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The following data is given for an ecomomy for the
year 2016. How each of the following transactions would

affect the GDP and why ? 3
() Rs. 10 lakh is paid as interest on the national debt.

(i) Ice-cream maker began the year with Rs. 5,000
worth of milk in his factory and at the end of

the year he is holding Rs. 5,500 worth of milk.

Using the quantity theory of money and the Fisher’s
equation explain in detail how the rate of growth in

money affects the nominal interest rate 7 5

Explain wh-ether a new environmental protection law that
requires firms to reduce their emissions of pollutants
(an exogenous event) will shift the short run aggregate
supply curve or aggregate demand.What are the poliéy
options available for the macroeconomist working with
the government to minimise effect of these events on

the economy ? Explain using suitable diagram. 7
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(g) What are the uses of private savings ? 3
(5)  Suppose a country’s quantity of money is Rs. 600 billion,
nominal gross domestic product is Rs. 12 ftrillion and

the real gross domestic product is Rs. 6 trillion.

(1 trillion = 1000 billion)

(/) ~What is the price level and velocity of money in
this country ?

(i} Suppose the velocity is constant and the
economy’s output by 5 per cent each year. What
quantity of money and money supply should the
central bank set next year if it wanis to keep the
price level stable ? (Calculate money supply in
billions). 23

(¢}  Using the suitable diagram in IS-LM framework show -

the effect of introduction of investment subsidy on the
level of consumption, income, investment and interest
rate in an economy. Also, compare the results with other -

expansionary fiscal policies. 7
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Explain briefly the following concepts :

(/) Household fixed investment.

‘PTO.
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(c)

(i)

Monetary neutrality. 3

Assume that the demand for real money balances is

represented by the following :

M/P=Y [0.4 — (r + expected inflation)

Where; Nominal Income (Y) = Rs. 2000

0

(ii)

()

(i)

Real interest rate (r) = 4%
Expected inflation = 6% is constant in short run

Calculate seignorage, if the rate of growth of

nominal money is 15 per cent forever.

Calculate the inflation tax when actual inflation

equals 6 per cent. [s it equal to Seignorage ? 3,2

Define budget surplus. What does negative budget

surplus mean ? Explain using suitable diagram. 3

Explain the effect of increase in government

purchase on budget surplus. 4
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M/P = Y [04 — (r + expected inflation)
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If the GDP deflator for the year 2016 is 110 and the
nominal GDP for year 2016 and year 2015 are 5500 and
3800 respectively, find the rate of growth of real domestic

product keeping 2015 as base year. ; 3

Seignorage is the real revenue from money creation. If

the government chooses a constant rate of nominal

P.T.O.
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money growth and maintains it forever, what would be

its effect on seignorage ? 5

(/) Graphically explain the derivation of aggregate

]

demand curve using IS-LM framework. 3
(i) Explain monetary transmission mechanism. 4
afz T 2016 & fau gpp fe=z 110 7 =

2015 @91 2016 & faU WHfaF coe FHE: 3800

F 5500 T1 =9 2015 W YR F9 T@HL FEGH
e SR & gfe T W wiwa

Tz fEw & RS afas 7= B IR

TER T fer 4w 9 W w1 A w

% A9 ¥eF T@ 99U @A €, 9 TEE EER
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() IS-LM @ ®1 39T Fh IEfeF T 9%
% fomm fmin = e s

(i HIffs TEIWO @A ® AR HifS)

What are components of current account of the Balance

of Payment of a country ? 3



(b). A bond promisss to pay $1000 in one year.

@

(i)

(i)

What is the interest rate on the bond if its price
today is £ 300 and § 800 ?

What is the r=lation between the price of the bond
and the imtersst rate ? 32
What do you mean by crowding out ? Explain
using a suwitable diagram. : 3

When the demand for real money balances is less
responsive to the rate of interest, crowding out

is more. Explain wsing suitable diagram. 4
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¥
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Explain how each of the following transactions would

enter the India’s balance of payment accounts.

.  The Reserve Bank of India sells dollars and buys

rupee from a Swiss Bank.
I.  Indian resident opens a Swiss Bank account. 3

What is a money multiplier ? Suppose an economy has
a monetary base of $ 10 million. Calculate money supply

in the following situations :

() All the money is held as demand deposits and

banks hold 10 per cent of their deposits as reserves.

(if) All the money is held as currency. 32

F 3
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(¢) Assume the fllowing IS-LM model :

C =200 +905 vd

Yd =Y - Tax
Tax = 02Y

I = 400 — 36i
G =120

M =200
Py

L = 0.2Y — 8i

() Calculate the equilibrium level of income and

interest rate. 3

(i) How much investment will be crowded out if the
government increases its purchases by 120 and

nominal money supply remains unchanged ? 4
(a) Fretfefas & & worF o9-31 wRa @ TN
I @ F 7 wite e =R FIT ;

P.T.O.
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(®)

(c)

L = 02Y - 8i
() ¥ F FPEH W T AN R F A
Hiferg |

(i) TFanm &7 FmT ame @M R wEn
A BT T 120 | Tt ¥ qer giefrw
T OIE == owd

How does GDP &iffer from GNP ? If a country employs
many foreign workers, which is likely to be higher :

GDP or GNP ? 3
What are the social costs of a predictable inflation ? 5

Consider a loanabls funds market of an economy. The

following equations describe the economy :

Yom € G 1
Y = 6000
G = 2000

P.T.O.



T = 2000

C =500 + 0.5 (Y = T)

[ = 2000 — 50r

(/)  Find the equilibrium rate of interest and national

Lad

savings.

(i) Now suppose the government reduces the taxes
to 1000. Comput_e by how much amount do the
fo]lowirig change : disposable income,
consumption, investment and national savings due

to fall in the tax, 4

(1) GDP, GNP & & fir1 }? 3t 3w =ge Pt
FAAME B VTR 2@ T @ B sy 2
FI WG ¥ : GDP A GNP ?

(a)aﬁfmvﬁﬁrﬁmﬁmmw%?

(¥) & JA9"g & HUErg I8 F I9R W
= wifse frefafan oo sdsran =5
i T i
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(i)

T = 2000

C=500+05(Y-T)
I = 2000 — Sor

I =W W 9 T S9d # wm
FHifew |

9 " T F oWeR #7109 wew
1000 &% 21 FW #ifeu fF frsfafe

YOS sE, s9€n, e § U =g
ﬂmﬁﬁw%mmwm?

15 3,500
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{c] Answer all questions. Choice is available
within each questions.

== 99 gl & S e welr gsEr &
F=7 =39 399 2

(d) Use of simple calculator is permitted.

=il C?)(fcgﬂc( T HLA DI G:Ef:lﬁl' 2

Astempt any four from the parts (a) to (e) in this
guestion. 6x4

== s = 99 a)i#(e)ﬁ@'fﬁo—réﬁ‘aﬁ%wé’ﬁm
(2) (i} Prove that any set of k vectors in R" is
linearly dependent if k > n.
fgs i 5 & k A9l & 2 A T
?’r@w . f13f% (linearly dependent) BIqT
zafk k>n.
(il Under what conditions is the lower
triangular matrix of order n  n invertible ?
Prove, for a lower triangular matrix of
order 3x3, that if the inverse exists, the
inverse is also a lower triangular matrix.

5 ot & Hf9 n x n FF B T T
rRroTeHeh 3TeE (lower triangular matrix)
SR (invertible) 2T = 2 s FHIT
5 us oEY 3x3 = BEpoTEs Afged
% faw ot ufaei™ (inverse) & ARTE 2,
a1 ge ot e BreproneTs BT

2



(b) (i)

(i1)
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For what valu=s of p does the system of
equations : :
px+y+4z=22x+y+p’z=2;x-32=p
have a unigue. nmone or infinitely many
solutions.

pxty+dz=2; 2x+y+piz= 2;x-3z=p

& SfESE == =, == = 98! 8NN AT T

.

