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[24. lRunning a mile A study of 12,000 a.ble‘-bodied @ STATE: What is e Prolal \‘_\_\[
&/ male students at the University of Illinois found e b - <o o
i that their times for the mile run were approximately Fhat @ (‘cm\cclnf\ \,\) Chosen stdes
Normal with mean 7.1T minutes and standard ; ring e . e ‘A tiades é MINQTES
deviation 0.74 minute.® Choose a student at random - -
from this group and call his time for the mile Y. @) PLan - Re 0%a Fendon
Find P(Y < 6) and interpret the result. Follow the e (2T Y= +he hme @ . *: 3
four-step process.(See. last Pa Ae Lo 5&?5\ dhosen dtuden )
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l 25 ] Did you vote? A sample survey contacted an SRS
of 663 registered voters in Oregon shortly after an
election and asked respondents whether they had

voted. Voter records show that mii@&d ! . le A ue fed
VWM- We will see later that in \,‘/ e ;F(“c, eu,“ oA (¥a) Mae Nem (’ '“\

repeated random samples of size 663, the propor- .
tion in the sample who voted (call this proportion - X C{\}

V) will vary according to the Normal distribution > '\, < e 9k K o)

with mean y = 0.56 and standard deviation /

o=0.019; - ¢ \/< (CC) N (‘\‘0%7

(a) If the respondents answer truthfully, what is @ i (’S J 2 o ) \
P(0.52 <V < 0.60)? This is the probability that L edf ( §2 e O oS (g) . 019
the sample proportion V estimates the population pormed © = )

proportion 0.56 within 4-0.04.

(b) In fact, 72% of the respondents said they had
voted (V = 0.72). If respondents answer truthfully,
what is P(V > 0.72)? This probability is so small that
itis good evidence that some people who did not

vote claimed that they did vote. 7 97 g \
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Get on the boat! A small ferry runs every half hour @ .

20

from one side of a large river to the other. The num- , 1 e
ber of cars X on a randomly chosen ferry trip has the 0.8 e
probability distribution shown below. You can check b oy o sk ewsed o Ve
that joy = 3.87 and gy = 1.2 3 ;
AL an {"5 Fi0 £ B BIS '_§ _ left, MosT oF T
; ° 0.4 | i
Cars: 0 1 2 3 4 S & \ Time The FE ey
Probabxllty 0.02 005 0.08 0.16 0.27 042 0.2 ml \ MAK;) P20 3B
0 R -
>

(a) The cost for the ferry trip is $5 Make a graph of 5

& 5 i0 Is M A
the probability distribution for the random variable ;ﬁudm Wy mb'eW
M = money collected on a randomly selected ferry fendom X’J elec ted Cer f A !’)

trip. Describe its shape.
(b) Find and interpret p.
(c) Compute and interpret o U-x =3.%1
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Get on the boat! Refer to Exercise 37. The ferry : ﬁ C.H4S “F("’” The ABag ( $19.3
company’s expenses are $20 per trip. Define the \ on Qulre his
random variable Y to be the amount of profit (money | :\)k
collected minus expenses) made by the ferry company
on a randomly selected trip. That is, Y = M — 20. '

(a) How does the mean of Y relate to the mean of M? :
Justify your answer. What is the practical importanc® @ “ﬁ\ﬁ, MEcn O *g 7’ i S $ A0 [ess Hhien

of py? le. imecn O L™
(b) How does the standard deviation of Y relate to T he meen o s \“C in

. Lya 25 Thas Fhe Sy

) th\ .35,

the standard deviation of M? Justify your answer-
)c‘)ei) on (;\,Q.r\.g\ 7{)0(‘,5

What is the practical importance of oy?
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[ Pacen]
Exercises 39 and 40 refer to the following setting. I

Ms. Hall gave her class a 10-question multiple-choice

quiz. Let X = the number of questions that a randomly

selected student in the class answered correctly. The

computer output below gives information about the prob- . o = aprede 0% o rendonly
ability distribution of X. To determine each student’s grade /o LeEv & < i g 1
on the quiz (out of 100), Ms. Hall will multiply his or her | 2 thaese~r Shdea?
number of correct answers by 10. Let G = the grade of a
randomly chosen student in the class. '

O. el D
s () 4y =10 () =T
N | Mean | Median | StDev| Min Max 0 0, .

3017.6 8.5 1.32 | 4 0 8 9

@Easyquiz

i Z
(a) Find the mean of G. Show your method. . @ ( VA - ( ‘ 3 b
(b) Find the standard deviation of G. Show your X >
method. , 2 1.3 Z} — 0O 6 5
(¢) How do the variance of X and the variance of G C = (I B~V . — ~
compare? Justify your answer. G

jéb.SEasyquiz The Vorience o G s o 0o
(a) Find the median of G. Show your method. = '

g 5 A u‘\" Q * >< l
(b) Find the IOR of G. Show your method., | HAne> ¥
"+ (¢) What shape would the probability distribution of -t ek s Ghe G
G have? Justify your answer. @ Tlh e She {)L‘ o
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The Tri-State Pick 3 Most states and Cana@lélﬂl‘lere X a0l
provinces have government-sponsored lotteries. . \4&\{ me dion ¢
-is a simple lottery wager, from the Tri-State Pick ; J } 1o "
game that New Hampshire shares with Maine and Q\ Sl an Ty dKewle

Vermont. You choose a number with 3 (?igitS from 0
to 9; the state chooses a three-digit winning number at

