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(ii) What optimal linear two part tariff will be

charged if the entry fee must be the same for
both the consumers ? What is the average
price paid by each consumer ? 6.5

qq-flq tEs i qpr tRs qqr {qil qrC,Tr, qR qaaT

go ffi sc-fi-ifrist * frq sqr{ arT qltrq ? (
(b) In a Natural Monopoly, use a diagram to explain

how a two tier pricing system can be used as a
way to solve the marginal cost pricing dilemma.

rgfr'+ v+rftr+rr i, ffid ts frefaq fr gpan d r.sr

o-{i + ilG * sc t q+ A Kfu E q Fqqk'r q"rdl
q5r sq+.r +-A f6qr qr q6HT B q"1a 6 frq q'+ entq

+r eq+rr frFq t

(c) For a monopolist if the demand curve is given
by Q = p-i and his constant average and malginal
cost is C, find the ratio of consumer surplus
under monopoly to consumer surplus under
perlect competition. '6

qFq qrc6 \r+rtrrmrtl * Rrc dq .rm Q = P'?+ arcr kql
eror t ei-t s€r$ ft{r{ eita ei-r frqin orm c B, iir
qrsrtr-srr *gtrd scqtff erlq*s sr E"i cFdtqqf +l
sin"t( sq$-6r e{Ur}c t erEqra *ra dFqq t

Instructions for Candidates I

qtffif?ftfr * fuc Frt{r :

(a) Write your Roll No. on the top immediately on
receipt of this question paper.

{s cs"-ca * crq Ai q( grd eft{ q( err{I t-d 'tT(
Rrd r

(b) Answer may be written either in Engllsh or in
Hlodl; but the same medium should be used
throughout the paper.

{s qsc-q{ 6r strr.fr}fi qr f*fi Effi g6 qrqT A

fffrq, AR-{ efr st-< q+ 6 qrqr t fri qriec t

(c) This question paper is divided into two
Sectlons.

T6 qr.lr-c;l A q"d q fu+rtr-o B t
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(d) Attempt four questions in all, selecting two
questions from Section-A and two questions
from Section-8.
gtt E-dr6{ qrt qqq 6G t, sr qrr EI,r-s-eI A d"n
fr qrq rs-s-e t r

{d) Use of simple calculator is permitted.

Hrqrror *(rt&-r + rr+.r d ergqffr e I

Sectior - A

Gfo-g - .]I

(a) In a 2x2 pure exchange economy (with two
consumers A and B and two goods X and Y) the
initial endowments are W^ = 11,2,12) and Wn =
(24,OJ,. Their utility functions are
Uo(\, Y^) = 0.5 ln X^ +0.5 InY^ and Uu (Xu,Yo) = \ Yo.

9

2x2 g< trHr+ S (a sc+ff A efu B, A
{q X €i-( Y) cnfY+ l+fu( Bfq wA = (12,12) sfu
wB : (24,0 ) E I sr+ sqAFrdr sFr{ UA(\, yA) = 0.5
lnX^ + 9.5 lnyn oi-r UB (xB,yB) = X,, y"t I (

(i) If competitive trade takes place between
them, find the general equilibrium price

ratio and allocation.

qfr g-c Eri + ffs cfr€eff ErrrcR +dr B, A
qrqrq sgelrl Ns srgqrd siT srFifi f,rd d&q I

2

(

8879

and the total profits eamed by the two duopolists
together ? 4

fus-{s * frc srqr +.r {fi p = 2oo - 2e * arn kqr
,rqr tr fr qqsfrq tr-fqsrfr fr fu t{rsq siqrE sr
sHrE;I 6{ G B, q fr r*+ c.s fterr,:ilso st-{ Sqid
50 t d orrc q{ ktr{r qE iro-.n rsrFa q-r rr+-ar B
(srf,: ifi+ qrs scnqrr qfr er$fra errdr ts) | qR +Ei qr
{q r+rt d +1q-d qft:Errf qqr sTq Ad B, fr'qit +ii,
q.d qrer a s-n-fr qffi rq +-G t rhe<c 6 ff'ra qr
*ff efu *if tr-fffi arfl Bs6{ erffid gfl oTlr

B-d{r +'n ?

What does it mean when we say that in the price
leadership game of differentiated duopoly ttre
leader plays a puppy-dog stratery ?

4.5

{ff.hr EFicrs ?sr t qs 6q +-64 ts p; ffiko tr-Ers,Ift?it
+ drd +E-s af, q +dr q;r qff-gl,T {"rfffd Asdr e ?

