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1.     A superspeciality hospital, the only one in a small hdian city, acts as a monopolist

and charges patients using a two-part tariff. Patients must pay a fixed monthly
1

fee,   a,``to   obtain  a  consultation  card,   after  which  they  can  visit  doctors

any  number  of times  by paying  a  charge  per-;isit.  There  are  two  types  of

patients:

-      Type  1  (insured patients) with demand:  p] =  1,200 -10 q]

-      Type 2 (uninsuredpatients) with demand: P2.=  1,100 I 10 q2

L

where g denotes the. number of visits per month. The marginal cost per visit is

constant  at MC  =  1,000.                                                         6

•(a)    Assuine that the hospital can distinguish between the two types of patients

(by accurately verifying their insurance status). Find the optin}.al two-part

tariff (a, p) for each type o,f patient, and the total profit earned.

(b)         (i)  Suppose the ho.spital ,cannot distinguish betwee,n patient type,s, and

serves both types of patients. Find the uniform Oi two-p.art tariff (a,

p) and the .profit earned.

(ii)  Find the optimal two-part tariff (a, p) and the profit earned. Expl.aim,

by calculating the average price paid by each group, that the optimal

two-part tariff scheme reflects s`econd degree price discrimination.

(6+12)

2. (a)   Assume  that  Ranbaxy,  a  pharmaceutical  giant,  produces  Atorvastatin,

a  medical  drug,  for  the  domestic  market  (D),  and  exports  (F)  i.e.,  for

India  and  the  US  respectively.  Ranbaxy  behaves  like  a  third-degree
'

price  discriminator:  it is  a inonopolist  in India  and a price  taker  in the

US.
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Its demand function for Atorvasta+tin in India is QD = 5.7 -PD, Where QD and
t

PD represent the quantity demanded and the price charged in India. In the

US, the price per unit of the drug (in Re terms) is Rs.1.30 and the quantity

sold is  QF.  Ranbaxy's marginal cost is  0.1Q  (Where Q = QD + QF).

(i)  Find the quantities of the drug sold and the prices charged in India

and the US. Draw a diagram depicting the aggregate market demand

Curve.

(ii)  Calculate the deadweight loss in each of the two markets. Qualitatively,

do the prices charged correspond to the .underlying elasticities in the

two markets?

\

(b)   The coastal town of Ratnagiri is known for its fishing industry, particularly

for high-value seafood such as prawns. The loca,1 Port Authority regulates

the number of fishing boats operating in these waters. It costs €2000 per

day to operate a fishing boat. If there are (x) boats operating in a day, the

total revenue from prawns (in rupees) is

R(X) =  1000(lox -x2)

(i)  Find and graph the  average revenue  and the marginal revenue per

boat. If fishing licenses are issued free of charge, how many boats will.

operate in the competitive e,quilibrium?

(ii)  What would be the number of boats that maximise t.otal profits? Does

your answer illustrate the importance of defining property rights for
`common pool resources'?

(iii)  Suppos.e Lthe  `Port Authority" wants  to  restrict  entry to  the profit-

maximising number of boats. What should be the license fee (t) charged

per boat?                                                                                                        (9+9)

P.T.O.
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3.     Consider an exchange economy with two agents, Alpha and Beti, and two goods,

5e and 5f. Their utility functions and initial endowments are represented as follows:

uA(XA9 yA)  =  (XA)'/2 +  yA ;                                                     WA  =  (1292)

uB(XB>yB)  =  XB  +  4yB  ;                                                        WB  =  (8,,18).

(a)    Determine and graph the Pareto set.

(b)   Assume that a recession occurs. In the changed scenario, Alpha behaves like

a perfectly discriminating monopolist while Beti remains a price taker. The

utility func.tions and the endowments of the agents are represented by :

uA(XA3yA)  =  XAyA;                                                 WA  =  (12,  2)

uB(XB)yB)  =XByB;                                                    WB  =  (8,18).

Depict this situation in an Edgeworth box. Compute the equilibrium allocation,

given that Alpha is a perfectly discriminating monopolist and Beti a price

.  taker. Is this new allocation Pareto efficient?

