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 Comparingconfidencentervals.

(a) For afixedsamplesize,to increaseyour confidencahatyou have “trapped”thetrue proportionin the
confidencenterval, you mustwidentheconfidencenterval.

(b) Forafixedconfidencdevel, asyouincrease¢he samplesizeyou narrov the confidencentenal (this
is thesquaerootlaw in action).

8.21 We wantto set0.02 = 2,/(0.5)(0.5) /n andsolve for n:

002 = 2,/(05)(05)/n = 1/v/n
vn = 1/0.02 = 50

n = 50%=]2500]

So,to beableto reporta 95%confidenceanterval with amaigin of errorof 2%, you shouldtake asample
of 2500voters.Note:If youusel.96insteadof 2, youwill getn = 2401.

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

8.23 (a) For a99% confidencenterval we want$332 + z - $108/+/200. From TableB in the backof Moore
(or oneof thenormaltablesin SiegelandMorgan),we seez shouldbeabout2.6 [reasonin thefigure
below, z = 2.6 dividesthe areain the normalcurve into approximately99.5%and0.5%,sothearea
from —2.6 to +2.6 will beapproximatel\99%], sotheinterval is

$332 — (2.6) - $108/v/200 to $332 + (2.6) - $108/+/200
$312.13 to $351.86
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(b) Thisis aone-treatmenstudy;theincreasdn spendingnight be dueto droppingthe creditcardfee,
or it might be dueto someconfounding/lurkingactorslike seasor{customergenerallyspendmore
at christmador example).A betterstudywould be:

¢ Randomlydivide thecustomerén thestudyinto atleasttwo groups say a“treatment’groupthat
hasits creditcardfeeswaived,andanother‘control” groupthatdoesnot have its feeswaived.

¢ TohelpensurghatthetheHawthorneeffect (placebceffect) affectsbothgroupsequally subjects
in both groupsshouldbe sentinformational/ promotionalmaterialdetting themknow thatthey
arein a study of credit card spendinghabits,and encouraginghemto usethe card “as they
normallywould”. Thiswill have the effect of drawving bothgroups’attentionto their cards.



8.24 (a) At thebeginningof the study the placebogroupis just a samplefrom the population,sowe canuse
its datato estimatethe populationblood pressureA 95%confidencéntervalis 114.9 + 2 - 9.3/+/27,
sowe are95% confidentthatthe populationblood pressureunsfrom about111.32to about118.48

(b) We areassuminghatthe 27 menassignedo the placebogrouparelike an SRSfrom the population.
Even thoughthe 54 menwere split randomlyinto placeboandtreatmentgroups,if the origianl 54
arent likeanSRS thenthe27in theplacebagroupcant be,either

Note:In both8.23and8.24weare usingz-scoesfromthenormaldistributionto constructconfidencéntervals,
eventhoughthe SD’s comefrom the sampleand not the population.ln a more advancedcourse (36-202)you
wouldlearnto uset-scoresfromthet distribution to widentheintervalsslightly to ensue 95% confidencavith
theseestimatedSD’s. Aswe'veseenin classthough thereis little differencebetweerour intervalsandintervals
constructedvith the ¢-distribution, aslong asthe samplesizeis fairly large.

3. Moore, p. 491, #8.31 and #8. 33

8.31 (a) pisthetrueproportionof studentsat that university [not nationally]thatwantto berich.
(b) Ho: Thenull hypothesiss thatp is equalto the nationalproportion.0.73.
H,: Thealternatve hypothesiss thatit’ s not.
(c) Thisis slightly tricky.
e p =132/200 = 0.66. Thisis the proportionof the sampleof 200 studentsat thatuniversitythat
wantto berich.
e The P-valueis the probability, assumingHj is true, of seeinga samplewhosep is fartherfrom
0.73thanthevaluep = 0.66 thatwe actuallyobsenred.

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

8.33 Only thefirst sentencén eachbullet below is required.

¢ A resultwhoseP-valueis 0.037is “significantat the 0.05level”, since0.037 < 0.05. Thismeansve
canasserwith 95% confidencehatthe null hypothesiss falsefor thesedata.

¢ It is notsignificantatthe 0.01level, since0.037 > 0.01. We cannotassertwith 99% confidencehat
thenull hypothesiss falsefor thesedata.

4. Moore, p. 503, #8.47
e Thenull hypothesidd is thatthemeanoxygencontentn this streams 5 mg/l (or greater) Thealternatve
hypothesisH, is thatit’s lessthan5 mg/l.
e Assumingthatthe null hypothesisH is true,we calculatethe P-valueas

X -5 4.62—-5

P <
0.92/v/45 ~ 0.92//45
= P[Z < -2.77],

P[X < 4.63]

which is somavherebetweend.0035and0.0026,accordingto Table B in the backof Moore. Theseare
verysmallprobabilities soit would beveryunusuato seea meanoxygencontentof 4.62mg/lin asample
of 45 streamlocations,assuminghatthetrue meanis 5 mg/l.

e Thisis strongevidenceagainstHy, sowe do not believe that the overall meanoxygen contentfor this
streamis ashighas5 mg/l.

Note:Becausaveare usingthesampleSDinsteadof the populationSD,a motre sophisticate@nswemwoulduse
thet distributionto evaluatethe P-value ratherthanthenormaldistribution. Buttheanswemwouldbevirtually
thesamein this case



5. Si egel and Morgan, pp. 402-403, #4. Note that all of the cal culations you need

have al ready been done and are di splayed at the top of p. 403. Your job is to
read and interpret the display, to answer the questions in this problem

| havere-createdhedisplayatthetop of p. 403hereandnumberedhelinessol canreferto themin my answers
below:

Line 1: MIB > TwoT 95.0 'C awArc’ ' Species’;

Line 22 SUBC> Alternative 0;

Line 3: SUBC>  Pool ed.

Li ne 4:

Line 5: Two Sanple T-Test and Confidence Interval

Li ne 6:

Line 7: Two sanple T for C awArc

Line 8: Species N Mean St Dev SE Mean
Line 9: 31 10 161. 10 7.94 2.5
Li ne 10: 17 10 77.60 9.05 2.9
Li ne 11:

Line 12: 95% Cl for mu (1) - mu (2): ( 75.5, 91.5)
Line 13: T-Test mu (1) = nmu (2) (vs not =): T= 21.94 P=0.0000 DF= 18
Line 14: Both use Pooled StDev = 8.51

(a) Theaverageclaw arcfor species31is 161.10(Line 9).

(b) Theaverageclaw arcfor speciesl9is 77.60(Line 10).

(c) Thedifferenceis 161.10 — 77.60 = 83.5.

(d) The95%confidencenterval for thedifferencis (75.5,91.5) (Line 12).

(e) ThevalueO (nodifference)s notin thisinterval.

(f) Yeswe canrejectthe null hypothesisH,, thatthereis no differencein the two species’claw arcs,with
confidence5% (the confidenceof our confidencenterval).

(g) Wealreadyknow from thepreviouspartthatthedifferencds statisticallysignificantatthe0.05level, since
the 95% confidencenterval didn’t includeO. But from Line 13 we canseethatthe P-valueis essentally
0. Sothis differenceis statisticallysignificantat practicallyary level.

(h) Theteststatisticis ' = 21.94 (think of comparinghisto the 68—95-99.%ule!).
(i) AssumingHy istrue, P[T > 21.94] ~ 0 (Line 13).
() Thepooledestimateof standardieviationis 8.51(Line 14).



