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Multiple choicer Select the best answer for Exercisés 29

to 32.

A sample survey interviews SRSs of 500 female college stu- . \ .

dents and 550 male college students. Each student is asked | SRS n p=Sdo X = o f F~ 92

whether he or she worked for pay last summer. In all, 410 of

the women and 484 of the men say “Yes.” Exercises 29 to 31 SRS . _coen = ;
y nm---f)Su XM— q%“)‘ FM :%8

are based on this survey.

29. Take py and pr to be the proportions of all college
males and females who worked last summer.
We conjectured before seeing the data that men
are more likely to work-The hiypatheses to be

tested are “
(3) Hy: v — pr= 0 versus Ha5PM —pr= 0. ?m - FF
@‘Jﬂ)‘\,Hot pm — pr= 0 versus Ha3pM —pr> 0. &
e . “ P ==

(c) Ho:pum — pr = 0 versus H,: ppr — pr < 0. A - \V"\ ’>\P
(d) Hp: P — - pr= 0 versus Hy: ppg — pr=0
(e) Hp: f—"i =pi = 0 versus Hy: ppr — pr = 0.

30. The pooled sample proportion who worked last

sumzner is alz)out (’E‘d‘;\v B N X, X5 Hlo+ L_:/ Y9 ¢ o
(a) pe = 1.70. (d) e = 0.85. = _ A =12 -

(b) pc = 0.89. (e) ho=0.82. ?C notn, 500+55c /0so

(c) po = 0.88.

31. The 95% confidence interval for the difference
pm — pr in the proportions of college men and

p— g o
women who worked last summer is about ?/V] s PF‘ (ir_h}' I (\‘Tﬁg\‘s_,' > 2ZPRopPZ N
(a) 0.06 + 0.00095. ' T )
S gy B €5
b) 0.06 4 0.043.) B9 - %27 ,0L (-O“’” 1032
(c) 0.06 £ 0.036, = !
(d) —0:06 £ 0.043. e 10336~ 00 f“/
(e)___;ﬂ_ﬂéffﬂj]%. OR \ TE————— ) oH3
32, In an experiment to learn whether Substance M L %-.92 T BEE) /7\
can help restore memory, the brains of 20 rats were VoL Det®) .30 Z) ME
treated to damage their memories. The rats were \\ S0 A S0 —
trained to run a maze. After a day, 10 rats (determined \
at random) were given M and 7 of them succeeded !
in the maze. Only 2 of the 10 control rats were \ » 00 T .04>
e

successful. The two-sample z test for “no difference” /

against “a significantly higher proportion of the M

group succeeds” ) ) A =7 510 )%
(a) givesz = 2.25,P < 0.02. N=10 %= P T P 2252 ¥
(b) gives z = 2.60, P < 0.005, ) =9 =2 f2. ¢

N~ 10 XL PZ %
(c) gives z = 2.25, P < 0.04 but not < 0.02. A
(d) should not be used because the Random condi- P =
tion isviolated. P cts Cond gmlu assronl €0 _ ———

T

QE) hould not be used because the Normal condi- — o
ion is violated.
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Multiple choice: Select the best answer for Exercises 67

67

" ??&i op

One major reason that the two-sample ¢ procedures
are widely used is that they are quite robust. This

E.alav Lt

means that | ‘ 5

(a) ¢ procedures do not require that we know the T’i buot+ not deli Ao~ ©

standard deviations of the populations. -

(b) t procedures work even when the Random,

Normal, and [ndependent conditions are violated.

(¢)-t procedures compare population means,

a comparison that answers many practical questions.
confidence levels and P-values from the ¢

procedures are quite accurate even if the population 4\

distribution is not exactly Normal.

(e) confidence levels and P-values from the ¢ proce-

dures are quite accurate even if outliers and strong

skewness are present.

Arest
Nobost Nere ob H-TE

68. There are two common methods for measuring the
concentration of a pollutant in fish tissue. Do the

two methods differ on the average? You apply both
methods to a random sample of 18 carp and use N
Prpp l%\ na both drecdtments

he paired ¢ test for pg &— i
(b) the one-sample z test for p. 4o Yhe Seme PO Py letion.
(c) the two-sample ¢ test for p; — p;.
(d) the two-sample z test for p; — ps.
()

e) none of these.

