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MEC-001 : MICRO ECONOMIC ANALYSIS
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SECTION - A
Answer any two questions from this section. 2x20=40
An economy comprises two consumers, 1 and 2,
with two consumption goods bi-cycles () and
wheat (w). Both consumers have the same utility
function (b, w)=bw. Bicycles and wheat are
produced by two firms which use only labour
according to the production functions.
b=J and w =05}
Both firms are owned by consumer 1, and
consumer 2 owns 200 units of labour.
(2) Find the production possibility frontier for
this economy.
(b)  Find the competitive equilibrium.
(c) Find competitive equilibrium if every
consumer owns 100 units of labour and
owns one firm.





image5.png
(d)  Find the pareto efficient allocations for this
economy.
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A consumer’s preferences over a single good xand

other goods  is represented by the utility function

b (%, y)=log (x) +y. I the price of x=p and price

of y=1, and income m > 1,

(2) Derive the Marshallian demand for
xand y.

(b)  Derive the indirect utility function.

(9)  Use the Slutsky equation to decompose the
effect of an own price change on the
demand for ¥ into an income and
substitution effect.
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Youareasked to solve a public good problem with
2 agents. Agent i has utility function a,
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log (g,+ g;) +x; where g, is the amount of the
public good contributed by agent i and
x;= amount of private consumption of agent i.
The budget constraint of agent i is ¥, +g =w.
where w, is the initial endowment of agent .
Assuming w; > a; for each agent,

(@)  compute the Pareto~ optimal level of public
good provision for this economy.

(b) Describe the voluntary contribution
equilibria for different values of a; and a,,
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(@)  compute the Pareto~ optimal level of public
good provision for this economy.

(b) Describe the voluntary contribution
equilibria for different values of a; and a,,
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Consider the market for used cars. There are 100
cars for sale, half of them are bad while the others
are good. The owner of a bad car is willing to sell
it for any price above ¥ 400 but the owner of a
good car is only willing to sell it for at least
1000, The bad cars are worth 2 600 to buyers,
and some are worth ¥ 1200 to them.

(a) At a Pareto efficient allocation which car

wil be sold ?

(b)  If buyers cannot observe the quality of the
car for sale, how much would they be
willing to pay for a car ?

() Which cars will be sold inequilibrium in this
market ?

(d) Suppose that the fraction g of the cars in
the market are good. If buyer still cannot
observe the quality, how large must g be for
cars to be sold in equilibrium ?
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Answer any four questions from this section. 4x1f
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(a) Dislinguish between pure strategy Nash
equilibrium and mixed strategy equilibrium
When would you use mixed strategy
equilibrium ?

(b) Find all the Nash equilibrium of the
following game :

I Player 2

I
Player1} T |
Tp | G4 [ 13 |
Down | (4,1) | 2,2) |

Assume that there are four firms supplying a
homogenous product. They have identical cost
functions given by C (Q)=40 Q. If the demand
curve for the industry is given by
w=100-Q,

find the equilibrium industry output if the
producers are cournot competitors. What would
be the resultant market price ? What are the
profits of each firm ?
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Rita faces the choice problem between two
gambles. In gamble one, she wins 200 if a coin
comes up head and loses 100 if the coin comes up
tail. In gamble two, she wins 20, 000 if coin comes
up head and loses 10,000 if coin comes tail.
Assuming her initial wealth w is 10,000 find :
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if a risk neutral Rita would accept either,
both or neither of the gambles

What would be her decision on the gambles
given her utility function U= vw ?

Compare and explain your results in
(a) and (b).
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Discuss the approaches adopted by Pigou and
Pareto for analysing the problem of welfare
AR
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Why is there a social cost to monopoly power ?
Suppose a Production Process gives rise to
negative externalities, would your answer on
social cost of monopoly change ? Explain.
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10. The production function of firm is given as :
Q = K05 105
Payment to labour (w)=1 and that of capital

services (R)=1. Assuming that the amount of

capital is fixed at { = 10, derive the firms’s short-
run average cost curve and explain its shape.
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SECTION - C

Answer all the questions from this section : ~ 2x10=20

Write short notes on any o of the following :
(2) Envelope theorem

(b) Hidden

formation.

