36-201 Spring 1999
Solutionsto Homework 8

1. (a) (i) The magin of error for the proportion of femalesusing Internet over a year ago is

(ii)

(b) (i)

(ii)

+2 /.5 x.5/1106 = 0.030. The magin of error for the proportionof femalesusing
Internetlessthanayearagois +2 /.5 x .5/879 = 0.034, so
* The percentof femalesamonguserswho startedusingthe Internetover a yearagois
likely betweem2 and48% (45 + 3%).
* Thepercenbf femalesamonguserswho startedusingthe Internetlessthanayearago
is likely betweert9 and55% (52 + 3%).
The percentagesf femalesusingthe Internetmorethanoneyearagoandlessthana year
dont overlap. Thelower boundof theintenal for the proportionusinginternetlessthana
yearis greaterthanthe upperboundof theintenal for the proportionusingInternetmore
thanayear sotherewasa statisticalincreasen the proportions.

Thelisted samplesizesandmaginsof errorare

samplesize \ 2000 1993 1390 1016 1005 995 977 315
maugin of error (%) | 3 3 3 35 35 35 35 6
The mamgin of errorincreasessthe samplesizedecreasebecausehe smallerthe sample
thelesserinformationthatwe have. This canalsobe seenfrom the formulaof the magin
of error2,/.5 x .5/samplesize whichis decreasingn samplesize.
They take actionsto compensatéor biasesin the sampleby usingof a randomnumber
generatorto selectphonenumbersinsteadof usingthe phonebook (eliminatesthe bias
producedby being or not listed), designinga generatorsuchthat the samplecoversthe
nationin approximatelyithe sameway telephonenumbersdo, designingthe mechanisnof
selectingthe youngesmaleover 18 yearsof ageor the oldestfemaleover 18 yearsof age

(compensatefor agebiases)andweightingthe samplesothatit matchesomepopulation
characteristics.

(c) Therearea lot of private questionsor questionsthat we would not like to be released. For
instancethoserelatedto the way the personspendshis/herday his/herpolitical position,and
personabuestionsastrustability of people amongothers.

2. Mbor e,

1.33 (p.41-42).

(a) Thevalueof thesampleproportionwho preferbalancinghebudgetis p = 702/1190 x 100% =
59%. The populationparametep representshe proportionof the adult populationwho prefer
balancinghebudgetover cuttingtaxes.

(b) We are 95% certainthat the proportionof adultswho preferbalancingthe budgetis between
55%and63% (59% + 4%).

(c) Themamin of errorof a 99% confidencentenal would be greatetthanthe magin of errorof a
95% confidencentenal.

(d) Keepingthesameconfidenceof 95%,we shouldincreaseghe samplesizein orderto reducethe
maugin of error

3. Mbor e,

1.34 (p.42). Althoughwe are95% certainthatthe proportionfavoring Bushis be-

tween51%and55%,thereis still a 5% of thesampleghatleadusto intenals not containingthetrue
populationproportion.Sowe cannotbe 100%certain.



Moore, 1.38 (p.42). We cannotmale a confidencestatementboutthe resultbecauseno
samplesizeis givento computehe magin of errot

4. Moore, 7.3 (p.413). | got20 headsout of 50 spinsof a penty. Basedon this result, the
estimatecprobabilityof headss 20/50 x 100% = 40%.

Moore, 7.6 (p.413). Thatmeanghatin thelong run, we shouldexpectto receve threeof a
kind in 1 outof 50 deliveredhandgor 2% of thetime).

5. Mbore, 7.9 (p.414).

(a) Probabilitiesmustaddto 1, sothe probability thata womansaysthat her husband'Does less
thanhisfair share”is 1- 0.12- 0.61=0.27.

(b) Sincethe first two outcomes'Does more than his fair share”and “Does his fair share”are
exclusive, the probability of “Doesat leasthis fair share”is 0.12+ 0.61=0.73.

6. Mbore, 7.17 (p.416-417).
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(a) Thenormalcurweis symmetricaroundd.15,sohalf of theareais to theleft of 0.15meaninghat
abouthalf of thesamplespr 50% of them,will have aproportionp < 0.15.

(b) Usingthe 68-95-99.7rule, we know that approximately68% of the areais betweer0.141and
0.159(0.150+ 0.009).Sothe probabilitythatp takesa valuebetweer0.141and0.159is 0.68.

(c) Theprobabilitythatp doesn’t lie betweerD.141and0.159is 1 - 0.68=0.32.



