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Abstract

In this note, we provide a brief summary of pooled location and scale estimators,
which are provided in the pooledEstimator function of the robust quality control
chart (rQCC) R package. The rcc function is based on the pooled location and
scale estimators provided here.

1 Location Estimation

The pooled location estimator has three types, denoted by A, B, C. Type A estimator
is obtained by the unweighted average of the unbiased estimators. Type B estimator is
obtained by the weighted average with the weight proportional to the sample size. Type
C estimator is obtained by the optimally weighted average in a sense of the BLUE.

Suppose that there are m samples and [i; is an unbiased estimator of u from the ith
sample of size n;. The pooledEstimator calculates the pooled estimator for the sample
mean (default), the sample median, and the Hodges-Lehmann [I] estimator based on
one of the following three pooling methods.

e Type A:

m
fia =Y wifii,
i=1

where w; = 1/m.

e Type B:

m
fip = > wifl,
i=1

where w; = n;/ 37 .
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e Type C:
fic = wifli,
i=1
where w; is given by the BLUE in [2].

It should be noted that ji4, fi5, and fic are all unbiased for .

2 Scale Estimation

The pooledEstimator also calculates the pooled sclae estimator for the standard devi-
ation (sd), range, median absolute deviation, and Shamos estimators based on one of

the following three pooling methods.
Suppose that there are m samples and &; is an estimator of ¢ from the ith sample

of size n;. Let C; is an unbiasing factor so that FE(6;)/C; = 0. Type A estimator is
obtained by the unweighted average of the unbiased estimators. Type B estimator is
obtained by the weighted average with the weight proportional to the unbiasing factors.
Type C estimator is obtained by the optimally weighted average in a sense of the BLUE.

e Type A:

m
= 0j
0A = E Wi - 51_7
i=1
where w; = 1/m.

e Type B:

m A~

= g;
=S
i=1 Ci
where w; = C;/ 37", Cj.
e Type C:

- m 6’1
oc = Z Wi =
Pl e
where w; is given by the BLUE in [2].

It should be noted that 64, 6, and 6¢ are all unbiased for o.



3 R Usages

> # Type A with mean (default)
>x1 =c(1,2)

> x2 = c(2,5,9)

> data = list(x1l, x2)

> pooledEstimator(data)

\4

# Type C with HL1 (Hodges-Lehmann)
> pooledEstimator(data, estimator="HL1", poolType="C")

> # Type A with standard deviation (sd)
> pooledEstimator(data, estimator="sd")

> # Type C with Shamos
> pooledEstimator(data, estimator="shamos", poolType="C")
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