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' 37] Get on the boat! A small ferry runs every half hour @ g

from one side of a large river to the other. The num- = Lk
ber of cars X on a randomly chosen ferry trip has the 0.8 'l,sfu e
probability distribution shown below. You can check o - ok ewsed O e
that px = 3.87 and gx = 1.29. B 3 —_—
2t py = 39 andge= ey, s g £ :304 — ey, MosT oF T
Cars: 0 1 2 3 4 5 & \ Time Tue FEREY
. Probability: 0.02 0.05 0.08 0.16 027 042 0.2 ‘ whxes 20 en LB
~* (a) The cost for the ferry trip is $5. Make a graph of - OTE 5 0 B N &
the probability distribution for the random variable i %"{“"{“{"{—;Q;L—?——- .
M = money collected on a randomly selected ferry (tendsm \-&5 elected Qerr} -\1‘:()

trip. Describe its shape.
(b) Find and interpret
(c) Compute and interpret op. u'x =3.%
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_I_‘ Get on the boatl Refer to Exercise 37. The ferry

' company’s expenses are $20 per trip. Define the ‘
random variable Y to be the amount of profit (money
collected minus expenses) made by the ferry company
on a randomly selected trip. Thatis, Y = M — 20.

(a) How does the mean of Y relate to the mean of M7

. = . N ! \\ — i . . . ¢ .
{Et:g your answer. What is the practical importanc® F' @ TThel Mecn c§ 7’ i S $ 2 fess i\‘ ;w\
(b) How does the standard deviation of Y relate to ‘ T e meen oY M Tfle jneen ©

I

the standard deviation of M? Justify your answer.
What is the practical importance of oy?
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42| The Tri-State Pick 3 Most states and Cana(.ﬁaﬂH .

provinces have government-sponsored lotteries: ¢

-is a simple lottery wager, from the Tri-State Pick

game that New Hampshire shares with Maine and

Vermiont. You choose a number with 3 Qigits from 0

to 9; the state chooses a three-digit \.Jvinn};ng .l'lurﬁlber at ) _
random and-pays you $500 if your number is chosen. — o \ ) e
Because there are 1000 numbers with th'ree' digits, you \ L}) @ Wy = 0 (:C(q %Y 500 (‘ oo 1) = ﬁ, i
have probability 1/1000 of winning. ’lf)'allcju;g Xd to bg the — ‘

amount your ticket pays you, the-probability- distnbu- . 157 o T Y A VS
tion of Xis " ' &y = (&Y (:95) -+ (50 5) (. )= 244
Payoff X: .$0 $500 - ]

Probability: 0.999 0.00_1’ ' g}( ; S iy \ b %6 l

(a) Show that the mean and standard deviation of

X are px'= $0.50 E‘g_nd ox = $15.80.

(b) If you buy a Pick 3 ticket, your winnings are i \ it
W = X — 1, because it costs $] to play. Find the @ NE X - \ A= 5 - | ] 12

mean and standard deviation of W. Interpret each of a i R \
these values in context. 61\_) : St Seme. = LSP \3_ ‘0’0 L
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== Aa) VYA ¢ S DEPEVO ENT,

E Checking independence In which of the following QJ“ BLACK Jpa k! - . N
games of chance would you be willing to assuriie S, THE CAzDS PRE D& NG DeAw
independence of X and Y in making a probability - JINEE ST & v W I TROUT REPLACEMENT
maodel? Explain your answer in each case. Fem B D &C B ’

~ . — . S a .
{(a_)__ 'In blackjack, you are dealt two cards and examine Twe NATL2E OF THE 3 A0 ‘
the total points X on the cards (face cards count Wi DEPEND U PoN THe NATVZE

10 points). You can choose to be dealt another card
and compete based on the total points Y on-all three
cards. o

OF TWE | ST A CADS T WAT
()" L WeEZE DRANSN

((b)! In craps, the betting is based on successive rolls L pod

of two dice. X is the sum of the faces on the first roll, sy ND §LPE~ND EY

and Y is the sum of the faces on the next roll. @ ) Caaps 1S ! e —

Checking independence For each of the following ReLates TO  TH

situations, would you expect the random variables o . . Come OF
X and Y to be independent? Explain your answers. 1 =7 Roue, \/ To TeE OO

T, X

. cuTwme OF THE

Ths Second 2O, T RE /'N»,/)‘f/\rsu.’\l_
Dice Rous hRe INBEPNDPEVT.

