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hypothesis. We can then compare the value of the z statistic, called the obtained value, to 
the critical values we determined in Step 2. The z statistic formula is the sample mean minus 
the population mean stated in the null hypothesis, divided by the standard error of the mean:
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To calculate the z statistic, first compute the standard error (sM), which is the denominator 
for the z statistic:
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Then compute the z statistic by substituting the values of the sample mean, M = 103; the 
population mean stated by the null hypothesis, m = 100; and the standard error we just 
calculated, sM = 1.5:
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Step 4: Make a decision. To make a decision, we compare the obtained value to the 
critical values. We reject the null hypothesis if the obtained value exceeds a critical value. 
Figure 8.5 shows that the obtained value (zobt = 2.00) is greater than the critical value; 
it falls in the rejection region. The decision for this test is to reject the null hypothesis.

FYI
The z statistic measures the number 

of standard deviations, or z scores, 

that a sample mean falls above or 

below the population mean stated 

in the null hypothesis.

The obtained value  is the value 
of a test statistic. This value is 
compared to the critical value(s) 
of a hypothesis test to make a 
decision. When the obtained value 
exceeds a critical value, we decide 
to reject the null hypothesis; 
otherwise, we retain the null 
hypothesis.

FIGURE 8.5  Making a Decision for Example 8.1

The obtained value is 2.00,
which falls in the rejection region;
reject the null hypothesis.
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Because the obtained value falls in the rejection region (it is beyond the critical value in the upper tail), 
we decide to reject the null hypothesis.

The probability of obtaining zobt = 2.00 is stated by the p value. To locate the p value or 
probability of obtaining the z statistic, we refer to the unit normal table in Table B.1 in 
Appendix B. Look for a z score equal to 2.00 in Column A, then locate the probability 
toward the tail in Column C. The value is .0228. Finally, multiply the value given in Column 
C by the number of tails for alpha. Because this is a two-tailed test, we multiply .0228 by 
2: p = (.0228) × 2 tails = .0456. Table 8.5 summarizes how to determine the p value for 
one- and two-tailed tests. 


