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The objective of this research is to study the hypotheses testing of independence of 3
categorical variables in three-way contingency table , of which size is 2 x 2 x 2, using Log-linear
models. The study also investigates whether the Monte Carlo hypothesis testing is appropriate to use
instead of the Likelihood ratio statistic. There are three testing methods to be compared, the
Likelihood ratio statistic, the Zelterman's statistic, and the Monte Carlo hypothesis testing. The Monte
Carlo method does not use any critical value of statistic; the comparison of the calculated Likelihood
ratio statistic from the sampled data of interest and the Likelihood ratio statistics from pseudo-
samples, resampled from a mode! under the null hypothesis is used instead. This leads to obtain the
P - value. We consider only the possible models that could be shown in closed forms of expected
frequency in order to avoid the simulation problem. The models in this study are the Model of mutual
independence, the Models of joint independence, and the Models of conditional independence. The
association coefficient of any two variables is set to three levels , 0.25, 0.50 , and 0.75. The sample
sizes used in the study are 40, 60, 80, 120, 160, 200, and 240. The significance levels of the study
are 0.05 and 0.01. The comparison criterion is their ability to control the probability of type | error and
their power of the test. The data in this study are simulated 500 times using Monte Carlo simulation
technique concept, in each time, the data is simulated 500 times in order to compute Monte Carlo P
—value. The results could be concluded as follows:

In all situations , all the three methods can completely control the probability of type | error.

The Monte Carlo method tends to give the highest power, while the Likelihood ratio statistic
and the Zelterman's statistic give the lower power respectively especially with the small data
sampling. Since the Monte Carlo resampling concept, as a finding technique of the possible set of
data under the null hypothesis can enhance a possible parameter when comparing with the sample
data. Hence, the Monte Carlo method will give more precision than the any other methods that
perform a test by comparing the calculated statistic with the critical value only once. Moreover, it is
found that the power of the test of all three methods vary in accordance with the sample sizes , the
association coefficients of two variables, and the significance levels.

In conclusion, it is possible to use the Monte Carlo hypothesis testing for testing of
independence for the three models of the Log-linear models instead of the two tests , in particular the

cases of small sample sizes.
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