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Last meeting. Discussed t-confidence intervals
and t-tests.

Today. Inferences on variances.

Inferences on variances. In 7.3, we switch
from making inferences about µ to inferences about
σ2, but only in the case that the population dis-
tribution is a normal distribution. The statistical
tests will all involve the χ2 distribution.

When the population distribution is a normal
N(µ, σ2) distribution, then the sample variance S2

is an estimator of the population variance σ2, fur-
thermore,

χ2 =
(n− 1)S2

σ2

is a chi square distribution with n − 1 degrees of
freedom. That’s the statistic we’ll use for confi-
dence intervals and hypothesis tests for σ2.

Thus, a two-sided confidence interval for σ2 at
the confidence level 1− α is(n− 1)S2
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while a lower one-sided confidence interval at the
same confidence level is[
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and an upper one-sided confidence interval is(
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These confidence intervals directly give corre-
sponding hypothesis tests.

For a two-sided hypothesis test with H0 : σ2 =
σ2

0, reject H0 if σ2
0 is not in the first interval. For a

lower one-sided hypothesis test with H0 : σ2 ≥ σ2
0,

reject H0 if σ2
0 is not in the second interval. And for

an upper one-sided hypothesis test with H0 : σ2 ≤
σ2

0, reject H0 if σ2
0 is not in the third interval.
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