(a) Xis the rainfall (in inches) on November 6 of

this year, and Y is the rainfall at the same location e N iz v o om eM Y ).

on November 6 of next year. ( The DICE HAVE N

(b) X is the amount of rainfall today, and Y is the

Za;nf;l-l at_ghé; sé,!m‘e ;olclzatio!r; tomorrow. ‘ @ @ INDEPEND T, N EATHTL

¢) Xis today’s rainfall at the airport in Orlando, : . T

Florida, and Y is today’s rainfal] at Disney World just ConnvTVON S A 7 AL A P A

outside Orlando. SWHOouLN B E INDEPEND ENT
Lil His and her earnings A study of working couples i @ NOT IND EReD EAT, B [

~ ! measures the income X of the husband and the PAatteeN S TENO TO & T

income Y of the wife in a large number of couples in -

which both partners are employed. Suppose that you Seveeat B ANS p

knew the means ux and gy and the variances ok @ MNOT JNO EPEN B e~IT ORLAND 0

and o? of both variables in the population. < CLoSB

Y s 2 e

(a) Is it reasonable to take the mean of the total AND Disn ey ALE .

income X + Y to be px + uy? Explain your answer. TO GeThea, AND Waven LiKE LY

(b) Is it reasonable to take the variance of the total X 7 2 Fl i

income to be o} 4 ¢%? Explain your answer. Have sSiMicar WZA Wi, (Cangi S

Vi']@ YES. TRe meAn OF THE

Soms 15 ALWWIS B Quac
\

To THe Sum OF THE MEAVS.
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Exercises 57 and 58 refer to the following setting. In Exer-
Cises 11 entiehpaasentnsmk, we examined the probaEll-

fty distribution of the random variable X = the amounta

life insurance company earns on a 5-year term life policy.-

Calculations reveal that px = $303.35 and ox = $9707.57-

LifevinSurance A life insurance company sells a .
term insurance policy to a Zl-year-old male that P2
$100,000 if the insured dies within the next 5 ye,:a]ﬁ-
The probability that a randomly chosen male wllhe
die each year can be found in mortality tables. T

company collects a prernium of $250 each year #

payment for the insurance. The amount Y that the
company earns.on this policy is $250 per year, less
the $100,000 that it must pay if the insured dies.
Here is a partially completed table that shows infor-
mation about risk of mortality and the values of Y =
profit earned by the company:

Age at death: 21 2
Profit: —$99,750 —$99,500
Probability: 0.00183 0.00186 0.00189 0.00191 0.00193

23 24 25 26 ormore

571 Life insurance The risk of insuring one person’s life
~ is reduced if we insure many people. Suppose that we
insure two 21-year-old males, and that their ages at
death are independent. If X; and X; are the insurers
income from the two insurance policies, the insurers
average income W on the two policies is

W= 2‘%"_2 ~ 05X, +05X,

Find the mean and standard deviation of W. doule
see that the mean income is the same as for 2 sing
policy but the standard deviation is less.)

58.} Life insurance If four 21-year-old men are insured,
the insurer’s average income is

=Xt X+ X+ X,
4

= 0.25X, +0.25X, +0.25X; + 0.25X,

where X; is the income from insuring one man.
Assuming that the amount of income earned on
individual policies is independent, find the mean
‘and standard deviation of V. (If you compare with
the results of Exercise 57, you should see that '
averaging over more insured individuals reduces risk.)
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] 63. lSwim team Hanover High School has the best \E
.-+ Women’s swimming team in the region. The 400- P ,1 - STEP rP POCESS

meter freestyle relay team is undefeated this year. In
the 400-meter freestyle relay, each swimmer swims

100 meters. The times, in seconds, for the four (3) ST'A-TE: * LIRat 1o the Prolo i\ 1'\\[
swimmers this season are approximately Normally ek \ feq

distributed with means and standard deviations as Ahat thWe sestes RS —

shown. Assuming that the swimmer’s individual Swem HmeE VD le ss thaa . 2
times are mdependent, find the probability that the ‘ 972G SCiond Se

total team time in the 400-meter freestyle relay is less @ PU‘N
than 220 secorids. Follow the four-step process. ) \ Tl SN
Le¥ T Tote

Swimmer Mean AL Std. dev. ©
: Ao
Wendy X 55.2 28 X" = W@/\)c‘_:—:w
Jin A2 58.0 3.0 X, = 300 1 e
Carmen * 3 56.3 26 )(; - (COene=S ‘f_l}r\l.
Latrice X'-\ 54.7 27 ' Xy ¢ L(.k“i’f“f(( s e
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How to Orgamze a Statrstical Problem A Four-Step Process

it Fb A T AN YR A ErR S MR

Plan: How will you go about answering the question? What statistical
techniques does this problem call for?

Do: Make graphs and carry out needed calculations.

STEPE . ._'State.- Whats the question that you re trylng to answer?

To keep the four steps straight,
just remember: Statistics Prob- Conclude: Give your practical conclusion in the setting of the real-world problem.

lems Demand Consistency!





