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Instructions for Candidates

1.   Write your Roll Number clearly on the top immediately on receipt of this question paper.
2.   Answers may be written either in English or Hindi; the same medium should be used

throughout the paper.
3.   The question paper consists of two Sections: A and 8.
4.    Section A is compulsory.
5.   In Section 8, attempt any three questions.
6.   All parts of a question must be answered together.
7.   Use of a simple calculator is permitted.

I Section A

Q 1. Consider the following strategic form game between two players:

Player 1 \ Player 2 X Y

A 6,3 2,5

8 4,4 3,2

Determinethebestresponsefunctionsofboth!blayersandidentifytheNashequilibriumofthe

game. Examine whether any strategy is strictly dominated.                                            (6)

Q2. Consider a sequential game in which Player 1 moves first and chooses between L and R.
Player 2 observes the action chosen by Player 1 and then chooses between two possible actions

at each decision node.
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Payoffs` 'ar`e as follows:

0    (L,A)-(3,2)
0    (L,B)-(1,4)
0    (R,C)-(5,1)
•    (R,D)-(2,3)

i
Solve the game using backward induction and determine the Subgame Perfect Nash Equilibrium.

(6)       ``                            .

Q3``Explain the concept of a dominant strategy. Determine whether the following game possesses
a db.minant strategy equilibrium:

Player 1 \ Player 2 Left Right

Up 5,1 2,2

Down 3,4 4,3

Provide justification for your answer. (6)

Q4. Explain the role of commitment in sequential games. How does the ability to commit to a
particular course of action influence the strategic choices of other players? Discuss the
impolfance of credible commitment in determining equilibrium outcomes with the help of
suitable example.                                                                                                                                (6)

Q5. Consider the following stage game:

Cooperate Defect

Cooperate 6,6 1,8

Defect 8,1 3,3

Discuss"whether cooperation can be sustained when this game is repeated infinitely. Explain the
importance of future payoffs in sustaining equilibrium behaviour.                                      (6)

Section a

Q6. Consider a market in which two firms compete in quantities. Firm 1 acts as a leader and
Firm 2 acts as a follower. Market demand is given by:

P -150 -Q

2
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where Q = qi + q2

Cost functions are:

C1(ql) -30ql
C2(q2) -30q2

Derive the reaction function of the follower firm and determine the equilibrium outputs chosen
by both firms. Calculate equilibrium price and profits. Explain the concept of first mover
advantage in this context.                                                                                                      (20)

Q7. A potential entrant is considering entry into a market currently served by an incumbent firm.
The entrant must decide whether to Enter or Stay Out. If entry occurs, the incumbent chooses
whether to Fight or Accommodate the entrant.

The payoff matrix is:

Fight Accommodate

Enter -2, -2 3,1

Stay Out 0,2 0,2

Determine the Nash equilibrium of the game. Discuss whether the incumbent's threat to fight
entry is credible. Explain how commitment may influence the strategic outcome.                (20)

Q8. Two firms compete simultaneously by choosing output levels. Market demand is given by:

P -120 -Q

where Q = qi + q2

Cost.functionsar!;:

C1(ql) -20ql
C2(q2) - 20q2

Derive the reaction functions of both firms and determine the Coumot Nash equilibrium outputs.
Calculate equilibrium price and proflts. Briefly explain the economic intuition behind the
equilibrium outcome.                                                                                                                          (20)
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Q9. Discuss how education may serve as a signal of worker ability in labour markets.
Distinguish between pooling equilibrium and separating equilibrium in this context and explain
their economic implications.                                                                                                      (20)

Q 10. How repeated interaction may facilitate cooperation among firms in oligopolistic markets?
Explain the role of trigger strategies and punishment mechanisms in sustaining collusive
outcomes.                                                                                                                                             (20)
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1.  EH F3a qT aT inca an a 3TqaT dr in nd 3;TIT Fqrsa 5q-a fani

2.  3Ea{ 3ian IT fra H fad aT ed a; F* ir H T!tF a FTt:qH a;I 3qdr iin
GTTFT rfui

3e   TQF qT H al ds  QTrffa a:  3T  (A) 3fl{ a  (8)I

4.  ds 3T 3Tfat gi

5.  dr I #, fii# tEL F3fi aT 3Far al
6.  TtF q3aT a H8fr 8Tffi a 3FaT T!F FTeT fir ri rfui

7.  en" xp a rfu EPr 3TFfa- €1

es 3T (Section A)

q¥a  1. a ltatlll3<ii-* rfu fad+faTaci  <uiai\facb  5q  (strategic form) ri ed t]T

{ faEFT an:

1 / fan 2

A

i;8

EEEI
E=E|
E=E|

an faoiii3¢ii  aT tiafaFT  :iiafin<ii  tFHI (best response functions) fa€ife rm

3fl¥ dr aT aQT try (Nash equilibrium) aPr qEErm affi[ di i¥ FqT ap

© RE a aft an (strictly dominated) ai                                (6 3iF)
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sea 2. FIE rfu aTFT (sequential game) qT iaEIT zftfaT ian fan  1 qed Ei]aT

a 3ife L aan Rat rfu ETa a5IaT gi fan 2, fan 1 apilT a 7iT rd air
rfu a 3it fir rfu iarfu ds qT al ri8TTfaiT ffl=if aT rfu EqF qiraT gl +3ife

