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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt of this' question paper.

2.  Answer three question from part A and two from part B.

3. Use of simple calculator is allowed.

4. Answers may be written either in English or in Hindi; but the same medium should
be used throughout the paper.
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Ardashir (A) and Brinda (B) consume apples (x) and oranges (y).

(a)- Determine the Pareto set if their utility functions and endowments are

represented by :

u,(x,y,) = max 2x,,¥,.]. u(Xp,Yp) = min [Xg,Yg), W, = (4,4) and w;=(6,6).

€)

(b) For the same agents and the same commodities, let the utility functions and

endowments change .Let u,(x,,¥,) = 2%, 7 Y ug(xpyg) = Xp F 2¥p

PT.O.
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w,=(5,5) and w = (5,5), find the competitive equilibrium price ratio and
allocation vectors. Is the competitive equilibrium allocation *fair’? Would the
First Welfare Theorem (state it) hold at the competitive equilibrium if B’s
utility function were to change to up=2x,y.v,? Explain. (4+242)

(c) In a2 agent,2 commodity economy, let A and B have positive endowments
of two goods, *x’ and ‘y’. Assume that the two agents have strictly convex
preferences. Let O, be the bottom left hand corner of the Edgeworth box.
If B sets the prices in this economy, how would the allocation between the
two agents be determined at equilibrium? Would this allocation usually be
Pareto optimal? Explain through a diagram, “)

(1) seifi (A) =8 (B) Iw (X) @ &Rt (Y) 1 9o &

2

u,(x,,y,) = max [2x YAl s up(X,y,) = min [xg¥5h w, = (4,4) and W5=(6,6).

(@) u,(x,y,0=2x at Y g ¥p) =2, +2yp W = (5,5) ok w,=(5,5), & fore, v
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u,(x,,y,) = X,tIny, and u, (x5, ) = X,t 4 Iny,, where Yatyg=1LIf

the tradable property rights to smoke are assigned to A (A has the legal right

to smoke), the endowments of ‘x’ and ‘y’ for A and B respectively are

(M,,1) and {M,,0}). Conversely, if the property rights to smoke are assigned

to B (B has the legal right to clean air), the endowments of ‘x* and ¢ y’ for
. A and B respectively are (M,,0) and (M,,1).

(1) If the initial endowments of A and B are (5,0} and (5, 1) respectively,
draw the contract curve and find the competitive equilibrium allocations
and prices. If the initial endowments of A and B were to change to
(5,1) and (5,0) respectively, find the new Pareto efficient allocation of
¥, and the new competitive equilibrium.

-

(i) State the Coase Theorem (in the context of consumption
externalities).What is the role played by quasilinear preferences in Coase
Theorem? Do the.results in the above example demonstrate the Coase
Theorem? (4+3)

(b) Consider a situation in which there are three voters (X,Y and Z) and four
candidates (a, b, ¢,d). The preferences of the voters XY and Z are:

] X Y [ Z
Best a b d
Second Best b c C
Third Best ¢ d b
Worst d a a

Show that the simple majority rule aggregates the above individual preferences

into transitive social preferences. (3)

(cj -Riyaz (A} and Yamini’s(B) utility functions are defined over apples (x) and
oranges (y) and are represented by U (x,5y,) = x, "y ' and ug(X,,Yg)
(4/9)x, + Yg- The total endowments of ‘x’ and ‘y’ in the economy are (9,4).

FTO.
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() Find the equation of the UPF (Utility Possibility Frontier) in the (u A
u,) plane. :

(ii) If any point on the UPF could be a social welfare maximising allocation,
what would be the equation of such a Social Welfare Function? What
is the generic name of this class of Social Welfare Functions? (3+2)
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3. (@ Rohan (A) and Rahim (B), two university students, share an apartment.They
consider buying a sofa (S) which they can share; *S’ can take a value 1 or
0 depending on whether the sofa is bought or not. Rohan’s utility function
is represented by u A5, M D=({0+8).M 4 and that of Rahim is represented
by ug (S, M) = (2+8). M.

LetM, , W a » Mg and W, stand for their ‘residual’ expenditure (exﬁénditure '
on all goods except ‘S’) and total income of A and B respectively.

