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•  Instructions for Candidates

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

2.      There  are  tw,o  sections  in  this  paper,  Sectiop  A  and  Section  8.

3.      Question  in  Section  A  is  compulsory.to  atterapt.

4.     .In  Section  8,  there  are  five  questions  ill all,,  att.empt  any  three  questions.

5.      All  parts  of a  question  must  be  answered  together.

6..      .Use  of a  simple  calc`ulator  is  allowed.

7.      Answers  m'ay be  written  either in English or Hindi;  but the  same  medium should
be  used- throughout the .paper.
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Section A QRE  ffi)

J?,

1,     (a)    Consider the following normal form galri6 between player 1. and player 2 i

I

Player lulayer 2 X Y

P (3, 4) (7, 1)

Q` (5, -3) (2, 2)

R (1, 6) (6, 3)

-(i)  Write down the best respons<e functions for.both players and represent,

them graphically om a b'estTespohs`e diagram. Does the game have any

pure strategy Nas.h Equilibriuri (NE)?. Justify yo`ur answer.           .  (8)

(ii)  Define strictly dominated and weakly dominated strategies. Identify

any do,minated actions  fc>r each player,  if any,  and eliminat,e  them

systematically (if possible). Find the mixed strategy Nash Equilibrium

(MNE) of the game, if it exists.  Show all necessary calculations and

reas0nlrp8. (12)

(b)   Consider a scenario in which a technology start-up (TS) is contemplating a

strategic partnership with a large, established firm (L) in the salne industry.

Firm L may be ori'e of two types:  a Frz.e#d (F),  genuinely` interested in a

mutually beneficial collaboration, or an E7ge"); (E), whose objective is to

extract trade secrets for its own competitive advantage. Firin i knows its
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Lowh type, but TS does not;` it assigns equalprobability to each possibility.

Prior to`any information exchange,. firm I chooses an ,`action: either to J7zvesz

(I), signalling a commitment to the partnership, or to SczZ)oZczge (S), indicating

an exploitative motive. Simultaneously, the start-up chooses whether to jtevecz/

(R) 9r Hz.de (H) its proprietary technology. The resulting payoffs depend .on

the type of the large firm and the combination of strategies chosen. The
`

`

extensive form of the game is given bellow :

.                       `                                                                      -.                       `

HR HR HR

5,1                  0'3          8,I-1                 7.0            9,9               -.,0,0           2,'0                 0,4

Draw the Bayesian noprial form matrix of this game. (10)

(tF)   lap I vi lap 2 i± fa iiHrctRqd enqiq RT ifr ed q{ ia" dife :

fan i\ fan•2 X Y`

P (3, 4) (7,  1)

Q (5, -3) (2, 2)

R (1, 6) (6, 3)

P.T.O.
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J(i)`REigivi}'Perfu-rHfanThaTirmat3±.rfu-Hrh

aTha ¥J enffro HERE iREI HT Err ed ffl as E un a"

Hqgr ife €3  al Cat iFT  Sire iFq iREi                   (8)

(ii) rfu:  ri5fin. an Bfaa:  xp5in quTrfu. ch Tin itfui  HEatF
U

iapaifuasxpIFiffi(aeai)fflfrmaqT`3±.ffiFaa

RI a qqTta diftr  (ife chFT a)I  ed ffl iffi tuTan rfu giv

(MNE), qfa fry a, iTTa tftyi wh  smaaqaT TuTrfe vi rf i]nga

qifel (12)

(H)  rFta-rd-PrqTa qREH tR fife ap ias F irmRE wi-an (Ts ) ch rfu

¥ngqTxp'-,trfuTrf(L)i±enqturitfhaHTaeTRifu€5rTa'€iT5fiLari.

a. a vat a wh a: ifa (F)`, ch qTrfe enT5Ta wh ¥ qRaiaaT rfu t5aT €,

enqia(E),iin3tr6FTiHfaREfiFTiTaTaTri*fuamTRiTt5RIrmffiliT€i

iqF;]f L ari 3ffl{ ch wh a, iaf5 Ts ap irfu tTa wh chum ch enT

qTin qEiT qwh €1 ian th quit tat-qan a if, T5fi I vat iin giv a:

IT a irm (I) ffiHr, ch un ifr rfe © ffl rfu in ¥, Th Hrfu (s.)

HHr, ch .alitQi`Hchi3 3fu 5T. rfu in €i Hffi RI a, ed-an diqit qTin

firrm a qq5E (R) edTh ian (H ) rdaraqTed €i Frm glTaFTxp

TriiiiliFT{rmapTtstoTREErrfuTRiati{ed€.idrfflftyRIffi
\

fen rm a :



``.`

=     .     =`

HR

5,1-            q3        .8,i

HR HR

7,o    h     9,rg                  a,-o±         a2,a.                  o,4

iH~haifiT`faq]q[qRIaRoqfflETi

Section. R

es@)

(10)

2.     Two players simultaneously and independently decide how much to contribute to

a public good.. If player 1  con.tributes xt and player 2 contributes x2, then they
a)

both receive t`he value of the public good given b'y 2(x] + x2 + x]x2). Assume that

x] and x2 are positive numbers. Player 1 must pay a cost x]2 of contributing; thus,

player  i 's `payoff is u] = 2(x] + x2 + xix2) -x]2. Player 2 pays the i;ost t x22 so

player  2'S  payoff is  u2  =t 2(x]  +  x2  +  x]x2)` -tx2'2.  The  number  t  is  private

information to player 2. Player 1 knows `thatt .equals 2 ,and 3 with equal probability.