If the demand curves of two consumers who buy
from a monopolist are given by p,= 9 - 0.5q, and

Pz= 8 - 0.5q, and his constant
AC=MC=4.
qR A sq$-in i \16 q6IM fi g-tqa E, * fr.r s-r6

p,= 9 - 0.5q, otr pr= 8 - o.Sqr* anr Rc .ra B a+{
t{-4lfir+rt d Rer{ AC = MC = 4 e I

(i) What will be the O Tariff ?

O.tRq qr {qilr qrqrn ?

1

(c)

8- (a)

15 P.T.O.
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' -5 q q-q-dfr t, sqh in m sqiFrdr -10 t -10 + x
t qre qnt t rgq ergfrF-.6 Aqr 6r Act ger (erEo s'q)

dEq r x + B;r ISI qr eilR-cc w-€-o ff in
€-gf,q t s1Tfi gr++ &t d.n ?

7. (a) The market demand function for a good is
given by P = 1000 - 2Q. There are two duopolists
1 and 2, producing this good, r.vith their respective
average and marginal costs ACr = MCr = 200 and
AC, = MC, = 24O. Flnd the Cournot equilibrium,
price, quantities of both duopolists, and profits
made by both. How do these change if the second
duopolist is the Stackel bergleader ? 10

\r5 Tq sr Erff{ lFr s(.Fr P = 100 - 2Q * aro kqr
.rqr B rqd {q fig + €-qFem {itqfd efu.:i-so enrd
AC, = MC, = 200 et{ AC, - MC, = 240 + 11r?r a
tr-fEr+rfr 1 sfu 2 tsr+it E-flrmrndi + fhc {rl
sgkd dTd, sclr<q qr*r, efu i'it arr ,3tHtt f,rlT FtH
dtBert +A e-<-dilE <f< qrrtr tr-fW +rqwri ier
E?

(b) The market demand curve for widgets is given
. by P = 2OO - 2Q. Two homogeneous duopolists

producing this identical product both can
produce as much as they want (that is they have
unlimited capacity) at a constant average and
marginal cost of {50. If there is price competition
i.e. both set their prices simultaneously (in a one
period game) what will be the price of widgets

14
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(ii) Can you lind whether at this equilibrium
allocation arry agent envies the other ?

E{rI qFr z16 qdr 1Tsa E fu gs €geq snEiT{ E
ffi"tqi-ed{€t+qifi$qi'tsl

(iii) Is this equilibrium a-llocation fair ? Why or
why not ?

@r rs rigil{ qFit.{ trqH t ? +it qr q{t n-d ?

(b) In the context of a pure exchange economy is it
possible to have a Pareto efficient allocation that
is not an equilibrium that can be achieved by
competitive markets ? Use an Edgeworth Box
diagram to explain. 

5

t'm ild trfrTc aiefdr.R€n + €q$ t flr dlrE e fu
qd6 qtA ger€ er"iE{ fr fu r'+ Agm rfi B * cfr{c.
ff qrert em crq Bqr qr effiil B ? HTsri * filc qs
\rsEef dtffi errts 6r sqftr qifiq i

(c) In the context of a pure exchange economy
explain the second welfare theorem. 5

q6 Ud EfrGrc eretq+ren + d{$ q Eisfl,r d Eiftq
xtq fr qrcqr dFqq r

(a) Five students A, B, C, D, and E are to decide who
will be the leader of their group ? Their ranking
from most preferred (at the top) to least preferred
(at the bottom) a-re : 7

3 P.T.O.
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Student -->

EFt -->
Ranking ,1,

vrvFr+or( [

A B c D E

A B B D E

D Er C E C

E C A C

B D A D

A E I) A

(i) If they decide their leader by rank order
voting, who will it be ?
qR a t6 Fq aE{ * enr erqi tor +r gnre 6G
?, fr +e 4t{ fr,n ?

(ii) If C does not remain a contender for the
leaders post, but each voters rankings
remain the same for a-ll the ot\er contenderJ
whom will they choose now ?

qR C i-dr qq * fuc cftsfi Tfi reor ?, vrg
q-&m +-{ SI tffrr qrm + qfr{qf$fi * fuc €qrc
rafr trers a ffi gfi ?

(iii) what do your answers to patts (i) and (ii)
illustrate ?

enrr+ s+r 
'rT,T 

(i) S{ (ii) €r EarR E ?