& el |

Replacs the wector of constants (2,2; p)-
in part (i) 2bowe by (b, b,, b,) to state a
necessary and sufficient condition for
the new sysi=m of equations to have

infinitely many solutions.

| SUTRE | (1) = = B 9k (2, 2, p) &

W (b, b, b_) ST & 39 T FHIHT
forepra & a7 == 214 8g STEYEH 9 JAra
Sﬂ'vﬁﬂ?ff?iﬁ?'li

3 RP.O:
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(c) The 5000 consumers of a product are equally

divided between brand A and brand B this
year. However each year 10% of brand A
consumers of the previous year shift to brand
B whereas 20% of brand B consumers of the
previous year shift to brand A. The total

aumber of consumers remain fixed. Set-out
the problem in matrix form to answer the
following :

wﬁwm%sooo:@ﬁaﬂraﬁ@:Aa
mBﬁﬁmﬁﬂ%uqﬁa&mA%ﬁa@raﬁ
%wﬂﬁaﬁﬁ@rm%aﬂng’{a@rwﬁ%
a’aﬁﬁaﬁB%ﬁaﬁaﬁ%wﬂWaﬁﬁa
EO%ETEAQTE!?THI%%lsq@'ﬁTGﬁEﬁEgﬁ
MW@%I%WW@Q@@%
wﬁﬁi@qasﬂzﬁwwﬁﬁmﬁ#@?r
e & I aieid | '

(i) What is the proportion of brand A
consumers after 2 years ?
0 ot eSS A B STHREIA! B SAFAA FT
BT ?

(ii) What was the proportion of brand A
consumers last year ?
Rrea a Sie A & STHHRA H SAFIA T
g7 ? i

4



(d) (i)

(i)

(e) (i)
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The plane P is perpendicular to the

' : x-2 y+4 z-3
straight line —/—= = and

3 5 2
passes through (1, 5, 7). Find the
equation of the plane P.

e a2 yd oo
T (plane) F. 7= 3—5“2%
Ty (perpendicular) 2 @ (1, 5, 7) ®

oI B | G P = ST S i |

If 3z and 7 === vectors of unit length,
under what circumstances is the length
of their difference equal to 2 ?

How many different matrices of order
3 x 3 can be formed that are both
diagonal and idempotent ?

HT 3 x 3?@%%@@@&@
T T T = Al 1% [T (diagonal)
o 2f 9 efg===r=e (idempotent) 9 ?

5 P.T.O.



(i1} Describe the set of Vvectors spanned by
the set of vectors A, B and C, where :

At A, B 7 C, Zr7 o T2 (spanned)

RN & T P ot S == -

4) (7 (4)(7
A=a2nu59lB=d2[f8 (|17l
3)16)(8 ‘.\3jt12 21

1 (0) (0
C=<l0[l0]]0
0) (1

2. Attempt any two from the parts {a) to (¢} in this
question. : Sx2
AT H AT (2) T () ¥ A it B 2 o= T EifoTT |
(a) (i) Specify the domain and provide a rough

sketch of it for the function
f(x,y)=ln(9—x3-—9y:). Also provide a
rough sketch of the level curve at the
height 4.

A E f(x,y):ln(9—x:—9}-’:)$r g3y
ﬁ‘iﬁﬂqam%%@m TR | HuTE 4
Wsa%mama%raﬁaﬁ%aaﬁﬁm

6
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(ii) State three different necessary and

(b) (i)

sufficient conditions for concavity of a
function f(x. ¥) that is continuously
differentiable of order 2 and is defined
on a convex domain.

U I 997 (convex domain) 9X aRwfEdT
T e 2 F To: JTIHaHI (continuously
differentiable) ¥ f(x, y) I ST
(concavity) =T F15 ST-ATT SETEH I

Qﬁ gy |l
For the surface defined by the
differentiable function z = F(x,-}i], show
X
that the tangent plane at (x,, ¥,)
intersects the z axis at

z =F(x,,£"— —F‘l[ x],}l}xl.

X S

STH B z:F(x,l),m‘{T g
X

TaE (surfae) 27 F9izC % qT el aHa

(tangent plane) z 78T &I

: Z=F[Kn£ ;_le[xl’y_l]xl gy gfa=sfed

xi/’ xl

(intersect) =¥aT © |
o PI.O
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(ii) Draw a sketch of the level curve(s)to

2y (v)
the function f(Xa}’)‘—'T'* : at the

height 3 cm or m. Is the function

homothetic ?

Ivaly Y I
FT f(x,)’)=%+[{*) % Sas 3 cm or

m 9T & 56 (GEhl) Bl FEEn S | T
72w SEEeE (homothetic) = ?

(c) The temperature at a point (x, ¥jon a metal

¢ . XV
plate in the X-Y plane is T(x.y :_____‘-x;*— y‘: :
X-Y Taet & o1 B 0 wie = =g (%, ¥) W

: Xy
T(xy)=—F—7 &1
WFT_ (x.¥) Ly "

(i) Find the rate of change of temperature
at (1,1) in the direction (2,-1).
(1,1) ox 9w (2,-1) & @o== F gied &
g S BT |
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(ii) An ant at (1,1) wishes to walk in the
direction in which the temperature drops
most rapidly. Write down the unit vector
in that direction.

(1,1) ux fers o= S8 o9 e ® aer wed
3 B qroe= =24 oo o FRar 2 159 f&ew
¥ zps gl =ag |

3. Attempt any two from the parts (a) to (c) in this
question. 6x2

mmﬁm(a)%-_m%?@r%ﬁ?rﬁ%wﬁﬁm

(a) Given that the function f (x,y) is homogenous

af(X,Y) and af(K,Y)

of degree p, show that

ox oy
are homogenous of degree p-1 . Using this,
or otherwise, prove that

x*f] +2xyf, + ¥ T, = p(p-1)f(x,y)
R g ® 6 B £ (x, y) IS p 1 T B,

of [ X.¥ of (x,
aafgats 20 4 —%’Q Hif2 p-1 & EE
¥ sﬂaﬁmé,mmwmaﬁﬁqﬁﬁ

X3, +2xyf,, + v'E,, =p(p-1)f(x.y)

9 P.T.O.
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(b) ()

(i)

State the implicit function theorem.

et % S8 (implicit function theorem)

ot fafay |

The function f(x, y, 2, u, v) : ®° - R 18
defined by the system of two equations :
wyz + 2xv - u? v2 - 2 = 0 ;and xy” + xzu
+yv2-3=0 ,hasa solution at (x, v, z, u,
v)=(1,1, 1, 1, 1) . Find the values of the
endogenous variaﬁles u and v when
x=1.02,y=099, andz=1 .

B fix, v, 2, 4, V) 1 % > R EilC
TRl & e udyz + 2xv-—ut v -2 =
0 ;9 xy?+xzu +yv? -3 =0, F FeANa 3,
ok awny)=(L115L1) T7 Th B
19 x=1.02,y=099, T z= 1 &
@r=oia =1t (endogenous variables) u @ v
% A9 ST o |

10
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(c) State the definition for a quasi-concave

function. Use the definition to test whether
the following three functions are quasi-
concave :

@) fx=x @ glx) =Jx (i) b & y)=x'y
uep A AAAT (quasi-concave) el AT

%@l%ﬂqﬁ*ﬂ%%ﬁmﬁﬁﬁﬂ%ﬁqﬂéﬁﬁqﬁﬁ
%méaﬁaéﬁﬂﬁmaﬁm

Qf ) = (g Jx @) b e " 2y

4. Attempt any three from the parts (a) to (d) in
this question. %3

gemﬂ'ﬁﬂﬁtam‘;’ (d) ﬁﬁﬁﬁﬁﬂ%wﬁﬁm

(a) Derive the conditions on &, funder which
the function f(x.¥)= 2x%yP, 0, p > Odefined
on the domain x>0,y=0 is:

o, P Wﬁsﬁﬁﬁwq—ﬁmﬁﬁ%aﬁﬁ,
qrrg x20,y20 X gfrarferer w3

f(x,y)= 2x%y", B > 0-
(i) Strictly Concave
e oaas (Strictly Concave) & -

11 - PAO.
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(ii) Concave
3Egad (Concave) &

(iii) Quasi-concave

STE-31ad (Quasi-Concave) =
(iv) Convex

I@e (Convex) B |
State the sufficient conditions for 2 function
to possess both a global maxima and z global
minima in its domain.
Find the global extreme points for the
function f (x, y) = x?y® defined on the set
{xy)x>1,y >2,x +y<10}.
U A & GO H 939 e (global maxima)
g 3ftgs M (global minima) &I 89 8g
FHTEITF T Bl AR | |
= {(x,y) [ x 21,5 22, x+y <10} W IR=ET
% f (%, y) X%y B Afka® a4 &g (extreme
points) ST HIfoTT |

12
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Find all stationary points of the function
f(x,y)=x+¥ —2xy —2x2 + x -y + 4 classify
the stationary points as maxima, minima and
saddle points.

e f (X, ¥) = +y2—2xy—2x2+x—y+4%
< frex fg (stationary points) 3 HITT |
== famgelt 1 3= (maxima), fef*s= (minima)
71 &1 &5 (saddle points) % QI 9T aiied
I |

A point moves on the curve x2+y2=100.At
what point is its distance from the point
(%, y) = (10, 8) minimum ? If the constant
100 in the equation of the curve were to be
increased by one unit, what is the
instantaneous effect on the minimum

distance.

