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1.

2.

A super-speciality hospital, the only one in a small Indian city, acts as a monopolist
and charges patients using a two-part tariff. Patients must pay a fixed rponthly
fee, a, to obtain a consultation card, after which they ;:an 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 (uninsured patients) with demand: p,. = 1,100 - 10 q,

4 »

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

constant at MC = 1,000.

3
-

(a) Assuie that the hospital can distinguish between the two types of patients
(by accurately verifying their insurance status). Find the optimal two-part

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

(b) (i) Suppose the hospital cannot distinguish between patient types, and
serves both types of patients. Find the uniform Oi two-part tariff (a,

p) and the profit earned.

(i) Find the optimal two-part tariff (a, p) and the profit earned. Explain,
by calculating the average price paid by each group, that the optimal

two-part tariff scheme reflects second degree price discrimination.
(6+12)

(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 beh.aves like a third-degree
price discriminator: it is a monopolist in India and a price taker in the

US.
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(b)

3

Its demand function for Atorvastatin in India is Q,= 5.7 - P, where Q and
P, represent the quantity demanded and the price cilarged in India. In the
US, the price per unit of the drug (in Re terms) is Rs.1.30 and the quantity
sold is Q.. Ranbaxy’s marginal cost is 0.1Q (where Q = Q, + Q).

() 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.

(i) Calculate the deadweight loss in each of the two markets. Qualitatively,
do the prices charged correspond to the underlying elasticities in the

two markets?

The coastal town of Ratnagiri is known for its fishing industry, particularly
for high-value seafood such as prawns. The local 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(10x — x?)

() Find and graph the average revénue and the marginal revenue per
boat. If fishing licenses are issued free of charge, how many boats will.

operate in the competitive equilibrium?

(i) What would be the number of boats that maximise total profits? Does
your answer illustrate the importance of defining property rights for

‘common pool resources’?

(iii)) Suppose the ‘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)
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4

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:

(2)

uA(XA: yA) = (XA)V2 + YA > WA = (12,2)
Up(Xp, Yp) = X + 4Yy 5 W, = (8,18).
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 functions and the endowments of the agents are represented by :
uA(XA’ yA) T Xy Yao A (12, 2)
uB(XBa yB) = XB YB 5 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?

Now assume that Beti’s preferences exhibit altruism, so that her new utility

function is represented by

WX, Vo X,) =X, Y Vs

Alpha’s utility function and the initial endowments of both agents remain
unchanged from part (b). Compute the competitive equilibrium prices and
allocation. Find an allocation that is Pareto superior to the competitive
equilibrium allocation and explain your result in the context of the. First

Welfare Theorem. (3+619)
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4. (a) Consider a political system in which there are five voters (A, B, C, D and
E) and three candidates (x, y and z). The preferences of the voters A, B,
C, D and E are given in the table.

A B C D E

Best X X y y z

- Second Best y y z z y
) Worst z z X X X

(1) 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 these preferences through a diagram.

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

preferences into transitive social preferences.

(1)) 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 (B) consume goods x and y. The total
endowments of x and y in the economy are w(x) = 8, w(y) = 4. A and B’s

respective utility functions are :

UA(XA’ YA) = (XA)I/Z(yA) 12 and UB(XB’ YB) = XB + yB

Derive an equation for the Utility Possibility Frontier (UPF), and graph the
UPF. Find the values of (U,, U,) if a Central Planning Board maximises a

Rawlsian Social Welfare Function. (12+6)
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5.

6 P

Let Afreen (A) and Bashir (B) constitute a two-agent exchange economy. Their

utility functions and endowments are defined over music (x) and food (y) and are

represented as follows :

(2)

(b)

UA(XA, yA) = (XA)2 + (yA)z 5 WA = (55 5)
Uy (ks ¥a) = ()’ + (9 W, = (5, 5).

Assuming the prices to be Px. and Py, find the competitive equilibrium
allocations and price ratio. Is the allocation unique? Is it Pareto optimal?
Depict the preferences, the budget constraint and the competitive equilibrium/

equilibria in an Edgeworth box.

As the agents become older, their tastes and endowments change and can

be represented as :
uA(XAa yA) = XAYA 5 W'A = (43 2)

U (X, Vo) = X(¥p)2 5 w, = (6, 3).

