
TEST FOR INDEPENDENCE TEXT: 11.3

LAST NAME FIRST NAME DATE

1 (8 points). A random sample of people produces the following data for the type of car they
drive, and the type of music they prefer to listen to while driving. Of interest is whether these
two variables are independent.

Sedan Truck Sports Car

Pop 47 22 18

Rap 40 19 21

Classical 24 9 12

Rock 30 5 48

(a) State the distribution of the test statistic for the Chi-squared test for independence.

(b) State the value of the test statistic.

(c) Make a sketch of the distribution of the test statistic, label the test statistic on the graph,
state and shade the p-value.

(d) State the conclusion using 5% significance level.
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https://openstax.org/books/introductory-statistics/pages/11-3-test-of-independence


2 (8 points). A random sample of 100 drivers is taken, and two variables are measured: V =
the driver has a speeding violation, and C = the driver reports using mobile phone while
driving. The data is summarized in the following table. Run a test for independence with 10%
significance level. Do not use the built-in chisq.test but rather compute the test statistic and
the p-value by hand. Start by filling out the table below with expected frequencies.

Oi j C C ′ Total

V 5 35 40

V ′ 10 50 60

Total 15 85 100

Ei j C C ′ Total

V 40

V ′ 60

Total 15 85 100

(a) H0 : H1 :

(b) State the distribution of the test statistic:

(c) Sketch a graph of the distribution of the test statistic, find and label the critical value(s),
shade the rejection region.

(d) Compute the test statistic and sketch it on the graph above.

(e) Find the p-value of the test.

(f) State the conclusion.
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