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SECTION A

{irempt any SiX questions. (S marks each)
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The equation of the Phillips curve for an economy ig

iven by :

I—L—I-LC:O.I—?.Ul where Hf= HH

< 71 . . . N
Where H1 , 1s inflation rate and Ht is the expected

rzte of inflation.

How will the slope of this curve change if 60% of
workers have indexed labour contracts? Derive the

ev - . .
*pectations augmented Phillips curve and explain

your answer.
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Derive and explain the relationship between price
expected price, and output from the wage setting and
i=4

price setting relations. (5)
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Consider the IS-LM model with government
expenditure and taxation in a closed economy. A

change in the income tax rate influences the

equilibrium outcomes from (y = 3000, r = 4%) to

(y =3500, r = 6%), where y, I denote income and

rate of interest, respectively. It is given that a unit

cC
increase raises the demand for real money balanc

by 0.25 units. Compute the change in speculative

. o, increase in
demand for money that results from a 1%

p.T.O.
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the rate of interest. (Assume that a|] relationgp;

nShlps are

(5)
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linear).

nﬁawﬁmaﬁlmwaﬁaﬁ%ﬁqmmﬁ rate rise?

- — 40 - _ s
F (y=3000, r = 4%) ¥ (y=3500, r= 6%), ¥ EECIC TG (c) What will happen to Sita’s consumption in the first
3, §E y, r A IE aﬂrmata%amfm%mgﬁm

T ® & v g gfe arafis GO B WK (05 better off than before with the interes rate
TS A e e B w A 1% D g D R increase? (1+2+2)
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period when the interest rate increases? [s Sita

TSR A A ITIT D Ry Hew F v w
T wE Sty ¥ $100 K TEd R ¥ $100
Bl A TR sm ¥ ww N wd ¥ ok w0 v
F $210 Fer FAR F Y W r T TR W IUR F T

Ram and Sita both consume in two periods. Ram earns

$100 in the first period and $100 in the second period.

Sita earns nothing in the first period and $210 in the T SER ¥ g ¥ I A wvw R e Wi
second period. Both of them can borrow or lend at e

the interest rate r. Fhe answer the following questions .
aad must include diagrams and equations. (%) o9 Je ¥ fr ok e I vER @ A $100

3 qE sty ¥ $100 w I W F T T 1

(a) You observe both Ram and Sita consuming $100
. ; ”
in the first period and $100 in the second period. R

What is the interest rate r?

p.T.O.
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Suppose that the firms’ markup over marginal costs is
5%, and the wage-setting equation is W = P (1 —u),

where u is the unemployment rate.

(1) What is the real wage determined by the price-

setting equation?
(1) What is the natural rate of unemployment?

(ili) Suppose that the markup of prices over marginal
costs increases to 10%. What happens to the
natural rate of unemployment? Explain the logic

behind your answer. (1+1+3)

7
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Use the neoclassical model of investment to explain
the impact of each of the following on the rental cost

of capital and investment :

(a) Anti-inflationary monetary policy raises the real

interest rate.

(b) An earthquake destroys part of the capital

stock. (5

P.T.O.
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<.nn-se that an explicitly temporary tax credit is

The tax credit is at the rate of 12% and

-t A

zsts only 1 year:

Differentiate between the effects of this measure
on investment in the current year, following year

znd in the long run.

) How would your answers in part (i) differ if the

tzx credit were permanent? (3+2)
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“ .
The conduct of monetary policy cannot affect the

total number of point-years of €xcess unemplovment”
Discuss this statement. Explain how Fischer uysed the
notion of credibility of monetary policy to refute this

claim? 5
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SECTION B

w3 questions. (15 marks each.)

s/ ]
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Tline > 1S O1V
) Suppose the Phillips curve is given by

H:HT + 0.2-5u, where H: = OHH

(i) What is the natural rate of unemployment

in this economy?

(ii) For now, assume that 6=0. What are its
implications? Suppose that the government
decides to lower unemployment to 3% and
keep it there forever. What is the rate of
inflation for t=100? Is this realistic? If so,

why?

(iii) Assume that only for the first three periods
(t=1, t=2, and t=3) people form their
expectations using ©=0. After the third

period (i.e. from t=4 onwards), people

4493 11

change the way they form thei,

expectations and ¢ takes the value | apg

stays there forever. Also, the government
still wants to keep unemployment at 39
What is the rate of inflation for t= 4 5:
and 6? What is the expected rate of
inflation for t=4, 5, anq 4o Is this setup

more realistic? If so, why? (1+2.5+4)

(b) Under the rational expectations approach of
forming expectations, discuss in the short and long
run, how an anticipated monetary policy expansion
works as compared to an unanticipated monetary
expansion. Show both mathematically and

diagrammatically. (7.9

(3‘7) T ﬁﬁﬂq ﬁﬁﬁ,‘q % HI:H: + O.Z—SU{ fear

T ® WEl Hf = GHH
() T onfemen ¥ R R g T
27

p.T.O.



4493

\ll\

(iii)

12
o @ R, e AR @ 0-0. T R
s ¥ W AR R AR R A
J0, 9 @ FE IR W@ T D e @ ey
ot W@ B =100 ® P IRy
o 0w 27 @ A aMEE 27 4R\, @
wai?