Qzﬁﬁ’-ga%x2+y2=100qtnﬁrw%n feper

Ry W g (x,y) = (10, 8) g o gl =aH

2rft 2 ot 55 3 THEHRET & R AN 100&%@5
mawﬁmmfﬁsﬂwgﬁwmﬁm
(instantaneous) THIE FAT B8R ?

13 P.T.O.
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Attempt any two from the parts (a) to (c) in this

question. 4x2

mmﬁm{a)ﬁ[c}ﬁf@rﬁﬁﬁﬁ%wéﬁm

(a) Consider the differential equation

(b)

d
E{- = k(l _;n)’_] y where k and m are positive

constants. Draw a phase line to determine
if the equation possesses a stable

equilibrium.

ATHT THIHIT (differential equation)
EQ:k(I-lJ e

= )Y W AR $ifm s=f kg m
T Reries ¥ | FT T THISTOT FH ey
TR 1 IR B, goen frater vy &g
U ST X@T (phase line) i emifas I |
Two sets A and B in R*are defined as

A=y xy > 10}and B={fx,y) 2x2+y <0}.

Draw a sketch of the sets to decide :
14
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w: F A T==E A = {(x, y)| xy 2100 T B ={{x,
y) 2x2+y < 0} = gfeTfa B | 39 9=l &
STrRE RT3 SAEl @ gera 4 e
TeAl & IER ST ¢
(i) whether the sets A and B are closed and
bounded.
o @==d A @ B F= (closed) @ qRE=
(bounded) |
(ii) whether the set A "B is convex.

T gg==a A 1 B I (convex) 2|

-

(c) Show that x(t)=Ce” +15 is a solution to the

B : . ;
differential equation EESX—3 . Find the

integral curve when x(2) = 1.
F a5 3
gerfza % X(I)=Ce“+g . JTase GHIHTOT

dx
E=Sx~3aarqaﬁw%| s ox(2) = 18,

TR a9 (integral curve) STd @HifoTT |

15 3500
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R FATT=EA = {(x, y)| xy 210} T B = {{x,

y) 2x2+y < 0} Zr77 gfeiee € | 59 Gl &

ST ST 9 59 SAEl S gerdr A et

Tl B I &l

(i) whether the sets A and B are closed and
bounded.
o @==d AF B3 (closed) @ df==
(bounded) ¥ |

(ii) whether the set A "B is convex.
Fag=g A N B S (convex) E |

-
A

(c) Show that (1) =ce* +§ is a solution to the

2o ; e .
differential equation E=5X_3 . Find the

integral curve when x(2) = 2
3 =t 3
zerfgu % X(t)=Ce"+§ , oTasme HIHIOT

dx
E=5X—3WQ¢E’@'€{%I s ox(2) =178, @

TR a% (integral curve) ST ST |
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[This question paper
Your Roll No.
Sl No. of Q. Paper

Unique Paper Code

Name of the Course : BA Sans )

Sesmamies - CBCS - SEC
Name of tﬁe Paper : Tmnm Smaivcs
Semester = -
Time : 3 Hours ~  Mimstmese Marks : 75
Instructit:;ns for Candidztes -

ERGUCEIEC S S
(a) Write your Roll No. o= e won mmmediately

(b)

(c)

on receipt of this guestus seser.

EE O B are 23 = v 9 7 s O

Answer may be writtem =thes in English
or in'Hindi; but the ss=me medium should
be used throughout the paper. '
TH USH-UF FH IuT S = == == TFH 9T
# €, éﬁﬁ_aﬁmwt“ﬁﬁ%mt
The paper is divided imts fiwe Sections.
Choice is applicable for Sections- I, II, and
IV only.

FE UT-9H T TS F e 3 3= muw -

LII, @ IV 3 R === =9== I
P.T.O.
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(d)
(e)
Note :
1. (a)
(b)

standard deviation and (iii) the coefficiens of varision.

Attempt all Sections Asswer to all
questions within each sectios wre w0 Sllow
together.

T Fodl & SX 3 ¥ o= we= E =S 0
F TH G BRI

Use of simple calculators is allowes
AT AT B I9ET = = 3

Section - I
grs - 1

Attempt any one from questioms 1 2nd 2 - -

I l a2 R e e = 3
For a distribution, the mean S 5 wamance
is 2, B =+, B,= 4. Obtain the Srst four

moments about the origin. Comamens upon
the nature of distribution. 1}

T faavor & g Hrey = S; =2 B ==1an
2= 4. 1 A TN v =7 === == = S

W OOPh uT fewe Y,

Kar] Pearson’s coefficient of skewness of 2 Sssbution

is 0.5. The median and mode of the dss=mwsion are
respectively, 42 and 32. Find : (i) the mean (1) the

4.

O T & R & ot e 3 5w 05 3

foreor & Afeaet oF sgas PN 42w 32 &

(1) | (i) 5T e e (i) ST E TS S
5 )




(a) 1

100 mﬁ%aﬁ_ﬁﬁmﬁ%‘
T ERT Rmrm w - :

Earnings () L —— of Students
|ema (%) S S gom
0-500 : 2
500-1000 - 19
1000-1500 26
1500-2000 21
2000-2500 13
2500-3000 : 7
3000-3500 2

(i) Calculate the armee mean and mode

of the above dise—Fmsinn
ISR E L S —— FEEH B
T Y | _
(ii‘); Using the results =¢ & comment on the
symmetry of the distribution. Give
- reasons for your amewer 6
SYIRH ROy = T A B S st
feaoft &% AU SET S ERa T
| 3 BT.O;
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(b)

Note :

For a mesokurtic distribution. the first
momeént about 7 is 23 and the second .
moment about origin is 1000 Find the
coefficient of variation a=nd the fourth
moment about the mean. 4

7em ofep feeer @ R, 7 mqi%%am'
= F gaa ampet 1000 ¥ 17 = == =g 74
SETOT T IONH T DY | . )
Section - II
gvs - II
Qucstioxi No. 3 is compulsory. Attempt any
one question from 4 and S.

999 e 3PEE B4 TE S S E = 0©F
H I |

3. A random variable X has the following probabiliny
distribution :

w5 3o =T X BT T e s E -

X ¢

-1 o 1 2

P(X=x) : 13 1/6 1/6  1/3

Find: () E(X) () EX+2) (@) Var 230 5
Bl L

4







(c)

(a)

. B, ﬁmﬁA%mmﬁzﬁmlﬁém@ l

(iija student Bas failled #m @t least one of
the subjects.
@Waﬂ%ﬂﬁ“iﬂgﬂ%l

(iii) a student has pessed = J==st one of

‘the subjects.

Qﬁimiﬁqﬁﬂﬁﬁ“iﬁgﬂ%l

The average numDer o defiectiwe picces in
the manufacturing of 2= a=ocke s 1 in 10.
Find the probabilsty of gettmg exactly 3
defective articles in 2 pack=t of 10 articles
selected at random. 2
e A & IeEE S == Sw = = oAl 10
1AW ET 10 === = == 3 T
=7 & meéﬂﬁ%ﬁmaﬁl

Two firms Aand B2 consider @@z on a road
building job, which may & =ay not be
awarded depending on she amounts of the
bids. Firm A submits 2 hid and the probability
183 /4 that it will gctthtjdapuﬂdﬁrm B
does not bid. The probability == 3 £ that firm

Bmﬁllbidandifitdoes.thepﬁiitymat 3

firm A gets the job is only 1/3. 4
@mﬁ%%mw&ﬁauswﬁrw
e FW@ ©, R SrT 3 = = e T
mmwémﬁﬁ|ﬁ56mﬁﬂ :
e & ofiy wEEa 3/4 === T
ST | aﬁqﬁB%ﬁaﬁzﬂ%iﬁm:& 4

(i) What is the probability that &rm A gets
the job ?

mﬁrﬁﬂw%ﬁsmﬁamtﬂ% ?
6




(b)
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(ii) If firm A gets the job, what is the

probability #has &= 3 did not bid ?

