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Abstract

This paper represents an attempt to offer a comprehensive bibliography of
references on multiple comparison procedures (MCPs). MCPs have applications
in several areas such as Pharmaceutical Companies, Clinical Research, Genomics,
Education, Physiology, Data Mining in Market Research.
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1. Introduction

The term “Multiple Comparisons” refers to making several tests for statistical
significance of differences between means (or proportions or variances, etc.)
within a group. Statistical procedures that are designed to take into account and
properly control for the multiplicity effect through some combined or joint
measure of erroneous inferences are called multiple comparison procedures
(MCPs). It is a fundamental problem of practical importance. They can be
conducted in different ways. The following four types of multiple comparison
procedures are seen in the literature based on the objective of the researcher:

(i) MCA (all-pairwise multiple comparisons) considers ; —; forall i jto

be of primary interest.
(i) MCB (multiple comparisons with the best) considers . — max fori=

ji
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1,..., k to be of primary interest.
(iif) MCC (multiple comparisons with a control) considers g — u, fori=

1,..., k-1 to be of primary interest.
(iv) MCM (multiple comparisons with the mean) considers s — z or 1 — 1

foralli=1,..., kto be of primary interest, where zz and z are the
unweighted and the weighted means of the z, ’s.

Except the MCA all other three types (MCB, MCC, and MCM) of multiple
comparisons comes under the category many-to-one comparisons. Tukey (1993)
recommends MCM over MCA for large k, because the result of k comparisons in

MCM would be easier to comprehend than the result of k(k —1)/2 comparisons

in MCA. This advantage is shared by MCB and MCC, which make k and k-1
comparisons, respectively. In the quality control setting, MCM is usually known
as analysis of means (ANOM).

The foundation of the subject of multiple comparisons was laid in the late 1940s
and early 1950s, principally by David Duncan, S.N.Roy, R. C. Bose, Henry
Scheffe and John W.Tukey, although some of the ideas appeared much earlier in
the works of Fisher, Student, and others.

The MCPs have applications in Pharmaceutical Companies, Clinical Research,
Genomics, Education, Physiology, Data Mining in Market Research. The
following are some practical situations where MCPs are used:

() A medical research team conducts a clinical study comparing the
success rates of different drug regimens for a particular disease.

(i) Comparison of system designs via computer simulation.

(iii) In experiments of gain in animal weight effected by different feeding
rations.

(iv) A polling service wishes to determine the most popular candidate before
a certain election.

(v) A manufacturer would like to know which of three potential plant
layouts will maximize expected revenues.

(vi) Inaclinical trial a control group consists of patients treated with a
standard existing therapy, and the treatment groups consist of patients
treated with new therapies.
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By scanning the references of available papers it is observed that a good number
of papers with applications of MCPs appeared in the journals of different
disciplines. e.g., Psychology, Education, Agriculture, Health Maintenance
Industry and Epidemiology. Undoubtedly, some references pertaining to the area
of MCPs might have been overlooked in compiling this bibliography. The authors
would appreciate information about those which have escaped their attention.
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