Chapter 11 Practice Multiple Choice Questions
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}_LE’)_LL Chi-Square Goodness-of-Fit Tests

Multiple choice: Select the best answer for Exercises 19 .
to 22.

Exercises 19 to 21 refer to the following setting. Researchers
wondered whether the trees in a longleaf pine forest

in Georgia are randomly distributed. To find out, they
divided the forest into four equal quadrants. Then the
researchers took a random sample of 100 trees and counted

ber in each quadrant. Here are their data:
the number 1 q et e s 2

T~

Quadrant: 1 2 3 4
Count: 18 22 39 21 T \oco
EXpehed £S5 25 25 z<

19. An appropriate null hypothesis to test whether the
trees in the forest are randomly distributed is
(a) Ho:p = 25, where pu = the mean number of trees
in each quadrant.
(b) Ho:p = 0.25, where p = the proportion of all
trees in the forest that are in Quadrant 1. ’
(c) Hemy=mny=n3=ns= 25, where n; is the
number of trees from the sample in Quadrant i.
\/@ Hppi=pr=p3=p+= 0.25, where p; is the
actual proportion of trees in the forest that are in
Quadrant i.
() Ho:py=p, =p; = py = 0.25, where p; is
the proportion of trees in the sample that are in
Quadrant i.
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71 The P-value for a chi-square goodness-of-ft test is
0.0129. The correct conclusion is

(a) reject Hyat a = 0.05; there is strong evidence
that the trees are randomly distributed.

(b) reject Hq at o = 0.05; there is not strong evidence
that the trees are randomly distributed.

V@eiect Hy at o = 0.05; there is strong evidence
it the trees are not randomly distributed.
(d) fail to reject Hp at o = 0.05; there is not strong

evidence thatthe trees-are randomly distributed

(e) fail to reject Hp at o = 0.05; there is strong
evidence that the trees are randomly distributed.
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. Your teacher prepares a large container full of colored
beads. She claims that 1/8 of the beads are red, 1/4
are blue, and the remainder are yellow. Your class
will take a simple random sample of beads from the
container to test the teacher’s claim. The smallest
number of beads you can take so that the conditions
for performing inference are met is

@ 15, (@0 Redz'lgn = S

(b) 16. (e) 80. give = g
(c) 30.
Vellow =
tn=S ¥
(h=40)

[11.1} A chi-square goodness-of-fit [&5FTs used to test wheth-
era(to 9 spinner is “fair” (that is, the outcomes are all equal-
ly likely). The spinner is spun 100 times, and the results are
recorded. The degrees of freedom for the test will be

(a) 8 (c) 10. (e) None of these.

(d) 9.

-BCq-\eaoie; =)0

d4 21—y =47

7108 R SRS of size 100 is taken from Population A with
proportion 0.8 of successes. An independent SRS of size
4007s taken trom Population B with proportion 0.5 of suc-
cesses, The sampling distribution for the difference (Popu-
lation A - Population B) in sample proportions has what
mean and standard deviation?

(a) mean = 0.3; standard deviation = [.3
(b} mean = 0.3; standard deviation = (.40

@mean = (.3; standard deviation = 0.047
(d) mean = —)Q; standard deviation = 0.047
(e) mean = 0.3; standard deviation = 0.0002
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Multiple choice: Select the best answer for Exercises 53

to 58.

The National Longitudinal Study of Adolescent Health
interviewed a random sample of 4877 teens (grades 7
to 12). One question asked was “What do you think-are
the chances you will be married in the next ten years?”
Here is a two-way table of the responses by gender:*?

Female Male  Toke'S
_/
Almost no chance e 119v” 102103/
Some chance, but probably not 172150 8171
A 50-50 chance Silmq7 CHue512
A good chance 778735
Almost certain (03% m Hi756 1420
—— T el
okl S 2625 2252 N7 He
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9 The appropriate null hypothesis for performing a chi-
square test is that
(a) equal proportions of female and male teenagers
are almost certain they will be married in 10 years.
(b) there is no difference between female and male
teenagers in this sample in their distributions of opin-
jons about marriage.
(c) there is no difference between female and male
teenagers in the population in their distributions of
opinions about marriage.
(d) there is no association between gender and opin-
ion about marriage in the sample.

