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i 37§ Get on the boat! A small ferry runs every half hour @ 4

from one side of a large river to the other. The num- e | F ML s
ber of cars X on a randomly chosen ferry trip has the 0.8 ¥ '\r“ b,
probability disribution shown below. You can check F o6 Sk ewiee O e
that py == 3.87 and gx = 1.29. : e e 2480
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Cars: 0 i 2 3 4 5 I e \ Time Tue FeRreY
_ Probability: 0.02 0.05 008 0.16 027 042 0.2 w‘ MAkes B2oerds
= (a) The cost for the ferry trip is $'>;.'-Make a graph of~ W 7§ 5 0 5 = 5
the probability distribution for the random variable 5 °r’-‘.'q‘:,9ff°€'f—gg;3zﬁr-—- 1
M = money collected on 2 randomly selected ferry (tendom ‘—&_5 elected Qo &\ "ﬂ‘:{‘)

trip. Describe its shape.
{(b) Find and interpret u,
(c) Compute and interpret oy, Jx ~3.%7
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__‘ Get on t}'le boat! 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

Justify your answer. What is the jcal i
. tical rtanc® % _
Ofp,y? Practical impo @ -—ﬁ\t W E o C‘g 7/ ; " # 20 fewss "'i\c "

|
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(b} How does the standard deviation of Y relate to ‘ The mecn oY M Tle jneen o ™
!_

the standard deviation of M? Justi
. 2 ustify your answer- — :
What is the practical importance of oy? ‘\ < '%; 19.325. Vs e S—e; i~
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m The Tri-State Pick 3 Most states and Canadian

provinces have govemment-sponsored Jotteries-
-is a simple lottery wager, from the Tri-State Pick

game that New Hampshire shares with Maine and

Vermont, You choose a number with 3 digits from 0

to 9; the stite chooses a three-digit winning number at

random and pays you $500 if your iumber is chosen. — ) ;
Because there are 1000 numbers with three digits, you . k : - ( o Ny e ol A ') o \ .50
have probability 1/1000 of winning. Taking X-to be the \ Li @ ,LtY AN ~+ 50 (.( ct fS i

amount your ticket pays you, the-probability distribu- . 2.
tion of Xis " : S N qac e AY o= Sie
onof A 15 é)( = ((‘;“-33 (.Qf\‘b -1 (5(,-0 5) (‘OU 245,15
Payoff X: $0 $500
Probability: 0999 0.001 I 1

i = (;(; 3 AN T "‘I\bl'b,%(\ l

(a) Show that the mean and standard deviafion of
X are px'= $0.50 E‘g_nd ox = $15.80.

(b) If you buy a Pick 3 ticket, your winnings are L 8 & ‘

W =X — 1, because it cos_ts' $1 to play. Find the @ w = X r | A o

mean and standard deviation of W. Interpret each of M= 5~ | = L" A Y
these values in context. 61\_, Lotk Some = Li’ Ve \
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Faom 237 My = 3. 8F € ~1.29
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X | a 5 Y 2 %
P .2 ,5 .3 P(N) .7 .3
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Ec'hecking independence In which of the following (f_’“ BLACK Tpoew 15 5_{' PE. ] .

games of chance would you be willing to assuriie ‘  ranhs ARE BENG DEAW
independence of X and Y in making a probability - SincE ! & .Cn.ﬂﬁ P TWOUT REPLACEMENT
model? Explain your answer in each case. Feom A D ECK w N d
. .. 3 N Q._ -
( (a) 'In blackjack, you are dealt two cards and examine Twe NaTus e oF Tweg 3 D
the total points X on the cards (face cards count . . Hs NATVZE
10 pomnts). You can choose to be dealt another card Wit B EFEA D Vgt e
and compete based on the total points Y on-all three OF THWE | ST 2 CAedS TwAT
cards. o

N - Wez e D2ANN
(@? In craps, the beltting is based on successive rolls e . ; D
of two dice. X is the sum of the faces on the first roll, Py S INDE LoD E oJT,
and Y is the sum of the faces on the next roll. @ | Caaps = ;Udr_\f\#f_ OF THE

. 2 (A
Checking independence For each of the following ReLates TO THE e

situations, would you expect the random variables . ‘ . vomg OF
X andY to be independent? Explain your answers, 2% Roue, Y To Tve O
TTRE DIV DUAL

Ths SEcord POLC

. . T.
(a) Xis the rainfall {in inches) on November 6 of Dice Rows nag INDEFNDE 2’\/.
this year, and Y is the rainfall at the same location kS - y M gAY :
on November 6 of next year. (TH € DiCE HaiE Ni
(b) Xis the amount of rainfall today, and Y is the
rainfall at the same location tomorrow. ' @ @ INDEPENO e T MNEATHEL
{c) Xistoday's rainfall at the airport in Orlando, o . Panl
Florida, and Y is today’s rainfall at Disney World just lonn i TV s A VEAe A
outside Orlando. S WooLh B E INOEPSND ENT
El His and her earnings A study of working couples “_‘51 NOT INO EPenD EAT, Wm -
measures the income X of the husband and the Pansen s Teino To FE2ZNs g
income Y of the wife in 4 large number of couples in -
which both partners are employed. Suppose that you Several DAYS
knew the means jix and py and the variances o} @ MNoT JNO EPEN B 2T . ORLAND ¢
and o2 of both variables in the population. -
Y s~ CLOSE
{a) Is it reasonable to take the mean of the total AnD Disn ey ALE U .
income X + Y to be ux + uy? Explain your answer. TO e AND Woven Li KE Ly
(b) Is it reasonable to take the variance of the total X o
income to be o7 - o2? Explain your answer. Have SiMicae WZA THET Con NS,
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Exercises 57 and 58 refer to the following setting. In Exer- \ L. i \
cises 11 emihBEGRentea, we examined the probabil

