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1. A 山、n contams 7 b叫峙 ， e of which are red . A sample of size 2 is drawn without 

replacemen七 to test Ho : e 三 1 agains t H.α : () > 1. If the i lUll hypothesis is rejected if 

one or more red balLs are draw n, find the power functioD of the 恆的 (10%) 

2. Let X and Y I:>e discrete random varia bles whose jOillt probability distribution with 

parameter e is defined by thís table: (1 5%) 
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(a) Show that S = IX - YI is a sufficien t st ; ~tistic for e. (5%) 

(b) Are S and X independent? (10%) 

3. Suppose X 1, . . . ,X 11. are i.i .d. from Poisson(λ) . Let Y be the number of X i 's that tak臼

t he value O. (15%) 

(a) Show that Y followð t七; he binomial di岱str叫巾~i出bu叫l此tio∞n w仙 pa 

expr凹ession for p as a function ofλ(5%) 

(b) Using the met hod u[ moments, show that an estimator ，久 ， of 入 baðed on Y . (5%) 

(c) 川仙呵呵ot& c cli心ti叫
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4. A two-st a.ge experiment was performed on a. biased COi11 whir:h had probability p of 

coming up heads and 1 - p of coming up tails, where 0 < p < 1. The first sta.ge of the 

experiment consisted of tossing this coin a known total of m times and .i ecording X , 

the l1wuber of heads. At Lhe seco l1d stage , the coi n w品 tossed until a total of X + 1 

tails had come up . The number Y of heads observed a.t t he second stage 九long t.he way 

to getting the X + 1 七ails w臼 then recorded. T he experiment was repeated a total of η 

times and Lhe counts (Xi ， l元 ) for each experiment , i = 1, . . .，叫 were recorded. (20%) 

(a) Find the ma.ximum likelihood estimaLor of p. (5%) 

(的) Find the su伍cie叫 statistic ， T , of p. (5%) 

(c) Fi吋 E (T) and Var(T) . (10%) 

5. Let X 1 , . . . , X n be a random sample with uniform d istribution on [0, e] where e > 0 is 

t叫mown and let X (1), . . . , X (n ) be the corresponding order stat istics. (40%) 

(a.) Show th a.t X(n) is a complete 8U伍cie叫 s~dtist ic. (10%) 

(b) Find C such that E(CX (l)) = e. (10%) 

(c) Find the conditional densiLy of X (l ) given X (n). (1 0%) 

(d) Compute E(CX( l) IX(n)) where C i8 rhe sa.me as (c). (10%) 