) if your number is chosen. "
dom and pays you $500 if your r_mmber is ch — i ( . S ] ) \EE:\,/_
l’Bfl:cause there are 1000 numbers with three digits, you \ 4 ) @ A = ol Gas 4+ 500 ( ,00 b 4
. 7

have probability 1/1000 of winning. Taki}’l.g X to 'l?e the
- amount your ticket pays you, the-probability distribu-

1 - R4 - S\ .oo)= 244.7S
fion of Kis*™~ | &y = (6-5) (+999) + (s00-5)( = 24
Payoff X: $0 $s00 - . n
onbabil_ity: 099 0001 | , C X \ z45.75 f;\b\.s_.%o l

(a) Show that the mean and standard deviaftion of

X are px'= $0.50 and ax.=A$lr’5_.80‘. 2 Ee | = :
. b If you buyaPlck 3vticke__f,_y9u_rr wmmngs are ™ ; ‘. =
.-g;v);—_' )Z_ 1, because it costs $1 to play. Find the Q W = X - | Iw= 5-\ =5

mean and standard deviation of W. Interpret each of
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@Checking independence In which of the following @

games of chance would you be willing to assume
independence of X and Y in making a probability
model? Explain your answer in each case.

In blackjack, you are dealt two cards and examine
e total points X on the cards (face cards count
10 points). You can choose to be dealt another card

and compete based on the total points Y on-all three
cards. =

@ In craps, the betting is based on sucé_essive rolls
of two dice. X is the sum of the faces on the first roll,
and Y is the sum of the faces on the next roll.

i 50) Checking independence For each of the following
situations, would you expect the random variables
X and Y to be independent? Explain your answers.

(a) Xis the rainfall (in inches) on November 6 of
this year, and Y is the rainfall at the same location
on November 6 of next year.

(b) X is the amount of rainfall today, and Y is the
rainfal] at thé; same location tomorrow. '

(c) Xis t__o%:lafs rainfall at the airport in QOrlando,
Florida, and Y is today’s rainfall at Disney World just
outside Orlando.

His and her earnings A study of working couples
measures the income X of the husband and the
income Y of the wife in 4 large number of couples in
which both partners are employed. Suppose that you
knew the means yix and piy and the variances 0)2(

and o7 of both variables in the population.

(a) Is it reasonable to take the mean of the total
income X + Y to be yx + py? Explain your answer.

(b) Is it reasonable to take the variance of the total
income to be o + 02 Explain your answer.
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Exercises 57 and 58 refer to the following setting. In Exer-
Cises 14 emiskBEasattoesa, we cxamined the probabil-

ity 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-

| PAcES |

Life'v insurance A life insurance conipany sellsa

term insurance policy to a 21-year-old male that pay®
$100,000 if the insured dies within the next 5 ye'alrs-
The probability that a randomly chosen male wil .
die each year can be found in mortality tables. T
company collects a premium of $250 each year 35

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 3 24 25
Profit:  —$99,750 —$99,500
Probability: 0.00183 0.00186 0.00189 0.00191 0.00193

26 or more

571 Life insurance The risk of insuring one person’s life
~ is reduced if we insure many people. Suppose that W
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 insuref . /\
57\
2 Mew =

average income W on the two policies is

\

W= -’E%'-X—Z = 05X, +0.5X,

Find the mean and standard deviation of W. (Y-oule
see that the mean income is the same as for 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

=&+&+&+n
4

% =0.25X, + 025X, +025X; + 025X,

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 A
averaging over more insured individuals reduces risk.)

&

MX = $505.35

Ex = $4107.57
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ElSwim team Hanover High School has the best _—R,A‘_(’_E__Li

.. women’s swimming team in the region. The 400-
meter freestyle relafi' team is undefgated thisyear. In - , ‘1 - STeP ?20 CESS
the 400-meter freestyle relay, each swimmer swims g
100 meters. The times, in seconds, for the four O STateE: 9 Rat 15 the prob i '\-\\/
swimmers this season are approximately Normally e  Fotel fek e
distributed with means and standard deviations as Ahat the sestes A b ——
shown. Assuming that the swimmer’s individual Swem +HimeE LD less than .,
times are independent, find the probability that the ‘ 720 S@condSe

total team time in the 400-meter freestyle relay isless - @ ) ALV

than 220 seconids. Follow the four-step process. J et — ,_,/UJH/\ Tecm SWim 4+
Swimmer Mean AL Std.dev. & _ {gind Ly tyo
Wendy X 55.2 28 Xy 2 W i )
. - ) o = 25N S I\
Ji X2 56.0 3.0 Xy A
C A2 » Cerme~"s TG
armen 56.3 26 A 2 o \
Latrice X 4 54.7 2.7 ' Xy < | adrice s T+Hirmme
\4‘
. /. - X i
Thea T =X +Xe X1 TH
o - sy, 1
& o /'/7’/ (:2%4 2.7
sl g £ - Z2.5%E BT '
N (2243, 5S¢ &1 =N
: ' (—EESS, 220,224.4 S.S’é): S & 5[ seconds
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’ How to Organlze a Statlstlcal Problem A Four- tep Process B

STEP4_ State Whats the queshon that you're trymg to INSWe
‘Plan: How will you go about answering the question? What statistical
techniques does this problem call for?

To keep the four steps straight Do: Make graphs and carry out needed calculations.

just remember: Statistics Prob- Conclude: Give your practical conclusion in the setting of the real-world problem
lems Demand Consistency!