77 & fF Pae gBel O FERA (=1, =2, 3k
t=3) @ g @1 0=0 T IWWRT TR ITH
YT T 31 A IEfy & e (S =4
¥ W), AT FEN I W T D AqAD
@ FeAd 3R O=1 o A o ? IR s
@ v 9@ war 21 Wy A, wWER e 0
HRITA N 3% W T AR 21 =4, 5, IR
6 @ fo Trmafy o o T 37 (=4, 5, I
6 & fow peAfy & s w @ 27

AT HeH o awfard 27 afd w, @
a7

4493

2. (a) Expl

i . .
aln using an appropriate mode| why

transactions demand for money increases with the

Square root of income and decrease with the square

root of interest rate. (7.5)

(b) Determine the equilibrium portfolio choice of a

increments.

‘diversifier’ in the portfolio balance approach.
Explain with the help of a diagram why the demand
for money must decrease progressively by smaller

amounts as the interest rate increases by constant

(3.5+4)
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Using the consumption function U(C) = In C, derive

show how an individual’s intertemporal
ces depend on the market rate
o7 return and the individual’s discount rate in more

than two time periods framework. (7.5)

5 “In the cross-sectional budget studies, we expect
10 see MPC < APC.” Prove this statement using
Friedman’s permanent income hypothesis.

(7.5)
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4. (a) Briefly explain the neoclassical th

investment. What is the relas ship between the
4 W
neoclassical theory of investmen: and the

firms make their investmen: decisions in practice”

(b) Consider two alternative expansionarv economic

policies. One is the introduction of an investmen:
subsidy: the other is a decline in the rate of income
tax. Explain with the help of IS-LM schedules.

the impact of these alternative policies on interest

rate, consumption, investment and GD?.

—
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SECTION 1
Do both the questions.
AR v FNd |
The following measurements were recorded for the drying time, in hours, of a
certain brand of wall paint.

6. 3.7, 2.8, 44,4.0,5.2,3.0, 48

n

6. 2.8, 3.3,

34,2548, 29,

n

Assume the above data relates to the population of the drying time,
(i) Calculate the population mean. Is it a random variable? Why/Why not?

(i) A sample of three drying times is drawn from the above population. How
many such samples can be drawn if it is a random sample?

(iii) Suppose two such samples are (3.4, 4.4, 5.2) and (3.6, 3.6, 2.8). What are
the respective sample means? Is the sample mean a random variable and
why? 5)

IR ¥ @ vw AR T ¥, gEe S e S g Rl W, B ¥, o fe
™ 2 ‘
34,25,648,29,36,28,33,56,37,28, 44, 40, 52, 30, 48
= R fF I T ae @ T @ Jad A e 2

(i) i shew 1 T AR w9 v agRew W27 99 /Rt T8

(il) I e ¥ & A a1 e e daR R w2l aE
U AL T 2 A Y@ Py o W o awy 27

(i) = e % 21 ¥ T ¥ (34, 44, 52) 3R (36, 36, 2.6)1 ek N
siea w0 #7 T Hed v aghes W 3 A @7

!S\hwork?' has asked her supervisor for a letter of recommendation for a new job.

€ i )

rmgz?ﬁ“m“m““SM80mmmmmMemmywwmgmmepbﬂme
strong recommendation, a 40 percent chance if she receives a moderately

3

good recommendation, and a 10 percent chance if she receives a weak
fecommendation. She further estimates that the probabilities that the

recommendation will be strong, moderate, and weak are 0.7, 0.2, and 0.1,
respectively.

(i) How certain is she that she will receive the new job offer?

(ii) Given that she does receive the offer, how likely is it she received a strong
recommendation?

(iii) Given that she does not receive the job offer, how likely is it that she
received a weak recommendation? 35

T HHEEE T JO ThEs A 7€ AR B g ReERe g7 AW ) 98 FFA o 2

" T R IR v Ty RERe R 2 S 33 A B 3 80 wRem e 2, JR
I AR FeE e e 2 | 40 Wi A 3Rk S RwRe fiee W 10 S
A Rt 21 T8 W S TR 2 B R R Ao, 7 IR R B A
HIIEIE F 07, 0.2 3K 01

(i) =% freeht faftam 2 5 3@ = A = w=E W Bw?
(ii) = ¥ gY I v W A R, I T Aoy Ry W 8 A e
S 27

(iii) 7% ¥ gT Fr I Feod w1 v T frew 2, 7 T A R e 2 R
I wAwR RwRe fielt?

SECTION 11

Q3 is compulsory.
Attempt any two questions from Q4, Q35 and Q6.

Q3 s 81 Q4,Q5 R Q6 F 7 e R A @7 IR Aol 1

3. LetY be the number of parcels mailed by a randomly selected customer through
‘ABC Courier Service'. Suppose the probability mass function (pmf) of Y is as

below
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Consider a random sample of 2 customers. Derive the sampling distribution of i

the rane of ¥ ® (i) S8 o e o oy a5 - st e, 7k i
[ FHf a7 far?
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Aol & ST A D A AW Y R AR 2 AR B @ s000 A AR
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e ?
(@) A telephone exchange desk employs 5 operator§ who receive calls | 5. Suppose X and Y are two discrete random variables which have the joint
independently of one another, each according to a Poisson process at a rate probability mass function as given below
of 4 calls per minute.
() What is the probability that during a given I-minute interval, the first Y [
S—
operator receives no calls? X 012 |3 |
! |
o . ) . . 1]
(i) What is the probability that during a given 45-second interval, the 0 % % % | R\‘
second operator receives no calls? ;
tjof1{1]1
(iii) What is the probability that during a given 1-minute interval, exactly 2 . e | s |
of the 5 operators receives no calls? (2+2+3)
) ) Find the marginal distribution of X and
(b) Suppose that the number of miles that a car can run before its battery wears ®

out is exponentially distributed with an average value of 10,000 miles. If a
person desires to take a 5000-mile trip, what is the probability that he or
she will be able to complete the trip without having to replace the car

(i) Find Variance of Y.

