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1. The number of typing errors per page Y of a research assistant is known to have a Poisson distribution with
mean A. However, A varies from page to page and has an exponential distribution with mean five.

a. Find the expected number of typing errors per page of the research assistant. (5 pts)
b. Find the probability density function for Y. (5 pts)
2. In the production of a certain type of copper, two types of copper powder (A and B) are mixed together and
heated for a certain length of time. For a fixed volume of heated copper, the producer measures Y, the

proportion of the volume due to solid copper, an@7,, the"prgportion of the solid mass due to Type A powder.
Assume that the probability density functiensgor ¥; and ¥Yorarc

[ 6y Ul 0y <] (352, 0<y, <1
ﬁ(.)’l):{ > fz(J’z):) .
Ll elsewhere t 0, elsewhere
Y1Y, is then the proportion of the samplc volume due-to-Typc A powder. Assume that ¥; and Y, are
independent.
a. Find the probability density function for ¥} Y>. ‘ B 10 pts)
b. Find E(Y,17). (10 pts)

3. LetYy, ..., Y,bearandom samhpleftomya population with probabilitydensity function

JC-"”C"“ /6%, Qi .

J (7 he) ==
- elsewhere
where ¢ > 0 is a known constant?
a. Find the MLE (Maximum Likeltheed Lstim@tor) ot (5 pts)
b. Find a minimal sufficient statistic for 6. (5 pts)

c. Find a MVUE (Minimum Variance Unbiased Estimator) for 6. (10 pts)
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4.let X,;,-,X, bearandom samples from an exponential distribution with mean
1/A, f(x) = Aexp(—2Ax) for x > 0, and assume that the prior density of A also is

exponential with mean 1/6 where 6 is known.

(a) Find the posterior distribution of A[Xy, -, Xp. (7%)
(b) Using squared error loss, find the Bayes estimator of A. (7%)
(c) Using absolute error loss, find the Bayes estimator of 1/A. (6%)

5. Consider a random sample o

and Var(Y;)= ¢?, and thz
B,. Calculate each of theio

(a) Cov(By,Y). (5%)
(b) E(BS). (5%)
(c) E(B?). (5%)
(d) Show that 82 = 3L, (V; — , stilator of o?.
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