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1.     Consider the following payoff matrix for a strictly competitive game :

Player 8

LR

PlayerA       U

D

(12,-12) (0,0)

(6,-6) (18,-18)

(a)    Identify all mixed strategies in this game and find the Nash equilibrium.
(8)

(b)   Why would the players want to play the mixed strategy equilibrium you
identified in part (i)?                                                                                                   (6)

(c)    How is equilibrium related to maximization in strictly competitive games?

(4)

2.     Two firms, Firm A and Firm a, are competing for a government contract and

must independently decide whether to invest in an expensive bidding consultant

or proceed without one. If neither firm hires a consultant, both submit standard

bids and have an equal probability of winning the contract, sharing expected

profits evenly with no additional costs. If only one firm hires a consultant, that
firm gains a strategic advantage in preparing its bid and secures a higher probability

of winning sufficient to cover the consultant's fee and still earn higher net profits.

However, if both firms hire consultants, the advantage cancels out, and both

again have equal chances of winning, but their net profits are reduced due to the

high consulting costs.

(a)    Construct a payoff matrix that reflects the strategic choices and outcomes
described in the scenario.                                                                                          (9)

a)   Provide two di.fferent versions of the payoff matrix: one where the game
represents a prisoner's Dilemma, and one where it does not.                    (9)
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3.     (a)    The government plans to allocate three telecom spectrum licenses (frequencies)

for 5G services through an auction. There are four telecom firms (A, 8, C,

and D) interested in acquiring these licenses. Each firm has private valuations

for each license, and the value may differ across firms due to differences in

technology,  market share,  and  strategic positioning.  The government is

considering using an auction mechanism to allocate the spectrum efficiently

and maximize revenue. Briefly describe how an auction can be used to allocate

these spectrum licenses. What type of auction (e.g., first-price sealed bid

or  second-price  sealed bid)  would be  most  appropriate  in this  context.?

Explain your reasoning.                                                                                             (6)

a)   Two players are engaged in a war of attrition. The prize is worth €200. 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)

4.     A firm (Player 1) must decide whether to Enter (E) a market or Stay Out (0).

If it enters, the incumbent firm (player 2) chooses to Fight (F) or Accommodate

(A).  Payoffs  are  defined as:  (0,10)  if Player  1  chooses  0,  (2,  2)  if Player  1
chooses E and Player 2 chooses F, and (8, 4) if Player 1  chooses E and Player

2  chooses A.

(a)    Construct the game tree in extensive form.

(b)    Solve the game using backward induction.

(c)    Discuss whether the threat to Fight is credible or not.

(d)   Interpret the result in terms of entry deterrence in oligopoly markets.     (4)

5. (a)    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.                                                                                           (6)

P.T.O.
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(b)   Consider the following normal-form game

Player 8

Left                      Right                C e ntre

Up

Player A         Down

Middle

(8,  6) (4,10) (3,  2)

(2,4) (3,  5) (4,  3)

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

(i)  Explain the concept of dominant and dominated strategies.              (2)

(ii)  Identify dominant strategies, if any.                                                          (4)

(iii)  Perform iterated elimination of strictly dominated strategies.            (4)

(iv)  Find the Nash equilibrium.                                                                          (2)

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 =  100 -Q Where Q = q] + q2, and q[, q2 denote outputs of Firm  1  and Firm

2 respectively. The cost functions of the firms are : C](q[) = 20q], C2(q2) = 10q2

(a)   Derive the profit functions for both firms.

(b)   Derive the best response functions of Firm 1  and Firm 2.

(c)    Solve for the equilibrium quantities q: and q:.

(d)   Determine the equilibrium price and proflts of both firms.

(e)    Explain how cost asymmetry affects equilibrium output and profits.

(4)

(4)

(4)

(4)

(2)
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1.      vE Tfa:  Hffrofi de  (strictly competitive Game)  i± ft iirf?TRin  g]TfflT ape

(payoff Matrix) q{ fi" qrm :

Player a

LR

Player A        U

D

(12,-12) (0,0)

(6,-6) (18,-18)

(EF)  EH ha ¥ wh ire tuTRE (Mixed strategies) ch qEFFT ap air aq giv

(Nash Equilibrium) aTF ngi                                                                             (8 )

(RT)  iap  wh ERr  a]FT  (i)  a. T5wh TTT ire quTaer `giv qh q@: ch
an?                                                                                            (6)

(TT)   Tfa:  rfuff as a. giv,  fflRTq5tFTiRT  (Maximization)  a ffu HiFR i:ariRTa

a?                                                                                                                                      (4)

2.     aTfi¥, ti A 3fi{TFS B, iEFTwh ergivT (contract) i±toHfaiIT€:fffflca¥I Gis:rfe

RTaqaiifein€fiTa¥iFT@aeiTaT5iFTI(Biddin8consuitant)riffi¥;qFq@iir

an 3Ha iin wh qa.I qR qas th ti iffl5tFR fiIr ffi q5wh a, ch aj¥ q]qTT ai?Tat
lan q5di ¥ ant ed an aft wiTFT a{Tar arfu €, life a iin ian 6TfaR5ET ena

aaTeTa3ITqHSffi¥iqRfaviFT5fiiTaT5iFTfiIrqwha,ch€{r.rfchafl

dr ed a T]TRE aTq iin a Sire 3Hi± ffi qfr chTTEffl iwh qg ifflift a ia H
iffli5tFitflTfroiardaqTEth6TRT5TggaTapq5FT@€1E"ffiT,qfaai:j\:t5¥qaigEFT{

figr ed ¥, ch aTap aFTTa a iHTen € 3ft{ iffi i± ire qfr chTTan ifr a q{Iq{ a iFTr@

a, aiaFT t!F Twh aFTa E} tFTFT 3iEFT ga imT tFq a iHTaT €i

(EF)  ¥EF ¥]fflT aRqH (payoff Matrix) dr iife ch qRgFT ¥ rfu 'cafha iaffiF@:
6it qRE i} rfu ai                                                                (9)

P.T.O-
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4.