Ty distribution of the randém variable X = the amounta

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

Calculations reveal that gy = $303.35 and ox = $9707.57.

ife ins ife i lis 2 -
i;lfgl;ssl:;ﬁiz ;:,::E; ;r;s: r; R;E;c_)or?g i::gl:ethat pays payment for the insurance. Tl'_le amount Y that the
$100,000 if the insured dies within the next 5 years: 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-
ras mation about risk of mortality and the values of Y =
profit earned by the company:

The probability that a randomly chosen male will
die each year can be found in mortality tables-
company collects a premium of $250 each ye2

Ageatdeal.h:' 21 2 23 24 25  26ormore
Profit: —$99,750 —$99,500
Probability: 0.00183 0.00186 0.00189 0.00191 0.00193

57| Life insurance The risk of insuring one person’s life My = £ 305, S
~ is reduced if we insure many people. Suppose that w¢
insure two 21-year-old males, and that their ages at Ex = $ 41 07.5F
death are independent. IFX; and X; are the insurers
income from the two insurance policies, the insuref®

P g \ _,[, T 7 /J(_X' :-
average income Won the two policies s \ 57 % ( 4305, 3+ 5 ($303. 55)

. (oo % 20325 |

PG

W= .X'—;’-‘i = 05X, +05%,

Find the mean and standard deviation of W. (X0 le . ="
see that the mean income is the same as for a si8 -

e R —— s N
licy but the standard deviation is less.) ( = > :
poliey but e Smeme =Y < wo %](—szo”ﬂO?-ST - (—5,97U).SD
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(G B 56129 |

= A
Life insurance If four 21-year-old men are insured, l 5% . " ) + A (L(_x>+.\q (Nx) 1% [H’J
the insurer’s average income is /’\'AV =Y ( X ‘-t_
v Xt X b X+ X -:x,+x4 = 025X, -+0.25X, +0.25X, + 025X, — _-430%3> o J

),_.MV

where X; is the income from insuring one man. ' 7.
Assuming that the amount of income earned on - - -7
individual policies is independent, find the mean < ’\h ( "‘Q ( q707.S 75)

and standard deviation of V. {If you compare with v

the results of Exercise 57, you should see that '

averaging over more insured individuals reduces risk.) \".P—é"\-/_ ; %&})% 5 ;j) . 794 }
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I63. lSwim team Hanover High School has the best \E
@-.... women'’s swimming team in the region. The 400-

meter freestyle relay team is undefeated this year. In L’ - STEP ’PQ 0CESS

the 400-meter freestyle relay, each swimmer swims

100 meters. The times, in seconds, for the four O ‘S{"ﬁ:\”\: LIhat 1o the Prole i ;-\\I
swimmers this season are approximately Normall

distributed with means and standard dg;iatjons a.g Ahol thwe sestes totel team

shown. Assuming that the swimmer's individual Sw.m +Hime s Jess ‘H~ 4~ =3
times are mdepcndent, find the probability that the ‘ 72 S@io~d Se

total teamn time in the 400-meter freestyle relay is less @ PLM\]
than 220 secorids. Foliow the four-step process. | et T— —r; 1) TEem S

Swimmer Mear 1L Std. dev. & i
Wendy X 55.2 28 X, = weniq _,im_\LN
Jin A2 58.0 3.0 Xp ® oon's
Carmen * 2 56.3 26 X3 Coromen s ‘I_l\rr\:.
Latrice X 4] 547 27 S L&hh,.;c(‘b e
y ¢
Thea V= X, + Xz ¥ X5 X4
ATt _
| v =22 1 & pecwmes l
1/\ o é - ~_L__ — 7(,""-4
N (2343, 556) Gpad 2343526
y, ¢ )= _..-,._\,\-i
A ormyel Cg ¢ (-EEQT,220,224.2,55 )= Jé’T 5 5 sec ds 5
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How to Organlze a Statrst;cal Problem A Four-Step Process

L EL Sb e VTN ) ,-/,r-xl.uhwg.;r

stEe g _'Statc: Whats the qucshon I:hat you re trymg to answer? W
ﬁ Plan: How will you go about answering the question? What statistical
techniques does this problem call for?

To kesp the four sleps straight, Do: Make graphs and carry out needed calculations.

just remember: Stalistics Prob- Conclude: Give your practical conclusion in the setting of the real—world problem.
lems Demand Consistencyl




