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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt of this question paper.

2. Attempt any five questions.

3. Answers may be written either in English or Hindi but the same medium should be used
throughout the paper.

4. Use of a simple calculator is allowed.

1. (a) Consider the following normal-forma game:
Player B
L C R
U (6,4) (5,3) 4,2)
Player A M (3,2) 2,2) (1, 1)
53 4,1 3,0
D (5,3) 4.1 3,0)

Explain how dominance solvability helps in reducing the complexity of strategic
games. What conclusion can you draw about the equilibrium outcome of this game
after applying IESDS? (6 marks)
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(b) Two firms, Firm 1 and Firm 2, compete in quantities in a homogeneous product
market a la Cournot Competition. The inverse market demand function is given by:

P =120 —Q where Q = gq; + q,, and g4, g, denote outputs of Firm 1 and Firm 2
respectively. The cost functions of the firms are: C,(q;) = 10q4,C,(q,) = 20q,

(1) Derive the profit functions for both firms. (2 marks)

(i1) Derive the best response functions of Firm 1 and Firm 2. (4 marks)
(iii)  Solve for the equilibrium quantities g; and g5 . (2 marks)

(iv)  Determine the equilibrium price and profits of both firms.(3 marks)

v) Explain how cost asymmetry affects equilibrium output and profits. (1 marks)

2. (a) In a second-price auction with bidders having valuations X150, 2175, and X190,
find:
(i) Each bidder’s equilibrium bid. (3)
(i) Winner and price paid. (2)
(ii1)) When would an auction designer prefer first price auction over second price
auction in such a situation? (4 marks)

(b) Solve for the mixed strategy Nash equilibrium and expected payoft for each player
in the following game. The first entry in a pay-off vector is row player’s pay-off. (9

marks)
Player B
C D
Player A X 4,2 (0,3)
Y (2,4) (3.1)

3. (a) What is a strictly competitive game? Consider the following normal form game
and computer the mixed strategy Nash equilibrium. (9 marks)

Player B
C D
Player A X (4,-4) (0,0)
Y (25'2) (3a'3)
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(b) Consider the following normal-form game:

Player B
L C R
U (5,3) 4,2) 3,1
Player A M 4,) (3,2) 2,1
D (3,4) 2,3) (1,2)

Define the concepts of strictly dominated and weakly dominated strategies and
identify dominated strategies, if any, for both the players. (9 marks)

4. Consider the following normal-form game:
Player 1 (Aarav) and Player 2 (Bhavna) each choose between two actions: Invest (I)
or Not Invest (N).
Payoffs are given as (Aarav, Bhavna):

Bhavna
Invest Not Invest
Invest
(v,y) (1,3)
Aarav
Not Invest
(3,1) (2,2)

(a) For what values of y does this game have a unique Nash equilibrium? Identify the
equilibrium for those values.
(4 marks)

(b) For what values of y does this game have a mixed-strategy Nash equilibrium?
Compute the probability (in terms of y) with which each player chooses Invest (I)
in the mixed-strategy equilibrium. (8 marks)

(c) Let y=5. Derive and graph the best response functions of both players, and use
them to identify all Nash equilibria (pure and mixed). (6 marks)
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5. Consider a two-player sequential game with symmetric information in which Player 1
moves first by choosing an action ¢ € {4, B}, after which Player 2 observes Player
1’s choice and selects an action f € {X,Y}. The resulting payoffs (Player 1, Player 2)
are as follows: if Player 1 chooses A, then Player 2 choosing X yields (5, 1) and
choosing Y yields (2, 4); if Player 1 chooses B, then Player 2 choosing X yields (3, 3)

and choosing Y yields (4, 2).

(a) Represent the game in extensive form. (6 marks)

(b) Determine Player 2’s optimal strategy using backward induction, identify Player
1’s optimal choice anticipating Player 2’s response, and find the Subgame Perfect

Nash Equilibrium (SPNE) of the game. (8 marks)

(c) Compare the outcome in part (b) with the equilibrium of the simultaneous-move
version of the same game and comment on whether the equilibrium outcome

changes. (4 marks)

6. (a) Two players are engaged in a war of attrition. The prize is worth X10. Each player
can choose to quit or stay. Each second a player stays in the game, they incur a cost of
Z1. Model this as a game and identify the equilibrium. Discuss any assumptions

made.

(b) Two political parties are facing a unit mass of voters who are uniformly distributed
over a policy position, say the level of provision of a public good. Which policy
positions will the parties choose in a Nash equilibrium? Explain using a diagram.

(9 marks)
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U (6,4)

gaar A M (3,2)

[EECIEIRE
C
(5,3) (4,2)
(2,2) (1,1)
(5,3) 4, 1) (3,0)

WAfAE Gell HT SfEerar &l F7 A H Fcd @RT FAT fhd g
HETTh BIcT 223MSSUASIUH ol el o d1G 58 Wel & Holel IRUMH &
IR # 3T 1 Ay fAshrear @oa &2

(6 37eh)

(@) al B, B 1 3R A 2, Th FHAEY 3cUTe a6k H Fal gfaeqal & eqar

AT F gl Tt &1 egoshA SIS Al Holel foieel TR feam ara &

P=120-QSBIQ = q, + q,, dAT qy,q, HAA: ®H 1 3R W 2 & 3T

AT T /AT §1 BAT & P Belel e &: C,(q,) = 10qy, C,(q,) = 20q,

(vi) Gl BHT & o1 Bl gctee HITST|

(2 3i)