(c)   Now assume that Beti's preferences exhibit altruism, so that her new utility

function is represented by

u.B(X89 y89 XA) = XB yB yA

Alpha's utility function and the initial endowments of b.oth agents remain

unchanged from part (b). Compute the competitive equilibrium prices and

allocation.  Find an allocation that is  Pareto  sup-erior to  the  competitive

equilibrium allocation and explain your result in the context of the. First

Welfare Theorem.                                                                                           (3 +6+9)
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4.     I(a)    Consider a political system in which,there are five voters (A, 8, C, D and

E) and three candidates (x, y and z). The preferences of the voters A, 8,

C, D and E are given in the table.

A 8 C D E

Best X X y y Z

Second Best y y Z Z y

Worst Z Z X X X

(i)  What are single-peaked preferences? Are the above preferences single-

peaked if the candidates are arranged as x, y, and z,left to right, on

the abscissa (x-axis)? Depict thes.e preferences through a diagram.

(ii)  Show that pairwise majority voting aggregates the above individual

preferences into transitive soci.al preferences.

(iii)  Which candidate would be selected through pairwise majority voting?-

Change the preferences of voter `E' so that social preferences obtained

through pairwise majority voting are no longer transitive.

(b)   Two agents Aarohan (A) and Brinda (8) consume goods x and y. The total

endowments of x and y in the econo.my are w(x) = 8, vy(y) = 4. A and B's

respective utility functions are :

.

uA(xA, yA)  =  (xA)L`2(yA)L'z and uB(xB, yB)  =  xB +  yB

Derive an equation for the Utility Possibility Frontier (UPF), and graph the

UPF. Find the values of (UA, UB) if a Central Planning Board maximises a

Rawlsian social welfare Function.                                                               ( 12+6)

P.T.O-
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J5`.     Let Afreen (A) and Bashir (B) constitute a two-agent\ exchangei economy. Their

utility functions and endowments, iare` defined over music a) and food 0;) and are

represented as. follows :                                `

uA(XA! yA)  =  (XA)2  +  (yA)2 ;

riB(xB, yB)  =  (xB)2 +  (yB)2 ;

wA  -  (5, 5.)

wB  -  (5, 5).

(a)   Assuming the prices  to be Px- and Py,  find` the .competitive  equilibrium

allocations and price ratio. Is the allocation rinique? Is it Pareto optimal?

Depict the preferences, the budget constraint and the competitive equilibrium/

equilibria in an Edgeworth box.

(b)   As the agents become older, their tastes and erid.owmenfs change and can

be represented as :.

Tl .Af;i :X A;9 y  A)+ = X Ayr  A.9

uB(X89 yB)  = XB(yB)2  ;

W,A -  (4, 2)

wB  -  (6, 3).
i=

The competitiv?. equilibrium allocations and prices are :

(XA>yA)  i  (5,  5/3),  (XB,yB)  =  (5,10/3)  and  (Px,Py)  =  (1,  2).

The government is particularly concerned with an equitable distribution. of

good y (food) across individuals,  and it proposes an allocation (XA,yA) =

(20/3,  5/2)  and  (xB,yB)  =  (10/3,  5/2).

Is the proposed allocation Pareto optimal? Which price ratio can sustain the

proposed  alloqation as  a competitive  equilibrium?  How  does the result

illustrate the Second Fundamental Theorem of welfare econo,mics? Explain

briefly.                                                                                                                           (9+9)
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6.     Assume that a steel mill (S), located at Rishikesh, produces steel (s), and slag

(x)  (a pollutant).  Steel is. .sold in the market while 'slag gets dumped into the

Ganga, with no restriction on the amount of slag that can be released. A fishery

(F), located downstream at Allahabad, is adversely affected by the Slag released

by the steel firm.

Let the unit price of fish be Pf = 10 and that of steel be Ps = 12. Further, assume

that the cost functions of the steel mill and the fishery are represented respectively

•by:

Cs(s; x)  =  s2  +  (x - 4)2 ;  x  <  4

CF(f; X) = f2 + xf.

(a)   Find the  competitive  equilibrium profit maximising  quantities  of steel,

fish and slag. Further,. compute the profits made by the steel mill and the

fishery.