(9) Actuarially Fair Premium

Differentiate between (any two ) :
(2)  Profit function and cost function.
(b)  First and second welfare theorem

(6) 15O cost and ISO grant functions
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SECTION - A
Answer any fwo of the following : 2x20=40
1. There are two persons (1 and 2) in an economy.
They consume two goods ¥i and xj [where

i stands for commodities]. Their initial

endowments of the good i (i=1, 2) are w} and
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wh. If you know that they have identical

preference, compute the equilibria of the

following
o

Max(xf)"(

Subject to Py x| + P, xj =Py w{ + P, w)

Where the endowments of the agents are given

as,

Agent1: w} =
Agent 2 : p?
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(a)

®)

How do firms under Bertrand model arrive
at the equilibrium price ? In what way is
this model different from that of
Cournot's ?

The linear demand functions faced by two,
firms are given as

yi=ar=bipy+epy
Ya=agtep;=bypy
Show that quantities are always lower and

prices higher in Cournot competition than
in Bertrand competition.
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@

®)

Discuss the problem arising due to hidden
action and hidden information.

Consider a market where 100 persons want
tosell their used cars. There cars are of two
types, good and bad (in quality). Itis known
that only half of the cars are of good quality.
The owner of a good wants to get at least
Rs. 1,00,000 while the owner of a bad car is
willing to sell it for Rs. 50,000 The buyers
are willing to pay a minimum Rs. 60,000
for bad cars and Rs. 1,10,000 for good cars.
In this market, however, only the owner
knows whether the car is of good or bad
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quality. If the buyer is willing to pay the
expected value of a car, work out the
equilibrium outcomes in the market.
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What problems would you encounter in making
social decisions if you want to implement the
following rule : an allocation X is socially preferred
to an allocation Y only if everyone prefers X to
Y2

To overcome the problems, what alternatives
would you advocate ? Discuss their features
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SECTION - B

Answer any five questions from this section : 5x12=6

If the utility function of two goods x and s given
as

U=xy?
(a) Derive the indirect utility function if p, and

p, are prices of x and y and m is income.

(b)  Use the information in (a) and derive the
expenditure function.

Do you agree with the view that public goods
cannot be provided efficiently ? Give reasons in
support of your answer.

(a) Distinguish between pure strategy Nash
equilibrium and mixed strategy equilibrium
When is a mixed strategy used ?

(b)  Find all the Nash equilibria of the following
game :
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Player 2

Player1 Left [Right

Up_ |G, 4)[(13)

Down [(¢,1)[(2,2)
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Assume that there are four firms supplying a
homogeneous product. They have identical cost
functions given by C(Q)=40Q. If the demand
curve for the industry is given by

P=100-gq,

find the equilibrium industry output if the
producers are Cournot competitors. What would
be the resultant market price 2 What are the
profits of each firm ?

Veena faces the choice problem between two

gambles. In the first gamble, she wins 200 if a

coin comes up heads and loses 100 if the coin

comes up tails. In the second gamble, she wins

20,000 f the coin comes up heads and loses 10,000

i the coin comes up tails.

Assuming her initial wealth w is 10,000, find

(a) Ifa risk-neutral Veena would accept either,
both or neither of the gambles.

(b)  What would be her decision on the gambles
given her utility function U = V& ?

() Compare and explain your results in
(a) and (b).
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10. Discuss the approaches adopted by Pigon and
Pareto for analysing the problems of welfare
economics.
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Why is there a social cost to monopoly power ?
Suppose a production process gives rise to
negative externalities, would your answer on the
social cost of monopoly change ? Explain.
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SECTION - A
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Answer any two questions from this section
2x20=40

Consider the following pure exchange economy’
‘There are 2 consumers and 2 goods. Consumer 1
has an endowment of 7 units of good 1 and 3
units of good 2, (i.e, w; =7, 3), while consumer 2
has an endowment of 3 units of good 1 and 7
units, good 2 (w,=3, 7). The consumers utility
functions are given by : uy=1x;;+1,, and
wy=min(xy, X} where x;, is consumption of
good 1 by consumer i.

(a)  Find the set of pareto optimal allocations of
this economy.

