ([DPSOH�
?XVHSDFNDJH^HVR�SLF`
���
?$GG7R6KLSRXW3LFWXUH^�

?$W3DJH/RZHU/HIW^�
?URWDWHER[^��`^�

?EHJLQ^PLQLSDJH`^?SDSHUKHLJKW`
?FHQWHULQJ?WH[WFRS\ULJKWa?WRGD\^` +XPEOH PH

?HQG^PLQLSDJH` �
`

` �
`�
,I \RX ZDQW LW RQ RQH SDJH RQO\� XVH WKH VWDUUHG YHUVLRQ RI WKH $GG7R6KLSRXW3LFWXUH
FRPPDQG DW WKH SDJH \RX ZDQW LW� �?$GG7R6KLSRXW3LFWXUH^���` �

����� +LGH DX[LOLDU\ OHVࡃ
,I \RXَUH XVLQJ SGࢻDWH[ \RX FDQ FUHDWH D IROGHU LQ ZKLFK DOO WKH RXWSXW OHVࢺ ZLOO EH VWRUHG�
VR \RXU WRS GLUHFWRU\ ORRNV FOHDQHU�
SGIODWH[ �RXWSXW�GLUHFWRU\ WPS
3OHDVH QRWH WKDW WKH IROGHU WPS VKRXOG H[LVW� +RZHYHU LI \RXَUH XVLQJ D 8QL[�EDVHG V\VWHP
\RX FDQ GR VRPHWKLQJ OLNH WKLV�
DOLDV SGIODWH[ 
PNGLU �S WPS� SGIODWH[ �RXWSXW�GLUHFWRU\ WPS

2U IRU YLP PRGLI\ \RXU �YLPUF�
� XVH SGIODWH[
OHW J�7H[B'HIDXOW7DUJHW)RUPDW 
SGI

OHW J�7H[B0XOWLSOH&RPSLOH)RUPDWV 
SGI�GYL

OHW J�7H[B&RPSLOH5XOHBSGI  
PNGLU �S WPS� SGIODWH[ �RXWSXW�GLUHFWRU\ WPS
�LQWHUDFWLRQ QRQVWRSPRGH �� FS WPS��SGI �


���





3DUW ;,�

$SSHQGLFHV

���





��� $XWKRUV

����� ,QFOXGHG ERRNV
7KH IROORZLQJ ERRNV KDYH EHHQ LQFOXGHG LQ WKLV ZLNLERRN �RU ZH DUH ZRUNLQJ RQ LW��� ZLWK
SHUPLVVLRQ RI WKH DXWKRU�
ٗ $QG\ 5REHUWVَ *HWWLQJ WR JULSV ZLWK /DWH[��
ٗ 1RW 6R 6KRUW ,QWURGXFWLRQ WR /D7H[�H� E\ 7RELDV 2HWLNHU� +XEHUW 3DUWO DQG ,UHQH
+\QD� :H KDYH FRQWDFWHG WKH DXWKRUV E\ HPDLO DVNLQJ IRU SHUPLVVLRQ� WKH\ DOORZHG
XV WR XVH WKHLU PDWHULDO� EXW WKH\ QHYHU HGLWHG GLUHFWO\ WKLV ZLNLERRN� 7KDW ERRN LV
UHOHDVHG XQGHU WKH *3/� WKDW LV QRW FRPSDWLEOH ZLWK WKH *)'/ XVHG KHUH LQ :LNLERRNV�
$Q\ZD\� ZH KDYH WKH SHUPLVVLRQ RI WKH DXWKRUV WR XVH WKHLU ZRUN� <RX FDQ IUHHO\
FRS\ WH[W IURP WKDW JXLGH WR KHUH� ,I \RX QGࢺ WH[W RQ ERWK WKH RULJLQDO ERRN DQG
KHUH RQ :LNLERRNV� WKHQ WKDW WH[W LV GRXEOH OLFHQVHG XQGHU *3/ DQG *)'/� )RU
PRUH LQIRUPDWLRQ DERXW 7RELDV 2HWLNHU DQG +XEHUW 3DUWO� WKHLU ZHEVLWHV DUH KWWS�
��LW�RHWLNHU�FK� DQG KWWS���KRPHSDJH�ERNX�DF�DW�SDUWO� UHVSHFWLYHO\�

ٗ /D7H; 3ULPHU� IURP WKH ,QGLDQ 7H; 8VHUV *URXS� 7KHLU GRFXPHQW LV UHOHDVHG XQGHU
WKH *18 )UHH 'RFXPHQWDWLRQ /LFHQVH � WKH VDPH DV :LNLERRNV� VR ZH FDQ LQFOXGH SDUWV
RI WKHLU GRFXPHQW DV ZH ZLVK� ,Q DQ\ FDVH� ZH KDYH FRQWDFWHG ,QGLDQ 7H; 8VHUV *URXS
DQG WKH\ DOORZHG XV WR GR LW�

ٗ 'DYLG :LONLQVَ *HWWLQJ VWDUWHG ZLWK /D7H;�� 7KH ERRN LV QRW UHOHDVHG XQGHU DQ\ IUHH
OLFHQVH� EXW ZH KDYH FRQWDFWHG WKH DXWKRU DVNLQJ KLP IRU WKH SHUPLVVLRQ WR XVH SDUWV RI
KLV ERRN RQ :LNLERRNV� +H DJUHHG� KLV ZRUN LV VWLOO SURWHFWHG EXW \RX DUH DOORZHG WR
FRS\ WKH SDUWV \RX ZDQW RQ WKLV :LNLERRN� ,I \RX VHH WH[W RQ ERWK WKH RULJLQDO ZRUN
DQG KHUH� WKHQ WKDW SDUW �DQG RQO\ WKDW SDUW� LV UHOHDVHG XQGHU WKH WHUPV RI *)'/�
OLNH DQ\ RWKHU WH[W KHUH RQ :LNLERRNV�

,Q SURJUHVV
ٗ 3HWHU )O\QQَV )RUPDWWLQJ LQIRUPDWLRQ� D EHJLQQHUَV JXLGH WR W\SHVHWWLQJ ZLWK /D7H;��
:H KDYH FRQWDFWHG KLP E\ HPDLO DVNLQJ IRU SHUPLVVLRQ WR XVH KLV ZRUN� 7KH RULJLQDO
ERRN LV UHOHDVHG XQGHU WKH *18 )UHH 'RFXPHQWDWLRQ /LFHQVH � WKH VDPH DV :LNLERRNV�
)RU PRUH LQIRUPDWLRQ� KLV SHUVRQDO ZHEVLWH LV KWWS���VLOPDULO�LH�FJL�ELQ�EORJ�

����� :LNL XVHUV
0DMRU FRQWULEXWRUV WR WKH ERRN RQ :LNLERRNV DUH�
ٗ $OHVVLR 'DPDWR�

� KWWS���ZZZ�DQG\�UREHUWV�QHW�PLVF�ODWH[�LQGH[�KWPO
� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�LQIR�OVKRUW�HQJOLVK�OVKRUW�SGI
� KWWS���VDURYDU�RUJ�SURMHFWV�OW[SULPHU�
� KWWS���ZZZ�PDWKV�WFG�LH�aGZLONLQV�/D7H;3ULPHU�
� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�LQIR�EHJLQODWH[�EHJLQODWH[�����SGI
� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�8VHU��$$OHMR����
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http://en.wikibooks.org/wiki/User%3AAlejo2083


$XWKRUV

ٗ -WZGRJ�
ٗ 3LHUUH 1HLGKDUGW�

� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�8VHU��$-WZGRJ
� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�8VHU��$$PEUHYDU

���

http://en.wikibooks.org/wiki/User%3AJtwdog
http://en.wikibooks.org/wiki/User%3AAmbrevar


��� /LQNV
Z�7H;� Z�/D7H;�
+HUH DUH VRPH RWKHU RQOLQH UHVRXUFHV DYDLODEOH�

������� &RPPXQLW\
ٗ 7KH 7H; 8VHUV *URXS� ,QFOXGHV OLQNV WR IUHH YHUVLRQV RI �/D�7H; IRU PDQ\ NLQGV RI
FRPSXWHUV�

ٗ 8.�78*� 7KH 8. 7H; 8VHUVَ *URXS
ٗ 78*,QGLD� 7KH ,QGLDQ 7H; 8VHUV *URXS
ٗ >QHZV�FRPS�WH[W�WH[ FRPS�WH[W�WH[@ 1HZVJURXS IRU �/D�7H; UHODWHG TXHVWLRQV
ٗ &7$1� KXQGUHGV RI DGG�RQ SDFNDJHV DQG SURJUDPV

������� 7XWRULDOV�)$4V
ٗ 7RELDV 2HWLNHUَV 1RW 6R 6KRUW ,QWURGXFWLRQ WR /D7H[�H�
KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�LQIR�OVKRUW�HQJOLVK�OVKRUW�SGI DOVR DW
KWWS���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���SHRSOH�HH�HWK]�FK�
aRHWLNHU�OVKRUW�OVKRUW�SGI

ٗ 9HOَV LQWURGXFWLRQ WR /D7H;� :KDW LV LW� ZK\ VKRXOG \RX XVH LW� ZKR VKRXOG XVH LW DQG
KRZ WR JHW VWDUWHG�
KWWS���ZZZ�YHO�FR�Q]�YHO�FR�Q]�%ORJ�(QWULHV����������B/D7H;B'RFXPHQWB
3UHSDUDWLRQB6\VWHP�KWPO

ٗ 3HWHU )O\QQَV EHJLQQHUَV JXLGH �IRUPDWWLQJ��
KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�LQIR�EHJLQODWH[�EHJLQODWH[�����SGI

ٗ 7KH $06 6KRUW 0DWK *XLGH IRU /D7H;� D FRQFLVH VXPPDU\ RI PDWK IRUPXOD W\SHVHWWLQJ
IHDWXUHV
KWWS���ZZZ�DPV�RUJ�WH[�DPVODWH[�KWPO

ٗ DPVPDWK XVHUV JXLGH �3')� DQG UHODWHG �OHVࢺ
KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�UHTXLUHG�DPVODWH[�PDWK�

ٗ /D7H; 3ULPHU IURP WKH ,QGLDQ 7H; 8VHUV *URXS�
KWWS���VDURYDU�RUJ�SURMHFWV�OW[SULPHU�

ٗ /D7H; 3ULPHU
KWWS���ZZZ�PDWKV�WFG�LH�aGZLONLQV�/D7H;3ULPHU�

ٗ 367ULFNV��IDQF\ JUDSKLFV H[SORLWLQJ 3') FDSDELOLWLHV
KWWS���VDURYDU�RUJ�SURMHFWV�SVWULFNV�

� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�7H;
� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�/D7H;
� KWWS���ZZZ�WXJ�RUJ�
� KWWS���XN�WXJ�RUJ�
� KWWS���ZZZ�WXJ�RUJ�LQ�
� KWWS���ZZZ�FWDQ�RUJ�
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/LQNV

ٗ 3')6FUHHQ��FUHDWH /D7H; 3') OHVࢺ WKDW KDYH QDYLJDWLRQ EXWWRQV XVHG IRU
SUHVHQWDWLRQV�
KWWS���VDURYDU�RUJ�SURMHFWV�SGIVFUHHQ�

ٗ 'DYLG %DXVXPَV OLVW RI 7H; SULPLWLYHV �WKHVH DUH WKH IXQGDPHQWDO FRPPDQGV XVHG LQ
7H;��
KWWS���ZZZ�WXJ�RUJ�XWLOLWLHV�SODLQ�FVHT�KWPO

ٗ /HVOLH /DPSRUWَV PDQXDO IRU WKH FRPPDQGV WKDW DUH XQLTXH WR /D7H; �FRPPDQGV QRW
XVHG LQ SODLQ 7H;��
KWWS���ZZZ�WH[�XQL\DU�DF�UX�GRF�ODWH[�H�SGI

ٗ 7KH 8. 7H; )$4 /LVW RI TXHVWLRQV DQG DQVZHUV WKDW DUH IUHTXHQWO\ SRVWHG DW
FRPS�WH[W�WH[
KWWS���ZZZ�WH[�DF�XN�IDT

ٗ 7H; RQ 0DF 26 ;� *XLGH WR XVLQJ 7H; DQG /D7H; RQ D 0DF
KWWS���ZZZ�UQD�QO�WH[�KWPO

ٗ 7H[W 3URFHVVLQJ XVLQJ /D7H;
KWWS���ZZZ�K�HQJ�FDP�DF�XN�KHOS�WSO�WH[WSURFHVVLQJ�

ٗ 7KH �/D�7H; HQF\FORSDHGLD
KWWS���WH[�ORULD�IU�LQGH[�KWPO

ٗ +\SHUWH[W +HOS ZLWK /D7H;
KWWS���ZZZ�JLVV�QDVD�JRY�ODWH[�

ٗ (SV/DWH[� D YHU\ FRPSUHKHQVLYH JXLGH WR LPDJHV� JXUHVࢺ DQG JUDSKLFV
KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�LQIR�HSVODWH[�SGI

ٗ 7KH &RPSUHKHQVLYH /D7H; 6\PERO /LVW �LQ 3')�
KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�LQIR�V\PEROV�FRPSUHKHQVLYH�V\PEROV�D��
SGI

ٗ *HWWLQJ WR *ULSV ZLWK /D7H; �+70/� &ROOHFWLRQ RI /DWH[ WXWRULDOV WDNLQJ \RX IURP
WKH YHU\ EDVLFV WRZDUGV PRUH DGYDQFHG WRSLFV
KWWS���ZZZ�DQG\�UREHUWV�QHW�PLVF�ODWH[�LQGH[�KWPO

ٗ &KDSWHU � �DERXW W\SHVHWWLQJ PDWKHPDWLFV� RI WKH /D7H; FRPSDQLRQ
KWWS���ZZZ�PDFURWH[�QHW�WH[ERRNV�ODWH[FRPS�FK��SGI

������� 5HIHUHQFH
ٗ /D7H; 3URMHFW 6LWH�
ٗ 7KH &RPSUHKHQVLYH 7H; $UFKLYH 1HWZRUN� /DWHVW �/D�7H;�UHODWHG SDFNDJHV DQG VRIW�
ZDUH

ٗ 7H; 'LUHFWRU\ 6WUXFWXUH�� XVHG E\ PDQ\ �/D�7H; GLVWULEXWLRQV
ٗ 1DWXUDO 0DWK�� FRQYHUWV QDWXUDO ODQJXDJH PDWK IRUPXODV WR /D7H; UHSUHVHQWDWLRQ
ٗ 2EVROHWH SDFNDJHV DQG FRPPDQGV��
ٗ /DPSRUWَV ERRN /D7H;� $ 'RFXPHQW 3UHSDUDWLRQ 6\VWHP

� KWWS���ZZZ�ODWH[�SURMHFW�RUJ�
� KWWS���ZZZ�FWDQ�RUJ
� KWWS���ZZZ�WXJ�RUJ�WGV�
�� KWWS���ZZZ�PDWK�PLVVRXUL�HGX�aVWHSKHQ�QDWXUDOPDWK�
�� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�LQIR�O�WDEX�HQJOLVK�O�WDEXHQ�SGI
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������� 7HPSODWHV
ٗ $ UHVRXUFH IRU IUHH KLJK TXDOLW\ /D7H; WHPSODWHV IRU D YDULHW\ RI DSSOLFDWLRQV��
ٗ /D7H; WHPSODWH IRU ZULWLQJ 3K' WKHVLV��� ����
ٗ 8&/ FRPSXWHU GHSDUWPHQW WKHVLV WHPSODWH��
ٗ 87 WKHVLV WHPSODWH��� ����
ٗ $ WHPSODWH WKDW VXSSRUWV DQ HDV\ FRQYHUVLRQ WR �RGW ��GRF�� �SGI DQG �KWPO LQ RQH
UXQ��� ����

�� KWWS���ZZZ�/D7H;7HPSODWHV�FRP
�� KWWS���RSHQZHWZDUH�RUJ�ZLNL�/D7H;BWHPSODWHBIRUB3K'BWKHVLV
�� KWWS���ZZZ�FV�XFO�DF�XN�VWXGHQWV�PSKLOBSKG�UHVRXUFHVBIRUBUHVHDUFKBVWXGHQWV�ODWH[BIRUB

UHVHDUFKBWKHVLV
�� KWWS���ZZZ�FV�XWH[DV�HGX�XVHUV�MEHGQDU�ODWH[�
�� KWWS���FRGH�JRRJOH�FRP�S�ODWH[�WHPSODWH
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��� 3DFNDJH 5HIHUHQFH
7KLV LV DQ LQFRPSOHWH OLVW RI XVHIXO SDFNDJHV WKDW FDQ EH XVHG IRU D ZLGH UDQJH RI GLࢹHUHQW
NLQG RI GRFXPHQWV� (DFK SDFNDJH KDV D VKRUW GHVFULSWLRQ QH[W WR LW DQG� ZKHQ DYDLODEOH�
WKHUH LV D OLQN WR D VHFWLRQ GHVFULELQJ VXFK SDFNDJH LQ GHWDLO� $OO RI WKHP �XQOHVV VWDWHG�
VKRXOG EH LQFOXGHG LQ \RXU /D7H; GLVWULEXWLRQ DV SDFNDJHBQDPH�VW\ � )RU PRUH LQIRUPD�
WLRQ� UHIHU WR WKH GRFXPHQWDWLRQ RI WKH VLQJOH SDFNDJHV� DV GHVFULEHG LQ ,QVWDOOLQJ ([WUD
3DFNDJHV��
7KH OLVW LV LQ DOSKDEHWLFDO RUGHU�
DPVPDWK ,W FRQWDLQV WKH DGYDQFHG PDWK H[WHQVLRQV IRU /D7H;� 7KH FRPSOHWH GRFXPHQ�

WDWLRQ VKRXOG EH LQ \RXU /D7H; GLVWULEXWLRQ� WKH OHࢺ LV FDOOHG DPVGRF � DQG
FDQ EH GYL RU SGI � )RU PRUH LQIRUPDWLRQ� VHH WKH FKDSWHU DERXW 0DWKHPDW�
LFV��

DPVV\PE ,W DGGV QHZ V\PEROV LQ WR EH XVHG LQ PDWK PRGH�
DPVWKP ,W LQWURGXFHV WKH SURRI HQYLURQPHQW DQG WKH ?WKHRUHPVW\OH FRPPDQG� )RU

PRUH LQIRUPDWLRQ VHH WKH 7KHRUHPV� VHFWLRQ�
DUUD\ ,W H[WHQGV WKH SRVVLELOLW\ RI /D7H; WR KDQGOH WDEOHV� LQJ]ࢺ VRPH EXJV DQG

DGGLQJ QHZ IHDWXUHV� 8VLQJ LW� \RX FDQ FUHDWH YHU\ FRPSOLFDWHG DQG FXV�
WRPL]HG WDEOHV� )RU PRUH LQIRUPDWLRQ� VHH WKH 7DEOHV� VHFWLRQ�

EDEHO ,W SURYLGHV WKH LQWHUQDWLRQDOL]DWLRQ RI /D7H;� ,W KDV WR EH ORDGHG LQ DQ\ GRF�
XPHQW� DQG \RX KDYH WR JLYH DV DQ RSWLRQ WKH PDLQ ODQJXDJH \RX DUH JRLQJ
WR XVH LQ WKH GRFXPHQW� )RU PRUH LQIRUPDWLRQ VHH WKH ,QWHUQDWLRQDOL]DWLRQ�
VHFWLRQ�

EP $OORZV XVH RI EROG JUHHN OHWWHUV LQ PDWK PRGH XVLQJ WKH ?EP^���` FRPPDQG�
7KLV VXSHUVHGHV WKH DPVEV\ SDFNDJH�

ERRNWDEV SURYLGHV H[�WUD FRP�PDQGV DV ZHOO DV EH�KLQG�WKH�VFHQHV RS�WL�PL�VD�WLRQ IRU
SURGXFLQJ WDEOHV� *XLGH�OLQHV DUH JLYHQ DV WR ZKDW FRQ�VWL�WXWHV D JRRG WD�EOH LQ
WKH SDFNDJH GRFXPHQWDWLRQ�

ER[HGPLQLSDJH ,W LQWURGXFHV WKH ER[HGPLQLSDJH HQYLURQPHQW� WKDW ZRUNV H[DFWO\ OLNH
PLQLSDJH EXW DGGV D IUDPH DURXQG LW�

FDSWLRQ $OORZV FXVWRPL]DWLRQ RI DSSHDUDQFH DQG SODFHPHQW RI FDSWLRQV IRU �JXUHVࢺ
WDEOHV� HWF�

FDQFHO 3URYLGHV FRPPDQGV IRU VWULNLQJ RXW PDWKHPDWLFDO H[SUHVVLRQV� 7KH V\QWD[
LV?FDQFHO^[`RU?FDQFHOWR^�`^[`

FKDQJHSDJH 7R HDVLO\ FKDQJH WKH PDUJLQV RI SDJHV� 7KH V\QWD[ LV

?FKDQJHSDJH^WH[WKHLJKW`^WH[WZLGWK`�
^HYHQVLGHPDUJLQ`^RGGVLGHPDUJLQ`�
^FROXPQVHS`^WRSPDUJLQ`�
^KHDGKHLJKW`^KHDGVHS`�
^IRRWVNLS`

$OO WKH DUJXPHQWV FDQ EH ERWK SRVLWLYH DQG QHJDWLYH QXPEHUV� WKH\ ZLOO EH
DGGHG �NHHSLQJ WKH VLJQ� WR WKH UHODWLYH YDULDEOH�

FLWH 6XS�SRUWV FRP�SUHVVHG� VRUWHG OLVWV RI QX�PHU�L�FDO FL�WD�WLRQV� DQG DOVR GHDOV
ZLWK YDU�L�RXV SXQF�WX�D�WLRQ DQG RWKHU LV�VXHV RI UHS�UH�VHQ�WD�WLRQ� LQ�FOXG�LQJ
FRP�SUH�KHQ�VLYH PDQ�DJH�PHQW RI EUHDN SRLQWV�

FRORU ,W DGGV VXSSRUW IRU FRORUHG WH[W� )RU PRUH LQIRUPDWLRQ� VHH WKH UHOHYDQW
VHFWLRQ��

HDV\OLVW $GGV VXSSRUW IRU DUELWUDULO\�GHHS QHVWHG OLVWV �XVHIXO IRU RXWOLQHV�� 6HH /LVW
6WUXFWXUHV��

HVLQW $GGV DGGLWLRQDO LQWHJUDO V\PEROV� IRU LQWHJUDOV RYHU VTXDUHV� FORFNZLVH LQWH�
JUDOV RYHU VHWV� HWF�

HXFDO 2WKHU PDWKHPDWLFDO V\PEROV�

� &KDSWHU � RQ SDJH ��
� &KDSWHU �� RQ SDJH ���
� &KDSWHU �� RQ SDJH ���
� &KDSWHU �� RQ SDJH ���
� &KDSWHU �� RQ SDJH ���
� &KDSWHU � RQ SDJH ��
� &KDSWHU �� RQ SDJH ���
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3DFNDJH 5HIHUHQFH

IDQF\KGU 7R FKDQJH KHDGHU DQG IRRWHU RI DQ\ SDJH RI WKH GRFXPHQW� ,W LV GHVFULEHG LQ
WKH 3DJH /D\RXW� VHFWLRQ�

IRQWHQF 7R FKRRVH WKH IRQW HQFRGLQJ RI WKH RXWSXW WH[W� <RX PLJKW QHHG LW LI \RX DUH
ZULWLQJ GRFXPHQWV LQ D ODQJXDJH RWKHU WKDQ (QJOLVK� &KHFN LQ WKH )RQWV�
VHFWLRQ�

JHRPHWU\ )RU HDV\ PDQDJHPHQW RI GRFXPHQW PDUJLQV DQG WKH GRFXPHQW SDJH VL]H� 6HH
3DJH /D\RXW���

JORVVDULHV )RU FUHDWLRQ RI JORVVDULHV DQG OLVW RI DFURQ\PV� )RU PRUH LQIRUPDWLRQ� VHH WKH
UHOHYDQW FKDSWHU���

JUDSKLF[ DOORZV \RX WR LQVHUW JUDSKLF OHVࢺ ZLWKLQ D GRFXPHQW�
K\SHUUHI ,W JLYHV /D7H; WKH SRVVLELOLW\ WR PDQDJH OLQNV ZLWKLQ WKH GRFXPHQW RU WR

