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(c) r-cr Fg-d-{ d cft+rG.{ dfusr

(rr) ffiRm a-qk + qrt-aTt +c + frs ArT tg-d-{

fttftuT dfrs *t sq *frs ft. Hr q6 \16.ncr
vg*r * a a-ffr

ffiz
ffir L M R

T l,l 1,0 0,1

B 1,0 0,1 1,0
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6r=ia fts

I rq ur;r-.l;r + ffi A sc{ frS lrg fruift6 Is1q qt ilq<I

u-flcrofrRsq t

z. c${ T{ * qrrt } funRrt * r

3. EaERqr.rroqt,rrmoti*<rrrulaiivr<Ei I )

4. v+'qrqr<ur+trt+ci6I3qAzT*-.d+ rgq6 g'

5. E{ yrr-q:r6rst-t ir}ff qr Eft ffi vo qrqriafrq, Afr-{

qffsfltqTma{q6*i<rqrBq t

PART A

lrt T 6'

{a) AZX2 pure exchange economy has two individuals'

Ann and Bill, and two goods, X and Y Ann's

utility function is u(x, y) = min{xo, Yo}; and Bill's

utility function is u(x,y) = xB + yB Ann's

endowment is (4,6) and that of Bill is (6,4)'

(i) Draw a well labelled Edgeworth Box

indicating endowment point, indifference

curves and the contract curve'

1383 15

(b) Define a strict equilibrium'

2

I

(c) For the following two-person simultaneous game

given below determine the Nash equilibrium and

explain whether or not it is a strict equilibrium'

Play er 2

Player I L M R

T 1,1 1,0 0,1

B I 0 0,1 1,0

(8+3+8)

(o) fti A rr{ T{*E qftfrqT a-qM A sft-srt +

t< w tc + ,-+6 ffi Em fts qs v{sm A
fttfFd 6'{& d ft s+ ge-Td-d *6 rRfrcr sTke

1 6a o-rfr * *< E< q-6n 1+s{ + trr q-Ed-{ s}

Frd dBsl

ffil L C R

T )) 1,3 0 I

M 3,1 0,0 0 0

B 1,0 0,0 0 0

) )

(ii) Write the equation of the contract curve

P.T.O

ffiz
\
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ffi2
ffi1 L C R

U 0,2 8 6 6,5

M -3,0 1 1 3 1

D 1,7 5,8 2,8

(i) Ert dftq ft'wt *€ q-fr ffi' S ffi
A fts ffftqd w t vrnft Qtff Br

(ii) re iio + isr t--d-d-{ + 6q Ef, dfrsr

(re) i-ffifi + &r-Ed fu Bl nlerw i qq dfrqr

(a) For the two-person simultaneous game given below

determine the best response of each player to each

of thc other player's aclions and plot them in a

dot-circle best response diagram and thus find the

Nash equilibria of this game.

Play er 2

Player I L C R

T )') I 3 0 I

M 3,1 0,0 0,0

B 1,0 0,0 0,0

(iii) Find the competitive equilibrium.

(ii) Is the competitive equilibrium allocation in part

(a) above a fair allocation? (10+8.5)

.(a-) c-+- 2x2 Ea Efrcc ai'.teeer + A qk, t-{ 3rh G-d

e*t i qre, x Bfu y tr qr sciFrdr siFr u(x, y)

: min{xn, yn} A *t B€ er sqdftat rre;r u(x, y)

: xs * ys *r tr +r qcfq (rdi<) (a, o) * alt fro
er (0, a) il

(i) rmi? (v$+c) R, ilcErtrt Tm' srh sqeu +m

+ Eqt+ erot \-o gzaqRm \-d-q{ iittr +{d
r*ir

(ii) 3€qq qm ffi qfi-q{q ftftqr

) (iii) yftfl'rff rgc+ an dfrvr

(ra) (i) sfud encr+ or wr iln{ *, eq dfrsr

(ii) @T sqr q-{T (o') n fr+ rrai uftetf vga-r

sII-+a{ sfud 3ns'-{ i?

)

8

)

P. T, O.

I

(b) (i) Explain what is meant by a fair allocation.

I
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(a) There are three individuals Jack, Kate and Lily
who rank their preferences among alternatives A,

B, C and D as follows, rank 1 indicating most

preferred and rank 4 indicating least preferred.

J ack Kate Lily

I I 3

B 2 2 4

C 3 3 1

D 4 4 2

(i) Which is the socially most preferred

alternative, using rank order voting?

(ii) If alternative B is dropped, make a table

showing the ranks assigned to the remaining

three alternatives. Which is the socially

most preferred alternative, using rank order

voting?

(iii) What is Arrow's impossibility theorem?

(iv) Which condition of Arrow's impossibility

theorem is violated in the above results?

l3

(ii) wr q6 ffi qrnrt t vo <rr+ d'q-d sqli + fts
au$ a+ l-t ffi smrt * qT4 q-rtr qrt tttrn? gs

Rrft + B{-+ 6q 6 qupa dfrv?

