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(a) Find the probability distribution of X, : 20026 .35 |.375 | .25 oLy
(b) Make a histogram of the probability distribution. P R B
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@ Pair-a-dice Suppose you roll a pair of fair, sixsided
dice. Let T = the sum of the spots showing on the
up-faces. ’ .
(a) Find the probability distribution of T, l -'z_ ..i- 1= Sl
(b) Make a histogram of the probability distribution. 3 : e é ; ; l
Describe what you see. q=3 y<7? 4.5
(c) Find P(T > 5) and interpret the result. g 5<% s 2 o
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‘ 5] Benford's law Faked numbers in tax returns, invoices, :
"+ or expense account claims often display patterns that i N I N

aren’t present in legitimate records. Some patterns, ® Thsis a ‘CK\* S IR e *r
like too many round numbers, are obvious and easily P .
avoided by a clever crook. Others are more subtle. divinbofion vecwre
Itis a striking fact that the first digits of numbers in ® ol he propebilities < e bohueen
legitimate records often follow a model known as it
Benford’s law.* Call the first digit of a randomly cho- ©endd

sen record X for short. Benford’s law gives this prob- @ Yhe Pro e b bo €3 sUM + 4 :
ability model for X (note that a first digit can't be 0):

Firstdigit}(:]23456789®.__
Probability: 0.30) 0.176 0.125 0.097 0.079 0.067 0.058 0.051 0.046 '3 L N é
ThiIs 13 a fic it~ Skewe

(a) Show that this is a legitimate probability d 34 oo g, W R the

distribution. [\\9 '

(b) Make a histogram of the probability distribution. b T \Ql"‘zc.vl'? ::::’:C’I‘; i-—:-:;l\-
Describe what you see, i ‘the i‘\\'*
(c) Describe the eventX > 6 in words, What is - one.
P(X > 6)? A N A g

(d) Express the event “first digit is at most 5 in X

terms of X. What is the probability of this event?
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Chosen rece-d s ¢ 6 or N‘h@w P(x 55) = | -.211'-'-

-P(X % f.\ =.0L7 1,058 +.0814 . 09C

A
JP(X>0) = 222,

! 7J Benford’s law Refer to Exercise 5. The first digit of
a randomly chosen expense account claim follows
Benford’s law. Consider the events A = first digit is 7
or greater and B = first digit is odd.

(a) What outcomes make up the event A? What is
P(A)?
(b) What outcomes make up the event B? What is
P(B)?
(c) What outcomes make up the event “A o B"?
What is P(A or B)? Why is this probability not equal
to P(A} + P(B)?

f

@ EVENT A= (7, 8'.‘13 PR = usq +.085) +,04¢ = [.15% |
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@ Evant A or'h = (":51511/%.33 P(A U5)= P(a) + ?(w) - P(ana=7,9)
' = S 4,004 - 104 {0
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L‘__?' Keno Keno is a favorite game in casinos, and similar X = amapunt Yow qath 6w a
"+ games are papular with the states that operate
lotteries. Balls numbered 1 to 80 are tumbled in a ‘ @ Sina \e P\ oy ot Keno
machine as the bets are placed, then 20 of the balls et
are chosen at random. Players select numbers by

marking a card. The simplest of the many wagers =
available is “Mark 1 Number.” Your payoffis $3 on !ALU'E %o * 3

a $1 bet if the number you select is one of those h

chosen. Because 20 of 80 numbers are chosen, your p._“bc‘”' * =l . edS ‘

probability of winning is 20/80, or 0.25. Let X = the
. amount you gain on a single play of the game.
(a) Make a table that shows the probability distribu- (b)

tion of X. E()b = 0(-753 T 3(;255: .73

i Elx) = ,(.4 =
(b_) Compute the expected value of X, Explain what ( ) x * 7S
this result means for the player. IN Thwe LonNg
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@ Housing in San Jose How do rented housing units
ifer from units occupied by their owners? Here are
the distributions of the number of roorns for owner-
oceupied units and renter-occupied units in San Jose,
California.?

Number of Rooms

1 2 3 4 5 § 7 8 8 10
Owned 0.009 0.002 0,023 0.104 0.210 0.224 0,197 0.149 0.053 0.035
Rented 0.008 0.027 0.287 0353 0.164 0093 0.039 0.013 0.003 0,

Let X = the number of rooms in a randomly selected
owner-occupied unit and Y = the number of rooms
in a randomly chosen ren ter-occupied unit.

(a) )Make histograms suitable for comparing the
obability distributions of X and Y. Describe any

differences that you observe,

(b) Find the mean number of rooms for both types
of housing unit. Explain why this difference makes
sense.

(c) Find the standard deviations of both X and Y.
Explain why this difference makes sense.
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lE ITBS scores The Normal distribution with mean ®ST~TE Y Whet T3 He Pfdbcroih “::""Y

# = 6.8 and standard deviation ¢ = 1.6 js a good £
description of the lowa Test of Basic Skills (ITBS)

, +

. studen
vocabulary scores of seventh-grade students in Gary, w+ - ften d‘uml QL“M ?
Indiana. Call the score of a randomly chosen student oA ‘H\q 'J res
X'for short. Find P(X > 9) and interpret the result. dcoves a q Or be“w

Follow the four-step process.
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#e  male students at the University of [llinois foun L , bod ot
4 that their times for the mile run were approximately Fhot : Rk (¢ »nf-wl‘.\ \\:‘,)_ Chasen s o
Normal with mean 7.11 minutes and standard rons  dde . mile n under (JMIMUTE3 .
deviation 0.74 minute.f Choose a student at random - PLrnt -
from this group and call his time for the mile Y. @) PLan -
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Find P(Y < 6) and interpret the result. Follow the aligien, Sheldat
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@ Did you vote? A sample survey contacted an SRS
of 663 registered voters in Oregon shortly after an
election and asked respondents whether they l%d 4
voted, Voter records show that 56% of registere _ e ole - cde
voters had actually voted. We will see later that in \/ = Pplopor Fon in dhe Semple ek
repeated random samples of size 663, the propor- _
tion in the sample who voted (call this proportion >
V) will vary according to the Normal distribution P ,\J ( ¢ 56 y o9
with mean p = 0.56 and standard deviation T

o= 0.019. @ P ( <) ¢ i LC-) = .7%47
(a) If the respondents answer truthful ly, what is i -— 3
P(0.52 < V < 0.60)? This is the probability that i el ( £ o LO S L.) « OV
the sample proportion V estimates the population parmed € Nl J

proportion 0.56 within +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
it is good evidence that some people who did not - .
vote claimed that they did vote. 2756
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