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[This question paper contains 12 printed pages.]
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" Instructions for Candidates ‘ .
1. Write your Roll No. on the top immediately on receipt of this question paper.
2. There are two sections in this paper, Section A and Sect;ion.B.
3. Question in Section A is compulsory jto -a'tten‘lp‘t‘.
4. In .Secti‘on B, there are five questions in, all, attempt any three questions.
5. All parts of a question must be answered together.
6. Usé of a simple calculator is allowed.
7. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.
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1. (a) Consider the following normal form gamé between Player 1 and Player 2§

-
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* (i) Write down the best response functions for'both players and represent_
them graphically on a best response diagram. Does the gameé have any

pure stratégy Nash Equilibrium (NE)? Justify your answer. - (8) b

(i) Define strictly dominated and weakly dominated strategies. Identify
p any dominated actions for each player, if any, and eliminate them
systematically (if possible). Find the mixed strategy Nash Equilibrium

(MNE) of the game, if it exists. Show all necessary calculations and

reasoning.

(b) Consider a scenario in which a technology start-up (TS) is contemplating a
strategic partnership with a large, established firm (L) in the sanie industry.
Firm L may be onhe of two types: a Friend (F), genuinely interested in a
mutually beneficial collaboratior_l, or an Enemy (E), whose objective is to

extract trade secrets for its own competitive advantage. Firm L knows its

M
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1
own type, but TS does not;. it assigns equal ;probability to each possibility.

Prior to-any information exchange, firm.L chooses an action: either to Invest

(I), signalling a commitment to the partnership, or to Sabotage (S), indicating

an exploitative motive. Simultaneously, the start-up chooses whether to Reveal

(R) or Hide (H) its proprietary technology. The resulting payoffs depend on

the type of the large firm and the combination of strategies chosen. The

extensive form of the game is given below :

it?

i)

‘ Draw the Bayesian normal form matrix of this game. (10)
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. . Section B.
@S @)
2. Two players simultaneously and independently decide how much to contribute to
—- a public good. If player 1 contributes x, and player 2 contributes xz, then they
- both receive the value of the public good given by 2(x, +x, + xlxz) Assume that

x, and x, are positive numbers. Player 1 must pay a cost x,> of contributing; thus,
player 1’s payoff is u, = 2(x, + x, + x;X,) — X, Player 2 pays the cost t x,? so
player 2’s payoff is u, = 2(x, + x, + xX,) — txf’. The number t is private

information to player 2. Player 1 knows that t-equals 2 and 3 with equal probability.

(i) Calculate the best response functions of player 1 and the two types of

player 2. (12)

PT.O.
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(i) Compute the Bayesian Nash equilibrium and corresponding payoffs of this

game. ' 8)

A Raerdl v a ﬁ%m'—mmm%%ﬁ:aﬁaﬁﬁaﬁﬁmﬁnm#%mél

FR el 17 x, 3R Feast 2 F x, e fha & I 39 aheiee aeg E e

femm & W 2(x, + x, + x,x,) Bl 4 AR F x, W x, WW%I%&I@1
) AN o N AN x> TERE IS ©; A Raes 1 Wiewe u, = 2(x, F X, + X X,)
~x,? B Reendt 2 ANRF W AN {x,* T 3, Tafn Raendt 2w wRwe v, = 2(x,
+x,+xx) - tx 2B ¥ t et 2 APt e i wmw 2 R e
2 241 3 2, 3l ol Rl = o w2

() Raert 1 v RSt 2 @ o voRl % wataw - wfifear wer & T STl

(12)

(i) 59 O S IARET A7 Ager a0 S99 GeE giee RuiRa Sk (8)

3. Consider the following extensive form representation of a game :

by -4




St e I e VL

A ve e ey iy

ey

)

5007 . 7
(i) What conditions on ¢ guarantee the existence of a separating perfect Bayesian
equilibrium? Describe such an equilibrium:* : e (10)

(1)) For what values of ¢ is there a pooling equil%ibrium in which both types of
|

. . i
W choose O? Describe such an equilibrium.’ (10)

¥
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(i) ¢ & R I\l /9 R 98 giies B 2 e amien whee sRftae dae e
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HIAT T IO A (10)
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4. .(a) Show that a player’s bid-equal to her valuation dominates all her other bids
in a second price sealed bid auction with imperfect information about
valuations. (5)

' P ‘y 3 oot

(b) In a strategic game with perfect éqformation, two friends have 170 slices of
pizza to divide between themselves. They use the following procedure: Each
friend simultaneously announces an integer between 0 and 10.{ If the sum of
the two announce:d numbers is not greater than 10, then each receives the
number of slices they announced. If the sum of the two announced numbers
exceeds 10 and the numbers are different, the friend ' who announced the

smaller number receives that number of slices, and the other friend receives

the remaining slices. If the sum exceeds 10 and both announce the same

number, then each receives 5 slices.

