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Part 1

Instructions.

o Check that this booklet has pages 1 through 26. Also check that the bottom of each
page is marked with EEE 2005 A 01.

® This part of the examination consists of 30 multiple-choice questions. Each question
is followed by four possible answers, one of which is correct. Indicate the correct ans&
on the bubble-sheet, not on this booklet. »

* Bach correct choice will earn you 2 marks. However, you will 1d 1ark
for each incorrect choice. If you shade none of the bubbles or m@han one
bubble, you will get 0 for that question.

» Use pages 21 through 26 of this booklet, marked Rough w (@ 0 your calcula-
tions, drawings, etc. Your “Rough work” will not be read or che

» This part of the examination will be checked by a maclin

EC

1erefore, it is very
important that you follow the instructions on the le-sheet.

-

You may begin now. Good luagk!

g formation. Consider a competitive
two goods (X and Y). Agent 1’s endow-
Towment of (X,Y) is (50,0). An allbcation

s allocation of X and y; is his allocation of

ment of (X,Y) is (100, 100) and Age
for Agent i is denoted {x; %), w. iy
Y. Agent 1’s objective is to chg
objective is tochoose (2, y

NT i

"y1) to maximize his utility min{zy,y,}. Agent 2%

& A
-

aximize his utility aq + 5.

1. An exampleof a com ive equilibrium allocation for this economy is
(a) (z1,m) = (1 ) and (z2,12) = (50,50)
(b) (z1,3) ,100) and (z2,y2) = (25,0)
(¢) (z1,11) = (50,50) and (z9,72) = (100, 50)
(d) (z1,1) = (100, 100) and (2, y2) = (50,0)

2. An example of a Pareto efficient allocation for this econony is
(a) (z1,91) = (50,50) and (z3,%,) = (100, 50) '
(b) (z1,31) = (125,100) and (2,92) = (25,0)
(c) (@1,31) = (125,75) and (22, 3) = (25,25) ’
(d) (z1,31) = (50,100) and (z2,y2) = (100,0)
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3. An example of a pair of competitive equilibrium prices (py, pz) for this economy is

(a) (1,0)

(b) (0,1)

(e) (1/3,2/3)

(d) (2/3,1/3)
4. Suppose the government imposes a lump-sum tax of Rs. 50 on agent 1 a%fansfers
the tax receipts as a lump-sum subsidy of Rs. 50 to agent 2. Afterthis we sfer,
example of a competitive equilibrium for this economy is: prices (pl,% 2,1/2) and

allocation 6‘,
(a) (@1,y:1) = (100, 100) and (z2,y2) = (50,0) 0
(b) (z1,31) = (50,50) and (z3,y2) = (100;50) g
(c) (x1,71) = (0,100) and (z5,4s) = (180, 0) /b
(

d) (z1,31) = (100,0) and (z2,y2) = (50, 100)

Answer b, 6, 7 and 8 using the following inf@rmation. Consider a Society consists
of individuals. These individuals may belong rious sets called Clubs and/or Tribes.
The collections of Clubs and Tribes sat, f following rules:

e The entire Society is a Club. 6

s The empty subset of Som% a Club.

o Given a collection of Club
Clubs ds also a Cliih.

Ll

set of individuals who belong to at least one of these

e Given any two
Club.
e A set of i @1315 is called a Tribe if and only if the set of individuals not in jt

constitite a,

5. The % two Tribes is necessarily
(a) a Club

(b} a Tribe
(c) not a Club
(d) not a Tribe

the set of individuals who belong to both Clubs is also a

6. The intersection of a collection of Tribes is necessarily
(a) not a Club
(b) not. a Tribe
(¢) a Club
(d) a Tribe
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7. Which of the following statements is necessarily true?
(a) A set of individuals cannot be a Tribe and a Club.
(b) There are at least two sets of individuals that are both a Club and a Tribe.
(¢) The union of a Club and a Tribe is a Tribe.
(d) The intersection of a Club and a Tribe is a Club.