(b)   Compute  the  pro,fits  of the  firm  "Steelfish"  if the  two  firms  were  to

merge.  What would be the equilibrium quantities of steel,  fish and slag

produced? Why.can these quantiti.es be considered Pareto optimal? Draw a

diagram , depicting the competitive equilibrium and the Pareto optimal amount

of slag.                                                          `-

(c)   Assume  the  government  imposes  a  tax  on  the  slag  generated  by  the

steel  mill.  Calculate  the  Pigouvian  tax  rate  (t*)  that  the  government

should impose on the steel mill so that the Pareto efficient quantity of slag

is produced.

Now, su.ppose there exists a well-defined market for clean water wherein

the fishery owns the right to clean water and can charge the .steel firm a

P..T.O.
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price  `q'  for  each unit  of slag  dumped  in  the  river.  Rewrite the  profit

maximisati6n problems for both the steel firm and.the fishery to solve for
`q'.

Show that the price charged per unit of slag (q) is equal to the Pigouviafi tax

rate (t*).                                                                                                                 (6+6+6)

7.     (a)    Two individuals A,and.B have utility functions defined over a private good

x  (apples)  and  a  public  good  G  (street  lights).  Their  preferences  are

represented by:

u£(xj, G) = log (xt) + log (G),     i = A, 8.

where G = gA+ g8, and gt denotes individual i's contribution to the public

good. Each agent has an initial endowment of xt = 90, and two units of the

private good (x) can be transformed into one unit of th.e public good (G).

(i)  Assuming interior solutions, find the market equilibrium contributions

8A, 88, and the total output of the public good G.

(ii)  Set up the Lagrangian to calculate the Pareto  efficient lev`el of the

public good (G). Verify your result using the condition for the Pareto
efficient level of the public good. In this context, briefly exp`1ain the

free-rider problem. Under which type of preferences would the Pareto

efficient output of the public good be independent of the endowment

ofx?

(b)   Let a power plant operating in Singrauli, a small town in Madhya Pradesh,
be a natural monopoly. Assum.e that it is characterized by declining average

and marginal costs over the relevant range of output. The regulator caps the

rate of return on capital. Explain how this form of regulation can lead to over

capitalisation.                                                                                                               ( 12+6)
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1.      ngaTiifea rfu iT5{ S ifro l5Fiagq{LL-<riich¢ifeidi-a]Haia T5rferm E} RI a rf 5{aT

€3irffi.air-rmqT@grwhi±tT5agr^affl¥iTanchqwhife3maed
ifriaeviFiaRIFTRrqTgas(a)5T¥ITaFT5enina,iasq7aarfuiaidrqas

iFT grmT ed ian th qR ffi. a iha wh €.I rfu a .HqTR i} rfu a. :

-tTEq.I  (apan)ianth€: p]= 1,200-ioq[

-tTFT2  (iinthrirfu)ianth€: p2= 1,loo-ioq2

wh q rfu qTa qiaTch aPr wh ch rfu €i rfu qm RE imia ifu €, Mc = 1 ,ooo I

(E) qFT an iS aHaTa a HEfiR a en. ii fa 8fat iFI Ha5aT a (di th iae
ift rfu rfu qRa) I HEa5 3fflt ii an i± Pe E¥aF a-rmT ERtF (a, q) 3ft{

rfu gr an in aPrPe[

(RI)      (i) TFTrm iaT 3IRETaFth. a Had ¥ 3f5{ ffi tit tTq5en rfu as iTq5R ifr

Tan i5T EaTF i5{aT €i Fq5HFFT a-ant ire  (a, p)  6ft{ rfu aTu aTa

qrml

(ii)ErsEffla-a]T]TERqT(a,p)6ifeerffaaTuiTTatrmiHhaHgERTg]TaFT

ch TT€ 3fro ife iPr iTu[]T ed qa HT rm iaT Eqaq a-a]FT ire

in ira an ifrRI froth Effi €i                         (6+12)

