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Single Stage Multiple Comparison Procedures with the Average for Normal Means 
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ABSTRACT 



In this article, multiple comparison procedures 

with the average for normal   means under 

heterocedasity are under investigation by single 

stage sampling technique. A subset selection 

approach and a simultaneous confidence 

interval (S.C.I) approach are considered for 

normal distribution. These procedures will have 

broad applicability in selecting a subset which 

includes all populations with larger means than 

the average in experimental designs and/or in 

identifying groups of treatments with smaller 

than the average, larger than the average and 

not much difference from the average means in 

various fields. A simulation program by 

Monte-Carlo method is developed to find the 

simulated critical values for both of subset 

selection and SCI. The simulated values are 

tabulated for practice use for equal sample size. 

Key Words and Phrases: 

subset selection, simultaneous confidence 

interval, Bonferroni inequality, 

Monte Carlo technique. 
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  When working with statistical data analysis 

one often has only one single sample available.  

Chen and Lam (1989) proposed a 

single-sample procedure by splitting up the one 

sample into two portions for the problem of 

interval estimation.  Lam (1992) adapted it to 

a subset selection procedure which was proven 

to be quite satisfactory.  Wen and Chen (1994) 

applied the single-sample procedure for 

multiple comparisons with the largest mean and 

with a control.  The single-sample procedure 

has design and computational simplicity in 

practice.  The single-stage sampling procedure 

for multiple comparisons with the average of 



all populations under 

consideration is proposed below. 

Let ijX  be an independent random sample of 

size 3≥in  from the normal population iπ  

with unknown mean iµ  and unknown and 

unequal variance 2

iσ .  Employ the first (or 

randomly) in -1 observations to define the 

usual sample mean and sample 

variance, respectively, by 
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Let the weights of the observations be 
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Let the final weighted sample mean be defined 
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As for the problem of multiple comparison 

procedure with the average normal mean under 

heteroscedasticity, the set of upper one-sided 

confidence intervals is given 

by kinSdXXU ikii ,...,1),/
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It is difficult to find the exact joint sampling 

distribution of the singular k-variate statistic of 

k
TT
~

,...,
~
1 . Therefore, the Monte-Carlo 

simulation is used here to obtain an 

approximate sampling distribution of the 

maximum order statistic of ][

~
k

T .  In order to 

have the probability of cinclusion being at least  
*

P , the value of  *
d  is given by the *

P $th 

percentile of the approximate sampling 

distribution of  ][

~
k

T , **

][ )
~
( PdTP

k
=< . 

Likewise, ���� %100)1( α− �����	�� θθ −
i


��

�
������

kinSdXXnSdXX
ikiiki

,...,1),/
~~~

,/
~~~

( ][][ =+−−−

where d
~

 is given by the upper 2/α   

percentile of the approximate sampling 

distribution of ][

~
k

T , .2/1)
~~

( ][ α−=< dTP
k

�



� In the case of equal sample size nn
i

= , the 

simulated value of *
d  for subset selection 

when *
P ������and the simulated value of d

~
 

for simultaneous confidence interval when 

α−1 = .90 are given in the following table. The 

upper entry is the average of the simulated 

percentiles, each based on 3000 runs, and the 

standard error (s.e.) is reported at the lower 

entry. To do this we only need to generate some 

random numbers from a standard normal or 

chi-square distribution with some specific 

degrees of freedom and calcualte 
i
T
~

's, then 

order these 
i
T
~

's and select the maximum 

value ][

~
k

T  at each run.  After N independent 

runs, the *
P th percentile of the distribution of  

][

~
k

T  can be approximated by selecting the N *
P  

biggest number out of the ranking list of the 

N largest values of ][

~
k

T . 
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