7. (a) Given the following pay-off matrix for a two-player

simultaneous move game where loth players have

three strategies each :

Play er 2

Player I L R

U 0,2 8 6 6,5

M -3,0 I I 3 I

D 5,8 2 8

(i) Find whether any strategy is a strictly
dominated strategy for either player.

(ii) Solve for the Nash equilibrium of this game.

(b) Explain, in brief, the two-player stag-hunt game.

(12+7)

(a') fti fr<t rrqr t-frs'ttrw q*. qrm + ltd q A
fi anr qft-st + {di qrfr qTA t frEd +

ftr€t- -++- ffi + qrs fi-{-fi-{ E}S +:

4

2

) I

I

P.T.O
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) ffi vrgfl-drcil d is 3EEqr rn-a-< artre, ERr

EsrF{sr

A monopolist serves two geographically separate

markets, Market I and Market 2, between which the

resale of the good is not possible. Their demand curves )

are given by P, = 120-Qr and P, : 100-2Qr. His

constant average and marginal cost is 30

(i) What is the equilibrium P,, P2, Q,, Q, and profits

if he can charge different prices from the two

markets?

(ii) Will he continue to serve both markets if forced

to charge a uniform price in both markets?

Calculate his profits in this case? (10+9)

gm. \'firerfi{srff a qHfr-6 6c t iri[Jr- irf,rl qrqrt, qrmR

r 3ftr srqp 2 t 6Tf ** g, ffi qq q<* sr gntrftq

slrs {& g, sa$ {m qiF Pr : 120 - Ql srtt e, : t00

2Q, Enr <rlis Trg *l 34fr R{i slt(fr 3rk fud FItrkI 30

Br

(l) vR aa ffi- qrsrt t srorl- 3rmrr frro eaa t.+ar t,
+ t-gm{ P, P2, Q, Q, *t anr wr *+?

. (b) Tom and Jerry have 8 cups of milk (m) and 8

cups of juice fi) to divide between themselves.

What are the pareto optimal allocations of milk

and.juice between them :

(i) If each has the same utility function given

by u(m, j) : max {m, j}

(ii) If each has the same utility function given

by u(m, j): min {m, j} (10+8.s)

(o) ftt qk ++', +c ark ftrfr + S C-*-fl A, B, c

*t o *fi-q BITft i{kqTqdT$qlffqEqRt66{t

ts, t'o r q-stE+. r{Emq glh I'q. a qst qc a{Emq

** d <nkr ?r

++. +c frrfr

1 1 3

B 2 2 4

C 3 3 1

D 4 4 2

(i) t'6 Bf€r iE{r 6T 3qqt{T qrd <mrk* tv t
T-qlEr6 sIRrcTq frre ott-w *?

13 83 5
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(ii) cR G-+-€ e d Edr frqr qx fr ts +{ft-$d
o] fts qs t6 + <rrf+ Es s6 <nfr +cR

dftqr l'+. m€r +fur qr sc+.r qid qrqTfu*,

sq + {qfk6 Brerqrq E-s-cc qt+-qr ii

(iii) ct m srqr{fl qtq flr li

(iv) Bq+€ qRslllfr + St d s{qq-dr cic * 6t{-r1
vr$ qr voarr+ frqr rrqr *?

(l<) ztr iii it + .n-€ irFfi( + fu{rfud ort * fts e

6c Er (M) *t e q'q tr (l) *r v+d $-q Xr sfu

rs * *d ufrq srn-cq wr *.

11

PART B

1ITIT EI

In a duopoly, the inverse demand function is given by

P(Q) = 180 - 2Q where Q = Q, + Qr. Their cost

functions are given by TC,=30Q, and TCr=60Qr.

(i) Find the Coumot-Nash equilibrium price,
quantities and profits of the duopolists.

(ii) Find the Stackelberg equilibrium price, quantities

and profits if duopolist 2 is the Stackelberg leader.

(iii) Show the two equilibria in a best response

function diagram. (7+7+5)

!-+ aqrB6,n i, Aisr tiir q-e-r p(Q) = lS0 2e Enr

sfltcr {rcr *, wd q: e, + ez 3, sa-d arrir Fe=r

TC,=30Q, *r rcr=60e, frg w *r

(ii) rM wgo-t ae, ltrdr iitr drrr Hlii dftq qP

wrlM z ffifi-**r

6 1383

5

))

(ii) qE c-&+- 6l tsc+Frff rner+ u(m, j)

{m, j} am rntqr rrqr ?r

= mrn

))

3 Steel firm A is situated along the banks of the Yamuna

river. Further downstream is fishery B. The cost

function of A is given by co(s,x) = 5s2 + (1 -x)2,
where s is the quantity of steel produced by A in a

year and x is the quantity of pollutants that A dumps

P.T.O.