6

(iF)  g]Tai] qfgiv i± a 3T5TT-arm titan H€FT trm: ¥E ri ha `iife ian'
(prisoner's Dilemma) qh rfu €, 3ife TiF ed tTa id rfu €i                     (9 )

(tF) q{q5T{ j\an a qT.€an .a 5G indi i± its th EEN Gap ed (ifiqan)
wiRTa q5d ift arm €ffl ra €i aT= ± TF5 (A, 8, c, Sit D) =T aRI tar
Htql lid ¥ rfu ed a:i qtaEF T5fi ffl qtha aTEin a te ian Tgiv (private
valuation)an-a]anaTHE5aT€[H{5TiltryaEFRITTFfflTffied3ife

iTRTrii±toitFTPrfaiFTwhedTRiaFTifi{ra¥`rfuSwhtrm
iaTEqxpfflEai;diiHa3Trffiqwhi±firanifiTwhaeiaFTfflHiFen
¥1EHatSia5HiTqTRflRE(ffi,RT-TFifeanqTian-TFRE
an) ed 3qIr an.7  3Iq]T aqs iFrsE rmi                                       (6)

(iF)ai€T5®F`ife3ifcFTtr'(warOfAttrition)Schgr¥igREilfflqu{200
€iqihai€xpaFi3uqfflchedffliaiRTFHEFaT€ied¥rit5}i}Pe
rfuads{itftimia3:Trfu€`a¥EFaaaTFT¥ifarm3ft{giviftT[5aFT

rmi ifi Tis TTRTTal¥ TR ed trmi                                                          (12)

viFTri(iaxpi).aqafflEFqT¥iaTqaqTiHT{¥rfu(Enter-E)q±"aT5{i±(stay

Out_0)iqf±Hqamqidia,chftyTri(iap2)ri(Fight_F)fflrfued

(Accommodate-A)tFTiai5FTap¥igraFTiaHEFR¥:qRiapi`o'FaT€ch

(0, io ), qi± iaxp 1 `E' Silk iap 2  `F' Far € ch  (2, 2 ), 6ife qfa iap I `E' 6ft{
•Rap 2  `A' gilt a ch  (€i,  4)I

(tF)  tqTqtF FT  (Extensive Form) a in a  (Game Tree) tFT ith tatel              (6)

(F) qi:an amTq] (Backwardlnduction) tFT ch ed ed a i5F api     (4)

(q)   qffi q@faTT ia fflT xpfr  (Fight) ift €FT@ fiFrfu a Th lfii                          (4)

(I)   chfanr@fl (oligopoly) nd a rfu iin (Entry Deterrence) i± rfu a qRE
tfi iFRIT irmi                                                                                       (4 )
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5.     (iFT)  a fliFTRE i;a GTTa€rm'di t± ifa ¥ ich ian itffro iae  (ca HTarfu tlng
i± ima€IFT EFT i5{) TIT HqFT RI a iarfu ¥i rfu giv S qffif rfu fl itffro

ian® an7 6Tha iFr ch ed rfui

(RT)  FittirtlRqtl tTTma-RI iaa  (Normal-form game)  tR ia" trm :

Player a

qT€ (Left)            ae (Right)         ifa (centre)

(6)

tFT (Up)

Player A    ira (Down)

qFT (Middle)

(8,  6) (4,10) (3,  2)

(2,4) (3,  5) (4, 3)

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

(i) mTrft  (Dominant)  6it Hrfu  (Dominated) TJTRE ifl 3Iqen{uTT ri wil

(2)

(ii) qR as rm TJTan  (Dominant strategy) a, a ed qi5qiT qffltri

(4)

(iii) rfe a Hrfu tuTRE tFT rfu iRE  (Iterated elimination of strictly
dominated strategies) trml                                                                            (4 )

tiv] rfu giv iTTH qrmi                                                                           (2)

6.     a Tfi¥, Tri 1  at Tri 2, viF HHRT SHTE qTenI S `iS Hfch'  (counot competition)

ti tlRI qlaT fi HfaREfi ae Si wh TFFT (Demand Function)  P = 100 -(q[+q2) i, ed

q[  3ft{  q2 ffiqTT:  Tod  I  3ft{ t5fi  2  a 3IT3EgE. ¥i ETFTtT THEFT  (cost Functions) Eu TIEFR ¥ :

Ci(qi)  =  20qi 3ft{ C2(q2)  =  10q21

(tF)  iffi T5ffi i} itr ira TFaF  (profit Functions) qHF Eiftri (4)

P.T.O.
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(RT)  q5fi  I  3ir  Tfifi  2  i} rfu  Hfrm  tim  (Best Response Functions)  t5HF
qrml                                                                                                   (4 )

(iT)  givqTaT q*]  3it q2 i± itr i3F tfiftl                                                          (4)

(q)  as tFfi a giv ife air aTeT ifuiRFT trmi                                     (4 )

(¥)  rfu iaT ffl]Ta iin  (costAsymmetry) giv 3HTET 3ft{ aTu a ian mTffitr
ed 8l                                                                                                .(2)


