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Find all Nash equilibria (in pure and mixed strategies) of

the following two-pérson game : 7
L C R
T 1,1 0,4 2,2
M |24 2,1 1,2

B 1,0 0,1 0,2

'fwo candidates A and B compete in an eléction. There
are five voters, of whom two support A and three support
B. Each voter has to decide whether to vote for the
candidate she supports, or to abstain. If 2 voter decides-
to. vote, then her pay-offs are 2— ¢, | '—v ¢ and — ¢, if her
bpreferred candidate wins, ties or loses respectively (where
0 < ¢ < 1). Her pay-offs are 2, 1 and 0 for the above

outcomes if she abstains. Show that there is a mixed strategy
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Nash equilibrium in which each supporter of A votes with
probability | p, and two of the supporters of B' vote with

certainty while the other one abstains. 7
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Or
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Find all Nash equilibria (in pure and mixed strategies) of

the following two-person game : 7
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Each of 2 -neighbouring cduntriés (1 and 2) has one unit
of a productive resource. Each chooses how much of the
resource to use for making butter for consumption, and
how much to use for making guns to wage war. If country
i devotes x, of the resource to making butter (0 < xi% 1),
the total (combined) output of butter of the cc;untries is
_f(xl, x,) 2 0. The function f is contiguous, strictly
incyeasing in each argument and ‘such that 0, 0) = 0.
Obviously, if country i uses x, on producing butter,
it devotes 1 — X, to makingv guns, Of the total

output f(x,, x,) of butter, it then obtains a fraction

8;, where :
1 ifl—xi>1_-—.xj
1 ...
9i= Elfl —xi =1—xj
| 0if 1-x<1-%

P.TO.
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Each country cares only about the amount of butter
it obtains, and prefers more butter to less. What
will the countries doin a Nash equilibrium ? Could
the countrieé both be better off if they come to any
agreement, and could such an agreement be sﬁstaingd
in the absence of an inter.national enforcing

authority ? ' 4+3
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"Consider the following extensive form game, in which

a simultaneous move game is played after the history

(L,D):

(3/4,3)

s it s e e ot e o e oy

00 (1,n L,2) @2,n ©, D "(0,1)

(9 - Find all Nash equilibria for the subgame after the

-

history (L, D). 4
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(#)  Find the subgame perfect equilibria for the whole

game. 2.

(ii)  For any Nash equilibrium that is not subgame

perfect, ekplain why- it is not so. 2
(b))  Consider a two player game with payoff matrix :

L . R

X 3,0 0,0

Y | 220 | 20

Z | 00 3,-6

0 is a parameter that can assume the value + 1 or the value

— 1..The value is known to player 2. Player 1 believes

that 8=+ 1 with probability Y%, and 6 = —1 with probability

Ya.

('z) What would be. the Nash equilibria in each case
if both players know the value of 6 ? 2

(i)  What is the Bayesian Nash equilibrium if only player
2 knowns his type ? 6

P.TO.
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(@) = 7 va w ffer it .

Y 2,26 2,0

z 0,0 3,-0
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Or .
(3teram)

For-the following extensive form game :

" () _ Find the normal form representation and all Nash

equilibria. 4

[\

(i) Find a subgame perfect equilibrium.

(iif)  For any one of the'Nash equilibria which is not
subgame perfect, explain why it is not subgame

perfect. 2

(2, 0) L4y (LD Lo
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()  Consider the infinitely repeated Prisoner’s Dilemma game

in which at each stage players 1 and 2 play the following

game

D 6,0 1,1

Both players discount future bayoﬂ’s, and both have the

same discount factor &6(0 < 5 <1) =

0] Show that the strategy pair in which each player
uses the grim trigger strategy is a Nash equilibrium

for a suitable range of values of §. 4

‘(i) Show that it is, however, not-a subgame perfect
equilibrium for any value of §. 4

P.T.O.



(14 ) 7080
(%) fr frem w9 B ® fo
O T w S afi Fit st Y g
. e
) TE ITEE P Hged W@ I |
iy feet S wgem & fau quiEd 6 % 5

%%{:ﬁ‘lﬁqﬁ%msq@m o e
SCR

2,0 . (1,4 (1 1) (1, 0)

(@) 3Fd o) =eh A S-gfe 39 o fored faeet
1T 2 €, TR ¥ ¥

C ' D

C 4,4 0,6

D |60 |11




( 15 ) . 7080
2R et sfrss & ST H 9eE 5(0<6 <1)

® fremgd i 5 @ STgm A @ e gl
1 a1 Fored S Froemqet S A e
(Grim trigger strategy) T Jor age T
(i) ﬁ@@ﬁa‘qﬁaﬁgﬁaﬁ‘m 5 % fenelt =
% foy swaw T wgew T ¥ 1
Consider a two-stage game on which Firm 1 chooses capacity
K, first. Firm 2 believes 1 to be producing at full capacity outpilt,
and then decides whether to enter, inpurring a cost E, or stay
away. If it enters, it prbduces tﬁe output K,. Decisions are based

on the profit functions given below :

‘ 11:1 = Kl (1—K1 "K2)
Ko - K; - Ky) - E if Firm 2 enters
2700 ~if it stays away
P.T.O.
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(a) Find the values of E which will deter the entry of Firm

-

‘2 if Firm 1 chooses the monopoly capacity level. 3

(b)  Find the value of E which would make Firm | indifferent
between choosing entry deterring capacity and simply

accommodating entry. S
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Cénsider the Cournot dﬁopoly model with cost functions
C, = g; and inverse market demand function :

1

10 -Qif Q<10
PQ = {0 if Q> 10

where Q = q; + 95

(a) -Suppose each firm has only two possible actions : it must
choose either half the monopoly (collusive) quantity.q.m_
of the Cournot equilibrium output g.. No other quantities
are feasible. The firms choose outputs simultaneously.
Obtain q,,/2 and q,, and the corresponding payoffs, and
determine the Nash equilibrium of this game. Comment on

5

the equilibrium.

P.TO.
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(b))  Now suppose each firm can choose either g, /2 or q;, or
a third quantity q*;. Find a value of g* such that neither

firm has a strictly dominated strategy and (g, q ;) is the -

unique Nash equilibrium. 3.
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