(i) qe y-+6 6't u(m, j) : max {m, j} ar{ ft<r

rrqr qqf{ sciFl-ar sil{ *r

(i) a<rffi m ffe - An R-g-d-{ mc-d, cnr *i
am ara dfrgr
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MR T6 ei-+rRr * A fr-{r 3fu ftcr d w eEBt {r
rqd 6.fr qs-ft l, s:r cE t-+ +sT ft-ddr *, ilh
S:o cE a +qT {er *ft ir *cr d qrs 1Td s+ d
ftvwnw+iatrfu*vmwowidr

(ii) # A ftc ftcr q,r ornfur qu er i?

(iii) cR fr{r * q* E-* wu = loo {c} + srh Rqr

* qm drr 3ih irq fiqrr qr rsd 6{+ A fts

Ed wR = zs \c+ Br qR dqr rct-qr +sT

Tfi.{tt* d gcr* i vo ftd gm i, + ffi
fr irEq-fi dm- rrn +ft qrBs?

(lo) (i) {Tffi6 strBti d fr+s-dTfr utr sq dfrvr

qsFF( (eq,

sEalL "

. into the Yamuna in a given year. Pollutants increase
the cost of production for the fishery B, whose cost
function is cn(f, x) = P + Zx, where f is the quantity
of fish caught in a given year. The unit price of fish
is ?l and that the unit price of steel is {10.

(i) Explain the concept of externalities in the given
problem.

(ii) Find the profit maximizing quantity of steel s

and pollutant x produced by A and the profits
earned by A.

(iii) Find the profit maximizing quantity of fish f
caught by B using x obtained in (i). Also, find
B's profits.

(iv) If the two firms A and B merge, find the profit
maximizing quantities of steel, fish, and pollutants

and profits of the new firm. (1S.5)

€d u,{ r qgnr rA d ftqft P,u *t eirt fri d *r re
crm{ B *t A qT dr{rfr wrt co(s, x) : 5s2 + (l x)2,

cm wfur urqr *, wd s, A ERr V6 s{ + dflrE{ *f, *
qr* *r x rfld'd ir6 qEr * ftrt r ffi frs ry s{ t
qT< + n-s.rtrd ocfr *r rqro {@ qr { g * fts lrflrfi
fr arrr qi {drt ?., fr€-*.r i{r{kr siFr c"(f, x) : fl + 2x

1383 7

)

qq* qr ffi qt ffio

(i) ++ A frs +fl 6r unftrr 1u wr l? 
)

(ii) Fraftfr+o srgoil + +, iflq ft{ sqsil d
<rffiio' qEfr A sc + E-fi'f( qtn ifu dt

) )

P.T.O,



1383 8

*, sd r ffi fts w q{ i qag tr{ qsRr& fr qr* *r

csfr HI E6r€ 1u r wqr I *t €a qr gqr{ rrq ro w}
tsr

(i) frs rrs vrq t sr{fl* fr wqtrriqn u1 qq dfrvt

(ii) A Enr srEo-a-q ar:r qrfr sflrRa €a s fr qr*r *t )

u1s-6 x * qrfl (erl a arn erffit 6P 656 frRgt

(iii) sct-q( ft'E (i) + vt< x qr gq+{r qG s Erir {6'S

rr{ c-6-fr r d afu+-cq {FII HliI dfrqr qrr ff s
ur<r srffit aN ft aro frftqt

(iv) zrR ffi wtr, A orh B 6r fr-f,q n ms, i T€ s{
+ frm, {d'ff 3ir r(u-ft} fr slfua'-trc arq qr& qer

Brh T€ -F{ qiT mreT dra dfrqr

(a) Bina and Riya share an apartment They wish to

buy a sofa that will be shared by them' Their

utility function are Ur(S, Mu) : (l+S)M", and

UR(S,MR) : (2+S)MR, respectively' Mo and Mo

are the amounts of money that Bina and Riya

have to spend on other goods, S:1 if they get the

sofa, and S=0 if they don't. Bina has W, rupees

to spend and RiYa has Wo ruPees'

sofa?

(ii) What is Riya's reservation price for the

(b) (i) Explain the characteristics of a public good'

(ii) Out of the following goods, which ones will
you classify as public goods and why:

. Toll roads

. India Gate lawns

' Picnic on Juhu beach (10+8 5)

I

4
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(i) What is Bina's reservation price for the

sofa?

(iii) If Bina has a total of Wu = 1100 and Riya

has a total of W* = {75 to spend on sofas

and other stuff. What should be maximum

cost of the sofa if buying the sofa is a

Pareto improvement over not buying the

sofa?

(m,) {-+ *t Rqr q*- lrqrdtc qrsr 6ifr * A c{.dsr
.ct-{n qtgfr * fraqr 3qfrrr s{+ am msr sqi ftqr

qrg{Ilr g{+ 3qaFliTr w6r{ F{Ef: uB(s' MB) =

(l+s)Mu sfu uR(s'MR) : (2+S)MR *r Vu efu

))

P.T.O.


