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1. Write your Roll No. on the top immediately on receipt of this question paper.
2. Attempt any five questions.

3. Use of a simple calculator is allowed.

4. Answers may be written either in English or Hindi; but the same medium should

be used throughout the paper.
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L.

Consider the following payoff matrix for a strictly competitive game :

Player B
L R
PlayerA U (12,-12) (0,0)
D (6,-6) (18,-18)

(2) 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 (i1)? (6)

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

@

Two firms, Firm A and Firm B, 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 dand outcomes

described in the scenario. ®

(b) Provide two different versions of the payoff matrix: one where the game

represents a Prisoner’s Dilemma, and one where it does not. &)
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3.

(a)

®)

3

The government plans to allocate three telecom spectrum licenses (frequencies)
for 5G services through an auction. There are four telecom firms (A, B, 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)

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)

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

() Construct the game tree in extensive form. 6)
(b) Solve the game using backward induction. @
(c) Discuss whether the threat to Fight is credible or not. 4
(d) Interpret the result in terms of entry deterrence in oligopoly markets. (4)

(@)

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)

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

Player B
Left Right Centre
Up (8, 6) (4,10) 3, 2)
Player A Down (2,4) 3, 5) 4, 3)
Middle 4, 3) 3, 6) 2, 1)

(i) Explain the concept of dominant and dominated strategies.
(i) Identify dominant strategies, if any.
(iii) Perform iterated elimination of strictly dominated strategies.

(iv) Find the Nash equilibrium.

@
“4)
@
@)

6. Two firms, Firm 1 and Firm 2, compete in quantities in a homogeneous product

market & la Cournot Competition. The inverse market demand function is given

by:

P =100 - Q where Q=q, + q,, and q;, q, denote outputs of Firm 1 and Firm

2 respectively. The cost functions of the firms are : C (q,) = 20q;, C,(a,) = 10q,

(@) 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 profits of both firms.

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

)
(4)
“4)
4)
@
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1. T& ET\UTH: B IRC ) (Strictly Competitive Game) & T Fefelaa RURIGE ﬂ'E\T:FH
(Payoff Matrix) W &R i :
Player B

L R

Player A U (12,-12) 0,0)

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

(%) =@ @« ¥ o fAlm wrAkar (Mixed Strategies) &t TETM &HISIG 3R AT HIAT
(Nash Equilibrium ) S Se1g1 (8)

(@) Rael sroeh sR wmr (i) ¥ weuw o P oRiR Ggem @ @ Se
TEA? (6)

(1) e wirael e ¥ dger, SftReREOT (Maximization) ¥ RrE weRR el
&7 (4)

2. AHA, WA ARG B, Tah W™ SEE (Contract) & fore wivrewel o W& 21 9= w@aq
T & 75 o A 2 TR 3 v wER el Seie R (Bidding Consultant) T et SR
T SaE B AW 9 AR A N e aeEEr Fraea T8 o 2, 9 AR wae St
SR T & AR S Sl ot SIET SRR B 2, Rl 3 e fed aifiRew e
o T R S K e 1 AR e g o AeEER FEe S 2, 9 S W w ae
VIR TR F R e R ok SR Sie 6 9T Te ST Wi 2 98
FEABHR hl hid ehtert & 91T T iR T@ o Fart 21 sTenfs, i 39 B9 aeeeR
e el B, @ I B e B SR S & lie 9 e Y SRR 8 ST
8, Al oo WS I o SROT ST TE T N B W B

() T YT AT (Payoff Matrix) JUR R & aRgw ¥ aftfa wrifen fereat
3 aReTY <R T@ter B (9)

PT.O.
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(@) ST AR F X ST - SO R FE horgs T o e ‘Temd e’
(Prisoner’s Dilemma) T Tt 2, 3K U Wil a8 e Tae 2 (9)