(iii) Find the conditional distribution of Y given X=0.

battery? (©) (v) Find the expected value of h(X,Y) where h(X.Y) . e (2+3+2+3)
(ﬁ)ﬁﬁmmﬁﬁsmﬁaﬁ%méﬁmm%m4 o A X o Y A3 g 8 e S N
mwﬁﬁ%aﬁa%wa@%m’am%aﬁamw&%n o A Rar v 2
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@

(i) = = 7 2 B 90% whiver T = 27

(®) v Pt favafoame ¥ ot 2 3 3 70% P =7 3 e ¥ ww A3 F

» ' ‘ (R 90% Iufeaf 2 ama)1 = ¥ 80% ¥ 79 3 FH 9 1 DA R e
(i) X sk Y @ i fRewor 7 e “ 2, ¥ v o W P w0 W 3wy A w1 A =R T w2,
(i) Y @ s s B \ TE DA 20% P 21 aeReE A 5 o W w W R SR
(i) T T X=0 ® Y = gud o 7 Mg ' (i) = = Wi 2 fr 5 ¥ S 3 P ¥ A 9 A e @ Ao

W R F?

(iv) h(X.Y) & Sfee a1 7| T, §&f h(X,Y) = 2X - 5XY 21
. ‘ (ii) @ = Wik 2 RF T ¥ St 4 T AT o A R 27

6. (a) The amount of time, in minutes, that a person must wait for a bus is uniformly
distributed between zero and 15 minutes, inclusive. SECTION I

: Attempt any two questions from Q7, Q8 and Q9.
(1) On the average. how long must a person wait? Also find the standard

deviation, . Q7, Q8 ik Q9 # & et A Al F71 I=R ARt 1
(i) What value ¢ is such that 90% of waiting times are below it? 7. (a) Suppose Y is a random variable with uniform distribution on the interval
(2+2) from o to a known upper limit 20. It is desired to estimate a on the basis
i f size n. Explain intuitively. why the smallest value in
(b) 70% of . . . of a random sample o

) % of all students in a certain University attend classes regularly (with a the sample is not an unbiased estimator of a. 4)

mimimum attendance of 90%). 80% of these scores a CGPA of at least 9 . .
while a student who is not regular scores a CGPA of 9 or more only 20% ' (®) Suppose X, X,..., X, is a random sample from an exPDnémial distribution
of the time. Consider randomly selecting 5 students with parameter A. Find the estimator of A using maximum likelihood
method? “)

(i) What is the probability that exact]

a CGPA of 9 or more? Y hese ate fegulaz sitd scorg (c) State the invariance principle of the Maximum Likelihood Estimators. Gl(\;e)
ii i an example.
(ii) What{):s the probability that exactly 4 of these scores a CGPA of 9 or
more? ‘ | '
(3+3) ‘ L (=) TR e Y aghes W el o A T FQ AT 20 D R T EFH

} AT B B AFR 0 D AGRSF TR F JER | aaﬂs@mma@a3|
l mw%mﬁ?a@ﬁma}amamﬁwmmﬂwﬂﬁ?
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8. (a) Assume that the time saved by travelling through metro in Delhi is normally
distributed with true standard deviation 0.75.

(i) Compute 96% confidence interval for the true average time saved
based on sample of 35 people , with a sample average time saved
being 8.57 minutes.

(1) Will your answer change if time saved by-travelling through metro is
not normally distributed?

(i) How large must be the sample size if the width of the 92% interval is
to be 0.50. : (3+2+2)

(b) Out of a random sample of 150 Britishers, 108 Britishers have blue eyes.

\M.Ih 94% confidence what can we say about the. maximum error in the
estimate of true proportion of Britishers

: who have blue eyes, irrespective of
the sample size?

®

(=) m?ﬁﬁl&%ﬁﬁﬁﬁa%uﬁraﬂ'&%w

B T e e
075 & W9 faaRa farar vy 2 A b

(i) séﬁtﬁ%??% mwmwmmﬁwa}m%%ﬁﬁm
mﬁmﬁﬁr&,ﬁrﬁm e T 8.57 Fre o A

(ﬁ)uﬁﬁﬁ%mmmmmﬁm faafa
2ﬁvmmmmm? e T
(ii) uﬁoz%%aﬁmaﬁa}sﬁo.sozﬁ}%a‘rmmmwmwl

T H A 108 mﬁmm#u 94% v &

erntoronrens o BA FERY
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9.

