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1. (10%) Suppose discrete random variable X has the following probability mass function (pmf)
( ) cx x=1,2,..,10

X)=

P 0 elsewhere,

Finde=7?

2. (10%) Let continuous random variable X have the following probability density function (pdf)

f(x):{l 0<x<l1

0 elsewhere,

Find the pdf of Y =-2log(X)?

3. (15%) Let random vector (Xl,Xz) have the following joint pdf

X, + X, 0<x <1,0<x, <1

7(5) =

0 elsewhere,

(1) Find the marginal pdf of X,.

(2) Find P(X,s%).
(3) Find P(X, +X, <1).

4. (15%) Let random vector (X,Y) have the following joint pdf

2 O<x<l,0<y<x

f(xay)={

(1) Find the conditional density function of ¥ given X.

0 elsewhere,

(2) Find E(Y|X =x) for 0<x<I.
(3) Find E(E(Y|X)).

5. (10%) Let C,,C,,C, be independent event with probabilities , respectively. Compute

2 >
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P(C,UCUCG).
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6. (10%) The random variable X follows a gamma distribution with the following pdf

X

f(x):ﬁg—ﬂ—, x>0, @>0, >0,
(a)p°

Please verify the moment generating function (m.g.f.) of X is given by

M ()= E(e ) =——, 1<t

(1-pr)” ’ p

iid.

7. (10%) Let X,,X,,....X, ~ N(6,,0,), where 6, and 0, are unknown, and its pdfis

1 (x, -6,
f(x)= exp[——’——‘—} — 00 < X, <00,~00 < @ <0,0 <0,

N 26,

Find the maximize likelihood estimator (mle) of (6,,6,).

8. (10%) Let X =81.2 be the mean of a random sample of size n=20 from a distribution that

is N ( [1,0° = 80), where u is unknown. Find a 95% confidence interval for .

Hint: z, o, =1.96.

9. (10%) Find the following union C,UC, and the intersection C,(1C, of the two sets C,
and C,.

(1) € ={0,1,2},C, ={2,3,4}.

(2) C={x:0<x<2},C,={x:1<x<3}.
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