AR A == F = T A R
Bideri R eww® ?
A student Uniom Leader believes that 30%
of all students wall strongly support his

- demand for 2 t==mus court in the college. He

approaches 5 stmd==s 2t random to ask their
opinion. What s the zrobability that majority
of these studemts wall strongly support his
demand ? 3

U BT H7151 = = ewms =74 & 1% et § 2fry
FIE P Q= == = 30% =97 57 H Ao @
T AN | I e s 2 B ig ey i 5 e

% U o 1 s == = % 37 oE $ wgm

(c)

&1 399 91 = Sean = T 50

In a belt factery, machines A, B and C
manufacturs respectvely, 25%, 35% and
40% of the total swiput. Of their output,

- respectively 3% £% z=2 2% are known to
- be defective. A bolt s picked up at random

and is found to be defective. Find the
probability that it was produced by machine
BorC. 3

O A Sgedl # == A B @ C 59 99T &

."Wﬁﬁm’@fﬂfl

ST 25%, 35% T= £0% T=E B0 81 I g
ST H A 5%, 4% 77 2% =0F & Y A
ST B | O diee = 3= =% 2 29 o @ e exE
A ST B | e == = = 2= w55 B A C g

7 PT.O.
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'. Sect-i_on--m‘
_ wvs - III
Note : All questions are compulsory. |
- A geT s ¥ '
" 6. Define an unbiased estimator X .X X |

constitute a random sample of siz= 3 from = !
.normal population with mean = 2=2 standard ‘

deviatioi . Consider the followmng estzmators
of the population mean for unbizsedness 2nd ,
compare their variance ; \

A= 5X +2X,+3X,/ 10;
B = X, +2X,+3X,/10 and |
C= X, +X,+X,/3 |

Which of the three would you prefer and why 2
: 3

T AT oRi Y| AR X, X, X, = ===
= F 999 ReRE o ao "R o 3T
== T A i ¥ | Freger & g we w= = m=me
FTEIE 9 e Y a3 wee ® = =

- A= 5X +2X,+3X,/ 10;
B =X, +2X,+3X,/10 ik

C= X, +X,*X,/3

Y PR onw i B e 5 2
8

P




J

(#]]

862

(2] A paint manufacturer wants 1o determine
the average drying time of a new interior
wall paint whose drying time follows 2 normal
dist_ribution with- mean g and standard
deviation o . For 12 test areas of equal size
he obtained mean drying time of 66.3
minutes with standard deviation of 8.4 I
minutes. %

7 G FyeiReT B e & P e W
| e & HIEE y 4 G B=Ees 6 F
WW%IWW%lZﬁEéﬁ%W
aﬂSAW%mﬁﬂm%mﬁﬁswéﬁ
i g AR AT A

(i) Construct 95% confidence interval for
the true mean p.

T 3 T 95% fear ST = T |
(ii) Would a 00% confidence interval
calculated from this same sample have

been narrower or wider than the given
interval ? Explain the reasoning.

w'ww-?ﬁﬂrﬁmﬁﬁrw%%ﬁm
st BEH T Staaa | Hegraa = e @
3 | a9 § FHEEl |

8 PT.O.




(iii) Consider the follow==g statemment - ‘
fop=y spere T =T = -

“The calculated interval Empiies that the
true population me=n = Les m it with
probability 95%.7 Is thss statement
correct ? Why or why =at 6

wrorT FhT T SiTTE = Sews = = T o
T U aqtﬁ%%nﬁiﬁl%maiﬂm%t
U FAT D E 2w s o 2

(b) In order to estimate the awerage landholding
of a rural household = = distmict. 2 random.
sample of 400 families is taken If the
household landholding is kmowm ™ have a
standard deviation of 3 acres, and mean
landholding obtained from he sample is 6
acres, calculate the 95% confidence interval
for the mean landholding of all the
households in the district. : 4

o P ¥ wh oo e 3 Ses g #
TTeRe & &9 # 400 ERis T EE T
o TRl AT F1 3 TES 3 T mee a1 6
oo & e & WY & S e , & e 5 58
ﬁw’aﬁﬂﬁﬁﬁm%ﬁqmmm%'
O Y |

10




(iii) Consider the following stsnemment -

o e oY = =

“The calculated interval mmplies that the
true population a Bes = & with
probability 95%.7 Is this statement
correct ? Why or why mat = 6
“orTr P T SiaTE = e f s = ol
oy ) ST 95% Winmm = wE =T weal o |
P Y HYT GE E 2 = = e 2

(b) In order to estimate the averags lamdholding
of a rural household in 2 distmct. = random
sample of 400 families is taken If the
household landholding is known o have a

' |I standard deviation of 3 acres, and mean

landholding obtained from the sample is 6

acres, calculate the 95% confidemcs mnterval

for the mean landholding of z2il the

households in the district. 4

a e ¥ wp e gEEeh ® S e &
ST & F & 400 URE & = e mm Fal e
f TeraTl AT B 3 TFES = T == a1 6
: e B A B B § o= T =, @ e = 31 0
Ve F e afrea wfaReT B B 95% ReEE ST E
TTOTAT Y |

C 10
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Secticz - IW

o -

Note : Question No. & = compuiisery. Aft=mpt any
; one question from 9 and D

e dear 8 mﬁﬂitﬂﬂ'ui%ﬁ@
9 T ST S |

8. Calculate the valuss =& ¥ =% - % corresponding

© to values of X = 1238 @& S and obtain the
_coefﬁcien; of corrciatinm Between X and Y. Is
the coefficient of correiatmms Sty 2 Why or why

" not? 5
X=1,2,3,4 sagmase= Y= (X~ 43 %

_ et A O Y o X T E = S 3 7T
TOTHT B | e W TS e £ 2 ==t 71 &1 T8 |

9. The following tablis gves the information on
- years of education (X} of farmers a2nd annual
yields per acre (Y) on thewr f=mms -

ﬁmﬁlf@ﬁf%qﬁﬁmﬁ%ﬁ-aﬁmmaﬂ%@ﬁ
a3 s we (Y) s I = = S s

x]l ol2lalse |8 10!12 14 | 16
8

v | alale|10|0 2ls | 6
T 11 _ PT.O.
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(i) Fit the regression equation of yasif per acT

~ interpretation to it. =

(ii) What_is the magnitude of the Esplammed

(iii) Predict the value of yield per acre [¥) when

10. (a) A regressioh equation Y on X for 10 pairs of

(Y) on education (X) anc gve an commornC

nﬁ‘fwmm%ﬁmmwmm%
R Y qT S ST TR = wwee

Variation’ in the dependent varsble 2 Find
the coefficient of correlation Tom = 3

it =X § “eres R = == == 50 T
ey & oI H TG F1

years of education (X) of the farmers are 9
years. , _ 2
o aep SUST (Y) T e A = = e
farem (X) B AT 9 B

values of the variables provides the value of
the coefficient of correlation as — 0.8. If the
variance of Y is 25, calculate : 3
o3t & gedl & 10 WSt B fw ¥ 9 X = FmeEd
AT ey & s @ = 08T E IR Y
2T JEROT 25 & A Ol H 1
(i) the proportion of the total variation in Y
that is explained by the regression.

Y & g ReRer o SIgem Seee &9 S
fopar ST & | -

12




(ii) the total unexplames varnanon
| =
(iii)standara error of the regression
. R 1 5 =

- (b) For a gwen set ot' bivariase data, the following
results were obtained -

mewﬁa?ﬁ%%ﬁﬁmqﬁm
e fepam AT ¢

N= 100, * yx = 5000, Y = 10,000,
v x?= 2,60,000. yv¥:= 10,40,000,
T XY = 5,16,000 -

(i) Find the predlctadﬁahle of Y when X = 60

Y%mgmﬁﬁﬁmavaax-ﬁo

(i1) Calculate the coefficient of correlation
bctwecn X and Y.

