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measures of association, the possible values of gamma vary from −1, meaning the variables are perfectly associated 
in a negative direction; to 0, meaning there is no association of the type that gamma measures; to +1, meaning there 
is a perfect positive association of the type that gamma measures.

Inferential statistics are used in deciding whether it is likely that an association exists in the larger population from 
which the sample was drawn. Even when the association between two variables is consistent with the researcher’s hypoth-
esis, it is possible that the association was just due to chance or to the vagaries of sampling on a random basis. (Of course, 
the problem is even worse if the sample is not random.) It is conventional in statistics to avoid concluding that an asso-
ciation exists in the population from which the sample was drawn unless the probability that the association was due to 
chance is less than 5%. In other words, a statistician normally will not conclude that an association exists between two 
variables unless he or she can be at least 95% confident that the association was not due to chance. This is the same type of 
logic that you learned about in Chapter 5, which introduced the concept of 95% confidence limits for the mean. Estimation 

of the probability that an association is not due to chance will be based on 
one of several inferential statistics, chi-square being the one used in most 
cross-tabular analyses. The probability is customarily reported in a sum-
mary form such as “p < .05,” which can be translated as “the probability 
that the association was due to chance is less than 5 out of 100 [5%].”

When an association passes muster in this way, when the analyst feels 
reasonably confident (at least 95% confident) that it was not due to chance, it 
is said that the association is statistically significant. Statistical significance 
means that an association is not likely to be due to chance, according to some 
criterion set by the analyst. Convention (and the desire to avoid concluding 
that an association exists in the population when it does not) dictates that the 
criterion be a probability less than 5%.

But statistical significance is not everything. You may remember from Chapter 5 that sampling error decreases 
as sample size increases. For this same reason, an association is less likely to appear on the basis of chance in a larger 
sample than in a smaller sample. In a table with more than 1,000 cases, such as those involving the delinquency data-
set, the odds of a chance association are often very low indeed. For example, with our table based on 1,272 cases, the 
probability that the association between gender and delinquency (see Exhibit F.14) was due to chance was less than 1 in 
1,000 (p < .001)! The association in that table was fairly weak, as indicated by a gamma of .20. Even weak associations 
can be statistically significant with such a large sample, which means that the analyst must be careful not to assume 
that just because a statistically significant association exists, it is therefore important. In a large sample, an association 
may be statistically significant but still be too weak to be substantively significant or important. All this boils down to 
another reason for evaluating carefully both the existence and the strength of an association.

Cross-Tabulation of Respondents’ Hours Studied and Perceived Certainty of 
Punishment

Exhibit F.16

Chi-square  An inferential statistic used to test 
hypotheses about relationships between two 
or more variables in a cross-tabulation.

Statistical significance  A relationship that is not 
likely to be due to chance, judged by a criterion 
set by the analyst (often that the probability is 
less than 5 out of 100, or p < .05).

Certainty of Punishment

Low Medium High Total

Number of Hours 
Studied

0–3 Hours 126
27.9%

148
32.8%

177
39.2%

451
100%

4–6 Hours 117
32.8%

113
31.7%

127
35.6%

357
100%

7 + Hours 129
27.8%

148
31.9%

187
40.39%

464
100%

Total 372 409 491 1,272