3. (%) WER N & A o 5G Jarst & forg T e RacH wHE (hierae )
SR e T AT T T 1 TR @ W4 (A, B, C, SR D) T egwEl i
I O X SR O Bl WRE T ol TR W & forg T Heaieh (Private
Valuation) w—mém%nw@a@aﬁwﬁﬁﬁ R T 3R
Waﬁéﬁqﬁwﬁaﬁmmmﬁmﬁwm@%l%@mﬁmﬁ?ﬂ
for o7 Qew TR B IERT F B e e w1 ST e R S
3| =9 Gest ¥ Fra YR S TR (SR, TR -9 S A a1 B - e
TN T ST BRN? S Ak O T (6)

(@) 2 Reedl v ‘AR SiH Yo (War of Attrition) ¥ Tl U B [EHR W 9 3200
2| 7T Raerdl Aot S O T @ 1 [ehed I 21 W A 3 @ & forg
oy Awe 71 AN S BT UE A @ o | At HE AR GG sht e
FRWE 6 T AW W TR AW (12)

4. v (Reerd 1) =) ¥ w2 w0 B 98 9o | wem (Enter—E) A SR @© (Stay
Out—0)1 aft 75 Taw el 8, A Aot w1 (Rt 2) vt (Fight— F) o ¥Rl e
(Accommodate —A) o e T B WA 59 WER 8 i Raest 1°0° AR W
(0, 10), aft Reewdt 1 ‘B’ oik Raendt 2 ‘F/ R0 B W (2, 2), R o Reemgr 1 ‘B’ @R
Raedl 2 ‘A’ g B A (8, 4)1

() =9 & (Extensive Form ) H I & (Game Tree) A =T i (6)
(@) TEAE IR (Backward Induction) =T ITAT e O H 5 Sieel  (4)
(@) =k AR B o W (Fight) =t eFehl et & a1 @i (4)

(ur) Stfermdient (Oligopoly) TR ¥ W% FERW (EBntry Deterrence) & %@ & IR
= = H (4)

S W B o e ¥ X
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5 () 2 IoFiias ¥ I WIS @ 99 @ o R Aifoia Rufy (SR adeiee T
T WEUH S WR) W G w9 ¥ ek 1 Ay 9gee ¥ widdt @ @ ke
Retfoal RdN? SR T TN D I (6)

(@) Frfiiad aFra-¥9 @@ (Normal-form game) W fSHR SHifsm :

Player B

Y (Left) B¢ (Right) &% (Centre)
ST (Up) (8, 6) (4,10) (3,2)
Player A ™ (Down) (2,4) (3, 5) (4, 3)
e (Middle) | (4, 3) (3,6 | 2, 1)

(i) W& (Dominant) 3R W¥EE (Dominated) TFIE Sl STTLIRUT T =T
(2)

(ii) A =g 79 WAIN (Dominant Strategy) ¥, W S TS HioTQI
(4)
(ili) FEE ¥ WA WA o1 i ST (Tterated elimination of strictly

dominated strategies) =hifoIq1 (4)

(iv) S HgeT A ST (2)

6. A HH, B 1 3R G 2, T GIET ITE IR ¥ e wfoeqe’ (Cournot Competition)
o e A A el T 81 99 e (Demand Function) P = 100 — (q,+q,) T, &t
q, IR q, S w1 IR EH 2 Wﬂ?%l R %o (Cost Functions) TEUFPR T :
C,(q,) = 20g, 3 C,(q,) = 10g, 1

(%) = wH & RorC A werT (Profit Functions) ST~ Shifoig| (4)

P.T.O.
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(@) & 1 3R B 2 & GATW iR B (Best Response Functions) eI~
Rl (4)
() IgeE W g; AR g B T s i (4)
(o) A T A Gge HEa IR A FeiRa sk (4)

() wweng for wRT B (Cost Asymmetry) Hger STHE SR T i hal Wl
E{-Cﬁ%l (2)

(200)




