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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

qe+a tfu+ fr "n'r 
trtq flr +qdr qrq, r, qR carr

ge ffi gq'A'itlsif t ltrc qqrn a-{r qrBc ?

(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'

cT?ft-6 \.sriq-c6r{ t, dlqrd T@ ftEri{"r fr 5F* a ry
6G + ilG * qiq fr q+ A t<rin t€ Bqt{"r q"n-d

+r gq*rr ffi ilql qI €zEiII > q"tr + Rq qfi enis

+r ;qrirrr friiq t

(c) For a monopolist if the demand curve is given

by Q = P-'? and his constant average ald marginal
.o"i i" c, find the ratio of consumer surplus
under monopoly to consumer surplus under
perfect compitition. 6

qp qa qrcErlffi * lerc d'r qfi Q = P'?+ am Fcr

qrdr B et-{ s{rfr Rtr( 3i-$d efr €rqie oFro C t, ti
qr+rFr+rc * eja-fu w*mr ef\rlq sr f,'f cffl'Jert +

sieri< sq$-trr €fEllq t cr{qrf, flrf, frBq t
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qteirftr * Rq F?cr 
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(a) Write your Roll No. on the top immediately on
receiPt of this question PaPer.

{{] q?rI-q{ 6 qrq fri r{ grd aft( q( srsfl t-d iq(
Rrd r

(b) Answer may be written either in English or in
Hindi; but the same medium should be used
throughout the PaPer.

{s c?q-q{ rff sfi ai}fr qr fFff ffil qm Erqr i
ffec, AFffi Efr str{ q+ 6 g+reT t di qrEc t

(c) This question paper is divided into two
Sections.
qE cqn-q=r A q"-d i RrnFra B r
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1

(d) Attempt four questions in all, selecting two
questions from Section-A and two questions
from Section-8.

tre F-drfi{ q-1 qeq 6G B, ci crq q,'s-sr A dqr
d qsn q-s-q fr r

(d) Use of simple calculator is permitted.
qrER"r #irca--{ + c+,r dt oqaid B r

Section - A

qrg - eI

(a) In a 2x2 pure exchange economy (with two
consumers A and B and two goods X and y) the
initial endowments are W,\ = (l2,l2l and Wo =

(24,O|r. Their utility functions are
U^(\, Y,\) = 0.5 ln X,\ +0.5 lnY.\ and Uu (XB,Y') = Xu YB.

9

2x2 :J-< ftfqqq,3piqasr q (a sc-+sr e efu a, E]

Tq x st-{ y) qRfY+ dtud f{tu w,\ = (12,12) ,3i-{

wB : (24,0) B rs{S sq$Frdr rc< U^(X^, yo} = 0.5
lnx,\ + 0.5 lnY^ elr Uts (XB,YB) = \ yBB 

I

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

qR fc Er+ + +s cft{ctff qrcr{ +dr B, A
qrqrq Tigil{ Ts ergura oi-r errir< f,rd d&C I

2
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and the tbtal profits earned by the two duopolists
together ? 4

h-srs + frq qrerr qiq ++ p = 2oo - 2e * arn qq1
,rqr Brfr l]qF{lc E-f+rrff fr fu eqsq sc]IE 6r
s-clrq=r EE( € ts, q fr r*+ c.c6 R+rr ei-€-o et{ trd
50 { d dr.rd lrt Hd?n qrt ra-qr scrBf, *-( gcrdr e
(oro: wrfr qrcl scn<;t d silfifttr arrdr B) | qlA qet qr
EH crrr{ d'qffTd qR"ryf * sq+ do t, B({A aof,
q6 qr?r A ififr qiqa aq rG B rDs<rr qff ffqo qr
*ff efu ffi tr f}r+rftrif am f+d+-(,rr3id tar .1rq
B-d-{r 6rrn ?

