
HW 11 SOLUTIONS

1. Moore, p. 471, #8.13, and Moore, p. 481, #8.21 [but just use 2 instead of 1.96]

8.13 Comparingconfidenceintervals.

(a) For afixedsamplesize,to increaseyourconfidencethatyouhave“trapped”thetrueproportionin the
confidenceinterval, youmustwidentheconfidenceinterval.

(b) For a fixedconfidencelevel, asyou increasethesamplesizeyou narrow theconfidenceinterval (this
is thesquareroot law in action).

8.21 We wantto set
��� �������	� 
��������
�����������

andsolve for
�

:��� ����� � � 
��������
��	� ��������������� �� � � �����	� ����� ���� � �!��"#�
2500
�

So,to beableto reporta95%confidenceinterval with amargin of errorof $ ��% , youshouldtakeasample
of 2500voters.Note:If youuse1.96insteadof 2, youwill get

�&�'�!(����
.

2. Moore, p. 481, #8.23 [use a Normal table (table B in the back of Moore is fine),
not
interpolation!] and Moore pp. 481-482, #8.24.

8.23 (a) For a 99%confidenceinterval we want )�*�* � $,+.-�) �/��01� � �!��� . FromTableB in thebackof Moore
(or oneof thenormaltablesin SiegelandMorgan),wesee+ shouldbeabout2.6[reason:in thefigure
below, + �2�3� 4 dividestheareain thenormalcurve into approximately99.5%and0.5%,sothearea
from 5 �3� 4 to 6 �3� 4 will beapproximately99%],sotheinterval is)�*�* � 5 
7�3� 4�� -8) �/��01� � �!��� to )�*�* � 6 
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(b) This is a one-treatmentstudy;the increasein spendingmight bedueto droppingthecreditcardfee,
or it might bedueto someconfounding/lurkingfactorslike season(customersgenerallyspendmore
at christmasfor example).A betterstudywouldbe:: Randomlydividethecustomersin thestudyinto at leasttwo groups,say, a“treatment”groupthat

hasits creditcardfeeswaived,andanother“control” groupthatdoesnothave its feeswaived.: To helpensurethatthetheHawthorneeffect(placeboeffect)affectsbothgroupsequally, subjects
in bothgroupsshouldbesentinformational/ promotionalmaterialsletting themknow that they
are in a study of credit card spendinghabits,and encouragingthem to usethe card “as they
normallywould”. Thiswill havetheeffectof drawing bothgroups’attentionto their cards.
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8.24 (a) At thebeginningof thestudy, theplacebogroupis just a samplefrom thepopulation,sowe canuse
its datato estimatethepopulationbloodpressure.A 95%confidenceinterval is

����(;� < $ � - <�� * � � ��= ,
soweare95%confidentthatthepopulationbloodpressurerunsfrom about111.32to about118.48

(b) We areassumingthatthe27menassignedto theplacebogrouparelike anSRSfrom thepopulation.
Even thoughthe 54 menweresplit randomlyinto placeboandtreatmentgroups,if the origianl 54
aren’t like anSRS,thenthe27 in theplacebogroupcan’t be,either.

Note:In both8.23and8.24weareusing + -scoresfromthenormaldistributionto constructconfidenceintervals,
eventhoughtheSD’s comefromthesampleandnot thepopulation.In a more advancedcourse(36-202)you
wouldlearn to use> -scoresfromthe > distribution to widentheintervalsslightly to ensure95%confidencewith
theseestimatedSD’s.Aswe’veseenin classthough,there is little differencebetweenour intervalsandintervals
constructedwith the > -distribution,aslongasthesamplesizeis fairly large.

3. Moore, p. 491, #8.31 and #8.33

8.31 (a) ? is thetrueproportionof studentsat thatuniversity [not nationally]thatwantto berich.
(b) @BA : Thenull hypothesisis that ? is equalto thenationalproportion.0.73.@DC : Thealternativehypothesisis thatit’snot.
(c) This is slightly tricky.:FE? �G� * �����!���H�2��� 4�4 . This is theproportionof thesampleof 200studentsat thatuniversitythat

wantto berich.: The I -valueis theprobability, assumingJLK is true,of seeinga samplewhose E? is fartherfrom
0.73thanthevalue E? ����� 4�4 thatweactuallyobserved.

