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A. Suppose that random variable Y has a probability density function given by

k(1-y)y%, 0<y<1,
FO) = { 0, elsewhere,

then k= _ (1) . The expected value of the random variable ¥ is _ (2) ; the variance
of Y is _ (3) .Theexpectedvalueof Y% is _ (4) .

B. Suppose random variable Y hasa bmomlal dlstnbutlon with n trials and probability of

success p, where 0 < p < 1 The variance of random variable Y is _ (5) . Its
moment generating function (MGF) [Hmt‘: m(t) = E(e™) Jis _(6) ;its probability
generating function (PGF) [Hint: P(t) = E(t") Jis _ (1) . (A EHARZREE)
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F)x5-(A)=_(8) ;
B+ E) = _0)
D) -5x(C) = __(10) .
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1. (30%) Consider the following linear model:
Y =pX+ 56X, +e,
iid

where ¢, ~ N(0,c%) andi=1,...,n

(a) Find the ordinary least squares (OLS) estimators, [5'1 for B and ,5’2 for B,.(10%)
(b) Will the OLS regression line pass through the origin? Why or why not? (5%)

(c) Write down the log-likelihood function for the sample {(¥}, X, X3,)}; - (5%)
(d) Are the maximum likelihood (ML) estimators for £, and f, the same as the OLS
estimators for B, and f,? Why or why not? (5%)

(e) What is the ML estimator for o~ ? (5%)
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2. (20 %) Consider the Cobb-Douglas production function, Q= AK”*I’-¢*. Suppose the

following result is obtained based on the sample with 25 observations: (Values in the
parentheses are the standard errors.)
InQg=158+0.61lnK+048InL,
(0.5) (0.3)
R* =0.85, Cov(B,.5,)=0.01.

Suppose the level of significance is « , answer the questions (a) and (b). (Use notation

for the critical values; e.g., Z,.)

(2) How can we conduct the hypothesis test: H, : B¢ =0 and 8, =0 ? Use the above

result to compute the test statistic. What’s your decision rule? (10%)
(b) How can we test the hypothesis that there is constant return to scale? Write down the

null hypothesis and compute the test statistics. What’s your decision rule? (10%)