4

ciq Erir A, B, c, D si-r E d q6 c rrqr B Ffi s{+
Hfla sr +dr +{ A'II ? snd qrerffi gca q€i+qr

(s+t uw) t rrqfr +q q-SftqT (F{t ffa) frq E :

(

(
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Worst : The public good is not provided and she
contributes.

sqfr strq : srffi+ {€ c-ffi rS d qrff B e+( q-6

+.rqrq tfr B I

Find the pure strateg/ Nash Equilibria of this
strategic game. 10

{s rsrSR-m dc * Ue tq-fifr in dge-t sro +tt
(b) Austin starts this sequential game where he can

go up to Jane (who is reading a book) and either
snatch it or refrain. If he refrains then he gets
no utility while Jane gets + 10. If he snatches
her book then he gets a utility of +5 and Jane of
-10 provided that Jane doesn't retaliate. If Jane
retaliates (after her book is snatched) then
Austin's utility changes from +5 to -5 while
Jane's utility changes from -1o to -10+x. Draw
the game tree (extensive form) of this sequential
game. For what values of x will Austin snatch
her book in the subgame perfect Nash
equilibrium ? 8.5

eil'E{ {{{ orgmH+ €-o d U< s-rar ts wd qe a-c

d"F qT r66erT E (d r+ $n-d6 q6 Tfr B) cftr qr fr qa

g{fr+ d ff{ a'fl A qr r€i &r qr(r ? t sr.R TE Tfi
ffc crdr ? A sqd di sq+Frfl q-d Fffiff drqB i-{
d to qrq *tt t r srrt 16 ssd Borq d &q qrf,r

e fr se 5 fi ucr*Frdr Frf,dI t, AR-{ iq d -ro qq

iq *r qfrrft.r.rff &<r reffi( i{ cfreter s.ft B (st++

qr< fuerq ff{ fr qrff ?) fr eitk< d sc$Frdr 5 fr

13 P.T.O.
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6. (a)

8479

{b) tn a pure exchange economy the ordinal utility
functions of two agents A and B are given by

U^(x^, YA) = Xa + 4Yn and U" (\,Yu) = 4xB + YB

respectively. Assuming that there are 40 units

of X and 40 units of Y in the economy, mark (i)

the Pareto set and (ii) the set of fair allocations

in an Edgeworth Box. 6

q6 gs EFrc €rf4RqI { a qqd A!ft-(B+ *Fr6

sqiF/rdr Efft ;Er{9T: UA (XA, Y^) = X^ + 4Y^ 3 r UB

(\,vr) = +x, + v, Rt 'rt E I T€ qnt gq R cr"tqqen
q x fr 40 {6r{d sil-r Y fr 40 1qrqd E, qr6 qsqef

atw t (r) c€ n-€ sfl-t (ii) A sqd A ofi-{ B + HrPr

trqeT.il"irc +r t-e, EFra frFq t

(c) In an economy the utility possibilities frontier

is given by ul+ Ue = 8100' Draw a diagram and

explain in which case(s) will social welfare, W,

be maximized necessarily at an interior point'
6

qq stefaqq(ctr Q' sqqlftral {t$rlqil dtql
U^+ U" = 8100 aRr fi T{ t I qd6 3{tq dlsq ift{
(qsrcn fr H€ qlq+ (qrqd) fr (rqlfq-s sqI"I (w),

.3{Frqr{ Fq fr qt rk6 Ftg w orEmr &tr t

(i) W = max(U^.U")

(ii) W=aU^+bUB a,b>O

(iii) W = U^U,

5 P.T.O'

Each of h' people chooses whether or not to
contribute a fixed amount towards the provision
of a public good. The good is provided if and only
if at least k people contribute towards it where 2

< k < n. Contributions are not refunded if the

public good is not provided. For each person the

outcomes from best to worst are ranks as follows : (

'n'ffi t fr r&d6 qRfi q-6 grdr ? fu q+ <rffiqq
aq * rrevrrr + Rc gd trtr-{d {Rr 6r frr-qrn EFr<r

B qr 16 r{6 {€g +-fi o*:r<rc * qrff t qEI *'q t
.6q kfr.r 5g+ Rq frrlEF r6t q€i 2 < k < n I fr'r<rq
qcrs i-6 fuqr qrcr t.:rrrt qrffi++ {€ c-Er{ TS fr
erff t rq-&+ qfu +frc sd-dq fr q-{e qtrq qRqrq

frq s61 fr$:
Best : The public good is provided and she does

not contribute,
q4is : qrffi.r+ ?rq rffin m qrfr B u1P q5 frr<m
nff +-rft t,
Second : The public good is provided and she

contributes,

Ffrq , qrffiq-+ trqg csrc fr qrfr t eft( q€ +.r<r{ (

te t,
Third : The public good is not provided and she

does not contribute,

fterr : <r{qt{-s r<l esrq cfi * qrff t eil-( {€
nFIqTi qfr 6{ril ir,

t2
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3 (a) The production of good X confers external
benefits on the producer ofy through a reduction
in the latter's cost of production. Specifically :

