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an unbiased estimator of the value of the population variance. In statistical 
terms, s2 = s2 on average. We can state this as a rule for the sample variance:
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If we divided SS by n, the result would be that we underestimate the 
population variance on average, which would make the sample variance a 
biased estimator of the population variance when we divide SS by n. Only 
when we divide SS by df will the sample variance be an unbiased estimator 
of the population variance. For this reason, we divide SS by the df for sam-
ple variance to compute sample variance.

Skewed Distribution Rule
We know that the sample variance is equal to the population variance, on 
average, when we divide SS by df. But what about all other possible outcomes 
we could obtain in the samples we select? We can distribute all other possible 
outcomes by listing the value of each possible sample variance on the x-axis 
and the frequency of times it occurs on the y-axis of a graph. Figure 7.4 
shows that the sampling distribution of the sample variance selected from 
this population is approximately positively skewed. This result demonstrates 
the skewed distribution rule: Regardless of the distribution of scores in a 
population, the sampling distribution of sample variances selected at random 
from that population will approach the shape of a positively skewed distribu-
tion, as the number of samples in the sampling distribution increases.

No Minimum Variance
The variance of a skewed distribution can be any positive number. Defining 
the variance can give us an idea of how far the value of a sample variance 

FYI
The sampling distribution of sample 

variances tends toward a positively 

skewed distribution, regardless of 

the distribution in the population.

FIGURE 7.4  The Skewed Distribution Rule
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The sampling distribution of sample variances tends toward a positively skewed distribution, regard-
less of the shape of the distribution in the population.


