
Chapter 11: Chi-Square Tests
MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question.

1) When testing for independence in a contingency table with 3 rows and 4 columns, there are
________ degrees of freedom.

A) 5 B) 12 C) 6 D) 7

1)

SCENARIO 11-9

Many companies use well-known celebrities as spokespersons in their TV advertisements. A study was conducted to
determine whether brand awareness of female TV viewers and the gender of the spokesperson are independent. Each in
a sample of 300 female TV viewers was asked to identify a product advertised by a celebrity spokesperson. The gender of
the spokesperson and whether or not the viewer could identify the product was recorded. The numbers in each category
are given below.

     Male Celebrity            Female Celebrity
Identified product 
Could not identify 

              41                                      61
            109                                      89

2) Referring to Scenario 11-9, the calculated test statistic is
A) 5.9418 B) 0.00 C) -0.1006 D) 6.1194

2)

SHORT ANSWER.  Write the word or phrase that best completes each statement or answers the question.

SCENARIO 11-11

The director of admissions at a state college is interested in seeing if admissions status (admitted, waiting list, denied
admission) at his college is independent of the type of community in which an applicant resides. He takes a sample of
recent admissions decisions and forms the following table:

Admitted  Wait List Denied Total
Urban 
Rural
Suburban

45
33
34

21
13
12

17
24
39

83
70
85

Total  112 46 80 238

He will use this table to do a chi-square test of independence with a level of signi cance of 0.01.

3) Referring to Scenario 11-11, the test will involve ________ degrees of freedom. 3)

4) Referring to Scenario 11-11, the critical value of the test is ________. 4)

5) Referring to Scenario 11-11, the expected cell frequency for the Admi ed/Urban cell is
________.

5)

6) Referring to Scenario 11-11, the value of the test statistic is ________. 6)
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MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question.

SCENARIO 11-13

Recent studies have found that American children are more obese than in the past. The amount of time children spent
watching television has received much of the blame. A survey of 100 ten-year-olds revealed the following with regards
to weights and average number of hours a day spent watching television. We are interested in testing whether the mean
number of hours spent watching TV and weights are independent at 1% level of signi cance.

7) Referring to Scenario 11-13, if there is no connection between weights and average number of
hours spent watching TV, we should expect how many children to be spending 3-6 hours on
average watching TV and are more than 10 lbs. underweight?

A) 5 B) 6.2 C) 8 D) 5.8

7)

8) Referring to Scenario 11-13, if there is no connection between weights and average number of
hours spent watching TV, we should expect how many children to be spending no more than 6
hours on average watching TV and are more than 10 lbs. underweight?

A) 6.2 B) 8 C) 5.8 D) 12

8)

9) Referring to Scenario 11-13, how many children in the survey spend more than 6 hours
watching TV and are more than 10 lbs. overweight?

A) 40 B) 1 C) 9 D) 20

9)

10) Referring to Scenario 11-13, how many children in the survey spend no more than 6 hours
watching TV and are more than 10 lbs. underweight?

A) 15 B) 10 C) 20 D) 5

10)

11) Referring to Scenario 11-13, the value of the test statistic is
A) 69.744 B) 8.532 C) 15.483 D) 18.889

11)

12) Referring to Scenario 11-13, the critical value of the test will be
A) 21.666 B) 13.277 C) 6.635 D) 14.860

12)

13) Referring to Scenario 11-13, the degrees of freedom of the test statistic are
A) 9 B) 4 C) 1 D) 2

13)
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SCENARIO 11-9

Many companies use well-known celebrities as spokespersons in their TV advertisements. A study was conducted to
determine whether brand awareness of female TV viewers and the gender of the spokesperson are independent. Each in
a sample of 300 female TV viewers was asked to identify a product advertised by a celebrity spokesperson. The gender of
the spokesperson and whether or not the viewer could identify the product was recorded. The numbers in each category
are given below.

     Male Celebrity            Female Celebrity
Identified product 
Could not identify 

              41                                      61
            109                                      89

14) Referring to Scenario 11-9, at 5% level of signi cance, the critical value of the test statistic is
A) 3.8415 B) 9.4877 C) 5.9914 D) 13.2767

14)

15) Referring to Scenario 11-9, the degrees of freedom of the test statistic are
A) 299 B) 1 C) 2 D) 4

15)

16) True or False: When using the 2 tests for independence, you should be aware that expected
frequencies that are too small will lead to a large Type I error.

