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I.  The following statements might be true or false. Explain your answer briefly by using B
; 3
some definitions or theorems in the probability theory. (10 points) #
%
a FElnX)<mE(X) *
1 ) &
b  E(=)s- g
R j
N
, where X is arandom variable. (Hint: Jensen’s Inequality)
idd
2. X,X,,,X, ~N(o®). Find the maximal likelihood estimator for (a) £ and (b)
: o
P{X >c}. ¢ isaconstant. (15 points)
(Hint: The invariant property of MLE)
(AR
3 XXXy ~ f(s8). X=(X,X,,,X,). ‘Let T(X) beanunbiased
estimator of €. (25 points)
a  State the Cramer Rao Lower Bound (CRLB) for 7(X). FEach term in CRLB
must be defined clearly.
: i N
b f(s9)= el Eandile CRID Gor %= ;F S X, .
=1
o 1 Y
¢ Is X==>X, anUMVUE for §?
i=1 :
4. Wedefine that « risk is the probability of type I error and 8 risk is the probability of
: Pt : : o
type Il error. Let X ~ f(x; 9):2{8 ?,ifx>0 and 0, otherwise. Ifthe critical
regionis C={X ]X > 6} for testing the null hypothesis H,:0 =2 verses alternative
hypothesis H,:6=4, findthe @ riskand g risk. Please further check whether. @
adds B isequaltol. Why or why not? (13 points)
5. Suppose that a box contains three balls labeled 1, 2, and 3, Two balls are selected

without replacement from thebox. Let X and Y denote the number of the first and

the second ball respectively. Find that Cov(X,Y) and py,. (12 points)
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6. Suppose that X, X,,---, X, ~ f(x;0). Please state the monotone likelihood ratio g
property in a statistic 7(X). (10 points) fg
idd e
7. Let X elix e SON(OW), WP xE ad e
Find P{Y > Z}. - (15 points)

(Hing: It X~ NQ,D), then X*~T(,)
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You are required to write down your answers clearly.
1. (35%) Explain the meaning of the following:

(a) Brownian Motion, (7%)
(b) Moment generating function, (7%)

(¢) Point estimation, (7%)
(d) Martingale, (7%)
(e} Ito’s Lemma. (7%)
2. (15%) Let X be N{u,0?) and consider the transformation X =InY or, Y = .

(a). Find the mean and the variance of Y. (10%)

(b). Find the p.d.f. of Y. (5%)
(25%) Please write down the definition of Markov process and how do these notations help a
market practitioner.
(25%) What is the meaning of the risk neutral valuation and the associated risk adjusted

measure in pricing the contingent claim ?
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