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1.

Write your Roll No. on,the top immediately on receipt of this question paper.

2. Th?re are two iectiéns in this paper, Sectio.nIA anc} Section B. :

3. Question in Secigion Avis compuisory'to atteiniﬁtj i

4f In Section B, there are five questfons in all, attem]:)t any three cfueétions.

5. i All.parts of a’ question must~be. answered together..

6. Use of simple calculator is allowed. P

7. Answers may be written either in English or Hindi; but the- san;e medium should
be used throughout the paper.
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¢ SECTION A

-

1. (a) Consider the following lobbying game between two firms. Each firm may

lobby the government in hopes. of persuading it to make a decision that is
favourable <to the firm. The two firms, X and Y, ir;dependently and
simultaneously decide whether to lobby (L) or not (N). Lobbying entails a
cost of 15. Not lobbying costs nothing. If both firms lobby or neither firm

lobbies, then the government takes a-neutral decision, which yields 10 to

both firms. If firm Y lobbies and X does not lobby, then the government

t

makes a decision that favours firm Y, yielding zero to firm X and 30 to firm
Y. Finally, if firm X lobbies and Y does not, the government makes decision

in favour of X which yields 40 to firm X and zero to firm Y. The normal form

of this game is :

Firm X

<
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(i) Define Nash Equilibrium. Compute the pure-strategy Nash equilibrium
of this game. ' &)
(ii) Compute the mixed-strategy Nash equilibrium of this game. (10)

1
(b)
N (@8 (6.5) (4.6)
(8,7) (7.5)
- . .
For the game tree above, answer the following questions :

(i) Write down.the strategy sets of each player.

-

PT.O.
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& (i) Write the above game in its mormal form. and find all Nash

-

equilibria. ) e (5

U

-

(i) Find the subgame perfeet Nash equilibrium of this game. 5)
SECTION.B

2. (a) Differentiate between strictly and weekly dominated strategy in a normal-
form game? . (5)

b

(b) Two players simultaneously throw their right arms up and down to the count

#

of “one, two, thre%;’..’*- On the count of three, each player quickly forms his
or her hand into the shape of either a rock,_ a piece of paper, or a pair of
scissors. Abbreviate theéé-‘shapes as R, P, and S, respectively. The players

{ L

make. _thi_,s"{qhoiCe at the same. time. If the players pick the same shape,
. % A ~

then the game eénds in a tie. Otherwise, one of the players wins and the

other loses. The winner is determined by the following rule: rock

beats scissors, scissors beat paper, and paper beats rock. Each player

‘7\

obtains a payoff of 1 if he or she wins;, -1 if he or she loses, and 0 if he or =

she ties.

(i) Represent this game in the normal form i.e. specify set of players, set

of actions, preferences, and payoff matrix. (10)

(i) Does the game has any pure strategy equilibria? ‘ (6))
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3.."x(a) Two players play a game in which each has.three possible strategies, player
1 has to choose from Top (T), Middle (M), and Bottom (B), while player
2 has to choose from Left (L), Centre (C), and Right (R). Their payoffs are

given.in the following table :

Player 2 )
i N R
T 1,2 N 3,2
Player 1 M 0,3 6,2 5,1
i B or 2 331 2,4

() Write the best response functions and represent in a dot-circle

graph. Does the game has any pure-strategy Nash equilibrium?

)

(i) Does either player have a strafegy that is strictly dominated by another?

# 4

If so which one? . 4)

(iii) After removing the strategies that are strictly dominated, find the mixed

strategy Nash equilibrium of the game. : ’ 5)

PTO.
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(b) In second-price sealed bid auctibn, suppose vi denotes value player i attaches

to the object and v, > v, > v, > ........ > v_and éach playér i submits a
sealed bid bi. Justify whether (b, b,, ...., b)) = (v, V,,......, V) is a Nash

Equilibrium. (5)

Consider a duopoly with the inverse demand curve P = 200 — 2Q, where

Q =g, + q,. Firm 1 has a constant marginal cost MC, = 2 while Firm 2 marginal

cost is MC, = 4. y

(@

(b)

(@)

~

Compute Cournot equilibrium quantities and market price and calculate the

profit for each firm. (10)

Now assume that Firm 1 is a leader, compute the Stackelberg
equilibrium quantities and profits and compare it with the Cournot equilibrium

above. (10)

Consider a duopoly with two firms (i=1,2) with r~nstant unit cost
C(q,) = cq, for for i = 1, 2. Assume that the firms decide on prices.(Bertrand

model), where demand function is given by :

ke

""‘A—.: "

i
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5
T3

N fe—p forp<a
D) = { 0 .forp>a

& c<a
(1) Write down the strategic game specifying, set of the players, set of

actions and preference. (5)

(i) Compute and plot the best response functions for above Bertrand

game. ] ()

(1) Find the Nash equilibrium for the above game. %)

(b) What is meant by moral hazard? Explain how moral hazard can arise in the

case of automobile insurance. 3)

Consider the following game :

There are two firms — incumbent and entrant. The entrant decides whether to
enter (E) or not (NE). The incﬁmbent simul’taneous-ly decides whether to build
(B) a new factory or not (NB). The-_incumbent can be of two types — low cost
~ (type I) or high cost (type II). Incumbent’s type is known to her but not to the

" entrant. The payoffs are given in the matrices below.

)

PTO.
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For Incumbent of Type I

E NE
B 0,-1 2,0 L
NB 2,1 3,0
For Incumbent of Type II ; . -
E NE
B 3,-1 50
NB 2,1 3,0
(a) Is the above a game of incomplete information? Explain .(5)

(b)

(©)

(d

Do;:s the incumbent of type I have a strictly dominant action? If so, what is
it? Does the incumbent of type Il have a strictly dominant action? If so, what
is it? ' (5)
Suppose the incumbent is type-1 with probability 0.75. "Vhat is the expected
payoff of the entrant from playing E? What does the pure strategy Bayes-

Nash equilibrium look like in this case? : ' , (5)

e

Suppose the incumbent is type I with probability p. For what values of p

does the entrant play NE in pure strategy Bayes-Nash equilibrium. Find all

pure-strategy Bayes-Nash equilibria for each value of p(pe[0,1]): )
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