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1. Give the equations x” +y" +2° = 5, xy7 = 2, and suppose that x and vy are differentiable
functions of z. Find 9%/ _ (15 poiats)

2 1et rpand 1, be the roots of the equation X —kx +ik-1)=0, [ork =R, Find the value of k
for which o +1? is 2 minimum. (15 points)

3, By considering

"d'—n ux"'dx,
¥

prave (hal
[ tlog x)"dx = (~1)"n!. (10 points

k4. Let the production function for good 1 be F(K,,L,} and that for good 2 he G(K,, L, }, where
' K, and L, {1 =1, 2) denote the amount of capital and laber used in the production of good i,
Dicfine the production possibility set Z as

Z «{(9,,9,] Osgq,«F(K,L,).0sq, s GK,.L),

K +K sKL,+L, = LE, 20,1, =20,j=12,
K.DER, T

Prove that £ 18 a convex set if both F and G are concave functions. (10 prints)
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1) The joint probability function of X, Y, apd 2 is given below:
(%, ¥, Z] [ix, ¥, 2)
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(a2} Write out the joint probability distbution of X and Y. {53 points}

(bl Write ot the marginal probability distnbutions of X. (5 points)

(¢! Write out lhe conditional probability distnbution of X given that Z = 0. (3 points)
{& Define ¥=XY. Write out the probability distribution of V and compuie the mean
of V. (5 points)
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(2} Suppose two economists estimere | (the average expesdimire of Taiper famiiies on
food), with two different, unobiased, and statistically independent estimates il and ‘iz'
The standard deviation of :T:1 is four times as large as the standard dewviation of it,
Consider the following four ways of combiniog ii and i; to get an overall estimate:

(1) B, = (DX, + &]
@ B = (23K + (UK,
(3) p, = (AR, + (LR,

@ p =%

Fl [
{a) Which of the four do you prefer? Why? (3 points)

{t) Find an even more efficient unbiased estimator of (L. {5 poimts)

() Find the maximum likelihcod estmater of © for the density functinﬁ of X:
fix]8) = EE:_BI, ¥ > 0, based on a rundom sample of size n. (10 points}

(4) Under the classical linear regression assumptions, the least sguares regression eguation
estimnated from 52 observations is

Y =12+08X +¢ R® = 0.6

Also for a (significance level) = 0.05, F 4 = 408 and F, o, = 4.00.

Please use the information above to carry out the test for the existence of a linear
relation betwesn X and Y. Pleagse conduct both F test and t test. {14 points) -




