
Probabilitv and Statistical Theorv

MS Comprehensive Examination

April 12,2008

Instructions:

Please answer all three questions.

Record your answers in your blue books.

Show all of your computations.
Prove all of your assertions or quote the appropriate theorems.

Books, notes, and calculators moy be used.

You have three hours.



1. Let z be astandard normal random variable. Let, x - z,y :22,
1) .  Show that  Cou(X,YS -  g.

2). Show that X and Y are not independent.
2. The joint distribution of X and Y is given by the following clensitv
f  @,U) -  sst / /o ,0 < r  (  3 /  (  oo
where c is a constant and p > 0.
1). Find the proper value of c that rnakes this a probability density flnction.
2). Find the joint distr ibution of U - X and, V - Y -X. Are U and V independent?
3). Let Wt, '  '  '  ,W, be a seqnence of i id random variables with the exponential density

f  ( r )  -  f ie- '10 for  0 < u < oo.  Let  Wp\  :  mi ,n(Wt, . . ,  ,Wn).  F ind the d is t r ibut ion of
nII' 'r rt

( - J
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3. (50 points) Suppose X1's (1 < i  3 n) are i id with the densitrr function

,  /  - 2 \

/ ( r l b )  :  # . " p  ( - #  )  ,  - r  >  0 , f , >  0
v  \  u u /

Answer the following questions:

a .  F ind  E(X) .

b. Show that

G - 
I  X? - Gan'nna(n,2b2). (0 1)

c. Fincl MLE 6.

d. Find a corrrpkrtt: aucl sufficient statistic for [r.

e. Find the UI\4VUE b.

f. Calculate the variance of 5.

g Calculate the Crartt6r-Rao Lower Bouucl. Does UMVUE reach it'/

lr. Use the K-R Theoreur to fincl a LIN,{P level cr test Er@) for

H s : b : b o v s  H y : b  > b s .

i .  By the test in (h), f ind a UMA I- u conficlence bound for b.
j .  Consider Hs : b: b0 vs. H1 : b # bo. Show that an LRT dz@) with the reject ion

region

R : [ d , g I G . m , m , o ,  o ( n . 1 .  
G  )f  :  

t  
f  ,  

, E l  
G a m m a t _ t ( n , I )  o t  

m )  
G a m m a ; ( n ,  t ) i

is a level cr e (0, 1) test, rvhere G is definecl in (0.1).
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