1S 1SASAN NS

UR 44 aUui 3 (nNsnAU-AUgNgU) nth 212-220

AYWIINS0JD0 ficina aula 1AIS

Robustness of the Chi-square Test
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Abstract

The purpose of the current study is to investigate the Type | error rates of the
Pearson Chi-square statistic. Results of the study provide recommendations regarding under
what conditions the Pearson Chi-square test of independence is robust. For this Monte Carlo
study, the data were created using SAS UNIFORM to generate uniform random numbers on
the interval from zero to one. For the true null hypotheses, each condition, three significance
levels (.01, .05, .10), four sample sizes (20, 50, 100, 300) for 2 x 2, 2 x 4, and 2 x 5 and two
sample sizes (100, 300) for 4 x 5 contingency tables were investigated. Three marginal
probability distributions ranging from uniform to highly skewed on both rows and columns for
each 2 x 2, 2 x 4, and 2 x 5 table and five marginal probability distributions for each 4 x 5

table were examined. For each condition, 10,000 samples were repeated.

Simulation results show that the Pearson Chi-square is robust with respect to Type
| error rates, the recommendations on the use of Pearson Chi-square are:(a) the Pearson
Chi-square is robust in a sparse table (a table with less than 60% of the eij less than five and
none of them less than one). The empirical Type | error rates of the Pearson Chi-square lie
within the two standard error range, (b) the Pearson Chi-square tends to be conservative in
a moderately sparse table (a table with more than 60% of the & less than five and none of
them less than one), and (c) the Pearson Chi-square tends to be too liberal and is not
recommended in an extremely sparse table (a table with a large variation in the & and more
than 60% of the & less than five and some of them less than one). Therefore, Pearson
Chi-square is robust and recommended for a table with less than 60% of & < 5 and none of

them less than one.

KEYWORDS: CHI-SQUARE TEST STATISTIC / ROBUSTNESS /TYPE | ERROR RATE
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