() What is Rohan’s reservation price for ‘S’? What is Rahim’s reservation

price for ¢S’?

(i) If M, =100 and M, = 75, what must be the maximum cost of ‘S’ so

that it is Pareto improving for the two students to buy the sofa?

(i) In a more general setting, let the utility finctions of the agents be
defined by u A(%,,G) and ug(xp,G), where G can take only 2 values ,0
or 1.Let ‘c’ be the cost of one unit of G and g, and g_ be A’s and B’s
contribution to the public good. If r, and r, represent A’s and B’s _
reservation prices for G, derive the necessary and sufficient conditions
for the provision of G to be Pareto improving. Would it still be Pareto

superior to provide G ifr,< g, ? (2+2+3)

PT.O.
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Shimla has three qualities of umbrellas available in equal numbers. Everybody
knows that an equal proportion of these umbrellas are high, medium and low
quality. Buyers do not know the quality of any particular umbrella for sale,
but sellers do know the quality of the umbrella they are selling. Buyers and

sellers have different values for each quality of umbrellas:

Quality Buyer’s Value Sellers’s Value
High 110 %0
Medium 85 80
Low 60 . 70

When buyers are not sure of the quality of the umbrella they buy, they are

willing to pay the expected value of the umbrella, given the knowledge they
have. :

(@ If it is easy to verify the quaiity of the umbrellas, what will be the

outcome in terms of the prices at which the umbrellas of different
qualities will be sold?

(i) If the buyers can’t observe the quality of the umbrellas, what is the
market equilibrium? (1+3)

Jalandhar has 2 ‘types’ of workers producing sports goods: those with high
productivity a, and those with low productivity a; .The workers know their
types but the firms which employ them cannot distinguish them according to
their type. Let 3, =100 and a = 80 and assume there are three times as

many L type workers as H type workers. Let the labeur market be
competitive.

(i) What would be the wage offered?

(i) If H type workers can otain an ITI certificate at a cost of Rs. 12 and
L type workers can obtain the same certificate at a cost of Rs. 22,
demonstrate that a separating equilibrium exists. What would be the
wage offered if the cost of an ITI certificate were Rs. 18 for an L type
worker and Rs. 16 for an H type worker? (1+3)
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profit maximising number of goats grazed?
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(ii) If all the villagers are permitted free access to the common pasture,
what would be the total number of goats grazed? Draw a diagram to
depict the equilibria in (i) and (ii). What is the generic term for, and the

Jesson learnt from, such phenomena in Economics?

(ii) If the Panchayat has the right to impose a Pigouvian tax on each goat
that grazes on the common pasture, what should be the Pigouvian tax?
(24+3+2)

(b) Let a society consist of ‘n’ agents that are reporting their net utility functions
r(x) for ‘x’ units of a public good. The Planning Board chooses ‘x’ to

maximise the sum of agents’ reported utilities.

(i) Define the Groves and the Vickrey-Clarke-Groves (VCG) mechanisms
to elicit the true utility function from each agent. Show that reporting
the true utility function is a (weakly) dominant strategy for each agent
in both the Groves and VCG mechanisms. What is the problem that

the planning Board might face in the groves mechanism?

(ii) Why does the VCG mechanism not lead to a Pareto efficient outcome

despite leading to a Pareto optimal quantity of the public good‘?
(6+2)
(1) e fn R F TR SN G SRS R W AT TERA W W 1Al g
Wmﬁﬁﬂaﬁa@aﬂﬁ’fa&ajﬁm%iﬁ fg=48g-g?(Ta I TR
¥ 2) qu IEEA (g @ ot & ¥ ¥) A A gU B 160 o AR T
Tl 4 P 4 TR N |
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Part B

5. {(a) Bercos, a monopolist food privider, caters to two consumer segments:
‘regulars’ and ‘students’. Its demand functions for the two groups are

Q1='1 0—P, and Q,=10-2P,. The marginal (and average) cost per customer is
constant at Rs. 2.

(1) If the market cannot be segmented and Bercos is forced to charge a
single price to both groups, what would be the profit maximising price
and quantity (let ‘Q’ be the choice variable)? Why do monopolists
often indulge in third degree price discrimination (do not calculate)?