8. Suppose we are given a Club and a Tribe. Then, the set of individuals who belo

to
the given Club but not to the given Tribe necessarily constitute &
(a) a Club

(b) a Tribe ’b
(¢) neither a Club, nor a Tribe %

(d} a Club and a Tribe

Answer 9, 10, 11 and 12 using the following informa évnsider a Cournot
duopoly with inverse market demand function p=a<blg
are given constants, p is the market price and q; is firm i

function is C, (¢1) = 1 and Firm 2% cost function is

ere a>4andb>0
t. Suppose Firm 1’s ecost

9. In Cournot equilibrium, the outputs are
) @1 = a/3b and g5 = (a ~8)/3b

(a

(b} ¢1 = (a— 3)/8b and gs = ayf3b w

(c) 41 = 2a/3b and g = (20 — 3)fs @

(d) 1 = (2a — 3)a/3brand gg
10. If the market expands, as

(a)The market share
(b) The market sh

a d by an increase in parameter a, then
ore efficient firm increases.

e more efficient firm decreases,
the more efficient firm is unchanged.
¢ of the more efficient, firm may increase or decrease.

of choosing outputs simultaneously, Firm 1 chooses q; first and Firm

2 chooses q, after seeing ¢;. As a result of this change, compared to the Cournot outcome
(a) g1 will decrease and g, will increase

(b) @1 and g, will increase
(¢) g1 will increase and g, will decrease
(d) ¢1 and g will decrease

12. Suppose Firm 1 takes-over Firm 2 to become a monepolist. The new firm will
() produce 2/3 of the output in Plant 1 and 1 /3 of the output in Plant 2.
(b) produce 1/3 of the output in Plant 1 and 2 /3 of the output in Plant 2.
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{¢) divide the output equally between the two plants.
{d) produce nothing in Plant 2.

13. A number of mathematicians in the middle of the 20th century contributed to a series
of books published in the name of a fictitious mathematician called Bourbaki. Suppose
a sociological critic of science asserts “There exists a book by Bourbaki such that every
chapter in that book contains a theorem whose validity depends on the reader’segender.”
If this assertion is false, which of the following assertions must be frue?

(2) Every book by Bourbaki contains a chapter such that the validityef some theorem
in that chapter is independent of the reader’s gender.

(b) Every chapter in every book by Bourbaki contains althéerém whose validity is
independent of the reader’s gender. ‘

(¢) There exists a book by Bourbaki such that ever§ ghapfer in it contains a theorem
whose validity is independent of the reader’s gender ' ‘

(d) Every book by Bourbaki contains a chaptersuch that the validity of all the theo-
rems in it is independent of the reader’s gender.

14. Consider Robinsor Crusoe who hagyto allocate 24 hours between lying on the beach
and climbing trees to gather coconutg Wif /, is the time spent lying on the beach and C
is the number of coconuts Crusoe gathers, then Crusoe’s utility is min{ZL, C}. If Crusoe
spends z < 8§ hours climbingdregs, then he earns = coconuts. If he spends = > 8 hours.
climbing trees, then he earns 8 § 3(x — 8)/2 coconuts. How many hours should Crusoe
spend climbing trees?

(a) 174

(b) 12

@yi1.2

(d) &

15. Consider Ms. Bijlee whose utility function is min{E, W}, where E is her electricity
consumption and W is her consumption of widgets. Suppose Ms. Bijlee’s income is 10
and the prices of widgets and electricity are 1. In order fo curb Ms. Bijlee’s electricity
consumption, the electricity company decides to impose a surcharge of Re. 1 on every unit
of electricity consumed in excess of 4 units. What is the resulting reduction in Ms. Bijlee’s
electricity consumption?

(a) 1/4

(b)1/5

{c) 1/3

(d) 1/6
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16. Suppose four fair coins are tossed simultaneously. Suppose F is the event “the number
of Heads strictly exceeds the number of Tails” and F is the event “the number of Tails
strictly exceeds the number of Heads”. What is the probability of the event E U F'?

(a) 5/8

(b) 1/2

(c) 374

(d) 3/8

17. Supposé two dice are tossed simultaneously. What is the probability that the'total
number of spots on the upper faces of the two dice is not divisible by 2, 3ser 57

(a) 1/3 '

(b) 2/9

{c) 4/9

(d) 7/16

18. A blood test to detect the presence of & certain dischseSuccessfully detects the disease

in 99 out of every iOU patients who actually have the disease. But it falsely indicates thé
presence of the disease in 1 out of every 100 healthy pérsons. 1 percent of the population

has the disease. The test is administered t@,a randomly selected person. What is the

probability that she has the disease given‘that Her test result is positive?

