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Second, as the sample size (n) increases, the standard error decreases. 
The larger the sample, the more data you collect, and the closer your esti-
mate of the population mean will be. Suppose, for example, that we select 
samples of size 4 (n = 4), 9 (n = 9), 16 (n = 16), 25 (n = 25), and 81 (n = 81) 
from a single population with a standard deviation equal to 4. Figure 7.8 
shows that the standard error decreases as the sample size increases. This 
result is called the law of large numbers.

FIGURE 7.8  The Law of Large Numbers
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As the sample size increases, the standard error of the mean (SEM) decreases, so sample means 
deviate closer to the population mean as sample size increases.

FYI
The law of large numbers explains 

that the larger the sample size, the 

smaller the standard error.

The law of large numbers   
states that increasing the number 
of observations or samples in a 
study will decrease the standard 
error. Hence, larger samples are 
associated with closer estimates 
of the population mean on 
average.

7.7 SPSS in Focus: Estimating the Standard  
Error of the Mean
Researchers rarely know the value of the population standard deviation, 
which is in the numerator of the formula for standard error. It is more 
common to estimate the standard error by substituting the sample stan-
dard deviation in place of the population standard deviation in the formula 
for standard error. SPSS makes this substitution to compute an estimate of 
standard error. The formula, which is discussed further in Chapter 9, is as 
follows:
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SPSS is designed to estimate the standard error using this formula. To 
illustrate, suppose we measure the individual reaction times (in seconds) for 
a team of 10 firefighters to respond to an emergency call. The reaction times 


