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Instructions

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.

The question paper consists of two Sections: A and B.

Section A is compulsory.

In Section B, attempt any three questions.

All parts of a question must be answered together.
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Use of a simple calculator is permitted.
Section A

Q1.Consider the following normal form game:

Player 1 \ Player 2 L R
U 42 1,3
D 24 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.

¢) Explain the economic intuition behind the equilibrium outcome obtained. (5+2+3)
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Q2.2) Define a subgame in an extensive form game. What conditions must be satisfied for a part
of a game tree to qualify as a subgame? Illustrate with a suitable example.

b) Explain the concept of Subgame Perfect Nash Equilibrium (SPNE). Why is SPNE considered
a refinement of Nash Equilibrium? Illustrate with the help of the example you provided in
part (2) of this question.

¢) Explain the concept of information sets in extensive form games with the help of a suitable
example. How do information sets represent imperfect information? Why are they important in
analyzing strategic behaviour? (3+3+4)

Q3. How cooperation can emerge among rational players even when short-run incentives
encourage deviation. Explain the role of strategies and punishment mechanisms in sustaining
equilibrium outcomes in infinitely repeated interactions. (10)

Section B
Q4. Consider the following sequential game between two players:
Player 1 moves first and chooses between strategies A and B.

e IfPlayer 1 chooses A, Player 2 chooses between C and D.
e IfPlayer 1 chooses B, Player 2 chooses between E and F.

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

* (A,0=62
e (AD)=(1,4)
* B,B=(23)

e BRN=4D

a) Represent the above game in extensive form using a game tree.

i
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b) Identify all possible strategies available to both players.
¢) Find the Subgame Perfect Nash Equilibrium. A
d) Explain why the equilibrium strategies are credible. (5+5+5+5)

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

The payoff matrix is:
High Low
Price Price
Enter 2,2 -1,3
Stay 0,4 0,4
Out

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 (Cournot competition).
Market demand is given by:

P=100-Q

where Q =q,+q,

Firm 1 has cost function:
C,(q,)=10q,

Firm 2 has uncertain cost structure. It can be either;
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Low-cost type:
Cg,)=28q,

High-cost type:
C,(q,)=20q,

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.

¢) Compare equilibrium output under 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:

e Degree
e No Degree

The employer observes education level and then offers wage:

e High Wage
e TLow Wage

Cost of
education:

e High ability worker: cost = 1
e Low ability worker: 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 informaﬁon 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
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This game is repeated infinitely. Players discount future payoffs with discount factor 6 (0 <8 <

).

a) Write the payoff obtained when both players follow grim trigger strategy.
b) Derive the condition on & for cooperation to be sustained in equilibrium.

¢) Explain intuition behind cooperation in repeated interaction.

(7+7+6)
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1. wq&aw%ﬁaﬁﬁa@mmﬁaﬁmmﬁml

2. 3eaT 3 AT BE F B o wEa €A W IR F U & HETH F ST
raT SITeT =M

3. 9T 9T H & @s iR & 37 (A) 3R F (B)l

4. @5 7 AfER B

5. @5 &, gl i g2l F 3ce’ &l

6. TH T & w3l HEl F IR U WY U S AR

7. WYROT Felparel & 3TANT A IFAT Tl

@S 37 (Section A)

gor 1. TR 9T T (normal form) 1 B W TR ffSw:

f@emsY 1/ e 2 L (STT) R (ST)
U (3U) 4,2 1,3
D =) 2,4 3,1

31) fededt @ ScdE FHITAd O F T A ey A FalcaH
yfafehdr (best response) AT AfaT 3k Ta & gl i O AT HT:ID?’IFF
(pure strategy Nash equilibria) & IEATT HITST] 3T e I SaTEd Ffa]
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) i B Far IS WENY qufa: geel (strictly dominated) a1 foeel T & ool
(weakly dominated) &1 3 YereT HIfaiT]

) 9red GT—__I}IFF qRUTE & 9% F 3R 3idale (economic intuition) i SATEAT
FifaT] (5+2+3)

e 2. 3) TEN-Q d &9 dlel Wl (extensive form game) H G (subgame) Gl

qRenfg AT A & F R REY B 99T Feae & v e odh f o

AT TRT? T 3UGFT 30T & T FHAST|

§) G Uhae oY SFATATSTA (SPNE) T JURON & SUIEdl AT gt
Syer SFATARRIA T AT (refinement) FT AT ST §? 39 LT & HET (31) H

9% @RI T 1T 30T T Ferar ¥ TIST Hfov]

) TR I 3GTENT T Herddl ¥ faE]d Tl el # A W
(information sets) ST TTEROTT $I IR HITAT] =T qc 3-1‘:1,?? T &1

yfafiftca $ wd &7 WEfas cIaeR & faeewer # 3 #4t #gcaqor &7

(3+3+4)
o 3. JHEIT THeRal ¥ T GgdT FY IU Thdl §, el &l ITeThileoih

HcaTes fade (deviation) T SIAT & 811 37 IR GleTs Sffel arell 3icl:fEham3il
H H@T‘flﬂ qRUMAT T 600 W@ F WEIaAl 3R §8 dF (punishment mechanisms)