9

(@) Let X denote the number of hours in a day that a randomly selected child
watches TV. Suppose the probability density function of X is

f(x)= % x> 1
X
=0 otherwise.
A random sample of 5 children is taken with the following observations 1.3,

2.4,1.1,2.5 and 3.0. Use the method of moments to obtain an estimator of
B and then compute the estimate of this data. (5)

(b) A sample of 20 cigarettes is tested to determine nicotine content and the
average value observed was 1.2 mg. Compute a 99 percent lwo—sideQ
confidence interval for the mean nicotine content of a cigarette if the
population variance is not known in advance of the experiment and the
sample variance is 0.04. Also compute an upper bound at 99% confidence

level for the true mean nicotine content of a cigarette. (3+2)

(%) a9 AR B X v R ¥ 37 9 A Fem F w2 S ow aghew W
T o AR a2 A AT 5 X F iR w2

f@):% x>1
=0 =
FrafRa ¥ 13, 2.4, 11, 25 3R 30 F WA 5 TR TN T AR FE o
S R Bmmmw%mwﬁﬁ&mmmmma
I D FTA I R

(@) Freré o e FeiRa =@ @ e 20 Reite @ e p & qe e @ 3R
st 12 Pt e e T T RRe it st R A @ e 99
R S - T A SR & T R AR T R A S
e ¥ i @ 8 AR T B 0.04 3 v R & TS WA FRAT
m%mqw@mwwmmammm.

PT.O.
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SECTION IV
Attempt any two questions of Q10, Q11 and Q12.
Q10,Q11 3% Q12 ¥ 3 A=l A gt @ IeR Ao |
10. Up to 4 ppm (parts per million) of chlorine in drinking water is considered not

only safe but useful for preventing contamination but highef than that is harmful,
Following reports of a spike in the chlorine levels in drinking water in a municipality,
the concerned regulatory agency wanted to ensure that the Jal Board is sticking
to the guidelines and for this a random sample consisting of 100 collections from

different parts of the municipality were tested.

(i) Set up the appropriate null and alternative hypothesis. The mean chlorine
content of the 100 samples collected was 3.8 ppm. Assuming that the
distribution of the chlorine content is normal with ¢ = 0.9, carry out test at
the 0.01 and 0.05 levels of significance.

(i) Clearly writing down the rejection rule for the 5% significance test, compute
f(3.92) and the power of the test.

(iii) Do the probabilities of Type I error and Type II error always add up to one?
Explain your answer. (4+4+2)

5 % oA 3 T 4 e (7 e ) < e g, <
T e SR A S 2, AT gad st A we A9 3 S §
m%wﬁaﬁﬁwéwﬁwwaﬁﬁ%%aﬁ,mmmwm
mmm%maﬁéﬁmﬁmwvm@amﬁlmmm%
ﬁﬁwﬁaﬁ%mom%gﬁwu@ﬁrmq@wmﬁmml

(i) mamsﬁr%mﬁm%m%zaﬁﬁﬁum%vmmomﬁﬁ
aﬂaaaﬁ!ﬂwmmﬁs.em(wﬁﬁﬁwwm) M 77 A g7 T

mwﬁmwop%mmm%, 001 3R 005 & WET @ W W TR
aﬁl%lal
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(i) =1z % % 59 wrey wtvam 2 oo FA P ) farfere) B (3.92) ol aftem
=) A ot T A

(i) = 2rzw 132 o) v v 2z 11 3f¢ 2t Fvmaen =1 Az 330 B 22
EEEK: e ]

11. (a) The weight of biscuits mentioned on its packet may not be the true weight.
Let the true average weight of all packets be 20 grams. However, sellers
claim that the true average weight is more than 20 grams. To test this a
sample of 4 packets. of biscuits are selected and their average weight was
found to be 20.264 grams with a standard deviation of 1.88 grams. How
would you carry out the above test? Which distribution would you use and
why? Compute the p-value of the test. ()

(b) A random variable with unknown mean may be assumed to have a normal
distribution with variance 9. Given a sample of 81 observations derive the
non-rejection and the rejection regions for X using 6% significance test. If
the level of significance is increased to 10%, will the rejection region increase

or decrease? Explain. )

(%) & v 2 o Rt & tae W i Riwe & 3o 78 397 7 2 97 Ak
T 1R W TERE F I 20 T 21 BTN, R e @ fr ot
e T 20 TR Y T T THR Qe T D o Rege R 4 A W ew
T G T SR ITET G IO 188 TW D A fageT B AT 20264 TN
T A T W B FA? 9 e w1 v wa R A ?
e @ f- o T AR ’

(@) S A R WY O TGRS R A R 9 D W O A R 7 S
e 81 mﬁwﬁlﬁ%wa@@%&%gwmwﬁwmmm@x
2 frg - AT I AP AR T W A

12. (a) A Company produces coffee and sells it to consumers in jars of 250 grams.
' * . s . .
Answer the following, with suitable justification :
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(i) Set up the appropriate hypotheses to be tested by a consumer if he s
suspects the amount of coffee Nilled in the jar

(i) Sct up the appropriate hypotheses to be tested by the owner of the

Sopactia ain,

coffee company if he is suspicious of the amount of coffee filled in the
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Table A1 Cumulative Binomial Probabilities (cont.)
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B(x;n,p) = iob(y;u‘,,)
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Table A3 Standard Normal Curve Areas Standard normal deusity curve
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Table A3  Standarg Normal Curve Area; (cont)
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», = denominator df