2.     (iF) TIT ae iS tRE, vEfiL iaT ia]fich ffi, iha®qrmI  (D-) i± its i!-c`i-`qit€R|-

ifflEFT€qTfflt!EqT€Tch¥3ft{Eaiife(F)th€,TTftffl¥T:aiT{a3ft{aEN

ai ae VEFT gin-an RI hamed ift ala iFq5R ch ds qa e]Ra S

T5rfe± € 3k fflaRaFT ¥ RI i¢=\icni<.chch ¥i

P.T.O.
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a]TRT ¥ {c`i`ciitERl a ice iHEfr wh a?I T5FT Th €i  QD = 5.7 -pD, iri QD 3ft{

pDan{a¥whRq€imaT3ki]qFiftTT§ihaaan€.tfflaRitti,TEqTtfrrfu

Ere ifro @ ¥) T.30 wh a Sit aft TE qTaT TF €i ae tfr RE imTa 0. 1 Q

a  (iHai  Q = QD + QF)I;

(i)qTca6isrfutiaflTtsi=qTaqTaT3iredi=RTqaTTTRIalairm[

q5a aTaR rfu aH ch ialii aTaT rfu qPITHi

(ii) air nd. a ife iiih iPr imaT qS.I IumaaF RI a, Hr a]ng TTT` qu an.
fflwh a 3falife fa a fflgr ¥3

(RT) tan 5T rfu ¥T5{ rd qERT TITan rfu i± ice Hfie €, lain RI a th ira
•tF5aiFwhapaini±itriwhafroHTFfroFfflaaf¥tfrfuan

wh T5@ qri qT@ Einat ift th ch iazffin ffi{aT €i vat ffi q5F wh
rfu ch wh ffl ii5 ffi {2000 €i rfe qEF ifaS (x.) iRE tiffi ae a.,
a th a iTrta q5a liffla (wh ti) iin in?

R(x) = 1000(lox -x2)

(i) rfu aTa afro {tfflRI Sir RE tTca im ire 3ife 3H5r i]TqT qaT=Ti ife

wh q5* a rfu fr::gr ch iae ch ¥, ch wlRE giv ¥ ian
ffi tl.qirtld an7

(ii)arfhaq5aenrq[q]edifritrihach.chwhHr.an?iFqT3mEFr3a{
`qTan iin' i* itr RE fflRRIti ch qRrfu ed i± il5a ch rfu €?

(iii) qTa rm ffa `iTE fflRE' fflaT ch Hfha ed i± to aTa¥qqT rfu ¥
iindi ifr rfu a Hfrm iFen wh €i rfu tin farm ed gr (t)
ifa iHlqT qTBT7                                                                                          (9 + 9 )
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3.    man iaT Tar iaffa ffl±,a airfe, aasT 3ft{ th, 3ife th qt8€, x 3ife y a.I

ed 3qaLin TFaT ck HT5ha wh a fi€ wh `iTqT a :

uA(XA? yA) = (XA)I/2 +.yA _;

uB(XB> yB) = XB + 4yB ;`

(E) RI fa iFT iafu q¥ 6ft{ 35EFr ultF ail

wA -(12,2)

wB -(8,18).

(iF) TIT an iaT ffi an wh €i ga ed gr TREH S, eyFTr gqT iF: ham ed
qTa©ifla{aiFa5RiFIaTa,irfea@quH5uTedqaTt5aT€ica
i± €tiq`IFldr tFaa 6ft{ rfu a iin i]qT[{ a rfu iTqT a :

uA(XA> yA) =XAyA.;                                                 WA = (12, 2)

uB(XB?yB)=XByB ;                                                   WB =  (8,18).

H iae ta F5ffi fa ¥ rful 3Tan tar ipfa: tom ed i=rm T5rfu±
3ifefarigriatq5Redi]rmtTFRTigivaTfadfrTTufflqPrPeiqTqa]qT

fflTaal RI © a qu €3

(TT)   fflF TIT rm iaT fa aft iii€±iiiicb,:ii€ qa`iqITiin RE a., ice gqE5T ]qT qRE
TfiaT ga 3]5R rfu en aq5aT a :

H(XB) yB> XA) = XB yB yA

rmT (RT) a 3]fflr en Gqth tiaT ck air ca. aft qTife rfu fflqRalfa asi;fr

€1 HfaFTffi giv qF 6ft{ rfe ch i[u[]T qiftri ¥qT fu fflTaET iiTa dife ch

HfaFTffi giv fflTin a iFTan-ifro RI a ha a Sir HqF tFaTUT rfu i± fat

a wh TRm iR qTZHT drmt                                                        (3+6+9)

