AP Statistics — Unit 5 Additional Review

#1. A researcher conducted a medical study to investigate whether taking a low-dose aspirin reduces the chance
of éevaloping colon cancer. As part of the study, 1,000 adult volunteers were randomly assigned to one of two -
groups. Half of the volunteers were assigned fo the experimental group that took 4 low-dose asplrm each day,’
and the other half were assigned to the control group that took a placebo each day. At the end of six years,
15 of the people who took the low-dose aspirin bad developed colon cancer and 26 of the people who took -
the placebo had developed colon cancer. At the significance level o = 0.05, do the data provide convincing

.statistical evidence that taking a Jow-dose aspirin each day would reduce the chance of devclopmg colon cancer

among all people similar to the volanteers?
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- #2. Each person in a random sample of 1,026 adults in the United States was asked the following question.

“B ased on what you know about the Soc:.al Secunty system today, what would yo‘u like Cnnvress and the
President to do during this next year?” . 5 -

-

The response choices and the percentages seia::tmg them are shown below.

Compleiely overhaul the system 19%
(Make some major changes 9% |
Make some minor adjustments —30%
Leave the system the way it is now 11%
No opinion 1%

(a) Find a 95% confidence interval for the proportion of all United States adults who would respond “Make
some major changes” to the question. Gwa an interpretation of the confidence interval and
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(b) An advocate for leaving the system as it is now comme:nted ased on this poll only 39% of adults in the

- sample responded that they wént some major changes made to the system, while 41% responded that they -
want only minor changes or no changes at all, Thérefore, we should not change the system.” Explain w.?ly
this statement, while technically correct, is misieading.

Fhe 392 Valre is )w-lre-ﬁz*%a fa th anel - Lo e ﬂﬁﬂtW‘\ .. hﬂﬁﬁm%f
Valie an be Mymmﬁm AN AL (hope world be a5 mikr
mw«m S’F Vales b Are ww;v(:}hw g Ao 39041

'S @ \a?:‘f) jmz/ v{?ﬁ/@gm&z — e 4-[ - e se M¢M47(ainyljiﬁﬁ¢Caw%
A st lage emagh /mﬁcm@ ~b SepportIhi f‘ﬁv@mﬁu |

91 we W with o wacein of
)Q%(or O‘Qwevg‘% M{]Pa’ ‘i\f\amﬁ o.du..l’r.s \(\ou.\oﬂ

we Soimple? )M“‘“ .

mr,g.narf e . s Z(‘“){ y)
= .0 ( o\
‘ L

%
‘(l;r Zf‘*" ﬁ”g)A g_%ﬂf_/f) (")/Y) = oY

w\a( Vg \W)

Z 205 t

mem

‘ 2(@)[3 -
%%,ﬁ,, EIA mmﬂgofﬂlm&o [I ‘lL) [ ) 7 [7;0’ adultS
R g o N " » { - e

81 ;/f/* M)/M/'”w )




- #3. Toincrease business, the owner of a restaurant is ronning a promotion in which 2 customer’s bill can be
randomly selected fo receive a digcount. When a customer's bill is printed, a program in the cash register
randomly determines whether the customer will receive a discount on the bill. The program was written to
generate a discount with a probability of 0.2, that is, giving 20 percent of the bills a discount in the long rum. -
However, the owner is concerned that the program has a mistake that results in the program not’generauna the
intended long-run pmpomon of 0.2.

The owner selected a random sample of bills and found that ou]y 15 percent of ther received discounts, A
/eonfidence interval for p, the proportion of bills that will receive a discount i inthe long run, is 0.15£0. 06
All conditions for inference were met.

(ﬁ) Consider the confidence interval 0.15 + 0.06. ( 0“1 11)

() Does the confidence interval provide convincing stansuc:al evidence that the pmgrmn is not work:tng as
intended? Justify your answer.

(i) Does the confidence interval prov:de convincing statistical evidence that the pmgram gemerates the .
discount with a probability of 0.2 ? Justify your answer. - ,

A second random sample of bills was taken that was four times the size of the angmal sample In the second
sample 15 percent of the bills received the discount. .

() Determine the value of the margin of error based on the second sample of bills that would be useci o
compute an interval for p ‘with the same confidence level as that of the original interval, '

{c) Based on the margin of error in part (b} that was obtained from the second sample, what do you conclude
about whether the program is working as mtemieci‘? Iusmfy YOUT answer.
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" #f 4 ; Psychologists imerssted in the relationship hetween medirarion and health eonducted & seady with 8 random
Y sareple of 28 men whe live i a large tetirewnent community. OfF the men in the sample, 11 reported thet they
participate in daily meditation and 17 reported that they do not participate In daily meditation.

The reseachers wanted to perform ahypothesis sea of -
Hﬂ :-pm -3’4’: = G
CHeipap, <4,
whese p,. iz the proportion of men with high blood pressure smong sl ihe men in the Fetirement commnity
Wity participate in daily medization snd ¥, 15 the proportion of men with high blood pressure among al the men
in the retirement community who da ot participuts in daily meditaion, G N
{8) H the sidy were 1o provide significant evidence against Hy in favor of H,, would it be reasonable for the NO - . s
peychalogises to canclude that duly meditation causes 4 reduetion in blaod essure for men in the udy  aoF-an ‘41 »f“’ ke
retirement eommunity? Explain why or why pof. ‘ : . a S 7. .
. ) (m randamn wijnﬂféﬂ'ir,

The psychologists found that of the 11 men In the study who pardicipate in dsily meditation, O had high blood ~1° 9 o dreatiremtil
pressure. OF the 17 men who do not participate in daily meditation, & had ligh blood pressure. M mpesed b] f‘(fdhmf%'l
(b} Let' B, ropresent the proporion of men with high blond pressure amsag thase in 2 random sample of 11 ,}»hj ﬂv o '

whe meditaie dily, and let B, represent tié propartion of meo with high Blvad presvure amang tose in a Cvise Mﬁ@ai wdian,

random sataple of 17 who do not meditate daily. Why is it not reasonable to use a normal #pproX imation for & m&

, the sampling disuibution of B~ B : @n 2€. A "t

Although a nermal approximation sannot be used, it is possible to simulase e distribution of B, ~ 3, . Under
the assumption that the null hypothesis is toe, 10,000 vilues of By = B were simulated. The histogram below
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(e} Bused on the sesults of the simulation, what an be coveluded shout the relationship between bluod pressure
and meditafon among men in the retirement sommuity? - .
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#5. As lab partners, Sally and Betty collected data for a significance test. Both calculated the same Z

statistics, but Sally found the results were significant at the 0.05 level while Betty found that the results

were not. When checking their results, the women found that the only difference in their work was that
- Sally had used a two-sided test, while Betty used a one-sided test.

Which of the following could have been their test statistic?
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