(ii) Later, Bercos adopts a linear two part Oi tariff scheme : any customer
( regular or student) has to pay an entry fee and a price per meal equal
to Bercos’ marginal cost. What would be profit maximising number of

meals bought by each group (Q, a

nd Q,) and the profit made by
Bercos? '
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(i) What would be the ‘optimal’ linear two part tariff scheme (let ‘P’ be
the choice variable)? Calculate the price charged per meal, the entry
fee paid by each group and the profit maximising number of meals
bought by each group. Show that the ‘effective’ price per meal is
lower for the group which buys a larger number of meals. (3+2+4)

(b) Consider a two stage game where two firms, SAIL (Firm 1) and TISCO
(Firm 2) decide upon capacities (K, and K,) simultaneously in stage 1 and
prices (P, and P,) simultaneously in stage 2. Assuming that the marginal cost
of production for each firm is zero , the capacity cost is ‘¢’ per unit of
capacity (where 3/4 < ¢ < 1) and market demand is D(p) = 1-P. In stage
2 of the game, consider a price p* such that p* = (1- K, *~ K,*) where
K,*and K,*are the optimal capacity choices of the two firms in stage 1.

Show that a deviation P, > P* is not profitable, when P =P* (6)

(31) ek, T vt gy Yer, & IUNE 9 @ QI o ® VR’ T o
A M & g Iee AW aw Q=10-P ¥ Q,~10-2P, B\ Y% Wew dra (
3itae) ST 2 T W ORR 2

(i) af ARt T A T TR A TR A WX T L e
[ qMeA 2, W W SHAFTH T FN A T A= R B (A AR
'Q' T R B) Tl T vt eaE: g Ao i e ¥ fora B
37

(ii) @ ¥, s v @ s O 2Rw @i s 21 W wew (VR ¥
TE) T TN IS T TG F AT AT h SR T @EF HRd 6w
A T BN T T SR A e et Tl el @R we
w1 w e W (Q, T Q,) TN WK BRI T I

(ili) “Sream’ Y v 2w T (A AR P T W B AR ey T_R
T S, TE T R S R TR e YR R A
FfOrRa® T Aol WIEF @ A T e e suigy fn o =t |gm
T IE G W T T I D Y v’ uR wem S = R
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(b) Now assume that municipal zoning laws permit firms to locate only at the
two end points of the street (at 0 and L respectively). Assume that CCD has
two cafes, one at 0 and the other at L, while Starbucks has a single cafe
located at L. Observe that because of zoning laws, the game is reduced to
a one stage price game. However, the marginal cost of coffee production is
still zero and Starbucks must still incur a sunk cost of Rs.K to serve the

market.

(i) What is the Nash equilibrium of this price game? (Hint: Bertrand
competition ensues at L).What are CCD’s and Starbuck’s profits?

(i) Use the profits of 6(a) to calculate CCD’s profits without the second
cafe (but with the zoning laws intact)? Is product proliferation a rational
strategy for CCD? Why? (3+4)

() T R ¥, DR FW T (CCD) W@ wrt fFdw 3- & L Reeddier w4
wOEa T W1 WK ¥ WA A T FET AEA 8- I AR F g9w ¥ T
(CCDH Wi o Y1) & e ked o Qo Al (Fe W) @lden s
iy fe e SeareT ot R S T 21 wleel gl W Wk U ¥ W ey
¥ g WAEE A (td?) A R 8

e A B ww 'R Y e e @9 ¥ wedl yeEw 81 AR CCD L
freifier o 919 A W S D (a) 30 W o 2, @ wwaww AR ww WA 2, A

‘L faeidie o3 7 D W0 o ¥ (b) T W fem B

of? wREaR a9 & 8, aaa%r @ & ¥ W (V18) (b-a).(4L-a-b)’—K[d
CCD¥ (¢/18) (b-a).2L+ a+b)?] 81 (¥ b > a)

(i) W @Y 2 < (L/2), 79 &R A CCD (¥4 3a) w8t foua 2w, AR 98 waw
) A e 27 T 7 Kk T A T ER AR AW B AR A ey Twwr?
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(i) 5@ e et 1 e et v 27 (G T TR L w g

