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Fart I Multiple Choice Questivns (45 points). There are § questions. Each question is

worth 5 points. There is onty one correct answer to each question,

1. What 1s the Tayler series for f{z) = e* about the point z = 17
A E;-—'[ - [&m— 1 "

B. 21-1 -z ;::l 1 ™
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2. What value of r satisfies the Mean Value Theorem for derivatives with respert to the
functien f{z) = 1/2 on the open interval (1,2)7

A,
B.
C.
D.
E.
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4. Which of the following subsets of {—o0, 00) is the largest domain for the real-valued func-
tion zZ — 2x7

A [—oc,

B. [, 0¢)

. [0, 2

D. {—ec, 0P U2, o0)
[—oo, 2] U [0.00)

L=

Let f{z1, 24, 23) = {nx; + 22305 The determinant of f’s lessian matrix at point (1,1, 1} is

m D 0w
[ —
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5. Which of the following funciion ts conlinnous everywhere, but has at least one point where

it 1& not differentiable?

A lan x

7. Let flz,y} = 2p® — 1by + 2%y — 22y, At which of the following critical points dees f have

a relative maximumn?
L{=3,), TL{1, 4}, 115, 0}
A. None

3. ! and I only

C. [ and 1 only

D11 and 111 only

E. The correet answer is not given by A, B, C or D.

Whal is dy /dr if we know 2z — y — 2% = 07
1
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3. Let fiz,y) = a"yl—e for some o & (0.1). Which of the following staternents are true?

L f 18 guasi-concave. IL f iz differentiable at {0,0). III. f is continuous.
A. None

B. | and [ only
C. I and TII anly
D_ [] and III only

E. The correct answer is not given by A, B, C or D,

Part IL There are two questions in this part.

1. Please determine whether the following statcrnents are true, false or tumcertain. Give a

proof or an explanation Lo your claims. {No point will be given if there iz no explanation to

FOUF auswers).

A ITX C A% Y C R are convex sets, then X UV is also convex. (5 points)

B.1I Als an n % n matrix, and b € B, then the sct of  lhat solves Ax = b is convex. (5
proints |

{_. The maximization problem,
Max, fiz)st. cc A, Ac RB®

must have a solution if f is differentiable and A is a closed set in K. (5 points]

2. The following 15 a maximization problem.

Maxy, 2 %fﬂ Ty + %In Tg
L 1+ s i: 3
3xy — 22 < 6,

A. Write down the Kohn-Tucker maximization condition. (5 points)

3. Is the Kuhn-Tucker conditicn a sufficient condition for a maximurm globally? Prove your

statement. (5 points)

{;. Whal ix the pair {#;, ;) that solves the preblem? (5 points)




B I B ¥ X 82 @®% B K

nrpsg 88 ﬁ_" B PR HTEE AR E
: e 3 ow d .
HE_ AN A S LAY ww vl 5 U Em 4w aamms (Swe) s

1. (10 poims)

(1) The political compaosition in T city is as follows: D party, 30 parcent; K party, 50 percent;
N party, 20 percent. In the last election, 82 percent of the I party members voted, 75 percent
of the K party members voted, and 65 percent of the N party members also voted. Suppose
we choose someone from the ity at random, and discover that he did NOT vote in the last
election. What is the prohability that he is & member of K party?

(2) In a Lotto { 88§85 %% Jgame, 40 balls (numbered 1 o 400 are placed in a box. 6 balls are
drawn gl random, without replacement. To win, you must pick the same numbers, in any
order, as those drawn. If you decide w0 play one game this week, what is the probability of
YOUr winning?

2. (18 pomlts) Suppose Yy and Yy have a continuous jpine distribation where the joint
probability density Fanction {p.d.f) 15!

¢ (yj +¥y° 0y L0Ly &)
Hyy¥ad =

0 atherwise

{1} Find the marginal p.d.l.'s of Y; and Y.
(2) Find f(y; § y4).
(2) Find P(Y, =& 121 Y, =1/2),

3, (12 points)

(1) Consider the random variable Y ~= N{ 1, 62} and let Z = ¢Y. What is the mean and
variance of Z ? (Hint: Knowledge of the density of Z is nal pecessary).

{2) Consider the random variable X, uniformiy disiibuted on [0, 11. Is E[ In X greater or
less than [n E(X 7
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4. (10 points} Consider two random variables Yy and Y9, Suppose that E(Y, 1 ¥ d=a ¥+ b
If ) <« Var(Y,} < oo, solve for 8 and b in terms of the moments and cross moments of the joint

distribution of Y; and Y. i.e. find expressions for a and b in terms of E(Y,), E(Y]),
Var(¥ ), and Cov(Y, Yq).

5. {25 points) Answer the following questions True, False or Uncertain and very brefly
explain why. '
The regression model umder investigation i
'f[‘: BG+BIK11+B1}‘:2[+B3K31+ u, (t=1, .. T}
where
E{yj=0forallt
and
Var(u ) =cZforallt
Cov (ug, u =0 forall st
Assume the regression 15 being estimated by ordinary least squares {OLS) piving Bl- EE- E3
(13 If Xy is arthogonal (Le., the sampie covariance is .ﬁ::m} iy bmh Ko and Xj, bul X5 has a
positive covarianee with Xs, then Bl will be unbiased but Bz and B3 will be biased in uncertain
bul opposite directions.
(2) If we mistakenly omit X4 from the regression, least squares produces consisient estimators
for B, and By althouph they are no longer mnbiased in small samplis.
(3) Ta test the joint hypothesis that B; = By =0, we can use the F test only when u is normal.
(4) We can test whether Bo = B; =0 by comparing the value of R? with and without these
restrictions being imposed.