(i) Determine the best response of each player to every possible action of the

other player. ()

(i) Using a payoff table, identify all Nash equilibria of the game.. @)

(%) TR e Tl Aies - s Aewd ¥, s 1 & w1 A el o €, Bl Raendt

T HUAT e TR el TR IE O S Riferl ot e wwan 21 (5)

(@) T T 9 v aeRes @ 3§ % Bl @ 1 e 10 e wew der @ e
21 3 FefiRa afkn 1 ST o 3 S B v g 0 9 10 & 9 @S il
BT =Y §1 9k A sR D GeEnst = A 10 ¥ It WS E W wSE A

-




{ aatin s

()

e

A

5007 ;9 v

S € e e F Rt s w9 ar DR wendl v dn
10 ¥ 30w & IR oAl ey m-m%ﬁﬁmﬁa%’mimﬁﬁaaﬁsﬁ
Il B e e F o A e TR R S R o 1 AR A 10 o
2 3R I T U S g iR o R W e o 5 e R 2

(i) e, Taerst & waiow il TR Raend =6 vaw wailde v & R
FeiRa SHism - ' ToF (8)
(ii) I iferent ST START Teh, T e D G AT Gge! B UEIH HieTl
‘ (7)

Two firms, Alpha (o) and Beta (), are deciding whether to enter a new market.

o -
3 Erd

In Stage 1, Alpha chooses to either Enter (E) or Stay Out (6). If Alpha chooses
O, then payoffs are (u_, uB) = (0,2). If Alpha chooses ﬁ), then Beta observes and
chooses to either Fight (F) or Accommodate (A). For Beta choosing F, the
payoffs are (u , uﬁ) =(-1,0). And for Beta choosing A, t'}le payoffs are (u, uﬁ)

= (3,1). ” ‘

(1) Draw the extensive form of the game. : (5)

(i) Find the Subgame Perfect Nash Equilibrium (SPNE) using backward

induction. o * (5)

(iii) Suppose Beta could instead move first, committing publicly to Fight

or Accommodate before Alpha decides. Would the outcome change?

Explain. ‘ (10)

. PT.O.
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A, HEH (oL) T e (B),qa;wmﬁ'mmﬁmﬁvhélﬁﬁ'lwﬁ,
sewr T A W (E) T A W @ (O) H W TR 31 AR w0 G B, ;W
TR (u, uﬁ):=(’0,2)§lqﬁamEﬂﬁﬁ§,€tﬁam AT B T A
(F) o oo & (A) &1 <0 &l 31 Hiel & F e R 9w (v, up) = (-1,0)
21w e D A TR R IRER (1, u) = (3,1) B

() Oa = REdT-§ R : ’ (5)

(i) 9D & AR FEE R T ITEw T AW G 9 Rl (5)

-

(iii) #F RT T WeT oD o TE I 9, m%ﬁﬁqéﬁ%qﬁaﬁaﬁm
1 ¢ W (F) o e & (A) @ e wRee & wio w0 aRom wew

T ? e FIRE - (10)

Consider a Cournot duopoly where two firms, Firm 1 and Firm 2, produce a

homogeneous good. The inverse market demand function is given by :
P =120 - (q, + )

where P is the market price and q,, q, are the quantities produced by Firm 1 and
Firm 2 respectively. The firms have different constant marginal costs of production,
¢, =20 and c, = 40. Both firms choose their quantities simultdneously, and all

information is common knowledge (symmetric information about demand and

costs).
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(i) 'Write down the profit'function for each.firm'and derive their respective best

response (reaction) functions. (6)

- o~

|
(i1)-Determine the Cournot-Nash equilibrium quantities, the-market price, and

(6)

3

the profits of each firm.

.(ii) Suppose the government introduces a per-unit subsi@y of 8= 10 only for

Firm 2 (i.e., it receives 10 for each unit produced). Find the new Cournot-

3

Nash equilibrium quantities, market price, and profits of both firms. (6)

(iv) Compare the equilibria in parts ii and iii. Discuss briefly the impact of

asymmetric cost conditions and the subsidy on competition and welfare.

)

TR Fifow fF o5 - vaiter ¥ @ o, w1 1 i W 2, VA a5 1 ST
w71 T SR A9 wee ki 2

=120 - (q, + q,)

TR P SIS E B WM q, q, T G 1 O B 2 B Seie e O we o
ST T R G e R €, i ¢, = 20 3R ¢, = 40. O & S e v
Y R B A G (T T A IR Y ) AT A E (AR e 4w
FaiE g )|

(@) e o o Torg o e forfRae T Seiet - ot wdtem ik e ST
R (6)
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(i) - T A, W T T S o FrefiRs AR ()

(iii) T ST TWHR B 2 & W 508 s = 10 = afad 3 2 (g Wi 2 W
T IR T T 10 W B F)1 T - A9 e A, SIS e WA
A T D A A BRI (6)

(iv) T (ii) @O AT (iii) & dgee @ g Rl FEERE AT Rl o
s & wferet A T W I 9 GRSl (2)
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