&I 1fAeT S AT HITST (10)
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WS T (Section B)

T 4. a1 @zl § fiv Afaaa IThiAF Dl (sequential game) W AR
T

T@emsr 1 uger gerar & 3R wWEaE! A 3R B & €9 99e oxar ¥

afq TEemST 1, A gear 8, a REemsr 2, C 3R D& T o9t e &1
afe T@emer 1, B gar §, aF f&endr 2, B3R P& S wger oar ¥

I3 (Remsr 1, [@emeY 2) 30 gk &
(AC)=(3,2);
(AD) = (1,4);

(B.E) =(2,3);

B,F)=(4,1)

37) A I B IYANT ek IRFd G F ST &7 H T SIS

) gl [@enfsat & fow sqyeey el gunfad wEfaEt i ggaer fifee]

) GEIH Whae 12T Siaafafsad (SPNE) AT Hifaw|

&) THSAN o Hclolel ATl [Feadeiig (credible) T 1

(5+5+5+5)
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WA 5. TF WH IR WX faar AT S5 vF T9a $F (incumbent) T TH
yfdg@ed! ' GaRT YA $T THEAT HT AIHAT FIAT IsaT §1 T FeT arel
(entrant) T T§ qF AT B9 o STSTR & TAA HAT (Enter) & IT S8 & (Stay
Out) &1 FAerhal & AU 1 q@a F 916, T1fid B A7 dF 359 Ae (High Price)
I H FHed (Low Price) YaTcll ¢ 337 Afgerq &

3Td Aed (High Price) H Hed (Low Price)
waer (Enter) 2,2 -1, 3
STET Igeil (Stay Out) 0, 4 0, 4

3) Wl & &1 Helol e o]

9) =T RIGT T T TAMUT G & A HAT T S UFAH [Geaaaa gl

¥) ARSI’ & 9fAsgdr (commitment) HJelel TRUMH &I 8 el Fehall &l

(8+6+6)

YR 6.1 BH TF & g AT aFg T 3cUleeT FLal g 3T AW F gfaers’
¢ (Fet wiaewul)) aem 6 A & 78 T P=100-Q, T Q=q 1 +q 2% 1 H

AR HeleT §: C_1(q 1) =10q 1 % 2 & P TG AT &1 98 ar ar &

Tl &
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A AT drell (Low-cost type): C_2(q_2) =8q 2
3Td dETd drell (High-cost type): C_2(q_2) =20q_2 ST GHTTT (probability) fem L)

2 %A AETd drel g, 0.5 &l
37) TRENTE! & TR (types), TR 3T faRardl (beliefs) 1 TRETS Ffew]

¥) sARATe e gfFafaisad (Bayesian Nash Equilibrium) 9o HifaT

@) qut 3R 31907 FEeT & a8 Hell 3cUGsT (equilibrium output) FI Il HITAT]

) T8T & gHEsnv fF 3ol e OERE T A & F wenfda Far gl

(4+5+6+5)

W9sT 7. U HEART AT ar 3o &THAT (H) arell & Fehdl § IT &d & (L) drel

forfierar T &THAT T 37geliohe] 18] PR Hehell| FAAN AT F1 ER TAT &

23l (Degree) AT

#1s 3alt & (No Degree)l

orilear e & T S@ar § 3 R aa T Sy S &

3Td dde (High Wage) IT

&H ddel (Low Wage)!

B IC IRCICI B

3T AT arell FHAN; oEld = 1
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S &THIT aTell SN dEd = 3

31) 3WFd AfY F1 v [eafelsr AT (signaling game) F T H qEdd HifST]

) genfaa PREERS! #igoio-l (separating equilibrium)@f Ugdlel hiTolT]
) aad C(I'j%l?T PFIQFIH (pooling equilibrium) T TgdlsT HITAT]

) T8 F gHNC & edicer gar QYA (information asymmetry) Bl A Il
# HY Aeg L gl (5+5+5+5)

T 8. AT U1 @ (stage game) WX AR AT

ggaleT (Cooperate) &Y (Defect)
|gaer (Cooperate) 3.3 0,5
G (Defect) 5,0 11

qE Tol HAd I SIeEr Siar ] f&ons #1fasy & u3iTe & Bwmse thaet \delta

(0 <\delta < 1) F IOTY BTHBEe A &1

31) o et Eemsr e R I0Efa (grim trigger strategy) &T UTelel i & al

qIed gler arelm U3 o]
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) H@?{?ﬁ F TEINT 91T @ & ToIT \delta 9T 2T (condition) e HITIT]

T) TS I 3THAT (repeated interaction) 7 TEANT & Uy & AT I AT
$IeT| (7+7+6)

(100)
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