(i)  Calculate the  best response functions  of player  1  and the  two  types  of

player 2.                                                                                                                           (12)

P.T.O.
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(ii)  Compute the Bayesian Nash equilibrium and corresponding payoffs of this

game. (8)

a lap vat Hiq Sit aa]T-aa]T aq ed ¥ iS HT5alis i=q S fin ha in €1

slTir iap I a x] 3ife iap 2 a x2 in iin th iffi a 3H Hire qng iFT qu

ito a ich   2.(x] + x2 + x]x2,) ¥i qlTae iaT x[ 6ft{ x2 alTEqrqTfaT€ a.I iap I

chihaaa-th ETFT x]2 gil qFft€; an: iap 1 ffl HRTtra u] = 2(xL + x2 + xLx2)

_ x]2 €| lap 2 in TR arm t .x22 giTiaT €, Ealte giv 2 5T Hffro u2 = 2(xL

+ x2 + x[x2) -tx22 £i in t iap 2 ift ian qFqT €i iap I ismiT a i* t in a

2 € " 3 a, Sir it@. ias. ch iFTFT drfu £1

(i) lap 1 aan lap 2 ifr as rd.`i} wh-qfrm TFaT th TruTaT difet

(12)

(ii) Ewh iFT qfaiin th giv i]qT ed EN Hfha iatfiRa rmi        (8)

3.     Consider the following extensive form representation of a game :

P            a       WS       o          p

a,ww

•0,  -2

1  - c. 0

- 1 - .c, 1
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`(i)  What conditi'ons on ;a-guarante`e-the existence of a s`eparating perfect Bayesian

equilibriulri? Describe` :such an equi.1ibri.urn-: I

(ii)  For what values of c is there a pooling e

W c'hoose 0? Describe such an equilibrium.'

J                                      (10)

ibrium in which both types of

(10)
r

@HrtlRqd` ed i± fiEF-RI a iwh TR ia" ap :

1 - c, 0

-1 -c; i

(i) 6 qfr iaF fflffiAI FT qa en in a iir aTEL qdr qTaiinigiv xp
in? ra giv en rfu fai                                              (io)

:(ii> c ifr ia5T wh. i± fro fu tr giv ch a fas w ifr RE i]q5R 0 at ¥.7 3H

giv iFT rfe rfui                                                                 (io)
L=

P.T.O.
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4.  ,++(a)    Show that, a player's bidrequal to her,valuation dominatesf all her other bids

in  a .second  price  s`ealed bid  a.uctiop  with .i.mperf.ect. infomation  about

valuations.                                                                                                                        (5 )

+                                                                      i         i                           `t                                                                                        `,                         i.,       ,

(b)   In a strategic game with perfect information, ryo Fie,nds have 1,0 slices oft:   .:-

pizza to divide between themselves. They use the following procedure: Each

friend simultaneously announces an integer between 0 and 10. If the sum of-         ,.`       ---                                                       i                      :`,`

the two announced numbers is not greater than 10, then eac'h receives the

number of slices they announced. If the sum of the two announced numbers

exceeds  10 an.d the numbers are different, the friendtwho announced the

smaller number receives that number of slices, and the other friend receives

the remaining slices.  If th.e sum exceeds  10 an`d both announce the same

number, th?n each reb=eives 5-slic.es.

(i)  Determine the best response of each player to every possible action of the

otherplayer.                                                                                                         -        (8)
.I

(ii)  Using a payoff table, identify ,all Nash equilibria of the game`                 (7)

(E) * RI TT@ ire-its an a., ice @.. a ri a aTfi qFaT g, fa5fl iap `
qT 8FTrqu a{Ta{ as a]TPIT 3Hafrwh 3TF an. qa H?5fha 5{an €i       (5)
E

(iF) quit ire ri iaFT H"RaT.ed S a ith. a rm q5a io iin xpTEa ffi tfr itr=

a.I a fiHrtlRqtl fu ffl wh ed.€.: air ida ¥iF ira 0 a io a th rias rfe

ife .ed €.I rfe air E[{r ife inri ffl dr io a Hfha ffi ¥ ch Hdr ch
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ed.acaTHiian¥fan-'ed`itfin.thfllqRajf.EI{rifewhdimin

io a aTRis a 8ft{ a@. tide an-erFTr ¥ ch ida iin a-'en`-,wh RE' ift Ea

-whatgiv.ian¥aqTiniaTEHsifariifawh¥IqRdrio..*rfu

€ 3ir iffi i ¥EF HHFT rfu ife ifi € ch Htfa ch 5 q[ga ihaifr, a.I.

ti>HEaqF,iaptftrfuHfthisiapqfrHa=thrfuiinifritr
ire diftrl (8)

