36-201 Spring 1999
Solutionsto Homework 9

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

(a) Thereis a pool of 10,000numberdo selectfrom: (0000,00001,. .., 9999),sothe probability
of ary four digit numberis the same,1 in 10,000.0f course this appliesto the number2873
and9999.

(b) Peoplethink that 2873 is more likely than 9999 because9999 looks lessrandom. So, asa
strat@y, we maychoose9999becausealthoughit hasthe samechance®f winning, we will win
alargeramountbecausdewer otherpeoplewill choseit.

2. Moore, 7.25 (p.425).

(a) The gambleris wrong becauseachspinis independenfrom the others. Soit doesnt matter
whathegotin thepreviousspins,thenext spinis equallylikely to give aredor a black.

(b) Thegambletiswrongbecausén thiscasethedravsarenotindependenteachtimewedelivera
card therearelesscardsin thepack).Actually, thefactthathealreadygot4 redcardsdiminishes
theprobabilitythatherecevesanotheredcardin thenext drav becauséherearelessredcards
in the pack.

3. Mbore, 7.27 (p.425).

Althoughdyingwhile playingsoccelis morelikely to occurthandyingfrom the presencef asbestos,
peoplewill probablypreferto banasbestoandnot soccer Thatis becausehey feelthatdying while
playing socceiis undertheir control, while gettingcancer(anddying) from the presencef asbestos
is not, regardlessof probabilities. Also, banningasbestosmplies a changefor a third party while
banningsoccerestrictspeoples’own actiities.

Moore, 7.28 (p.425-426).

(a) News mediagive more attentionto airplanecrashedecauseéhey arelesscommonandmore
“sensational'{morepeopledie atthe sametime).

(b) Thatcoveragemalkesusthink thatairplanesaremoredangeroushancarsbecaus@ewns media
emphasizairplanecrashesWe alsotendto think thatplanesaremoredangeroupecausehey
arenotunderour control,while driving acarlookslike it is.



4. Si egel and Morgan, 21 (p.238-239).

(a) Definetheevents
A: a student takes French
B: a student takes Satistics

i. Wearetold that200student®utof 1,000aretaking Frenchbut not Statisticsthatis a 20%.
Also, 100 out of thosel,000studentsaretaking Statisticsbut not French which is a 10%,
and50 aretakingbothclasseswhichis a 5%. Sothe Venndiagramlookslike

0.65

iii. FromtheVenndiagramwe get

French
Yes No
Stat Yes | 0.05 0.10| 0.15

No | 0.20 0.65]| 0.85
0.25 0.75]| 1.00

(b) WeneedP(A N B¢) or P(French=Yes andStat= No) = 0.20.
(c) WeneedP(A) or P(French=Yes) = 0.25.
(d) WeneedP(A N B) or P(French=Yes andStat= Yes) = 0.05.

(e) WeneedP(A U B) or

P(French=Yes andStat=Yes)+P(French= Yes andStat= No)+ P(French= No andStat=Yes)
=0.05+0.10+ 0.20=0.35.

(f) WeneedP(A¢) = 0.75 or P(French= No) = 0.75.
(9) WeneedP(A° N B€) or P(French= No andStat= No) = 0.65.

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

(a) TheCentralLimit Theorenmsaysthatasthesamplesizegetslarger, thedistribution of theaverage
getscloserto a normaldistribution.

(b) Themean(or expectedvalue)of the averageincomeis the sameasthe meanof a singleobser
vation,thatis, $32,000.

(c) Thestandardieviation of the averageincomeequalsthe standardieviation of a singleobsenra-
tion divided by the squareroot of the samplesize,in this case $9,000/5= $1800.
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(d) We first computethe Z-scoreof $30,000as Z = (30,000 — 32,000)/1800 = —1.11. Sothe
probabilityof theaveragebeingbelav $30,000equalgheprobabilityof astandarcdhormalbeing
belov -1.11.
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0.025
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Z-score
Using the 68-95-97.5rule, we know that that probability must be between0.025and 0.160.
Usinglinearinterpolationwe get
0.160 — 0.025
0.160 + —————— x (=1.11 + 1) = 0.145.
—142
Alternatively, from the Tablein Siegel andMorganon page262we canalsotell thatthe proba-
bility is betweerD.106and0.159

(e) The Z-scoreof $35,000is Z = (35,000 — 32,000)/1800 = 1.67. Sothe probability of the
averagebeingabove $35,000equalsthe probability of a standarchormalbeingabove 1.67.
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Usingthe68-95-97.5ule,weknow thatthe probabilitymustbebetweer0.025and0.160.Using
linearinterpolationwe get
0.160 — 0.025

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

(f) The Z-scoreof $34,000is Z = (34,000 — 32,000)/1800 = 1.11. So the probability of the
averagebeingbetweer$30,000and$34,000equalsthe probability of a standarchormalbeing
between1.11(from part(d))and1.11.
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Usingthe 68-95-97.5ule, we know thatthe probability of a standarchormalbeingbelov 1.11
mustbebetweerD.840and0.975.Usinglinearinterpolationwe get
0.975 — 0.840
0.840 + —5 7 X (1.11 — 1) = 0.855.
Sotheprobability of a standarchormalbeingbetweenl1.11andl.11is thedifferencebetween
0.855and0.145(from part(d)),thatis 0.710