Lo10

100
.50
n 010
W 001
.100
A5
oo
001
100
250
u 010
001
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|
[
|
[
|
|
|
i
[
I
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Py 2010 Conpuge Learning. AB Tiges
— Remerves, My act b o, scammad, e

24
», = sumerator df
4 s 6 7 8 9
256 Iy 235 228 223 220 216
341 318 3.03 292 283 2m 2m
ST 521 486 462 444 430 419
1021 9.07 835 786 7.49 721 698
252 239 231 224 219 215 212
334 Rl 29 285 276 270 265
556 5.04 469 446 428 414 403
7 8.62 192 7.44 7.08 6.80 6.58
249 236 227 221 216 212 209
329 3.06 290 279 271 264 259
542 489 456 432 4.14 4.00 389
9.34 825 757 7.09 674 647 626
246 233 224 218 213 209 206
324 301 285 274 266 2.59 254
529 am 444 420 4.03 3.89 378
9.01 794 727 6.80 6.46 6.19 5.98
244 231 222 215 2.10 2.06 203
320 296 281 270 261 255 249
519 467 434 4.10 393 319 3.68
M 7.68 702 656 622 5.96 5.5
242 229 220 213 208 2.04 2.00
316 293 2m 266 258 251 246
5.09 458 425 4.01 384 3 3.60
849 746 681 635 6.02 576 5.56
240 221 218 21 206 202 1.98
a3 290 274 263 254 248 242
501 450 4 394 377 3.63 352
828 721 662 613 5.85 5.59 539
238 225 216 209 204 2.00 1.96
310 287 27 2.60 2.51 245 239
494 4.4 410 387 370 356 346
810 7.10 646 6.02 5.69 5.44 524
236 223 214 208 202 198 198
3.07 284 268 257 249 242 237
487 437 404 381 364 351 340
794 695 632 5.88 556 531 AL
235 222 213 2.06 201 197 193
3.0 28 266 255 246 240 234
482 431 39 376 359 345 33s
780 681 619 5.76 544 519 499
234 221 21 208 199 195 1.92
:-23 280 264 253 244 237 232
o ; 426 354 n 354 341 330
6 670 6.08 565 533 5.09 4.89
iﬁ 219 210 204 1.98 194 191
et 278 262 251 242 236 230
g 42 390 367 350 336 326
- 659 598 555 523 499 4.80
(continued)
. a whke o 1 . Dt v
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T . et AT
able A9 Critical Values for Distributions )
1 1 ™
» s -
“ %
214 210 © 120 1000
267 260 77:2: b B P R
410 396 24 24 238 . 2 19 g e
g . k3] 366 4 231 230
6.80 6.52 s 18 3. 225 221
623 593 575 o 33 3 5 318
R S S o AR = Bt
260 253 246 23 2 I 189 157 136 1.8 1.80
394 380 366 351 34 e fi 24 n o, 214
640 613 oo A T S TRy
585 556 s 523
206 202 97 510 5.00 494 an 462
254 248 y e R AN T S v Sy G
y Woom 2w ax gy g oy D 207
Sw amwm sy w3y je e W
7;03 581 554 525 507 495 % 47 46 447 a3
199 154 189 186 134 181 1" 178 L7s n
249 242 235 28 23 29 us 22 an 206 2
369 355 341 326 36 T 30 3@ 297 2 am 27
5.81 555 521 49 4 4% 454 a4 439 43 408
200 1.96 191 1.8 8 18 %] 16 1S k) T
245 238 231 2 28 25 210 208 2 201 197
359 346 331 316 3 300 22 2 @ 278 266
5.58 532 505 478 48 48 4B a2 a8 4@ 387
1.98 193 1.89 1.84 180 L7 175 174 Ln 169 1.66
241 21 221 219 24 2 206 24 @ 197 12
351 337 ) 308 298 292 24 2@ X 266 ﬁ:
539 5.13 487 4% 4 40 as 406 L: 3; -
71 1 X
96 191 186 181 178 1% 13 L
?lJB 231 22 216 pA1| ur wm i: l’? :_2 g
Pl v S v S o v S ve S v
X . A ' 176 i un L8 18 e 161
194 1.89 . 1 207 204 199 197 195 190 185
235 228 20 2 24 21 e 2 260 12 28
337 33 309 ‘l; wn 00 3% 3 ER ) 354 340
508 82 ot %3 1.9 167 166 162 19
A T . . 2 ;o m
1.92 L8 Jos 200 1% 14 1
232 225 218 210 258 185 2 pE )
3. 5 . n 264
331 317 303 288 0 s 3m 364 358 342 328
495 470 444 a7 o 0 165 16 160 157
190 1.86 181 1.76 ok s 191 19 184 154
? 3 215 207 20 ’ 258 9 250 240 232
230 Pr) n 267 1 317
326 2 2% p~ 3 37 363 354 348 .
48 458 ool 1 19 16 164 o ST 1
74 ¥ \ X
189 184 1.80 lms 200 1% 191 - Y
227 220 i;: by 269 262 g ;-: s iz 308 3
y =
32 307 w 396 k%] 308 I 157 154 =
n 448 1 167 164 18 ) e 174
183 178 B e 194 189 186 by : 2
1.88 : 203 19 - - 240 23 22 =
225 218 21 PR 258 Mom om s -
37 303 2% ¢ 359 s (contirwed)
464 439 4u
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Table A.9 Critical Values for F Distributions (cont.)

