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Chapter 9

Hypothesis Tests for One 

Population Mean
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Section 9.1

The Nature of Hypothesis 
Testing
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Definition 9.1

Null and Alternative Hypotheses; Hypothesis Test

Null hypothesis: A hypothesis to be tested. We use 

the symbol H0 to represent the null hypothesis.

Alternative hypothesis: A hypothesis to be 

considered as an alternative to the null hypothesis. 

We use the symbol Ha to represent the alternative 

hypothesis.

Hypothesis test: The problem in a hypothesis test is 

to decide whether the null hypothesis should be 

rejected in favor of the alternative hypothesis.
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Definition 9.3

Significance Level

The probability of making a Type I error, that is, of 

rejecting a true null hypothesis, is called the 

significance level,    , of a hypothesis test.
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Section 9.2

Critical-Value Approach to 
Hypothesis Testing



Slide 9-7Copyright © 2012, 2008, 2005 Pearson Education, Inc.

Figure 9.1
Criterion for deciding whether to reject the null hypothesis



Slide 9-8Copyright © 2012, 2008, 2005 Pearson Education, Inc.

Figure 9.2
Rejection region, nonrejection region, and critical value for 

the golf-driving-distances hypothesis test
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Figure 9.3
Graphical display of rejection regions for two-tailed, left-

tailed, and right-tailed tests
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Figure 9.5
Critical value(s) for a hypothesis test at the significance 

level α if the test is (a) two tailed, (b) left tailed, or 

(c) right tailed
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Section 9.3

P-Value Approach to 
Hypothesis Testing
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Figure 9.6
P-value for golf-driving-distances hypothesis test



Slide 9-13Copyright © 2012, 2008, 2005 Pearson Education, Inc.

Definition 9.5

P-Value

The P-value of a hypothesis test is the probability of 

getting sample data at least as inconsistent with the 

null hypothesis (and supportive of the alternative 

hypothesis) as the sample data actually obtained. We 

use the letter P to denote the P-value.
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Figure 9.7
P-value for a one-mean z-test if the test is (a) two tailed, (b) 

left tailed, or (c) right tailed
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Figure 9.9
Value of the test statistic and the P-value
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Table 9.8
Guidelines for using the P-value to assess the evidence

against the null hypothesis
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Section 9.4

Hypothesis Tests for One 
Population Mean When Sigma 

Is Known
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Procedure 9.1
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Procedure 9.1 (cont.)
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Section 9.5

Hypothesis Tests for One 
Population Mean When Sigma 

Is Unknown
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Figure 9.17
Estimating the P-value of a left-tailed t-test with a sample 

size of 12 and test statistic t = −1.938
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Figure 9.18
Estimating the P-value of a two-tailed t-test with a sample 

size of 25 and test statistic t =−0.895
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Procedure 9.2
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Procedure 9.2 (cont.)
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Section 9.6

The Wilcoxon Signed-Rank 
Test
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Table 9.13

Steps for ranking the 

data in Table 9.13

according to distance 

and direction from

the null hypothesis mean

Table 9.14

Sample of weekly food 

costs ($)
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Procedure 9.3
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Procedure 9.3 (cont.)
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Section 9.7

Type II Error Probabilities; 
Power
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Figure 9.28
Decision criterion for the gas mileage illustration 

(α = 0.05, n = 30)
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Figure 9.29
Determining the probability of a Type II error if     = 25.8 

mpg





Slide 9-32Copyright © 2012, 2008, 2005 Pearson Education, Inc.

Figure 9.31
Type II error probabilities 

for    = 25.8, 25.6, 25.3, and 

25.0 (     = 0.05,    = 30)

n
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Definition 9.6

Power

The power of a hypothesis test is the probability of not 

making a Type II error, that is, the probability of 

rejecting a false null hypothesis. We have

Power =          (Type II error) =           .   

1 1 P
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Table 9.16
Selected Type II 

error probabilities 

and powers for the 

gas mileage

illustration 

(    = 0.05,    = 30)

n
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Figure 9.34
Power curves for the gas mileage illustration when     = 30

and     = 100 (    = 0.05)

nn
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Section 9.8

Which Procedure Should Be 
Used?
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Figure 9.35
Flowchart for choosing 

the correct hypothesis 

testing procedure for a 

population mean


