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1..      Write  your Rol3l£ No.  onf the  top  immediatgty  on receipt  9f this `qqugstion paper.

2.      There  are  two  sections  in  this  paper,  Section  A  and  Section  8.
i-'                        `?                        -                                     `r                                                     .I      t                +                 I      ,     11

3.      Questi.on  in  Section  A  is  compulsory.to  atteinpt.
.t

4:     rn  See.tion  8',  there  are  five  ques`ti`ons  in  all,  attempt  any  t'hree  q`ue§tions.

5.`.   I-, AIl±. par.ts,  of  af que-stidn  mus't-be  answered  together.                                     i

6.      Use  of simple  calcula.tor is  allowed.

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

i
1.     (a)    Consider the following lobbying game b`etween two,firms. Each firm may

lobby the government in hopes. of persuading it to make a decision that is

favourab.1ef-to  the  firm.  .The  two  firms,  X  and  Y,  indej)endently  and

simultaneously decide whether to lobby (I) or not (N). Lobbying entails a

cost of 15. Not lobbying costs nothing. If both firms lobby or neither .firm

lobbies, then the government takes a.neutral decision, which yields  10 tjo

I  both firms. If firm Y lobbies and X does n.ot lobby, then the government

makes a decision that favours firm Y, yielding zero to firm X and 30 to firm
I

Y. Finally, if firm X lobbies and Y does not, the government makes decision

in favour of X which yie.1ds 40 to firm X,andzero to firm Y. The normal form

of this game is :

FimY

L N

Firm X
L -5, -5 25,0

N 0,15 10`,  10
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(b)

3,

(i)  Define' Nash Equilibrium. Compute the pure-,strategy Nash. equilibrium

of. this game..                                                                                                                (5).

(ii)  Compute the mixed-strategy Nash equilibrium of this game.         (10)

(8,7)

For the game tree above, an.swer the following questions :
r

(i)  Write down the strategy sets of each player. (5)

P.T.O.
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{1      (ii)  Write  t`he   above   game  in  i.ts  n`o.rmal  for fro a'nd  find  all  N.ash

equilibria. (5)

(iii)  Firid the subgame perfect Nasb eqhilibrium of`this gaine.1                (5)

SECTION.B

2.     (a)    Differentiate between strictly and weekly dominated strategy in `a normal-

formgame?      `                                                                                                              (5)
fl

\{.

(b)   Two players simultaneously throw their right arms up and down to the count

of "one, two, thret};.'; On the count of three, each player quickly forms his

or her hand into the shape of'either a rock, a pi.ec,e of paper, or a pair of

scissors., A.bbreviate these.-shapes as R, P, and S, respe'ctively. The players

make, thi,s'+q`hoice  at the  saine.time.  If-the playersipick the  same  shape,    -        J
.\

then the  gain?. lends  in a tie.  Otherwise,  one of the players .wins  and the
\

other  loses.   The  winner  is  determined  by  the  following  rule:   rock

beats  scissors,  scissors  b.eat  paper,  and  paper  beats  rock.  Each  pl.ayer

obtains a payoff of 1  if he or she wins-, -1  if he or she .lose.s, and 0 if he or

she ties.

(i)  Represent this game in the normal forin i.e. specify set of p.layers, set

of actions, preferifences,hanq payoff matrix.                                           (10)

(ii)  Does the game has any ptire~strategy equilib-ria?        / (5)

/\
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3:. ,I i:(a)    Two .players play a,game in which eachhaslthree possible strategies, player

1 has tto choose from Top (T), Middle (M), and Bottom (a), wh_ile player

2 has to choose from Left (L), Centre (C), and Right (R). Their payoffs are

given-in the following table :

Player 2

L C R

Player 1„

T 1,2 4,3 3,2

M 0,3 6,2 5,1

-8 0.,2 3,1 2,4

(i)  Write  the  best  response  functions  and  represent  in  a  dot-circle

.                  graph. Does the game has any pure-strategy Nash equilibrium?

(5)

(ii)  Does either player have a strategy that is strictly dominated by another?
i

If so which one? (5)

(iii)  After removing the strategies that are stri.ctly dominated, find the mixed

strategy Nash equilibrium of the game.                                                  (5)

P.T.O.
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`(b)   h sec`ond.price sealed bid auction, suppose .vi denotes value player i attaches

to  the  object  a®nd v]  >  v2 >  v3  >  .........  >  vn  and  ea`ch player i  `submits  a

sealed bid bi.  Justify whether (b],  b2 ,....,  b:) =  (v],  V2 ,......, Vn)  is  a Nash

Equilibrium. (5)

4.     Consider  a  duopo.1y  with  the  inverse  demand  curve  P  =  200 .-  2Q,  where

Q = q| + q2. Firin 1 has a constant marrginal cost MC] = 2 while Firm 2 marginal

co,St  is  MC2  =  4.                                \

rl

(a)   Compute Coumot equilibrium quantities and market price and calculate the

profit for each firm. (10)

(b)   Now   assume   that  Firm   1   is   a  leader,   compute   the   Stackelberg

equilibrium quantities and profits and compare it with the Coumot equilibrium

above. (10)

5.     (a)    Consider  a  duopoly  with  two  firms  (i=1,2)  with  rinstant  unit  cost

ic£(q£) = cqf for for i = 1, 2. Assume that the firms decide on prices.(Bertrand

model), where demand function is given by :
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D(p)={Ouo-P.ff°orrg=exar &   c<cr

(i)  Write down the strategic game specifying, set of the ,players., set of

actions and preference.                                                                                  (5)

(ii)  Compute  and plot the best response functions  for  above Bertrand

game.