= — ¢ 7 s N ) “ e 1000
- I — 02 197 193 1.89 1.0
292 253 232 218 209 20 159 1.56 152
::‘; 424 139 299 276 2.60 249 240 234 228 134 182 " 172
25 o1 277 557 468 418 385 363 346 332 322 240 236 227 218
001 1388 922 745 649 589 546 5.15 491 471 33 32 3.06 291
100 291 252 231 217 2.08 200 1.96 192 1.88 159 158 1.54 151
" 123 337 298 274 239 247 239 232 227 im0 s 170
% g 772 55 A6 414 3B 39 342 329 318 o 214
01 13.74 9.12 736 641 5.80 538 5.07 483 464 315 29 284
100 200 251 230 207 207 200 195 191 1.87 138 s 150
o | an 335 2% 2p 257 246 237 231 225 ! 13w 1t
7 766 SA9 460 4 378 3.56 339 326 315 s e i %
201 1261 9.02 721 633 57 531 5.00 476 457 s " |52 P
100 289 2.50 229 216 2.06 2.00 1.94 1.90 1.87 » e . |k
250 a0 334 295 271 25 245 236 229 224 1 2% 208
B | 76 s4s 47T 407 475 353 3.36 323 32 | M I 286 2
01| 1350 893 719 625 5.66 524 493 469 450 156 158 151 147
00 { 289 250 228 215 206 1.99 1.93 1.89 1.86 . Ln 173 170 165
M| A 33 2 20 255 243 235 228 222 w13 2 208
B0 | 60 542 A4S 404 37 3.50 333 320 3.09 ;o 281 266
L01 | 1339 BES 712 619 539 518 487 464 443 135 14 150 146
L 400 288 249 224 2.14 205 1.98 193 188 1.85 176 1.74 168 1.63
» ’ FE Y] 2.69 253 242 233 227 2.21 e 2) i 202
539 451 402 370 347 330 317 300 s 2 276 26
877 7.05 612 553 512 4B 4.58 439 . | 143 \a 142 138
244 2 20 200 193 187 18 179 i i e e
" “ OB M 2060 245 234 225 218 212 $6 3w 2 225
r 518 431 383 351 3.29 302 2.9 2.89 § 13
825 659 S0 U3 Am 4.44 421 4.02 e in by by
241 220 206 197 1.90 1.4 1.80 1.76 195 191 1.80 1.70
“ s 279 256 240 229 220 213 207 4 238 221 205
506 420  3m 341 319 3.02 249 27 L e 138 130
796 634 546 490 451 422 4,00 382 156 153 147 140
239 218 204 1.95 187 182 L7 174 T [E ) 162
“ s 216 283 23 225 217 2.10 2,04 2 125 208 192
A% 43 368 34 312 295 282 212 135 134 128 22
e 331 476 437 4.09 3.86 3.69 148 145 138 130
236 214 200 191 1.83 178 173 1.69 174 169 157 145
100 ot 309 270 246 231 219 2.10 203 197 208 201 183 164
5 6.90 482 398 351 321 299 282 269 259 13t 129 1.3 L16
44 s 74 586 502 448 an 383 361 344 | 14 139 130 121
47 ;: i;: 233 197 1.88 1.80 175 170 1.66 . " :2 i
s W g | w26 20 236 2u 206 198 193 0 1@ '
e e S Y Y T ¥ R (O " S 17 s Ls 08
;4 e 70556 4B 429 392 365 343 326 i ) X y e o
- : 20200 s ugs o m 168 164 ! ; ; 2 : : AR e
1000 185 0 g 238 - L il
018 066 43 : 222 21 202 195 189 : "
| . s 3 3.04 282 266 2.5 243 27 / i

10.89 696 546 465 414 378 351 330 3 .
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1 Y- 2 R 8 IR Ru 1w AuilRyg T gy month. fdentify on the diagram for a given
| ‘ - 3"r v ' 1
. T il amount of gasoline consumption. how much

consumer spends on gasoline and how much

e ¥R S A T IR T the 1343,
s wmE R AT R AR
i EURT SEENER S ST T

r

(b) Answer the following questions

(1) Maya thinks margarine 15 ;1 as ¢
s ﬁﬁﬁ—ﬁﬁmmmﬁaﬁﬂ%WWﬁﬁﬁﬂq,éﬁg butter. Margarine is sold i 00 zram
PN O " package and l‘)utt‘er sé%@() grams package
Draw Maya’'s indifference curve [or
packages of margarine and butter and give
her utility function.
PART A
(i) Meera likes sugar in her tea, but she simply
cannot differentiate between quuntities of
1. (a, Draw the budget line for the following cases. sugar which differ by one gram or les:

Explain why her preferences violate
(i) A grocery shop starts a scheme in which, transitivity.
for and then for The price of good is

‘e (it)) Find whether is a monotonie ransformation
constant at Rs.3. Consumer Income IS.

of
(11) 1f the consumer buys more than onc¢ unit Take » - A
of the first good, he gets one unit of second | A
good free (3) Fsifafas e [0 gwe Er @
: . - SV = S S N
(1) The Government subsidizes gnsollnc (i) e EXEIEAICCIEINE I S I it 4 fras,

cost of each & fae 3k e @ [ as v W FWA e 2

purchase by paying half the
es pet gy fEe @ 3uMieEn ame 2

litre purchased in excess of 20 10
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(i) e STRFA WA T W v Y g