,hcre is no association between gender and opin-

T about marriage in the population.

54 The expected count of females who respond “almc‘)zt/

certain’” 1s
(a) 464.6.
(b) 891.2.

(e) None of these.

(0388

55. The degrees of freedom for the chi-square test for this
two-way table are

@+ (o) 10.
(b) 8. (d). 20.

56 The cell in the table that contributes the most to the
chi-square statistic s

(e) None of these.

emale, 50-50 chance.
MMale, 50-50 chance.
(c) Fernale, almost certain

Male, almost certain.
T All the cells contribute equally to the test statistic.
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57. Software gives test statistic x* = 69.8 and P-value
close to 0. The correct interpretation of this result is

(a) the probability of getting a randorn sample of
4877 teens that yields a value of x? of 69.8 or larger is
basically 0.

@w probability of getting a random sample of
77 teens that yields a value of x? of 69.8 or larger if

Hy is true is basically 0.

(c) the probability of making a Type [ error is basi-
cally 0.

(d) the probability of making a Type [l error is
basically 0.

(e) it's very unlikely that these data are true.
58, Which of the following explains why one of the con-

ditions for performing the chi-square test is met in this
case?

(a) The sample is large, 4877 teenagers in all.
@"he sample is random.

c) All the observed counts are greater than 100.

(d) We used software to do the calculations.

(e) Both variables are categorical.
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Exercises T11.4 to T11.6 refer to the following setting. A ran-
dom sample of traffic tickets given to motorists in 2 large city
is examined. The tickets are classified according to the race of
the driver. The results are summarized in the following table:

gRace: White  Black  Hispanic ~ Other /).
¢ Numberof 69 52 18 9 43
0" tickets:

The proportion of this city’s population in each of the racial
categories listed above is as follows:

Race: White Black  Hispanic  Other n

-

o Proportion:  0.55(%9) 030 008 007 48
(bd"{" L CR%! .99 10.30

We wish to test Hy: The racial distribution of traffic tickets
in the city is the same as the racial distribution of the city’s

population.
l T11.4. lAssuming Hy is true, the expected number of His-

panic drivers who would receive a ticket is
(a) 8. cy 1l g~ (f:_} IZL..\.
(b) 10.36. (d) Di.84. 8 (s03/
| T11.5] We compute the value of the x* statistic to be 6.58.
ssurning that the conditions for inference are met, the
P-value of our test is

:\\)C = “L I
(a) greater than 0.20. Py (1/1# \,58\ GO
b) between 0.10 and 0.20. o ¥ ) '.
bbetween 0.05 and 0.10. ¥ S
AV (2"
(d) between 0.01 and 0.05. & 2 (}SV( g‘\‘f'_:!

(e) less than 0.01.

LIl_Lél The category that contributes the largest compo-
nent to the x? statistic is

/ (a) White. ispanic.

| (b) Black. (d) Other.

| (e) The answer cannot be determined since this is only a
sample.
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X _ Exercises T11.7 to T11.10 refer to the followingsetting.ﬂAH

current-carrying wires prodate—electrom agnetie—M)
radiation, including the electrical wiring running into,
through, and out of our homes. High-frequency EM radia-
tion is thought to be a cause of cancer. The lower frequen-
cies associated with household current are generally
assumed to be harmless. To investigate this, researchers
visited the addresses of a random sample of children who
had died of some form of cancer (leukemia, lymphoma, or
some other type) and classified the wiring configuration
outside the dwelling as either a high-current configuration

—('-H-ee)"or—a—low:cmrent‘c‘unﬁgurati’on’ (LCC). Here are
the data:

Leukemia Lymphoma Other cancers
HCC 52 10 17
LCC 84 21 31

—_—

Computer software was used to analyze the data. The out-
put is given below. It includes the cell counts, some of (he
expected cell counts, and the value of the x? statistic. In the
table, expected counts are printed below observed counts
and enclosed within parentheses.

