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

Player a
Left                               Right                             C entre

Up

Player A          Down

Middle

(6,4) (3,8) (4,'5)

(4,3) (1,6) (2, 2)

(5,  1) (2, 0) (3, 0)

1

(a)  Explain the c`oncept 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 a
Head

PlayerA       Head
Tail

Tail

(3,-3) (-2,2)

(-2,2) (3,-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)
(c)  Find the Nash equilib`rium using these best response functions.               (6 marks)

4.   Is 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 8
XY

Player A             P

Q

(4,4) (2,6)

(6,2) (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 €1.
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 czi  €   {L, R}, after which Player 2 observes Player 1 's
choice and selects an action c[2  E  {Z, 7-}. The resulting payoffs (Player 1, Player 2) are as
follows: if player 1 chooses I, then Player 2 choosing I yields (4, 2) and choosing r yields



(1, 3); if player 1  chooses j3, then Player 2 choosing I 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
ofthesamegameandcommentonwhethertheequilibriumoutcomechanges.(4marks)

F3] 1 faja=aTafad- 5"ffl 5tr aFT qT faFT rmi  + 3ife affl a q5th qiafaE qifa faap aft
+ 3ife *1

Player a
L eft                                Right                              C entre

Up

P.layerA          Down

Middle

(6,4) (3,8) (4, 5)

(4,3) (1,6) (2, 2)

(5,  1) (2, 0) (3, 0)

(a)  rm (dominant) 3ir Jim (dominated) © rfu 3Tat]TquiT Efr €qiqT Erml  (4 3fa)
® REriT `uiai^ifaq`I-,  qfa ing a,  rfu q5Elia affii  (6 3iap
(c) iqu: 7ha © aT rfu farfu EPr rfu iF arml (4 3j5)
(d) a?I giv (Nash equilibrium) aitT zrml  (4 3iF)

REF 2  etF igr:  qfa¥qtff air aT fair f=Hfafad  qT-3ife afgiv q{ faEFT Erml  q-3ffiqF atFET fi
q5tfr giaf6E qFfa faap  (row player) aft +-3ife Fi

Player a
Head

PlayerA       Head
Tail

(3,-3) (-2;2)

(-2,2) (3,T3)

taj ira € ifeT try i" irmi (8 3jtF)

®> iap 3u fan TOTan giv al ffi in ap fart 3Tri 8m (i) H i]ia faFT giv t5 3jtF)

(c) TpfaT:  qfaFTfi adi H giv, 3Tfsqiddiqi`-uT  (maximization) a- aid dRE ap (5 3jtF)

q?I 3 qffifaffi ¥ET 3ifFFT  (unidimensional issue space) [0,1] 3flT atE} E} 3iiaaffl rd EPr S=gT

wi ri a © 3F]RE A 3ft{ 8 qT iaiIT arml Fa=raT 5HH 5T tr farfu (uniformly
distributed) €i  aal -3d-dtiacH`  TF qieT 3Tqa E2ffi  (positions) aft qq] a5wh €i



(a) xp qqF quT6ftfatF ail  (strategic gane) a 5p a Jjfa arml  (6 3iE)

(b)graiFfi3ffiana;HafEFTqfafantFa#(bestresponsefunctions)EfrqEffllaffl;(63iii)

(c> Ea Hire qfafaFT tied aft 3qdr qds aQT gr i]Ta EPrfcki  (6 3iiT)

T.:±eea 4 FqT iaqiaiaa air 5Hfha (symmetric) gr FT 3m Ea 3FTitr fl RE ed ri dr
(gameofreportingacrime)a;FT#EqT5qiiaaq5TedgrqiaaF,alH7TETTET,qiaaff,al3iTqen
fe2]ia qFT qfaiaiata qri aT fat +-3ife (payoffs) fi aFT aaaTa a5en aal faap aT itr
5afeFT qfaiir t5an (best response functions) Fir E¥Fqa Era 3it an 3.Ta FTffi aeT qu
(pure strategy Nash equilibria) i]1Er  rml  (12 3iE)

Player a
xY

player A                        P

Q

(4,4) (2,6)

(6,2) (0,0)

q3a 5 (a) qiF iarfu qtF 3Tia€ITFq a¥g  (indivisible,Object) air farfu a5{aT EmaaT *i  Ear a 5rfu
¢rarar a, faffl Jrfe [0, i] 3itTFT a Hm FT a faaffa (unifomiy distributed) a 3it fan Efl{
q{ aiRI (privately observed) gl  gr fat #, geFT-aFq. RE-an 6rm (First-Price sealed-Bid
Auction) 3i]{ afaan-JFq RE-an arm (second-price sealed-Bid Auction) Efr gun 3ife fatHIT
EqEE EfrfaTri  HEatF a 5¢Ear an quTan  (Optimal bidding strategy) qT ed Earl  (6 3iqi)

(b) a iaap iafr 3ife ufeeffl (war Of attrition) fi wh gF gi  g{5T{ ffl IFq-  io 5TQ.gi  rfe
i€]fflrty a=i (quit) FT aa wl (stay) FT iaFT F 5tFaT gi dr H ri wl aT FEatF ae aT itr
iaap q} 1 5qqEfr ai]ia aga q5ch qan Fi ed FT ed a7 FT fi rfeiT Era 3fl{ giv
(equilibrium) Efr qEqTa aarfaTH  aaT€ J* fan  8fr qTapET  (assumption) q{ ed Ermi   (12 3jiF)

5TQa 6 iam a-tape 3TFfin ed (sequential game) qT iaffl{ EfuiaTr,  fRE FTifu Hffl-

(symmetric information) ¥1  =RIH iauer  1 q5t} ed q E   {L, R},aft F¥;I 3TqjT rm aaaT a,
iaHai FT iaxp 2 iape 1 aT aqa aft giv a 3it ed ci2 E  {z,r} aFT aqa a5{aT *i qfun
+-3fitF (fan 1, iap 2> Eu 5fflr a:
qfa farm 1, I EfrgaT a, al fama-2 aT  I  ap q{ (4, 2j qTCFafflg3fl{r ap q{ (1, 3j qTCF
giv a; qia tape 1, R gaT a, al iaffl:ipr 2 * z   ap q{ (2, i> magivg3flTr ap q{ (3, 4>
rna giv gl
(a) Eq qaiF aft faEF FT (extensive form) a qFga armi  (6 3iiF)

0 qQan 3TTJH] (backward induction) ffl 3qdr ed gF iap 2 aPr ECEaFT € iatife
€FrfaTr, iape 2 EPr qiafir aft qu ania gF iap 1 aT ECEaq ETqa Efr qEEiF Era, 3ife
atF qFT 3tr-aH tar a?I qu  (subgane perfectNash Equilibrium -SPNE) iTTET EfriaTri  (8 3itF)

(c) anJT (b) ai qftw air ganT ap dr ai HHffirfaiF-aTiT (simultaneous-move) ± ai qu a
=@rfir 3it{ fan jaitr ia; q=qT giv qRO" # qRrfu 3ngT €I  (4 3faT)                 (200)


