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(i) Find the Bayesian equilibria.
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There are two sections in this paper, Section A and
Section B.
~

‘Question in Section A is compulsory to attempt.

In Section B, there are five questions in all, attempt
any three questions.

All parts of a: question must be. answered together.

Uée of a simple calculator is allowed.
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7.

Answers may be written either in. English or Hindi;
but the same medium should be used throughout the

paper.
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! Section A

(a) Consider the following game :
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6. Consider the situation in 'v&{hich player 2 knows what

. >

played with probability 1 - p.
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(i) Describe the situation as a Bayesian game. That

is, describe the set of players, their types, the

set of strategies, their beliefs and their payoffs.

P.T.O.
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the numbers that the people called exceeds 12
and the numbers are the same; then each person
receives 6 muffins each. Determine the best -
response of each player to each of the other

player’s actions. In a diagram find the Nash

equilibria of the game. (15)
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(i) Write the best response function and show
them.in‘ the diagram. Does the game has
any puie strategy Nash Equilibrium?

(ii) Défine the dominated actions. Are there
any dominated actions of Player 1 and
- Player 2? Find mixed strategy Nash

. Equilibria.for the above game, if any.
(10,10)

(b) Suppose I prefer $50 for sure over a lottery that
+ pays $200 with a probability 6f % and $0 with a

probability of % . Also, suppose that I prefer lottery
X to lottery Y, where lottery X pays $200 with a.

probability of 75 and $0 with a probability of &
-and lottery Y pays $50 with a probability of %
and $0. with a probability of 2.

@) Is there a utility function over money that
is consistent with my preferences?

(i) If so, describe such a utility function. If

‘not, explain why. (5,5)

~P.T.O.




1687

.- '4

() iR @ w RER AR

R 1

™ 2
~ Player2
D E
A 25 84
bl . ) -
% B. 4, 8 2.,-3
A C 1,6 6,3

() udaw wRfFT waws (response furiction)
foRme ik 3= sm@ (diagram) ¥ TeiEQL @0
I ¥ A @ WA A WG (pure strategy |
Nash Equ111br1um) 87

(ii) =ria arr wEr (dominated aétions) i IRl

HRT T T 1 W WA 2 RS g

e FH 27 SRE @ F R T wnR

wge (mixed strategy Nash Equilibria) af@
HE B, H T TWOET

(@) W AR & $200 W B e, o died ey

HL o 3 S0 B ANE N wE B, W g,
fftad e ot $50 <Y VrfEReT 3 g1 A S, W

At & ¥ oied Y R ss0 R L = o

13

T (i) @ @ SRR AW YgeW (Bayesian Nash Equilibrium)

I AUET W

(a) Define firét-price sealed-bid auctions game.

Suppose vi denotes value player i attaches to the
object and v, >v,>v,>...>v,. Show that in a
Nash equilibrium of a first- price sealed-bid auction,
the two highest bid is at least v, and at most v,.
Show also that any action profile satisfying these )

conditions is a Nash equilibrium. (5)

(b) In a strategic game with perfect information, two

people have 12 pieces of muffins to divide between*
themselves. They use the following procedure.

Each person names an integer between 0 and 12

and if the sum total of the two annoupced numbers
is at most 12 theh each get muffins equal to the
number they had called. If the sum of the numbers
that the people announced exceeds 12 and the
nufnbers’ are different then the person who named
the smaller number receives the number of muffins
equal to the announced number and the other

person gets the remaining muffins. If the sum of
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of strategies and types) & @ Iiw = W T
AR W s AT (Bayesian game payoff
matrix) T 0T QL
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Section B

Consider a Cournot duopoly which operates in a market
with the followiné inverse demand function

_[60-Q if Q<60
P(Q)’"{ 0if Q>60

where Q = q, + q, is the total output in the market.
The cost of firm 2 is e,(q,) = 12q, with probability '
1/4 and c,(q,) = 24q, with probability 3/4. The cost of -
firm 1"is ¢,(q,) = 18q,. Firm 2 knows its own cost, but
firm 1 only knows the types of costs of firm 2 and its

P.T.O.
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probabilities.. The above description. is common
knowledge.-Each firm chqoses output to maximize its
profit.

() Represent the above situation as a Bayesian
Game. That is, describe the set of players, their
types, the set of strategies, their beliefs and their
pro.ﬁts.

(i) Compute the Bayesian Equilibrium and the profits
of the firms in this equilibrium.

(iii) Suppose now that firm 1 knows that the costs of
~ firm 2 is c,(q,) = 12q,. Compute the Nash
equilibrium and the profits of the firms in this
equilibrium.

(iv) Suppose now that firm 1 knows that the costs of
firm 2 is c,(q,) = 24q,. Compute the Nash
equilibrium and the profits of the firms in this
equilibrium. ,

(v) In view of the above computation there is one
type of firm 2 which prefers complete
information and one type that prefers the
situation with incomplete information. Identify

those types. ~ (5,5,4,4,2)

hoS
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are Low Cost, and -2 for the Buyer. If the Buyer
accepts a Low Price offer, the payoffs are: 2 for the
Seller if High Cost, 4 if Low Cost, and 2 for the
Buyer.

If the Buyer rejects any price, both players receive a

payoff of 0.

(i) Set‘ up the Bayesian game with appropriate types
and strategies for each player and represent the

game trée.

(ii) Construct the Bayesian game payoff.matrix,
indicating payoffs for each combination of

strategies and types.

(iii) Compute the Bayesian Nash Equilibrium of the
gaﬁle. ' (7’716)
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) I & Rl D g wrifd = wE W DR

(i) e 3o (backward induction) 1 ITNT T TW
ﬁﬂiﬁrm—ﬁa@w (Wge) (sub game perfeét ‘

equilibrium (equilibria) ) #e =R

(i) T@-FEE @9 HOEEE T PR (normal form

representation) TEE I W AW WgET W W,
HRM G & BT A AT GG ST AT 0 (sub

game perfect) ¥7 HTA IR W HRMI

Consider a negotiation game between a Buyer and a
Seller gver the price of a product. The Buyer is

uncertain about the Seller’s cost, which can either be

»H'i'gh (H) or Low (L). The probability thaf the Seller

has a High Cost is 0.4, and the probability of Low
Cost is 0.6. The Buyer must decide whether to
Accept (A) or Reject (R) the.Seller’s,price offer,
while the Seller decides.on a High Price (HP). or a

Low Price (LP) without revealing their cost type. If.
the Buyer accepts a High Price offer, the payoffs

are: 3 for the Seller if they are High Cost, 5 if they

"

.
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R (Cournot duopoly) R f=m Wi,

"9 e sgER W we (inverse demand function)
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(iv) T AR T T 1 T SRR W 2 9w

c,(q,) = 24q, B AW g (Nash equilibrium) =it
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3. For the followihg extensive form game :

A%

A%
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(i) Find the set of ‘strategies for both the players.

(i) Find the sub game perfect equilibrium (equilibria)
of the game using backward induction.

(iii) Draw the normal form representation of this
extensive game and find all the Nash equilibria.
Which of the Nash equilibria of the game are
sub game perfect? Explain your answer. ‘

(5,5,10)

fefofea R WeT @@ (extensive form game) &
o N :
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