C(x) = x2 /4 and Cg) = y, /2 - 20x are the total
cost functions of goods X and y respectively. X
ancl Y are sold in competitive markgts at prices
Px = 30 and P, = 90 respectively. 4
x irq sr sdrs=r drrrd q 6-ff + qre4q a y * ssrc+
d qra or'"r nEFr +-Gtr t r Eslsd ,

C(x) =x,/4efu C(yl = y2 /2 - 2Ox, fiqel: X sfu V *gid dr{d sitr Br X srt r Y
cffi'{tff sr-qrft t *.qn: p. : 30 eft( p" = 90 d
dri crr +a rnA E r

(i) Find the amounts ofX and y produced and
their profits if each producer operates
independently.

X s+( Y fr qr+r qci dr$r drf, dfrC qR stit
scnqrF {sciT Fc t sslei 6G B I

(ii) Find the socia.lly optimum amounts of X and
Y.

X o+r y qi qrqrl+cn sq t g<+q qFIT srlcr
dftcr t

(iii) Find the total prolits at the socially optimum
amounts of X and y.

X s+{ y qft mqrfu+ sq fr EEdq qrdr 6r todrq rd qfffrg I

8879

(b) Tom and Jerry, both can hunt for food from the
same kitchen either in the day or at night. Each
prefers to hunt at night if his opponent hunts in
the day and each prefers to hunt in the day if his
opponent hunts at night. Given his own strateS/
each player prefers the outcome in which his
opponent hunts at night. to the one in which his
opponent hunts in the day. Formulate the
ordinal payoff matrix and find the Nash
equilibrium of the game. 6

dfq sn-( ifr, it=ii q+ ff {*S fr fr-q-{ kc qr {rfi t
dq s+.A t r .:r.rr q+ Td E !i-s{ qtqor t fr gg{r
k{ q .Ttq-{ qtq{r qds srdr e t€rr( qrs k{ i gErc

d'q-dr ts, fr qe-<r rrc E .ri-sn stq-{r cd( 6-{dr B r

srq-{t T"r;ftfr fr ?et g< c-es ffi ss rffi d
flmri efdddi kr rf jrtqq dli-dT B fr erFI+ s€ Tffi
d qi< +r'ar B FRIS cftre-& {rd A d-rr qtqrr B r

*ft-+ qfrFcr ttrffi qltqq st( af, sr tn rigm sre
dlec r

(c) Explain the two player Stag hunt game and its
Nash equilibria. 4.s

a Wi rtr a-? Af, sfu ss$ }n rigd-n d
nq-En-{a I

11 P.T.O.
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Affiq.+AdffiEffitr&+*cK{fi-{
r+*rrlie r"r{tiaqi B', lerordt t *} c-fiuf ,

qq eft-r ffi q A gnrr qsar t, qqfd ffi 2 A
qri, ik elr <ri n n grar ? rsr+ qfr*.{ *a fr'l-{
drtrd{;r q Rc ,rc t ,

Player 2

ffi2
L R

Player 1

@rr
T

M

B

?,.

4,3

5 2

5,2

7

9

tl2
2

L/2,4

3,1
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(iv) Find the amount of subsidy per unit that
the producer of X must be given in order to

. induce him to produce the socially optimum
amount.

x.rq + sflr{6 A qfr q6T{ nGsS d rfir *ra
frBc fr sA x d srqlFffi srdq qr*r *I tsflr<rt

r.{i qel nkd 6-G + Rc snEeqm t I

(b) Explain why, in a system where people pay for

their own education, there might be

underspending on education. 4

q,* QS c"nff qd fr"I sfl"* fire{r * Rrc s'i 5'rdrq
.Fra B, {d lgren qr erqqtq qq n-fi a €fi-dr t, +it
arqr*fuql

(c) ln a town of 20,00O residents 'security' is a
public good. It costs (500 to provide a unit of

'security'. The marginal benefit (MB) of a unit of

'security' to each resident is given by MB= 1/
(1+G) when G units of 'security' are provided.