DQ\ 85/ ZKHQ \RX FRPSLOH LQ 3')� )RU PRUH LQIRUPDWLRQ� VHH WKH UHOHYDQW
VHFWLRQ���

LQGHQWࡃUVW 2QFH ORDGHG� WKH EHJLQQLQJ RI DQ\ FKDSWHU�VHFWLRQ LV LQGHQWHG E\ WKH XVXDO
SDUDJUDSK LQGHQWDWLRQ�

LQSXWHQF 7R FKRRVH WKH HQFRGLQJ RI WKH LQSXW WH[W� <RX PLJKW QHHG LW LI \RX DUH
ZULWLQJ GRFXPHQWV LQ D ODQJXDJH RWKHU WKDQ (QJOLVK� &KHFN LQ WKH 6SHFLDO
&KDUDFWHUV�� VHFWLRQ�

ODWH[V\P 2WKHU PDWKHPDWLFDO V\PEROV�
OLVWLQJV 7R LQVHUW SURJUDPPLQJ FRGH ZLWKLQ WKH GRFXPHQW� 0DQ\ ODQJXDJHV DUH

VXSSRUWHG DQG WKH RXWSXW FDQ EH FXVWRPL]HG� )RU PRUH LQIRUPDWLRQ� VHH WKH
6RXUFH &RGH /LVWLQJV���

PDWKSWP[ 6HWV WKH GHIDXOW IRQW RI WKH HQWLUH GRFXPHQW �LQFOXGLQJ PDWK IRUPXODH� WR
7LPHV 1HZ 5RPDQ� ZKLFK LV D PRUH IDPLOLDU IRQW� DQG XVHIXO LQ VDYLQJ VSDFH
ZKHQ JKWLQJࢺ DJDLQVW SDJH OLPLWV�

PDWKUVIV 2WKHU PDWKHPDWLFDO V\PEROV�
PKFKHP DOORZV \RX WR HDVLO\ W\SH FKHPLFDO VSHFLHV DQG HTXDWLRQV� ,W DXWRPDWLFDOO\

IRUPDWV FKHPLFDO VSHFLHV VR \RX GRQَW KDYH WR XVH VXEVFULSW FRPPDQGV� ,W
DOVR $OORZV \RX WR GUDZ FKHPLFDO IRUPXODV�

PLFURW\SH ,W SURYLGHV DQ LPSURYHPHQW WR /D7H;َV GHIDXOW W\�SR�JUDSKLF H[�WHQ�VLRQV�
LPSURYHPHQWV LQ VXFK DUHDV DV FKDU�DF�WHU SUR�WUX�VLRQ DQG IRQW H[�SDQ�VLRQ�
LQ�WHU�ZRUG VSDF�LQJ DQG DG�GL�WLRQDO NHUQ�LQJ� DQG K\�SKHQ�DW�DEOH OHWWHU�VSDFLQJ

PXOWLFRO SURYLGHV WKH PXO�WL�FROV HQYLURQPHQW ZKLFK W\SHVHWV WH[W LQWR PXOWLSOH FROXPQV�
QDWELE *LYHV DGGLWLRQDO FLWDWLRQ RSWLRQV DQG VW\OHV�
SDUDOLVW SURYLGHV FRPSDFWLWHP HQYLURQPHQW ZKLFK W\SHVHWV OLVW LWHPV PXFK PRUH

FORVHO\ WKDQ /D7H;َV GHIDXOW�
SGISDJHV 7KLV SDFNDJH VLPSOLࢺHV WKH LQVHUWLRQ RI H[WHUQDO PXOWL�SDJH 3') RU 36

GRFXPHQWV�
URWDWLQJ ,W OHWV \RX URWDWH DQ\ NLQG RI REMHFW� ,W LV SDUWLFXODUO\ XVHIXO IRU URWDWLQJ

WDEOHV� )RU PRUH LQIRUPDWLRQ� VHH WKH UHOHYDQW VHFWLRQ���
VHWVSDFH /HWV \RX FKDQJH OLQH VSDFLQJ� H�J� SURYLGHV WKH ?GRXEOHVSDFLQJ FRPPDQG

IRU PDNLQJ GRXEOH VSDFHG GRFXPHQWV� )RU PRUH LQIRUPDWLRQ� VHH WKH UHOHYDQW
VHFWLRQ���

VKRZNH\V $ XVHIXO SDFNDJH UHODWHG WR UHIHUHQFLQJ� ,I \RX ZLVK WR UHIHUHQFH DQ LPDJH
RU IRUPXOD� \RX KDYH WR JLYH LW D QDPH XVLQJ ?ODEHO^���` DQG WKHQ \RX
FDQ UHFDOO LW XVLQJ ?UHI^���`� :KHQ \RX FRPSLOH WKH GRFXPHQW WKHVH
ZLOO EH UHSODFHG RQO\ ZLWK QXPEHUV� DQG \RX FDQَW NQRZ ZKLFK ODEHO \RX
KDG XVHG XQOHVV \RX WDNH D ORRN DW WKH VRXUFH� ,I \RX KDYH ORDGHG WKH
VKRZNH\V SDFNDJH� \RX ZLOO VHH WKH ODEHO MXVW QH[W RU DERYH WKH UHOHYDQW
QXPEHU LQ WKH FRPSLOHG YHUVLRQ� $Q H[DPSOH RI D UHIHUHQFH WR D VHFWLRQ LV

)LJXUH ���

�

7KLV ZD\ \RX FDQ HDVLO\ NHHS WUDFN RI WKH ODEHOV \RX DGG RU XVH� VLPSO\
ORRNLQJ DW WKH SUHYLHZ �ERWK GYL RU SGI �� -XVW EHIRUH WKH QDOࢺ YHUVLRQ�
UHPRYH LW�

VKRZLG[ ,W SULQWV RXW DOO LQGH[ HQWULHV LQ WKH OHIW PDUJLQ RI WKH WH[W� 7KLV LV TXLWH
XVHIXO IRU SURRIUHDGLQJ D GRFXPHQW DQG YHULI\LQJ WKH LQGH[� )RU PRUH LQIRU�
PDWLRQ� VHH WKH ,QGH[LQJ�� VHFWLRQ�

VXEࡃOHV 7KH ْURRWْ DQG ْFKLOGْ GRFXPHQW FDQ EH FRPSLOHG DW WKH VDPH WLPH ZLWKRXW
PDNLQJ FKDQJHV WR WKH ْFKLOGْ GRFXPHQW� )RU PRUH LQIRUPDWLRQ� VHH WKH
0RGXODU 'RFXPHQWV�� VHFWLRQ�

VXEFDSWLRQ ,W DOORZV WR GHࢺQH PXOWLSOH RDWVࢻ �JXUHVࢺ� WDEOHV� ZLWKLQ RQH HQYLURQPHQW
JLYLQJ LQGLYLGXDO FDSWLRQV DQG ODEHOV LQ WKH IRUP �D� �E�
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V\QWRQO\ ,I \RX DGG WKH IROORZLQJ FRGH LQ \RXU SUHDPEOH�

?XVHSDFNDJH^V\QWRQO\`
?V\QWD[RQO\

/D7H; VNLPV WKURXJK \RXU GRFXPHQW RQO\ FKHFNLQJ IRU SURSHU V\QWD[ DQG
XVDJH RI WKH FRPPDQGV� EXW GRHVQَW SURGXFH DQ\ �'9, RU 3')� RXWSXW� $V
/D7H; UXQV IDVWHU LQ WKLV PRGH \RX PD\ VDYH \RXUVHOI YDOXDEOH WLPH� ,I \RX
ZDQW WR JHW WKH RXWSXW� \RX FDQ VLPSO\ FRPPHQW RXW WKH VHFRQG OLQH�

WH[WFRPS 3URYLGHV H[WUD V\PEROV� H�J� DUURZV OLNH ?WH[WULJKWDUURZ� YDULRXV FXUUHQFLHV
�?WH[WHXUR������ WKLQJV OLNH ?WH[WFHOVLXV DQG PDQ\ RWKHUV�

WKHRUHP <RX FDQ FKDQJH WKH VW\OH RI QHZO\ GHࢺQHG WKHRUHPV� )RU PRUH LQIRUPDWLRQ
VHH WKH 7KHRUHPV�� VHFWLRQ�

WRGRQRWHV /HWV \RX LQVHUW QRWHV RI VWXࢹ WR GR ZLWK WKH V\QWD[ ?WRGR^$GG GHWDLOV�`�
VLXQLW[ �� +HOSV \RX W\SHVHW RI 6,�XQLWV FRUUHFWO\� )RU H[DPSOH ?6,^��`^?PHJD?KHUW]`�

$XWRPDWLFDOO\ KDQGOHV WKH FRUUHFW VSDFLQJ EHWZHHQ WKH QXPEHU DQG WKH XQLW�
1RWH WKDW HYHQ QRQ�6,�XQLWV DUH VHW� OLNH G%� UDG� ���

XOHP ,W DOORZV WR XQGHUOLQH WH[W �HLWKHU ZLWK VWUDLJKW RU ZDY\ OLQH�� )HZ H[DPSOHV
RI XVDJH DUH DGGHG WR WKH )RQWV�� FKDSWHU�

XUO ,W GHࢺQHV WKH ?XUO^���` FRPPDQG� 85/V RIWHQ FRQWDLQ VSHFLDO FKDUDFWHU
VXFK DV َBَ DQG َ	َ� LQ RUGHU WR ZULWH WKHP \RX VKRXOG HVFDSH WKHP LQVHUWLQJ
D EDFNVODVK� EXW LI \RX ZULWH WKHP DV DQ DUJXPHQW RI ?XUO^���`� \RX GRQَW
QHHG WR HVFDSH DQ\ VSHFLDO FKDUDFWHU DQG LW ZLOO WDNH FDUH RI SURSHU IRUPDWWLQJ
IRU \RX� ,I \RX DUH XVLQJ K\SHUUHI� \RX GRQَW QHHG WR ORDG XUO EHFDXVH LW
DOUHDG\ SURYLGHV WKH ?XUO^���` FRPPDQG�

YHUEDWLP ,W LPSURYHV WKH YHUEDWLP HQYLURQPHQW� LQJ]ࢺ VRPH EXJV� 0RUHRYHU� LW
SURYLGHV WKH FRPPHQW HQYLURQPHQW� WKDW OHWV \RX DGG PXOWLSOH�OLQH FRPPHQWV
RU HDVLO\ FRPPHQW RXW ELJ SDUWV RI WKH FRGH�

ZUDSࡃJ 7R LQVHUW LPDJHV VXUURXQGHG E\ WH[W� ,W ZDV GLVFXVVHG LQ VHFWLRQ )ORDWV�
)LJXUHV DQG &DSWLRQV���

[\SLF ,W LV XVHG WR FUHDWH WUHHV� JUDSKV� �FRPPXWDWLYH� GLDJUDPV� DQG VLPLODU WKLQJV�
6HH ;\�SLF���
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��� 6DPSOH /D7H; GRFXPHQWV
7KH HDVLHVW ZD\ WR OHDUQ KRZ WR XVH ODWH[ LV WR ORRN DW KRZ RWKHU SHRSOH XVH LW� +HUH LV D
OLVW RI UHDO ZRUOG ODWH[ VRXUFHV WKDW DUH IUHHO\ DYDLODEOH RQ WKH LQWHUQHW� 7KH LQIRUPDWLRQ
KHUH LV VRUWHG E\ DSSOLFDWLRQ DUHD� VR WKDW LW LV JURXSHG E\ WKH VFLHQWLࢺF FRPPXQLWLHV WKDW
XVH VLPLODU QRWDWLRQ DQG /D7H; FRQVWUXFWV�

����� *HQHUDO H[DPSOHV
7XWRULDO H[DPSOHV� ERRNV� DQG UHDO ZRUOG XVHV RI /D7H;�
ٗ FDSWLRQ�WH[�� VLPSOH�WH[�� ZUDSSHG�WH[�
ٗ >IWS���WXJ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�EDVH�VPDOO�H�WH[ VPDOO�H�WH[@ DQG
>IWS���WXJ�FWDQ�RUJ�WH[�DUFKLYH�PDFURV�ODWH[�EDVH�VDPSOH�H�WH[ VDPSOH�H�WH[@� 7KH
ْRࢼFLDOْ VDPSOH GRFXPHQWV���

ٗ $ VKRUW H[DPSOH RI KRZ WR XVH /D7H; IRU VFLHQWLࢺF UHSRUWV� E\ 6WHSKHQ -� (JOHQ�
ٗ 7KH QRW VR 6KRUW ,QWURGXFWLRQ WR /D7H;� E\ 7RELDV 2HWLNHU LV GLVWULEXWHG ZLWK IXOO
ODWH[ VRXUFHV�

����� 6HPDQWLFV RI 3URJUDPPLQJ /DQJXDJHV
$UWLFOHV RQ SURJUDPPLQJ ODQJXDJH UHVHDUFK� IURP V\QWD[ WR VHPDQWLFV� LQFOXGLQJ VRXUFH
FRGH OLVWLQJV� W\SH UXOHV� SURRI WUHHV� DQG HYHQ VRPH FDWHJRU\ WKHRU\� $ JRRG SODFH WR
VWDUW LV 0LWFKHOO :DQGَV /DWH[ 5HVRXUFHV�� LQFOXGLQJ D VDPSOH OHࢺ WKDW DOVR GHPRQVWUDWHV
'LGLHU 5HP\َV PDWKSDUWLU� SDFNDJH� 7KH IROORZLQJ DUH ODWH[ VRXUFHV RI VRPH DUWLFOHV�
ERRNV� RU SUHVHQWDWLRQV IURP WKLV �HOGࢺ
ٗ 3XJV� %RRWVWUDSSLQJ 3HUO � ZLWK +DVNHOO�� 7KLV SDSHU E\ $XGUH\ 7DQJ FRQWDLQV QLFH
H[DPSOHV RQ FRQࢺJXULQJ WKH OLVWLQJV SDFNDJH� WR IRUPDW VRXUFH FRGH�

� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�/D7H;��)FDSWLRQ�WH[
� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�/D7H;��)VLPSOH�WH[
� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�/D7H;��)ZUDSSHG�WH[
� KWWS���ZZZ�WXJ�RUJ�SUDFMRXUQ��������HJOHQ�
� KWWS���ZZZ�FWDQ�RUJ�WH[�DUFKLYH�LQIR�OVKRUW�HQJOLVK�
� KWWS���ZZZ�FFV�QHX�HGX�FRXUVH�FVJ����ODWH[�
� KWWS���FULVWDO�LQULD�IU�aUHP\�ODWH[�
� KWWS���VYQ�RSHQIRXQGU\�RUJ�SXJV�GRFV�WDONV�KZ�����WH[
� KWWS���HQ�ZLNLERRNV�RUJ�ZLNL�/D7H;��)3DFNDJHV��)/LVWLQJV

���
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��� ,QGH[
7KLV LV DQ DOSKDEHWLFDO LQGH[ RI WKH ERRN�

����� $
ٗ $EVROXWH %HJLQQHUV�
ٗ $EVWUDFW�
ٗ $FFHQWV�
ٗ $OJRULWKPV�
ٗ $UUD\V�
ٗ $XWKRUV�

����� %
ٗ EDEHO �

ٗ %DVLFV�
ٗ EHDPHU SDFNDJH�
ٗ %LEOLRJUDSK\ 0DQDJHPHQW��
ٗ %LE7H;��
ٗ %ROG��
ٗ %XOOHWV��
ٗ %XOOHW SRLQWV��

����� &
ٗ &DSWLRQV��
ٗ &ROODERUDWLYH :ULWLQJ RI /D7H; 'RFXPHQWV��

� &KDSWHU � RQ SDJH ��
� &KDSWHU ����� RQ SDJH ��
� &KDSWHU ����� RQ SDJH ��
� &KDSWHU �� RQ SDJH ���
� &KDSWHU ����� RQ SDJH ���
� &KDSWHU �� RQ SDJH ���
� &KDSWHU �� RQ SDJH ���
� &KDSWHU � RQ SDJH ��
� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU ����� RQ SDJH ��
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���

���



,QGH[

ٗ &RORU��
ٗ FRORU SDFNDJH��
ٗ &ROXPQV� VHH 0XOWL�FROXPQ 3DJHV��
ٗ &URVV�UHIHUHQFLQJ��
ٗ &XVWRPL]LQJ /D7H;��

����� '
ٗ 'DVKHV��
ٗ GHVFULSWLRQ HQYLURQPHQW��
ٗ 'LDFWULFDO PDUNV��
ٗ 'RFXPHQW &ODVVHV��
ٗ 'RFXPHQW 6WUXFWXUH��
ٗ 'UDZLQJV��

����� (
ٗ H�J� �H[HPSOL JUDWLD���
ٗ (OOLSVLV��
ٗ HP�GDVK��
ٗ HQ�GDVK��
ٗ HQXPHUDWH��
ٗ (UURUV DQG :DUQLQJV��
ٗ (XUR FXUUHQF\ V\PERO��
ٗ ([SRUW 7R 2WKHU )RUPDWV��

����� )
ٗ )LJXUHV��

�� &KDSWHU � RQ SDJH ��
�� &KDSWHU � RQ SDJH ��
�� &KDSWHU ���� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU ����� RQ SDJH ��
�� &KDSWHU ����� RQ SDJH ��
�� &KDSWHU ����� RQ SDJH ��
�� &KDSWHU ����� RQ SDJH ��
�� &KDSWHU � RQ SDJH ��
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU ���� RQ SDJH ���
�� &KDSWHU ����� RQ SDJH ��
�� &KDSWHU ����� RQ SDJH ��
�� &KDSWHU ����� RQ SDJH ��
�� &KDSWHU ����� RQ SDJH ��
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU ����� RQ SDJH ��
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���

���



*

ٗ )ORDWV��
ٗ )RQWV��
ٗ )RRWHU� 3DJH��
ٗ )RRWQRWHV��
ٗ )RUPDWWLQJ��

����� *
ٗ *HQHUDO *XLGHOLQHV��
ٗ *UDSKLFV
ٗ &UHDWLQJ��
ٗ (PEHGGLQJ��
ٗ ,PSRUWLQJ��

ٗ JUDSKLF[ SDFNDJH��

����� +
ٗ +HDGHU� 3DJH��
ٗ +70/ RXWSXW��
ٗ +\SHUOLQNV��
ٗ K\SHUUHI SDFNDJH��
ٗ K\SKHQ��
ٗ +\SKHQDWLRQ��

����� ,
ٗ L�H� �LG HVW���
ٗ ,PDJHV��
ٗ ,PSRUWLQJ *UDSKLFV��

�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU � RQ SDJH ��
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU ����� RQ SDJH ��
�� &KDSWHU � RQ SDJH ��
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU ���� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU ����� RQ SDJH ��
�� &KDSWHU ����� RQ SDJH ��
�� &KDSWHU ���� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���

���



,QGH[

ٗ ,QGH[LQJ��
ٗ ,QWHUQDWLRQDOL]DWLRQ��
ٗ ,QWURGXFWLRQ��
ٗ ,WDOLFV��
ٗ LWHPL]H��

������ /
ٗ /DEHOV��
ٗ /HWWHUV��
ٗ /LQNV��
ٗ /LVWV��

������ 0
ٗ PDNHLG[ SDFNDJH��
ٗ ?PDNHWLWOH ��

ٗ 0DUJLQ 1RWHV��
ٗ &UHDWLQJ *UDSKLFV��
ٗ 0DWKHPDWLFV��
ٗ 0DWULFHV��
ٗ 0LQLSDJH HQYLURQPHQW H[DPSOH��
ٗ 0XOWL�FROXPQ 3DJHV��

������ 3
ٗ 3DFNDJHV��
ٗ &UHDWLQJ ���

ٗ 3DJH /D\RXW��

�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU � RQ SDJH �
�� &KDSWHU ����� RQ SDJH ��
�� &KDSWHU ����� RQ SDJH ��
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU ����� RQ SDJH ��
�� &KDSWHU ����� RQ SDJH ��
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU ����� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU ���� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���

���



4

ٗ 3') RXWSXW��
ٗ SLFWXUH ��

ٗ 3LFWXUHV��
ٗ 31* RXWSXW��
ٗ 3UHVHQWDWLRQV��
ٗ 3VHXGRFRGH��

������ 4
ٗ /D7H;�3DUDJUDSK )RUPDWWLQJ�4XRWLQJBWH[W��

������ 5
ٗ 5HIHUHQFHV��
ٗ 57) RXWSXW��

������ 6
ٗ 6HQWHQFHV��
ٗ 6PDOO &DSLWDOV��
ٗ 6RXUFH &RGH /LVWLQJV��
ٗ 6SDFH %HWZHHQ :RUGV��
ٗ 6SHOO�FKHFNLQJ��
ٗ 6XSHUVFULSW DQG VXEVFULSW� SRZHUV DQG LQGLFHV��
ٗ 6XSHUVFULSW DQG VXEVFULSW� WH[W PRGH��
ٗ 69* RXWSXW��

������ 7
ٗ 7DEOH RI FRQWHQWV��

�� &KDSWHU ������ RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU ������ RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU ����� RQ SDJH ��
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU ������ RQ SDJH ���
�� &KDSWHU ����� RQ SDJH ��
�� &KDSWHU ����� RQ SDJH ��
�� &KDSWHU ����� RQ SDJH ��
�� &KDSWHU ����� RQ SDJH ��
�� &KDSWHU ���� RQ SDJH ���
�� &KDSWHU ���� RQ SDJH ���
�� &KDSWHU ���� RQ SDJH ��
�� &KDSWHU ������ RQ SDJH ���
�� &KDSWHU ����� RQ SDJH ��

���



,QGH[

ٗ 7DEOHV��
ٗ 7HOHW\SH WH[W��
ٗ 7H[W 6L]H��
ٗ 7KHRUHPV��
ٗ 7LSV DQG 7ULFNV��
ٗ 7LWOH &UHDWLRQ��

������ 8
ٗ 85/V���

������ 9
ٗ 9HUEDWLP 7H[W���

������ :
ٗ :RUG &RXQWLQJ���

������ ;
ٗ ;H7H;���
ٗ ;<�SLF SDFNDJH���
ٗ [\ SDFNDJH���

�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU ����� RQ SDJH ��
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
��� &KDSWHU ����� RQ SDJH ��
��� &KDSWHU ����� RQ SDJH ��
��� &KDSWHU ���� RQ SDJH ���
��� &KDSWHU ���� RQ SDJH ���
��� &KDSWHU �� RQ SDJH ���
��� &KDSWHU �� RQ SDJH ���

���



��� &RPPDQG *ORVVDU\
7KLV LV D JORVVDU\ RI /D7H; FRPPDQGVًDQ DOSKDEHWLFDO OLVWLQJ RI /D7H; FRPPDQGV ZLWK
WKH VXPPDULHV RI WKHLU HࢹHFWV� �%UDFNHWV ْ>@ْ DUH RSWLRQDO DUJXPHQWV DQG EUDFHV ْ^`ْ DUH
UHTXLUHG DUJXPHQWV��

����� �
�
VHH VODVK PDUNV�
?#
IROORZLQJ SHULRG HQGV VHQWHQFH
??>@>H[WUD�VSDFH@
QHZ OLQH
?�
WKLQ VSDFH� PDWK DQG WH[W PRGH
?�
WKLFN VSDFH� PDWK PRGH
?�
PHGLXP VSDFH� PDWK PRGH
?�
QHJDWLYH WKLQ VSDFH� PDWK PRGH
?�
K\SKHQDWLRQ� WDEELQJ
? 
VHW WDE� VHH WDEELQJ
?!
WDE� VHH WDEELQJ
?�
EDFN WDE� VHH WDEELQJ
?�
VHH WDEELQJ
ח?
DFFHQW RU WDEELQJ
ז?
DFFHQW RU WDEELQJ
?_
GRXEOH YHUWLFDO OLQHV� PDWK PRGH
?�
VWDUW PDWK HQYLURQPHQW�

� &KDSWHU ����� RQ SDJH ��
� &KDSWHU �� RQ SDJH ���

���



&RPPDQG *ORVVDU\

?�
HQG PDWK HQYLURQPHQW
?>
EHJLQ GLVSOD\PDWK HQYLURQPHQW
?@
HQG GLVSOD\PDWK HQYLURQPHQW

����� $
?DGGFRQWHQWVOLQH^ࡃOH`^VHFBXQLW`^HQWU\`
DGGV DQ HQWU\ WR WKH VSHFLࢺHG OLVW RU WDEOH
?DGGWRFRQWHQWV^ࡃOH`^WH[W`
DGGV WH[W �RU IRUPDWWLQJ FRPPDQGV� GLUHFWO\ WR WKH OHࢺ WKDW JHQHUDWHV WKH VSHFLࢺHG OLVW
RU WDEOH
?DGGWRFRXQWHU^FRXQWHU`^YDOXH`
LQFUHPHQWV WKH FRXQWHU
?DGGUHVV^5HWXUQ DGGUHVV`
?DGGWROHQJWK^OHQ�FPG`^OHQ`
LQFUHPHQWV D OHQJWK FRPPDQG� VHH /HQJWK�
?DGGYVSDFH
DGGV D YHUWLFDO VSDFH RI D VSHFLࢺHG KHLJKW
?DOSK
FDXVHV WKH FXUUHQW YDOXH RI D VSHFLࢺHG FRXQWHU WR EH SULQWHG LQ DOSKDEHWLF FKDUDFWHUV
?DSSHQGL[
FKDQJHV WKH ZD\ VHFWLRQDO XQLWV DUH QXPEHUHG VR WKDW LQIRUPDWLRQ DIWHU WKH FRPPDQG LV
FRQVLGHUHG SDUW RI WKH DSSHQGL[
?DUDELF
FDXVHV WKH FXUUHQW YDOXH RI D VSHFLࢺHG FRXQWHU WR EH SULQWHG LQ $UDELF QXPEHUV
?DXWKRU
GHFODUHV WKH DXWKRU�V�� 6HH 'RFXPHQW 6WUXFWXUH�

����� %
?EDFNVODVK
SULQWV D EDFNVODVK
?EDVHOLQHVNLS
D OHQJWK FRPPDQG �VHH /HQJWKV��� ZKLFK VSHFLࢺHV WKH PLQLPXP VSDFH EHWZHHQ WKH ERW�
WRP RI WZR VXFFHVVLYH OLQHV LQ D SDUDJUDSK
?EDVHOLQHVWUHWFK
VFDOHV WKH YDOXH RI ?EDVHOLQHVNLS
?EI
%ROGIDFH W\SHIDFH
?ELELWHP

� &KDSWHU �� RQ SDJH ���
� &KDSWHU ����� RQ SDJH ��
� &KDSWHU �� RQ SDJH ���

���



&

JHQHUDWHV D ODEHOHG HQWU\ IRU WKH ELEOLRJUDSK\�
?ELJVNLSDPRXQW
?ELJVNLS
HTXLYDOHQW WR ?YVSDFH^?ELJVNLSDPRXQW`
?EROGPDWK
EROG IRQW LQ PDWK PRGH
?EROGV\PERO
EROG IRQW IRU V\PEROV

����� &
?FDO
&DOOLJUDSKLF VW\OH LQ PDWK PRGH
?FDSWLRQ
JHQHUDWH FDSWLRQ IRU JXUHVࢺ DQG WDEOHV
?FGRWV
&HQWHUHG GRWV
?FHQWHULQJ
8VHG WR FHQWHU DOLJQ /D7H; HQYLURQPHQWV
?FKDSWHU
6WDUWV D QHZ FKDSWHU� 6HH 'RFXPHQW 6WUXFWXUH��
?FLUFOH
?FLWH
8VHG WR PDNH FLWDWLRQV� IURP WKH SURYLGHG ELEOLRJUDSK\
?FOHDUGRXEOHSDJH
?FOHDUSDJH
(QGV WKH FXUUHQW SDJH DQG FDXVHV DQ\ RDWVࢻ WR EH SULQWHG� 6HH 3DJH /D\RXW��
?FOLQH
$GGV KRUL]RQWDO OLQH LQ D WDEOH WKDW VSDQV RQO\ WR D UDQJH RI FHOOV� 6HH ?KOLQH�� DQG
���7DEOHV��� FKDSWHU�
?FORVLQJ
,QVHUWV D FORVLQJ SKUDVH �H�J� ?FORVLQJ^\RXUV VLQFHUHO\`�� OHDYHV VSDFH IRU D KDQGZULWWHQ
VLJQDWXUH DQG LQVHUWV D VLJQDWXUH VSHFLࢺHG E\ ?VLJQDWXUH^`� 8VHG LQ WKH /HWWHU FODVV�
?FRORU
6SHFLࢺHV FRORU RI WKH WH[W� ���&RORUV��
?FRS\ULJKW
PDNHV k VLJQ� 6HH )RUPDWWLQJ���

� &KDSWHU ����� RQ SDJH ��
� &KDSWHU ����� RQ SDJH ��
� &KDSWHU ���� RQ SDJH ���
� &KDSWHU ����� RQ SDJH ���
�� &KDSWHU ���� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU � RQ SDJH ��
�� &KDSWHU ����� RQ SDJH ��

���



&RPPDQG *ORVVDU\

����� '
?GDVKER[
?GDWH
?GGRWV
,QVHUWV D GLDJRQDO HOOLSVLV �� GLDJRQDO GRWV� LQ PDWK PRGH
?GRFXPHQWFODVV>RSWLRQV@^VW\OH`
8VHG WR EHJLQ D ODWH[ GRFXPHQW
?GRWࡃOO

����� (
?HP
7RJJOHV LWDOLFV RQ�Rࢹ IRU WKH WH[W LQVLGH FXUO\ EUDFHV ZLWK WKH FRPPDQG� 6XFK DV ^?HP
7KLV LV LQ LWDOLFV ?HP EXW WKLV LVQَW ?HP DQG WKLV LV DJDLQ`� 7KLV FRPPDQG DOORZV QHVWLQJ�
?HPSK
7RJJOHV LWDOLFV RQ�Rࢹ IRU WKH WH[W LQ FXUO\ EUDFHV IROORZLQJ WKH FRPPDQG H�J� ?HPSK^7KLV
LV LQ LWDOLFV ?HPSK^EXW WKLV LVQَW` DQG WKLV LV DJDLQ`�
?HQVXUHPDWK �/D7H;�H�
7UHDWV HYHU\WKLQJ LQVLGH WKH FXUO\ EUDFHV DV LI LW ZHUH LQ D PDWK HQYLURQPHQW� 8VHIXO ZKHQ
FUHDWLQJ FRPPDQGV LQ WKH SUHDPEOH DV WKH\ ZLOO ZRUN LQVLGH RU RXW RI PDWK HQYLURQPHQWV�
?HSLJUDSK
$GGV DQ HSLJUDSK� 5HTXLUHV HSLJUDSK SDFNDJH�
?HXUR
3ULQWV HXUR ! V\PERO� 5HTXLUHV HXURV\P SDFNDJH�

����� )
?IER[
XVKERWWRPࡄ?
?IQV\PERO
?IRRWQRWH
&UHDWHV D IRRWQRWH���
?IRRWQRWHPDUN
?IRRWQRWHVL]H
6HWV IRQW VL]H� 6HH 7H[W )RUPDWWLQJ���
?IRRWQRWHWH[W
?IUDF
LQVHUWV D IUDFWLRQ LQ PDWKHPDWLFV PRGH� 7KH XVDJH LV ?IUDF^QXPHUDWRU`^GHQRPLQDWRU`�
?IUDPH
?IUDPHER[
/LNH ?PDNHER[ EXW FUHDWHV D IUDPH DURXQG WKH ER[� 6HH %R[HV���
?IUHQFKVSDFLQJ

�� &KDSWHU ���� RQ SDJH ���
�� &KDSWHU ���� RQ SDJH ��
�� &KDSWHU �� RQ SDJH ���

���



*

,QVWUXFWV /D7H[ WR DEVWDLQ IURP LQVHUWLQJ PRUH VSDFH DIWHU D SHULRG �v�v� WKDQ LV WKH FDVH
IRU DQ RUGLQDU\ FKDUDFWHU� ,Q RUGHU WR XQWRJJOH WKLV IXQFWLRQDOLW\ UHVRUW WR WKH FRPPDQG
?QRQIUHQFKVSDFLQJ���

����� *

����� +
?KࡃOO
$EEUHYLDWLRQ IRU ?KVSDFH^?ࢺOO`�
?KOLQH
DGGV D KRUL]RQWDO OLQH LQ D WDEXODU HQYLURQPHQW� 6HH DOVR ?FOLQH��� 7DEOHV�� FKDSWHU�
?KUHI
$GG D OLQN� RU DQ DQFKRU� 6HH +\SHUOLQNV��
?KUXOHࡃOO
?KVSDFH
3URGXFHV KRUL]RQWDO VSDFH�
?KXJH
6HWV IRQW VL]H� 6HH 7H[W )RUPDWWLQJ���
?+XJH
6HWV IRQW VL]H� 6HH 7H[W )RUPDWWLQJ���
?K\SKHQDWLRQ^ZRUG OLVW`
2YHUULGHV GHIDXOW K\SKHQDWLRQ DOJRULWKP IRU VSHFLࢺHG ZRUGV� 6HH +\SKHQDWLRQ��

������ ,
?LQFOXGH
7KLV FRPPDQG LV GLࢹHUHQW IURP ?LQSXW LQ WKDW LWَV WKH RXWSXW WKDW LV DGGHG LQVWHDG RI
WKH FRPPDQGV IURP WKH RWKHU �OHVࢺ )RU PRUH VHH /D7H[�%DVLFV��
?LQFOXGHJUDSKLFV
,QVHUWV DQ LPDJH��� 5HTXLUHV JUDSKLF[ SDFNDJH�
?LQFOXGHRQO\
?LQGHQW
?LQSXW
8VHG WR UHDG LQ /D7H[ �OHVࢺ )RU PRUH VHH /D7H[�%DVLFV���
?LW

�� &KDSWHU ����� RQ SDJH ���
�� &KDSWHU ���� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU �� RQ SDJH ���
�� &KDSWHU ���� RQ SDJH ��
�� &KDSWHU ���� RQ SDJH ��
�� &KDSWHU ��� RQ SDJH ��
�� &KDSWHU ����� RQ SDJH ��
�� &KDSWHU ������� RQ SDJH ���
�� &KDSWHU ����� RQ SDJH ��

���



&RPPDQG *ORVVDU\

,WDOLFL]HV WKH WH[W ZKLFK LV LQVLGH FXUO\ EUDFHV ZLWK WKH FRPPDQG� 6XFK DV ^?LW 7KLV LV
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��� /LFHQVHV

����� *18 *(1(5$/ 38%/,& /,&(16(
9HUVLRQ �� �� -XQH ����

&RS\ULJKW k ���� )UHH 6RIWZDUH )RXQGDWLRQ� ,QF� �KWWS���IVI�RUJ�!

(YHU\RQH LV SHUPLWWHG WR FRS\ DQG GLVWULEXWH YHUEDWLP FRSLHV RI WKLV
OLFHQVH GRFXPHQW� EXW FKDQJLQJ LW LV QRW DOORZHG� 3UHDPEOH

7KH *18 *HQHUDO 3XEOLF /LFHQVH LV D IUHH� FRS\OHIW OLFHQVH IRU VRIWZDUH
DQG RWKHU NLQGV RI ZRUNV�

7KH OLFHQVHV IRU PRVW VRIWZDUH DQG RWKHU SUDFWLFDO ZRUNV DUH GHVLJQHG
WR WDNH DZD\ \RXU IUHHGRP WR VKDUH DQG FKDQJH WKH ZRUNV� %\ FRQ�
WUDVW� WKH *18 *HQHUDO 3XEOLF /LFHQVH LV LQWHQGHG WR JXDUDQWHH \RXU
IUHHGRP WR VKDUH DQG FKDQJH DOO YHUVLRQV RI D SURJUDPيWR PDNH VXUH
LW UHPDLQV IUHH VRIWZDUH IRU DOO LWV XVHUV� :H� WKH )UHH 6RIWZDUH )RXQ�
GDWLRQ� XVH WKH *18 *HQHUDO 3XEOLF /LFHQVH IRU PRVW RI RXU VRIWZDUH�
LW DSSOLHV DOVR WR DQ\ RWKHU ZRUN UHOHDVHG WKLV ZD\ E\ LWV DXWKRUV� <RX
FDQ DSSO\ LW WR \RXU SURJUDPV� WRR�

:KHQ ZH VSHDN RI IUHH VRIWZDUH� ZH DUH UHIHUULQJ WR IUHHGRP� QRW SULFH�
2XU *HQHUDO 3XEOLF /LFHQVHV DUH GHVLJQHG WR PDNH VXUH WKDW \RX KDYH
WKH IUHHGRP WR GLVWULEXWH FRSLHV RI IUHH VRIWZDUH �DQG FKDUJH IRU WKHP
LI \RX ZLVK�� WKDW \RX UHFHLYH VRXUFH FRGH RU FDQ JHW LW LI \RX ZDQW
LW� WKDW \RX FDQ FKDQJH WKH VRIWZDUH RU XVH SLHFHV RI LW LQ QHZ IUHH
SURJUDPV� DQG WKDW \RX NQRZ \RX FDQ GR WKHVH WKLQJV�

7R SURWHFW \RXU ULJKWV� ZH QHHG WR SUHYHQW RWKHUV IURP GHQ\LQJ \RX
WKHVH ULJKWV RU DVNLQJ \RX WR VXUUHQGHU WKH ULJKWV� 7KHUHIRUH� \RX KDYH
FHUWDLQ UHVSRQVLELOLWLHV LI \RX GLVWULEXWH FRSLHV RI WKH VRIWZDUH� RU LI \RX
PRGLI\ LW� UHVSRQVLELOLWLHV WR UHVSHFW WKH IUHHGRP RI RWKHUV�

)RU H[DPSOH� LI \RX GLVWULEXWH FRSLHV RI VXFK D SURJUDP� ZKHWKHU JUDWLV
RU IRU D IHH� \RX PXVW SDVV RQ WR WKH UHFLSLHQWV WKH VDPH IUHHGRPV WKDW
\RX UHFHLYHG� <RX PXVW PDNH VXUH WKDW WKH\� WRR� UHFHLYH RU FDQ JHW
WKH VRXUFH FRGH� $QG \RX PXVW VKRZ WKHP WKHVH WHUPV VR WKH\ NQRZ
WKHLU ULJKWV�

'HYHORSHUV WKDW XVH WKH *18 *3/ SURWHFW \RXU ULJKWV ZLWK WZR VWHSV�
��� DVVHUW FRS\ULJKW RQ WKH VRIWZDUH� DQG ��� RࢹHU \RX WKLV /LFHQVH
JLYLQJ \RX OHJDO SHUPLVVLRQ WR FRS\� GLVWULEXWH DQG�RU PRGLI\ LW�

)RU WKH GHYHORSHUVَ DQG DXWKRUVَ SURWHFWLRQ� WKH *3/ FOHDUO\ H[SODLQV
WKDW WKHUH LV QR ZDUUDQW\ IRU WKLV IUHH VRIWZDUH� )RU ERWK XVHUVَ DQG
DXWKRUVَ VDNH� WKH *3/ UHTXLUHV WKDW PRGLࢺHG YHUVLRQV EH PDUNHG DV
FKDQJHG� VR WKDW WKHLU SUREOHPV ZLOO QRW EH DWWULEXWHG HUURQHRXVO\ WR
DXWKRUV RI SUHYLRXV YHUVLRQV�

6RPH GHYLFHV DUH GHVLJQHG WR GHQ\ XVHUV DFFHVV WR LQVWDOO RU UXQ PRG�
LࢺHG YHUVLRQV RI WKH VRIWZDUH LQVLGH WKHP� DOWKRXJK WKH PDQXIDFWXUHU
FDQ GR VR� 7KLV LV IXQGDPHQWDOO\ LQFRPSDWLEOH ZLWK WKH DLP RI SURWHFW�
LQJ XVHUVَ IUHHGRP WR FKDQJH WKH VRIWZDUH� 7KH V\VWHPDWLF SDWWHUQ RI
VXFK DEXVH RFFXUV LQ WKH DUHD RI SURGXFWV IRU LQGLYLGXDOV WR XVH� ZKLFK
LV SUHFLVHO\ ZKHUH LW LV PRVW XQDFFHSWDEOH� 7KHUHIRUH� ZH KDYH GHVLJQHG
WKLV YHUVLRQ RI WKH *3/ WR SURKLELW WKH SUDFWLFH IRU WKRVH SURGXFWV� ,I
VXFK SUREOHPV DULVH VXEVWDQWLDOO\ LQ RWKHU GRPDLQV� ZH VWDQG UHDG\ WR
H[WHQG WKLV SURYLVLRQ WR WKRVH GRPDLQV LQ IXWXUH YHUVLRQV RI WKH *3/�
DV QHHGHG WR SURWHFW WKH IUHHGRP RI XVHUV�

)LQDOO\� HYHU\ SURJUDP LV WKUHDWHQHG FRQVWDQWO\ E\ VRIWZDUH SDWHQWV�
6WDWHV VKRXOG QRW DOORZ SDWHQWV WR UHVWULFW GHYHORSPHQW DQG XVH RI VRIW�
ZDUH RQ JHQHUDO�SXUSRVH FRPSXWHUV� EXW LQ WKRVH WKDW GR� ZH ZLVK WR
DYRLG WKH VSHFLDO GDQJHU WKDW SDWHQWV DSSOLHG WR D IUHH SURJUDP FRXOG
PDNH LW HࢹHFWLYHO\ SURSULHWDU\� 7R SUHYHQW WKLV� WKH *3/ DVVXUHV WKDW
SDWHQWV FDQQRW EH XVHG WR UHQGHU WKH SURJUDP QRQ�IUHH�

7KH SUHFLVH WHUPV DQG FRQGLWLRQV IRU FRS\LQJ� GLVWULEXWLRQ DQG PRGL�
FDWLRQࢺ IROORZ� 7(506 $1' &21',7,216 �� 'HࢺQLWLRQV�

ّ7KLV /LFHQVHْ UHIHUV WR YHUVLRQ � RI WKH *18 *HQHUDO 3XEOLF /LFHQVH�

ّ&RS\ULJKWْ DOVR PHDQV FRS\ULJKW�OLNH ODZV WKDW DSSO\ WR RWKHU NLQGV
RI ZRUNV� VXFK DV VHPLFRQGXFWRU PDVNV�

ّ7KH 3URJUDPْ UHIHUV WR DQ\ FRS\ULJKWDEOH ZRUN OLFHQVHG XQGHU WKLV /L�
FHQVH� (DFK OLFHQVHH LV DGGUHVVHG DV ّ\RXْ� ّ/LFHQVHHVْ DQG ّUHFLSLHQWVْ
PD\ EH LQGLYLGXDOV RU RUJDQL]DWLRQV�

7R ّPRGLI\ْ D ZRUN PHDQV WR FRS\ IURP RU DGDSW DOO RU SDUW RI WKH ZRUN
LQ D IDVKLRQ UHTXLULQJ FRS\ULJKW SHUPLVVLRQ� RWKHU WKDQ WKH PDNLQJ RI
DQ H[DFW FRS\� 7KH UHVXOWLQJ ZRUN LV FDOOHG D ّPRGLࢺHG YHUVLRQْ RI WKH
HDUOLHU ZRUN RU D ZRUN ّEDVHG RQْ WKH HDUOLHU ZRUN�

$ ّFRYHUHG ZRUNْ PHDQV HLWKHU WKH XQPRGLࢺHG 3URJUDP RU D ZRUN
EDVHG RQ WKH 3URJUDP�

7R ّSURSDJDWHْ D ZRUN PHDQV WR GR DQ\WKLQJ ZLWK LW WKDW� ZLWKRXW SHU�
PLVVLRQ� ZRXOG PDNH \RX GLUHFWO\ RU VHFRQGDULO\ OLDEOH IRU LQIULQJHPHQW
XQGHU DSSOLFDEOH FRS\ULJKW ODZ� H[FHSW H[HFXWLQJ LW RQ D FRPSXWHU RU
PRGLI\LQJ D SULYDWH FRS\� 3URSDJDWLRQ LQFOXGHV FRS\LQJ� GLVWULEXWLRQ
�ZLWK RU ZLWKRXW PRGLࢺFDWLRQ�� PDNLQJ DYDLODEOH WR WKH SXEOLF� DQG LQ
VRPH FRXQWULHV RWKHU DFWLYLWLHV DV ZHOO�

7R ّFRQYH\ْ D ZRUN PHDQV DQ\ NLQG RI SURSDJDWLRQ WKDW HQDEOHV RWKHU
SDUWLHV WR PDNH RU UHFHLYH FRSLHV� 0HUH LQWHUDFWLRQ ZLWK D XVHU WKURXJK
D FRPSXWHU QHWZRUN� ZLWK QR WUDQVIHU RI D FRS\� LV QRW FRQYH\LQJ�

$Q LQWHUDFWLYH XVHU LQWHUIDFH GLVSOD\V ّ$SSURSULDWH /HJDO 1RWLFHVْ WR
WKH H[WHQW WKDW LW LQFOXGHV D FRQYHQLHQW DQG SURPLQHQWO\ YLVLEOH IHD�
WXUH WKDW ��� GLVSOD\V DQ DSSURSULDWH FRS\ULJKW QRWLFH� DQG ��� WHOOV WKH
XVHU WKDW WKHUH LV QR ZDUUDQW\ IRU WKH ZRUN �H[FHSW WR WKH H[WHQW WKDW
ZDUUDQWLHV DUH SURYLGHG�� WKDW OLFHQVHHV PD\ FRQYH\ WKH ZRUN XQGHU
WKLV /LFHQVH� DQG KRZ WR YLHZ D FRS\ RI WKLV /LFHQVH� ,I WKH LQWHU�
IDFH SUHVHQWV D OLVW RI XVHU FRPPDQGV RU RSWLRQV� VXFK DV D PHQX� D
SURPLQHQW LWHP LQ WKH OLVW PHHWV WKLV FULWHULRQ� �� 6RXUFH &RGH�

7KH ّVRXUFH FRGHْ IRU D ZRUN PHDQV WKH SUHIHUUHG IRUP RI WKH ZRUN IRU
PDNLQJ PRGLࢺFDWLRQV WR LW� ّ2EMHFW FRGHْ PHDQV DQ\ QRQ�VRXUFH IRUP
RI D ZRUN�

$ ّ6WDQGDUG ,QWHUIDFHْ PHDQV DQ LQWHUIDFH WKDW HLWKHU LV DQ RࢼFLDO
VWDQGDUG GHࢺQHG E\ D UHFRJQL]HG VWDQGDUGV ERG\� RU� LQ WKH FDVH RI
LQWHUIDFHV VSHFLࢺHG IRU D SDUWLFXODU SURJUDPPLQJ ODQJXDJH� RQH WKDW LV
ZLGHO\ XVHG DPRQJ GHYHORSHUV ZRUNLQJ LQ WKDW ODQJXDJH�

7KH ّ6\VWHP /LEUDULHVْ RI DQ H[HFXWDEOH ZRUN LQFOXGH DQ\WKLQJ� RWKHU
WKDQ WKH ZRUN DV D ZKROH� WKDW �D� LV LQFOXGHG LQ WKH QRUPDO IRUP RI
SDFNDJLQJ D 0DMRU &RPSRQHQW� EXW ZKLFK LV QRW SDUW RI WKDW 0DMRU
&RPSRQHQW� DQG �E� VHUYHV RQO\ WR HQDEOH XVH RI WKH ZRUN ZLWK WKDW
0DMRU &RPSRQHQW� RU WR LPSOHPHQW D 6WDQGDUG ,QWHUIDFH IRU ZKLFK DQ
LPSOHPHQWDWLRQ LV DYDLODEOH WR WKH SXEOLF LQ VRXUFH FRGH IRUP� $ ّ0D�
MRU &RPSRQHQWْ� LQ WKLV FRQWH[W� PHDQV D PDMRU HVVHQWLDO FRPSRQHQW
�NHUQHO� ZLQGRZ V\VWHP� DQG VR RQ� RI WKH VSHFLࢺF RSHUDWLQJ V\VWHP �LI
DQ\� RQ ZKLFK WKH H[HFXWDEOH ZRUN UXQV� RU D FRPSLOHU XVHG WR SURGXFH
WKH ZRUN� RU DQ REMHFW FRGH LQWHUSUHWHU XVHG WR UXQ LW�

7KH ّ&RUUHVSRQGLQJ 6RXUFHْ IRU D ZRUN LQ REMHFW FRGH IRUP PHDQV DOO
WKH VRXUFH FRGH QHHGHG WR JHQHUDWH� LQVWDOO� DQG �IRU DQ H[HFXWDEOH
ZRUN� UXQ WKH REMHFW FRGH DQG WR PRGLI\ WKH ZRUN� LQFOXGLQJ VFULSWV
WR FRQWURO WKRVH DFWLYLWLHV� +RZHYHU� LW GRHV QRW LQFOXGH WKH ZRUNَV
6\VWHP /LEUDULHV� RU JHQHUDO�SXUSRVH WRROV RU JHQHUDOO\ DYDLODEOH IUHH
SURJUDPV ZKLFK DUH XVHG XQPRGLࢺHG LQ SHUIRUPLQJ WKRVH DFWLYLWLHV EXW
ZKLFK DUH QRW SDUW RI WKH ZRUN� )RU H[DPSOH� &RUUHVSRQGLQJ 6RXUFH
LQFOXGHV LQWHUIDFH GHࢺQLWLRQ OHVࢺ DVVRFLDWHG ZLWK VRXUFH OHVࢺ IRU WKH
ZRUN� DQG WKH VRXUFH FRGH IRU VKDUHG OLEUDULHV DQG G\QDPLFDOO\ OLQNHG
VXESURJUDPV WKDW WKH ZRUN LV VSHFLࢺFDOO\ GHVLJQHG WR UHTXLUH� VXFK DV
E\ LQWLPDWH GDWD FRPPXQLFDWLRQ RU FRQWURO RZࢻ EHWZHHQ WKRVH VXE�
SURJUDPV DQG RWKHU SDUWV RI WKH ZRUN�

7KH &RUUHVSRQGLQJ 6RXUFH QHHG QRW LQFOXGH DQ\WKLQJ WKDW XVHUV FDQ UH�
JHQHUDWH DXWRPDWLFDOO\ IURP RWKHU SDUWV RI WKH &RUUHVSRQGLQJ 6RXUFH�

7KH &RUUHVSRQGLQJ 6RXUFH IRU D ZRUN LQ VRXUFH FRGH IRUP LV WKDW VDPH
ZRUN� �� %DVLF 3HUPLVVLRQV�

$OO ULJKWV JUDQWHG XQGHU WKLV /LFHQVH DUH JUDQWHG IRU WKH WHUP RI FRS\�
ULJKW RQ WKH 3URJUDP� DQG DUH LUUHYRFDEOH SURYLGHG WKH VWDWHG FRQ�
GLWLRQV DUH PHW� 7KLV /LFHQVH H[SOLFLWO\ DࢼUPV \RXU XQOLPLWHG SHU�
PLVVLRQ WR UXQ WKH XQPRGLࢺHG 3URJUDP� 7KH RXWSXW IURP UXQQLQJ D
FRYHUHG ZRUN LV FRYHUHG E\ WKLV /LFHQVH RQO\ LI WKH RXWSXW� JLYHQ LWV
FRQWHQW� FRQVWLWXWHV D FRYHUHG ZRUN� 7KLV /LFHQVH DFNQRZOHGJHV \RXU
ULJKWV RI IDLU XVH RU RWKHU HTXLYDOHQW� DV SURYLGHG E\ FRS\ULJKW ODZ�

<RX PD\ PDNH� UXQ DQG SURSDJDWH FRYHUHG ZRUNV WKDW \RX GR QRW FRQ�
YH\� ZLWKRXW FRQGLWLRQV VR ORQJ DV \RXU OLFHQVH RWKHUZLVH UHPDLQV LQ
IRUFH� <RX PD\ FRQYH\ FRYHUHG ZRUNV WR RWKHUV IRU WKH VROH SXUSRVH
RI KDYLQJ WKHP PDNH PRGLࢺFDWLRQV H[FOXVLYHO\ IRU \RX� RU SURYLGH \RX
ZLWK IDFLOLWLHV IRU UXQQLQJ WKRVH ZRUNV� SURYLGHG WKDW \RX FRPSO\ ZLWK
WKH WHUPV RI WKLV /LFHQVH LQ FRQYH\LQJ DOO PDWHULDO IRU ZKLFK \RX GR QRW
FRQWURO FRS\ULJKW� 7KRVH WKXV PDNLQJ RU UXQQLQJ WKH FRYHUHG ZRUNV
IRU \RX PXVW GR VR H[FOXVLYHO\ RQ \RXU EHKDOI� XQGHU \RXU GLUHFWLRQ
DQG FRQWURO� RQ WHUPV WKDW SURKLELW WKHP IURP PDNLQJ DQ\ FRSLHV RI
\RXU FRS\ULJKWHG PDWHULDO RXWVLGH WKHLU UHODWLRQVKLS ZLWK \RX�

&RQYH\LQJ XQGHU DQ\ RWKHU FLUFXPVWDQFHV LV SHUPLWWHG VROHO\ XQGHU
WKH FRQGLWLRQV VWDWHG EHORZ� 6XEOLFHQVLQJ LV QRW DOORZHG� VHFWLRQ ��
PDNHV LW XQQHFHVVDU\� �� 3URWHFWLQJ 8VHUVَ /HJDO 5LJKWV )URP $QWL�
&LUFXPYHQWLRQ /DZ�

1R FRYHUHG ZRUN VKDOO EH GHHPHG SDUW RI DQ HࢹHFWLYH WHFKQRORJLFDO
PHDVXUH XQGHU DQ\ DSSOLFDEOH ODZ IXOࢺOOLQJ REOLJDWLRQV XQGHU DUWLFOH
�� RI WKH :,32 FRS\ULJKW WUHDW\ DGRSWHG RQ �� 'HFHPEHU ����� RU
VLPLODU ODZV SURKLELWLQJ RU UHVWULFWLQJ FLUFXPYHQWLRQ RI VXFK PHDVXUHV�

:KHQ \RX FRQYH\ D FRYHUHG ZRUN� \RX ZDLYH DQ\ OHJDO SRZHU WR IRUELG
FLUFXPYHQWLRQ RI WHFKQRORJLFDO PHDVXUHV WR WKH H[WHQW VXFK FLUFXP�
YHQWLRQ LV HࢹHFWHG E\ H[HUFLVLQJ ULJKWV XQGHU WKLV /LFHQVH ZLWK UHVSHFW
WR WKH FRYHUHG ZRUN� DQG \RX GLVFODLP DQ\ LQWHQWLRQ WR OLPLW RSHUD�
WLRQ RU PRGLࢺFDWLRQ RI WKH ZRUN DV D PHDQV RI HQIRUFLQJ� DJDLQVW WKH
ZRUNَV XVHUV� \RXU RU WKLUG SDUWLHVَ OHJDO ULJKWV WR IRUELG FLUFXPYHQWLRQ
RI WHFKQRORJLFDO PHDVXUHV� �� &RQYH\LQJ 9HUEDWLP &RSLHV�

<RX PD\ FRQYH\ YHUEDWLP FRSLHV RI WKH 3URJUDPَV VRXUFH FRGH DV \RX
UHFHLYH LW� LQ DQ\ PHGLXP� SURYLGHG WKDW \RX FRQVSLFXRXVO\ DQG DSSUR�
SULDWHO\ SXEOLVK RQ HDFK FRS\ DQ DSSURSULDWH FRS\ULJKW QRWLFH� NHHS LQ�
WDFW DOO QRWLFHV VWDWLQJ WKDW WKLV /LFHQVH DQG DQ\ QRQ�SHUPLVVLYH WHUPV
DGGHG LQ DFFRUG ZLWK VHFWLRQ � DSSO\ WR WKH FRGH� NHHS LQWDFW DOO QR�
WLFHV RI WKH DEVHQFH RI DQ\ ZDUUDQW\� DQG JLYH DOO UHFLSLHQWV D FRS\ RI
WKLV /LFHQVH DORQJ ZLWK WKH 3URJUDP�

<RX PD\ FKDUJH DQ\ SULFH RU QR SULFH IRU HDFK FRS\ WKDW \RX FRQ�
YH\� DQG \RX PD\ RࢹHU VXSSRUW RU ZDUUDQW\ SURWHFWLRQ IRU D IHH� ��
&RQYH\LQJ 0RGLࢺHG 6RXUFH 9HUVLRQV�

<RX PD\ FRQYH\ D ZRUN EDVHG RQ WKH 3URJUDP� RU WKH PRGLࢺFDWLRQV
WR SURGXFH LW IURP WKH 3URJUDP� LQ WKH IRUP RI VRXUFH FRGH XQGHU WKH
WHUPV RI VHFWLRQ �� SURYLGHG WKDW \RX DOVR PHHW DOO RI WKHVH FRQGLWLRQV�

 D� 7KH ZRUN PXVW FDUU\ SURPLQHQW QRWLFHV VWDWLQJ WKDW \RX PRGLࢺHG
LW� DQG JLYLQJ D UHOHYDQW GDWH�  E� 7KH ZRUN PXVW FDUU\ SURPLQHQW
QRWLFHV VWDWLQJ WKDW LW LV UHOHDVHG XQGHU WKLV /LFHQVH DQG DQ\ FRQGLWLRQV
DGGHG XQGHU VHFWLRQ �� 7KLV UHTXLUHPHQW PRGLࢺHV WKH UHTXLUHPHQW LQ
VHFWLRQ � WR ّNHHS LQWDFW DOO QRWLFHVْ�  F� <RX PXVW OLFHQVH WKH HQWLUH
ZRUN� DV D ZKROH� XQGHU WKLV /LFHQVH WR DQ\RQH ZKR FRPHV LQWR SRV�
VHVVLRQ RI D FRS\� 7KLV /LFHQVH ZLOO WKHUHIRUH DSSO\� DORQJ ZLWK DQ\
DSSOLFDEOH VHFWLRQ � DGGLWLRQDO WHUPV� WR WKH ZKROH RI WKH ZRUN� DQG
DOO LWV SDUWV� UHJDUGOHVV RI KRZ WKH\ DUH SDFNDJHG� 7KLV /LFHQVH JLYHV
QR SHUPLVVLRQ WR OLFHQVH WKH ZRUN LQ DQ\ RWKHU ZD\� EXW LW GRHV QRW
LQYDOLGDWH VXFK SHUPLVVLRQ LI \RX KDYH VHSDUDWHO\ UHFHLYHG LW�  G� ,I
WKH ZRUN KDV LQWHUDFWLYH XVHU LQWHUIDFHV� HDFK PXVW GLVSOD\ $SSURSULDWH
/HJDO 1RWLFHV� KRZHYHU� LI WKH 3URJUDP KDV LQWHUDFWLYH LQWHUIDFHV WKDW
GR QRW GLVSOD\ $SSURSULDWH /HJDO 1RWLFHV� \RXU ZRUN QHHG QRW PDNH
WKHP GR VR�

$ FRPSLODWLRQ RI D FRYHUHG ZRUN ZLWK RWKHU VHSDUDWH DQG LQGHSHQGHQW
ZRUNV� ZKLFK DUH QRW E\ WKHLU QDWXUH H[WHQVLRQV RI WKH FRYHUHG ZRUN�
DQG ZKLFK DUH QRW FRPELQHG ZLWK LW VXFK DV WR IRUP D ODUJHU SURJUDP�
LQ RU RQ D YROXPH RI D VWRUDJH RU GLVWULEXWLRQ PHGLXP� LV FDOOHG DQ
ّDJJUHJDWHْ LI WKH FRPSLODWLRQ DQG LWV UHVXOWLQJ FRS\ULJKW DUH QRW XVHG
WR OLPLW WKH DFFHVV RU OHJDO ULJKWV RI WKH FRPSLODWLRQَV XVHUV EH\RQG
ZKDW WKH LQGLYLGXDO ZRUNV SHUPLW� ,QFOXVLRQ RI D FRYHUHG ZRUN LQ DQ
DJJUHJDWH GRHV QRW FDXVH WKLV /LFHQVH WR DSSO\ WR WKH RWKHU SDUWV RI
WKH DJJUHJDWH� �� &RQYH\LQJ 1RQ�6RXUFH )RUPV�

<RX PD\ FRQYH\ D FRYHUHG ZRUN LQ REMHFW FRGH IRUP XQGHU WKH WHUPV RI
VHFWLRQV � DQG �� SURYLGHG WKDW \RX DOVR FRQYH\ WKH PDFKLQH�UHDGDEOH
&RUUHVSRQGLQJ 6RXUFH XQGHU WKH WHUPV RI WKLV /LFHQVH� LQ RQH RI WKHVH
ZD\V�

 D� &RQYH\ WKH REMHFW FRGH LQ� RU HPERGLHG LQ� D SK\VLFDO SURGXFW �LQ�
FOXGLQJ D SK\VLFDO GLVWULEXWLRQ PHGLXP�� DFFRPSDQLHG E\ WKH &RUUH�
VSRQGLQJ 6RXUFH HG]ࢺ RQ D GXUDEOH SK\VLFDO PHGLXP FXVWRPDULO\ XVHG
IRU VRIWZDUH LQWHUFKDQJH�  E� &RQYH\ WKH REMHFW FRGH LQ� RU HPERGLHG
LQ� D SK\VLFDO SURGXFW �LQFOXGLQJ D SK\VLFDO GLVWULEXWLRQ PHGLXP�� DF�
FRPSDQLHG E\ D ZULWWHQ RࢹHU� YDOLG IRU DW OHDVW WKUHH \HDUV DQG YDOLG
IRU DV ORQJ DV \RX RࢹHU VSDUH SDUWV RU FXVWRPHU VXSSRUW IRU WKDW SURG�
XFW PRGHO� WR JLYH DQ\RQH ZKR SRVVHVVHV WKH REMHFW FRGH HLWKHU ��� D
FRS\ RI WKH &RUUHVSRQGLQJ 6RXUFH IRU DOO WKH VRIWZDUH LQ WKH SURGXFW
WKDW LV FRYHUHG E\ WKLV /LFHQVH� RQ D GXUDEOH SK\VLFDO PHGLXP FXV�
WRPDULO\ XVHG IRU VRIWZDUH LQWHUFKDQJH� IRU D SULFH QR PRUH WKDQ \RXU
UHDVRQDEOH FRVW RI SK\VLFDOO\ SHUIRUPLQJ WKLV FRQYH\LQJ RI VRXUFH� RU
��� DFFHVV WR FRS\ WKH &RUUHVSRQGLQJ 6RXUFH IURP D QHWZRUN VHUYHU DW
QR FKDUJH�  F� &RQYH\ LQGLYLGXDO FRSLHV RI WKH REMHFW FRGH ZLWK D
FRS\ RI WKH ZULWWHQ RࢹHU WR SURYLGH WKH &RUUHVSRQGLQJ 6RXUFH� 7KLV
DOWHUQDWLYH LV DOORZHG RQO\ RFFDVLRQDOO\ DQG QRQFRPPHUFLDOO\� DQG RQO\
LI \RX UHFHLYHG WKH REMHFW FRGH ZLWK VXFK DQ RࢹHU� LQ DFFRUG ZLWK VXE�
VHFWLRQ �E�  G� &RQYH\ WKH REMHFW FRGH E\ RࢹHULQJ DFFHVV IURP D
GHVLJQDWHG SODFH �JUDWLV RU IRU D FKDUJH�� DQG RࢹHU HTXLYDOHQW DFFHVV WR
WKH &RUUHVSRQGLQJ 6RXUFH LQ WKH VDPH ZD\ WKURXJK WKH VDPH SODFH DW
QR IXUWKHU FKDUJH� <RX QHHG QRW UHTXLUH UHFLSLHQWV WR FRS\ WKH &RUUH�
VSRQGLQJ 6RXUFH DORQJ ZLWK WKH REMHFW FRGH� ,I WKH SODFH WR FRS\ WKH
REMHFW FRGH LV D QHWZRUN VHUYHU� WKH &RUUHVSRQGLQJ 6RXUFH PD\ EH RQ D

GLࢹHUHQW VHUYHU �RSHUDWHG E\ \RX RU D WKLUG SDUW\� WKDW VXSSRUWV HTXLY�
DOHQW FRS\LQJ IDFLOLWLHV� SURYLGHG \RX PDLQWDLQ FOHDU GLUHFWLRQV QH[W WR
WKH REMHFW FRGH VD\LQJ ZKHUH WR QGࢺ WKH &RUUHVSRQGLQJ 6RXUFH� 5H�
JDUGOHVV RI ZKDW VHUYHU KRVWV WKH &RUUHVSRQGLQJ 6RXUFH� \RX UHPDLQ
REOLJDWHG WR HQVXUH WKDW LW LV DYDLODEOH IRU DV ORQJ DV QHHGHG WR VDWLVI\
WKHVH UHTXLUHPHQWV�  H� &RQYH\ WKH REMHFW FRGH XVLQJ SHHU�WR�SHHU
WUDQVPLVVLRQ� SURYLGHG \RX LQIRUP RWKHU SHHUV ZKHUH WKH REMHFW FRGH
DQG &RUUHVSRQGLQJ 6RXUFH RI WKH ZRUN DUH EHLQJ RࢹHUHG WR WKH JHQHUDO
SXEOLF DW QR FKDUJH XQGHU VXEVHFWLRQ �G�

$ VHSDUDEOH SRUWLRQ RI WKH REMHFW FRGH� ZKRVH VRXUFH FRGH LV H[FOXGHG
IURP WKH &RUUHVSRQGLQJ 6RXUFH DV D 6\VWHP /LEUDU\� QHHG QRW EH LQ�
FOXGHG LQ FRQYH\LQJ WKH REMHFW FRGH ZRUN�

$ ّ8VHU 3URGXFWْ LV HLWKHU ��� D ّFRQVXPHU SURGXFWْ� ZKLFK PHDQV DQ\
WDQJLEOH SHUVRQDO SURSHUW\ ZKLFK LV QRUPDOO\ XVHG IRU SHUVRQDO� IDPLO\�
RU KRXVHKROG SXUSRVHV� RU ��� DQ\WKLQJ GHVLJQHG RU VROG IRU LQFRUSRUD�
WLRQ LQWR D GZHOOLQJ� ,Q GHWHUPLQLQJ ZKHWKHU D SURGXFW LV D FRQVXPHU
SURGXFW� GRXEWIXO FDVHV VKDOO EH UHVROYHG LQ IDYRU RI FRYHUDJH� )RU D
SDUWLFXODU SURGXFW UHFHLYHG E\ D SDUWLFXODU XVHU� ّQRUPDOO\ XVHGْ UHIHUV
WR D W\SLFDO RU FRPPRQ XVH RI WKDW FODVV RI SURGXFW� UHJDUGOHVV RI WKH
VWDWXV RI WKH SDUWLFXODU XVHU RU RI WKH ZD\ LQ ZKLFK WKH SDUWLFXODU
XVHU DFWXDOO\ XVHV� RU H[SHFWV RU LV H[SHFWHG WR XVH� WKH SURGXFW� $
SURGXFW LV D FRQVXPHU SURGXFW UHJDUGOHVV RI ZKHWKHU WKH SURGXFW KDV
VXEVWDQWLDO FRPPHUFLDO� LQGXVWULDO RU QRQ�FRQVXPHU XVHV� XQOHVV VXFK
XVHV UHSUHVHQW WKH RQO\ VLJQLࢺFDQW PRGH RI XVH RI WKH SURGXFW�

ّ,QVWDOODWLRQ ,QIRUPDWLRQْ IRU D 8VHU 3URGXFW PHDQV DQ\ PHWKRGV� SUR�
FHGXUHV� DXWKRUL]DWLRQ NH\V� RU RWKHU LQIRUPDWLRQ UHTXLUHG WR LQVWDOO
DQG H[HFXWH PRGLࢺHG YHUVLRQV RI D FRYHUHG ZRUN LQ WKDW 8VHU 3URGXFW
IURP D PRGLࢺHG YHUVLRQ RI LWV &RUUHVSRQGLQJ 6RXUFH� 7KH LQIRUPDWLRQ
PXVW VXࢼFH WR HQVXUH WKDW WKH FRQWLQXHG IXQFWLRQLQJ RI WKH PRGLࢺHG
REMHFW FRGH LV LQ QR FDVH SUHYHQWHG RU LQWHUIHUHG ZLWK VROHO\ EHFDXVH
PRGLࢺFDWLRQ KDV EHHQ PDGH�

,I \RX FRQYH\ DQ REMHFW FRGH ZRUN XQGHU WKLV VHFWLRQ LQ� RU ZLWK� RU
VSHFLࢺFDOO\ IRU XVH LQ� D 8VHU 3URGXFW� DQG WKH FRQYH\LQJ RFFXUV DV
SDUW RI D WUDQVDFWLRQ LQ ZKLFK WKH ULJKW RI SRVVHVVLRQ DQG XVH RI WKH
8VHU 3URGXFW LV WUDQVIHUUHG WR WKH UHFLSLHQW LQ SHUSHWXLW\ RU IRU D HG]ࢺ
WHUP �UHJDUGOHVV RI KRZ WKH WUDQVDFWLRQ LV FKDUDFWHUL]HG�� WKH &RUUH�
VSRQGLQJ 6RXUFH FRQYH\HG XQGHU WKLV VHFWLRQ PXVW EH DFFRPSDQLHG E\
WKH ,QVWDOODWLRQ ,QIRUPDWLRQ� %XW WKLV UHTXLUHPHQW GRHV QRW DSSO\ LI
QHLWKHU \RX QRU DQ\ WKLUG SDUW\ UHWDLQV WKH DELOLW\ WR LQVWDOO PRGL�
HGࢺ REMHFW FRGH RQ WKH 8VHU 3URGXFW �IRU H[DPSOH� WKH ZRUN KDV EHHQ
LQVWDOOHG LQ 520��

7KH UHTXLUHPHQW WR SURYLGH ,QVWDOODWLRQ ,QIRUPDWLRQ GRHV QRW LQFOXGH
D UHTXLUHPHQW WR FRQWLQXH WR SURYLGH VXSSRUW VHUYLFH� ZDUUDQW\� RU XS�
GDWHV IRU D ZRUN WKDW KDV EHHQ PRGLࢺHG RU LQVWDOOHG E\ WKH UHFLSLHQW�
RU IRU WKH 8VHU 3URGXFW LQ ZKLFK LW KDV EHHQ PRGLࢺHG RU LQVWDOOHG�
$FFHVV WR D QHWZRUN PD\ EH GHQLHG ZKHQ WKH PRGLࢺFDWLRQ LWVHOI PD�
WHULDOO\ DQG DGYHUVHO\ DࢹHFWV WKH RSHUDWLRQ RI WKH QHWZRUN RU YLRODWHV
WKH UXOHV DQG SURWRFROV IRU FRPPXQLFDWLRQ DFURVV WKH QHWZRUN�

&RUUHVSRQGLQJ 6RXUFH FRQYH\HG� DQG ,QVWDOODWLRQ ,QIRUPDWLRQ SUR�
YLGHG� LQ DFFRUG ZLWK WKLV VHFWLRQ PXVW EH LQ D IRUPDW WKDW LV SXEOLFO\
GRFXPHQWHG �DQG ZLWK DQ LPSOHPHQWDWLRQ DYDLODEOH WR WKH SXEOLF LQ
VRXUFH FRGH IRUP�� DQG PXVW UHTXLUH QR VSHFLDO SDVVZRUG RU NH\ IRU
XQSDFNLQJ� UHDGLQJ RU FRS\LQJ� �� $GGLWLRQDO 7HUPV�

ّ$GGLWLRQDO SHUPLVVLRQVْ DUH WHUPV WKDW VXSSOHPHQW WKH WHUPV RI WKLV
/LFHQVH E\ PDNLQJ H[FHSWLRQV IURP RQH RU PRUH RI LWV FRQGLWLRQV� $G�
GLWLRQDO SHUPLVVLRQV WKDW DUH DSSOLFDEOH WR WKH HQWLUH 3URJUDP VKDOO EH
WUHDWHG DV WKRXJK WKH\ ZHUH LQFOXGHG LQ WKLV /LFHQVH� WR WKH H[WHQW WKDW
WKH\ DUH YDOLG XQGHU DSSOLFDEOH ODZ� ,I DGGLWLRQDO SHUPLVVLRQV DSSO\
RQO\ WR SDUW RI WKH 3URJUDP� WKDW SDUW PD\ EH XVHG VHSDUDWHO\ XQGHU
WKRVH SHUPLVVLRQV� EXW WKH HQWLUH 3URJUDP UHPDLQV JRYHUQHG E\ WKLV
/LFHQVH ZLWKRXW UHJDUG WR WKH DGGLWLRQDO SHUPLVVLRQV�

:KHQ \RX FRQYH\ D FRS\ RI D FRYHUHG ZRUN� \RX PD\ DW \RXU RSWLRQ
UHPRYH DQ\ DGGLWLRQDO SHUPLVVLRQV IURP WKDW FRS\� RU IURP DQ\ SDUW
RI LW� �$GGLWLRQDO SHUPLVVLRQV PD\ EH ZULWWHQ WR UHTXLUH WKHLU RZQ
UHPRYDO LQ FHUWDLQ FDVHV ZKHQ \RX PRGLI\ WKH ZRUN�� <RX PD\ SODFH
DGGLWLRQDO SHUPLVVLRQV RQ PDWHULDO� DGGHG E\ \RX WR D FRYHUHG ZRUN�
IRU ZKLFK \RX KDYH RU FDQ JLYH DSSURSULDWH FRS\ULJKW SHUPLVVLRQ�

1RWZLWKVWDQGLQJ DQ\ RWKHU SURYLVLRQ RI WKLV /LFHQVH� IRU PDWHULDO \RX
DGG WR D FRYHUHG ZRUN� \RX PD\ �LI DXWKRUL]HG E\ WKH FRS\ULJKW KROGHUV
RI WKDW PDWHULDO� VXSSOHPHQW WKH WHUPV RI WKLV /LFHQVH ZLWK WHUPV�

 D� 'LVFODLPLQJ ZDUUDQW\ RU OLPLWLQJ OLDELOLW\ GLࢹHUHQWO\ IURP WKH
WHUPV RI VHFWLRQV �� DQG �� RI WKLV /LFHQVH� RU  E� 5HTXLULQJ SUHVHU�
YDWLRQ RI VSHFLࢺHG UHDVRQDEOH OHJDO QRWLFHV RU DXWKRU DWWULEXWLRQV LQ
WKDW PDWHULDO RU LQ WKH $SSURSULDWH /HJDO 1RWLFHV GLVSOD\HG E\ ZRUNV
FRQWDLQLQJ LW� RU  F� 3URKLELWLQJ PLVUHSUHVHQWDWLRQ RI WKH RULJLQ RI
WKDW PDWHULDO� RU UHTXLULQJ WKDW PRGLࢺHG YHUVLRQV RI VXFK PDWHULDO EH
PDUNHG LQ UHDVRQDEOH ZD\V DV GLࢹHUHQW IURP WKH RULJLQDO YHUVLRQ� RU 
G� /LPLWLQJ WKH XVH IRU SXEOLFLW\ SXUSRVHV RI QDPHV RI OLFHQVRUV RU DX�
WKRUV RI WKH PDWHULDO� RU  H� 'HFOLQLQJ WR JUDQW ULJKWV XQGHU WUDGHPDUN
ODZ IRU XVH RI VRPH WUDGH QDPHV� WUDGHPDUNV� RU VHUYLFH PDUNV� RU 
I� 5HTXLULQJ LQGHPQLࢺFDWLRQ RI OLFHQVRUV DQG DXWKRUV RI WKDW PDWHULDO
E\ DQ\RQH ZKR FRQYH\V WKH PDWHULDO �RU PRGLࢺHG YHUVLRQV RI LW� ZLWK
FRQWUDFWXDO DVVXPSWLRQV RI OLDELOLW\ WR WKH UHFLSLHQW� IRU DQ\ OLDELOLW\
WKDW WKHVH FRQWUDFWXDO DVVXPSWLRQV GLUHFWO\ LPSRVH RQ WKRVH OLFHQVRUV
DQG DXWKRUV�

$OO RWKHU QRQ�SHUPLVVLYH DGGLWLRQDO WHUPV DUH FRQVLGHUHG ّIXUWKHU UH�
VWULFWLRQVْ ZLWKLQ WKH PHDQLQJ RI VHFWLRQ ��� ,I WKH 3URJUDP DV \RX
UHFHLYHG LW� RU DQ\ SDUW RI LW� FRQWDLQV D QRWLFH VWDWLQJ WKDW LW LV JRY�
HUQHG E\ WKLV /LFHQVH DORQJ ZLWK D WHUP WKDW LV D IXUWKHU UHVWULFWLRQ�
\RX PD\ UHPRYH WKDW WHUP� ,I D OLFHQVH GRFXPHQW FRQWDLQV D IXUWKHU
UHVWULFWLRQ EXW SHUPLWV UHOLFHQVLQJ RU FRQYH\LQJ XQGHU WKLV /LFHQVH� \RX
PD\ DGG WR D FRYHUHG ZRUN PDWHULDO JRYHUQHG E\ WKH WHUPV RI WKDW OL�
FHQVH GRFXPHQW� SURYLGHG WKDW WKH IXUWKHU UHVWULFWLRQ GRHV QRW VXUYLYH
VXFK UHOLFHQVLQJ RU FRQYH\LQJ�

,I \RX DGG WHUPV WR D FRYHUHG ZRUN LQ DFFRUG ZLWK WKLV VHFWLRQ� \RX
PXVW SODFH� LQ WKH UHOHYDQW VRXUFH �OHVࢺ D VWDWHPHQW RI WKH DGGLWLRQDO
WHUPV WKDW DSSO\ WR WKRVH �OHVࢺ RU D QRWLFH LQGLFDWLQJ ZKHUH WR QGࢺ WKH
DSSOLFDEOH WHUPV�

$GGLWLRQDO WHUPV� SHUPLVVLYH RU QRQ�SHUPLVVLYH� PD\ EH VWDWHG LQ WKH
IRUP RI D VHSDUDWHO\ ZULWWHQ OLFHQVH� RU VWDWHG DV H[FHSWLRQV� WKH DERYH
UHTXLUHPHQWV DSSO\ HLWKHU ZD\� �� 7HUPLQDWLRQ�

<RX PD\ QRW SURSDJDWH RU PRGLI\ D FRYHUHG ZRUN H[FHSW DV H[SUHVVO\
SURYLGHG XQGHU WKLV /LFHQVH� $Q\ DWWHPSW RWKHUZLVH WR SURSDJDWH RU
PRGLI\ LW LV YRLG� DQG ZLOO DXWRPDWLFDOO\ WHUPLQDWH \RXU ULJKWV XQGHU
WKLV /LFHQVH �LQFOXGLQJ DQ\ SDWHQW OLFHQVHV JUDQWHG XQGHU WKH WKLUG
SDUDJUDSK RI VHFWLRQ ����

+RZHYHU� LI \RX FHDVH DOO YLRODWLRQ RI WKLV /LFHQVH� WKHQ \RXU OLFHQVH
IURP D SDUWLFXODU FRS\ULJKW KROGHU LV UHLQVWDWHG �D� SURYLVLRQDOO\� XQ�
OHVV DQG XQWLO WKH FRS\ULJKW KROGHU H[SOLFLWO\ DQG \QDOOࢺ WHUPLQDWHV

\RXU OLFHQVH� DQG �E� SHUPDQHQWO\� LI WKH FRS\ULJKW KROGHU IDLOV WR QR�
WLI\ \RX RI WKH YLRODWLRQ E\ VRPH UHDVRQDEOH PHDQV SULRU WR �� GD\V
DIWHU WKH FHVVDWLRQ�

0RUHRYHU� \RXU OLFHQVH IURP D SDUWLFXODU FRS\ULJKW KROGHU LV UHLQVWDWHG
SHUPDQHQWO\ LI WKH FRS\ULJKW KROGHU QRWLࢺHV \RX RI WKH YLRODWLRQ E\
VRPH UHDVRQDEOH PHDQV� WKLV LV WKH UVWࢺ WLPH \RX KDYH UHFHLYHG QRWLFH
RI YLRODWLRQ RI WKLV /LFHQVH �IRU DQ\ ZRUN� IURP WKDW FRS\ULJKW KROGHU�
DQG \RX FXUH WKH YLRODWLRQ SULRU WR �� GD\V DIWHU \RXU UHFHLSW RI WKH
QRWLFH�

7HUPLQDWLRQ RI \RXU ULJKWV XQGHU WKLV VHFWLRQ GRHV QRW WHUPLQDWH WKH
OLFHQVHV RI SDUWLHV ZKR KDYH UHFHLYHG FRSLHV RU ULJKWV IURP \RX XQGHU
WKLV /LFHQVH� ,I \RXU ULJKWV KDYH EHHQ WHUPLQDWHG DQG QRW SHUPDQHQWO\
UHLQVWDWHG� \RX GR QRW TXDOLI\ WR UHFHLYH QHZ OLFHQVHV IRU WKH VDPH
PDWHULDO XQGHU VHFWLRQ ��� �� $FFHSWDQFH 1RW 5HTXLUHG IRU +DYLQJ
&RSLHV�

<RX DUH QRW UHTXLUHG WR DFFHSW WKLV /LFHQVH LQ RUGHU WR UHFHLYH RU UXQ
D FRS\ RI WKH 3URJUDP� $QFLOODU\ SURSDJDWLRQ RI D FRYHUHG ZRUN RF�
FXUULQJ VROHO\ DV D FRQVHTXHQFH RI XVLQJ SHHU�WR�SHHU WUDQVPLVVLRQ WR
UHFHLYH D FRS\ OLNHZLVH GRHV QRW UHTXLUH DFFHSWDQFH� +RZHYHU� QRWKLQJ
RWKHU WKDQ WKLV /LFHQVH JUDQWV \RX SHUPLVVLRQ WR SURSDJDWH RU PRGLI\
DQ\ FRYHUHG ZRUN� 7KHVH DFWLRQV LQIULQJH FRS\ULJKW LI \RX GR QRW DFFHSW
WKLV /LFHQVH� 7KHUHIRUH� E\ PRGLI\LQJ RU SURSDJDWLQJ D FRYHUHG ZRUN�
\RX LQGLFDWH \RXU DFFHSWDQFH RI WKLV /LFHQVH WR GR VR� ��� $XWRPDWLF
/LFHQVLQJ RI 'RZQVWUHDP 5HFLSLHQWV�

(DFK WLPH \RX FRQYH\ D FRYHUHG ZRUN� WKH UHFLSLHQW DXWRPDWLFDOO\ UH�
FHLYHV D OLFHQVH IURP WKH RULJLQDO OLFHQVRUV� WR UXQ� PRGLI\ DQG SURS�
DJDWH WKDW ZRUN� VXEMHFW WR WKLV /LFHQVH� <RX DUH QRW UHVSRQVLEOH IRU
HQIRUFLQJ FRPSOLDQFH E\ WKLUG SDUWLHV ZLWK WKLV /LFHQVH�

$Q ّHQWLW\ WUDQVDFWLRQْ LV D WUDQVDFWLRQ WUDQVIHUULQJ FRQWURO RI DQ RU�
JDQL]DWLRQ� RU VXEVWDQWLDOO\ DOO DVVHWV RI RQH� RU VXEGLYLGLQJ DQ RUJD�
QL]DWLRQ� RU PHUJLQJ RUJDQL]DWLRQV� ,I SURSDJDWLRQ RI D FRYHUHG ZRUN
UHVXOWV IURP DQ HQWLW\ WUDQVDFWLRQ� HDFK SDUW\ WR WKDW WUDQVDFWLRQ ZKR
UHFHLYHV D FRS\ RI WKH ZRUN DOVR UHFHLYHV ZKDWHYHU OLFHQVHV WR WKH ZRUN
WKH SDUW\َV SUHGHFHVVRU LQ LQWHUHVW KDG RU FRXOG JLYH XQGHU WKH SUHYLRXV
SDUDJUDSK� SOXV D ULJKW WR SRVVHVVLRQ RI WKH &RUUHVSRQGLQJ 6RXUFH RI
WKH ZRUN IURP WKH SUHGHFHVVRU LQ LQWHUHVW� LI WKH SUHGHFHVVRU KDV LW RU
FDQ JHW LW ZLWK UHDVRQDEOH HࢹRUWV�

<RX PD\ QRW LPSRVH DQ\ IXUWKHU UHVWULFWLRQV RQ WKH H[HUFLVH RI WKH
ULJKWV JUDQWHG RU DࢼUPHG XQGHU WKLV /LFHQVH� )RU H[DPSOH� \RX PD\
QRW LPSRVH D OLFHQVH IHH� UR\DOW\� RU RWKHU FKDUJH IRU H[HUFLVH RI ULJKWV
JUDQWHG XQGHU WKLV /LFHQVH� DQG \RX PD\ QRW LQLWLDWH OLWLJDWLRQ �LQ�
FOXGLQJ D FURVV�FODLP RU FRXQWHUFODLP LQ D ODZVXLW� DOOHJLQJ WKDW DQ\
SDWHQW FODLP LV LQIULQJHG E\ PDNLQJ� XVLQJ� VHOOLQJ� RࢹHULQJ IRU VDOH� RU
LPSRUWLQJ WKH 3URJUDP RU DQ\ SRUWLRQ RI LW� ��� 3DWHQWV�

$ ّFRQWULEXWRUْ LV D FRS\ULJKW KROGHU ZKR DXWKRUL]HV XVH XQGHU WKLV
/LFHQVH RI WKH 3URJUDP RU D ZRUN RQ ZKLFK WKH 3URJUDP LV EDVHG� 7KH
ZRUN WKXV OLFHQVHG LV FDOOHG WKH FRQWULEXWRUَV ّFRQWULEXWRU YHUVLRQْ�

$ FRQWULEXWRUَV ّHVVHQWLDO SDWHQW FODLPVْ DUH DOO SDWHQW FODLPV RZQHG
RU FRQWUROOHG E\ WKH FRQWULEXWRU� ZKHWKHU DOUHDG\ DFTXLUHG RU KHUHDIWHU
DFTXLUHG� WKDW ZRXOG EH LQIULQJHG E\ VRPH PDQQHU� SHUPLWWHG E\ WKLV
/LFHQVH� RI PDNLQJ� XVLQJ� RU VHOOLQJ LWV FRQWULEXWRU YHUVLRQ� EXW GR
QRW LQFOXGH FODLPV WKDW ZRXOG EH LQIULQJHG RQO\ DV D FRQVHTXHQFH RI
IXUWKHU PRGLࢺFDWLRQ RI WKH FRQWULEXWRU YHUVLRQ� )RU SXUSRVHV RI WKLV
GHࢺQLWLRQ� ّFRQWUROْ LQFOXGHV WKH ULJKW WR JUDQW SDWHQW VXEOLFHQVHV LQ D
PDQQHU FRQVLVWHQW ZLWK WKH UHTXLUHPHQWV RI WKLV /LFHQVH�

(DFK FRQWULEXWRU JUDQWV \RX D QRQ�H[FOXVLYH� ZRUOGZLGH� UR\DOW\�IUHH
SDWHQW OLFHQVH XQGHU WKH FRQWULEXWRUَV HVVHQWLDO SDWHQW FODLPV� WR PDNH�
XVH� VHOO� RࢹHU IRU VDOH� LPSRUW DQG RWKHUZLVH UXQ� PRGLI\ DQG SURSD�
JDWH WKH FRQWHQWV RI LWV FRQWULEXWRU YHUVLRQ�

,Q WKH IROORZLQJ WKUHH SDUDJUDSKV� D ّSDWHQW OLFHQVHْ LV DQ\ H[SUHVV
DJUHHPHQW RU FRPPLWPHQW� KRZHYHU GHQRPLQDWHG� QRW WR HQIRUFH D
SDWHQW �VXFK DV DQ H[SUHVV SHUPLVVLRQ WR SUDFWLFH D SDWHQW RU FRYHQDQW
QRW WR VXH IRU SDWHQW LQIULQJHPHQW�� 7R ّJUDQWْ VXFK D SDWHQW OLFHQVH
WR D SDUW\ PHDQV WR PDNH VXFK DQ DJUHHPHQW RU FRPPLWPHQW QRW WR
HQIRUFH D SDWHQW DJDLQVW WKH SDUW\�

,I \RX FRQYH\ D FRYHUHG ZRUN� NQRZLQJO\ UHO\LQJ RQ D SDWHQW OLFHQVH�
DQG WKH &RUUHVSRQGLQJ 6RXUFH RI WKH ZRUN LV QRW DYDLODEOH IRU DQ\RQH
WR FRS\� IUHH RI FKDUJH DQG XQGHU WKH WHUPV RI WKLV /LFHQVH� WKURXJK
D SXEOLFO\ DYDLODEOH QHWZRUN VHUYHU RU RWKHU UHDGLO\ DFFHVVLEOH PHDQV�
WKHQ \RX PXVW HLWKHU ��� FDXVH WKH &RUUHVSRQGLQJ 6RXUFH WR EH VR
DYDLODEOH� RU ��� DUUDQJH WR GHSULYH \RXUVHOI RI WKH EHQHࢺW RI WKH SDWHQW
OLFHQVH IRU WKLV SDUWLFXODU ZRUN� RU ��� DUUDQJH� LQ D PDQQHU FRQVLVWHQW
ZLWK WKH UHTXLUHPHQWV RI WKLV /LFHQVH� WR H[WHQG WKH SDWHQW OLFHQVH WR
GRZQVWUHDP UHFLSLHQWV� ّ.QRZLQJO\ UHO\LQJْ PHDQV \RX KDYH DFWXDO
NQRZOHGJH WKDW� EXW IRU WKH SDWHQW OLFHQVH� \RXU FRQYH\LQJ WKH FRY�
HUHG ZRUN LQ D FRXQWU\� RU \RXU UHFLSLHQWَV XVH RI WKH FRYHUHG ZRUN
LQ D FRXQWU\� ZRXOG LQIULQJH RQH RU PRUH LGHQWLࢺDEOH SDWHQWV LQ WKDW
FRXQWU\ WKDW \RX KDYH UHDVRQ WR EHOLHYH DUH YDOLG�

,I� SXUVXDQW WR RU LQ FRQQHFWLRQ ZLWK D VLQJOH WUDQVDFWLRQ RU DUUDQJH�
PHQW� \RX FRQYH\� RU SURSDJDWH E\ SURFXULQJ FRQYH\DQFH RI� D FRYHUHG
ZRUN� DQG JUDQW D SDWHQW OLFHQVH WR VRPH RI WKH SDUWLHV UHFHLYLQJ WKH
FRYHUHG ZRUN DXWKRUL]LQJ WKHP WR XVH� SURSDJDWH� PRGLI\ RU FRQYH\ D
VSHFLࢺF FRS\ RI WKH FRYHUHG ZRUN� WKHQ WKH SDWHQW OLFHQVH \RX JUDQW LV
DXWRPDWLFDOO\ H[WHQGHG WR DOO UHFLSLHQWV RI WKH FRYHUHG ZRUN DQG ZRUNV
EDVHG RQ LW�

$ SDWHQW OLFHQVH LV ّGLVFULPLQDWRU\ْ LI LW GRHV QRW LQFOXGH ZLWKLQ WKH
VFRSH RI LWV FRYHUDJH� SURKLELWV WKH H[HUFLVH RI� RU LV FRQGLWLRQHG RQ WKH
QRQ�H[HUFLVH RI RQH RU PRUH RI WKH ULJKWV WKDW DUH VSHFLࢺFDOO\ JUDQWHG
XQGHU WKLV /LFHQVH� <RX PD\ QRW FRQYH\ D FRYHUHG ZRUN LI \RX DUH
D SDUW\ WR DQ DUUDQJHPHQW ZLWK D WKLUG SDUW\ WKDW LV LQ WKH EXVLQHVV
RI GLVWULEXWLQJ VRIWZDUH� XQGHU ZKLFK \RX PDNH SD\PHQW WR WKH WKLUG
SDUW\ EDVHG RQ WKH H[WHQW RI \RXU DFWLYLW\ RI FRQYH\LQJ WKH ZRUN� DQG
XQGHU ZKLFK WKH WKLUG SDUW\ JUDQWV� WR DQ\ RI WKH SDUWLHV ZKR ZRXOG
UHFHLYH WKH FRYHUHG ZRUN IURP \RX� D GLVFULPLQDWRU\ SDWHQW OLFHQVH �D�
LQ FRQQHFWLRQ ZLWK FRSLHV RI WKH FRYHUHG ZRUN FRQYH\HG E\ \RX �RU
FRSLHV PDGH IURP WKRVH FRSLHV�� RU �E� SULPDULO\ IRU DQG LQ FRQQHFWLRQ
ZLWK VSHFLࢺF SURGXFWV RU FRPSLODWLRQV WKDW FRQWDLQ WKH FRYHUHG ZRUN�
XQOHVV \RX HQWHUHG LQWR WKDW DUUDQJHPHQW� RU WKDW SDWHQW OLFHQVH ZDV
JUDQWHG� SULRU WR �� 0DUFK �����

1RWKLQJ LQ WKLV /LFHQVH VKDOO EH FRQVWUXHG DV H[FOXGLQJ RU OLPLWLQJ DQ\
LPSOLHG OLFHQVH RU RWKHU GHIHQVHV WR LQIULQJHPHQW WKDW PD\ RWKHUZLVH
EH DYDLODEOH WR \RX XQGHU DSSOLFDEOH SDWHQW ODZ� ��� 1R 6XUUHQGHU RI
2WKHUVَ )UHHGRP�

,I FRQGLWLRQV DUH LPSRVHG RQ \RX �ZKHWKHU E\ FRXUW RUGHU� DJUHHPHQW
RU RWKHUZLVH� WKDW FRQWUDGLFW WKH FRQGLWLRQV RI WKLV /LFHQVH� WKH\ GR
QRW H[FXVH \RX IURP WKH FRQGLWLRQV RI WKLV /LFHQVH� ,I \RX FDQQRW FRQ�
YH\ D FRYHUHG ZRUN VR DV WR VDWLVI\ VLPXOWDQHRXVO\ \RXU REOLJDWLRQV
XQGHU WKLV /LFHQVH DQG DQ\ RWKHU SHUWLQHQW REOLJDWLRQV� WKHQ DV D FRQ�
VHTXHQFH \RX PD\ QRW FRQYH\ LW DW DOO� )RU H[DPSOH� LI \RX DJUHH WR
WHUPV WKDW REOLJDWH \RX WR FROOHFW D UR\DOW\ IRU IXUWKHU FRQYH\LQJ IURP
WKRVH WR ZKRP \RX FRQYH\ WKH 3URJUDP� WKH RQO\ ZD\ \RX FRXOG VDWLVI\

���



/LFHQVHV

ERWK WKRVH WHUPV DQG WKLV /LFHQVH ZRXOG EH WR UHIUDLQ HQWLUHO\ IURP
FRQYH\LQJ WKH 3URJUDP� ��� 8VH ZLWK WKH *18 HURࢹ$ *HQHUDO 3XEOLF
/LFHQVH�

1RWZLWKVWDQGLQJ DQ\ RWKHU SURYLVLRQ RI WKLV /LFHQVH� \RX KDYH SHUPLV�
VLRQ WR OLQN RU FRPELQH DQ\ FRYHUHG ZRUN ZLWK D ZRUN OLFHQVHG XQGHU
YHUVLRQ � RI WKH *18 HURࢹ$ *HQHUDO 3XEOLF /LFHQVH LQWR D VLQJOH FRP�
ELQHG ZRUN� DQG WR FRQYH\ WKH UHVXOWLQJ ZRUN� 7KH WHUPV RI WKLV /L�
FHQVH ZLOO FRQWLQXH WR DSSO\ WR WKH SDUW ZKLFK LV WKH FRYHUHG ZRUN� EXW
WKH VSHFLDO UHTXLUHPHQWV RI WKH *18 HURࢹ$ *HQHUDO 3XEOLF /LFHQVH�
VHFWLRQ ��� FRQFHUQLQJ LQWHUDFWLRQ WKURXJK D QHWZRUN ZLOO DSSO\ WR WKH
FRPELQDWLRQ DV VXFK� ��� 5HYLVHG 9HUVLRQV RI WKLV /LFHQVH�

7KH )UHH 6RIWZDUH )RXQGDWLRQ PD\ SXEOLVK UHYLVHG DQG�RU QHZ YHU�
VLRQV RI WKH *18 *HQHUDO 3XEOLF /LFHQVH IURP WLPH WR WLPH� 6XFK QHZ
YHUVLRQV ZLOO EH VLPLODU LQ VSLULW WR WKH SUHVHQW YHUVLRQ� EXW PD\ GLࢹHU
LQ GHWDLO WR DGGUHVV QHZ SUREOHPV RU FRQFHUQV�

(DFK YHUVLRQ LV JLYHQ D GLVWLQJXLVKLQJ YHUVLRQ QXPEHU� ,I WKH 3URJUDP
VSHFLࢺHV WKDW D FHUWDLQ QXPEHUHG YHUVLRQ RI WKH *18 *HQHUDO 3XE�
OLF /LFHQVH ّRU DQ\ ODWHU YHUVLRQْ DSSOLHV WR LW� \RX KDYH WKH RSWLRQ RI
IROORZLQJ WKH WHUPV DQG FRQGLWLRQV HLWKHU RI WKDW QXPEHUHG YHUVLRQ RU
RI DQ\ ODWHU YHUVLRQ SXEOLVKHG E\ WKH )UHH 6RIWZDUH )RXQGDWLRQ� ,I
WKH 3URJUDP GRHV QRW VSHFLI\ D YHUVLRQ QXPEHU RI WKH *18 *HQHUDO
3XEOLF /LFHQVH� \RX PD\ FKRRVH DQ\ YHUVLRQ HYHU SXEOLVKHG E\ WKH )UHH
6RIWZDUH )RXQGDWLRQ�

,I WKH 3URJUDP VSHFLࢺHV WKDW D SUR[\ FDQ GHFLGH ZKLFK IXWXUH YHUVLRQV
RI WKH *18 *HQHUDO 3XEOLF /LFHQVH FDQ EH XVHG� WKDW SUR[\َV SXEOLF
VWDWHPHQW RI DFFHSWDQFH RI D YHUVLRQ SHUPDQHQWO\ DXWKRUL]HV \RX WR
FKRRVH WKDW YHUVLRQ IRU WKH 3URJUDP�

/DWHU OLFHQVH YHUVLRQV PD\ JLYH \RX DGGLWLRQDO RU GLࢹHUHQW SHUPLVVLRQV�
+RZHYHU� QR DGGLWLRQDO REOLJDWLRQV DUH LPSRVHG RQ DQ\ DXWKRU RU FRS\�
ULJKW KROGHU DV D UHVXOW RI \RXU FKRRVLQJ WR IROORZ D ODWHU YHUVLRQ� ���
'LVFODLPHU RI :DUUDQW\�
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,I WKH GLVFODLPHU RI ZDUUDQW\ DQG OLPLWDWLRQ RI OLDELOLW\ SURYLGHG DERYH
FDQQRW EH JLYHQ ORFDO OHJDO HࢹHFW DFFRUGLQJ WR WKHLU WHUPV� UHYLHZLQJ
FRXUWV VKDOO DSSO\ ORFDO ODZ WKDW PRVW FORVHO\ DSSUR[LPDWHV DQ DEVR�
OXWH ZDLYHU RI DOO FLYLO OLDELOLW\ LQ FRQQHFWLRQ ZLWK WKH 3URJUDP� XQOHVV D
ZDUUDQW\ RU DVVXPSWLRQ RI OLDELOLW\ DFFRPSDQLHV D FRS\ RI WKH 3URJUDP
LQ UHWXUQ IRU D IHH�

(1' 2) 7(506 $1' &21',7,216 +RZ WR $SSO\ 7KHVH 7HUPV
WR <RXU 1HZ 3URJUDPV

,I \RX GHYHORS D QHZ SURJUDP� DQG \RX ZDQW LW WR EH RI WKH JUHDWHVW
SRVVLEOH XVH WR WKH SXEOLF� WKH EHVW ZD\ WR DFKLHYH WKLV LV WR PDNH LW
IUHH VRIWZDUH ZKLFK HYHU\RQH FDQ UHGLVWULEXWH DQG FKDQJH XQGHU WKHVH
WHUPV�

7R GR VR� DWWDFK WKH IROORZLQJ QRWLFHV WR WKH SURJUDP� ,W LV VDIHVW WR
DWWDFK WKHP WR WKH VWDUW RI HDFK VRXUFH OHࢺ WR PRVW HࢹHFWLYHO\ VWDWH WKH
H[FOXVLRQ RI ZDUUDQW\� DQG HDFK OHࢺ VKRXOG KDYH DW OHDVW WKH ّFRS\ULJKWْ
OLQH DQG D SRLQWHU WR ZKHUH WKH IXOO QRWLFH LV IRXQG�

�RQH OLQH WR JLYH WKH SURJUDPَV QDPH DQG D EULHI LGHD RI ZKDW LW GRHV�!
&RS\ULJKW �&� �\HDU! �QDPH RI DXWKRU!

7KLV SURJUDP LV IUHH VRIWZDUH� \RX FDQ UHGLVWULEXWH LW DQG�RU PRGLI\
LW XQGHU WKH WHUPV RI WKH *18 *HQHUDO 3XEOLF /LFHQVH DV SXEOLVKHG E\
WKH )UHH 6RIWZDUH )RXQGDWLRQ� HLWKHU YHUVLRQ � RI WKH /LFHQVH� RU �DW
\RXU RSWLRQ� DQ\ ODWHU YHUVLRQ�

7KLV SURJUDP LV GLVWULEXWHG LQ WKH KRSH WKDW LW ZLOO EH XVHIXO� EXW
:,7+287 $1< :$55$17<� ZLWKRXW HYHQ WKH LPSOLHG ZDUUDQW\
RI 0(5&+$17$%,/,7< RU ),71(66 )25 $ 3$57,&8/$5 385�
326(� 6HH WKH *18 *HQHUDO 3XEOLF /LFHQVH IRU PRUH GHWDLOV�

<RX VKRXOG KDYH UHFHLYHG D FRS\ RI WKH *18 *HQHUDO 3XEOLF /LFHQVH
DORQJ ZLWK WKLV SURJUDP� ,I QRW� VHH �KWWS���ZZZ�JQX�RUJ�OLFHQVHV�!�

$OVR DGG LQIRUPDWLRQ RQ KRZ WR FRQWDFW \RX E\ HOHFWURQLF DQG SDSHU
PDLO�

,I WKH SURJUDP GRHV WHUPLQDO LQWHUDFWLRQ� PDNH LW RXWSXW D VKRUW QRWLFH
OLNH WKLV ZKHQ LW VWDUWV LQ DQ LQWHUDFWLYH PRGH�

�SURJUDP! &RS\ULJKW �&� �\HDU! �QDPH RI DXWKRU! 7KLV SURJUDP
FRPHV ZLWK $%62/87(/< 12 :$55$17<� IRU GHWDLOV W\SH ٍVKRZ
Zَ� 7KLV LV IUHH VRIWZDUH� DQG \RX DUH ZHOFRPH WR UHGLVWULEXWH LW XQGHU
FHUWDLQ FRQGLWLRQV� W\SH ٍVKRZ Fَ IRU GHWDLOV�

7KH K\SRWKHWLFDO FRPPDQGV ٍVKRZ Zَ DQG ٍVKRZ Fَ VKRXOG VKRZ WKH
DSSURSULDWH SDUWV RI WKH *HQHUDO 3XEOLF /LFHQVH� 2I FRXUVH� \RXU SUR�
JUDPَV FRPPDQGV PLJKW EH GLࢹHUHQW� IRU D *8, LQWHUIDFH� \RX ZRXOG
XVH DQ ّDERXW ER[ْ�

<RX VKRXOG DOVR JHW \RXU HPSOR\HU �LI \RX ZRUN DV D SURJUDPPHU� RU
VFKRRO� LI DQ\� WR VLJQ D ّFRS\ULJKW GLVFODLPHUْ IRU WKH SURJUDP� LI QHF�
HVVDU\� )RU PRUH LQIRUPDWLRQ RQ WKLV� DQG KRZ WR DSSO\ DQG IROORZ WKH
*18 *3/� VHH �KWWS���ZZZ�JQX�RUJ�OLFHQVHV�!�

7KH *18 *HQHUDO 3XEOLF /LFHQVH GRHV QRW SHUPLW LQFRUSRUDWLQJ \RXU
SURJUDP LQWR SURSULHWDU\ SURJUDPV� ,I \RXU SURJUDP LV D VXEURXWLQH
OLEUDU\� \RX PD\ FRQVLGHU LW PRUH XVHIXO WR SHUPLW OLQNLQJ SURSULHWDU\
DSSOLFDWLRQV ZLWK WKH OLEUDU\� ,I WKLV LV ZKDW \RX ZDQW WR GR� XVH WKH
*18 /HVVHU *HQHUDO 3XEOLF /LFHQVH LQVWHDG RI WKLV /LFHQVH� %XW �UVWࢺ
SOHDVH UHDG �KWWS���ZZZ�JQX�RUJ�SKLORVRSK\�ZK\�QRW�OJSO�KWPO!�

����� *18 )UHH 'RFXPHQWDWLRQ /LFHQVH
9HUVLRQ ���� � 1RYHPEHU ����

&RS\ULJKW k ����� ����� ����� ����� ���� )UHH 6RIWZDUH )RXQGDWLRQ�
,QF� �KWWS���IVI�RUJ�!

(YHU\RQH LV SHUPLWWHG WR FRS\ DQG GLVWULEXWH YHUEDWLP FRSLHV RI WKLV
OLFHQVH GRFXPHQW� EXW FKDQJLQJ LW LV QRW DOORZHG� �� 35($0%/(

7KH SXUSRVH RI WKLV /LFHQVH LV WR PDNH D PDQXDO� WH[WERRN� RU RWKHU
IXQFWLRQDO DQG XVHIXO GRFXPHQW ْIUHHْ LQ WKH VHQVH RI IUHHGRP� WR DV�
VXUH HYHU\RQH WKH HࢹHFWLYH IUHHGRP WR FRS\ DQG UHGLVWULEXWH LW� ZLWK RU
ZLWKRXW PRGLI\LQJ LW� HLWKHU FRPPHUFLDOO\ RU QRQFRPPHUFLDOO\� 6HF�
RQGDULO\� WKLV /LFHQVH SUHVHUYHV IRU WKH DXWKRU DQG SXEOLVKHU D ZD\ WR
JHW FUHGLW IRU WKHLU ZRUN� ZKLOH QRW EHLQJ FRQVLGHUHG UHVSRQVLEOH IRU
PRGLࢺFDWLRQV PDGH E\ RWKHUV�

7KLV /LFHQVH LV D NLQG RI ْFRS\OHIWْ� ZKLFK PHDQV WKDW GHULYDWLYH ZRUNV
RI WKH GRFXPHQW PXVW WKHPVHOYHV EH IUHH LQ WKH VDPH VHQVH� ,W FRP�
SOHPHQWV WKH *18 *HQHUDO 3XEOLF /LFHQVH� ZKLFK LV D FRS\OHIW OLFHQVH
GHVLJQHG IRU IUHH VRIWZDUH�

:H KDYH GHVLJQHG WKLV /LFHQVH LQ RUGHU WR XVH LW IRU PDQXDOV IRU IUHH
VRIWZDUH� EHFDXVH IUHH VRIWZDUH QHHGV IUHH GRFXPHQWDWLRQ� D IUHH SUR�
JUDP VKRXOG FRPH ZLWK PDQXDOV SURYLGLQJ WKH VDPH IUHHGRPV WKDW WKH
VRIWZDUH GRHV� %XW WKLV /LFHQVH LV QRW OLPLWHG WR VRIWZDUH PDQXDOV�
LW FDQ EH XVHG IRU DQ\ WH[WXDO ZRUN� UHJDUGOHVV RI VXEMHFW PDWWHU RU
ZKHWKHU LW LV SXEOLVKHG DV D SULQWHG ERRN� :H UHFRPPHQG WKLV /L�
FHQVH SULQFLSDOO\ IRU ZRUNV ZKRVH SXUSRVH LV LQVWUXFWLRQ RU UHIHUHQFH�
�� $33/,&$%,/,7< $1' '(),1,7,216

7KLV /LFHQVH DSSOLHV WR DQ\ PDQXDO RU RWKHU ZRUN� LQ DQ\ PHGLXP�
WKDW FRQWDLQV D QRWLFH SODFHG E\ WKH FRS\ULJKW KROGHU VD\LQJ LW FDQ
EH GLVWULEXWHG XQGHU WKH WHUPV RI WKLV /LFHQVH� 6XFK D QRWLFH JUDQWV D
ZRUOG�ZLGH� UR\DOW\�IUHH OLFHQVH� XQOLPLWHG LQ GXUDWLRQ� WR XVH WKDW ZRUN
XQGHU WKH FRQGLWLRQV VWDWHG KHUHLQ� 7KH ْ'RFXPHQWْ� EHORZ� UHIHUV WR
DQ\ VXFK PDQXDO RU ZRUN� $Q\ PHPEHU RI WKH SXEOLF LV D OLFHQVHH� DQG
LV DGGUHVVHG DV ْ\RXْ� <RX DFFHSW WKH OLFHQVH LI \RX FRS\� PRGLI\ RU
GLVWULEXWH WKH ZRUN LQ D ZD\ UHTXLULQJ SHUPLVVLRQ XQGHU FRS\ULJKW ODZ�

$ ْ0RGLࢺHG 9HUVLRQْ RI WKH 'RFXPHQW PHDQV DQ\ ZRUN FRQWDLQLQJ WKH
'RFXPHQW RU D SRUWLRQ RI LW� HLWKHU FRSLHG YHUEDWLP� RU ZLWK PRGLࢺFD�
WLRQV DQG�RU WUDQVODWHG LQWR DQRWKHU ODQJXDJH�

$ ْ6HFRQGDU\ 6HFWLRQْ LV D QDPHG DSSHQGL[ RU D IURQW�PDWWHU VHF�
WLRQ RI WKH 'RFXPHQW WKDW GHDOV H[FOXVLYHO\ ZLWK WKH UHODWLRQVKLS RI
WKH SXEOLVKHUV RU DXWKRUV RI WKH 'RFXPHQW WR WKH 'RFXPHQWَV RYHUDOO
VXEMHFW �RU WR UHODWHG PDWWHUV� DQG FRQWDLQV QRWKLQJ WKDW FRXOG IDOO
GLUHFWO\ ZLWKLQ WKDW RYHUDOO VXEMHFW� �7KXV� LI WKH 'RFXPHQW LV LQ SDUW
D WH[WERRN RI PDWKHPDWLFV� D 6HFRQGDU\ 6HFWLRQ PD\ QRW H[SODLQ DQ\
PDWKHPDWLFV�� 7KH UHODWLRQVKLS FRXOG EH D PDWWHU RI KLVWRULFDO FRQQHF�
WLRQ ZLWK WKH VXEMHFW RU ZLWK UHODWHG PDWWHUV� RU RI OHJDO� FRPPHUFLDO�
SKLORVRSKLFDO� HWKLFDO RU SROLWLFDO SRVLWLRQ UHJDUGLQJ WKHP�

7KH ْ,QYDULDQW 6HFWLRQVْ DUH FHUWDLQ 6HFRQGDU\ 6HFWLRQV ZKRVH WLWOHV
DUH GHVLJQDWHG� DV EHLQJ WKRVH RI ,QYDULDQW 6HFWLRQV� LQ WKH QRWLFH WKDW
VD\V WKDW WKH 'RFXPHQW LV UHOHDVHG XQGHU WKLV /LFHQVH� ,I D VHFWLRQ GRHV
QRW Wࢺ WKH DERYH GHࢺQLWLRQ RI 6HFRQGDU\ WKHQ LW LV QRW DOORZHG WR EH
GHVLJQDWHG DV ,QYDULDQW� 7KH 'RFXPHQW PD\ FRQWDLQ ]HUR ,QYDULDQW
6HFWLRQV� ,I WKH 'RFXPHQW GRHV QRW LGHQWLI\ DQ\ ,QYDULDQW 6HFWLRQV
WKHQ WKHUH DUH QRQH�

7KH ْ&RYHU 7H[WVْ DUH FHUWDLQ VKRUW SDVVDJHV RI WH[W WKDW DUH OLVWHG� DV
)URQW�&RYHU 7H[WV RU %DFN�&RYHU 7H[WV� LQ WKH QRWLFH WKDW VD\V WKDW
WKH 'RFXPHQW LV UHOHDVHG XQGHU WKLV /LFHQVH� $ )URQW�&RYHU 7H[W PD\
EH DW PRVW � ZRUGV� DQG D %DFN�&RYHU 7H[W PD\ EH DW PRVW �� ZRUGV�

$ ْ7UDQVSDUHQWْ FRS\ RI WKH 'RFXPHQW PHDQV D PDFKLQH�UHDGDEOH
FRS\� UHSUHVHQWHG LQ D IRUPDW ZKRVH VSHFLࢺFDWLRQ LV DYDLODEOH WR WKH
JHQHUDO SXEOLF� WKDW LV VXLWDEOH IRU UHYLVLQJ WKH GRFXPHQW VWUDLJKWIRU�
ZDUGO\ ZLWK JHQHULF WH[W HGLWRUV RU �IRU LPDJHV FRPSRVHG RI SL[HOV�
JHQHULF SDLQW SURJUDPV RU �IRU GUDZLQJV� VRPH ZLGHO\ DYDLODEOH GUDZLQJ
HGLWRU� DQG WKDW LV VXLWDEOH IRU LQSXW WR WH[W IRUPDWWHUV RU IRU DXWRPDWLF
WUDQVODWLRQ WR D YDULHW\ RI IRUPDWV VXLWDEOH IRU LQSXW WR WH[W IRUPDWWHUV�
$ FRS\ PDGH LQ DQ RWKHUZLVH 7UDQVSDUHQW OHࢺ IRUPDW ZKRVH PDUNXS�
RU DEVHQFH RI PDUNXS� KDV EHHQ DUUDQJHG WR WKZDUW RU GLVFRXUDJH VXE�
VHTXHQW PRGLࢺFDWLRQ E\ UHDGHUV LV QRW 7UDQVSDUHQW� $Q LPDJH IRUPDW
LV QRW 7UDQVSDUHQW LI XVHG IRU DQ\ VXEVWDQWLDO DPRXQW RI WH[W� $ FRS\
WKDW LV QRW ْ7UDQVSDUHQWْ LV FDOOHG ْ2SDTXHْ�

([DPSOHV RI VXLWDEOH IRUPDWV IRU 7UDQVSDUHQW FRSLHV LQFOXGH SODLQ
$6&,, ZLWKRXW PDUNXS� 7H[LQIR LQSXW IRUPDW� /D7H; LQSXW IRU�
PDW� 6*0/ RU ;0/ XVLQJ D SXEOLFO\ DYDLODEOH '7'� DQG VWDQGDUG�
FRQIRUPLQJ VLPSOH +70/� 3RVW6FULSW RU 3') GHVLJQHG IRU KXPDQ
PRGLࢺFDWLRQ� ([DPSOHV RI WUDQVSDUHQW LPDJH IRUPDWV LQFOXGH 31*�
;&) DQG -3*� 2SDTXH IRUPDWV LQFOXGH SURSULHWDU\ IRUPDWV WKDW FDQ
EH UHDG DQG HGLWHG RQO\ E\ SURSULHWDU\ ZRUG SURFHVVRUV� 6*0/ RU
;0/ IRU ZKLFK WKH '7' DQG�RU SURFHVVLQJ WRROV DUH QRW JHQHUDOO\
DYDLODEOH� DQG WKH PDFKLQH�JHQHUDWHG +70/� 3RVW6FULSW RU 3') SUR�
GXFHG E\ VRPH ZRUG SURFHVVRUV IRU RXWSXW SXUSRVHV RQO\�

7KH ْ7LWOH 3DJHْ PHDQV� IRU D SULQWHG ERRN� WKH WLWOH SDJH LWVHOI� SOXV
VXFK IROORZLQJ SDJHV DV DUH QHHGHG WR KROG� OHJLEO\� WKH PDWHULDO WKLV
/LFHQVH UHTXLUHV WR DSSHDU LQ WKH WLWOH SDJH� )RU ZRUNV LQ IRUPDWV
ZKLFK GR QRW KDYH DQ\ WLWOH SDJH DV VXFK� ْ7LWOH 3DJHْ PHDQV WKH WH[W
QHDU WKH PRVW SURPLQHQW DSSHDUDQFH RI WKH ZRUNَV WLWOH� SUHFHGLQJ WKH
EHJLQQLQJ RI WKH ERG\ RI WKH WH[W�

7KH ْSXEOLVKHUْ PHDQV DQ\ SHUVRQ RU HQWLW\ WKDW GLVWULEXWHV FRSLHV RI
WKH 'RFXPHQW WR WKH SXEOLF�

$ VHFWLRQ ْ(QWLWOHG ;<=ْ PHDQV D QDPHG VXEXQLW RI WKH 'RFXPHQW
ZKRVH WLWOH HLWKHU LV SUHFLVHO\ ;<= RU FRQWDLQV ;<= LQ SDUHQWKHVHV

IROORZLQJ WH[W WKDW WUDQVODWHV ;<= LQ DQRWKHU ODQJXDJH� �+HUH ;<=
VWDQGV IRU D VSHFLࢺF VHFWLRQ QDPH PHQWLRQHG EHORZ� VXFK DV ْ$FNQRZO�
HGJHPHQWVْ� ْ'HGLFDWLRQVْ� ْ(QGRUVHPHQWVْ� RU ْ+LVWRU\ْ�� 7R ْ3UHVHUYH
WKH 7LWOHْ RI VXFK D VHFWLRQ ZKHQ \RX PRGLI\ WKH 'RFXPHQW PHDQV WKDW
LW UHPDLQV D VHFWLRQ ْ(QWLWOHG ;<=ْ DFFRUGLQJ WR WKLV GHࢺQLWLRQ�

7KH 'RFXPHQW PD\ LQFOXGH :DUUDQW\ 'LVFODLPHUV QH[W WR WKH QRWLFH
ZKLFK VWDWHV WKDW WKLV /LFHQVH DSSOLHV WR WKH 'RFXPHQW� 7KHVH :DU�
UDQW\ 'LVFODLPHUV DUH FRQVLGHUHG WR EH LQFOXGHG E\ UHIHUHQFH LQ WKLV
/LFHQVH� EXW RQO\ DV UHJDUGV GLVFODLPLQJ ZDUUDQWLHV� DQ\ RWKHU LPSOL�
FDWLRQ WKDW WKHVH :DUUDQW\ 'LVFODLPHUV PD\ KDYH LV YRLG DQG KDV QR
HࢹHFW RQ WKH PHDQLQJ RI WKLV /LFHQVH� �� 9(5%$7,0 &23<,1*

<RX PD\ FRS\ DQG GLVWULEXWH WKH 'RFXPHQW LQ DQ\ PHGLXP� HLWKHU
FRPPHUFLDOO\ RU QRQFRPPHUFLDOO\� SURYLGHG WKDW WKLV /LFHQVH� WKH
FRS\ULJKW QRWLFHV� DQG WKH OLFHQVH QRWLFH VD\LQJ WKLV /LFHQVH DSSOLHV
WR WKH 'RFXPHQW DUH UHSURGXFHG LQ DOO FRSLHV� DQG WKDW \RX DGG QR
RWKHU FRQGLWLRQV ZKDWVRHYHU WR WKRVH RI WKLV /LFHQVH� <RX PD\ QRW XVH
WHFKQLFDO PHDVXUHV WR REVWUXFW RU FRQWURO WKH UHDGLQJ RU IXUWKHU FRS\�
LQJ RI WKH FRSLHV \RX PDNH RU GLVWULEXWH� +RZHYHU� \RX PD\ DFFHSW
FRPSHQVDWLRQ LQ H[FKDQJH IRU FRSLHV� ,I \RX GLVWULEXWH D ODUJH HQRXJK
QXPEHU RI FRSLHV \RX PXVW DOVR IROORZ WKH FRQGLWLRQV LQ VHFWLRQ ��

<RX PD\ DOVR OHQG FRSLHV� XQGHU WKH VDPH FRQGLWLRQV VWDWHG DERYH� DQG
\RX PD\ SXEOLFO\ GLVSOD\ FRSLHV� �� &23<,1* ,1 48$17,7<

,I \RX SXEOLVK SULQWHG FRSLHV �RU FRSLHV LQ PHGLD WKDW FRPPRQO\ KDYH
SULQWHG FRYHUV� RI WKH 'RFXPHQW� QXPEHULQJ PRUH WKDQ ���� DQG WKH
'RFXPHQWَV OLFHQVH QRWLFH UHTXLUHV &RYHU 7H[WV� \RX PXVW HQFORVH WKH
FRSLHV LQ FRYHUV WKDW FDUU\� FOHDUO\ DQG OHJLEO\� DOO WKHVH &RYHU 7H[WV�
)URQW�&RYHU 7H[WV RQ WKH IURQW FRYHU� DQG %DFN�&RYHU 7H[WV RQ WKH
EDFN FRYHU� %RWK FRYHUV PXVW DOVR FOHDUO\ DQG OHJLEO\ LGHQWLI\ \RX DV
WKH SXEOLVKHU RI WKHVH FRSLHV� 7KH IURQW FRYHU PXVW SUHVHQW WKH IXOO WLWOH
ZLWK DOO ZRUGV RI WKH WLWOH HTXDOO\ SURPLQHQW DQG YLVLEOH� <RX PD\ DGG
RWKHU PDWHULDO RQ WKH FRYHUV LQ DGGLWLRQ� &RS\LQJ ZLWK FKDQJHV OLPLWHG
WR WKH FRYHUV� DV ORQJ DV WKH\ SUHVHUYH WKH WLWOH RI WKH 'RFXPHQW DQG
VDWLVI\ WKHVH FRQGLWLRQV� FDQ EH WUHDWHG DV YHUEDWLP FRS\LQJ LQ RWKHU
UHVSHFWV�

,I WKH UHTXLUHG WH[WV IRU HLWKHU FRYHU DUH WRR YROXPLQRXV WR Wࢺ OHJLEO\�
\RX VKRXOG SXW WKH UVWࢺ RQHV OLVWHG �DV PDQ\ DV Wࢺ UHDVRQDEO\� RQ WKH
DFWXDO FRYHU� DQG FRQWLQXH WKH UHVW RQWR DGMDFHQW SDJHV�

,I \RX SXEOLVK RU GLVWULEXWH 2SDTXH FRSLHV RI WKH 'RFXPHQW QXPEHULQJ
PRUH WKDQ ���� \RX PXVW HLWKHU LQFOXGH D PDFKLQH�UHDGDEOH 7UDQVSDU�
HQW FRS\ DORQJ ZLWK HDFK 2SDTXH FRS\� RU VWDWH LQ RU ZLWK HDFK 2SDTXH
FRS\ D FRPSXWHU�QHWZRUN ORFDWLRQ IURP ZKLFK WKH JHQHUDO QHWZRUN�
XVLQJ SXEOLF KDV DFFHVV WR GRZQORDG XVLQJ SXEOLF�VWDQGDUG QHWZRUN
SURWRFROV D FRPSOHWH 7UDQVSDUHQW FRS\ RI WKH 'RFXPHQW� IUHH RI DGGHG
PDWHULDO� ,I \RX XVH WKH ODWWHU RSWLRQ� \RX PXVW WDNH UHDVRQDEO\ SUX�
GHQW VWHSV� ZKHQ \RX EHJLQ GLVWULEXWLRQ RI 2SDTXH FRSLHV LQ TXDQWLW\�
WR HQVXUH WKDW WKLV 7UDQVSDUHQW FRS\ ZLOO UHPDLQ WKXV DFFHVVLEOH DW WKH
VWDWHG ORFDWLRQ XQWLO DW OHDVW RQH \HDU DIWHU WKH ODVW WLPH \RX GLVWULEXWH
DQ 2SDTXH FRS\ �GLUHFWO\ RU WKURXJK \RXU DJHQWV RU UHWDLOHUV� RI WKDW
HGLWLRQ WR WKH SXEOLF�

,W LV UHTXHVWHG� EXW QRW UHTXLUHG� WKDW \RX FRQWDFW WKH DXWKRUV RI WKH
'RFXPHQW ZHOO EHIRUH UHGLVWULEXWLQJ DQ\ ODUJH QXPEHU RI FRSLHV� WR
JLYH WKHP D FKDQFH WR SURYLGH \RX ZLWK DQ XSGDWHG YHUVLRQ RI WKH
'RFXPHQW� �� 02',),&$7,216

<RX PD\ FRS\ DQG GLVWULEXWH D 0RGLࢺHG 9HUVLRQ RI WKH 'RFXPHQW XQ�
GHU WKH FRQGLWLRQV RI VHFWLRQV � DQG � DERYH� SURYLGHG WKDW \RX UHOHDVH
WKH 0RGLࢺHG 9HUVLRQ XQGHU SUHFLVHO\ WKLV /LFHQVH� ZLWK WKH 0RGLࢺHG
9HUVLRQ OOLQJࢺ WKH UROH RI WKH 'RFXPHQW� WKXV OLFHQVLQJ GLVWULEXWLRQ
DQG PRGLࢺFDWLRQ RI WKH 0RGLࢺHG 9HUVLRQ WR ZKRHYHU SRVVHVVHV D FRS\
RI LW� ,Q DGGLWLRQ� \RX PXVW GR WKHVH WKLQJV LQ WKH 0RGLࢺHG 9HUVLRQ�

 $� 8VH LQ WKH 7LWOH 3DJH �DQG RQ WKH FRYHUV� LI DQ\� D WLWOH GLV�
WLQFW IURP WKDW RI WKH 'RFXPHQW� DQG IURP WKRVH RI SUHYLRXV YHUVLRQV
�ZKLFK VKRXOG� LI WKHUH ZHUH DQ\� EH OLVWHG LQ WKH +LVWRU\ VHFWLRQ RI
WKH 'RFXPHQW�� <RX PD\ XVH WKH VDPH WLWOH DV D SUHYLRXV YHUVLRQ LI
WKH RULJLQDO SXEOLVKHU RI WKDW YHUVLRQ JLYHV SHUPLVVLRQ�  %� /LVW RQ
WKH 7LWOH 3DJH� DV DXWKRUV� RQH RU PRUH SHUVRQV RU HQWLWLHV UHVSRQVLEOH
IRU DXWKRUVKLS RI WKH PRGLࢺFDWLRQV LQ WKH 0RGLࢺHG 9HUVLRQ� WRJHWKHU
ZLWK DW OHDVW YHࢺ RI WKH SULQFLSDO DXWKRUV RI WKH 'RFXPHQW �DOO RI LWV
SULQFLSDO DXWKRUV� LI LW KDV IHZHU WKDQ ��YHࢺ XQOHVV WKH\ UHOHDVH \RX
IURP WKLV UHTXLUHPHQW�  &� 6WDWH RQ WKH 7LWOH SDJH WKH QDPH RI WKH
SXEOLVKHU RI WKH 0RGLࢺHG 9HUVLRQ� DV WKH SXEOLVKHU�  '� 3UHVHUYH
DOO WKH FRS\ULJKW QRWLFHV RI WKH 'RFXPHQW�  (� $GG DQ DSSURSULDWH
FRS\ULJKW QRWLFH IRU \RXU PRGLࢺFDWLRQV DGMDFHQW WR WKH RWKHU FRS\ULJKW
QRWLFHV�  )� ,QFOXGH� LPPHGLDWHO\ DIWHU WKH FRS\ULJKW QRWLFHV� D OLFHQVH
QRWLFH JLYLQJ WKH SXEOLF SHUPLVVLRQ WR XVH WKH 0RGLࢺHG 9HUVLRQ XQGHU
WKH WHUPV RI WKLV /LFHQVH� LQ WKH IRUP VKRZQ LQ WKH $GGHQGXP EHORZ�
 *� 3UHVHUYH LQ WKDW OLFHQVH QRWLFH WKH IXOO OLVWV RI ,QYDULDQW 6HFWLRQV
DQG UHTXLUHG &RYHU 7H[WV JLYHQ LQ WKH 'RFXPHQWَV OLFHQVH QRWLFH� 
+� ,QFOXGH DQ XQDOWHUHG FRS\ RI WKLV /LFHQVH�  ,� 3UHVHUYH WKH VHFWLRQ
(QWLWOHG ْ+LVWRU\ْ� 3UHVHUYH LWV 7LWOH� DQG DGG WR LW DQ LWHP VWDWLQJ DW
OHDVW WKH WLWOH� \HDU� QHZ DXWKRUV� DQG SXEOLVKHU RI WKH 0RGLࢺHG 9HU�
VLRQ DV JLYHQ RQ WKH 7LWOH 3DJH� ,I WKHUH LV QR VHFWLRQ (QWLWOHG ْ+LVWRU\ْ
LQ WKH 'RFXPHQW� FUHDWH RQH VWDWLQJ WKH WLWOH� \HDU� DXWKRUV� DQG SXE�
OLVKHU RI WKH 'RFXPHQW DV JLYHQ RQ LWV 7LWOH 3DJH� WKHQ DGG DQ LWHP
GHVFULELQJ WKH 0RGLࢺHG 9HUVLRQ DV VWDWHG LQ WKH SUHYLRXV VHQWHQFH� 
-� 3UHVHUYH WKH QHWZRUN ORFDWLRQ� LI DQ\� JLYHQ LQ WKH 'RFXPHQW IRU
SXEOLF DFFHVV WR D 7UDQVSDUHQW FRS\ RI WKH 'RFXPHQW� DQG OLNHZLVH WKH
QHWZRUN ORFDWLRQV JLYHQ LQ WKH 'RFXPHQW IRU SUHYLRXV YHUVLRQV LW ZDV
EDVHG RQ� 7KHVH PD\ EH SODFHG LQ WKH ْ+LVWRU\ْ VHFWLRQ� <RX PD\ RPLW
D QHWZRUN ORFDWLRQ IRU D ZRUN WKDW ZDV SXEOLVKHG DW OHDVW IRXU \HDUV
EHIRUH WKH 'RFXPHQW LWVHOI� RU LI WKH RULJLQDO SXEOLVKHU RI WKH YHUVLRQ LW
UHIHUV WR JLYHV SHUPLVVLRQ�  .� )RU DQ\ VHFWLRQ (QWLWOHG ْ$FNQRZOHGJH�
PHQWVْ RU ْ'HGLFDWLRQVْ� 3UHVHUYH WKH 7LWOH RI WKH VHFWLRQ� DQG SUHVHUYH
LQ WKH VHFWLRQ DOO WKH VXEVWDQFH DQG WRQH RI HDFK RI WKH FRQWULEXWRU DF�
NQRZOHGJHPHQWV DQG�RU GHGLFDWLRQV JLYHQ WKHUHLQ�  /� 3UHVHUYH DOO
WKH ,QYDULDQW 6HFWLRQV RI WKH 'RFXPHQW� XQDOWHUHG LQ WKHLU WH[W DQG

LQ WKHLU WLWOHV� 6HFWLRQ QXPEHUV RU WKH HTXLYDOHQW DUH QRW FRQVLGHUHG
SDUW RI WKH VHFWLRQ WLWOHV�  0� 'HOHWH DQ\ VHFWLRQ (QWLWOHG ْ(QGRUVH�
PHQWVْ� 6XFK D VHFWLRQ PD\ QRW EH LQFOXGHG LQ WKH 0RGLࢺHG 9HUVLRQ�
 1� 'R QRW UHWLWOH DQ\ H[LVWLQJ VHFWLRQ WR EH (QWLWOHG ْ(QGRUVHPHQWVْ
RU WR FRQࢻLFW LQ WLWOH ZLWK DQ\ ,QYDULDQW 6HFWLRQ�  2� 3UHVHUYH DQ\
:DUUDQW\ 'LVFODLPHUV�

,I WKH 0RGLࢺHG 9HUVLRQ LQFOXGHV QHZ IURQW�PDWWHU VHFWLRQV RU DSSHQ�
GLFHV WKDW TXDOLI\ DV 6HFRQGDU\ 6HFWLRQV DQG FRQWDLQ QR PDWHULDO FRSLHG
IURP WKH 'RFXPHQW� \RX PD\ DW \RXU RSWLRQ GHVLJQDWH VRPH RU DOO RI
WKHVH VHFWLRQV DV LQYDULDQW� 7R GR WKLV� DGG WKHLU WLWOHV WR WKH OLVW RI
,QYDULDQW 6HFWLRQV LQ WKH 0RGLࢺHG 9HUVLRQَV OLFHQVH QRWLFH� 7KHVH WLWOHV
PXVW EH GLVWLQFW IURP DQ\ RWKHU VHFWLRQ WLWOHV�

<RX PD\ DGG D VHFWLRQ (QWLWOHG ْ(QGRUVHPHQWVْ� SURYLGHG LW FRQ�
WDLQV QRWKLQJ EXW HQGRUVHPHQWV RI \RXU 0RGLࢺHG 9HUVLRQ E\ YDULRXV
SDUWLHVًIRU H[DPSOH� VWDWHPHQWV RI SHHU UHYLHZ RU WKDW WKH WH[W KDV
EHHQ DSSURYHG E\ DQ RUJDQL]DWLRQ DV WKH DXWKRULWDWLYH GHࢺQLWLRQ RI D
VWDQGDUG�

<RX PD\ DGG D SDVVDJH RI XS WR YHࢺ ZRUGV DV D )URQW�&RYHU 7H[W�
DQG D SDVVDJH RI XS WR �� ZRUGV DV D %DFN�&RYHU 7H[W� WR WKH HQG
RI WKH OLVW RI &RYHU 7H[WV LQ WKH 0RGLࢺHG 9HUVLRQ� 2QO\ RQH SDVVDJH
RI )URQW�&RYHU 7H[W DQG RQH RI %DFN�&RYHU 7H[W PD\ EH DGGHG E\
�RU WKURXJK DUUDQJHPHQWV PDGH E\� DQ\ RQH HQWLW\� ,I WKH 'RFXPHQW
DOUHDG\ LQFOXGHV D FRYHU WH[W IRU WKH VDPH FRYHU� SUHYLRXVO\ DGGHG E\
\RX RU E\ DUUDQJHPHQW PDGH E\ WKH VDPH HQWLW\ \RX DUH DFWLQJ RQ
EHKDOI RI� \RX PD\ QRW DGG DQRWKHU� EXW \RX PD\ UHSODFH WKH ROG RQH�
RQ H[SOLFLW SHUPLVVLRQ IURP WKH SUHYLRXV SXEOLVKHU WKDW DGGHG WKH ROG
RQH�

7KH DXWKRU�V� DQG SXEOLVKHU�V� RI WKH 'RFXPHQW GR QRW E\ WKLV /L�
FHQVH JLYH SHUPLVVLRQ WR XVH WKHLU QDPHV IRU SXEOLFLW\ IRU RU WR DV�
VHUW RU LPSO\ HQGRUVHPHQW RI DQ\ 0RGLࢺHG 9HUVLRQ� �� &20%,1,1*
'2&80(176

<RX PD\ FRPELQH WKH 'RFXPHQW ZLWK RWKHU GRFXPHQWV UHOHDVHG XQGHU
WKLV /LFHQVH� XQGHU WKH WHUPV GHࢺQHG LQ VHFWLRQ � DERYH IRU PRGLࢺHG
YHUVLRQV� SURYLGHG WKDW \RX LQFOXGH LQ WKH FRPELQDWLRQ DOO RI WKH ,Q�
YDULDQW 6HFWLRQV RI DOO RI WKH RULJLQDO GRFXPHQWV� XQPRGLࢺHG� DQG OLVW
WKHP DOO DV ,QYDULDQW 6HFWLRQV RI \RXU FRPELQHG ZRUN LQ LWV OLFHQVH
QRWLFH� DQG WKDW \RX SUHVHUYH DOO WKHLU :DUUDQW\ 'LVFODLPHUV�

7KH FRPELQHG ZRUN QHHG RQO\ FRQWDLQ RQH FRS\ RI WKLV /LFHQVH� DQG
PXOWLSOH LGHQWLFDO ,QYDULDQW 6HFWLRQV PD\ EH UHSODFHG ZLWK D VLQJOH
FRS\� ,I WKHUH DUH PXOWLSOH ,QYDULDQW 6HFWLRQV ZLWK WKH VDPH QDPH
EXW GLࢹHUHQW FRQWHQWV� PDNH WKH WLWOH RI HDFK VXFK VHFWLRQ XQLTXH E\
DGGLQJ DW WKH HQG RI LW� LQ SDUHQWKHVHV� WKH QDPH RI WKH RULJLQDO DX�
WKRU RU SXEOLVKHU RI WKDW VHFWLRQ LI NQRZQ� RU HOVH D XQLTXH QXPEHU�
0DNH WKH VDPH DGMXVWPHQW WR WKH VHFWLRQ WLWOHV LQ WKH OLVW RI ,QYDULDQW
6HFWLRQV LQ WKH OLFHQVH QRWLFH RI WKH FRPELQHG ZRUN�

,Q WKH FRPELQDWLRQ� \RX PXVW FRPELQH DQ\ VHFWLRQV (QWLWOHG ْ+LVWRU\ْ
LQ WKH YDULRXV RULJLQDO GRFXPHQWV� IRUPLQJ RQH VHFWLRQ (QWLWOHG ْ+LV�
WRU\ْ� OLNHZLVH FRPELQH DQ\ VHFWLRQV (QWLWOHG ْ$FNQRZOHGJHPHQWVْ� DQG
DQ\ VHFWLRQV (QWLWOHG ْ'HGLFDWLRQVْ� <RX PXVW GHOHWH DOO VHFWLRQV (Q�
WLWOHG ْ(QGRUVHPHQWVْ� �� &2//(&7,216 2) '2&80(176

<RX PD\ PDNH D FROOHFWLRQ FRQVLVWLQJ RI WKH 'RFXPHQW DQG RWKHU GRF�
XPHQWV UHOHDVHG XQGHU WKLV /LFHQVH� DQG UHSODFH WKH LQGLYLGXDO FRSLHV
RI WKLV /LFHQVH LQ WKH YDULRXV GRFXPHQWV ZLWK D VLQJOH FRS\ WKDW LV
LQFOXGHG LQ WKH FROOHFWLRQ� SURYLGHG WKDW \RX IROORZ WKH UXOHV RI WKLV
/LFHQVH IRU YHUEDWLP FRS\LQJ RI HDFK RI WKH GRFXPHQWV LQ DOO RWKHU
UHVSHFWV�

<RX PD\ H[WUDFW D VLQJOH GRFXPHQW IURP VXFK D FROOHFWLRQ� DQG GLV�
WULEXWH LW LQGLYLGXDOO\ XQGHU WKLV /LFHQVH� SURYLGHG \RX LQVHUW D FRS\
RI WKLV /LFHQVH LQWR WKH H[WUDFWHG GRFXPHQW� DQG IROORZ WKLV /LFHQVH
LQ DOO RWKHU UHVSHFWV UHJDUGLQJ YHUEDWLP FRS\LQJ RI WKDW GRFXPHQW� ��
$**5(*$7,21 :,7+ ,1'(3(1'(17 :25.6

$ FRPSLODWLRQ RI WKH 'RFXPHQW RU LWV GHULYDWLYHV ZLWK RWKHU VHSDUDWH
DQG LQGHSHQGHQW GRFXPHQWV RU ZRUNV� LQ RU RQ D YROXPH RI D VWRUDJH RU
GLVWULEXWLRQ PHGLXP� LV FDOOHG DQ ْDJJUHJDWHْ LI WKH FRS\ULJKW UHVXOWLQJ
IURP WKH FRPSLODWLRQ LV QRW XVHG WR OLPLW WKH OHJDO ULJKWV RI WKH FRP�
SLODWLRQَV XVHUV EH\RQG ZKDW WKH LQGLYLGXDO ZRUNV SHUPLW� :KHQ WKH
'RFXPHQW LV LQFOXGHG LQ DQ DJJUHJDWH� WKLV /LFHQVH GRHV QRW DSSO\ WR
WKH RWKHU ZRUNV LQ WKH DJJUHJDWH ZKLFK DUH QRW WKHPVHOYHV GHULYDWLYH
ZRUNV RI WKH 'RFXPHQW�

,I WKH &RYHU 7H[W UHTXLUHPHQW RI VHFWLRQ � LV DSSOLFDEOH WR WKHVH FRSLHV
RI WKH 'RFXPHQW� WKHQ LI WKH 'RFXPHQW LV OHVV WKDQ RQH KDOI RI WKH
HQWLUH DJJUHJDWH� WKH 'RFXPHQWَV &RYHU 7H[WV PD\ EH SODFHG RQ FRY�
HUV WKDW EUDFNHW WKH 'RFXPHQW ZLWKLQ WKH DJJUHJDWH� RU WKH HOHFWURQLF
HTXLYDOHQW RI FRYHUV LI WKH 'RFXPHQW LV LQ HOHFWURQLF IRUP� 2WKHUZLVH
WKH\ PXVW DSSHDU RQ SULQWHG FRYHUV WKDW EUDFNHW WKH ZKROH DJJUHJDWH�
�� 75$16/$7,21

7UDQVODWLRQ LV FRQVLGHUHG D NLQG RI PRGLࢺFDWLRQ� VR \RX PD\ GLVWULEXWH
WUDQVODWLRQV RI WKH 'RFXPHQW XQGHU WKH WHUPV RI VHFWLRQ �� 5HSODFLQJ
,QYDULDQW 6HFWLRQV ZLWK WUDQVODWLRQV UHTXLUHV VSHFLDO SHUPLVVLRQ IURP
WKHLU FRS\ULJKW KROGHUV� EXW \RX PD\ LQFOXGH WUDQVODWLRQV RI VRPH RU DOO
,QYDULDQW 6HFWLRQV LQ DGGLWLRQ WR WKH RULJLQDO YHUVLRQV RI WKHVH ,QYDUL�
DQW 6HFWLRQV� <RX PD\ LQFOXGH D WUDQVODWLRQ RI WKLV /LFHQVH� DQG DOO WKH
OLFHQVH QRWLFHV LQ WKH 'RFXPHQW� DQG DQ\ :DUUDQW\ 'LVFODLPHUV� SUR�
YLGHG WKDW \RX DOVR LQFOXGH WKH RULJLQDO (QJOLVK YHUVLRQ RI WKLV /LFHQVH
DQG WKH RULJLQDO YHUVLRQV RI WKRVH QRWLFHV DQG GLVFODLPHUV� ,Q FDVH RI D
GLVDJUHHPHQW EHWZHHQ WKH WUDQVODWLRQ DQG WKH RULJLQDO YHUVLRQ RI WKLV
/LFHQVH RU D QRWLFH RU GLVFODLPHU� WKH RULJLQDO YHUVLRQ ZLOO SUHYDLO�

,I D VHFWLRQ LQ WKH 'RFXPHQW LV (QWLWOHG ْ$FNQRZOHGJHPHQWVْ� ْ'HGL�
FDWLRQVْ� RU ْ+LVWRU\ْ� WKH UHTXLUHPHQW �VHFWLRQ �� WR 3UHVHUYH LWV 7LWOH

�VHFWLRQ �� ZLOO W\SLFDOO\ UHTXLUH FKDQJLQJ WKH DFWXDO WLWOH� �� 7(50,�
1$7,21

<RX PD\ QRW FRS\� PRGLI\� VXEOLFHQVH� RU GLVWULEXWH WKH 'RFXPHQW
H[FHSW DV H[SUHVVO\ SURYLGHG XQGHU WKLV /LFHQVH� $Q\ DWWHPSW RWK�
HUZLVH WR FRS\� PRGLI\� VXEOLFHQVH� RU GLVWULEXWH LW LV YRLG� DQG ZLOO
DXWRPDWLFDOO\ WHUPLQDWH \RXU ULJKWV XQGHU WKLV /LFHQVH�

+RZHYHU� LI \RX FHDVH DOO YLRODWLRQ RI WKLV /LFHQVH� WKHQ \RXU OLFHQVH
IURP D SDUWLFXODU FRS\ULJKW KROGHU LV UHLQVWDWHG �D� SURYLVLRQDOO\� XQ�
OHVV DQG XQWLO WKH FRS\ULJKW KROGHU H[SOLFLWO\ DQG \QDOOࢺ WHUPLQDWHV
\RXU OLFHQVH� DQG �E� SHUPDQHQWO\� LI WKH FRS\ULJKW KROGHU IDLOV WR QR�
WLI\ \RX RI WKH YLRODWLRQ E\ VRPH UHDVRQDEOH PHDQV SULRU WR �� GD\V
DIWHU WKH FHVVDWLRQ�

0RUHRYHU� \RXU OLFHQVH IURP D SDUWLFXODU FRS\ULJKW KROGHU LV UHLQVWDWHG
SHUPDQHQWO\ LI WKH FRS\ULJKW KROGHU QRWLࢺHV \RX RI WKH YLRODWLRQ E\
VRPH UHDVRQDEOH PHDQV� WKLV LV WKH UVWࢺ WLPH \RX KDYH UHFHLYHG QRWLFH
RI YLRODWLRQ RI WKLV /LFHQVH �IRU DQ\ ZRUN� IURP WKDW FRS\ULJKW KROGHU�
DQG \RX FXUH WKH YLRODWLRQ SULRU WR �� GD\V DIWHU \RXU UHFHLSW RI WKH
QRWLFH�

7HUPLQDWLRQ RI \RXU ULJKWV XQGHU WKLV VHFWLRQ GRHV QRW WHUPLQDWH WKH
OLFHQVHV RI SDUWLHV ZKR KDYH UHFHLYHG FRSLHV RU ULJKWV IURP \RX XQGHU
WKLV /LFHQVH� ,I \RXU ULJKWV KDYH EHHQ WHUPLQDWHG DQG QRW SHUPDQHQWO\
UHLQVWDWHG� UHFHLSW RI D FRS\ RI VRPH RU DOO RI WKH VDPH PDWHULDO GRHV
QRW JLYH \RX DQ\ ULJKWV WR XVH LW� ��� )8785( 5(9,6,216 2) 7+,6
/,&(16(

7KH )UHH 6RIWZDUH )RXQGDWLRQ PD\ SXEOLVK QHZ� UHYLVHG YHUVLRQV
RI WKH *18 )UHH 'RFXPHQWDWLRQ /LFHQVH IURP WLPH WR WLPH� 6XFK
QHZ YHUVLRQV ZLOO EH VLPLODU LQ VSLULW WR WKH SUHVHQW YHUVLRQ� EXW
PD\ GLࢹHU LQ GHWDLO WR DGGUHVV QHZ SUREOHPV RU FRQFHUQV� 6HH
KWWS���ZZZ�JQX�RUJ�FRS\OHIW��

(DFK YHUVLRQ RI WKH /LFHQVH LV JLYHQ D GLVWLQJXLVKLQJ YHUVLRQ QXPEHU�
,I WKH 'RFXPHQW VSHFLࢺHV WKDW D SDUWLFXODU QXPEHUHG YHUVLRQ RI WKLV
/LFHQVH ْRU DQ\ ODWHU YHUVLRQْ DSSOLHV WR LW� \RX KDYH WKH RSWLRQ RI
IROORZLQJ WKH WHUPV DQG FRQGLWLRQV HLWKHU RI WKDW VSHFLࢺHG YHUVLRQ RU
RI DQ\ ODWHU YHUVLRQ WKDW KDV EHHQ SXEOLVKHG �QRW DV D GUDIW� E\ WKH
)UHH 6RIWZDUH )RXQGDWLRQ� ,I WKH 'RFXPHQW GRHV QRW VSHFLI\ D YHUVLRQ
QXPEHU RI WKLV /LFHQVH� \RX PD\ FKRRVH DQ\ YHUVLRQ HYHU SXEOLVKHG
�QRW DV D GUDIW� E\ WKH )UHH 6RIWZDUH )RXQGDWLRQ� ,I WKH 'RFXPHQW
VSHFLࢺHV WKDW D SUR[\ FDQ GHFLGH ZKLFK IXWXUH YHUVLRQV RI WKLV /LFHQVH
FDQ EH XVHG� WKDW SUR[\َV SXEOLF VWDWHPHQW RI DFFHSWDQFH RI D YHUVLRQ
SHUPDQHQWO\ DXWKRUL]HV \RX WR FKRRVH WKDW YHUVLRQ IRU WKH 'RFXPHQW�
��� 5(/,&(16,1*

ْ0DVVLYH 0XOWLDXWKRU &ROODERUDWLRQ 6LWHْ �RU ْ00& 6LWHْ� PHDQV DQ\
:RUOG :LGH :HE VHUYHU WKDW SXEOLVKHV FRS\ULJKWDEOH ZRUNV DQG DOVR
SURYLGHV SURPLQHQW IDFLOLWLHV IRU DQ\ERG\ WR HGLW WKRVH ZRUNV� $ SXEOLF
ZLNL WKDW DQ\ERG\ FDQ HGLW LV DQ H[DPSOH RI VXFK D VHUYHU� $ ْ0DVVLYH
0XOWLDXWKRU &ROODERUDWLRQْ �RU ْ00&ْ� FRQWDLQHG LQ WKH VLWH PHDQV
DQ\ VHW RI FRS\ULJKWDEOH ZRUNV WKXV SXEOLVKHG RQ WKH 00& VLWH�

ْ&&�%<�6$ْ PHDQV WKH &UHDWLYH &RPPRQV $WWULEXWLRQ�6KDUH $OLNH
��� OLFHQVH SXEOLVKHG E\ &UHDWLYH &RPPRQV &RUSRUDWLRQ� D QRW�IRU�
SURࢺW FRUSRUDWLRQ ZLWK D SULQFLSDO SODFH RI EXVLQHVV LQ 6DQ )UDQFLVFR�
&DOLIRUQLD� DV ZHOO DV IXWXUH FRS\OHIW YHUVLRQV RI WKDW OLFHQVH SXEOLVKHG
E\ WKDW VDPH RUJDQL]DWLRQ�

ْ,QFRUSRUDWHْ PHDQV WR SXEOLVK RU UHSXEOLVK D 'RFXPHQW� LQ ZKROH RU
LQ SDUW� DV SDUW RI DQRWKHU 'RFXPHQW�

$Q 00& LV ْHOLJLEOH IRU UHOLFHQVLQJْ LI LW LV OLFHQVHG XQGHU WKLV /LFHQVH�
DQG LI DOO ZRUNV WKDW ZHUH UVWࢺ SXEOLVKHG XQGHU WKLV /LFHQVH VRPHZKHUH
RWKHU WKDQ WKLV 00&� DQG VXEVHTXHQWO\ LQFRUSRUDWHG LQ ZKROH RU LQ
SDUW LQWR WKH 00&� ��� KDG QR FRYHU WH[WV RU LQYDULDQW VHFWLRQV� DQG
��� ZHUH WKXV LQFRUSRUDWHG SULRU WR 1RYHPEHU �� �����

7KH RSHUDWRU RI DQ 00& 6LWH PD\ UHSXEOLVK DQ 00& FRQWDLQHG LQ
WKH VLWH XQGHU &&�%<�6$ RQ WKH VDPH VLWH DW DQ\ WLPH EHIRUH $XJXVW
�� ����� SURYLGHG WKH 00& LV HOLJLEOH IRU UHOLFHQVLQJ� $''(1'80�
+RZ WR XVH WKLV /LFHQVH IRU \RXU GRFXPHQWV

7R XVH WKLV /LFHQVH LQ D GRFXPHQW \RX KDYH ZULWWHQ� LQFOXGH D FRS\
RI WKH /LFHQVH LQ WKH GRFXPHQW DQG SXW WKH IROORZLQJ FRS\ULJKW DQG
OLFHQVH QRWLFHV MXVW DIWHU WKH WLWOH SDJH�

&RS\ULJKW �&� <($5 <285 1$0(� 3HUPLVVLRQ LV JUDQWHG WR FRS\�
GLVWULEXWH DQG�RU PRGLI\ WKLV GRFXPHQW XQGHU WKH WHUPV RI WKH *18
)UHH 'RFXPHQWDWLRQ /LFHQVH� 9HUVLRQ ��� RU DQ\ ODWHU YHUVLRQ SXE�
OLVKHG E\ WKH )UHH 6RIWZDUH )RXQGDWLRQ� ZLWK QR ,QYDULDQW 6HFWLRQV�
QR )URQW�&RYHU 7H[WV� DQG QR %DFN�&RYHU 7H[WV� $ FRS\ RI WKH OLFHQVH
LV LQFOXGHG LQ WKH VHFWLRQ HQWLWOHG ْ*18 )UHH 'RFXPHQWDWLRQ /LFHQVHْ�

,I \RX KDYH ,QYDULDQW 6HFWLRQV� )URQW�&RYHU 7H[WV DQG %DFN�&RYHU
7H[WV� UHSODFH WKH ْZLWK ٘ 7H[WV�ْ OLQH ZLWK WKLV�

ZLWK WKH ,QYDULDQW 6HFWLRQV EHLQJ /,67 7+(,5 7,7/(6� ZLWK WKH
)URQW�&RYHU 7H[WV EHLQJ /,67� DQG ZLWK WKH %DFN�&RYHU 7H[WV EHLQJ
/,67�

,I \RX KDYH ,QYDULDQW 6HFWLRQV ZLWKRXW &RYHU 7H[WV� RU VRPH RWKHU
FRPELQDWLRQ RI WKH WKUHH� PHUJH WKRVH WZR DOWHUQDWLYHV WR VXLW WKH VLW�
XDWLRQ�

,I \RXU GRFXPHQW FRQWDLQV QRQWULYLDO H[DPSOHV RI SURJUDP FRGH� ZH
UHFRPPHQG UHOHDVLQJ WKHVH H[DPSOHV LQ SDUDOOHO XQGHU \RXU FKRLFH RI
IUHH VRIWZDUH OLFHQVH� VXFK DV WKH *18 *HQHUDO 3XEOLF /LFHQVH� WR SHU�
PLW WKHLU XVH LQ IUHH VRIWZDUH�

���



*18 /HVVHU *HQHUDO 3XEOLF /LFHQVH

����� *18 /HVVHU *HQHUDO 3XEOLF /LFHQVH
*18 /(66(5 *(1(5$/ 38%/,& /,&(16(

9HUVLRQ �� �� -XQH ����

&RS\ULJKW k ���� )UHH 6RIWZDUH )RXQGDWLRQ� ,QF� �KWWS���IVI�RUJ�!

(YHU\RQH LV SHUPLWWHG WR FRS\ DQG GLVWULEXWH YHUEDWLP FRSLHV RI WKLV
OLFHQVH GRFXPHQW� EXW FKDQJLQJ LW LV QRW DOORZHG�

7KLV YHUVLRQ RI WKH *18 /HVVHU *HQHUDO 3XEOLF /LFHQVH LQFRUSRUDWHV
WKH WHUPV DQG FRQGLWLRQV RI YHUVLRQ � RI WKH *18 *HQHUDO 3XEOLF /L�
FHQVH� VXSSOHPHQWHG E\ WKH DGGLWLRQDO SHUPLVVLRQV OLVWHG EHORZ� ��
$GGLWLRQDO 'HࢺQLWLRQV�

$V XVHG KHUHLQ� ّWKLV /LFHQVHْ UHIHUV WR YHUVLRQ � RI WKH *18 /HVVHU
*HQHUDO 3XEOLF /LFHQVH� DQG WKH ّ*18 *3/ْ UHIHUV WR YHUVLRQ � RI WKH
*18 *HQHUDO 3XEOLF /LFHQVH�

ّ7KH /LEUDU\ْ UHIHUV WR D FRYHUHG ZRUN JRYHUQHG E\ WKLV /LFHQVH� RWKHU
WKDQ DQ $SSOLFDWLRQ RU D &RPELQHG :RUN DV GHࢺQHG EHORZ�

$Q ّ$SSOLFDWLRQْ LV DQ\ ZRUN WKDW PDNHV XVH RI DQ LQWHUIDFH SURYLGHG
E\ WKH /LEUDU\� EXW ZKLFK LV QRW RWKHUZLVH EDVHG RQ WKH /LEUDU\� 'HࢺQ�
LQJ D VXEFODVV RI D FODVV GHࢺQHG E\ WKH /LEUDU\ LV GHHPHG D PRGH RI
XVLQJ DQ LQWHUIDFH SURYLGHG E\ WKH /LEUDU\�

$ ّ&RPELQHG :RUNْ LV D ZRUN SURGXFHG E\ FRPELQLQJ RU OLQNLQJ DQ
$SSOLFDWLRQ ZLWK WKH /LEUDU\� 7KH SDUWLFXODU YHUVLRQ RI WKH /LEUDU\
ZLWK ZKLFK WKH &RPELQHG :RUN ZDV PDGH LV DOVR FDOOHG WKH ّ/LQNHG
9HUVLRQْ�

7KH ّ0LQLPDO &RUUHVSRQGLQJ 6RXUFHْ IRU D &RPELQHG :RUN PHDQV WKH
&RUUHVSRQGLQJ 6RXUFH IRU WKH &RPELQHG :RUN� H[FOXGLQJ DQ\ VRXUFH
FRGH IRU SRUWLRQV RI WKH &RPELQHG :RUN WKDW� FRQVLGHUHG LQ LVRODWLRQ�
DUH EDVHG RQ WKH $SSOLFDWLRQ� DQG QRW RQ WKH /LQNHG 9HUVLRQ�

7KH ّ&RUUHVSRQGLQJ $SSOLFDWLRQ &RGHْ IRU D &RPELQHG :RUN PHDQV
WKH REMHFW FRGH DQG�RU VRXUFH FRGH IRU WKH $SSOLFDWLRQ� LQFOXGLQJ DQ\
GDWD DQG XWLOLW\ SURJUDPV QHHGHG IRU UHSURGXFLQJ WKH &RPELQHG :RUN
IURP WKH $SSOLFDWLRQ� EXW H[FOXGLQJ WKH 6\VWHP /LEUDULHV RI WKH &RP�
ELQHG :RUN� �� ([FHSWLRQ WR 6HFWLRQ � RI WKH *18 *3/�

<RX PD\ FRQYH\ D FRYHUHG ZRUN XQGHU VHFWLRQV � DQG � RI WKLV /LFHQVH
ZLWKRXW EHLQJ ERXQG E\ VHFWLRQ � RI WKH *18 *3/� �� &RQYH\LQJ
0RGLࢺHG 9HUVLRQV�

,I \RX PRGLI\ D FRS\ RI WKH /LEUDU\� DQG� LQ \RXU PRGLࢺFDWLRQV� D ID�
FLOLW\ UHIHUV WR D IXQFWLRQ RU GDWD WR EH VXSSOLHG E\ DQ $SSOLFDWLRQ WKDW
XVHV WKH IDFLOLW\ �RWKHU WKDQ DV DQ DUJXPHQW SDVVHG ZKHQ WKH IDFLOLW\
LV LQYRNHG�� WKHQ \RX PD\ FRQYH\ D FRS\ RI WKH PRGLࢺHG YHUVLRQ�

 D� XQGHU WKLV /LFHQVH� SURYLGHG WKDW \RX PDNH D JRRG IDLWK HࢹRUW WR
HQVXUH WKDW� LQ WKH HYHQW DQ $SSOLFDWLRQ GRHV QRW VXSSO\ WKH IXQFWLRQ
RU GDWD� WKH IDFLOLW\ VWLOO RSHUDWHV� DQG SHUIRUPV ZKDWHYHU SDUW RI LWV
SXUSRVH UHPDLQV PHDQLQJIXO� RU  E� XQGHU WKH *18 *3/� ZLWK QRQH
RI WKH DGGLWLRQDO SHUPLVVLRQV RI WKLV /LFHQVH DSSOLFDEOH WR WKDW FRS\�

�� 2EMHFW &RGH ,QFRUSRUDWLQJ 0DWHULDO IURP /LEUDU\ +HDGHU )LOHV�

7KH REMHFW FRGH IRUP RI DQ $SSOLFDWLRQ PD\ LQFRUSRUDWH PDWHULDO IURP
D KHDGHU OHࢺ WKDW LV SDUW RI WKH /LEUDU\� <RX PD\ FRQYH\ VXFK REMHFW
FRGH XQGHU WHUPV RI \RXU FKRLFH� SURYLGHG WKDW� LI WKH LQFRUSRUDWHG PD�
WHULDO LV QRW OLPLWHG WR QXPHULFDO SDUDPHWHUV� GDWD VWUXFWXUH OD\RXWV
DQG DFFHVVRUV� RU VPDOO PDFURV� LQOLQH IXQFWLRQV DQG WHPSODWHV �WHQ RU
IHZHU OLQHV LQ OHQJWK�� \RX GR ERWK RI WKH IROORZLQJ�

 D� *LYH SURPLQHQW QRWLFH ZLWK HDFK FRS\ RI WKH REMHFW FRGH WKDW WKH
/LEUDU\ LV XVHG LQ LW DQG WKDW WKH /LEUDU\ DQG LWV XVH DUH FRYHUHG E\
WKLV /LFHQVH�  E� $FFRPSDQ\ WKH REMHFW FRGH ZLWK D FRS\ RI WKH *18
*3/ DQG WKLV OLFHQVH GRFXPHQW�

�� &RPELQHG :RUNV�

<RX PD\ FRQYH\ D &RPELQHG :RUN XQGHU WHUPV RI \RXU FKRLFH WKDW�
WDNHQ WRJHWKHU� HࢹHFWLYHO\ GR QRW UHVWULFW PRGLࢺFDWLRQ RI WKH SRUWLRQV
RI WKH /LEUDU\ FRQWDLQHG LQ WKH &RPELQHG :RUN DQG UHYHUVH HQJLQHHU�
LQJ IRU GHEXJJLQJ VXFK PRGLࢺFDWLRQV� LI \RX DOVR GR HDFK RI WKH IROORZ�
LQJ�

 D� *LYH SURPLQHQW QRWLFH ZLWK HDFK FRS\ RI WKH &RPELQHG :RUN
WKDW WKH /LEUDU\ LV XVHG LQ LW DQG WKDW WKH /LEUDU\ DQG LWV XVH DUH
FRYHUHG E\ WKLV /LFHQVH�  E� $FFRPSDQ\ WKH &RPELQHG :RUN ZLWK D
FRS\ RI WKH *18 *3/ DQG WKLV OLFHQVH GRFXPHQW�  F� )RU D &RP�
ELQHG :RUN WKDW GLVSOD\V FRS\ULJKW QRWLFHV GXULQJ H[HFXWLRQ� LQFOXGH
WKH FRS\ULJKW QRWLFH IRU WKH /LEUDU\ DPRQJ WKHVH QRWLFHV� DV ZHOO DV D
UHIHUHQFH GLUHFWLQJ WKH XVHU WR WKH FRSLHV RI WKH *18 *3/ DQG WKLV
OLFHQVH GRFXPHQW�  G� 'R RQH RI WKH IROORZLQJ� R �� &RQYH\ WKH
0LQLPDO &RUUHVSRQGLQJ 6RXUFH XQGHU WKH WHUPV RI WKLV /LFHQVH� DQG
WKH &RUUHVSRQGLQJ $SSOLFDWLRQ &RGH LQ D IRUP VXLWDEOH IRU� DQG XQGHU
WHUPV WKDW SHUPLW� WKH XVHU WR UHFRPELQH RU UHOLQN WKH $SSOLFDWLRQ
ZLWK D PRGLࢺHG YHUVLRQ RI WKH /LQNHG 9HUVLRQ WR SURGXFH D PRGLࢺHG
&RPELQHG :RUN� LQ WKH PDQQHU VSHFLࢺHG E\ VHFWLRQ � RI WKH *18
*3/ IRU FRQYH\LQJ &RUUHVSRQGLQJ 6RXUFH� R �� 8VH D VXLWDEOH VKDUHG
OLEUDU\ PHFKDQLVP IRU OLQNLQJ ZLWK WKH /LEUDU\� $ VXLWDEOH PHFKDQLVP
LV RQH WKDW �D� XVHV DW UXQ WLPH D FRS\ RI WKH /LEUDU\ DOUHDG\ SUHVHQW
RQ WKH XVHUَV FRPSXWHU V\VWHP� DQG �E� ZLOO RSHUDWH SURSHUO\ ZLWK D
PRGLࢺHG YHUVLRQ RI WKH /LEUDU\ WKDW LV LQWHUIDFH�FRPSDWLEOH ZLWK WKH
/LQNHG 9HUVLRQ�  H� 3URYLGH ,QVWDOODWLRQ ,QIRUPDWLRQ� EXW RQO\ LI \RX
ZRXOG RWKHUZLVH EH UHTXLUHG WR SURYLGH VXFK LQIRUPDWLRQ XQGHU VHFWLRQ
� RI WKH *18 *3/� DQG RQO\ WR WKH H[WHQW WKDW VXFK LQIRUPDWLRQ LV
QHFHVVDU\ WR LQVWDOO DQG H[HFXWH D PRGLࢺHG YHUVLRQ RI WKH &RPELQHG
:RUN SURGXFHG E\ UHFRPELQLQJ RU UHOLQNLQJ WKH $SSOLFDWLRQ ZLWK D
PRGLࢺHG YHUVLRQ RI WKH /LQNHG 9HUVLRQ� �,I \RX XVH RSWLRQ �G�� WKH
,QVWDOODWLRQ ,QIRUPDWLRQ PXVW DFFRPSDQ\ WKH 0LQLPDO &RUUHVSRQGLQJ
6RXUFH DQG &RUUHVSRQGLQJ $SSOLFDWLRQ &RGH� ,I \RX XVH RSWLRQ �G��
\RX PXVW SURYLGH WKH ,QVWDOODWLRQ ,QIRUPDWLRQ LQ WKH PDQQHU VSHFLࢺHG
E\ VHFWLRQ � RI WKH *18 *3/ IRU FRQYH\LQJ &RUUHVSRQGLQJ 6RXUFH��

�� &RPELQHG /LEUDULHV�

<RX PD\ SODFH OLEUDU\ IDFLOLWLHV WKDW DUH D ZRUN EDVHG RQ WKH /LEUDU\
VLGH E\ VLGH LQ D VLQJOH OLEUDU\ WRJHWKHU ZLWK RWKHU OLEUDU\ IDFLOLWLHV WKDW
DUH QRW $SSOLFDWLRQV DQG DUH QRW FRYHUHG E\ WKLV /LFHQVH� DQG FRQYH\
VXFK D FRPELQHG OLEUDU\ XQGHU WHUPV RI \RXU FKRLFH� LI \RX GR ERWK RI
WKH IROORZLQJ�

 D� $FFRPSDQ\ WKH FRPELQHG OLEUDU\ ZLWK D FRS\ RI WKH VDPH ZRUN
EDVHG RQ WKH /LEUDU\� XQFRPELQHG ZLWK DQ\ RWKHU OLEUDU\ IDFLOLWLHV�
FRQYH\HG XQGHU WKH WHUPV RI WKLV /LFHQVH�  E� *LYH SURPLQHQW QR�
WLFH ZLWK WKH FRPELQHG OLEUDU\ WKDW SDUW RI LW LV D ZRUN EDVHG RQ WKH
/LEUDU\� DQG H[SODLQLQJ ZKHUH WR QGࢺ WKH DFFRPSDQ\LQJ XQFRPELQHG
IRUP RI WKH VDPH ZRUN�

�� 5HYLVHG 9HUVLRQV RI WKH *18 /HVVHU *HQHUDO 3XEOLF /LFHQVH�

7KH )UHH 6RIWZDUH )RXQGDWLRQ PD\ SXEOLVK UHYLVHG DQG�RU QHZ YHU�
VLRQV RI WKH *18 /HVVHU *HQHUDO 3XEOLF /LFHQVH IURP WLPH WR WLPH�
6XFK QHZ YHUVLRQV ZLOO EH VLPLODU LQ VSLULW WR WKH SUHVHQW YHUVLRQ� EXW
PD\ GLࢹHU LQ GHWDLO WR DGGUHVV QHZ SUREOHPV RU FRQFHUQV�

(DFK YHUVLRQ LV JLYHQ D GLVWLQJXLVKLQJ YHUVLRQ QXPEHU� ,I WKH /LEUDU\
DV \RX UHFHLYHG LW VSHFLࢺHV WKDW D FHUWDLQ QXPEHUHG YHUVLRQ RI WKH *18
/HVVHU *HQHUDO 3XEOLF /LFHQVH ّRU DQ\ ODWHU YHUVLRQْ DSSOLHV WR LW� \RX
KDYH WKH RSWLRQ RI IROORZLQJ WKH WHUPV DQG FRQGLWLRQV HLWKHU RI WKDW
SXEOLVKHG YHUVLRQ RU RI DQ\ ODWHU YHUVLRQ SXEOLVKHG E\ WKH )UHH 6RIWZDUH
)RXQGDWLRQ� ,I WKH /LEUDU\ DV \RX UHFHLYHG LW GRHV QRW VSHFLI\ D YHUVLRQ
QXPEHU RI WKH *18 /HVVHU *HQHUDO 3XEOLF /LFHQVH� \RX PD\ FKRRVH
DQ\ YHUVLRQ RI WKH *18 /HVVHU *HQHUDO 3XEOLF /LFHQVH HYHU SXEOLVKHG
E\ WKH )UHH 6RIWZDUH )RXQGDWLRQ�

,I WKH /LEUDU\ DV \RX UHFHLYHG LW VSHFLࢺHV WKDW D SUR[\ FDQ GHFLGH
ZKHWKHU IXWXUH YHUVLRQV RI WKH *18 /HVVHU *HQHUDO 3XEOLF /LFHQVH
VKDOO DSSO\� WKDW SUR[\َV SXEOLF VWDWHPHQW RI DFFHSWDQFH RI DQ\ YHU�
VLRQ LV SHUPDQHQW DXWKRUL]DWLRQ IRU \RX WR FKRRVH WKDW YHUVLRQ IRU WKH
/LEUDU\�

���
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