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To find the estimated standard error for the difference in the denominator, we need to 
compute sp

2
, which is the pooled sample variance. A pooled sample variance is the 

mean sample variance for two samples. When the sample size is unequal, the variance 
is a weighted mean so that the pooled sample variance is weighted toward the sample 
mean computed from the larger sample size—the larger n is, the better the estimate of 
sample variance will be. The formula for computing pooled sample variance when the 
sample size is different in each group:
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The degrees of freedom are the weights in the formula. When we have equal sample 
sizes, we do not have to weight each sample variance by its respective degrees of 
freedom. Thus, we can compute the pooled sample variance by adding the two sample 
variances and dividing by 2 when the sample size is equal or the same in each group:
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The pooled sample variance  is 
the mean sample variance of two 
samples. When the sample size 
is unequal, the variance in each 
group or sample is weighted by its 
respective degrees of freedom.

When we have equal sample sizes, we do not have to 
weight the sample variances by their degrees of freedom. 
We compute a straightforward arithmetic mean of the 
two sample variances. To illustrate, suppose we have two 
samples with the size and variance listed in Table 9.9. 
Notice both samples are the same size and therefore have 
the same degrees of freedom: Both samples have 19 
degrees of freedom. If we substitute the values of s2 and 
df into the formula for the pooled sample variance with 
unequal sample sizes, we obtain
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Notice that the value for the pooled sample variance is the 
middle value between the two sample variances (12 and 
18) when the sample sizes are equal. If we substitute the 
values of s2 and df into the formula for the pooled sample 
variance with equal sample sizes, we obtain the same 
value for the pooled sample variance:
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Both formulas for pooled sample variance produce the 
same result when n1 = n2. Only when the sample sizes are 
unequal is it necessary to weight each sample variance by 
its respective degrees of freedom.

MAKING SENSE THE POOLED SAMPLE VARIANCE

Sample

1 2

n1 = 20 n2 = 20

S1
2 12= S2

2 18=

TABLE 9.9 � The Sample Size and Variance for 
Two Hypothetical Samples

To compute the test statistic, we (1) compute the pooled sample variance, (2) compute 
the estimated standard error for the difference, and (3) compute the test statistic for 
the two-independent-sample t test. For reference, Table 9.10 lists the values needed in 
each step.


