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Question: In Exercise 5.42, the number of defects per yard in a certain fabric, Y,
was known to have a Poisson distribution with parameter \. The parameter A
was assumed to be a random variable with density function

A A>0
FO)=4°¢ " =5
0, elsewhere.
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(a) Find the expected number of defects per yard by first finding the conditional
expectation of Y given A. 8) YIx~Poita). Low of Zterot@d Expartotion.

_ E(ND) = E(ECHIY:
(b) Find the variance of Y. €00 = ECECA)) E(A)= 1 !
ECYIX) = A since Poisfan, 39 =
(c) Is it likely that Y exceeds 97
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Question 5.141

Question: Let Y; have an exponential distribution with mean )\, and let the
conditional density of Y, given Y}

= y1 be
1
) 0 S Y2 S Y1,
fyaIn)=qn
0, elsewhere.

FYI) A
E(Ye) = E(E(TIIYI)) ~&( 7_) L
EQYL\Y) = j %4y » "’- z

Find E(Y2) and V( Yz) the unconditional mean and variance of Y>
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Question 6.12

Question: Suppose that Y has a gamma distribution with parameters o and 3
and that ¢ > 0 is a constant.

(a) Derive the density function of U = cY.

(b) Identify the density of U as one of the types we studied in Chapter 4. Be
sure to identify any parameter values.

(c) The parameters « and 8 of a gamma-distributed random variable are,
respectively, “shape” and “scale” parameters. How do the scale and shape

parameters for U compare to those for Y7 "y i
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Question: Suppose the English test scores of students in elementary schools
follow a normal distribution with mean p and variance 6. Suppose you observe
test scores of students from all elementary schools in Ontario. Since schools in
Ontario have different teacher qualities or student backgrounds, you believe that
the mean test scores from different schools are different, and it is reasonable to
assume that p also follows a normal distribution with mean 70 and variance 20,
and that 6 follows a gamma distribution, Gamma(y, 2u). [Hint: both u and 6
are random variables and 0 depends on y in a particular way.]

(a) What is the mean of English test scores for all elementary schools in

Ontario?
at is the variance of English test scores for all elementary schools in
b) What is th f English test for all el tary school
Ontario? b vey) = EULIIN0)) Ve ECYI109))
a0 deres Y 6 ~Nip,8) vi1= E(@) + vlr) , v ROz ®
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-9 = 98490
B(Y)= ECECYIA®) * H) = aiane

ELp) =70 E(p)= ECECOM)) = EC2P N
Elmt) - Er)*D 10=EWY MU S S
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