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On the basis of this example, you can see that only when we divide SS by 
(n − 1) to compute the sample variance will we produce a value that equals 
the population variance on average. This makes the sample variance unbi-
ased in that, on average, the variance of the sample will equal the variance 
of the population from which the sample was selected. Therefore, to ensure 
that the sample variance is an unbiased estimator, we divide by (n − 1) to 
calculate sample variance.

The Denominator: Degrees of Freedom
The denominator (n − 1) also tells us the degrees of freedom (df ) for sam-
ple variance, which are the number of scores that are free to vary in a 
sample. Basically, if you know the mean of a data set and the value of all 
scores in that data set except one, you can perfectly predict the last score 
(i.e., the last score is not free to vary). Suppose, for example, we have a 
sample of three participants with a mean score of 4 (M = 4). Table 4.4 
shows a distribution with these three scores: 3, 4, and x. We know two 
scores (3 and 4) but not the last score (x). But the last score is not free, so 
we can find its value.

TABLE 4.4  The Degrees of Freedom for Variance

x M x − M 

3 4 −1

4 4 0

x 4 ?

( )x∑ − =M 0

Each score is free to vary in a distribution, except one (n − 1).

The degrees of freedom (df ) 
for sample variance  are the 
number of scores in a sample that 
are free to vary. All scores except 
one are free to vary in a sample: 
n − 1.

FYI
The degrees of freedom for sample 

variance tell us that all scores are free 

to vary in a sample except one (n − 1). 

This term is placed in the denominator 

of the formula for sample variance.

Remember that the sum of the deviations of scores from their mean is 
zero. The deviation of the first score from its mean is −1 (3 − 4 = −1), and 
the deviation of the second score from its mean is 0 (4 − 4 = 0). Therefore, it 
must be the case that −1 + 0 + (x − 4) = 0. Thus, x = 5 because it is the only 
value for x that can make the solution to this equation equal to 0. There-
fore, we can say that one score is not free to vary when the sample mean is 
known. In other words, scores used to compute sample variance are free to 
vary, except one. Because all scores in a sample (n) are free to vary except 
one (−1), we calculate the sample variance by dividing SS by only those 
scores that are free to vary in a sample (n − 1).


