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1. (Total 15%) The probability density function of X is given by
flz) =kz?, 0<z<3

where k is a constant.

(a) (5%) Find k.
(b) (5%) Find the expected value of X.
(c) (5%) Find the-cumilative distribution function of X.

2. (Total 15%) The joint distribution of X and Y is given below.

Y=1Y=2

1 010 0.20
=2 0.60 0.10

X
X

(a) (5%) Find EY | X =1].
(b) (5%) Find the probability distribution of BIY J X].
(¢) (5%) Find E[B[Y | X]I.

3. (Total 14%) Let X denote the sample-average from a random sample with mean
and variance o2 Consider smrestimator W=-82LX"0f p, where n is the sample size.

(a) (3%) Show that W is a biased estimator of 4 and find the bias.
(b) (3%) What happens to the bias of W asn — oo7

)
(c) (3%) Find the variance of W.
(d) (5%) Is W a consistent estimator of p? Explain.
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4. (Total 10%) Show that for random variables ¥ and X, if E[Y | X] = E[Y] then

Cou(X,Y) =0.

. (Total 8%) Suppose that the logarithm of wages (log(wage)) is related to years of

schooling (educ) and work experience (ezper,in years) by the conditional expecta-
tion:
Ellog(wage) | edue, ezper] = fo -+ Breduc + Baexper

where fo = 1.05, 8, ="0:10, and Bs = 0.08.

(a) (3%) Interpret fi-

(b) (5%) Suppose that the expected values of educ and exper ate 12 years and 20
years, respectively. I'ind Ellog(wage)}. Show your arguments.

. (Total 15%) Consider the following demand and supply equations:

Demand: Q= —AP tex
Supply: Q= BP# es

where @ and P denote quantities and prices, respectively; and the demand error
e, and supply error ep satisty Ele;) = Eles] = 0, Var(e,) = Var(es) = 1, and
Cov(er,es) = 0.

(a) (5%) Find the equilibrium price and quantity.

(b) (5%) Compute Cov(P, e1) in terms of By and Ba.
(Hint: Use your answers in (a).)

(¢) (5%) Given a random sample {P;, @i}, of equilibrium prices and quantities,
consider the following linear regression:

Qi=v+mnb+u

where Efu;] = 0 and E[Pu;] = 0. Find 7 in terms of B; and f.
(Hint: Use your answers in (a).)
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7. (Total 23%) Consider a linear regression for a Cobb-Douglas production function in

a log-linear form:
log(Y) = Bo + Prlog(L) + Bz log(K) +u
where Y is output, L is labor.fiput, K is eapital input, u is the error term, and

(Bo, Br, Pz) are coefficients t0 be estimated.

Given a random sample {¥;, g, K; 1oy of n = 525 firms, the OLS estimates (Bo, B1, Ba)
are given below:

e —

Jog(%;) = 1270 + 0.954 log(Ty) +0.256 log (k)

and the covariance matrix estimate is:

Bo 5 38>
Vardpil=u3 4 2} x 107
By i 2 |

(a) (3%) Interpret B

(b) (5%) Find the standard errorof Bk B

(c) (5%) You are interested in testing constant returns to scale. Write the associated
testing hypotheses and the ¢ test statistic.

(d) (5%) Based on thevimformationabove, calculatethe t test statistic.

(e) (5%) Now suppose that unobserved firm-specific productivity positively affects
firms’ output as well as labor input. Which true value of f1, 0.724 or 1.132, do
you think would be more likely? Explain your answer.
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