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(a) (b) (©) (@) ()

® (2) (h) (i) )

{. (15%) Consider the outcome space Q= {0y, ®;, ¥3, B4} and the corresponding three events:
A= {wy, oy}, B= {0, 0.}, and C = {w,}. Suppose that P(4) = 2/3, P(B) = 1/3, and P(B|A) =
1/3. Then P(C) = (a) , P(A|B) = (b) ,and P(AUB) = (c) :

2. (25%) Let X be a continuous random variable with the probability density function fy(x) =
(21) Y2exp(—x2/2), —o <x <. Then PX=0)=__(d _,PEX=<0)=__ () _, the
corresponding moment generating function My(t) = H , and E(X*) = () . Now
suppose that Y = 1 + 2X. Then the probability density function of ¥ is f(y) = (h) .

3. (10%) Let {Xy,Xp,...,X,} be a random sample with the common probability density function
f(x;0) = 67 exp(—x/0), 0 <x < oo, and 0 otherwise. Then the maximum likelihood estimator

of 6 is 8, = (1) and E(@n) =__ (j) .

Part 11 : #F H P ARAAM (50 &)

4. (30%) Consider the following linear regression models:
(a) Y; = B, X; +w;, where u; satisfies all the standard assumptions for a linear regression. Find the
OLS estimator f8, of B, and Var(f,). (15%) |
(b) Y; = B, + u;, where u; satisfies all the standard assumptions for a linear regression. Derive the
OLS estimator f; of B, and Var(f,). (15%)

5. (20%) Consider the simple linear regression ¥; = 1 + B X + u;:
(1) Please define the coefficient of determination (R 5. (10%)
(2) When will R? = 17 Discuss it. (5%)
(3) When will R? = 07 Discuss it. (5%)






