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Independent and identically distributed are the fundamental properties of data
in constructing Pearson’s chi-square, and likelihood ratio for testing independence
between two factors. In fact, when data were collected through a sample survey using
simple random sampling without replacement scheme, they are lack of these
properties. Consequently, thus obtained conclusion may be unreliable.

The main objective of this study is to investigate the reliability of these two
test statistics when apply to survey data from both with and without replacement
sampling schemes. The investigation is based on simulation for two by two
contingency table with the sample size of 50 , 100 , 150 and 200 of 0.01 and 0.05
level of significance under 1000 repetitions for each scenario.

' ‘It was found that type one error of these two test statistics are lower and closed
to the specified level of significance for those cases of data from sampling with
replacement comparing to those of without replacement scheme. Obviously, when
sample size is increased, type one error of these two sampling scheme are decreased.
Most importantly, when population size is increased, type one error of those without
replacement is closed to the cases of with replacement.

It can be concluded that when data are not independent and identically
distributed, as in the case of without replacement scheme, type one error of test
statistics is higher than the case of with replacement. This therefore is resulting in
wrong conclusion and decision. Indeed, the application of statistical method needs
clear understanding in foundation of theories of statistical inference, and sample
survey, as well as theory of probability.





