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1. (20%) There are two firms in a market. They produce perfect substitutes at cost

C(qQ)=q*2. Thedemandisp=1-(q + q).

(1) (3%) Compute the Cournot equilibrium.

(2) (17%) Suppose now that firm 1 hassth€"6ppestunity to sell the same output on
another market as well. The quahtity sold enithisymarket is x;, so firm 1’s cost
is(qp + x1)2/2. The demand on the second market is p=a-x;. Considerthe
Cournot game in whieh'firm 1 chooses q; and x; and firm-chooses g
simultaneously. ..Show that q; = (2 — a)/7 and and g, = (5 +a)/2 I"ever the
relevant range of a.  Show that for a = 1/4 a small increase in a hurts firm 1.

(Use the envelope theorem!) Interpret.
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2. (30%) Consider a simple duopoly problem, with two firms that are identical

except in one important sense. The two produce an undifferentiated good, the
(total) demand for which is given by the demand curve P = A — X, where P is
price and X is total quantity produced. The two compete as Cournot
competitors. Both firms have zero marginal costs of production.

One firm is owner managed. The guantity.decision for this firm is made by the

owner, who retains any profitsé " This owner is risk neutral.

The second firm'is notumanaged by its owner. The owner.of the.second firm
has hired a manager and has giventhis manaper.a contract wherein the
compensation paid to the manager is a linear function of the profits the firm
earns, 7, and the quantity that the firm sells; x2.. Specifically, this contract calls
for the manager to be paid an + 3 Xy, where'eand B are given constants. The
owner retains any profits made by the firm, niet of pay to the manager. | Note
well that the manager makes the quantity decision and not the owner, ‘and the
manager doesiso 10 maximize Aer compensation and not the net profits of the
owner.

(1) (15%) What, in this case (for given o and B),4€ thé Cournot equilibrium in
the market? | What (as a funeiion of & and @) are the profits of the first firm,
the manager’s compensation, and the net profits (to the owner) of the second
firm?

(2) (15%) The owner 0fithe secondsfitm is'interested.in designing the “optimal”
contract for her manager. The contract must, in equilibrium, provide the
manager with a reservation level of income Y.  Other than that, the owner
can choose any /inear contract she wishes; o and f are chosen to maximize
her net (after compensation) profits. The owner-manager of the first firm
and the manager of the second firm will behave in Cournot fashion after this
contract is chosen. If you are worried about such things, the
owner-manager of the first firm will know the contract terms under which the

manager of the second firm operates. What is that optimal contract? (Hint:
Draw pictures!)
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(2) FEH T Y F 2 ATA ipure Nash equilibrinm (10%)

see

l hre 2% 8
lOW (0. ¥ - /;rbl
—— TR
chance :,
! .

high (0 &) plaise

See~_ b W,

4 FEUltimatum game 3, R&Haplayer 1 $2H offer 42 player IT4F107E. 11 7, BIRBATHR
Zoffer 2853 ; FEplaeyr ARG 2L\ 515070, (050 [\pERRE 2] T

(DRF#%HIE 75 /5 7 5 #subgame perfect cquilibrium (10%)

(2) BLIRF SRRV T B % @45 first mover advantage, S RTE HER 2 player 1T T 2R AT
1070844247, HISPE £5fa] ? MERRE 7S fivst mover advantage? (159;)

G £ | X & M £ # X




B s B4

k,ﬂi;b_y-/\,ﬁi_ef. & AR, ﬁﬁ%&i}i)\ﬁ%vﬁ/ﬁﬁﬂ%

% & # 8

£ 7.

FERENRREWLE ? BMES T LUREIRE ? B ? Lk
FERILL R ? ENSEREREHE RRE TR TEREER
17 7 B FELN AT S RRERA AR, \(15%)

THEI L Bl fAE BB tRa 74 (supper neutrality of money) 7 5
ERMa ] AR E R 2 e B/ mE L B S ERR
22 o (15%)

DI ST BB P 5B [ - 3040 Bl 2 (one-sector)
FOIRREIT (two-sector) il » 3t 35 i Y AR B 71 R A
f(steady state solution) ;756 A e SRR S ) R
Eo (20%) |

mEhaia)




Basm xSt \ BEAARADLI s pnbnn,

% & A B g%{éfwim N4L i F (xuwmm §777 22m

4. F—YRETEINT: (25%)
Y=C(Y)+I(r)+G

M
—P— =L(Y,R)
r=R-=
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1. (40 points) Given the specification

Yt = QY1 + aol—2 + €y,

let &; and & denote the ordinary least square estimators of o; and ap. Suppose
that y; are generated according to y: = ¥1yt—1 + uy with |¢y1] < 1, where u; are
independent and identically distributed with mean zero and variance o2.

(a) What are the probability limits of &; and @&? Let o and af denote these
limits.

(b) State the asympototic noFmality results of thelmormalized ordinary least square
estimators.

2. (30 points) Consider a linear regression as follows.
yi:m’lL'B—'_ui, 1= 17 2Tl

where y; is the dependent variable, @; is the explanatery variables, and u; is a
sequence of identically and'independently distributed random variables from the
Laplace density

flu) = e
Please find theylikelibood function, derive the first order conditions and the maximum

likelihood estimators. Explain briefly what you encounter/when you'try to obtain
the maximum likelihood estimators of this model.

3. (30 points) Take the linear equatiotny = Z3 + e, and consider the following estima-
tors of G.
(a) B;: the two stage least square estimator using the instruments X ;.
(b) ﬁQ: the two stagehleast'square estimater using the instruments X o.

(c) B: the generalized methodwof*Mioment estiMiator iSing the instruments X =
(X1, X2) and the weight matrix

_ (X'Xl)—l)\ 0
W= ( 1 0 (X5X2)711 - N) )

for A € (0,1).

Find an expression for [‘3 which shows that it is a specific weighted average of Bl
and ,32.




