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(b) Suppose the tourists now consurhe 20 glasses of

bubble tea per day.

(i) Write down a  payoff matrix that

corresponds to this situation,

(i) Determine the pure strategy equilibrium and
comment on how the equilibrium is different
from the equilibrium,of the previous game
in part (a). _ (12+6=18)
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5. (a) Consider the following game in matrix form with

the two players. -

Player 1/Player 2 C D
’ A 10,16 | 14,24
l N .
z B 15,20 | 6,12

P.T.O.
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(i)

12

Find all the pure .strategy Nash equilibrium/
equilibria for this game. For each pure

strategy Nash -equilibrium, explain why
it is an equilibrium. Explain also why

other strategy pairs do not qualify as an
equilibrium.

Find the mixed strategy equilibrium/
equilibria.

- (iii) Verify that your mixed stiategies are

indeed in equilibrium.

(b) Consider the following two-person game.

Player 1/Player 2 S H
A 9,9 1 0,8

‘\ o , _ - - - —
B 8,0 7,7

(i) Suppose Player 1 thinks that Player 2 will

play her strategy S with probability y, and
her strategy H with probability 1 —y. For
what value 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?

4.
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There are two cafes in a city, Chai Cafe and Tea

Bear, that sell bubble tea. Both can choose to price

their standard bubble tea glass at Rs. 100, Rs. 300 or .
Rs. 400. It does not cost both the cafes anything to
serve the drinks. Both.the cafes 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 glasses of bubble
ted per day are consumed by the local-residents.
Tourists ignore prices and split equally between

. the two cafes. Local-residents go to the cafe with
the lower price, and split evenly in the casé when

. both cafes charge the same price.

(1) Formulate: this situation as a strategic

game. : N

(i) Write down a payoff matrix that
corresponds to this situation, where payoff

equals total revenue.

(iii) Write down the best response of the 2

cafes.

(iv) Determine the Pure strategy Nash equilibria

of the game.

P.T.O.
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(iii).- How doés the answer to part (ii) change if
y is greater than the value found in part (i)
above? (10+8=18)

() & ReeRA B wa Wew v A PR Ve W

o =

~ﬁﬁl_ﬁi/ﬁﬂm§t2 C 4 D
A 10,16 | 14,24
B | 15,20 | 6,12
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A 9,9 0,8
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6. Two candidates; A and B, compete in an election. Of
the n citizens (n 2 2 and n is even), k support candidate
A and m(=n-k) support candidate B. Each citizen
decides whether to vote; at a cost = ¢>0 for the
candidate she supports, or to abé'tain. A citizen who
-abstains receives.the payoff of 2 if the candidate she
stipports wins, 1 if this candidate ties for first place,
and 0 if this candidateé loses. A citizen who votes
receives the payoffs 2 —-c¢, I —-c, and —c in these
three cases, where 0 < ¢ < 1, '

(a) Consider the case when k = m = 1.

v

5723 7

3. (a) Consider a simultaneous move game with the
following payoff matrix.

Player 1/Player 2 L M R
A T2 | e [ o
B 2,1 0,1 0,0
C - 01 0,0 -| 12

(i) Identify each player’s best response to find
the Nash equilibrium / equilibria.

(i) Suppose the game is played sequentially,
with player 1 choosiné first. Depict the
game in extensive form.

(b) Two roommates each need to choose to clean
their 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 (iO—tj)ti—tiz.
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 correspondence
of each player?

(i) Find Pure strategy Nash equilibrium.
! (8+10=18)

P.T.O.
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(i) Formulate the above as a strategic form
game and find its equilibrium / equilibria.

(i) Is the game in part (i) above an example
of Prisoner’s Dilemma? Explain.

£

(b) Consider the case when k = m

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

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

(iii) Is there any Nash equilibrium in which one

of the candidates wins by one vote?
(6+12=18)
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7. (a) Explain the use of an information set’'in
representing simultaneous moves within the
extensive form.

(b) In the matching pennies game, suppose there are
two players, 1 and 2, each with 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

[

B

ol
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(1) Construct the payoff matrix for this
strategic pricing game.

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

(i) Find the range of values of B for which
the resulting game is the Prisoner’s
Dilenima.

(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)

(%) v weT ¥ daw X JwRa T R, wfies =l ©
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(b) Suppose the bakery owners -of part (a) become .

either a low price (L) ot a high price (H). Each

owner -is selfish and wants to maximise her own
payoff measured in-terms of profit per load of the
multigrain bread. If both choose H each earns a
profit of Rs.20 per loaf. If one chooses H and
other chooses L then the owner choosing H gets
no customers and makes zero profit, whereas the
owner choosing L earns a profit of Rs.30 per
loaf. If both owners choose L, then each earns a
profit of Rs. 10 per loaf.

(i) Construct the payoff matrix for this
strategic pricing game and find the Nash
equilibrium-~of the game.

(i) E;(plain if this game is. the Prisoner’s
Dilemma.

" friends, such that they no longer act selfishly. The
i player’s payoff now equals mj(a) + P my(a),
where m,(a) and m,(a) were the payoff of the jth
and j* player from the §frategy pair a in payoff
matrix constructeéd in part (i) above, and B is a
given no‘nn‘egati\{é number. For instance, A’s
payoff to the strategy pair (L, L) is 10 + 10B and
to the strategy pair (H, L) is 0+ 30p.
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(H). or tails up (T). If both the coins show heads
or both the coins show tails, player 2 gives the
'o‘nes-fupee coin to player 1 who becomes richer by
one rupee. If one of the coins shows heads and
the other coin shows tails, then player 1 pays one
rupee to player 2 who becomes richer by one
rupee.

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

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

(ili) Write the 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 iR o ferent ¥ a0 (H) @ 2@ W@ (T) 5=
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8. A husband and a wife must choose between spending
an evening at the opera (O) and an evening at a
football match (M). The husband prefers the football
match to opera and the wife prefers the opera-to
football match. Both prefer to be together than to
attend separate ¢vents. This informatioft is summarized
in the pay-off matrix.
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(&) (i) === "o = Fife o 5 & oris @
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(@) FekRe 9w w® BEr =

i foed R 2 | L C R
U | 43 | s | 62
Mo | 21 | 84 | 36
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2. (a) There are only two bakeries in a city owned by
" individuals A and B. Both produce the same type
L of multigrain bread for which each can charge

‘ P.T.O.
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1. (a) (i) Define a Strategic game, specifying it‘s_

components.

(ii} Distinguish béetween a dominant strategy and.
a dominated strategy.

(b) Consider the following game

Player lh/Pvlayer 2 L | C R
U ] 43 | s1 | ez
M I 21 [ 84 | 36
D - 3,0 96 | 28

(i) Determine if any player has a dominant
strategy. ’

(ii) Determine if any player hds-a dominated
strategy.

(iii) Does the iterated deletion of .dominated
strategies yield a unique solution. Explain.
\ (7+11=18)

5723

(ii)

(iid)

(iv)

' 19 *
Husband / Wife M o .
M 42 1,1
o [ 00 .| 35 '

Find the pure strategy Nash equilibrium or
equilibria of the simultaneous move -game.

Find the mixed strategy Nash equilibrium of the
simultaneous move game: Determine- the
probability of the husband and wife attending
the same event.

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 sequential game in extensive form. What will
be the likely outcome of this sequential game?

Suppose the wife moves first and the husband
makes his choice after her. Depict the sequential
game in extensive form and verify if the likely
outcorhie of this game is different from that of
pe{rt (iii) or not. Explain. (18)
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