() Find the walrasian equilibrium.
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Consider an industry with two firms. Each firm
has a constant marginal cost c'(q) =0. Let the
market inverse demand function be
P(Q)=100-Q where Q=g; +4,
Find :
(2) The competitive equilibrium level of
industry output.
(b)  Compute optimal choice of output in
cournof equilibrium.

How economists utilise the concepts of efficiency
and equity to analyse choice issues ? Briefly
explain equity-efficiency trade off.

() What do you mean by hidden
information ? Suggest measures to mitigate
the problem of hidden information.

(b) Suppose that the market has 100 people
who want to buy a used car and 100 who
want to sell one. Further suppose that 50 of
the used cars on sale are lemons (bad) and
50are plums (good). While the buyers know
that the market is selling good and bad cars,
they do not know which 50% are lemons
and which are plums. The reservation price
of cars are as follows
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(@)
(ii)
(il

)

Seller of a plum  : Rs.2000

Seller of a lemon : Rs.1000

Buyer of a plum : Rs. 2400

Buyer of a lemon : Rs.1200

(A) If a buyer doesnot know the
difference between cars, how
much he will be willing to pay ?

(B) Describe the equilibrium of the
market and identify how does
adverse selection happen.
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SECTION - B

Answer any five questions from this section : 5x12=60
‘The marginal productivity of labour in a firm is
given as MPL=A (400~L).

(2) 1f A=02 and the real wage is Rs60/- how
many labour will the firm want to hire ?
What reason will you give for that result ?

(b)  Suppose the wage is increased to Rs.75
How many labour will be hired ?

() Keeping the real wage at Rs.60, how many
labour will the firm hire if A rises to 0.5 ?
Interpret your result

Suppose utility function of the consumer is given

as u (X, Xp)= X325

X, = consumption in period 1

X, = consumption in period 2.

The consumer lives for two periods. In period 1
her income is Rs.1000 and in period 2 she has no
income. If the market rate of interest is 50%, find
the optimum consumption in each period.

Suppose a farmer is deciding to use fertilizer or
not. But there is uncertainty about the rain, which

will also help the crops. Suppose that farmer's
choice consists of two lotteries

1
3)

1
Fertilizer = (50, ; 10,

1 1
No Fertlizer = (30,7 20,5
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If the farmer is an expected utility maximiser and
has monotonic preference, what would he choose
if he were

(@) Risklover

() Risk neutral and

(c) Risk averse ?
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(a)

®)

®)

What is the meaning of inefficient provision
of public goods ? Explain how would you
relate this problem to market failure.
Suppose that there are two goods fish (F)
and transport (T), one private and another
public. There are N people in the town who
use these and the utility function of the it
person is given as u;=(f)?T. If the
production possibility frontier is given as
F2+3T2=1800, find the pareto-optimal
provision of T.

Consider the matching pennies game : (4+8)

Plays 2

Heads [Tails
Plays 1[Heads|1, -1 | -1,1
Tails |-1,1 1, -1

Find the Nash equilibrium of the game.
Consider the following game

(6,4) (54)(1,1)
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(i)  Describe the game in its normal form.

(i) Describe all the subgame perfect
equilibrium of this game.
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The utility function is given as u =x"/"y*~ where

xand yare two goods. If the prices of x and y are

Py and p,and m is the income of the consumer

(®) Derive the expenditure function
Elp, P, 1)

(b) Given p,=2, p,=3 and m=200 with the
above utility function, find the utility
maximising bundle of x and y.
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11.  Write short notes on the following :
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(a)  Producer’s surplus
() Boumol's alternative theory of firm
(9) Hotelling lemma

(d) Second welfare theorem
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SECTION - A

Answer any two questions from this section :
2x20=40

Consider a pure exchange economy with 2 goods

(X and Y) and 2 consumers (A and B) having

utility functions

Consumer A: uy = (x4)?y, who is endowed with
(2, 6) of the commodities;

Consumer B : ug=xy , who is endowed with
(4, 2) of the commodities.

Compute the market equilibrium price and
quantity combinations of the consumers that will
result in efficient allocation of resources.




image42.png
Suppose there are two types of used cars : good

and bad. A good car if it is known to be good, is

worth Rs. 3000 to a buyer and Rs. 2500 to a seller.