~

The competitive equilibrium allocations and prices are :

(XA’}’A) = (5, 5/3), (Xp,¥p) = (5, 10/3) and (PP ) = (1, 2).

The government is particularly concerned with an equitable distribution of
good y (food) across individuals, and it proposes an allocation (x,,y,) =

(20/3, 5/2) and (x,,y,) = (10/3, 5/2).

Is the proposed allocation Pareto optimal? Which price ratio can sustain the
proposed allocation as a competitive equilibrium? How does the result
illustrate the Second Fundamental Theorem of welfare economics? Explain

briefly. (9+9)
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6.

7

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 P, = 10 and that of steel be P_= 12. Further, assume

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

by:

(2)

(b)

(c)

C(s;x)=s2+(x-4)2;x<4
C.(f;x) =f+xf

Find the competitive equilibrium profit maximising quantities of steel,
fish and slag. Further, compute the profits made by the steel mill and the
fishery.

Compute the profits 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 quantities be considered Pareto optimal? Draw a
diagram , depicting the competitive equilibrium and the Pareto optimal amount

of slag. o~

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, suppose 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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7. (a)

(b)

8

price ‘q’ for each unit of slag dumped in the river. Rewrite the profit

maximisation 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 Pigouvian tax
rate (t*). (6+6+6)

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(x, G) =log (x) +log (G), i=A,B.

where G = g, + g, and g, denotes individual i’s contribution to the public
good. Each agent has an initial endowment of x, = 90, and two units of the

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

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

g, g5, and the total output of the public good G.

(ii) Set up the Lagrangian to calculate the Pareto efficient level 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’iain the
free-rider problem. Under which type of preferences would the Pareto
efficient output of the public good be independent of the endowment

of x?

Let a power plant operating in Singrauli, a small town in Madhya Pradesh,
be a natural monopoly. Assume 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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L TSI RO e ¥ R T g WA Seiel THIReR & w7 X i weal
2 3R Al o 3 - R A Toh TR S TEd Jooh ofal 31 A Sl TR I W Hey
& o v Fiftea Wit T (2) & S o B 2, e o 3 vl [t ge
WA e fhat W aR S ¥ Fie aoha 21 98l & TR @ W R

- Y1 (Sierpa W) S i g p, = 1,200 - 10 g

- T 2 (fSe S are wher) ome A g p, = 1,100 - 10 q,

Bl q Ui e ar=nsh o 9e Sl gEin 81 Ui O Qi O R, MC = 1,000 |
() 9T AT T SETAe S YR & AR & S R IR aohal 8 (St ST Rl

W G WA D )| TIF TR & W S o seem - 901 2RE (a, q) AR
ST e A S

@) (i) 9w T T ST S S YRR A SR Rl Y gl 3% Sl WK @
' A T SIS HA 21 THGART - 9RT eRE (a, p) IR AT @y A
EdlE !

- (if) Foea™ &t - T 2RF (a, p) 3R AR AT A AT Tekeh TIE B/ S
S SN H S T IR TS W I T I - 9Fr Re
A B i & T e @ T 2 (6+12)

2. (F) A iR T Fed, & @ ela &0, Wy R (D) @ R ke
AR dl T SedIe el 2 3R 58 e (F) el 8, aF e Ra 3 shiRen
WS T TR - A0 T Aewachal 9 TRE SI9ER SR 8% 9% R 9§
TR 3 o SRR ¥ e el 21 "
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9IRS ¥ TeRare et & forg Tuelt Wi o W w31 Q= 5.7 — P, WEt Q, K
P et 3 i ot 7€ T 9K gt o T e o < 1 SR ¥, < B
Tl @ (X ) 130 T 2 3R R T e F 31 e @a @R 0.1Q
? (WE Q=Q,+ Q)

() 9IRS 3T SARDT A TN T <o T A= R SR SR TGA ¢ 7o 7 Dol
el TR H9T G D I N G TSE

(ii) B TR X JeAT WG N TOFAT TR OISR T ¥, FAT TC T 7 A
SR ¥ SarRa o D IgeT 37

(@) TR o T TR F A T I & o uRE 2, Ply w0 d fw R
I e Ao G Ao & Torg) Sl dewE MR S SeE 3 e s
RN TS TS TN IS @ Ge il FERR Rar 81 U ASel uehe et

e W T S AT 72000 31 3R vE R (x) Hew wwfer 2R T,
A AW T g Tored (IR F) e dn?

