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this situation, you want to know the probability of 
obtaining a sample of 16 people with a mean of 
$55,000 or higher due to sampling error. Therefore, 
you want to know the tail probability for a z score of 
1.67 or higher; this is illustrated in Figure 5.3.

Step 5: Look Up the z Score
Use the unit normal table to determine the probabil-
ity of obtaining a z score of 1.67 or higher due to 
sampling error. The area of the distribution above 
1.67 is the smaller part of the distribution (i.e., less 
than half of the distribution), and so we look at the 
tail column for the z of 1.67 and find it is .0475.

Step 6: Interpret the z Score
When the sample size is 16, the probability of getting a sample mean income of $55,000 or greater is 
.0475. Another way of saying this is that 4.75% of all possible sample means based on 16 people have 
a mean equal to or greater than $55,000. It is possible that the salaries of the 16 suspects were higher 
than the company mean income merely due to chance or coincidence, but it is not likely. Specifically, 
we would only expect to obtain a random sample mean of $55,000 or higher 4.75% of the time. 
Therefore, the fact that the mean income of the 16 suspects was higher than the company’s mean 
income was unlikely to be due to chance or sampling error. Perhaps the employees’ salaries were 
higher due to illegal activities. Using your newfound statistical knowledge, you helped secure a warrant 
for the search of these 16 suspects’ financial records. Nice work!

	 13.	 This example illustrates that the z for a sample mean procedure

a.	 can be used to identify if the discrepancy between a sample mean and a 
population mean is likely or unlikely to be due to sampling error.

b.	 is only useful in a controlled laboratory setting.

c.	 Both a and b are correct.

EXACT PROBABILITIES VERSUS PROBABILITY ESTIMATES

The previous example illustrates that the z for a sample mean statistical procedure can be useful out-
side of controlled laboratory settings. There are many situations in which an investigator of some kind 
might want to know the probability that something is happening due to chance or sampling error. The 
central limit theorem enables us to compute the sampling error we expect. We can then compute the 
obtained z score and determine the probability of obtaining a score that extreme or more extreme due 
to chance. The central limit theorem is based on random sampling. However, researchers are rarely 
able to obtain truly random samples. Therefore, researchers are most often working with nonrandom 
samples. The result of working with nonrandom samples is that any probability statements are esti-
mates rather than exact probabilities. As we matriculate through this course, try to remember that most 
(if not all) probability statements derived from research are estimates, and as a result, the actual prob-
ability might be a bit higher or a bit lower. Although researchers are usually creating probability 
estimates, the estimates are usually very good estimates.
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