You are told that the supply of cars in that market

is fixed and possible buyers are infinite. A bad

car, on the other hand, is worth Rs. 2000 to a

buyer and Rs. 1000 to the seller. There are as

twice many bad cars as good cars.

(2) What would be the prices of bad cars and
good cars, if there was perfect
information ?

(b) What would be the price of used ca
neither buyer nor seller knew whether a
particular car was good one or bad one and
all agents are risk neutral ?

() Assume buyers cannot tell if a car is good
or bad. Which would be the market price
for used cars and how many good cars
e peulhr> ity
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(@)

Consider that there are two good cars to
every bad car; but buyers cannot tell if 2
car is good or bad. Which would be the
market price for used cars and how many
good cars would be offered ?
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There are 2 firms in an industry facing market
demand : Q=3200 - 1600P. Their costs functions
are as follows,

Firm1:  TC, (q;)=025 q; and

Firm2:  TC, (q,)=05 q,. Solve for the cournot
output levels, market price and profit levels of the
firms.

Discuss the views of Pigou on the theory of social
welfare. Make a case to refute his arguments.
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SECTION - B

Answer any five questions from this section ;
5x1.
An industry with n =100 identical firms faces the

10000
—Q  and total cost

inverse demand curve
function :

_ 50+ (@)’

b1

(a)  Find the long run equilibrium, quantity and
the price of the industry,

(b) Suppose that the government imposes a
license fee of 15. Find the new long-run
equilibrium of the industry.

() Suppose that the government imposes a
per-unit tax of 4.50. Calculate the short run
equilibrium.

TC (q5)




image46.png
An industry is having one dominant firm with
zero production cost and 50 competitive firms,

2
each with cost function : TCi = [(q')g } The

market demand faced by the industry is
Q=1000-50P

(2)  Calculate the price set by the dominant firm
(b) Calculate output levels of all firms
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A consumer has the following utility function with
income (I) and market prices Px and Py
u=10X"% Y07, Using this,

() derive the indirect utility function

(b)  derive the expenditure function.
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Suppose 10 people live on street and that each of
them is willing to pay Rs. 2 for each extra dustbin,
regardless of the number of dustbins provided. If
the cost of providing dustbins is given by C (x) =12
what is the pareto efficient number of dustbins to
provide ?

Consider the pay-off matrix of a game given
below :

Player 2
Player 1 ! 0
i A 11 | 3,3
N 24 | 42

(a) Find all the Nash equilibria of this game.
Which player(s), if any, would have a
dominant strategy ?

(b) Suppose that player 1 moves first by
choosing either A or N. players 2 observes
player 1's action and then chooses I or, O.
For every action combination, the player’s
pay-offs are the same as in the above
pay-off matrix. Draw a tree of this new
game. How many strategies does player 1
have and what are they ? Find all the sub-
game perfect equilibria of this game




image49.png
10.  If John’s utility function over his utility function
is u(y) =Y.

(a) What are his preferences towards risk, risk
averse, risk neutral or risk loving ? Give
reasons in support of your answer.
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(b) John drives to work every day and has to
spend money to pass through the toll gate.
He thought of devising a way to evade
payment. However, he knows that there is
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1
a  probability of being caught at the gate

ina given day if he cheats and the cost to be
incurred by him towards payment of fine is
Rs. 36. If his daily income is Rs. 100, what
is the maximum amount he will be willing
to pay for one day at the toll gate ?

1. Critically examine the arguments put forth by
Boumol in his model of alternative theory of firm.
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SECTION A

Answer any two questions from this section. 2x20=40

1

Consider a small country with two individuals,
Anita and Babar, and two goods, corn (C) and
chicken (H). Anita and Babar have utility
functions given by
UM =020 C+08InH,
UP=08InC+02inH.
The economy as a whole is endowed with
100 units of corn aind 50 units of chicken.
(a)  Solve for the marginal rates of substitution
between corn and chicken for Anita and

Babar. Show the condition that represents
allocative efficiency in C and H.

