r Hiiﬁk¥k+t¥#ﬁﬂfﬁﬁi#ﬁﬂﬂ
L& () B BRI A - Co@m % T (Ase)
# B MR | i": X1R £1R

| o Lo O FRTHER RN

2l

i -
1 , . I-.:-r
L} r

", -~
" 1 + '
‘.r'-f H . . - F—j
— I L) -.
(. a A

S KA T

The following problems may be answered in Chinese or English. You need to give all details in order 1o
receive any point. . T

1. True or false. No point if withont explaining.

(2) (4 points) P[AB] = 11f P[A)] = P{B] = 1.

{h) (4 points) Ifthe pdf fx{x)ofa random variable X unﬁsﬁes fx(z) = fx(~-z) the expectation
E(X] is equal to zero.

(c) (4 points) If X and Y are random varisbles of zerc inean, the covariance COVIX+ Y. X ~
Y)={. )

(d) (4 points) If X and ¥ arc independent normal random variables with mean m and variance
g2, X + Y is independent of X — Y.

(¢) (4 points) If the joiat pdf of random varisbles X and Y are given by fxylz,y) =27 for
0<y<z<oo XandY are independent.

2. (15 points) Suppoae the random variable X is exponentially distributed with pdf fx(z) = ¢7",
z > 0. Find P{X? — 8X? +6X —B > 0.

3. (20 points) Suppose the random variable X has pdf
fx{z) = Mege ™ 25> 0,22>0,
(a) (10 points) Find the mean and variance of X.

:._,' (b (10 pqinit)'ﬂ: 13 a’i‘ﬁci tﬁ: frncliortg(x) such tfrat the random varisble Y = g( X} ia uniformly
5 distributed on [ﬁ]ﬁ At o
=} et .
yit 4. {15 points) Suppose the > © . of XandY is
' , f (3. _{k:y(d—m-ﬂ. 0<ecll<y<]
i . - ” - r‘,} L0 otherwise.
3 Determine k an&i'%otﬁ:puti:e:rE{.Z{ |2 = y!_‘ e L
= 5. (15 points) Let X, X3, ... be B sequence of independent identically distributed random variables

with mean my and variance o%, and Jot N be an integer-valued random variabie independent of
the X,’s. The mean and variance of N are my and o};, respactively. Let

N
Sw= ka;,.

b ]
Determine the mean of 5.

6. (15 paints) One of two coins is sclected at random and, tosses n times. The coins are known to
have probabilitics of heads p; and p;, respectively. Assume that ;y > 2.

(a) (6 points) Find the probability that coin | is tossed given that k heads are observed.

(b) (9 points) Find a threshold T such thet when k > T heads are observed, coin | is probable,
and when k < T are cbserved, coin 218 probable.
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