
36-201 Spring 1999
Solutions to Homework 9

1. Moore, 7.20 (p.423-424).

(a) Thereis a pool of 10,000numbersto selectfrom: (0000,00001, ����� , 9999),sotheprobability
of any four digit numberis thesame,1 in 10,000.Of course,this appliesto thenumbers2873
and9999.

(b) Peoplethink that 2873 is more likely than 9999 because9999 looks lessrandom. So, as a
strategy, wemaychoose9999becausealthoughit hasthesamechancesof winning,wewill win
a largeramountbecausefewer otherpeoplewill choseit.

2. Moore, 7.25 (p.425).

(a) The gambleris wrongbecauseeachspin is independentfrom the others. So it doesn’t matter
whathegot in thepreviousspins,thenext spinis equallylikely to give a redor a black.

(b) Thegambleris wrongbecausein thiscase,thedrawsarenotindependent(eachtimewedelivera
card,therearelesscardsin thepack).Actually, thefactthathealreadygot4 redcardsdiminishes
theprobabilitythathereceivesanotherredcardin thenext draw becausetherearelessredcards
in thepack.

3. Moore, 7.27 (p.425).

Althoughdyingwhile playingsocceris morelikely to occurthandyingfrom thepresenceof asbestos,
peoplewill probablypreferto banasbestosandnot soccer. Thatis becausethey feel thatdyingwhile
playingsocceris undertheir control,while gettingcancer(anddying) from thepresenceof asbestos
is not, regardlessof probabilities. Also, banningasbestosimplies a changefor a third party while
banningsoccerrestrictspeoples’own activities.

Moore, 7.28 (p.425-426).

(a) News mediagive moreattentionto airplanecrashesbecausethey are lesscommonandmore
“sensational”(morepeopledieat thesametime).

(b) Thatcoveragemakesusthink thatairplanesaremoredangerousthancarsbecausenews media
emphasizeairplanecrashes.We alsotendto think thatplanesaremoredangerousbecausethey
arenotunderourcontrol,while driving acarlookslike it is.
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4. Siegel and Morgan, 21 (p.238-239).

(a) Definetheevents
A: a student takes French
B: a student takes Statistics.

i. Wearetold that200studentsoutof 1,000aretakingFrenchbut notStatistics,thatis a20%.
Also, 100out of those1,000studentsaretakingStatisticsbut not French,which is a 10%,
and50aretakingbothclasses,which is a5%. SotheVenndiagramlookslike

A B

0.20 0.05 0.10

0.65
�

iii. FromtheVenndiagram,weget

Stat

French
Yes No

Yes 0.05 0.10 0.15
No 0.20 0.65 0.85

0.25 0.75 1.00

(b) Weneed�����	��

��� or ��� French= ����� andStat= ��������� ��� � .

(c) Weneed������� or ��� French= �
� �!�"��� ���$# .
(d) Weneed�����	��
%� or ��� French= ����� andStat= �
� �!����� � � # .
(e) Weneed�����	&�
%� or

�'� French= ����� andStat= �
� �!��(���� French= �
� � andStat= �)����(���� French= ��� andStat= �����*�
= 0.05+ 0.10+ 0.20= 0.35.

(f) Weneed�����+�,�"��� �.-!# or �'� French= ��������� �.-!#/�
(g) Weneed�����+�0��

��� or ��� French= �)� andStat= �����"��� ��1$# .

5. Siegel and Morgan, 21 (p.289).

(a) TheCentralLimit Theoremsaysthatasthesamplesizegetslarger, thedistributionof theaverage
getscloserto anormaldistribution.

(b) Themean(or expectedvalue)of theaverageincomeis thesameasthemeanof a singleobser-
vation,thatis, $32,000.

(c) Thestandarddeviationof theaverageincomeequalsthestandarddeviationof asingleobserva-
tion dividedby thesquarerootof thesamplesize,in thiscase,$9,000/5= $1800.
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(d) We first computetheZ-scoreof $30,000as 23�4�65!�879�$�$�':;5 � 79�$�$�<��=/>@?!�$�A�B:C> � >$> . So the
probabilityof theaveragebeingbelow $30,000equalstheprobabilityof astandardnormalbeing
below -1.11.

Z-score
D-2 -1 0

E

0.160
E

0.025
E

Using the 68-95-97.5rule, we know that that probability must be between0.025and 0.160.
Usinglinearinterpolationweget

� � > 1 �F( � � > 1 �G:A� � � �$#
:C>H( � I �J:C> � >$>K(L> ����� � >NM # �

Alternatively, from theTablein Siegel andMorganonpage262we canalsotell thattheproba-
bility is between0.106and0.159.

(e) The Z-scoreof $35,000is 2O�P�65 # 79�$�$�':Q5 � 79�$�$�<��=/>@?!�$�	�R> ��1�- . So the probability of the
averagebeingabove $35,000equalstheprobabilityof a standardnormalbeingabove 1.67.

Z-score
D 0
E

1 2
S

0.160
E

0.025
E

Usingthe68-95-97.5rule,weknow thattheprobabilitymustbebetween0.025and0.160.Using
linearinterpolationweget

� � > 1 �F( � � > 1 �C:A� � � �$#
>T: � I �U> ��1�- :V> ����� � � - � �

Alternatively, from the Tablein Siegel andMorganon page262,we find that that probability
of a standardnormalbeingbelow 1.67is 0.953.So,theprobabilityof theaveragebeingabove
$35,000is 1 - 0.953= 0.047.

(f) The Z-scoreof $34,000is 2W�X�65*MY79�$�$�Z:�5 � 79�$�$�<��=/>@?!�$�Q�P> � >$> � So the probability of the
averagebeingbetween$30,000and$34,000equalstheprobabilityof a standardnormalbeing
between-1.11(from part(d))and1.11.
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Z-score
D 0
E

1 2
S

0.840
E

0.975
E

Usingthe68-95-97.5rule,we know thattheprobabilityof a standardnormalbeingbelow 1.11
mustbebetween0.840and0.975.Usinglinearinterpolationweget

� � ?*M��F( � ��[�-!# :A� � ?*M��
� :;> I �U> � >$>\:V> ����� � ? #$#/�

Sotheprobabilityof a standardnormalbeingbetween-1.11and1.11is thedifferencebetween
0.855and0.145(from part(d)),thatis 0.710.
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