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'Instructions for Candidates

1. Write your Roll No. on the top immediately on recelpt
-of ‘this question paper. ‘

2. Attempt any five questions.
3. Use of simple calculator is permitted.

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

paper.
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1. (a) - () Define a Strategic game

| » Specifying its
‘Components,

(ii) ".Distill_guish between a dom

inant strategy and
. a_dominated strategy.

(b) Con_s‘ide;r the following game -

Player 1/Player 2 . L C .R
U | a3 5,1 6.2
M | 21 | 84 | 36
D | 30 | o6 2,8

(i) Determine if -ény player has a domina_nf
strategy.

(ii) Determine if any player has a d‘orn_inat'ed
strategy.

 (iii) Does the iterated deletion of dominated
' strategies yield a unique solution. Explain.

(7+11=18)
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(1) Construet the payoff matrix for this

strateglc pr1cmg game and find the Nash
‘ equ111br1um of the game. ‘

(11) Explam if thls game is the Prisoner’s
. Dilemma.

(b) Suppose the bakery owners of part (a) become

.frlends such that they no longer act selfishly. The
player s payoff now equals m(a) + B m,(a),

'where m,(a) and m;(a) were the payoff of the i®

and jt player from the strategy pair a in payoff
matrix constructed in part (i) above, and B is a

given nonnegative number For 1nstance A’s

-payoff to the strategy pair (L,.L) is 10 + IOB and

to the strategy pa1r (H,L) is 0+ 308.
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(1) Construct the payoff matrix for this
strategic pricing game.,

- (i) Find the Nash equilibrium when p=1. -

(iii) Find the range of values of B for which ‘
the resulting game is the Prlsoner S
" Dilemma. |

~ (iv) Find the values of B for which the game is.
- - not the Prisoner’s Dilemma and then find

its Nash equilibria. . (6+12=18)
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3. (a) Consider a simultancous. move game with the
following payoff matrix,

i

Player 1/Player 2. L M R_____‘

| A 1,2 2,1 1,0 |
B | 21 | o1 | 00
c 0,1 00 | 12

(1) Identlfy each player s best response to find
the Nash equ111b'rv1um / equilibria.

(11) Suppose the game'is played sequentially,
with player 1 choosing first. Depict the

game in extenswe form.

(b) Two roommates each need to choose to clean
.thelr apartment, and each can choose an amount |
of time t,> 0 to clean. If their choices are t; and
t, then player i’s payoff is given by (10 ~ )t —t2.

~ This payoff function implies that the more one
roommate cleans, the less valuable is cleaning for
the other roommate, ‘

(i) What is the best response eo:rfes.pondenc-e
of each player?

(ii) Find Pure strategy Nash equilibrium,
(8+10=18)
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4. There are two cafes in g city, Chai Cafe and es
Bear, that sell bubble tea. Both can choose to price
their standard bubble tea glass at Rs. IOO,’ Rs. 300 or
| Rs. 400. It does not cost both the cafes anything to
“serve the drinks. Both the cdfes have full information
of the price the other cafe charges.

- (a) 10 glasses of bubble tea per day are consumed by
tourists visiting the city while 40'vg'1asses of bubble
tea per day are consumed by the local-residents.
Tourists ignore prices ,alnd split equally betw‘een
the two cafes. Local-residents gd to the cafe with

it the lower price, and split evenly in the case when

both cafes charge the same price.

" (i) Formulate this situation as a strategic

game.

(i) Write do'wnl a payoff matrix that.
corresponds to this situation, where payoff

equals total revenue,

(iii)) Write down the best response of the 2

cafes.

4

- (iv) Determine the Pure strategy Nash equilibria -

.of the game.
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(b) Supposé 'thl.e tourists now consume 20 glasses‘of
pubble tea per day. |

(1) -Write down a payoff matrix thavt
corresponds to this situation.

- (ii) Determiné the puré strategy equilibrium anq
comment on how the equilibrium is different

- from the cqﬁilibrium of the previous game

' (12+6=18)

in part (a).
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(a) Con'sid'é_r the following game in matrix for_m with

the two players.

Player 1/Player 2 | C [. D
A | 10,16 | 14,24
. B 15,20 | 6,12

P.T.O.
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(i) Find all the pure strategy Nash equilibriypy,
equilibria for this game. For each Pure
strategy Nash equlllbrlum explain Why
it is an equilibrium, Explain also why
other strategy pairs do not qualify ag an

~ equilibrium.

