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A trinomial test for paired data when there are many ties
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Abstract

This paper develops a new test, the trinomial test, for pairwise ordinal data samples to improve the power of the sign test by
modifying its treatment of zero differences between observations, thereby increasing the use of sample information. Simulations
demonstrate the power superiority of the proposed trinomial test statistic over the sign test in small samples in the presence of tie
observations. We also show that the proposed trinomial test has substantially higher power than the sign test in large samples and
also in the presence of tie observations, as the sign test ignores information from observations resulting in ties.
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1. Introduction

Estimating the parameters of distributions is one the most important issues in statistics. Parametric tests make rather
stringent assumptions regarding the nature of the population from which the observations were drawn (Siegel [15]). On
the other hand, non-parametric methods are popular for practitioners as they do not require strong assumptions for their
validity, as are required by their parametric counterparts. Non-parametric approaches based on signs and ranks form a
substantial body of statistical techniques that provide alternatives to classical parametric methods. For example, most
non-parametric tests require the assumption of a population from which subjects are obtained by random sampling,
whereas for most non-parametric methods, treatments being compared are assumed to have been randomly assigned
to subjects. A bibliography of non-parametric statistics by Savage [14] lists about 3000 items. Among them, the sign
test is one of the most widely used, and is regarded as the oldest non-parametric test procedure. The sign test was used
in applications as early as 1710 in an article by Arbuthnott. The test derives its name from the procedure of converting
data into plus and minus signs.

Dixon and Mood [7] and Mackinnon [12] have published tables of critical values for the sign test. On the other
hand, Wilcoxon [17] indicates, for the first time, the possibility of using ranking methods in order to obtain a rapid
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