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The sampling distribution for n = 2: In Table 7.1, we listed all the possi-
ble samples of size 2 that can be drawn from a population of three individ-
uals using theoretical sampling. Table 7.4 lists these nine samples, with the 
scores and sample variances that we would have measured in each of those 
samples. Using the data in this table, we will find that the sample variance 
is related to the population variance in three ways depending on how the 
variance is calculated [either dividing SS by n or dividing SS by (n − 1)].

Participants  
Sampled (n = 2)

Scores for Each 
Participant

Sample Variance for Each 
Sample

))SS 
n - 1

A, A 8, 8 0

A, B 8, 5 4.50

A, C 8, 2 18.00

B, A 5, 8 4.50

B, B 5, 5 0

B, C 5, 2 4.50

C, A 2, 8 18.00

C, B 2, 5 4.50

C, C 2, 2 0

Nn = 9 samples s2 54∑ =

µs2
54
9

6 0= = .

TABLE 7.4
 � The Participants, Individual Scores, and Sample Variances for 

Each Possible Sample of Size 2 From a Population of Size 3

Unbiased Estimator
A sample variance is an unbiased estimator when the sample variance we 
obtain in a randomly selected sample equals the value of the population 
variance on average. We know that the population variance in the hypo-
thetical example is equal to 6.0. The mean of the sampling distribution of 
sample variances (μs2) is the sum of the sample variances we could select 
(Σs2), divided by the total number of samples summed (Nn):

µ
s2

54
9
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On average, we can expect the sample variance from a randomly selected 
sample to equal the population variance when we divide SS by df (note: the 
degrees of freedom, df, for variance are n – 1). The sample variance, then, is 

FYI
On average, the sample variance is 

equal to the population variance 

when we divide SS by df. This 

makes the sample variance 

an unbiased estimator of the 

population variance.