EH FT a:

•     (L,A)-(3,2)
•     (L,B)-(1,4)
•     (R,C)-(5,1)

•    (R, D) = (2, 3) art frQTaT (backward induction) ffl 3qdr a5# air al Elf Era

3it 3qLaiT tF *?I giv (Subgame Perfect Nash Equilibrium) ia€ife Erml

(63i5)

Hea 3. HgH FTan  (dominant strategy) aPr 3it]tmoiT air €qTcaT Efifiri fatife

ERE iaT FqT fad-alfaTad dr H H¥er € giv a:

.1,fap2

3Tqa 3Edl a5T 3ffi qIIF Erm|

EHEI
E=EI
E=E|

(6 SIT)

sea 4. 5rffa en H HiaFT (commitment) air 8giv EPr EqT5qT Ermi ian
iaQtT ed aT rfu HiaH an Efr 8]HaT 3i=F  TGctii3<ii  aT <uioi\iach  iaE5ffi al th

F8rfu RE ap 3q¥a-3ETE{OT rfu HEiqIT a givqfun ri fatife ed H
fa?aen Hfaqtfdi  (credible commitment) aT Hgr q{ al Effii             (6 3faT)

6



sea 5. fadToifaTad  EiT]T dr  (stage game) tlT iaiIT Era:

(Cooperate)

(Defect)

(Cooperate)

6,6

8,1
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al ftfaT fat FqT SH rfu al 3Tfafca a5iiT dtF aFT ri qr rfu al afflTr
ltIT aT 5FaT gi giv €qtlglT al aaiF ed H aTfaH aT +3ife a; HEEa al

giv I                                                                                         (6 3ii=)

ds I (Section 8)

sea 6. eE en aiaiT qT faFT Era fRE a trf Hffl (quantities) H HiaFTfl
RE €i tri  1 SIT (leader) aT 5q- H ari RE a 3fiT tri 2 3Tap (follower) a

FT H ed RE gi aiair EPr in EH 9ETT fl JTS a:
P -150 -Q

aET' Q = q_1 + q_2 E]FFT  t5dH  (Cost functions) a: C_1(q_1) = 30q_1 C_2(q_2) = 30q_2

3TFT tF# aT qiaiin q5H al 9ita- Effi 3fl{ an tF# apiiT ap J* giv
HiTr iatife affil giv Efro 3ir aTBT Efr 5iuHT Ermi gH ddt H HeFT
w+dicich  an8T  (first mover advantage) EPr  3rat]TqulT  EPr  EqTcaT fliatl              (20 3iF)

sea 7. FF rianfaiT ri?Ted (entrant) atr H TE fry tri (incumbent) apl=T

dr 5IaFT fa5T aT * aT5IT H ri3r rd qT iaFT 5T {5T ¥[ 9aQTrd al qF aF
a5IaT dr fat aF ri3T a5t (Enter) IT aTET * (stay out) I qia ri3T giv a, al fry
t# qF ap a fat aFwhQTrd a # (Fight) FT 3a tidilq`ifad  (Accommodate) *i

+3ife Efgiv a:



I Era (Enter)

* (stay Out)

tldi iq`Ifa ci  EfirfarT  (Accommodate)

3,1

0,2

rfu a;I *3T giv fatife Effii al fliaT i¥ a=zIT riQT a ri EPr fry tri
EPr erfu fa3arfu gl giv iaT wiaci¢,cii  <uiailiaq, qitr a} ae ITBTfiH air

en ¥l                                                                                         (20 3i5)

tT3a 8. a tF# 3EqTaa Ear g]ET TF enTeT HfaFTfi RE g[ aiaiT EPr in a:
P -120 -Q

atf Q = q_1 + q_2 aiiia tFaa ¥: c_1(q_1) = 2Oq_1 c_2(q_2) = 2Oq_2 an q5ffi *

Ffafir tFdF 9TCET Effi 3it ap *3T giv (coumot Nash equiiibi.ium) 3ms€ga

iatife Effii giv RE 3ft{ ffl8T rfu apffl Effii giv qftw aT tfii5 aT
3TTffa 3jrfu (economic intuition) q} ri8ir H tiHatl                                  (2o 3iaJ)

He] 9. al Era fat ftraTr €FT RE H eTiis EPr 8]HaT aT dr (signal) aT 5q-

H ae rd air ch gi gH fa+ H qu qu (pooling equilibrium) 3ife

T2FTi5IOT giv  (separating equilibrium) aT RE 3jffl FqrsE Era 3ife 3a¥ 3TTfife
feneif fl EqTtHT Erm|               7551                                                 t20 3iF)

se5T  io. aT+aiT an an ara=Pra 3TEqriaFT  (Oii8Opoiistic) aTnd H tF=if aT EL

giv qfr ae g5FT aFT RE giv iana]Eia aTa Tfur (coiiusive Outcomes) qa
aFTF ed # fir `uiatlfaqi  (trigger strategies) 3it # dr (punishment mechanisms)

ft gen Efr 5qit3qT ami                                                                 t20 3faij

(100)


