
(This Question paper contains  12  printed page)

Sr.No.ofquestionspaper       :  \6874

Unique Paper Code : 2273100031

Namer of the Paper :Topics in Game Theory

Name of the Course :B.A (Hons.) Economics-DSC

Semester : VIII

Duration : 3 hours

Maximum Marks : 90 Marks

Roll  No.

Instructioiis

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.    SectionA is compulsory.

5.   In Section 8, attempt any three questions.

6.   All palfs of a question must be answered together.

7.   Use of a simple calculator is permitted.

Section A

Q 1.Consider the following normal form game:

Player 1 \ Player 2 L R

U 4,2 1,3

D 2,4 3,1

a) Determine the best response of each player corresponding to every possible strategy of the

opponent and identify all pure strategy Nash equilibria of the game. Explain your
reasoning.

b) Examine whether any strategy is strictly dominated or weakly dominated. Provide

justification.

c) Explain the economic intuition behind the equilibrium outcome obtained. (5+2+3)
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Q2.a)Defineasubgameinanextensivefomigame.Whatconditionsmustbesatisfiedforapart
of a game tree to qualify as a subgame? Illustrate with a suitable example.

b)ExplaintheconceptofSubgamePerfectNashEquilibrium(SPNE).WhyisSPNEconsidered
arefinementofNashEquilibrium?Illustratewiththehelpoftheexampleyouprovidedin

part (a) of this question.

c)Explaintheconceptofinformationsetsinextensivefomgameswiththehelpofasuitable
example.Howdoinformationsetsrepresentimperfectinformation?Whyaretheyimportantin
analyzing strategic behaviour?                                                                                                             (3+3+4)

Q3.Howcooperationcanemergeamongrationalplayersevenwhenshort-runincentives
encouragedeviation.Explaintheroleofstrategiesandpunishmentmechanismsinsustaining
equilibrium outcomes in infinitely repeated iiiteractions.                                                                   ( 10)

Section a

Q4. Consider the following sequential game between two players:

Player 1 moves first and chooses between strategies A and 8.

•    If player 1 chooses A, Player 2 chooses between C and D.
•    Ifplayer 1 chooses B, Player2 chooses between E and F.

The payoffs (Player 1, Player 2) are as follows:

•    (A,C)-(3,2)
•    (A,D)-(1,4)
•    (B,E)-(2,3)
•    (B,F)-(4,1)

a) Represent the above game in extensive form using a game tree.
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b) Identify all possible strategies available to both players.

c) Find the Subgame Perfect Nash Equilibrium.

d) Explain why the equilibrium strategies are credible.

6874

(5+5+5+5)

Q5. Consider a market where an incumbent firm faces the possibility of entry by a rival fin.
The entrant must decide whether to Enter or Stay Out of the market. After observing the entrant's
decision, the incumbent finn chooses either High Price or Low Price.

The payoff matrix is:

-i
High Low
Price Price

Enter 2,2 -1,3

aStayOut

0,4 0,4

a) Determine the Nash Equilibrium of the game.

b) Discuss whether the incumbent firm's threat to charge a low price is credible.

c) Explain how commitment can change the equilibrium outcome. (8+6+6)

Q6 Two firms produce a homogeneous good and compete, in quantities (Coumot competition).
Market demand is given by:

P -100 -Q

where Q = qi + q2

Firm 1  has cost function:

C1(ql) -10ql

Firm 2 has uncertain cost structure. It can be either:
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Low-cost type:
C2(q2) - 8q2

High-cost'type:

C2(q2) - 20q2

The probability that Firm 2 is a low-cost type is 0.5.

a) Define the types, strategies and beliefs of the players.

b) Derive the Bayesian Nash Equilibrium.

c) Compare equilibrium output uiider complete and incomplete information.

d) Briefly explain how incomplete information affects strategic decision-making.             (4+5+6+5)

Q7. A worker can be either High ability (H) or Low ability (L). The employer cannot directly
observe ability. The worker chooses an education level:

•    Deoree
•    NODegree

The employer observes education level and then offers wage:

•    Highwage
•    Lowwage

Cost of

education:

•    High abilityworker: cost= 1

•    Low abilityworker: cost= 3

a) Represent the above situation as a signaling game.

b) Identify possible separating equilibrium.

c) Identify possible pooling equilibrium.

d) Briefly explain how signaling helps reduce information asymmetry. (5+5+5+5)
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Q8 Consider the following stage game:

Cooperate Defect

Cooperate 3,3 0,5

Defect 5,0 1,1

This game is repeated infinitely. Players discount future payoffs with discount factor 8 (0 < 8 <

1).

a) Write the payoff obtained when both players follow grim trigger strategy

b) Derive the condition on 8 for cooperation to be sustained in equilibrium.

c) Explain intuition behind cooperation in repeated interaction.