(a) 2/3

(b) 1/2
(c) 3/4
(d) 3/5

19. Suppose X and Yearéndependent random variables with standard Normal distribu-
tions. The probabilit?6f X < —1 is some p € (0, 1). What is the probability of the event:
X2 > 1 and YigW™}

(a) 3p

(b) p*

(c) 2p*

(d) 3p®

20. There are three identical boxes, each with two drawers. Box A contains a gold coin in
each drawer. Box B contains a silver coin in each drawer. Box C contains a gold coin in
one drawer and a silver coin in another drawer. A box is chosen, a drawer opened and a
gold coin is found. What is the probability that the chosen box is A?

(a) 2/3
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(b) 1/3
{c) 1/2
{d) 3/4

21. Provided ¢ # 0, the expression

Liwa(c—2i) — 30 (cyi — 2:) u

is identical to ,
() 1 —ny /)’b
{b) n—ng
{e)n+ n‘g QQ

S (d) 14y

22. It X, Y and Z are uncorrelated statistical variables wWithistandard deviations 5, 12 and

9 respectively, and U = X +Y and V =~ ¥ + Z, the rrelation coefficient between U
and V is Q ’

(a) 12/65
{b) 144/288

(c) 48/65 w
(d) 144/169 6
23. A random variable has on%}bSuccess and Failure with probabilities 3/4 and 1/4

respectively. A gambler o e sequence of outcomes of this variable and receives a
prize of 2™ if n is the % that Success occurs. What is the expected value of the

gambler’s prize?
(2) 1 g '
(b) 2 q
(c} 3 g
(d) 4
24. The LM eurve will shift to the :
{a) left if the price level falls and the quantity of money is held constant.
(b) left if the price level is held constant and the quantity of money rises.

(c) right if the price level falls and/or the quantity of money rises.
(d) right if the price level rises and the quantity of money is held constant.

25. An increase in the price level will
(a) decrease the real money supply and shift the aggregate demand curve.
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(b) change the slope of the aggregate demand curve at each income level.
(¢} increase the real money supply and shift the aggregate demand curve.
(d} Nomne of the above choices is correct.

26. The Life-Cycle-Permanent-Income hypothesis says that the marginal propensity to
consume out of a permanent increase in income is close to and close to

for a temporary increase in income

(a) zero; one u
(b) one; zero
(¢) one; one %
(d) half; half 6 ;
27. Keynes argued that monetary policy was ineffective i e Great Depression

because
(a) IS curve was vertical and stuck at a low leveWn e.

(b) both the IS and the LM curves were verti
{c) IS curve was continuously shifting, whi curve was vertical.
(d) Nene of the above choices is eorrect.

28. In the Baumol-Tobin model of 1none@1&1d, the income elasticity of money demand
is and the interest elasticity 1§

{a) 1; —1 .

(b) 1470 b

(cY1/2; —1/2 %

(d) 651 Q,
29. "The money icr is in the reserve-deposit ratio and in the
cash-deposit r

{a) in ; decreasing

(b) ing; decreasing

(c) decreasing; increasing

(d) increasing; increasing

30. The desired stock of capital is in the marginal product of capital and
in the expected future price of capital.

(a) increasing; increasing

{b) decreasing; increasing

(c} increasing; decreasing

(d) decreasing; decreasing
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Part 2

Instructions. This part of the examination consists of 4 questions. Each question is
worth 10 marks; so budget approximately 18 minutes for each question. Answer
each question in the space provided after that question. Do not use the space for Rough
Work to write your answers; the Rough Work will not be read. Appropriate paptial credit
will be given for sub-parts of a question.

Question 1. Aunswer either (A) or (B).

{A) Suppose population A is normally distributed with variance 25 and population B
is normally distributed with variance 36. Suppose a sample fiemipopulation A has mean
Z4 =50 and a sample from population B has miean p == 78°

(2) What is the variance associated with the distribution of differences between means
for samples of size 497 :

(b) What is the variance associated with thedistribution of differences between any
two observations from population A?

(c) How will you test for the equalityiof tholpopulation means if the sample size from
population A is 86 and from B is 49. ‘Procedure and statistic only are required.

(B) Determine for each ofsthe following statements whether it is true or false. In
either case, briefly explain why it 18 so.

(a) Consider samphug at random from a normal population with unknown mean
and unknown variance % A 95% confidence interval for p based on a sample of size 20
will pecessarily bg__g}:@,;‘tgr than a 95% confidence interval for u based on a sample of size
10.

(b) The preportion of area beyond a specific value of ¢ 1s more than the proportion of
area beyondythie corresponding value of .

