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In this issue of StatNews, we address the question: can we judge whether two statistics are significantly different
depending on whether or not their confidence intervals overlap? The answer is: not always. If two statistics have
non-overlapping confidence intervals, they are necessarily significantly different but if they have overlapping
confidence intervals, it is not necessarily true that they are not significantly different.
We can illustrate this with a simple example. Suppose we are interested in comparing means from two
independent samples. The mean of the first sample is 9 and the mean of the second sample is 17. Let’s assume
that the two group means have the same standard errors, equal to 2.5. The 95 percent confidence interval for the
first group mean can be calculated as: 9 ± 1.96 × 2.5 where 1.96 is the critical t-value. The confidence interval for
the first group mean is thus (4.1, 13.9). Similarly for the second group, the confidence interval for the mean is
(12.1, 21.9). Notice that the two intervals overlap. However, the t-statistic for comparing two means is:

t=

17 − 9
2.5 2 + 2.5 2

= 2.26

which reflects that the null hypothesis, that the means of the two groups are the same, should be rejected at the α =
0.05 level. To verify the above conclusion, consider the 95 percent confidence interval for the difference between
the two group means: (17 − 9 ) ± 1.96 × 2.5 2 + 2.5 2 which yields (1.09, 14.91). The interval does not contain
zero, hence we reject the null hypothesis that the group means are the same.
Generally, when comparing two parameter estimates, it is always true that if the confidence intervals do not
overlap, then the statistics will be statistically significantly different. However, the converse is not true. That is,
it is erroneous to determine the statistical significance of the difference between two statistics based on
overlapping confidence intervals. For an explanation of why this is true for the case of two-sample comparison of
means, see the following link: http://www.cscu.cornell.edu/news/statnews/Stnews73insert.pdf
As always, if you have any statistical questions, contact the staff consultants at the Cornell Statistical Consulting
Unit.
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