Exercises 69 and 70 refer to the following setting. A study

of road rage asked samples of 596 men and 523 women

about their behavior while driving. Based on their

answers, each person was assigned a road rage score on a

scale of 0 to 20. The participants were chosen by random

digit dialing of telephone numbers. ,

69. We suspect that men are more prone to road lm
rage than women. To see if this is true, test these

hypotheses for the mean road rage scores of all male

and female drivers: e
& R

o' v = pp versus Ho: g > pip.
(b) Ho: it = pp versus Hy: iy = pp
(c) Ho: pag = pp versus Hy: py < pir,
(d) Hﬁmiff-veﬁm;gﬁ > fﬂ MUST USE Popy LaTion) PREAMETBLS | ~N ToH
() Hp:Xpr="2pversus H,: Xy < Xp
70. The two-sample ¢ statistic for the road rage study PF .
(male mean minus female mean) is t = 3.18. The tCA 2_ [5 , \S/ qu/ 52 -g\) = 7/? E tf

P-value for testing the hypotheses from the previous
exercise satishes

(a) 0.001 <P <0005 () 0.002 <P < 0.0l , 00654 0007 g4 .00l

0005 < P <0.00l. (e) P>0.0l.
(c) 0.001 < P < 0.002.

UsE TwE (on SEQUATIUE  DF
d% = smeller Semple size —|
= 513~ = 53%
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"'lO.l.,A study of road rage asked separate random
.amples of['é_'gﬁ% men and@“i\vomen about their be-
havierwhile deiving_ Based on their answers, each rg=
spondent was assigned a road rage score on a scale of €
to 20. Are the conditions for performing a two-sample
t test satisfied?

(a) Maybe; we have independent random samples, but

need to look at the data to check/Noma‘l’lty. OLT Y D

(b) No; road sage scores in a range between 0 and 20 ca
- —be-Normdl. =r=

(c) Me don't know the population standard deviatio

(d) Yes; the large sample sizes guapdntee that the corre-
sponding population distributions will be Normal.
s: we have two independent random samples ar(d

arge sample sizes™? UNg med (meet 3 comdd

I TlO.Z.lThirty-ﬁve people from a random sample of 1245
watkers from Company A admitted to using sick lea¥e
when they weren't really ill. Seventeen employees from(a
random sample of 68 workers from Company B admiftetl
that they had used sick leave when they weren'till. X 957
confidence interval for the difference in the proportions
workers at the two companies who would admit to usi
sick leave when they weren't il is _aS

-

A /’s? 3§ =% The data come from two independent samples.
p = TAS i ¢ (c) Both samples were chosen at random. Yes-both SRs's  |cannot b
(2) 003 ﬂ)_/)(0.28)(0.72) N (0.25)(0.75) B2 ‘/% () The counts of successes and failures are large enough normal.
125 68 776 to use Normal calculations.
(b) §.03£196 (0.28)(0.72) + (0'2”(0'7;):‘—/"/ (e) Both populations are at least 10 times the correspond-
] . 125 68 ing sample sizes, ‘/SGHS%eé

K0.28)072) | (0.25)0.75)
(©) o.oail/.ga,s\f ey

(d) 0.03+196 (0(25??2('?7 2, (OlﬁggggW}

(0269)(0731) . (0.269)(0.731)
(e) 0.0ZiM piaaaeeey

T10.41 A quiz question gives random samples of n = 10
observations from each of two Normally distributed popu-
lations. Tom uses a table of ¢ distribution critical values and

degrees of freedond to calculate a 95% confidence inter-
val for the difference in the two population means. lle
uses her calculator’s two-sample ¢ interval with(16.87 de-
grees of freedom to compute the 95% confidence interval.

Assume that both students calculate the intervals correctly,

slle's confidence interval is wider. 4 \ves a tuides
(c) Both confidence intervals are the same. X
(d) There is insufficient information to determine which
confidence interval is wider.
(e) Janelle made a mistake; degrees of freedom has to be a
whole number.

4stey

nS)

Zj; bolt-on and flip-up shields removed, respectively. Which|measures
‘_q(- o.ftl?e following conditions for performing the appropriate|a yes/no
significance test is|definitely not satisfied in this case? variable,

% Dtl'l populations are Normally distributed. the

yT10.5.

ich of the following is true? 1om vses the mure
" = . ,c‘bn‘ef‘u“-‘ue' I
Tom's confidence interval is wider. o, oproacth w With <
(b)

Wi on tractors used in agri-

asons, the shield is often miss-
g er pes of shields are the bolt-on
and the flip-up. [t was believed that the bolt-on shield was
perceived as a nuisance by the operators and deliberately
removed, but the HAip-up.shield is easily lifted for inspect 10 n
and maintenance and may be left in place. [n a study initi-
ated by the U.S. National Safety Council, random samples
of older tractors with both types of shields were taken to se€
what proportion of shields were removed. OFf 183 tractors

&

designed to have bolt-on shields, 35 had been removed.,

The
variable
being

Of the 136 tractors with flip-up shields, 15 were removed.
We wish to perform a test of Ho: py = pg versus H,: py, = s
where py, and py are the proportions of all tractors with the

populati

0: 5

researcher wished to compare the average amount of time
spent in extracurricular activities by high school students in
a suburban school district with that in a school district of
a large city. The researcher obtained an SRS of 60 high
school students in a large suburban school district and found
the mean time spent in extracurricular activities per week to
be 6 hours with a standard deviation of 3 hours. The
researcher also obtained an independent SRS of 40 high
school students in a large city school district and found the
mean time spent in extracurricular activities per week to be
5> hours with a standard deviation of 2 hours. Suppose that
the researcher decides to carry out a significance test of
Ho: tsuburban = eity versus g two-sided alternative.