-
@l #, I TEY T F v garg .

faerd 21

(i) @R 20 @i qfe we | Hﬁﬂaﬁmm}‘
ofed & MM AN e AR T2 s
@i W AR A B | AR @ oy g
w & oo smE W vea, Suie g
W fFen @ Fwa # s T

(@) faeafafga g & I 4

(i) W At # fa e wae fmar & s
2| O 100 UW & Fahwt A 3R HRE 200
W & YRS N AT T B AT IR AR
& Aaet & fore W o SEEE 9 @it 3
Jad IUAfEr wem A |

(ii) %ﬁaﬁmﬁﬁmgﬁﬁﬁwmﬂ
& A SR AS e qEa o o WA
PN
mm%|m%wmﬁaﬁﬁ
&1 Ieelo | El B |
N a;i;,{»"
(i) war eAmG fa r @1 UE A Ul

Take x.

4471

tn

(aj Which of the following utility functions has a global
satiation point? Which of them represent convex

preferences? Support your answer with a diagram.
+ (3+2)

(b) Consider a consumer with the utility function where

x and y are two commodities.
(1) Plot his ix;dii’fercnce curves
(if) Are his preferences convex?
(iii) Will he spend his entire income on x and
v? (1-2+2)

(¢) Draw the Income-consumption curve anc find and
draw the Engel curve of good for the following
utility functions. (Assume that = P x=1 and P_y=2)

(3+2)
(3r) FrafoRas ¥ ¥ fre smifar wee a1 dfaw wqfa
fig 87 I A & I gt @ wiEtfe ww

2?7 IRW@ W I A I A

+

P T.0.
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(4) Mﬁmmﬂaﬁmemrwﬁm-ﬁ

N N —\rﬁ,'[\sﬁ'_
y A T 7

(i) Ja& AT TR w wdfan |
(i) @ JIad] AT ITA 7 7

(iii) W“m‘@mxsﬁ?ywmﬁm

(@) m—mwﬁﬁvsﬂzﬁwﬁﬁaawzﬁﬁmwﬁé;
for o x o1 G 9 I AR SR smRam i
(W & fo P x=1 SR P y=2)

3 (a) Consider the utility function. Inttially the price. o
commodities x and y werce and moncy incomce s
Rs. 100. The price of declines to 2.5, ithe pricc of
is unchanged. Decompose the price effect ino
Slutsky substitution and income effect. Further
decompose the price effect into Hicksian

; : : (10)
substitution and income effect.

ither

ecrease in inflation. |
*g choice of

on a lender's choice

ls this citet

nalyse the effect of ad
things remaining constant,

1 : Savings.
current consumption and saving .
nominal

interest
the same as that of increase 1n the i

rrent an o
rate? (Assume that both cu 5

: ds.)
consumption are normal goo

4471 ' 7

(a1) Wﬁlﬁmwwﬁwﬁzmﬁa@aﬁxﬁry
A A, A w00 T F A e eew
25 B T R, F A gt A 2 e
W R wm T ¥ v oo a faf
W A Rfewm wfere @ am prr 7 et

=

(@) vF FEE A T EmwE oA s @ qEr W
TR 7 FA, 3 I R T B w = e
| T TE TG AT A W F Az B w2
g1)

4. (a) A consumer who consumes three goods was
observed in three different choice situations. The
prices faced by her, and the bundles chosen byv
her are given in the table below:

;Agiruation IR B ) -

L o S S

(1 ] 2 T P T

,rl_’ 1 ! 2 L E

Ui [ L L4 2 4

Check 1f this price and consumption data 1s
consistent with WARP and SARP (

‘N

)

P.T.O
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(b) Suppose Aman has an initjy] wealth of
=+ anq
. W, Where We
denotes his wealth. Assume that 1, >()

. ¢ faces a It
percent chance of losing his wealth i)

becaysge of 4y

. ) ) Se RSSO He
considers purchasing insurance to prot ¢

. Rs.
has the utility function. U(w) $.20()

adverse event, where he would g

ect dgaing;

his potential loss. Q% UNif s
P He can buy “a” unit Of insurap,,

for Re 0.10 per unit, which pays Re

. I per uni
that is purchased.

(i) What is Aman’s expected utility fron,
buying units of insurance?

(i) How many units of insurance, doeg Aman
purchase?

(i) Suppose a consumer’s consumption in the
good state and in the bad state are perfect
complements and perfect substitutes. For
cach of these cases, draw the inditference
curve for the consumer and discuss their

degree of risk aversion. (2+3+3)

(3) ver SusirT S AT aeqE @ IR e ¢, 4 A

m~mw‘eﬁmﬁu¥ﬁmwuwﬂﬂfﬁ
& SR A B, s gad g g a¢ a7

-

Té Arferen § {ag we w

4471 9
T‘Simation |

I K 3 3 2 1 3
i [ L1 3 1 ! >
[ Tii 1 [1 4 2 2 4

WY fr @@ 98 @ A @9 T WARP 3R SARP

* IET T

w1 e B 39 @ U 200 ©9F T TESE q9d
2 3k IE ST@EE waF U(W) =W 2, 381 W>0
I GafT I T € | qE o 6 Al Wi ge
3 FROT IV AEN EAH @ 10 T A e
3 el I¥ 50 TR H AHEH AT | FE FUA WA
W%aﬁ%%qémafﬁ%wﬁwm%u
7 @1 & ‘T gFE @ 0l T W g & e
@l T 2, W W@ W w gt & feo T

F AR FA T |

(i) J D TE TR @ley ¥ I F SR
ITafiar = 77

(i) omer Qe i et gl wlea 87

P.T.O.
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PART B

yusSine ()f SOflwal‘C deVelOlelcnt IS g1 )
gilven 19

where q d ;
q denotes software development

y

q =4 (k)"

and

)

(a) What i
1s the total cost function of this

firm?

