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Introduction

Categorical data are widely utilized in various fields, especially in social and
medical sciences. One of the most widely used are contingency tables. Var-
ious methods have been proposed to analyze these tables, including odds
ratio, log-linear models, logistic regression, logit model, etc., but most of
these are asymptotical and are not efficient enough in analyzing tables with
small frequencies. In many statistical texts, the log-linear model is used to
analyze three-way contingency tables. The number of tests in the log-linear
model to achieve analysis is large, and many of them cannot be analyzed.
Also, tables with a small sample size cannot be analyzed with the log-linear
model or when a large number of cells have zero frequency in the table, the
use of log-linear models is not recommended. So, this paper is presented to
facilitate this issue and increase the simplicity of the analysis, which leads
to analysis without the use of log-linear models.

Material and Methods

In this paper, three-way contingency tables are analyzed using conditional
independence properties. The types of independence for the three variables
and how they related to each other, are studied. Conditional independence
is tested through Fisher’s exact test and a simple algorithm is proposed for
the analysis of three-way contingency tables.
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Results and Discussion

In this paper, a new approach using conditional independence and using
Fisher’s exact test, for analyzing three-way contingency tables is proposed.
It is shown that the types of independence that are tested in log-linear mod-
els can be studied without using them and only by using conditional inde-
pendence tests, in this way, the analysis of contingency tables with small
frequency is also possible. A simple algorithm provided for the analysis, first
tests the conditional independence of two variables at all levels of the third
variable using Fisher’s exact test. If all three conditional independence is
accepted, the result is mutual independence, and if two of the hypotheses of
conditional independence are accepted, the independence of two variables is
obtained from one.

Conclusion

Analysis of three-way contingency tables is possible using log-linear mod-
els, odds ratio, logistic regression, Fisher’s exact test, etc. Most of them
are performed asymptotically, and for their implementation, a large sam-
ple size is needed, which is not always possible. In addition, the log-linear
model in contrast to the saturated model with hierarchical tests that exist
in statistical software may sometimes provide different answers and confuse
the researcher. Also, the use of log-linear models is not applicable when
facing zero frequency in the contingency tables. In this paper, a simple al-
gorithm applying Fisher’s exact test and using the concept of conditional
independence was proposed. This algorithm can be an alternative to log-
linear models in the analysis of these tables.
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Log-Linear Model.
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