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1. 	 (10 points) State and Prove the Tchebichev's inequality. 

2. 	 (10 points) Let the j.p.d.j. of X, Y and Z be 

6 
f(x,y,z) = (1 +X+y+Z)4' if x > O,y > O,z > 0, 

and 0, otherwise . Let T = X + Y. 

Determine the conditional p.d.f. of X given T = t, for any t > O. 


3. 	Let X and Y be independent N(O; 1) random variables and J\ ERa given constant. 
Define a new random variable Tby 

if X < AY,T= {Y-y otherwise. 

(a) (10 points) Derive the p.d.f. of T. 

(b) (10 pOints) Calculate E(T) and V ar(T). 

4. 	 (15 points) Suppose that the family of p.d.f.'s of the statistic T, {g(t; B) : BED}, 
has MLR (monotone likelihood ratio) in t. 
Show thatfor any given number c, if (h < 82 then P1h (T > c) :S P02 (T > c), that is 
?o(T > c) is a non-decrea.sing function of fJ. 

5. 	 (15 points) Let Xl"'" Xn.,'" be i .i.d. as UfO, OJ, let ~(n) = max{XI , ... , X n }, the 
MLE (maximum likelihood estimator) of e, determine the limiting distribution of 
n[B - X (n)l. 

6. 	(15 points) Let Xl"'" Xn be i:i.d. N(/-L, a 2 
) random variables, where a > 0 is known. 

Find the UMVUE (uniformly minimum variance unbiased estimator) of /-L2 
, and in­

vestigate whether the Cramer-Rao lower bound is attained. 

7. 	 (15 points) One observation is taken on a discrete random variable X with p.d.f. 
f(x; e), where eE D = {eo, 01 , O2 , e3 }. 

Values of f(x; B) 
x 2 3 4 5 6 7 8 9 10 11 12 
eo .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .90 
01 .01 .009 .008 .007 .006 .005 .006 .007 .008 .009 .92.5 
f)2 .20 .10 .09 .08 .07 .06 .05 .05 .05 .05 .20 
e3 .30 .09 .09 .08 .08 .07 .07 .06 .06 .05 .05 

Derive a level ct = 0.05 LRT (likelihood ratio test) for testing 

Ho : BE {Ho,Od 'U.s. HI : f) 1: {eo, ed. 

Is the test you obtained a UMP level 0.05 test? 
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