AL

.

)
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The correct test statistic is

~~ (6-5)-0
J)g\,‘_ 3"} Z'L Mt:(6—5)—0 )){—(6—5}—0
Voo " 40 9 3 A= 2
60 40 60 %

G- 6=9-0 b~ /
POy Gl ., o
60 40 A 3.2 uﬁzo") s
60 40 \lféq
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T10.6. fThe P-value for the test is 0.048. A correct conclu-

- sion-is-to- - i
(a) fail to reject Ho at the o = 0.05 level. There is convine- |
ing evidence of a difference in the average time spent on
extracurricular activities by students in the suburban and
city school districts.

(b) fail to reject Hy at the o = 0.05 level. There is not con-
vincing evidence of a difference in the average time spent
on extracurricular activities by students in the suburban
and city school districts. ‘
(c) fail to reject Hy at the & = 0.05 level. There is convine-
ing evidence that the average time spent on extracurricular |
activities by students in the suburban and city school dis- |
—triets-is-the-sarne. — '
(d) reject Hy at the @ = 0.05 level. There is not convine-
ing evidence of a difference in the average time spent on
extracurricular activities by students in the suburban and

city school districts.
@ciect Hy at the a = 0.05 level. There is convincing

ence of a difference in the average time spent on ex-
tracurricular activities by students in the suburban and city
school districts.
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T10.8.) An SRS of size 100 is taken from Population A with
proportian 0.8 of successes. An independent SRS of size
400 is taken from Population B with proportion 0.5 of suc-
cesses. The sampling distribution for the difference (Pop
lation A - Population B) in sample propgrtions has wha
mean and standard deviation? Kalg = g-5
(a) mean = 0.3; standard deviation = 1.3 - _
(b) mean = 0.3; standard deviation = 0,40 w_;oo -+
@mean = 0.3; standard deviation = 0.047&~._ = o4
(d) mean = =0-3; standard deviation = (.047
(e) mean = 0.3; standard deviation = 0.0002

‘T10.9.|How¢{nuch more effective is exercise and dru
treatment than drug treatment alone at reducing the rat
of heart attacks m‘fﬁ‘and older? To fin
out, researchers perform a completely randomized experi
ment involving 1000 healthy males in this age group. Hal
of the subjects are assigned to receive drug treatment only,
while the other half are assigned to exercise regularly an

to receive drug treatment. The most appropriate inferenc
method for answering the original research question is

{éone-sample ztestfor a proportion.
(b)

two-sample z interval for p; — p;.

* NOT TESTVNG & cLmW

S0 NoT A TEST
e ThesteMHshe 15 propgw Hons

@ ould be less than 80%.

‘TIU.?.! At a baseball game, 42 of 65 randomly selected

people report owning an iPod. At a rock concert occurring
at the same time across town, 34 of 52 randomly selected
people report owning.an iPod. A researcher wants to test the
claim that the proportion of jPod owners at the two ven

is different. A 90% confidence interval for the difference in
population proportions is (=0.154, 0.138). Which of the
following gives the correct outcome of the researcher’s test
of the claim?

(a) Since the confidence interval includes 0, the researcher

can conclude that the proportion of iPod owners at the two
venues is the same.

(b) Since the confidence interval includes 0, the researcher

can conclude that the proportion of iPod owners at the two
venues is different.

ince the confidence interval includes 0, the researcher

cannot conclude that the proportion of iPod owners at the
two venues is different.

(d) Since the confidence interval includes more negative
than positive values, the researcher can conclude that 4
higher proportion of people at the rack concert own iPods
than at the baseball game,

(e) The researcher cannot draw 4 conclusion about a
claim without performing a significance test.
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(c) two-sample ztest'for p; — p.
(d)

two-sample t interval for 1, — ;.

_ .@he researchers would like

to be.able to detect whether the natural product reduces
blood pressure by at least 7 points more, on average, than
theplacebo- Hgroupsofsize 50are-used-in theexperiment, -
a two-sample t test using o = 0.01 will have a power of
80% to detect a 7-point difference in mean blood pressure
reduction) If the researchers want to be able fa detect a)

.......... --_\‘."_ h,.‘A
\ O\"z s k"é

i a] prglluct) group and a placebo
n, &t T t

point difference instead, then the power of the test

(b) would be greater than 80%.
would still be 80%. ¥¥®

could be either less than or greater than 80%, depend-
ing on whether the natural product is effective. O

&), would vary depending on the standard deviation of the data. NS
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