(b) What i )
at 1s the profit function of this firm?

(C) What i
1s the supply function for software

output q(p,r)? (—,,p”)

4471

(b}

(i) Derive

expansion path

functio

unit and K per unit bein

11

d draw the graph of output

an
production

for a firm having
(1+L)"'?; prices of L per
g 40 and 240

(3)

nQ-=K~-

respectively.

(i) Is the

for producing varied output level?

(i) Compute elasticity of substitution fo

short run cost also the minimal cost
Explain.

(3)

r the

following :

(a)

(b)

Q = flk) = (k'* ~ 113y

,_.
[99)
=

1]

h

Il

Q = f(k,l) = min {3k,

() (i) Wﬁm%mﬁwﬁ%m

Seqre W q = 4K
fean w%?aﬁqam%mﬁamaﬁaﬁm
%ﬁnkﬁaﬁ\aqﬁﬁwéﬁaﬁm%\

ﬁa@m%ﬁvwmﬁﬁm% &l
p%mm%)aﬁw@w%m,w

N W IR T

P.T.O.
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(i) Jeareer oy Q=K+ (I+,y1n T

W%ﬁwmm%:%ﬁm
WL gfre sy K ol gfie ]
B 40 3R 240 # b
e S g Siice gty ran{
awmrﬁ‘-rzsanm%hwgawami?w@.?
(ii) ?:f%rﬁaaa%%vm‘ﬂaﬁﬂhﬁmv

(@) Q = f(k,l) = (k2 + 112y

(b)  Q = f(k.I) = min {3k,51]

6. (z i ~
. (a) A firm has production function:

q = F (K, L) = K" +L'2 (where L and K ar¢
measures of labor and capital input used to produce |

q units of the good that are sold at fixed price P

4471 13

per unit of the good. Costs per unit of (1L, K) are
(w,v).

(i) Compute clasticity of substitution

(ii) Does this production function exhibit RS

DRS, or CRS?
tions

(iii) Find firm’s unconditional demand func

for labour and capital.

(iv) Find firm’s supply function. (2+1+3+2)

(b) (i) In the 2 input case, where both inputs (capital

and labour) are normal, discuss the total effect

-

of rise in price of labour. (3)

(ii) If long run cost function is C*(w,v,q) = 2q°W"

v”, compute the production function. (4)

(3r) T W @ I we q - F(K, L) = K2 - L2 &
(mgfLaﬂszsﬁtq;ﬁrgagz%m%shﬁﬁaa
A AN TN Al G A TR F IR
T @ fag v e wE # o @ FEE p WA
@ 21 (LK) 91 o g e (w,v) F )

P.T.O.
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(i) wfene & @ a) ey gy (h)y (1)
(1) @9 UR IWEH held RS, DRS, o CRS t=re. |
gl B? o
(iii) ¥ 3R N & v wf & R T g
T 9dl | |
(iv) wf @ sl wer s A |
(@) (i) 2 ¥ W A, St A gAge (T o o)

waé,wa%aﬂwaﬁq%%ajamaw
Zat & |

(i) afe ErderTen wmTd herr CH(w,v,q) = 2¢2w

VAR, W OISR el At o aQfe | }
%

(a) A firm has production function: ¢ = F(l,k) = | + 4k

(where | and k are measures of labor and capital |
inputs to produce q unit of the good that are sold ;

at fixed price p per unit of the good. Cost of (1,k) |

arc (w,v). Compute the following :

(a) Firm’s conditional demand functions lor |

. \
labour and capital. (%)

(b) Profit function. (4+2)

(5r) weh WH H FeNIA KA

Discuss the properties of profit function.

(3)

(ify Compute contingent demand for inputs (both

capital and labor) using Shephard’s Lemma

for the following cost functions :

(a) C(v.w,q) q'

Explain what happens to this function il

B=1.

v/(a~b)

(b) C(v.w,q) = B q"*™® vt

-

where a=1/4, b=3/4. B

F(l.k) | -4k 7,

T ATt

| 3l k, Ffema we p owfa afse 97 3= a A a
N q THE W JeAET FE F HY A R T I
& Fum 3w (LK) B A (wa) # o e

A O @

(@) sm 3 qon B o w w e am wEa
(@) oy e
(i) e @ T T e
T "'\155H

(i) Femfafaa ama @l
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gl e e (Yol alte s @) @ fo
spafera @l U e
@) Cvawy) gty (v e wt R

JEQ feh Q0 W o o e & afe o
(b)Y C(vaw.q) B tl} (D)l ath) b (art)

WE a = 1/g, b=34, B3
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