
The F Distribution
What statistic can we use to compare the standard deviations?

FL
crit FU

crit

Pr
ob

ab
ili

ty
 d

en
si

ty

Quantiles of F(15,12) distribution
0 1 2 3 4 5

To compare two sample
standard deviations, sa
and sb, we construct a
new statistic.
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a
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We can derive a
parametric CI for the ratio
of population variances
using the F-distribution,
which has two parameters:
νa and νb, the degrees of
freedom of the numerator
and denominator,
respectively.
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Distributions Related to the Normal Distribution
There are a number of sampling distributions that originate from
normally distributed variables or measurements. Can we review those?

If x is a normally distributed variable, then:
its standardized version, z = x−µx

σx
, follows a standard normal distribution.

its studentized version, t = x−µx
sx

, follows a student’s t distribution.

the sum of squared standardized values follows a χ2 distribution:
ν∑
i

z2
i ∼ χ2

ν

where ν, the degrees of freedom, is the number of squared independent
values in the summation. The sample variance, and the SS and MS values in
ANOVA are all related to the χ2 distribution, assuming the underlying
measurements are normally distributed.
the ratio of two χ2 variables follows an Fν1,ν2 distribution, where ν1 is the
degrees of freedom of the numerator and ν2 is the degrees of freedom in the
denominator.
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