X @ Y%aﬁaaaaaﬂgwﬁaﬁmrmi

(iii) What 1s standard error of estimate in the
regressmn of Yon X? 7
Y g% X & wfaersa = s 3 o FoT A
s

13 PT.Q:

E




Section - V

s - V

Note : All questions are compulsory.
gt ued eIfard ¥

11. (a) Using the following data , calculate Marshall-

Edg_eworth'and Laspeyre’s price index

4

A G T B
Base Year Current Year
S a9 Fdwe 4
Commodity | Expenditure | Quantity Expenditure] Price
A 360 12 200 20
B 64 lé 36 4
& 575 23 238 14

(b) Using the following data calculate Fisher's
Ideal index and verify that it satisfies both
Time Reversal Test and Factor Reversal Test :

14

6
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fore=t sTimel = ==t RS
Y T HL T == === b
mamaan% |
Commodity | Caxrent Year
T&y /A amali === a4
orice Quamtily | Poce  Quantity
| g|m = = A
A B ATE. ) 10 60
B Gl 100 2 120
C ol 4 &0 6 60

2. (a) A department store s=iis personal computers,

 laptops and Ipas. The perooniage distribution
- of the total sal=s solame {in rupees) is
' estimated as 307 personal computers, 50%
_ laptops and 207 Ipad The prices of personal
computers, laptops and ipad In 2010 were
% 20,000, 315,000 and #5,000 per unit

~ respectively while e prices in 2015 were :
?25 000 725,000 and T 8,000 . A weighted

pr1ce index for 2015 with base 2010 is to be

computed. -0

15 ~ P.T.O.
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(d)

7= 3 B 1 g Rt o R ) 2 o By
30% ARHT HGET ,50% FT=rT 7 20% 1A= 3
=9 = Sl AT o & 12010 = =5 =gy,
9z 7 19 & i wasT: 20,000 7,15,000 3
7 5,000 T 5t g6 o sTafh 2015 =55 250008,
25,000 @ur 8,000 & 12010 = =7 3 Ty
20135 = Rq WY e gowis = s =5 |
(i) Which index number formula is

appropriate and why ?

1 T YHD T G 3w == 0
(11) Compute the index

FIHIH Bl 0T HL |
Show that if the prices of all the goods
change in the same ratio, the Laspeyres’s

and Paasche’s price index numbers become
equal and the weighting svstem is

in‘elevgnft. ' 4
R % i @l awgell @ F=F wmm agwe ¥
SREfdT B 8 i A qur e = S w=ein
HEGT HAT BT quT HiRe sy swET=

16

bt et Tt
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Table Af  Cumulative Binomial Probabilities

o) = S #ynp
n.n_=5 . 8
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oozl Sy 991 e 6 BN s 5@ R L R
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e a0 030 085 099
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=18
P

par 00 D0 020 025 03 040 88 &8 M L= M a8 0% 099
0 S0 463 206 05 03 008 e 3 ¥ B SE D9 M M
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bl et

Tebla 4.1 Cumultive Bingmig
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e s Camwwee Sinomial Probabilities {cont)
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TasleA3 standard Normal Curve Aveas
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Table A3 Standard Mormal Curve Areas {zont,)

9558
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Ia the Harrod’s model, the interaction between the

accelerastor and the multiplier can lead to upwards or

downwards instability depending upon the initial

configuration of entrepreneur’s expectation. Explain. 7.5

U]

Suppose in the Solow Model output in a country
is produced with tﬁe production function
Y = AK®L!"® , where 0 < a < 1. Capital
depreciates at the rate § and productivity, A, and
saving rate s, is assumed constant. Suppose initially
economy is at the steady state with constant
population growth rate n;. Depict the steady state
equilibrium in a graph. Now suppose there is a
one-time increase in immigration, perhaps due to
the influx of refugees from 2 troubled foreign
country. Use the pwviou§ graph to illustrate the
short-run and the long-run effects of this on the

domestic economy.
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(ff') Describe gragiczlly how an economy atta.ins
golden mule of caoial accumulation. If an economy
starts W= s U=le capital, show the transition
path of o per worker, consumption per worker
and imwestmesr per worker to reach the golden

rule steady sme 3+4.5

© () Assommgi=I1amd ®=0 e:.cplain how a onetime
increzse == the productivity of research as
measured By an increase in 8 would affect growth
rate and @ lewel of technology overtime in the

Romer Modsl 7

(i) Explain why e share of population that works

" in the research sector is less than optimal in_ the

* Romer Maodel 4543

'(a)-%ﬂzﬁnﬁaﬁ,maﬂtw%aﬁaw

fFm st = =w 5t wmivw fam @

FUR W FT T F= AAE F1OHRI 9
gF@t T =rEm mreu

P.T.O.
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== wifsu f freht qw # O wiea #
TEET HOA Y = AKOL'®, SRl 0 <a <1
= =9 sfea B s §1 6t W s
Fr TEESA A, 3 W=a o, s, W R
for w1 wT ¥ WM eifeg R yEem
H sydegaren R sifera SR H feR
SEEA g5 W on, ¥ WE e s
gged w1 faor #ifSQ) @ AR e
fF swawea # U SR # 96 & §
e U sifer faReh Sw ¥ wRonfdE @
TAE B FROT| TRE SIS R STETHE
S S aw w v A e
FH & fou fisa arF =1 39@m Sieg)

(i) Tfea gl wifeg e 3 sdsgaen IS

e & w@hm fem #1 gm
afs UH ordfomaRen Sgd FH S % 9™
wE Bt %, A i afgE soma @ gwem
vy, gfa sifas s9dm ok wf sfes Fom
geu v sfe sosn o 9§ @
faw =wid) '
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(M @ =@ == F 1=13R 0-0% =mEm

(@)

&)

2 = 5% 33 3 9wR W Wiy =
FTEa F T o gfy Y Im e
= T = ww o oiv g
a‘;mﬁmﬁaﬂﬁ?ﬁ?

(i) ﬁmﬁzaﬁm%a,ﬁma?ﬁaﬁr
iEen = T oTedy w ¥ 9
22 =me=m =R

In the Life Cycle Bypothesis an individual’s consumption
is proportional present walue of future income, Explain
the factors that desermine the present value. Assuming
capital markets o Be working efficiently, if there is an

unexpected increzse m income from real estate how

- would it affect comsumption ? a 75

(7)) State the asswmptions concerning Friedman’s
permanent imcome hypothesis. Using  his analysis
ghowing the variation in average consumption and

. income over the business cycle explain why
- MPC < APC in the short run and APC = MPC

in the long rum A3
P.T.O.
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(i)

(.6 ) 9093
Why is the model less satisfactory than the Ando

Modigliani Model ? 2

in 2 two period (period 0 and period 1)
consumption optimization model given by Irving
Fisher suppose the individual's ¢; < y,. Where
¢ is consumption, y is income and r is the rate
of interest on borrowing and saving. Consider a
consumer’s preferences over current and future
consumption given by U (¢, ¢;). Show the utility

maximization point with the help of a figure.

How would his consumption be affected in period
0 and 1 if income increases in period 0 and if
interest rate on savings increases. Consider

consumption has normal good property.  3.5+4

(1) OE% UEfEE qiEweTT § UE SR w ST
e F o 1 AIGE TEE e € T

o freifi w oA FREH F A FIC
T S w oS T H FH OF F AR

Y, R oEw WM A o™ # swentva gfs
¢ ¥ A wr swim w R wefad wEm?
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(i)

() o

(i)

2% 7) 9093

FEETET = =E sy sfReegT @
wE - o= oA 32
TowEE = 22

@

L _;]?

TWET fovm oz @ w9 safy
(=" o0 3 s@fy 1) éq%hnaawq
mﬁﬁmﬁmﬁﬁ%<m
IS cTEm Y, am ¥ ok R
IR TN W =W U (g ¢,) BRI
& == S ufre # seeim woseeie

F s W R Fit o et

M T ¥ W sfvmem fig
fasd '

A 0 7 1 F T 3udm 9 v
B AT F== 0 ¥ g oW Wt ¥ ek
I 797 =W o= | oI oW Y ome
dife 5 svdm = woh s B

P.T.O.