(viiy W 1 3R ®A 2% Fafeanr Ffafhdr B gedea RTST| (4 3ieh)

(viii) HJeT 3cUTeeT AMUG; 3R g3 7 FHifaw]

(ix) Hdelel Hed U1 il BAT & o1 AT PV

(2 31)

(3 37h)

x) FTOse RST & oeErd YA dgele 3cdieet 3R o1y F fFE YR

gHTTad AT g

(1 37)
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. () T IAdg-Hed Alel#lT # Slell o[l dleil & Hodiehe Al X150,
3175, 3R 1908 AT Hifaiw:

(i) Fcdeh STeleTdl T Tl &l | (337)
(ii) TarsiaT 2T SperaTeT hr 1S A (237e)
(iii) OE FEufa & romel 3mes gfada-dea e i 3mem gyHE-Ho
e Fr FT TARSRAT Z9M? (4 37

(@) Aefafed @ & fow AT oEfa dor gqes g hifse qur
Jcdeh TQeeT & 3rufaia ufdwer $r var Hifaviufawe deel & ggar

gfafse gfea e =1 gfawer ey g1 (9 37)
[CRIE DS
C D
ITCRIEIPN X (4.2) (0,3)
. (2,4) 3,1)

9. (@) TEd IfaTaddicas Wl FT giaT g2 fasafaiad I#Feg-89 Wd W faar

HIST 3R 381 AT I0ENTT A7 TJeld AT RITST| (9 37h)

T B
C D
f@emsr A X (4,-4) (0,0
v (2,-2) (3,-3)

(@) AFIffd IFeT-¥9 ¥d R fgar fifSw:
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&S B
L C R
v (5.3) (4,2) 3. 1)
f@esra M [@4) (3.2) 2,1
(3. 4) 2,3) (1,2)
D

TET YcarITell TAUT HASAR FeJcarMell AT T FeheadT T TRenT
FfSCIEE Renfsal & fov gsfcasirel IuENTL, afe 1S gf, Hr ggar

FTAT| (9 37h)

10. AT IFT-F9 @9 W AR Hifew:

femsr 1 3Ra) 3R @R 2 (raan)yds & 9 g Adeq g Aaer
HLAT (1) AT AL T FIET(N)|
ik (3R, 1) & T & 39 YR oY 75 &

IGERECTGI

IGERIGEC TG

TgAT
faer &ger faaer & &=
(v,y) (1,3)
(3,1) (2,2)

(d) FhreT-foheT ATl & fAT y R TE Wl UhATT oA Tl I@AT §23e ATl
& forT dge & gedrT AT
() ToheT-fohet A & foIT y R I8 Wor TATHT T0Thfar a¥er dqered T@ar

(4 37h)

AT dJeleT & Il TGS canrr faer (1) ool 1 wif¥shdr (y&

ger &) AT FfAv

(8 3i<h)
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(N AT NTSAT y=5. &t Wefgat & Fafedd Ffafshar werel egcde=1 HIfaT
YT 3ThT I SATST TUT SeTehl IUANT Fleh Gl A HJolel (Y AT
AfEE) & ggae Hifaw (6 3ieh)

T Ef3-Femsr A Ua W faar fifse S TafAa g@ar 3uesy
gl 30 Yol H &S 1 9ger Il Tolam g AR T haTa € {4, B}, T TI
AT §139% d1¢ WA 2, TSy 1 I Y S@ar & JU7T T R g e
{X,Y} T TqT AT g1 38T 9Ied gt arel Sfawel (RWemar 1, [™esr 2)sa
YR & I TSy 1, A goAar &, af [@ardt 2% X gofel o Ifdwet (S, 1)
AT Y oAt W gfamer (2, 4) 8l g1afE f@emsr 1, B gorar &, ar s 2%
X ool WX Gfawer (3,3) ddr Y T WX gfawer (4, 2) g1 B

(d) @l 1 faEJd &7 & FAEaT FfSw (6 316)

(¢) TRTIMHT 1A=t fAfer b1 37T X §U WS 2 g¥eda HNT AT
@ﬁvlmzaﬁrﬁﬁﬁmﬁaﬂ@ﬁg@@a@1$mmaﬁ
UEHNAT, AT S8 Wl T 39-Wel YUT AT HJele AT HITITI (8 3ieh)

() 1T (b) H 9o GRUMA &7 JoIoll 38 Wl & FHBIoh AT FERLT
Horel @ S qur feoqolt RfST & Fa1 ddele IRUTH deoar gl
(4 37)

(@) ar Qs &/ g A Holeel §1 [RERR &1 HoF 01081 Fedeh fgermst
TR fAolel AT §o WA T TTT I ThdT gl TcAP Ths I HIs AT
WU H §oI7 AT &, ar 38 01 FT dRTT g8 & gsar g1 39 Tafa #
ol & & H JiaRd RIS qur qur g@ar dJelel HURa HfSw) 3mae
CaRT 1S 15 fohedl YROM3T fr == HifST]

(@) & TP fdieh Gof WX AAGTA3N T HHAT FX T 8, ToleTenl Fol GegATA
18 3R S Tl Afar ufar oI Grdsifas a&g & Jaue & &R W)
A &9 & faaia &0 Fufa &, s dqoe # Qe g Sler-ar Jifd
Eufa T 58 T 3N HT T § TIse HITST| (9 37h)

(700)