R(x) =1000(10x — x%)

() R 7 Shad Tod AR QT ToTeT T HE AT SaH A TG AR
TS TS & WIRed Frgee W T om F, @ s ages § e
A w B 7

(ii) STRAEHE el oI VI e o Torg Hentait oht Ser SR BN ¢ Rl et IR
1 113 O oLl 1o BT U e B s Tl e ) B

(iif) FT SR R N R’ w R IRET FE D T AEEE gl {
At & AW T WRERE wE e 31 U e e aeed e (t)
o v =g ? (9+9)
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A iR & v e sreferaen 9 o woie, o SiK e, St @ oy, x A y T
I ITARET e S ARE G981 S Femar aatar @ 2

3.

11

u,(x,, y)=x)4+y,; w, =(12,2)

uy(Xp, ¥p) = X5 + 4y, ; w, =(8,18).

(=) e A o1 Felfeor R AR TS WH T

(@) W Ao & /S 3 SR 21 59 Wed gY URGH W, W U Ui VoW 6

()

et YHITBIERRETE Sl T8 T8 el 8, St Sl e Tevrhell &1 <&l 21 Taiel
% ST e K §Ua @ e WeR ¥ aatar o e

U, (X0 V) =X, 5,5 w,=(12,2)
Uy(Xg, Yg) =Xg Vg 5 w, = (8, 18).

=9 Rufy =t vsiiad diew A TuiEse semr o gl S R 91T TEiRmRaTs
R e 5T PR TR Tl AR GerT e o 0T S0 4T 98

e R oI & JIEY 27

3 A wfore T siiet 96t wrifiead WaeRar wai ¥, Red Saer @ Suaiie
T 9 YehIK <3l S 9ehal 2 :
uB(XB’ Y XA) =XpYpYa

W (W) ¥ HHT T STAR BT 3R AL Tole) St TR €9eT SaRafia e
21 Wieell Sger T S e S AT ST T T SEET T SR S

- VieE WG ST ¥ - g €7 ¥ A B 3R T e W & g

F o IR S e SR (3+6+9)
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4. (%) T Tomiieen e W R wX e 9 FeEr (A, B, C, D 3R B) 3 W
IHIEER (x, y 3K z) 1 TR0 A, B, C, D 3R E o MRl aiferent 4 @

T 2

A B C D E
9}‘8/ X X y y z
{fm"ﬁ% y y z - z y
g qU z z X x X

@ W-maﬁaﬁwﬁﬁﬁ?wmaﬁmﬁm—mmﬁﬁzﬁ
TR S S ST W AN A T x, ¢ AN 2 WA A e A wie?
T SR G T ARG T WA q TG

(ii) 98 <Y T FHER TEA TR SRIGT RN WAMSAA ol Gebih
IRITSTER WISl & Tehie el Bl

(iif) TNEIER T e @ AW ¥ Fohe IRNER &1 W@ BW0? Faern ‘B W
WIREAS F ¥ TER 9 6 WIS 9gAd WOEM & WMo ¥ W
qrITTeE WAREE 3 GRS T @1

(@) D Toic FRET (A) I Bar (B) TG x A y F IO FA 2 i 7 x
AR y N [ IR T 2 A IR B GalRR ST Her T YhR 8
w(x) =8, w(y) =4

UA(XA’ yA) = (XA)UZ(yA)I/Z and UB(XB’ yB) = XB + yB

SR ST SR (F9ew) B R T e e dR AR s 6 Uh
TG AR ST PR A AT aiTs Hedn e i A e 8, W
(U,,U,) & 99 1 & (12+6)
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5. WM SRE JHIT (A) 3R 99k (B) v A -wRw Rfva srismen @ 6T 9Rd 2
I SERE Fe SR Saee i (x) @K WieF (y) W uienfie § 8k 3%
FER i I e

u,(xA,y,) = (%) + (v,)%; w,=(5,5)

u(Xp, ¥5) = (%5 + (¥5)%; w, = (5, 5).

