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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. Consider the following normal-form game. The first entry in a pay-off vector is row

player’s pay-off.

Player B
Left Right
U e 3.8) @,5)
Player A Down (@,3) (1,6) 2,2)
Middle | (5, 1) 2, 0) (3,0)

|

(a) Explain the concept of dominant and dominated strategies.
(b) Identify dominant strategies, if any.

(c) Perform iterated elimination of strictly dominated strategies.

(d) Find the Nash equilibrium.

(4 marks)
(6 marks)
(4 marks)
(4 marks)



2. Consider the following payoff matrix for a strictly competitive game. The first entry in a
pay-off vector is row player’s pay-off.

Player B
Head Tail
Player A  Head (3,-3) (-2,2)
Tail
('232) (3 5'3)
(a) Find the mixed strategy Nash equilibrium. (8 marks)
(b) Why would the players want to play the mixed strategy equilibrium you identified
in part (i)? (5 marks)
(c) How is equilibrium related to maximization in strictly competitive games?

(5 marks)

3. Consider a unidimensional issue space [0,1] and two political candidates A and B who
want to maximize votes. Voters are uniformly distributed. Both candidates
simultaneously choose positions.

(a) Model this as a strategic game. (6 marks)
(b) Identify the best response functions of the candidates in this game; (6 marks)
(¢) Find the Nash equilibrium using these best response functions. (6 marks)

4. TIs the following game symmetric? Can you interpret this as a game of reporting a crime?
If yes, then explain, if not then how would you change the payoffs to represent such a
situation? Derive the best response functions for both players and find all pure strategy

Nash equilibria. (12 marks)
Player B
X Y
Player A P (4,4) (2,6)
Q9 |©2 (0,0)

5. (a) A seller wants to sell an indivisible object. There are two prospective buyers, whose
valuations are uniformly distributed in the [0, 1] interval and privately observed. In this
context, compare and contrast the First-Price Sealed-Bid Auction and the Second-Price
Sealed-Bid Auction. Discuss the optimal bidding strategy in each. (6 marks)

(b) Two players are engaged in a war of attrition. The prize is worth 10. Each player can
choose to quit or stay. Each second a player stays in the game, they incur a cost of X1.
Model this as a game and identify the equilibrium. Discuss any assumptions made.

(12 marks)

6. Consider a two-player sequential game with symmetric information in which Player 1
moves first by choosing an action a; € {L, R}, after which Player 2 observes Player 1’s
choice and selects an action a, € {I,r}. The resulting payoffs (Player 1, Player 2) are as
follows: if Player 1 chooses L, then Player 2 choosing [ yields (4, 2) and choosing 7 yields



(1, 3); if Player 1 chooses R, then Player 2 choosing ! yields (2, 1) and choosing r yields
3, 4).

(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)
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Player B
Left Right Centre
P Es (3.3) @, 5)
Player A Down (4,3) (1,6) 2,2
Middle [ (5, 1) (2, 0) (3,0

(a) 9Tl (dominant) 3R IMOT (dominated) WRNTAEAT & TURYT $r =arETT AifET] (4 3i)
(b) WY T, afE wE g, Hr ugE RifeTT (6 37F)
(0) "uie: Fiior (iRt & HiAE Relsr & ufar got ffsw (4 3iF)
(d) #A HeJeleT (Nash equilibrium) T HIST] (4 37%)

WA 2 T Uid: yioedt @ F v SRR it ARew w® Rar Al 3t dwe &

ggoll Hfafe d9fFa e (row player) T 3-3iTw &1

Player B
Head Tail
Player A  Head (3,-3) (-2,2)
Tl F22) G.3)

(2) FAFAT IURTT Sier Heerst aia FIST) (8 37H)
@)@a@ﬂﬁﬁa@ﬁ%@ﬁﬁ@mﬁ%@%ﬂm(i)ﬁmia%m%?(ssias)
(c) yoier: wiceTell Sell # dqe, fRichasesor (maximization) & ¥ TEAT &2 (5 37h)

