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than this, particularly for data that are normally distributed. For normal 
distributions with any mean and any variance, we can make the following 
three statements:

1.	 At least 68% of all scores lie within one standard deviation of the mean.

2.	 At least 95% of all scores lie within two standard deviations of the mean.

3.	 At least 99.7% of all scores lie within three standard deviations of 
the mean.

These statements are often called the empirical rule. Empiricism is to 
observe. The name of this rule arises because many of the behaviors that 
researchers observe are approximately normally distributed. The empirical 
rule, then, is an approximation—the percentages are correct, give or take 
a few fractions of a standard deviation. Nevertheless, this rule is critical 
because of how specific it is for describing behavior.

To illustrate how useful the empirical rule is, consider how we can apply 
it to a sample data set and can come to some immediate conclusions about 
the distribution of scores. Suppose that a researcher selects a sample of 5,000 
full-time employees and records the time (in hours per week) that they spend 
thinking about work when they are not working. These data are normally 
distributed with a mean equal to 12 (M = 12) and a standard deviation equal 
to 4 (SD = 4). Without knowing the time for each employee, we still know a 
lot about this sample. In fact, because the data are normally distributed, we 
can distribute at least 99.7% of the data simply by plotting three standard 
deviations above and below the mean, as shown in Figure 4.5. Notice that 
we add the SD value to M to plot standard deviations above the mean; to 
plot standard deviations below the mean, we subtract the SD value from M.

The empirical rule  states that for 
data that are normally distributed, 
at least 99.7% of data lie within 
three standard deviations of the 
mean, at least 95% of data lie 
within two standard deviations 
of the mean, and at least 68% 
of data lie within one standard 
deviation of the mean.

FYI
For normal distributions, most 

scores fall within one standard 

deviation (68%) of the mean, and 

almost all scores fall within three 

standard deviations (99.7%) of the 

mean.

FIGURE 4.5  The Empirical Rule
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The proportion of scores under a normal curve at each standard deviation above and below the mean. 
The data are distributed as 12 ± 4 (M ± SD).