(%) ¥ ARW 7 St Px 3R Py ¥, [ wiveadl dgem SEeT AR T SIgae A
o1 T e SRS 27 = 98 RA T 27 MuEmal, See SEn SR
wioruell Sger/ageml o TSEy Siad 9 gyl

(@) - IR B I B, I TR I AR IR SR § AR I% 39 HK

TIAT T O B

U, (X Va) = XY, w,=(4,2)
Uy (X, ¥p) = X5(¥p)2 5 w, = (6, 3).
witerel Sgee SideT 3K S 39 TR B

(XY, = (5, 513), (X,,¥) = (5, 10/3) 3R (PP ) = (1, 2).

R A w0 ¥ i @ S g y (o) B e R # e B 2,

AR TE AGST (x,,y,) = (20/3, 5/2) AR (x,,y,) = (10/3, 5/2) T & HH 31

] WA e el Toead B 7 i a1 e I Wl e il Hoerdt
TEOH B & A THIY TG Gohdl 8 7 I8 YR eI T o gE) e Wl
T DY TEiar 37 e W e Sl (9+9)

PTO.
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6.

W ¥R o it ¥ fow v s Be (S) T (s) s (x) (T wew)
T JWET HEN 81 T TSI 3 S Sl 8 Waieh T ) 90 3 97 T3 o 2, <o
AT W RIS WG T8 21 SsEE o R Uk W el (F) SO SO R SR
T TR ¥ 9A W WA B 2

msﬁﬁmw@ﬁmﬁﬂmsﬁtmﬁw@m%lmm,mm

& T B 3R o T @ AN e P §9 R 9T T ¥ P = 10

P =12

s

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

C.(f;x) = £ +xf.

(F) ARETE dqem & S, IS I T B SR T A A FIG Sl SEE
SfiRa, e Rel 3 9c e B0 Alia oM S I0FT SiRm)

(@) 3l & w = Ao 8 9w A Lthn” B H A T S W, T5el
AT T B Ao A FABRR? TR B RS wew A W
T 27 Wl Uger SN W o R TEE WE W T g T IRE

EEIEN

(@) T <A i wER SEE B 3R Soied @ W 9 I 81 e | w
(t*) o OFT FIRT W WEHR h T W W I AR A wi i R

R AT HT IR 8l Gl

@
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FE, A SN o0 ol & foIY Uk geue SIeik Hie @ Forad e Ui ol e

T T SR W 2 AR 98 T HEN F D TG qhel 21 FG A9 | S
T RN W TAE THE B T T SR R R ER TR 6 SR
T qed Al @ T WM St el @ o o i e
JARIheHERT o B eI o FR

Tisy Fr Tt ot Wi S o O ARl @R () RaRmm W ow (1) &

WER 2 (6+6+6)

7. (@) @ =R A it B P fom el =g x (39) AR qEeE 9 G (e @) |
ITARET ForT TR Y T §1 S9E mefiead e TR @ el i €

u(x, G) =log (x) +log (G), i=A,B.

W& G =g, +g,, A g, TAW TR | H AEGE B0 X ANEH S 1 FeAH
ol B I AR R 2 2, ot el g (x) 9 9 Tl B weeie a6y
(G) = v T ¥ wRafia fora 1 @&han 81 G = g, + g, x,= 90

(i) SHARE TEFN Y AT 8T, TR Fgqe ANRH g, g, 3K A 95 G

% Hel ST H T4l AR

(i) I a5 (G) & RE! I TR N WA F D Y SRR i
TR | U a6 B Rel H[IA W A A BN STANT FHH T TR 6
TfE W) T ged F, TH-TER e T 98T ¥ e R weR a8t
WRIHHTSA & T8 GasiAeh 9% 1 el HIA ITET x H Terie § w@ad
e

PTO.
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(@) o I & 71 1w & T S ¥ IR e ¥ S v Rem 9aT v
T THIEER 31 A A o WeEiiin Scare 99 3 gaat st SiK e
AR e w2 m@muﬁm‘-ﬁaﬁﬁhﬁmélm
o i 1 98 w0 e TR Sl - UoRaoT St Rl o Gl 31

(12+6)

(6500)