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

4.5
{c-+r qcrsrq €r E qE 6q si€A E fu BtRd tr-m?ii
+ dqd |gs Afl S +dr q.+ qff-e1,T {"r-ffffi Affir B ?

If the demand curves of two consumers rvho buy
from a monopolist are given by p,= 9 - 0.5q, and
Pr= 8 - 0.5q2 and his constant
AC=MC=4.
qR A gtr,n-sr fr qrs q+rfffi + qffi E, * *q ++
P1= 9 -0.5q,efuP,= 8-0.5qr* aro Rq,Ta E ei-{
qsrfMtdR€r{AC=MC=4Br
(i) What will be the O Tariff ?

o,tR* *r rWfi qrsrn ?

(c)

8. (a)

15 P.T.O.
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-5 A €cff ts, qqf6 +{ d sqiFrdr -10 t -10 + x

t +<o qrff ? igq ergfr-+ a-d *r der ger (Brga wr)

diBq r x 6 6n lel qt oTkq w-*o qREi in
{igi-{ q s.rqA' gr++ 6rq A'n i

(a) The market demand function for a good is

given by P = 1000 - 2Q. There are two duopolists

1 and 2, producing this good, $ ih their respective

average and marginal costs AC, = MC, = 2O0 and

AC, = MC, = 240. Find 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 ? I0

\rs {{g 6r q5q5r riin s.Ff P = 100 - 2Q + artr kcr
.rqr B r zrd {*1 qrg + Hqf.em {iqid e}r eilrro onrd
AC, = MC, = 2oo sfu AC, = MC2 = 24o + qr?r A
k-f\6rtt 1 et{ 2 er+if tr-fEr+rft{it + foc tfr
dghd d1q(, rcrer q5 , ofu ririt artr elGiil snE drfr

drfiq r i +A ffida E aR 3rn E-ftrffft +fi-dqrt +dT

E?
(b) The market demand curve for widgets is given

by P = 200 - 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 competilion
i.e. both set their prices simultaneously (in a one
period game) what will be the price of widgets

74
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(ii) Can you find whether at this equilibrium
allocation any agent envies the other ?

Eqr 3T!r q€ eHr €64 E fu ge rgon sTrd-{ A

FEmmsi-cd{qt*cfrffts?
(iii) Is this equilibrium allocation fair ? Why or

why not ?

€r rd €gff{ sndrq Bq,.T B ? a] qr d'rff ?

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

qr6 Ud Bfilq srefq+en * dc,i q ryr dlrs B FF

c€6 'rtA terd en=irq fr fu v+ e-go-t .rS t fr qRR.{n

ff qrerti crr crq R-cr qr ffiEdr t ? srsri * fuc q6

\rjrqei dl-w ontq qr sqfrrr dfrq t

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

g+ Uq trfrTc ereiqEen * rrs"i A 6srt dt Fgftq
qtq * qr€qr dBq r

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) are : 7

3 P.T.O.

7
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(b)

(.)

2. l"l
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ciq 6rir A, B, C, D efu E A {€ c r.fl ts B s-{+
sT6 16r +dr +{ AIrI ? s-rfr qrerfrs-dr{ tr-{t q{i+{
(e-<n ow) fr <rq& +q crt+{ (€-c0 fta) ftq ts :

Student --1

6F{ __)

Ranking j,

cTerE-{iflc +

A B c E

A B B D E

D E C E C

E C A C B

B D D A

C A E B A

(i) If they decide their leader by rank order
voting, who will it be ?
qR ats rFrT AF.rr * ara srci a-+r +r gfl-q.FG
E, fr +e st{ +,r ?

(ii) lf C does not remain a contender for the
leaders post, but each voters rankings
remain the same for all the other contenders,
whom will they choose now ?

qR C t+r.crq + frc cfrsff.rfi rr*r t, qrg
q-&6 +-{ +1 ttrir qrm * ffincFH + frq qqm
r*ir H r srs a fuqE# gi+ ?

(iii) What do your answers to parts (i) and (ii)
illustrate ?

