
36-201 Spring 1999
Solutions to Homework 8

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

Internetlessthanayearagois
��� � ���	�
���������������������! 

, so

* Thepercentof femalesamonguserswho startedusingthe Internetover a yearagois
likely between42and48%(

 "�#�$��%
).

* Thepercentof femalesamonguserswhostartedusingtheInternetlessthanayearago
is likely between49and55%(

���#�$��%
).

(ii) Thepercentagesof femalesusingtheInternetmorethanoneyearagoandlessthana year
don’t overlap.Thelower boundof theinterval for theproportionusingInternetlessthana
yearis greaterthantheupperboundof the interval for theproportionusingInternetmore
thanayear, sotherewasastatisticalincreasein theproportions.

(b) (i) Thelistedsamplesizesandmarginsof errorare
samplesize 2000 1993 1390 1016 1005 995 977 315
margin of error(%) 3 3 3 3.5 3.5 3.5 3.5 6

Themargin of error increasesasthesamplesizedecreasesbecausethesmallerthesample
the lesserinformationthatwe have. This canalsobeseenfrom theformulaof themargin
of error

� � �����
�����
samplesize, which is decreasingin samplesize.

(ii) They take actionsto compensatefor biasesin the sampleby usingof a randomnumber
generatorto selectphonenumbersinsteadof using the phonebook (eliminatesthe bias
producedby being or not listed), designinga generatorsuchthat the samplecovers the
nationin approximatelythesameway telephonenumbersdo,designingthemechanismof
selectingtheyoungestmaleover 18 yearsof ageor theoldestfemaleover 18 yearsof age
(compensatesfor agebiases),andweightingthesamplesothatit matchessomepopulation
characteristics.

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

2. Moore, 1.33 (p.41-42).

(a) Thevalueof thesampleproportionwhopreferbalancingthebudgetis &' ���!�������(���)�	����"%*�
����%

. Thepopulationparameter' representstheproportionof theadultpopulationwho prefer
balancingthebudgetovercuttingtaxes.

(b) We are95% certainthat the proportionof adultswho preferbalancingthe budgetis between
55%and63%(59%

�
4%).

(c) Themargin of errorof a99%confidenceinterval wouldbegreaterthanthemargin of errorof a
95%confidenceinterval.

(d) Keepingthesameconfidenceof 95%,weshouldincreasethesamplesizein orderto reducethe
margin of error.

3. Moore, 1.34 (p.42). Althoughwe are95% certainthat the proportionfavoring Bushis be-
tween51%and55%,thereis still a5%of thesamplesthatleadusto intervalsnotcontainingthetrue
populationproportion.Sowecannotbe100%certain.
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Moore, 1.38 (p.42). We cannotmake a confidencestatementaboutthe result becauseno
samplesizeis givento computethemargin of error.

4. Moore, 7.3 (p.413). I got 20 headsout of 50 spinsof a penny. Basedon this result, the
estimatedprobabilityof headsis

���"�����+�,����"%-�� ��"%
.

Moore, 7.6 (p.413). Thatmeansthat in the long run, we shouldexpectto receive threeof a
kind in 1 outof 50deliveredhands(or 2%of thetime).

5. Moore, 7.9 (p.414).

(a) Probabilitiesmustaddto 1, so theprobability thata womansaysthat her husband“Does less
thanhis fair 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, theprobabilityof “Doesat leasthis fair share”is 0.12+ 0.61= 0.73.

6. Moore, 7.17 (p.416-417).
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(a) Thenormalcurve is symmetricaround0.15,sohalf of theareais to theleft of 0.15meaningthat
abouthalf of thesamples,or 50%of them,will have aproportion &'32 ���4(� .

(b) Using the68-95-99.7rule, we know thatapproximately68%of theareais between0.141and
0.159(0.150

�
0.009).Sotheprobabilitythat &' takesavaluebetween0.141and0.159is 0.68.

(c) Theprobabilitythat &' doesn’t lie between0.141and0.159is 1 - 0.68= 0.32.
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