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4.6 Explaining Variance for Populations and Samples
In this section, we look at the variance calculation in depth. In particular, we 
explain why we compute squared deviations in the numerator and why the 
denominator differs in the calculations for sample variance and population 
variance. Believe it or not, there is actually a good reason for this change 
beyond the cynical statistician’s goal of just trying to confuse you.

The Numerator: Why Square Deviations From the Mean?
We can calculate how far each score is from its mean to determine how 
much variability there is in a data set. For example, suppose a set of data 
has a mean of 5. As shown in Figure 4.4, a score of 10 will deviate further 
from the mean than a score of 3 in this data set. The idea here is that scores 
in a given data set will be at various distances from the mean. Some scores 
will deviate further than others. Regardless of whether we have a sample 
or population of scores, in both cases we want to measure variability by 
determining how far a group of scores deviates from the mean. To compute 
variance, we square each deviation in the numerator. There are three reasons 
we square each deviation to compute SS:

1.	 The sum of the differences of scores from their mean is zero.

2.	 The sum of the squared differences of scores from their mean is 
minimal.

3.	 Squaring scores can be corrected by taking the square root.

The most straightforward way to measure variability is to subtract each 
score from its mean and to sum each deviation. The problem is that the sum 
will always be equal to zero (this was the fourth characteristic of the mean 
listed in Chapter 3). Table 4.2 shows an example of a small population of 
scores: 3, 5, and 7. Notice that the sum of the differences of scores from their 
mean is zero in the table. Here we would conclude that these scores do not 
vary from one another, but they do. To avoid this result, each deviation is 
squared to produce the smallest positive solution that is not zero.

FIGURE 4.4  A Hypothetical Data Set With a Score of 2, 3, and 10
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The mean is 5. Notice that a score of 10 is further from the mean than a score of 2 or a score of 3 in this distri-
bution. The distance that scores deviate from the mean can be used to measure the variability of scores in a 
data set. 