.,..^onq+ sfl-{ "tm (i) o}< (ii) *r <ni-t E ?

4
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Worst : The public good is not provided and she
contributes.

ccfr e-trs : q-ffi44 T€g rffc r-ff qA qr& ts olr +e
*.rcm +fr B r

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

qq {srftkdr A-" * t'in rq-fffr }er rigm rn +t r

(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 -S while
Jane's utility changes from -lO to -10+x. Draw
the game tree (extensive form) of this sequential
game. For what values of x rvill Austin snatch
her book in the subgame perfect Nash
equilibrium 2 8.5
aifkc ?s ,jrgr6k6 €-o qt U" +tar t q-d qo i-q
dEF GTr qzFirr ts (i f+ gRrF q6 r& ?) et-r qr fr {6
g<r+ I #{ +dr t cr r€i #{ crf,r A I sr.R T6 Tfi
ff< rrrdr B d] ssd mt{ sq*Frar rS EFr& rqF+ i{
A 10 crq *fr B r er.rr 16 s{rfr En-crq qt ffq cmr
B A sA s fr sqiFrdr Fre-ff B, AR-{ +{ d -10 crs

i-c sr cfrsilE rfi ilor rerrr ic ch$q +-.ff ts (utr+
sr( fu-drq ff{ fr qrfr ?) A qTk-{ fr ss+F.rdr s fr

13 P.T.O.

I

D

D



8879

6. (a) Each of 'n'people chooses whether or not to
contribute a fixed amount tolvards 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'd,ii it t r&6 qftr q6 g?rdr E fo q6 alffis
+q * qrsqrq * Rc c-.6 ftRqs (rfir sr fr5qr{ fr{r
t qr qfi r{6 +r{ +{m aft grffr m qrdl ts qs 6q fr
6q kfrrr ilIa Rrq +rqr{ +t ffii 2 < k < n lfrrfqr{
qrqs {ff BrT qrdr E errr trrffi{cr +q:rcr< rfi d
orfr t rsr&+ qRfi + Rrc €-m-dq A sq0 qrrq qRvnq

Fqr.FrttB:
Best : The public good is provided and she does

not contribute,

trd&q : sr.ieF-+ {q rErq d qrfr e nn1 q6 fr1-<n

Te F{.ff a,

Second : The public good is provided and she

contributes,

Rttq : r+rffi-r+ {q r{Fr d qr.t ts s+{ q6 q}rtEr{

tfr a,

Third : The public good is not provided ald she

does not contribute,

ft6tt ; sfffi{cn Tq q-{F Tfi * qrff B efk qa

+rrqrc Tfr qrrft t,
12
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(b) In a pure exchange economy the ordinal utility
functions of two agents A and B are given by

U^(x,\, YA) = Xo + 4Y,, and Uo (\,Yr) = 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 a.llocations

in an Edgeworth Box. 6

t{-fi Us Efr{q q * \dfd AdkB + q.Frm

sq+Frdr tn.frn 6rrQT: UA (\, Y,\) = X^ + 4Y^ alt{ Uu

(Xo,Yu) = 4Xu + Ye Rt 'A E r q€ qmt gq fu s+tq*qr
E x # 40 {flEd efu Y fr 40 {6r{d E, qs \.qEei

drffi e (, qla n-e oft-r (i, A sqd A et-( B + <tPr

Eqtr erdrq +r i-e, EFa dBq.t

(c) In an economy the utility possibilities frontier
is given by U^+ Uu = 8100. Draw a diagram and

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

be maximized necessarily at an interior point.