(ii),grfflTLaTin5Trfued,giver.-i±`enfrrfugiv.ifiqgqTrmt
*

(7)

5.     Two firms, Alpha (Ch) and Beta (8), are deciding wleether to enter a new market.
\1¥

In Stage 1, Alpha chooses to either Enter (E) or Stay Out (0). If Alpha chooses
i-

0, then payo.ffs are (ua, up) = (0,2). If Alpha chooses E, then Beta observes and

chooses  to  either  Fight  (F)  or Accommodate  (A).  For  Beta  choosing  F,  the

payoffs are (ua, up) = (-1,0). And for Beta c-hoosing A, the payoffs are (urG, u.;)

-.  (3,1.).?                                                                        i                                                            r

(i)  Draw the extensive form of the gamee        I (5)

(ii)  Fifid  ,the  S'ubgame  P.erfect  Nash_ Equilibrium  (SP-NE)  using  backward

induction.                               f    , I +(5)

(iii)  Sfuppo.se  Beta  cgul`d  instead  move  first,  committing  publicly  tQ  Fight

or  Accommodate  before  Alpha  decides.  .Would  the  outcome  ,change?

Explain.                                                                                                                                  ( 10)

P.T.O.



5007 10
\

aqfi,iia[i5FTTt(Or.):aqTfa(p),FTaTarmtE`rfuedffl-iifeara.a.ia{uTia.,

3Tan in a qaH (E) ed qT qT5{ T5a (o ) qFT aqa: an €i ae erasr o giv a, a

Efarq5F(u.Ch,up)=(o,2)€-tqfa3]ffiTEgiv€,chfaEaE5Tfflqhaed€aqTri

(F)anHqFifeed(A)Haqaed€ifai±FattRHfha(uex,up)=(-1,o)

€[ irm fa i± A ed TR Hfha (uu, up) = (3, 1) ¥i

(i)  ed ffl fi55a-RI iF"i

cii) its iPr dr 3TT]m ian HIT wh vi rfu giv ilTa irmt

(5)

(5)

(iii)  qFT an fS fa ed qenzT q5a aTa ed, 3]ffiT ifr fife th a if HTaife

RT a ri (F) IT HqTRE ed (A,) ifr itr Hfbe a iHTql iHT th a€a

fflqlTT3 HtE diftri                                                                                            (io )

6.     Consider a Cournot dpopoly where two firms, Firm  1  and Firm 2, pr.oduce a
'homogeneous good. The inverse market demand function is given by :

P  -  120  -  (qi  +  q2)

where P is the market price and qt, q2 are the quantit_ies` produced by Firm 1  and
I

Firm 2 respectively. The firms have different constant marginal c`os{s of production,

c] = 20 and c2 = 40. Both firms choose their quantities simultaneously, and all

information is common knowledge (symmetric information about demand and

costs).
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£       (i) -Write down the profit'functich for each`.fimand zdTerive their respective best

response (reaction) functions.                                                                               (6)

i

(ii)r. D?termine the Coumpt-Nash equilibriuxp quant.ities, the.market price, and

the profits of each firm.                                                            `,       ,                       (6)

t(#i)  Suppose the.,government introduce,s a per-unit s,ubsiqy of ,s* =  10 only for
+

Firm 2 (i.e., it receives  10 for each unit produced). Find the new Cournot-

Nash equilibrium quantities, market price, and profits of both firms.       (6)

(iv)  Compare the  equilibria in parts  ii  and iii.  Discuss briefly the  impact of

asymmetric cost conditions and the subsidy on competition and welfare.

(2)

ia" trm iaT xp i±-© a. it q53, Tri i rfu Tri 2, iE5aqTF qng fflr `;:rqiqq

rd ¥.I iaqfro amr rfu TFan ia-tirtli?RT ¥ :

P  -  120  -(q,  +  q2)

ffi p qrmr qu a aan qt, q2  i5F¥i: qffi 1 aan vi 2 gi{T 3rfu TTTFT® a.I `aj\: TFTff aPr

3HrFTthidrfrowh.itr€.,fflatqcL=203ft{c2=40.iai@:i[F;5anflqTaT€ngqT

H7qgiv¥anwhgiv(rfuaanwhari-a.)rmqiTFT¥(imndl.rmrfuth

rfu rfu) I

(i)Hdrwiifrtoant5aTrmaqT3ffi-anwhHfanTFaTiIrq
rml                                                                            (6)

P.T.Ol.
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(fi)  If-aFTgiviTTFT®, qTen gran Hdrwi i RT iadiRa iREt    (6)
\,

(iii)  qiT afro q{i:]F;T{ q5$ 2 q* qfa 9rf s = io ifl RE an a  (erife Trf 2 ch

Hdr3rfu'`=Fq€TRiorfuafr€.)iap'`as-aHgiv'qTat€,qiaT{=quan

lan. wiff a at`T aTa rmi                                                                 (6)

(iv)  quT (ii) an a][pT (iii) ifr en th gait iENi errfu aFTa ias aqT

qfaa& ifr grfaRT€ri air ifiHTUT " rmF th ffi ed rmi (2)