92T 3 ThiaHT aET 3RS (unidimensional issue space) [0,1] 3T @Yel I TR T HT T STeT
T@eT dTel a7 TSeiifas 3FAGaRT A 3R B [{aR fifsm) AJEITT §A ¥ ¥ JaRd (uniformly
distributed) &1 Glil 3FHIGIR TH AT 31 TATT (positions) FT TIT I &l




(2) 38 TH UG Tol (strategic game) F &7 & Alsd RIfST] (6 37h)
(b)3H B H srlgaRt & Tdfcad giafshar Tefsil (best response functions) FY TEA HITAT; (6 37h)
(c)ammmmwmmrwmwl (6 37)

w4 ee 4 T TEAaad G AT (symmetric) ¥? T 31T $H 3R ROE = arel Wel
(game of reportingacrime)gﬁ & F saremiifd & o B2 3ig gl ar m@,aﬁ &1, ar 3T o
@%mqﬁﬁ@amﬁ%ﬁvﬁ-ﬁm (payoﬁs)ﬁwmﬁﬁ?aﬁ@ﬂ@ﬁ?m
Tafcas 9TafeaT weret (best response functions) St SgcTesT Hitee 3 T g IO R HeteT
(pure strategy Nash equilibria) ZiTcl HifeT] (12 37F)

Player B
X Y
Player A P (4.4) | (2,6)
(6,2) (0,0)

Q

URe 5 (2) U Tshdl T HAfQ#eT 9] (indivisible object) Y YA HTT TIEAT §1 SEF & HITAA
TR &, Fetehr Feaiena [0, 1] 3icrel # WA ¥ & FaRd (uniformly distributed) ¥ 3R Bl R
o¥ Of@T (privately observed) §1 $H el H, TAH-Fgd Hrersig-aielr sl (First-Price Sealed-Bid
Auction) 3R Rid-Aea Heree-alel AATHT (Second-Price Sealed-Bid Auction) T Jerell IR WA
o PfNTl T2 # g5ead Sl WA (optimal bidding strategy) T =T PST] (6 37)

(b) & TR 'ai 31 TR (war of attrition) 7 T T §l [WEER & [T 10 FOUE| IS
RS TiseT (quit) T S T (stay) T e Tl Fehell &l B F 5 @' F T3S Ths F AT
e @ 1 SUTE A g S USal 1 S U A & &9 3 Alser AT M Ao
(equilibrium) & TEETE HT| TS IS N 3 AT (assumption) N Ty PSTl (12 37)

yee 6 forell ar-fEesT 3@%@75 Wel (sequential game) W AR fifew, Sad aA@@d T
(symmetric information) &1 $¥e T&erS 1 Tl FHa, € {L,R},HN AR U=l Trel ekl %
oy g Terdr 2 TReTS 1% T3 @ &@ar § 3R Fia; € {I,r} & TIT FAT g1 TROTAT
-3t (FRedr 1, Resr 2) $0 YK &:

afy R 1, L Agear & @endt 2% | g W (4,2) TTed glar § A r A R (1, 3) 9o
Srer & o R 1, R e &, RRend 2% [ g TR (2, 1) WIeed e & 3 g R/ (3, 4)
9o gielr g1

(2) 5T @el A [aEJd §T (extensive form) H T HSwl (6 3iF)

(b) TN 3RTHT (backward induction) T 39T R §U @St 2§y sseaH eI Ui
ﬁ%ﬁ,mzﬁqﬁmﬂq@i@mﬁmﬁ?@a@1$mmﬁmﬁﬁmsﬂt
QAT FT 39-Qel 0T ST Hefelel (Subgame Perfect Nash Equilibrium - SPNE) #iIdl hifoie| (8 37eh)

(c) 37T (b) 3 UROT I Felell T T ¥ THFTIE-ATT (simultaneous-move) TEHUT & Hefoed &
mmwm%w@amﬁmmamm (200)