6

qs srcfEqs+ell A' scci frrdr € +iTsil dlql
U^+ UB = 8i00 aRr ff .r{ B r q.+ ente dEC e+{

€,Tsrct fr fqrs qrqA (q-rqdi ) q Hrqlft-s 6(qrq (w),

srFrqrd sc t s{idftm Fi5 w oferoaa dtn t

(i) W = max(Un.Uu)

(ii) W=aUA+bUu a,b>0

(iii) W = U^Uu

5 P.T.O.
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3 (a) The production of good X confers external
beneflts on the producer ofy through a reduction
in the latter's cost of production. Specifically :

C(xl = *z 1 4 and C(y) = y, 12 - 20x are the total
cost functions of goods X and y respectively. X
and Y are sold in competitive ma-rkets at prices
Px = 30 and P, = 90 respectively. g

X {q zEr ssrerr dFrd A 6ff + qrqq t y * s-ere+
d qrq dnT rErc radr t r Belqf, ,

C(x) =x,/4e r C(y) = y,/2-2Ox, *qeT: X3i-{y +
%c drrrd Edn 8r x olt r Y
qfrl+ff qrqrit t +-qn: p* : 30 ei-{ p, : 90 d
drrnii q< +A qra E I

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

x efu Y d qr*r qEi orlt sr.i frBc qiq ffi
serc+ Isti* 6q t c-ffrdF 6{t E I

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

x ot( y qfi tlrqrfucF ru t gar6q qFn nkr
diqc r

(iii) Find the total profits at the socially optimum
amounts of X and Y.

x efu y d urqrB+ sv fr qq6q ct;n Er td
dTq iTsr dfig 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 stratery
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

erq sfu +t, ffi cs E re)-$ A fr-qn laq qr rd t
qtjr Fsa E r srrr q+ <re. i risq ti-qsr t fr <rm
kr E '!Ttq-{ Etqqr r{r< srdr A I e rrr (+ E{ q qts{
q]sdr ?, fr gru trr t fi-sr latiiT c,E< r.flr e I

ns{1 pffift m ?et g< r&6 ffi trq rft+ A
frrrrq qiA-ddi B{ q *q-{ qtq(Tr e t 36q.s i51 affi
+] qri< +-rar ts Fffi q.fdd$ {rd q fr-sr d,a61 g,
*frr6 qftiq(r iif*r qcrgq :irr do +r irr 1iilfl-q f,rd

frBqr

(cl Explain the two player Stag hunt game anti its
Nash equilibria 4.5

a Wi €q a-e Ad .:ta sc* in rgerql

6
€qsr$a I

11 P.T.O.



A iqdr.* q|+ &d ffi t ffit q-++ * qK{ fi{
(+rriqa r"rftraqi B', ltrorg-i t +) sftuf,
q'q etr ftn + A gn-{r crrdr t, sqB ffi 2 A
qEi, 4.s '3fu qEi q t gndT ? r lr+S cfdsd ffa ff €
drfumrqRc'rct,

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

*T En-6 W m q.n r"r-fifu t fr r^r+tt * anr
r+d t FnfE-d e ? qfr Ei, A +{-dl ?

(ii) What is/are the pure strates/ Nash Equilibria
of this game ?

fl Atr 4r g{( r"rnR tn dgen er e ?

(iii) After removing the strategies that are strictly
dominated, find the mixed strategy Nash
Equilibrium of the game.

€d A qenfun rsFirR-{il a pr+re+ * qrq, &e *
FTfgrd rsrftR in riger utr 6p6 frfi1q r

10
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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 + ssr<+ d cR {6I* qGffS fr tlqr sra
frBc fr sA x d €rqrft+ EEriltT qFII sr sBIr<oI

6ri A irFd rri + trc snqrrrrr t r

(b) Explain why, in a system where people pay for
their own education, there might be

underspending on education. 4

qt6 e1-$ c"nfi qd d.r 3rrft FeTerT * frc s{i U'rd1-n

+-{A e, Td firerT q( qqqi. 4q rfi A {rtrdr }, EFii

qrqr frBc r

(c) ln a town of 20,000 residents 'security' is a
public good. It costs {500 to provide a unit of
'security'. The marginal benelit (MB) of a unit of
'security' to each resident is given by MB= 1/
(1+G) when O units of 'security' are provided.