what is the Pareto efficient amount of 'security'

for this town ? 6

zo,ooo FrqrRrd + q+ er6r t qrat fr g1ln gs
qrffis +q Br crdr d grar rcr< rG # erT s
soo t qfr csr{ Br qR n6( d gren d G6+,rsd

sqmar ?6-{15 qrft E A q-&6 FIqrS d rrrt fr gter +r

ffqi6 dp{ (MB), MB = 1/ (l +G) kq qq1 g 
'{s 

ar6{ +
Fc 116{ d gren fr ffi qr*r u1.S grrcax ? z

7 P.T.O.

(i) Does either player have a stratesr that is
strictly dominated by another ? lf so which
one(s) ?

qr Fxfi ffi d a|6 rq-trfr E dt 6nff * am
€qii i s"lrE-( e ? qR Ei, A +{-fr ?

(ii) What is/are the pure stratery Nash Equilibria

of this game ?

{€ ad sr U"s r"rfrft tn rigert aror a ? (

(iii) After removing the shategies that are strictly
dominated, find the mixed stratery Nash

Equilibrium of the game.

€d t c-,{rfud r.rffRrfr A Frfird+ * qr<, &o *
iqfYd rvr$fr in rige-< d gr< d&q t

10
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4. (al Arun and Barun are deciding whether or not to
buy a fV for a room they share (if bought, it urould
be a.public good for them). Arun's utility
$nc!9n_i1 Srven by U^= (l+GlM^ and Barun,s by
!" = (3+C;U", where M^ and M, ire the amounti
they spend on their privale consumption
respectively. G = I if the TV is bought, and G=O if /
it is not bought. Both of them have t 60,000 each '
to spend on the public good and their private
coasumption and the TV costs t SO,OOO. Is it
Pareto ellicient for them to buy the TV ? Explain.

.xs'r.rtr q6"T ilc s.( 1tt B + w s++ Rc FrsEffi rtttwd-fr qttqr-r& (qftqtfr qrc, dl T€
sr+ RC qtfffi qq +fr) s$"r qil waF6r q.flr
U^= (l+G)M^* Em Rqr Tqr t sft{ Er€EI E6r UB =
l3+c)MB- + ERr kqFrqr t, vd u^sftr MBs'qft sh
hfi sq*'r q( s{ * qr*r t r c = I er.R-a-& qtfr
qrfr t, qft( G : 0 urq {€ :r& qg-& qrfr t rqR Ec
++ t + c.*s * cra slffn sq sft( Fq-S sq*ir
v( q{ s'G + Rc 60,000 t t .:ft{ &t * <r.rc
50,000 t t e) qr *& ses-nr s{+ fr< fr gwrar
t ? qrqr dfrcr (

(bl T*o B?es of gas-lighters are available in the
market : hrgh quality and low quality. It costs
tlOO to produce a gas-lighter of eithir qualiry.
Consumers value a high quality lighter at
? I 2O and a low quelity lighter at ( SO. Both types
look exactly alike so consutaers judge ihe

8

' quality of a gas-liglrter avaiLable in ttre market
by the average qualit5r sold. There is a large
number of sellers in the market. In equilibrium
what fraction of producers will sell high qualitr
gas-lighters ? Use a diagram to show thl
determination of equilibrium qualigr. 8
srqR t + n+rr * te-il{d( srio-q t : sq g'Frf,r
srfr ofl-( n= E* qrdr fuift * gqq-{r * wtte-ilga( Tiri d <rFlrT IOO I E r uqqtmr sEr qsr.rflr
sR w t€-dr{.( A r2o t xgf6( qrG E,fr hq
g"retr <rd + SO t sffi sryr,i tc_drf.( k6-€
qqrc Rs+ E Fqfuc sctrtt Gnqrt t sqf,ar.r"rlr"*t
FrEtq qrqr< q +{ qrt srfr e+s( gqr{r * =oT,qr{ q(
s-tar Brqrqr( q ffircfr q6r q+ q--€r riqr trrfa-o-q
iv<qr<+ kcl rr.r ua g'renl <rt tq ff{.( a a+ Z
{tgffi gqs-{r + Mr"T qir M i; fuc q6 e{tq 5rgqftr6frqr

(c) Brielly explain the problem of Moral Hazard that
arises in the insurance industry. s
+qr s+.r i qs< &t clt ik{ qct fr qrrsr *
r{frq $c { sqflCir

SccHon - B
!lt!t _ q

(a) Two players play a game in which each has three
possible strategies, player I has to choose from
Top, Middle and Bottom, while player 2 chooses
from Left, Centre and Right. Their payoffs are
given in the table below: 

g

9 P.T.o.
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