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the mean. I’ve then taken a sample of those Xs and put them in color. The mean of the 
sample should be pretty close to the mean of the population. But you can see how the 
spread around the mean would necessarily shrink. So a population standard deviation will 
always be bigger than a sample standard deviation. To compensate for underestimating the 
standard deviation of a sample, we divide by a smaller number, n - 1 instead of N, in order 
to push our estimate of the standard deviation up just a bit. So we begin with the equation 
for the population standard deviation:

σ = ∑( ( ) /X )2−µ N

But we not only substitute the sample symbols, we also divide by n - 1 instead of N:

s n= −∑( ( ) / ( )X )2−X 1

In calculating the standard deviation of a sample, we will use a work table similar to the 
one we used to calculate the standard deviation of a population. Table 6.3 begins with the 
GDP for the former British colonies in Africa. The first column identifies the case; the sec-
ond, its GDP per capita. At the bottom of the second column, we total the values of GDP. We 
then divide that total by the number of cases to get the sample mean. In this case, X= 
$4218.48. In the third column, we find the difference between the value of each case and 
the mean. In the fourth, we square the mean. At the bottom of the fourth column, we find 
the sum of squares. (You will find that the sum of squares is used repeatedly among the 
statistical measures of interval-level variables.) Unlike the work table for a population, now 
that you are calculating the standard deviation for a sample instead of a population, you 
divide the sum of squares by n - 1 instead of N to get the variance. Finally, you take the 
square root of the variance to get the standard deviation. In this case, s = $4945.91.
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Figure 6.2 A Possible Distribution