( 8 ) 9093

3 (@) (7 Explain the gradual adjustment formulation of net

&)

©

@@

investment in the neoclassical approach. Explain
how the increase in the expected output; an
increase in real interest rate; and a temporary
increase in investment tax credit affects the rate
of investment. 5
Explain the g theory of investment and how it is
used to determine housing investment. 25

Determine the equilibrium porifolio choice of a

‘diversifier’ in the portfolioc balance approach. Explain

with the help of 2 figure why the demand for money

must decrease by progressively smaller amounts as

interest rate increases by constant increments. 3+4.5

Explain using an appropriate model why transactions

demand for money increases with square root of income

and decreases with the square root of interest rate. 7.5

(3) ¢ Tromcfesa giemm § s FRw 3 i

TS FHATR §) e Fiiee ) e
e fr sfen soea § g awfaw
= A ofg ot FRw-a @fee d
st gfy Faw & w® F S8 wafed
T 2
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) FEm = = =z =1 o it &k
s Faw = Peife 0§ fog W
s 32 == s 2

RwieE == Thesm d ‘fafavar’ @ guda

R e = i S T S

F Wz 2 T 5 FfRw 3fs & @

e WS T T EY A R S AN W

%9 HE = $= T eA =ifeu?

Ifem 5z = 79I @ OEERd % oA

s s o ol &« 9y

WG TE E SR oES W w9 B @ Y

T SE B

() Explain the factors that affect the debt GDP ratio.
How does an increase in inflation and primary
budget surplus affect the debt GDP ratio 2 Explain

why privats investors would be unwilling to hold

government debt. 5

() What is e merit of using cyclically adjusted deficit ?

What are the implications when cyclically adjusted

deficit is positive ? 25

P.TO.
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() The Phillips curve is given by

©

X — R

t p1 = O (U — uy)

Suppose the central bank has an inflation target m*.

U

(i)

(ii)

()

U

(i)

If the central bank is able to keep the inflation
rate equal to the target inflation rate every period,
will the economy experience fluctuations: in

unemployment ?

If the natural rate of unemployment changes
frequently will the central bank be able to hit the

inflation target ?

Suppose o = 1 and the central bank is keen to
reduce the unemployment rate below the natural
rate by 1 per cent how will it affect inflation

overtime ?

What is time inconsistency of optimal policy and
which policy can be used to overcome it ?
1.5+1.5+2+42.5

Explain how asymmetric information problems
hinder the operation of the financial systems ?
Discuss the ways ‘in which the government can

improve the quality of financial information ? 5

Outline the key equations of the basic DSGE
model. 25
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(31) () = == 3 A RS S RO-SErd

)

FTE ¥ IEfEd HA €2 HEER @
wufas ==z atnw § gfg #8 mo-seEd

FEE =1 wufad & 82 foi frewe

¥ = =il

() THE T 9 gEANST W F I HA
F O F E? THIF T G FHER e
F1 TFUEF 'R w1 fead = ®2

fefasm aw &1 ﬁtﬁqmﬂ'm fean
W O¥ e

£, - Ky = G- u,)

TR it FEF S w1 EERh @ed ot ¥

() TR FTE 9F yIE qafy H HIEsId
T F AYd TEERG W F TR Y
@3 § g9 T, A T AR S
¥ AR-=g@ F1 FNF HM?

(i) ﬁwﬁwﬁﬁ?mwmﬁ
¥ @ A I AR GE W oA w0
¥ ggs E?

P.T.O.
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() TF ST R o = 1| AR FEE TF TFHlE

()

CING)

= 3 FeTH R} w1 wfavE 9% HH
=5 T THF 5, T G w S
o9 % *9 wfad wm?

g ity w1 g9 sETEd ¥ ¢ S
@™ @ & fau few @ =1 sw@m
fem w1 gEal ¥2

g Fied 5 emafm g= =1 e
foda yonfedl & d9oE B A Sl
£ = e w == R e @R

- fodg gEm W e § gER FOEwd

8
T Hied ® YEE THEO 6
o.
e. W wiel
o
4 o types of asset price bubble and
1 bigger threat to the financial
(i) . { :

modsl. central banks respond to

5
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What is the source of business cycle in the policy
ineffectiveness proposition ? Does it provide a

satisfactory explanation of business cycles ? 25

How does an adverse supply shock affect the
production function and labour demand in the RBC
model 7 What are the limitations of these
models ? &8
Examine the effectiveness of Seignorage as a way

of raising revenues for ‘the government. 25

A central bank that follows the Taylor rule will

stabilize activity and achieve its target inflation rate

in the medium run. Explain. 4

Given government budget constraint, suppose the
budget is balanced till the end of year 0. The
govemnmciecidestodecwasetaxeshy 1 in year L
Find out the amount of primary surplus that is
necessary to retire the debt in year 1. if Ricardian
equivalence holds how would the tax cut affect
the economy ? 35

PTO.
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TH U99-9F @& U< 2 9¥ g oY 9 of9Ar U Aax

T |
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(d)

-

Attempt four questions in all, selecting two
questions from Section-A and two questions
from Section-B.

agaﬁaﬁﬂaﬂqs:faﬂ%%,arnﬂw—aﬁw
R s @oes-d H|

Use of simple calculator is permitted.
QT ede] B HArT argHfer B 1
Section - A
gvg - A
In a 2x2 pure exchange economy (with two
consumers A and B and two goods X and Y) the
initial endowments are W, = (12,12) and W, =
(24,0). Their utility functions are
U,(X,, Y, =0.5In X, +0.5InY, and Uy (X5, Yy) = %, Yo
' 9

2x2 g fafa erdeEer J (& sadr A X B, &
aeg X AT Y) s s i W, = (12,12) X
W, = (24,0) ¥ 37 swArTr F U (X, Y,)=0.5
InX, + 0.5 InY, 3T Uy (X,Yy) = X5 Y 21
(i) If competitive trade takes place between

them, find the general equilibrium price

ratio and allocation.

afr = o B A ured] SR g g, @

T EE el ST S e BisteaEd

2



(b)

(c)

(a)

8879

(ii) Can you find whether at this equilibrium
allocation any agent envies the other ?

wm%wm%%.w@qmﬁ

Rl o e = T B ofey S 3 2
(iii) Is this equilibrium allocation fair ? Why or

why not ? .

W%ﬁwmﬁm%?aﬁmmﬁqﬁ?
In the context of a pure exchange economy is it
possible to have a Pareto efficient allocation that
is not an equilibrium that can be achieved by
competitive markets ? Use an Edgeworth Box
diagram to explain.

5

W U R s & wedl F s @ o @
%ﬁa@mmﬁﬁrﬁawﬁgﬁqﬁ%?ﬁm
ﬁmﬁmwﬁmwm%?ﬁwﬁ%mw

T SR S =7 39E Hifag |
In the context of a pure exchange economy
explain the second welfare theorem. 5

Qﬁiﬂafﬁﬁwaaﬁmﬂ%mﬁwaﬁﬁéﬁu
THY =R Fif

Five students A,B,C,D, and E are to decide who
will be the leader of their group ? Their ranking
from most preferred (at the top) to least preferred
(at the bottom) are : 7

3 i e g
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Student —> | A B C D E

B —>

'Ranking |,

srefreReTd |
e LR D ®
war M R
e I
S on B AT} D

. e BB | A ]

(i) If they decide their leader by rank order
voting, who will it be ?

%,ﬁrare'eaﬂé’nﬂ?

(i) U C does not remain a contender for the
leaders post, but each voters rankings
remain the same for all the other contenders,
whom will they choose now ?

aﬁ-cﬁmw%mnﬁwﬁ#ﬁzﬁ%,ﬁ
e dreT @ e A B feretedr & o |/
=t 1 ar 3 e 7

(iii) What do your answers to parts (i) and (ii)

illustrate ?

aﬂ@‘wm(i)aﬁi(ﬁ)aﬁna&ﬁ%%?
.4
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(b) In a pure exchange economy the ordinal utility

(c)

functions of two agents A and B are given by
U Xy, Y,) = X, + 4Y, and U, (K ¥ = aX, + ¥
respectively. Assuming that there are 40 units
of X and 40 units of Y in the economy, mark (i)
the Pareto set and (ii) the set of fair allocations
in an Edgeworth Box. 6

U I fafma srd=ms==r ¥ <t oS A B 3 #hs
ST S mEe U, (X, Y,) = X, + 4Y, 91 U,
(Xg,Yg) = 4X, + Y, B2 73 2| 7% 7m0 gu % orefagawar
9 X # 40 A 7 Y A 40 3HEd §, o ooae
e H (i) e F= 237 (i) & oot A ok B & @i
Frover amefes = 3=, fafea FHivm)

In an economy the utility possibilities frontier
is given by U,+ U_ = 8100. Draw a diagram and
explain in which case(s) will social welfare, W,

- be maximized necessarily at an interior point.