Leukemia Lymphoma Other cancers Total
HCe 52 0| 17 79 Ry
(49.97) — (17.64)
LCC 84 21 3N 136
(86.03) (30.36)
Total 136 LY 48 215 TovRrL

X*=0.082 + 0.170 + 0.023 + 0.048 + 0.099 +0.013
=0.435

} T11.7) The appropriate degrees of freedgm for the y? sta-

tistic is a8 = (3-|](f;s~u={nr.;;-<i_,
d) 4 (e) 5

@l (2 ©s

iT11.8] The expected count of cases with lymphoma in

homes with an HCC is
Qo"‘)cow”m

931, 10-21 7931 136.3]
@22 102l 793113631
215, Tl

(e) IJonie of these.
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action I: Multiple Choice Select the best answer for each question.

‘Tl L. l:! A chi-square goodness-of-fit test is used to test wheth-
era(to 9 spinner is “fair” (that is, the outcomes are all equal-
ly Iikely). The spinner is spun 100 times, and the results are
recorded. The degrees of freedom for the test will be
(a) 8. (€) 10. pr=  (e) None of these.

(d) 9. 16 cavteg opies _|@

Exercises T11.2 and T11.3 refer to the following setting.
Recent revenue shortfalls in a midwestern state led to a
reduction in the state budget for higher education. To off-
set the reduction, the largest state university proposed a
25% tuition increase. It was determined that such an
increase was needed simply to compensate for the lost sup-
port from the state. Separate random samples of 50 fresh-
men, 50 sophomores, 50 juniors, and 50 seniors from the
university were asked whether or not they were strongly
Opposed to the increase, given that it was the minimum
increase necessary to maintain the university’s budget at
current levels. The results are given in the following table.

-
\. :} % el P - g % Ty .;;H-:;-_'_;\ o d )
AP Statistics Practice Test (me
Year
Strongly
Opposed? Freshman  Sophomore Junior Senior
Yes 39 36 29 18
No 11 14 21 32
l Iﬂ Which hypotheses would be appropriate for per-
forming a chi-square test? ZE TEST 0f HOmOGEWIET R
(a)  The null hypothesis is that the closer students get H o) FFeceaT
to graduatlon the less likely they are to be opposed =" aLES

to tuition increases. The alternative is that how \
close students are to graduation makes no differ- \
ence in their opinion.

The null hypothesis is that the mean number of !
students who are strongly opposed is the same }
for each of the four years. The alternative is that .
the mean is different for at least two of the four /

years.

The null hypothesis is that the distribution of stu-!i'

THA+T W0 ~Se tastruchons onloack

Y 1 Iﬂ Which of the following may we conclude, based
an the testresults? 7 2= ,435 pvelve = %o
(a) There is strong evidence of an association between wir-
ing configuration and the chance that a child will develop
some form of cancer.
(b) HCC either causes cancer directly or is a major con-
tributing factor to the development of cancer in children.
(c) Leukemia is the most common type of cancer among
children. ¢ % ver el =¥ . Faitte Regeer

There is not much ev1dence of an association .between

wiring configuration and the type of cancer that caused the
deaths of children in the study

(e) There is weak evidence that HCC causes cancer in
children.
GTI l.lOk A Type I error would occur if we conclude that
(a) HCC wiring caused cancer when it actually didn't.
(b) HCC wiring didn’t cause cancer when it actually did.

(c) there is no association between the type of wiring and
the form of cancer when there actually is an association.

here is an association between the type of wiring and

the form of cancer when there actually is no associalion/ﬂ‘;_...

(e) the type of wiring and the form of cancer have a posi- ]
correlation when they actually don't. |
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dent opinion about the proposed tuition increase

is the same for each of the four years at this uni-

versity. The alternative is that the distribution is
different for at least two of the four years.

(d)  The null hypothesis is that year in school and
student opinion about the tuition increase in the
sample are independent. The alternative is that
these variables are dependent.

(e)  The null hypothesis is that there is an association

between year in school and opinion” about-the -

tuition increase at this university. The alternative
hypothesis is that these variables are not associated.

[Ti ],i, lThe conditions for carrying out the chi-square test

in exercise T'11.2 are

. Separat random samples from the populations of interest.
1. Expectedcourits large enough, = Pot ™ €ele () Matid
[I[. The samples themselyes-and-the Hldll\.’lduﬂl observa- O x2TesT

M

tions i each sample are’mdependeni J @ ExPecred
Which of the condltlons is (are) satished in this case? CoomTs 1w
(a) Tonly ) Il and !l only MaTaix B
(b) 1 only .1 I1, and I
(¢) Tand Il only
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