5
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1.  Sg F3] qF aT iin a qrd 5q{ 3fflT dr ir EqcE 5q tr fasi

2.  3Fa{ 3iath IT f€;a H fad ffl qed- a; afai] i? qTTT fi FT a qTgqq qFT 3qdr

fin aiffl HTRII

3.   Feat qT H al dr  3TTfrfu a:  3T  (A) 3it a  (a)I

4.  ds 3T 3Tfhi gl

5.  ds a H, fas an q3al # 3EaT al

6.  T!iF q3a ¥ Hch 8TT7fi * 3EaT TF FTu fir ri givl

7.  timaiTOT faFgiv aT 3rfu fl 3Tap Fi

RE  3T  (Section A)

I?a 1.+FdHL`roiia-a- tlm=q 5q' (normal form) aTa aF TIT faiFT Era:

1 / fan 2 L (ri)

U CFT) 4,2

D cia) 2,4

3T) Eiaqjap Efr HFaE rianfaa ± aT fro qEaiF faap Efr tiife

qfaiin (best response) ia€ife Era 3ft{ aTFT aT enPr ?F € *QT giv

(pure strategy Nash equilibria) Efr qFEm Ermi 3Tqa a± aft €qme3qT  EfrfaTi
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a)  ffi far q=qT 5ng quTan trfu:  Hair  (strictly dominated) qT fafa 5q tr qiiT

(weakly dominated) gl 3ffi 5IZ=H Erm|

H) qTq giv qRtrTFT aT ife * 3]rfin 3jat (economic intuition) Efr EqT5qT

EPrfaT I                                                                                                                                               t5+2+3 >

H?H 2. 3T)  fry qq- nd rfu (extensive form game) H 'rfu (subgame) al

qRgTrfin E@riaiFI in a aT ian Ro qfr qrfu rd a; iir fa5] 3TEif qfr tFT

a;{aT Frftr7 TtF 3cT¥a 3aTEiuT aT tiieT qugivi

a)  :Epi;rid qdr *3T i-f=arafir  (SPNE) aPr 3itlt]iluTT Efr €qTerr EPrfaFi tREiPr

*QT SfaqTafir qFT  Qfr€H  (refinement) an a]ffl aitIT er EH F3aT a  8]m  (3T)  H
ilt<L

3iThaT a:aiTr  iir 7iT 3aTF{t7T EPr 5FRE]T a ETCE Erml

u)  TtF 3qIa=a 3=TEluT EPr HETqFT a faFF 5q nd lath H qFaT dr

(information sets) EPr 3TatrmiT EPr €qrcaT affil quaT tr 3TRI qFaT ffl

qfaiafaEF an ed g7 <uioi\fa€iT 5qqFiT aT faQin # a ffi qed ap

(3+3+4)

FQH  3. {]t5,<idit+  fai5i.I[3¢ji-aT  RE  qrfu  ra  38]{  qffiaT  a, 8Ta-ft  3=IiFi=Iq,Iraq+

whtFT faERI (deviation) ii agrT aa- cti 3Tfa aiT aFT* ul an rfu:fin3ff

# giv qirm E} aqlp ed H ± 3fl{ is dr (punishment mechanisms)

Efr 8giv Efr €qTcaT arml (io)
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RE I (Section 8)

q¥FT 4. a faap aT rfu faHiaiaTa 3Tgiv dr (sequential game) q{ faiIT

ERE

fan  1 qEa Ei]IT a 3ftT `-uioi^iTaq`l-A 3fiT 8 aT rfu Eqa a5{aT Fi

•    qfa faap  1, A FaT a, al fen 2, c 3ife D aT rfu aqa aF`{i:::]nr Fi

•   qia fan  1, 8 =aaT a, al fan 2, E 3ft{ F aT RE aTqa a5raT gi

t3ife tfap  1, fen 2> SH HtFTT a:

(A,C) -(3,2);

(A,D) -(1,4);

(B,E) -(2,3);

(B,F) -(4,1)