21 CCD T WREe & o &4 2 ¢

(i) 6(a)F ST TH, T T B WK CCDD T & I0AT R (Toeg AT
FE @0 8) =N T $ed CCD & fow v adana wiAfy 27

Two pharmaceutical firms, Abbott (Firm 1) and Bayer (Firm 2) are engaged
in a joint R&D project. Each firm has two options: to put in effort (E) and
not put in effort (N). The project is successful if they both put in effort and
the total output of 2 is divided equally between them. Effort has a cost ‘¢’
where ‘c’ lies between 0 and 1 (excluding both end points). If either firm

does not put in effort, the project does not bear fruit and the total profit of
the project is 0.

(1) Model this situation as a simultaneous move game. Find all the pure
and mixed strategy Nash equilibria. Draw the best response functions
of 1 and 2 in thé (p,q) plane if 1 mixes his pure strategies with

probabilities ‘p” and ‘(1-p)’ and 2 does the same with probabilities ‘q’
and ‘(1-q)’.
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(i) Now assume that Abbott moves before Bayer. Model the above situation
as a sequential move game and find the pure strategy Nash equilibrium/
equilibria. Further, find the Subgame Perfect Nash Equilibria (SPNE).
What do we mean by a Nash equilibrium ‘requires behaviour to be rational

only on the equilibrium path’( in this game) ? ' (4+5)

(b) Let players 1 and 2 play a sequential game. Player 1 starts the game and can

take one of two actions, A or B. If player 1 chooses A, player 2 can choose
among actions C or D; should player 1 choose B player 2 can choose
between actions E or F. The payoff vector for actions A and C ( chosen by
1 and 2 respectively) is (3,0) [where the first element in the vector is the
payoff to player 1 and the second element in the vector is the payoff to
player 2]. The analogous payoff vectors associated with actions (A,D), (B,E)
and (B,F) respectively are (2,0), (1,0) and (2,1) respectively.

Define a Subgame Perfect Nash Equilibrium in a sequential géme. List out
the strategies of players 1 and 2 to find all the Nash and Subgame Perfect

Nash Equilibria of this game. (6)

(3r) e %A, Abbott (w#-1) 9 Bayer (Wt - 2) g R&D IR ¥ A 31 TRH

o & o fiee 2 v we (E) T TR S (N)! W=z wha B A
aﬁmm@r%wzmﬁawﬁwﬁzmtma&m ‘C’
st adaA R (ﬁdﬁﬁgﬁaﬁé\m)uﬁaﬁ%ﬁﬁm
S5 T A o A E T TE BN A Qore A FA A ‘0> BrI

(i)ﬁ%ﬁ@-@wmﬁa%mﬁﬁﬁﬁlﬁ@ﬂmﬂiﬁﬁ
J wge W@ W (p,g) T 1T o & wad e R e SRy, o
1- A T8 AR B FTET P’ I op’ % TREE T B T 2 - U T
‘q ‘1.q’ B WL A B

(ii) s wAQ & abbott, Bayer%%ﬁmﬁmﬂlmfﬁlﬁﬁ FTHRE
wﬁa%mﬁmﬁﬁwmwﬁ%ﬁm@?mﬁu A 3T /R I
A G (SPNE)mﬁlgaﬁwwaﬁ%ﬁwﬁw@#m#@wm
R R T TGS B S (z@ B A
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‘¢ d ‘D’ﬁ%gﬂﬁaﬂmé,uﬁﬁama—l ‘B’ @ w8 A Raendt-2
ﬁﬁmanﬂvﬂ%?mﬁhwﬁﬁmﬂxa%%Wm1azmﬂ%ﬁm
Amaiiw T (3,0) B (ﬁﬁ%ﬂtﬁ%ﬁﬂﬂ'@rwmw%ﬁ'ﬁa{a&
e Rt -2 & forg wew dade el @ T gREEE (A,D), (B,E) 7 (BF)
w1 (20), (10) T (2,1) }1 T FTEET B I IEA T A7 FgerT
o X T A & 3 39 Qe P S age T w @ o Raendt
17 2 Fwh wEial ® e W

(5000)