P.T.O.
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4.     (E) ngqT ± qqvyT q iaFT q±. ias ifa qaETaT (A, B, c, D 3ft{ E) 6ft{ th

3± (x, y 3it z) a.I qaETaTch. A, 8, c, D dr E iR HTqRE HTin ¥ a
Tis ¥l

A B C D E

ha X X y y Z

grvifro y y Z- Z y

XPF Z Z X X X

(i)gq5a-isREHTan¥7TfflT3qhaREviFa-idrqT@¥rfe
3dPrEqTti a gr ereT` TR ri a ri x, t 3it{ z ifr iFF S aTqffro iin iFT?

gT qthch. ch ¥aFT de ifr qTan a rfui

(ii) qa ida iaT gFqR. agra Ta€FT 3qha arifro HTqGmch. a rfe
i`tii.iiiGiqi\; qTqRErmch. ¥ rfu 5{aT €]

(iii)givqgraiIETETTaqTcaHaia5H3ffiHRiFTaqTrfu?qa€Tan`E'ifi

HTqiinch. a EH q5[{ qed. iaT ap agra |T5i=FT` a TTan a Tm]

tlliiiriq` HTalife era rfe I a.I

(iF) a via erfarei;:I (A) 3ife iin (8) ag x 3ir y en enin ed a.I ti± ¥ x
air y aft i5a rfu ffqqT: €i  A Sit B a ffi 3qan tFaF ga i]aiit a. :
w(x) - 8, w(y) -4

uA(xA, yA)  =  (xA)['2(yA)]'2' and uB(xB, yB)  =  xB  +  yB

3qrmchTEFT th (qu) ifr itriqTHfu t9FTqR. 3it givi5T HIT    `
qffli[;I;[qfaiELiainas`iffinHFTTPe5anTTFTaTchfflfhaiH{aT€,ch

(uA, uB) i} qFT aTH q±.I                                                                                       (i2 +6)
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5.    q[T rm rfu (A) 3fr{ qife (8) ngqT aitFTffi ian ffl± iFT TTEFT ed a.I

3ri 3qaLGTan TFaa Sir aaq5fr rfu  (x)``at ha  (y)  TR qRrfu ¥  3ft{ 3±.

fi_ rfu Tin a :
uA(XA® yA)  =  (XA)2  +  (yA)2  ;

uB(X89 yB)  =,(XB)2  +  '(yB)-2 ;

wA i (5, 5)

wB - (5, 5).

(tFT) q[T rm iaT as px 3ft{ py ¥, ch Hfen giv aTatT air TF 3I=qTa aTa
irmi qT afa fflirfu a? quT ng RE gq=aq a? TTqifuch., aiHa qT€IT 6it

Hfan givct. a q5as afaH S rfui

(iF)rfu-iraTTFTSrfuch€.,Gidch8ft{"REwh€.6fi{edEaHEFR
wh en iTqffl a :

u Af;{X A;> y ) =  X AN A=

uB(XB> yB) = XB(yB)2  ;

wA - (4, 2)

wB - (6, 3).

wlRE giv fflTfa 3it ffi gr i[5R ¥ :

txA,yA> = t5, 5z3j,  txB,yBj = t5,  iov3j  3ife  tpx,py) = ti, 2>.

H{EFi{ lain RI a qfffi i} rfu qH y (ha) i} ilm ia" ch aR ira a,
3fr{ tff fflTatT (xA,yA) = (2073, 5z2)  rfu (xB,yB) = (i073, 572) tFT HtalF ed ai

HT qrfu fflTfa RE gtsEan a? rfu en qF er=qTa H5rfu tlTfa ch ffiff

givaRTa.q]TqRIHEFaT€3qaTinq]quluiq`i?ItlfroaESRTrfu
ch ca rfu g7 rfu a. qiRIr diftrl                                            (9 + 9 )

P.T.O.
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6.    TFTrmiirarfuSifroFgHTaifa (s) gHTa (s) 3irrfu (x)  (FTqEFqF)

5T3tqTanap€isoTaqTenr¥aTh`iHTar€GFqfaTrfuriTinEa5TiiniHm€,rfu

th i]Tar TR qas FRET ra ¥[ gaT5ma S ifro qqT qRI Tmaa (F ) =q[a ffi g{T 5B

iiT rfu a jPr a{a mrfu in €i

TIT rm q5@ dfr E5T§ ife 3it gum iPr Erf` fro €[ EHtfr 6Trm, TTFT rm

iaT EHTa iin  6ft{ qRI TTTFT ii end  T5aa iFF=I:  F HEE7I ch iTT a..:   pf =  1o

Ps -12

Cs(s; x) = s2 + (x - 4)2 ;I x < 4

CF(f; x)  =  f2 + xf.