3T) ha Pr H 3rfu rd 3qha dr Fir fa€F FT H qFga affii

a)  an faiatif3:zit ai fat 3t]#T H8fr d8FTfaa <,uiaiifa<ji-rfu qEEIH Erm|

H) wh qdr *Qr STaafar9qH  (SPNE) i]iiT Efrfir[

a)  HqFTF f¥ giv `ulai^iTaqT ia?ach (credible) Fat gl

(5+5+5+5)
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voa 5. t!tF ca araiT qT faint Efufir ri eiF esTrfin tri (incumbent) aft T!F

HfaGciGcri  rd apTIT rfeT rfu drTTan 5T tlTmT a5Iar tTgrT g[ rfeT rd nd
L==

(entrant) al qF Elq qila]T  an fat altPllT H rd?I a5{FT  (Enter) a ar aTET {gFT  (Stay

Out) al rd3Trd aT fife ch an aT aiT, FaTTfin ri IT al 3=F 5FF (High price)

IT a5FT IFZT (LOw price) gr Fi +3ife rm a:

I  (Enter)

ffl (Stay Out)

T`    3F  (Highprice)

2,2

0,4

3T) rfu ffl *QT giv fatife EPriaTi

Jpr (Low Price)

-1,3

0,4

I) ed rm f¥ FqT EeFTfha ri EPr q5FT ERE art EPr €HtPr ia3aun *i

H) dy far qfaFT (commitment) giv qftr al ae aEtF en gl

(8+6+6)

iTQa 6. al trd t!F a air Efr a¥g aFT 3EqTF rd a 3ife aTaT # Tfaenfl RE

a (# FfaenH) I altPliT Efr in ft JT€ a: p = loo -Q, atf Q = q_1 + q_2 t#  1 a;r

aFiF q5ffla a: c_1(q_1) = ioq_1 rd 2 EPr ai7ia wh 3iiaRH gi qF IT al a

REg:

9
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•     q5FT fflTiH  an  (LOw-cost type): c_2(q_2) = 8q_2

•    3=Er i;I-IJiH an  (High-cost type): c_2(q_2) = 2Oq_2 ap rfui]ET  (probability) fat rd

2 FT ETFTEr an a, 0.5 gi

3T) fauedi aT qEi{ (types), © 3ife ia3an (beliefs) al qfterfu arml

I)  fflaftr *3T -STacifafin  (Bayesian Nash Equilibrium) HitET fifaTl

H)  qu 3fi{ 3TtF quFT aT aFa giv 3ETTaa (equilibrium output) EPr gaaT Efriiri

a) dgir * giv fat 3TiF quaT TUTRE fife aa qfr ae Faniaa RE ¥i

(4+5+6+5)

FQFT  7. ic!.aT iffi qT al 3=a  anaT  (H) aiiFT a tiEaT a IT a5H  ffiHaT  (L) aiiFTi

farfu en 8]qaT qFT 3FTalH ap aT{ qffaTi affi ftrar a5T Far Fi]T a:

fan  (Degree) IT

jig ian ap  (NO Deoree) I

iarfu ftrap aT :Fat Fir giv a 3ir fir aH air +3TF3T q5raT a:

3ffl aH  (High Wage) IT

ffl affl  (Low Wage) I

ftran  fl  ETTJTF:

•     3=q  gFTaT  aTar  zFT±-T]-I`^i-:  ai7FT  =   1

10
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3T) 3qfa fE2Tfa ai t!tF faJrfu ir (signaling game) a; FT * qEga Erm|

I)  ri8ilfaT trce]Fi5{uT giv  (separating equilibrium) EPr qEiH afaTrl

H) d8TrfaiT qu giv (pooling equilibrium) ft qEEm armi

a) rigiv H giv fat faTrfu quFT iaqFT (inforlnation asymmetry) aft 55FT ed

# ra ]]IE RE gl                                                                       t5+5+5+5]

qQa 8. faHiafaTa a=TIT dr (stage game) tit faint Ere

(Cooperate)

(Defect)

(Cooperate)

3,3

5,0

(Defect)

qF dr 3]fa ai{ fu aitIT Fi fan 8Tfaq aT +3ife al r5<ihi3c. ife\deita

(0 < \deita < 1) aT areT  r5<fhl3c  rd ¥i

3T) aa an fen fin RT ruTan (grim trigger strategy) a;I tmaa rd a al

rna an an +3ife feel

11
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a.) giv * qdr aan ch aT faT\delta qT 3T* (condition) qTCET Erm|

H)  aRE JT€ 3jF:fin  (repeated interaction) * qrfu aT tfr6r aT 3ich aft 5qlt3qT

Erml (7+7+6)

(100)
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