[image: image1.png]477 The probability of interest is P(4| H) which can be calculated using Bayes’ Rule and the probabilities
given in the exercise.

PlAH) = P(A)P(H | 4)
: P(4)P(H | 4)+ P(B)P(H | B)+ P(C)P(H | C)
01(.90) .009

3130

- 01(.90) +.005(.95) +.02(.75) - 02875 =
478  Define the following events, under the assumptions that an incorrect return has been filed.

Gy: individual guilty of cheating

Gy individual not guilty (filed incorrectly due to lack of knowledge)

D: individual denies knowledge of error





[image: image2.png]Itis given that P(G,) =.05, P(G,) =.02, P(D|G,) =.80. Note that P(D|G,) =1 since if the individual has
incorrectly filed due to lack of knowledge, he will, with probability 1 deny knowledge of the error. Using
Bayes’ Rule,
PG, | D)= P(G)P(D|G) 0580 o
P(G)P(D|G,)+P(G)P(D|G,) .05(.80)+.02(1)





[image: image3.png]a  Since one of the requirements of a probability distribution is that E p(x)=1, weneed

PR)=1-(1+3+3+.)=1-8=2
b The probability histogram is shown below.
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¢ For the random variable x given here,
= E(x) = Zap(x) = 0(.1) +1(.3) +--+ 4(1) = 1.9
The variance of x is defined as

= E(.\w):p(\): (0-1.9) (1) +(1-1.9)(3)+---+(4—-1.9)*(.1) =1.29

= E[(x-u)']

and o =+1.29 =1.136




[image: image4.png]d  Using the table form of the probability distribution given in the exercise, P(x >2)=.2+.1= 3.
e  P(x<3)=1-P(x=4)=1-.1=9.




[image: image5.png]4.86 a  Define
D: person prefers David Letterman
J: person prefers Jay Leno
There are eight simple events in the experiment:

DDD DDI
DIJ DID
JDJ JDD
D I

and the probabilities for x = number who prefer Jay Leno = 0, 1. 2, 3 are shown below.
P(x=0) = P(DDD) = (48)° =.1106
P(x=1) = P(DDJ) + P(DJD) + P(JDD) = 3(.52)(48)" =.3594
P(x =2) = P(DJJ) + P(JJD) + P(JDJ) = 3(.52)" (48) = 3894
P(x=3)=P(JIT) = (:52)" =.1406




[image: image6.png]b The probability histogram is shown below.
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¢ Px=D
d  The average value of x is

1= E(x) = Zxp(x) = 0(.1106) +1(.3594) +2(.3894) + 3(.1406) = 1.56
The variance of x is

o’ :E[(\*/l'z: D — )’ p(x)

(0-1.56)” (.1106)+(1-1.56)? (.3594)+ (2-1.56)? (.3894) + (3—1.56)* (.1406)
7488

and

=+/.7488 =.865.





[image: image7.png]a-b On the first try, the probability of selecting the proper key is 1/4. If the key is not found on the first
try. the probability changes on the second try. Let F denote a failure to find the key and S denote a success.

The random variable is x, the number of keys tried before the correct key is found. The four associated
simple events are shown below.

ExS (x=1) E;: FFS (x=3)
ExFS (x=2) E.FFFS (x=4)
c-d Then

p()=P(x=1)=P(S)=1/4
p(2)=P(x=2)=P(FS)=P(F)P(S)=(3/4)(1/3)=1/4
p(3)=P(x=3)=P(FFS)=P(F)P(F)P(S)=(3/4)(2/3)(1/2) = 1/4
P(4) = P(x=4) = P(FFFS) = P(F)P(F)P(F)P(S) = (3/4)(2/3)(1/2)(1) = 1/4
The probability distribution and probability histogram follow.
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[image: image9.png]ab Let W; and W, be the two women while M;, M and M; are the three men. There are 10 ways to
choose the two people to fill the positions. Let x be the number of women chosen. The 10 equally likely
simple events are:

E:
Ex
Es:
Es

Es:

The probability distribution for x is then p(0) =3/10, p(1)=

WiW, (
WM, (v=1
WM, (
WM (
WM, (x=1)

is shown below.

Es WM, (x=1)
Er WM (x=1)
Eg MM, (x=0)
Es: MiM; (x=0)

Ei: MoM; (x=0)

6/10. p(2) =1/10 . The probability histogram





[image: image10.png]4.90 Similar to Exercise 4.89. The random variable x can take on the values 0, 1, or 2. The associated
probabilities can be found by summing probabilities of the simple events for the respective numerical
events or by using the laws of probability:

P[x=0] = P[nondefection on first selection] 2 [nondefective on second | nondefective on first]

P[x=1]= P(DNN)+ P(NDN) + P(NND) =

P[x=2]=P(DDN)+ P(DND) + P(NDD) =

The probability distribution for x and the probability histogram follow.
x 0 1 2
(x) | S | 3/5 | 1/5





[image: image11.png]4119 a  Use the Law of Total Probability, with P(B) = 47, P(F)=.53, P(MCL| B)=.39, P(ACL|B)= 61,
P(MCL | F)=.33, and P(ACL| F)=.67 . Then
P(MCL) = P(MCL ~ B)+ P(MCL ~ F) = P(B)P(MCL| B) + P(F)P(MCL | F)
= 47(39) +.53(33) = 3582
P(MCLAF) _P(F)P(MCL|F) _.53(33) _
P(MCL)  P(MCL) 3582
P(B)P(ACL| B) R/ N
P(B)P(ACL | B)+ P(F)P(ACL |F)  47(61)+.53(.67)

b UseBayes’ Rule, P(F|MCL)= 4883,

¢ UseBayes’ Rule, P(B|ACL) =




[image: image12.png]4138 a-b There are 8 equally likely simple events in the experiment:

TIT (x=0) HHT (x=2)
HTT (x=1) HTH (x=2)
THT (x=1) THH (x=2)
TTH (x=1) HHH (x=3)

and the probability distribution for x is shown in the table, and in the figure below.
x o J1 J2 [3
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