(tFT)±givSEFTTa,q5@6irrfuiftfflfhaREqT@rmRTtrmied
Hfaiha, gHTa ida 6it{ item TmaT E[{r rfu enT tfr iTUPIT Eifel

(iF) rfe lit T5ii ffl faffl a iHTp ch  "tEtrfu» T5S ffl aFT ira iifei rfu, wh

Sir wh th giv qTaT fflT an?  gil-qTaTch. a RE  gcEaF` ch. Tin ii]T

aiFen ¥? HiRE giv 3ft{ rfu iPr RI gtsEan qTaT a Erfu gg ¥5 de

qll€\,I

(TT)  qFT rm.iaT HI5R nIia iha i=RT 3rfu rfu TR iFI wh €i figr tF< i{

(t`* ) th iToiaT qrm ch H{5R ch grTa iha TR an rfu fflfir wh ifr RE

gr rm ffl i3EqTFT a Halt
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a]q,q[Trmq5qai±fuxpaTgr¥aTiFTilxp€iRERITTTFTchiq5

ida EFr fflffro qTqT a 3ft{ qa gqTa ffi a ife qqF HZFaT ¥i HQ T@ a ri

i[T wh ifl HEaE at i± ice `aTv atichtluqt`ul ' ch iTUPIT qR'i gFTTa wi at

qRI  TTTFT ail.  i}  iae TaTu  rfuq`-dticr,`ul  HFRITch.  ifr  F:  ian.  rfe  `fflu

Hfeict,cMch`ul ' 5T 5a iin iHT cal

ed@ i* iaT5in dfr rfu Ere @ wh wh ire (fflj ffigr ffir H (t* ) i±

q{TaI¥l                                                                                                                 (6+6+6)

7.      (H)  aFRwh. A 3k B i*iaeianqt5 x  (ed) 3ft{HTaREqt9 G  (iRIal=r) TR
\

evd\itiqi TFaT qRaTTRI ia5T iTq a.I 3ra REfiwi iir ili5R a an q€ ¥ :

u£(x:,G)=log(xt)+ log(G),     i=A,B.

wh G = 8A+ 88, 3it{ 8t i5F=T: rfu i 5T HTarfu ifa ti in rfu ¥]. HEfa

te ifr tin Fife ian an €, air iaifi qE (x ) tfr a Eel. ch HTarfu i]q

(G) th VEFT Ere ¥ iRaffa fin iHT H5aT €i  G = 8A+ 88  xt = 90

(i) fflfaR5T rmilla. ch wh gg, am{ giviha 8A, 88 Sire HTfafha aq G

i± tgr i3tqTFT ffl Tffl ail

(ii) HTaRE i]q (,G) i± RI i5¥ia ia{ th iTUTaT ed .a its arm RIRI

q±.I HTarfu qq ii RI grTa HI th ut t5T wh ed rd Tin iri
Hfflffa qR.I Ea chf S, iftLIT5I Ht]FHr a rfu S ail ifu "t5R tft

HTqiinchiia5aHTfaPeq55rRIi5FTa3EqTETxi±iaataed

in?

P.T.O.
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(iF) qFT rm fat qca. rfu i} vat ae fa qT5{ ire ti ifrfu ngF fiF iin i5\

•      HEfaEF T5dffro €i "ae ifa HfaFTaT SHTETth¥ RE afro 6irRE

arm wh i5fl €i ± Tin TR Hffro-fl €t ch RE 5{aT ¥t aFaTH
iaT iaGFT i5T qa iqFT iin i]iFR rfu-gil iFT 5T{DT aT HaiaT €t

I,

(12+6)