6

- U% orefemawer 3 Iumfar gwraar @imT

U,+ Uy = 8100 =@ &1 7€ B 1 U% o™ @i ofk
Hﬁmﬁﬁsﬁﬁamﬁ:[qﬂﬁ)ﬁﬁmﬁmw(m,
A w9 § eriaiE &y 9T aifem drm

() W=max(U,U,)

(i) W=aU+bU, ab>0

(iii) W=U,U,

(@)}

PT.O.
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3. (a) The production of good X confers external
benefits on the producer of Y through a reduction
in the latter’s cost of production. Specifically :
C(x) = x2/4 and Cly) = y?/2 - 20x are the total
cost functions of goods X and Y respectively. X
and Y are sold in competitive markets at prices
Px = 30 and P, = 90 respectively. 9
% aﬁﬂWWﬁﬁ%WﬁﬁY%m
S AT T FET e © | R
Clx) = x2/4 2T Cly) = y*/2 - 20x, = XY &
HE AT BT 29 o Xe o8Iy Y
ferereft s § @A P = 30 A P, = 90
Hredt 9% Y S 2| '
(i) Find the amounts of X and Y produced and

their profits if each producer operates
independently.

XaﬁTYEﬁquﬁmﬂaﬁaﬁﬁmqﬁaﬁ
(ii) Find the socially optimum amounts of X and
¥,
X ok Y @ wrfms w9 8 F=as A S
I |
(iii) Find the total profits at the socially optimum
amounts of X and Y.
X 3T Y & g w9 § gead q= B FA
ST e T |



(b)

(c)

8879

(iv) Find the amount of subsidy per unit that
the producer of X must be given in order to
induce him to produce the socially optimum
amount.

X %] & IS B 9Ry 3 arRgs & ufr s
HTY ST 37 X B FrEI Toqq 9= 5 I
H B AT B B T emasTE T

Explain why, in a system where people pay for
their own education, there: might be
underspending on education. 4

T T, a2 fren 97 swEte =0 w8 wwar &,
T HifvTa | '

In a town of 20,000 residents ‘security’ is a
public good. It costs 500 to provide a unit of
‘security’. The marginal benefit (MB) of a unit of
‘security” to each resident is given by MB= 1/
(1+G) when G units of ‘security’ are provided.
What is the Pareto efficient amount of ‘security’
for this town ? 6

_20,000%@%wmﬁwﬁ§wqm

QS a5 B 1 ABT A GRET W Y B A
500 X oftr g€ %1 AR wmT # gew @ G zw
SICH FHL A E A A P B e B g
WW[MB},MB=1/(1+G)%QTW%I3HW% :
FeT 98T B geam H Beael AT e e & 2
7 P.T.O.
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4.

(a) Arun and Barun are deciding whether or not to

(b)

buy a TV for a room they share (if bought, it would
be a public good for them]). Arun’s utility
function is given by U,= (1+G)M, and Barun’s by
U, = (3+G)M,, where M, and M are the amounts
they spend on their private consumption
respectively. G =1 if the TV is bought, and G=0 if
it is not bought. Both of them have ¥ 60,000 each
to spend on the public good and their private
consumption and the TV costs ¥ 50,000. Is it
Pareto efficient for them to buy the TV ? Explain.
6

EI A TET T H W@ ¢ [ T o F S forw Brad
2 e § s 1 @i ar 73 (afE gdd S, o 98
I Y | awg Bnll) ST6Y H SIAMIET Hef
U,= (1+G)M, & = f&ar 71 & o a5 &1 U, =
(B+G)M,, F &1 far 7 B, S M, 3l M, 5FHen: 59
et SueT ox &= i 5 2 1 G = 1 oF i Adt =i
S 8, 3 G = 0 =19 J8 & @i s 2 ) At g9
A H F I0E & T qidelis awg AT e STHET
W @ HE & g 60,000 ¥R ofiw I & @
50,000 X & @ =& &1 wdier 9% g 9¥er I
g ? ameE it | :

Two types of gas-lighters are available in the
market : high quality and low quality. It costs
%100 to produce a gas-lighter of either quality.
Consumers value a high quality lighter at

T 120 and a low quality lighter at ¥ 50. Both types
look exactly alike so consumers judge the

8



(c)

(a)

8879

quality of g gas-lighter available in the market
by the average quality sold. There is a large
number of sellers in the market. In equilibrium
what fraction of producers will sel] high quality
gas-lighters 2 Use 4 diagram to show the
determination of equilibrium quality, 8

av-amﬁw*—rmerrﬁmﬁaﬁmqus
ﬁa—ama?ﬁaé?-—floo ?%iamﬁmaamam
T G T-ager =% 120 7 FSRUREC R & v e

Briefly explain the problem of Moral Hazard that
arises in the Insurance industry, 5

Section - B
g8 - g
Two players play a game in which each has three
possible Strategies, player 1 has to choose from
Top, Middle and Bottom, while player 2 chooses

from Left, Centre and Right. Their Payoffs are
given in the table below :

5
9 : P.T.O.
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%@ﬁ@@@a@aﬁ%ﬁmﬁn@zﬁ%mﬁq
Harfag  vordifaar 2 feraresY 1 =t 2,
qwahﬁ%ﬁﬁwm%,m%%ﬁzﬁ
aﬁ,&ﬁeﬁtaﬁﬁ%w%\ﬁnﬁfﬁﬁr&ﬁrﬁ

anferser § g Q€ -
Player 2
Raardl 2
L C R
Player 1 T 3,2 5,2 1/2, 4
faerdt 1
M 4,3 7., 21 &l
B Sy 9,2 2.3

(i) Does either player have a strategy that is
strictly dominated by another ? If so which
one(s) ?
ﬂ@ﬁﬁwﬁa%?aﬁa,éﬁﬁ#—#?

(i) Whatis/are the pure strategy Nash Equilibria
of this game ?
=g O N GE THI A9 WG T E ?

(iii) After removing the strategies that are strictly
dominated, find the mixed strategy Nash
Equilibﬁum of the game.

s & e R @ P 9, g &
Feyfarey ToTRifer ot EHew B S HIoL |

10
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(b) Tom and Jerry, both can hunt for food from the

()

same kitchen either in the day or at night. Each
prefers to hunt at night if his opponent hunts in
the day and each prefers to hunt in the day if his
Opponent hunts at night. Given his own strategy
each player prefers the outcome in which his
opponent hunts at night. to the one in which his
Opponent hunts in the day. Formulate the
ordinal payoff matrix and find the Nash
equilibrium of the game, 6
et T ¥ }ﬁ@?ﬁﬁﬁm@iﬂm%aﬁm
ﬁ?ﬁ%@ﬁ?wmﬁim@%qﬁﬁwa
m%ﬁwwﬁﬁm@aﬁwm% [
A T 3w 5w v Rt g AT Y
ﬁmm%%ﬁnﬁaﬁwﬁ%@w%l
mw%w%%wmaﬁ?éamﬁarﬁgmm
HifeTa |

Explain the two player Stag hunt game and its
Nash equilibria. 4.5

aﬁflﬁ@@ﬂﬁ@ﬂ‘ﬁhm%ﬂwiﬁ
THAZY |
11 RT.O.
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6. (a) Each of ‘n’ people chooses whether or not to

contribute a fixed amount towards the provision
of a public good. The good is provided if and only
if at least k people contribute towards it where 2
< k < n. Contributions are not refunded if the

public good is not provided. For each person the
outcomes from best to worst are ranks as follows :
o A Y S @Re 98 I © B 0P FEeow
2 o7 781 | T8 IRy Fa G FE B A E = =H F
1 k @7 =6 R Arme HE ol 2 < k < n ) FEee
ST 2 | i =AtE & g wEE § 999 @0 T
ey geRrt 9 B

Best : The public good is provided and she does
not contribute,

T ars - G IRy Ja 1 S & 5T 38 arEr
FE B B,

Second : The public good is provided and she
contributes,

iy : T T WaTT @ Sl
T B,

Third : The public good is not provided and she
does not contribute,

S - AT awg Me S @ S B oY '
Arrer qE B 2,

12

P
M
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7.