(c) In any hypothesis testing situation, the probability of making a type I error and
the probability of making a type IT error add to 1.

(d) If X is normally distributed with mean x = 30 and standard deviation o — 1, and
if X is the sample mean obtained from & random sample of size.16 of the variable X, then
Prob (X < 29) = Prob (Z < ~1) where Z is a standard normal variable. _

{e) The slope of a regression relationship by itself, says nothing about the strength of
the relationship of X and Y.
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Question 2. If labour demand depends on the marginal product of labour and labour
supply on the real wage rate, what is the effect on output of an Increase in the supply of
money?

Question 3. Answer either (A) or (B).

(A) Consider a country divided inio a Rural market and an Urban market. A profit-
maximizing telecom firm produces telecom services (voice and other data transmission)
to meet the demands of both market segments. The telecom regulator (e.g., TRAI) has
fixed the prices of such services and requires the firm to meet the entire Rural and Urban
demands for these services at the set, prices. Given the set prices, the Urban @lemand is 4
units of service and the Rural demand is 3 units. )

Let U and R denote the firm’s service outputs for the Urban afid Raftal markets
respectively. Telecom services are produced using a fixed input Ee g.Metwork) and a
variable input y (e.g., labour, spectrum, lease-line charges). The, fixed input is common
for both markets, but the firm can employ different amounts®ef the variable input for the
two markets, say y, for the Urban market and y, for the/Bural market. The relationship
between the inputs and the output is U — VEY,; for e Urhan market and R = VY for -
the Rural market.

(a) Consider an old firm (e.g., BSNL) thatehas.a given amount z of the fixed input.
Derive this firm’s cost function. o

(b} Consider a new firm (e.g., Reliasigg) that is planning to enter the telecom business
and is free to choose z and the variable mput. Derive this firm's cost function.

{c) Given that the new firm must ebey the regulator, what z will the firm choose?

(d) Does the answer to (o) change if the demand for telecom services is unifor ity 3.5
units across both market segments? If so, what is the new value of 27

(B) Suppose thep@arayshiree profit-maximizing firms who produce a homogeneous
good at zero cost. Jhe imverse demand function for this good is p = 1 — g, where p is the
price and q is theytotal output produced by these firms. Suppose the firms choose their
outputs sequentially, with Firm 1 choosing ¢ first, Firm 2 choosing ¢ next (having seen
q1) and Bing1'3 ehooses last (having seen g; and q2)-

If these firms behave rationally (ie., act so as to maximize own profit) given their
information and anticipate rational behaviour by their rivals, then what will be the outputs
chosen by the firms?

(Hint: This is Stackelberg with an extra sequential follower thrown in!)

Answer,
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Question 4. Answer either (A) or (B).
(A) Consider a differentiable function f: ®% > R and a positive integer k. Show

that: f(tz) = t* f(z) for every z € R? and every t > 0 if and only if

af af

r— — = k
P15, 8) + o (@) = kf(z) |
(B) Suppose there are two dates: today and tomorrow. The's of the world

tomorrow may be State 1, State 2 or State 3. Tomoarrow’s state is own today, i.e.,
State 1, State 2 and State 3 are the possible outcomes of a ran riable.

for every z € R2.

Suppose Securities 1, 2 and 3 are traded today on markets. Security i is
described by a vector a®* = (a;y, azp,@43), wherea; 5 refe price tomorrow of Security
i if State j occurs. Suppose the traded securities afe al -+ (1,1,1), a® = (1,3,-1) and

= (-2,~1,a33). A portfolio of the traded sec refers to a vector x = (z1,2,, x3),
where z; is the amount of Security 7 in the io. {Note: Negative valies of z; are
allowed as these are interpreted as “short sales™.)

{a) Consider 2 mutual fund manage ssob Jective is to find a portfolio of the traded
securities whose market value to @ be exactly by, by and by in States 1, 2 and 3

it be the case that, for every b = (b, bs, 63) there

at b= za' + z2a® + 23a>.

respectively. For what values o

exists a portfolio (@4 72, ¢

(b} Suppose azy = the prices today of Securities 1, 2 and 3 are 4, 1 and 5
respectively, Suppdse ‘, offers to the fund manager a new security that will toniorrow
pay 3 in State 1, te 2 and 4 in State 3. 'What should be the price of the new

nager is to be prevented from making a profit by simply trading on

security il the l%n
the (old and@) ecurities markets?

Answer.
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