(b) Derive Anita and Babar'’s demands for
C and H as a function of prices (P) and
income (D).
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(@

[CY]

Assume that Anita has an endowment of C
equal to o and an endowment of H equal to
B. Solve for the equilibrium price ratio in
terms of o and f.

Suppose Anita has 80 units of corn and
10 units of chicken. Calculate the
quantities consumed by Anita and Babar in
equilibrium.
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Suppose the quality of used cars runs from good,
worth ¥ 2,900 to sellers and ¥ 3,000 to buyers,
down to bad ones worth ¥ 1,900 to sellers and
¥ 2,000 to buyers. Between these two extremes
are cars of every quantity level, always worth
2 100 more to buyers than to sellers. Assume
that there are 1001 cars and there is just one car
per increase of 010 in quality, i.c., the first car
worth ¥ 1,900 to its owner and ¥ 2,000 to
buyers, a second worth T 1,900-10 to its owner
and ¥ 2,00010 to buyers and so on. Assume that
the market has inelastic supply and clastic
demand at every level of quality.

(a) At price p = ¥ 1,900, what is the number of

cars that would be offered for sale ?

(b) At price p, what is the value of buyers of

the average car being sold ? What happens
to demand, if p exceeds 2 2,100 ?

(9 What would be the equilibrium price in
such a car market ? How many cars will
change hands ?
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There are two firms in an industry facing market
demand : Q = 3200 — 1600 P. Their costs are
given as follows :

Firm 1:TC; (q,) = 025 q,
Firm 2: TCy (q)) = 05 q,

If firm 1 is a leader and firm 2 a follower, solve
for Stackelberg output levels, market, price and
profit levels of the firms.

‘What is the central contribution of Arrow to the
development of the theory of social welfare ? Do
you agree with his formulation of the theory ?
Give reasons in support of your answer.
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SECTIOND

Answer any five questions from this section. 5x12=60
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5. Suppose an industry with n = 100 identical firms

faces the inverse demand curve : P= 29 and

50+ (g% .
total cost : TC(q) = ~—5~—. The Ministry of
Health declared the product of the industry to be
unhealthy. Consequently, its demand dropped to

. Solve for short-run and long-run

equilibrium price - quantity combinations for the
industry.

6. Write short notes on any fwo of the following :
(@)  Envelope Theorem
(b)  First Welfare Theorem
(©)  Moral Hazard

If the consumer’s utility function is given as

1/ 2 l / 2’
uixy xp) = (! 8
(a) formulate the expenditure minimisation
problem.

(b)  derive Hicksian demands for x, and x,.

(¢)  derive the expenditure function.
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There are N people living in a village engaged in
fishing (F) and public transport services (T). The
utility function of each of these people is given
as Uj=(£)®.T. If the production possibility
frontier is depicted by F2 + 3T = 1800, find the
Pareto-optimal provision of T.
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Consider the sequential game being played
between two U.S. firms thinking about entering
the Indian market. Firm 1 has a headstart in
completing the legal process and moves first,
choosing whether to enter or not. Firm 2 moves
second and is deciding whether to enter or not.
The profit for each firm is shown in the game tree
below *
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(1,-1)
(a)

(b)

Do not enter

6,0 2,9 2,0

Find the subgame Perfect Nash
Equilibrium outcome of the game. List the
associated strategies of the two firms.

How might firm 2 end up with a better
outcome i.c., another Nash Equilibrium ?
Why is this Nash Equilibrium not realistic
as the one in (a) ?
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10. Suppose you face the following lottery. You
earn 1 of 3 possible grades in the examination :
An “A”, 2 “C” or an “F” with the probabilities

2 6 o2

m, == =2 mp= 2.
10’ T0 T0
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Assume that your current wealth is ¥ 400. If you
receive an “A”, you gain ¥ 500. However, if you
get an “F”, you lose ¥ 300. If you receive a “C”,
you do not gain or lose anything.

If your utility function is given as u(w) = (w),

whewe w = weakh
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@) what is your expected utility after the

test ?
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(b)  what is the certainty equivalent level of
wealth in this test ?
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11. Which key features of Williamson’s model help in
better understanding of the behaviour of a firm ?
Give details to support your answer.