(d) The I -valueof 0.037is a low number:thereis only a 3.7% chancethat a populationwhosetrue
proportionwas 0.73 could generatea samplewith a E? fartherfrom 0.73 than our observed value
of 0.66.This means0.66would be an unusualif JLK weretrue at that university. This unusualness
calls into questionthe assumptionthat the populationof studentsat this college actuallydo have a
proportion0.73whowantto berich.

8.33 Only thefirst sentencein eachbullet below is required.: A resultwhoseI -valueis 0.037is “significantat the0.05level”, since
��� � * =HM,��� ��� . Thismeanswe

canassertwith 95%confidencethatthenull hypothesisis falsefor thesedata.: It is not significantat the0.01level, since
��� � * =ON���� ��� . We cannotassertwith 99%confidencethat

thenull hypothesisis falsefor thesedata.

4. Moore, p. 503, #8.47: Thenull hypothesisJ K is thatthemeanoxygencontentin thisstreamis 5 mg/l (or greater).Thealternative
hypothesisJOP is thatit’s lessthan5 mg/l.: Assumingthatthenull hypothesisJLK is true,wecalculatethe I -valueas

IOQ�RS M,(	� 4 *!T � IVU RS 5 ���� <���� � (1� M (;� 4�� 5 ���� <���� � (��XW� IOQY M 5 ���=�= T[Z
which is somewherebetween0.0035and0.0026,accordingto TableB in thebackof Moore.Theseare
verysmallprobabilities,soit wouldbeveryunusualto seeameanoxygencontentof 4.62mg/l in asample
of 45streamlocations,assumingthatthetruemeanis 5 mg/l.: This is strongevidenceagainstJLK , so we do not believe that the overall meanoxygen contentfor this
streamis ashighas5 mg/l.

Note:BecauseweareusingthesampleSDinsteadof thepopulationSD,a moresophisticatedanswerwoulduse
the > distributionto evaluatethe I -value, ratherthanthenormaldistribution.But theanswerwouldbevirtually
thesamein thiscase.
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5. Siegel and Morgan, pp. 402-403, #4. Note that all of the calculations you need
have already been done and are displayed at the top of p. 403. Your job is to
read and interpret the display, to answer the questions in this problem.

I havere-createdthedisplayatthetopof p.403hereandnumberedthelinessoI canreferto themin my answers
below:

Line 1: MTB > TwoT 95.0 ’ClawArc’ ’Species’;
Line 2: SUBC> Alternative 0;
Line 3: SUBC> Pooled.
Line 4:
Line 5: Two Sample T-Test and Confidence Interval
Line 6:
Line 7: Two sample T for ClawArc
Line 8: Species N Mean StDev SE Mean
Line 9: 31 10 161.10 7.94 2.5
Line 10: 17 10 77.60 9.05 2.9
Line 11:
Line 12: 95% CI for mu (1) - mu (2): ( 75.5, 91.5)
Line 13: T-Test mu (1) = mu (2) (vs not =): T= 21.94 P=0.0000 DF= 18
Line 14: Both use Pooled StDev = 8.51

(a) Theaverageclaw arcfor species31 is 161.10(Line 9).

(b) Theaverageclaw arcfor species19 is 77.60(Line 10).

(c) Thedifferenceis
�84����\�/� 5 =�=1� 4��]�'0 * �� .

(d) The95%confidenceinterval for thedifferencis

7=��3�� Z <������� (Line 12).

(e) Thevalue0 (nodifference)is not in this interval.

(f) Yeswe canreject the null hypothesisJ K that thereis no differencein the two species’claw arcs,with
confidence95%(theconfidenceof ourconfidenceinterval).

(g) Wealreadyknow from thepreviouspartthatthedifferenceis statisticallysignificantatthe0.05level,since
the95%confidenceinterval didn’t include0. But from Line 13 we canseethat the I -valueis essentally
0. Sothisdifferenceis statisticallysignificantatpracticallyany level.

(h) Theteststatisticis ^ �'����� <!( (think of comparingthis to the68–95–99.7rule!).

(i) AssumingJ.K is true, IOQ ^`_ �3��� <�( T;a � (Line 13).

(j) Thepooledestimateof standarddeviation is 8.51(Line 14).
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