A) True B) False

16)

SCENARIO 11-9

Many companies use well-known celebrities as spokespersons in their TV advertisements. A study was conducted to
determine whether brand awareness of female TV viewers and the gender of the spokesperson are independent. Each in
a sample of 300 female TV viewers was asked to identify a product advertised by a celebrity spokesperson. The gender of
the spokesperson and whether or not the viewer could identify the product was recorded. The numbers in each category
are given below.

     Male Celebrity            Female Celebrity
Identified product 
Could not identify 

              41                                      61
            109                                      89

17) Referring to Scenario 11-9, which test would be used to properly analyze the data in this
experiment?

A) Wilcoxon rank sum test for independent populations
B) 2 test for independence
C) Kruskal-Wallis rank test
D) 2 test for differences among more than two proportions

17)

18) Referring to Scenario 11-9, at 5% level of signi cance, the conclusion is that
I. brand awareness of female TV viewers and the gender of the spokesperson are independent.
II. brand awareness of female TV viewers and the gender of the spokesperson are not
independent.
III. brand awareness of female TV viewers and the gender of the spokesperson are related.

A) II only B) III only C) Both II and III D) I only

18)
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SCENARIO 11-11

The director of admissions at a state college is interested in seeing if admissions status (admitted, waiting list, denied
admission) at his college is independent of the type of community in which an applicant resides. He takes a sample of
recent admissions decisions and forms the following table:

Admitted  Wait List Denied Total
Urban 
Rural
Suburban

45
33
34

21
13
12

17
24
39

83
70
85

Total  112 46 80 238

He will use this table to do a chi-square test of independence with a level of signi cance of 0.01.

19) True or False: Referring to Scenario 11-11, the null hypothesis will be rejected.
A) True B) False

19)

20) True or False: Referring to Scenario 11-11, the p-value of this test is greater than 0.01.
A) True B) False

20)

21) True or False: Referring to Scenario 11-11, the decision made suggests that admissions status at
the college is independent of the type of community in which an applicant resides.

A) True B) False

21)

22) True or False: Referring to Scenario 11-11, the same decision would be made with this test if the
level of signi cance had been 0.005.

A) True B) False

22)

23) True or False: Referring to Scenario 11-11, the same decision would be made with this test if the
level of signi cance had been 0.05.

A) True B) False

23)

24) True or False: Referring to Scenario 11-11, the null hypothesis claims that "there is no
association between admission status at the college and the type of community in which an
applicant resides."

A) True B) False

24)

25) True or False: Referring to Scenario 11-11, the alternative hypothesis claims that "there is some
connection between admission status at the college and the type of community in which an
applicant resides."

A) True B) False

25)

26) True or False: The chi-square test of independence requires that the expected frequency in each
cell to be at least 5.

A) True B) False

26)
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27) True or False: The chi-square test of independence requires that the expected frequency in each
cell to be at least 1.

A) True B) False

27)

SCENARIO 11-13

Recent studies have found that American children are more obese than in the past. The amount of time children spent
watching television has received much of the blame. A survey of 100 ten-year-olds revealed the following with regards
to weights and average number of hours a day spent watching television. We are interested in testing whether the mean
number of hours spent watching TV and weights are independent at 1% level of signi cance.

28) Referring to Scenario 11-13, suppose the value of the test statistic was 30.00 (which is not the
correct value) and the critical value at 1% level of signi cance was 10.00 (which is not the
correct value), which of the following conclusions would be correct?

A) We will not reject the null and conclude that mean number of hours spent watching TV
and weights are independent.

B) We will reject the null and conclude that mean number of hours spent watching TV and
weights are independent.

C) We will reject the null and conclude that mean number of hours spent watching TV and
weights are not independent.

D) We will not reject the null and conclude that mean number of hours spent watching TV
and weights are not independent.

28)
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Answer Key
Testname: CH11-CHI-SQUARE TESTS

1) C
2) A
3) 4
4) 13.277
5) 39.06
6) 12.624
7) D
8) D
9) D

10) A
11) D
12) B
13) B
14) A
15) B
16) A
17) B
18) C
19) B
20) A
21) A
22) A
23) B
24) A
25) A
26) B
27) A
28) C

6


