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Definition

The chi-square (w2) test is a nonparametric statisti-
cal method primarily used to evaluate frequency
data for categorical variables, by examining the
differences between observed and expected fre-
quencies for each category. A one-way chi-square
test is used to determine whether differences in
frequencies across levels of a nominal variable are
due to chance (the null hypothesis) or represent a
true difference (the alternative hypothesis). The chi-
square is calculated by dividing the squared differ-
ence between the observed and expected frequency
by the expected frequency in each category and
summing the results (w2 = S((O � E)2/E)).
When two variables are involved, a contingency
table is constructed, depicting the observed fre-
quency and the expected frequency in each cell.
The chi-square is calculated again by, within each
cell, squaring the difference between the observed
and expected frequency and dividing by the
expected frequency, and then summing each result.

Current Knowledge

An underlying assumption of the chi-square test is
that the observations in the sample are indepen-
dent of each other. Additionally, the chi-square
test requires that the sample is sufficiently large.
Although various rules of thumb are available to
determine an adequate sample size, a common
guideline is to have expected frequencies of at
least five in at least 80% of cells, with no expected
frequencies less than one.

See Also

▶Contingency Tables
▶Correlation Coefficients
▶Nonparametric Statistics
▶ Statistical Significance
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