What is the Pareto efficient amount of 'security'
for this town ? 6

zo,ooo FrqrRrfr * q+ qrtr i er6{ d g{en qs
erffi-r+ {€ tr cr6{ fr grar rffr En'G d er,a
500 { cfr q+r$ BrqR er6{ d grtlr d G {sr{d
sqcdr 6-t€ qrff E A !r&-46 FrErfi d er6{ fr g1ln 6T

ff'a orq (MB), MB =1/(1+c) trqr rrcr t rgs rrr< *
Rq rrar d grwr fr ffi q6r v\t greas t ?

7 P.T.O.
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(al Arun and Barun are deciding whether or not to
buy a TV for a room they share (if bought, it would
be a public good for them). Arun's utility
function is given by U^= (l+G)M. and Barun,s by
UB = (3+G)Mrr, where M^ and Mu are the amounts
they spend on their private consumption
respectively. G = 1 if the TV is bought, and G=0 if
it is not bought. Both of them have { 60,000 each

' to spend on the public good and their private
consumption and the TV costs { 50,000. Is it
Pareto efficient for them to buy the TV ? Explain.

er6ur s+{ q5q q d{ G E fu a \..6 6qt + Rrq Cr({rt
ffi T6A E \-.n fiff qfit qr rS (qB q0-{r qrc, fr q-d

s{+ Rc qrffi{m rg eft) sr6sr;6r sq+Frdr Frr
U,\= (1+G)M,\* Er{r kqFrfi B efu q5q sr Uu =
(3+c)M, +;nr k<r.r+r }, q-d M,pfu uu*an, u+*
Frfr swt.r qr c=j afr qr{r B r G : 1 sTrR +A {c-ftff
qr& B, efu G : 0 sEr 16 r-fi r*fl-ff erfr t r qfr rc
ffi t t r&+ * qrs rrrffi.; +q oilr hfr ss*t
q{ sd r5-{+ + fuq 60,000 ( t sfu etfi d orr<
50,000 T B fr zqr ffi qftqqr s{+ R< vti gno-ar
a ? qrGqT d;ifuq I

(b) Two types of gas-lighters are available in the
market : high quality and low quality. It costs
(100 to produce a gas-lighter of either quality.
Consumers value a high quality lighter at
{ 120 and a low quality lighter at ? SO. Both types
look exactly alike so consumers judge the

B
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quality of a gas-lighter available in the market
by the average quality sold. There is a large
number of sellers in the market. In equilibrium
what fraction of producers will sell high quality
gas-lighters ? Use a diagram to show the
determination of equilibrium quality. 8

srqr t A c-{rt + ts-dr{.{ sqsar E : s=r gtFlrfi
ilA efu fu+ y+m qr&rffi ff g"ratr +r w
ts-orgr qcri ff eHd 1oo ? t r sq,i-tm sq gurrrflr
qrd q+ \s-dr{-r qil 120 t TsiBd +..6 E o}i hq
C*a *-A_A 50 { rfft renrr * t{r-dr{.( h-qil
sqm Rsa E qsfuc sqfi$r qiflR t sq€-.rT gsrzrnT sr
Fotq qfqrr q ffi qri sr$ sil€-{ gqatr * en.rR q(
5rd1 $lqrqR q ffiflr€il d q+ rS riqr B r e-ge-{
t s-iclq6 kqr qnr sq g'rmr tnt ts orq-.( 6r +At f
rigd-{ g"ts-{T + f{qiq + Fie.ri + ftre qs entq sr
sq+rr +frq r

(c) Briefly explain the problem of Moral Haz ard that
arises in the insurance industry. 5

ffqt sfr.i { qtqq *} qre qfus qot d q*qr d
r{Bq ec t sqHrE+ I

Section - B
q!-g - EI

(a) Two players play a game in which each has three
possible strategies, player t 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 :

8

9 P.T.O.
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