(iii)  Find the Nash equilibrium for the above game'.

(5)

(5)

(b)   What is meant by moral hazard? Explain how moral hazard can arise' in the

case of automobile .insurance.

§±.     fcgnsider th.e following, game :`

(5)

There are two firms - incumbent and entrant. The' entrant decides whether to

enter (E) or not (NE). The incu.mbent simultaneous.1y decides whether to build

`(8) a new factory or not (NB). The. incumbent can be of two types -low cost

h    (type I) or high cost (type 11). .Incumbent's type is known to her but not to the

entrant. The payoffs are given in the matrices below.

i

P.T.O.
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For Incumbent of Type I

8 0,-1 2,0

NB 2,1 3,0

For Incurribent of Type Il                ;                t

E NE

B 3,-1 5,0

NB 2,1 3,0

\,

(a)   Is the above a game of incomplete information? Explain .(5)

a)   Does the incumbent of type I have a strictly dominant actioh? If so, what is

it? Does the incumbent of type 11 have a strictly dominant action? If so, what
ffifl

is it? (5)

(c)    Suppos.e the `incumbent is typer-I with probability 0.75,. Tvhat is the expgcted

payoff of the entrant from playing E.? W`hat does the ppre strategy Bayes-

Nash equilibrium look like inthis case?                          ,,         ,                      (5)

(d)   Suppose the incumbent is type I with probability p. For what values of p

does the entrant play NE in pure strategy Bayes-Nash equilibrium. Find all

pure-strategy Bayes-Nash equilibria for each value of p(p€[0,1]).-           (5)
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ds <i5,

1.     (F) aTffiifrrfuEHrfuinRia"irmi qifewitTenaffiiRHq5@€

rfeasT5fiaqerSTfroa}SifrwhaiHTptaT5fi,x6iry,qfaRTa

3irFTen¥tTaiREqich¥iaranqFi{fta(L)"ra.(N).afRIa.i5afr

anawh€1anTedRasai]iaaaam@€1qRaiL.q5Safiftqwh€."
`''t

qasthT5Sffiffiq5ch€,.chH{q5irnIainan€,fREitfitfiffiriio

iin€.1qfetrfyffiqRE-.g3ifexafiftaffca€,chwhTrfyi±TTer
I"

Sftya@€,iaeqTSxchqu3ft{viych30ifeTag.i3fa¥,qRq5Sx

ffiqrd.€3ft{y[iSrd,chH{a5RxaTRIa.ifroaia€,fawht5Sxch

40 6it wi ¥ ch qu tin ai gq in en en[F±`en a :

IfY
L N

Ifx L -.5, -5 25, 0  .

N- OJ.15       .- Ilo,  10

.(i) rfu giv a tiRife armi H in ffl qa=; {gT@fa aH giv qfr ]Tq]T

qifel
(5)

P.T.O.
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(ii)HiraiaifhaRErfugiviftiTUPITdrmt

(8,7)

8q{ iaT iiq i\]T qqr a dsi ¥ ia± wh. 5T Sat ate :

(i) Hdr iaREiS i± T7Tan ir dr irmi

(10)

(5)

(ii)givinchediTFnFRTtiEife3kwhaHgivimani(5)

(iii) ga in`ffiT RT-in Tfi rfu giv iTla trmt

`.

(5)
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ds`fa,A   .

2.     (T) in at]FTfq RI ¥ tica 3fit qTtds tit q{ iita whfu i* th`6fin qa]=g?

(5)

(RT)  a fiap vat enq wh ETfe} " a  "qEF, a, th" qfr fiT=T@ agr gq{ 6ir fta

Tffi€.tdiafrRETR,HEaiRiapcaaaTq}gTgrqfrqEq{,enTiH"a=rfu

a GTTqTR ¥ a]rm ¥i F enri. a RE RI iFq¥[: R, p, Sir s a.I ihaTS vS a

HFFTRast9]TFed€.I.rfeiapmaGmaTi`r=giv€.,chdrET€aiHTan€t

T@.ch,¥EiaprfuenengGit{qu{ranqTan€iiachEITenPefuxpiina
`.

ia5anenaT€:qEqranch5IiaT€,affienTachRE€,6iti57]TaqEq{chg{[aT

€1iRiapchseRiSaifeiin€,riq{-ia6ifeiin£,6kET§aa

q{ o $3ife ifu €1

(i)FinaenFTFRI¥qalbe,fflqfqiap.fflaE,q5TsqT§fflaE,tlffro

st +Sire aRI q"i

(ii) fflT in a. as qa RE giv €9

(10)

(5)

P.T.O..
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(iF)aiaxpFiniaed¥i3Twh.HEhaaTmthdrfuunan€.,iapi

chat(T),iaied(M),3iraiEipr(B)Sagr]TgLen€,whiap2chha

(L),a*(c),3ife{IEE(R)Sag]PITam€`3is`3ifeiRftTts'inS,ft

TT¥ ¥ :

fan2
+L

C- R

fan1
T 1,2 4,3' 3,2.