(i) Find' the mixed strategy equilibrium/
equilibr.ia. | '

(111) Ver1fy ‘that your n:uxed strategles are
1ndeed in equ111br1um

(b) Consider the félldwing tWo-’person'game.

Player 1/Player 2| S | H
A | 99 | o8
B | 80 [ 7.

(i) Suppose Player 1 thinks that Player 2 will

play her strategy S with probability'y-, and

- her stra'teg'y H with probability 1 —y. For

what j{faluC of y will Player 1 be indifferent
between his two strategies A and B?

(ii‘)' If y is less than the value found in part (i)
above, what strategy will Player 1 prefer?
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(111) How does the answer to part (ii) change if

-y is greater than the valuc found in part (1)
above? : (10+8=18)
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Two candidates, A and B, éompe’te in an election. Of
the n citizens (n>2 and n is even), k support candidate
A and in(=n—k) support candidate B. Each citizen

- decides w_het_her._ to Vbté, at a cost = ¢>0 for the
candidate she supports,. or to abstain. A citizen who

- abstains receives the payoff of 2 if the candidate she
supports wins, 1 if this candidate ties for first place,
and 0 if this candidate losés'. A citizen who votes
receiveS'.the ‘payoffs y c,1 — ¢, and —c in these

three cases, where 0 < ¢ < 1.

(a) Consider‘ the case -Whén k=m= 1.
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(i) Formulate 1) .
ame and ],c .“bovc A8 a strategic form
&a - 1111(] 18 equilibrium / equilibria.

(ii) Is t])w: game in part (i) aboye an example
of Prisoner’s Dilemmg? Explain,

(b) Consider the case when k,‘= m

(1) Is the action profile in which everyone
votes a Nash equilibrium?

(i) Is there any Nash equilibriurh in which the
candidates tie and not everyone votes?

(i) Is there any Nash equilibrium in which one

- . of the candidates wins by one vote?
(6+12=18)
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5 (a) Explain the use of an 1nformat10n set in
representmg 51multaneous moves within the

extenswe form

(b) In the matchlng penmes game, suppose there are
two players, 1 and 2, each Wlth a one- rupee coin.

Player 1 (P1) first puts down his rupee coin heads
up (H) or tails up (T) Player 2 (P2) sees the
outcome and then puts down his coin heads up
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~(H) or tails up.(T). lf both the ¢ojng show head
or both the coins show tails playc; 2 0\-&’ c«t;S
Erigle . s ( JIves the

. one-lupee coin to player 1 who becomes i:ichcr by
one rupee. If one of the coipg shows heads and

the other coin shows tails, then player 1 pays one
rupee to player 2 who becomes richer by one

‘rupee.

(1) Draw. the game tree for the sequential
.game.

(ii) Write the strategy set for Player 1 and
Player 2 in the sequential game?

(111) Write th_e' ‘'sequential game in its normal
- form and find the.Nash_equilibriUm/
equilibria? -
(iv) Formulate the given situation as a
simultaneous move game and find the Nash

equilibrium. (3+15=18)
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. A husband and a wife must ch'ﬁoose between spe
an evemng ‘at the” opera (O) and an vening at a
football match (M) The husband prefers the football

'match to’ opera and the W1fe prefers the opera to

"-wfootball mhatéh.’ Both prefer to” be togéther than to
Th1s’*”1nforrhat10n 18 ssummanzed :

nding.
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[ Husband / Wife | o
O 0,0 3,5

(i) Find the pure strategy Nash equilibrium or

ethbna of the simultaneous move game,

(ii) . Find the mixed strategy Nash equilibrium of the
31mu1taneous move game. Determine the

probability of ‘the husband and wife attending
the same event..

(iif)

Suppose the game is played sequentially where
the husband gets to select where he is going
first. The wife can then observe the husband’s
choice and then make her own choice. Depict
~ the sequent1a1 game in extensive form, What will
be the likely outcome of thls sequential game‘?

(iv) Suppose the Wlfe moves first and the husband
- makes his choice after her. Depict the Sequential
game in extenswe form and verify if the likely

outcome of this game is dlfferent. from that of
“part (iii) or not, Explaln s | '.(18)
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