M 0,,3 6,2 5,,1

.8 -0,2 3,1 i2,4

t

(i)edaRTqRrfinq5aT.a[iaTgTdr3±ife-wh.rfuErfuitfflTin¥

ias i5a-un aft giv €7                                             (5 )

(ii)qTa@i¥aiaraqfriSpethusso¥iin~HSenqu€a€aT¥?

qR gf, a qir-en len?                                                      (5)

(iii)qcaaanquT@fa@i.aedaaia,,edairmunaFTgivaia

aENtrl (5)
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(RT)EFaREanREa.,qFTanancaTTi;rqfrrfuaifribenSi6SfeaqT

1:tarfug3ifevt>]v2>v3>.....:\.,..>vn3ifeHEfafi@5mSiHrfufaaiftF

rmq5ch€i3froiieififiriaTffl(b],b2,....,bn)=(v],v2,.......,vn)FTaH

¥eea`i    ='+i   .       i.   f£,       I:FT„     TT

(5)

4.   ,gqfis Rr`ia" ififrolifro`.q5q wh aft p =` 2o,o =n?Q, a, i"° .Q = q] + q2

{ €i  T#  I  ifl th aT]ia  Mc] = 2  a rfe q#  2+' qfi ffifa lan  Mc2 = 4

(EF)REgivqlaTaqTamtFFimaTarma[`qTHEaEFqfiafuanqfr]Tgi]T
`                                                      i       .,                                       I.-1      -I-                  r-                   r`           --!?      ,,

aENtrl
(10)

(iF)anTTFTrmiarqrfiqqFdr€,eeifardgivilrm3itrm.aPrT]07]TafrPe

anEHqfrgangq{eTTFTqangivain,   `           EJ-f`.'€*-=    (]O)

(F.).=aTHffi(i=i,-2)aen¥ng:i±HTFfro¢qtxp-,aeiq!;,;isqa[.`(i=i',2}Stei€q{

rfeena.c±(q£)=cq;aiqTTrm.iarTprfae.fflqra€.(*riisF),iH8T.

t .'   rfu.Tm``fi5FT5gr€:   r

P.T.O.
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;h

D®-(ao-P#Z5aa      &c=ex     .

(i) quT@iis in aPr Gflnd, igiv ffl fa, RE ffl aE 3ft{  fflffro

qtl_I_€Tt' (5)

T(ii) 3qha gis in a iae Ha]a a5H qian qin ift that ae Sit a

iEQmfin apt                                                                                        (5 )

(iii) 3qha in a iae aH giv THTa rmi                                       (5)

(iF)haasfflfflan£7REtrmiaTaffafrothi±ndShaxpian
T3an a - €t

6.    ia5ffi+fha in TR iaap ire:

(5)

aq5S¥-fty*q€`iq€qrifflq:]]@€iaT3arm{EalPl[.(E)€H"enaT

a(NE)iftyT5Sq[qangqLfflffififach(B)rfxpanaThaff(NB)

qwh€iREq5fiatqq7t{chai]ian¥ERTaTqa(E[=q1)en3fflana(ET=q11)I

ftyT5fienE[gT3atm€,arfinq§Trichrfetm€ia3iniaexp¥itrTTT

€'1
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tTH`I irfu fi" ffi a itr
15

E NE
8 0,-1 2,0

RE 2,1 3,0

ap 11 dPr fty t5fi i± fu

E NE
8 3,-1 5,0

NB 2,I 3,0`

(iF)  fflr 3qha in th GTTRE fflfm a.? HtE ffii¢r (5)

(iF)  HT ETFT  I a xp qrs ffl ¥qFFT ® tTra a ch a?  z]i± gr®, ch ng quT a?

tFqT EigT  11  a xp wi en {q"q qQ a{8 a `an a?  izTR iFT®, a ve qT

a? (5)

(Tr)  " rm iaT RE iap ETH I a 6ft{ ti- 0.75 €i E a ae-a FT iiEgiv

chrfua3ifeiinthrfu¥7Hnd¥iFaiuTanha-rfuS;!qu`iniin

a,                                                                                                                          (5)

P.T.O.
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(q)q[a@itri*xpTrfETFTI€3ft{chrmp€rpi±`ifawhTi%itr,iFErm

a"-rm giv ¥ F€ T5S NE wh €i p ®€[O,i]> a Hdr qFT i± to wh

(5)

•!tJ

y..r    r
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