-5 & gaweh B, STafs S @ SuEier -10 § -10+x
Y gaer oI B | 39 oIS A @ T g4 (B =)
Fifea | x & fF g 9T offftes Su-8w o Jw
e # SHE gEIH BT W 7

(a) The market demand function for a good is

(b)

given by P = 1000 - 2Q. There are two duopolists
1 and 2, producing this good, with their respective
average and marginal costs AC, = MC, = 200 and
AC,= MC, = 240. Find the Cournot equilibrium,
price, quantities of both duopolists, and profits
made by both. How do these change if the second
duopolist is the Stackel bergleader ? 10
wsh g HN AT AT Hed P =100 - 2Q % =1 f&r
T B T 59 g B et dme AT ofrad At
AC, = MC, = 200 3T AC,= MC,= 240 & @5 &
fr-frprdl 1 ofx 2 ¥ a1 fe-femiadl & feg gt
Hgferer s, Seareet ==, 9fR Al & AT ST S
HT | X $Y FEaa & e gEa fE-faed @ 6
g7
The market demand curve for widgets is given
by P = 200 - 2Q. Two homogeneous duopolists
producing this identical product both can
produce as much as they want (that is they have
unlimited capacity) at a constant average and
marginal cost of ¥50. If there is price competition

i.e. both set their prices simultaneously (in a one
period game) what will be the price of widgets

14




(c)

(a)

8879

and the total profits earned by the two duopolists
together ? : 4
EIE;H%%QWQ‘%TEEEP=QOO—2Q & BT Ry
w%n@rm&m%—fﬁmﬁsﬁﬁswwaﬁr
SIS FT @ E, T H 9% O Rer el ofie i
50 ?ﬁmwﬁwa@mwﬁﬁwm%
(m:ﬁwmﬁa@%m%)mﬁmﬁw
WW@%M@W@H%,W%,
wmémﬁqﬁmm%fﬁmaﬁaﬁwﬁw
B ol A9 fa-Farefa ar Pveree ST T sy
feperr & ?

What does it mean when we say that in the price
leadership game of differentiated duopoly the
leader plays a puppy-dog strategy ?

4.5
mww%mm%ﬁ%ﬁﬁhﬁﬁa%—%ﬁ&r
%ﬁw%@aéaﬁ%m@qﬁ—@hﬁ%@am%?
If the demand curves of two consumers who buy
from a monopolist are givenby p =9 - 0.5q, and

Be? -6 = S0.54. and  his constant

AC=MC=4.

u&a}mﬁrﬁrwwﬁm—&ﬁ@ﬁaﬁﬁ,%ﬁﬁw
pi=9—0.5q1\3ﬁ'(p2=8-0.5q2% a1 R w3 ¥ ofx
THIHE # Rew AC= MC = 4 g

(i) What will be the O, Tariff ?
O, 2R% 1 ager s 2

15 PT.O.
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(b)

(c)

(ii) What optimal linear two part tariff will be
charged if the entry fee must be the same for
both the consumers ? What is the average
price paid by each consumer ? 6.5

Treas Yaes A1 AFT SR 9 gEen S, A g
oIeh AT SuHreel & frg §E B =T
In a Natural Monopoly, use a diagram to explain

how a two tier pricing system can be used as a
way to solve the marginal cost pricing dilemma.

6
TR TERIfRERI H, Wil g fraten @ giEar e
H B TS B BT H @b A WG TeF i gemsd
T SUEET Y FRET S S 2 guig &% o oF 2T
N T BT | %
For a monopolist if the demand curve is given
by Q = P and his constant average and marginal
cost is C, find the ratio of consumer surplus
under monopoly to consumer surplus under
perfect competition. 6

ofr us TETE & Rw G @ Q = PPE @y e
sraT & ofi Sue fRex ofraa o @i @ra C 8, &
TR & Sfanta Sudres eifudT w1 ot afaerEt &
St STHHr AT T FFI s Hiord |

16 3000
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(c) Answer any five questions out of Seven.
qra § o feedl dre Ul @ IwX g
(d) All questions carry equal marks.
gl U B o T F |

(e) Use of simple non-programmable calculator
is allowed. Statistical tables are attached
for your reference.

et IR BegAeT B STET B FAFATT &
S D) oue ded @ R wiftms TEd
geT-q5 & oid ¥ & W T

1. State whether the following statements are True
or False. Give reasons for your answer.
| _ 5x3=15
FarzT 3 FrafifEd HUF @ & a1 56 | e
S &g T A AT
(a) In a regression model InY, =B, +B,X; +u,,if
[33 is multiplied by 100 we obtain the growth
rate estimate of Yi.
AT (regression) e In Y, = B, +B.X; +uy,
& otz f, 1 100 & T Rewr oTT R A EH Y,
gR% aT &1 AT (estimate) TS BT 2

2



(b)

(c)

(d)

9134

In regression through origin models the
conventionally computed r may not be

meaningful.

1S fag (origin) & 9= O Hfzat F
TTEROIET B9 F O 2 foreefen 8wt

In simple regression model Y, =B, + B, X, +u,

the OLS estimators BI and $,each follow

normal distribution only if u, follows normal
distribution.

WA FH3A9 Asd Y, =B, +B,X, +u, F§ OLS
AT (estimators) B, B, F & I g
(.distribution) SHM (normal) T BT & afE
u, 1 ST FHH 2 |

P-value of a test statistic is equal to the level

of significance.

fepet sifer sifasieT (test statistic) =1 P-9r @referar
X (level of significance) % sXEY 8T & |

3 P.T.0,
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2.

(e) If the estimate of slope coefficient in a
bivariate regression is zero, the measure of
coefficient of determination is also zero.
gy us fE-u¢ gHTeEer § o IS (slope
coefficient) T STTeha 4 &, T =TT T

. (coefficient of determination) % #1= €1
BT |

(a) You have the following information :

AT PR geeT & ¥
YX=1680, YY = 1110, Y XY = 204200,
¥ X2 =315400, ¥ Y?=133300, n =10. Assume
all assumptions of CLRM are fulfilled. Obtain
T ST %5 CLRM & @it Hrant awgee 8l
¥ | Pr=feReaa &t sta It -

() B, and B,

B = B,



(b)

9134

(ii) Establish 95% interval for the population
slope coefficient B,

THfe (population) B IoTi& B, 3G 95%
fearsgar s7=aU (confidence interval)
(iii) R? ' 7
Average score of students in a certain exam
are known to be normally distributed with
mean value 75 and standard deviation 9.
Some coaching classes claim that it is
possible to increase the average score of
students with an additional use of their
study material. It is believed that score with
additional study material would remain
normally distributed with g=9 . Let pu
denote the true average score of students
when additional material is used. S
Te 51 o 6 et adien & et & ofiaa ofht
(score) =T sew HATAT & OTHHI HIET (mean)
75 9 A% g9 (standard deviation) 9 B |
HE BT HAl BT AT 8 (6 39! Teg-arel &
SYIRT & 37 STHq il B! TSTAT T Thell & | T8
AT ST & 6 Sfes areg-arnht & @y ofwt
T e T & W ST 7 g =9
BIT | A &t 5 p oifafes urew Al &
SUART & Ay fenfiat & arafaes i (true score)

g1
S PT.O.
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(i) What are the appropriate null and

alternative hypothesis ?

SUYTH LT (null) T IHRIF (alternate)
qiepea e (hypotheses) T & ?

(ii) Let X denote the sample average score

for 25 randomly selected students.
Consider the test procedure with test
statistic X and rejection region x>77.9.
What is the probability distribution of the
statistic when H, is true ? What is the
probability of Type I error ?

A ST {6 X Argfeess diX 9% (randomly)
=i 25 Renfial % Tz g oftest ofiaa
2% (sample average score) 2 |59 AfdasteT
X T SAEIHT-81  (rejection region)

%>779 =Y Sitg gfEar o% fEr Sk

afk H, & 8 a1 gfqsels @ sfesar et
(probability distribution) ZT R ? [ ¥&HX
@i < (error) I HMf&ehar (probability) FT
Brft 2 '

6
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(iii)Using the testing procedure in (ii) what
is the probability of type II error when in
fact p = 80 .

(i) B & 7 St gfear # GerEaT @ SR %
11 SR 361 fe 3 sfdehan o)am eFT af arsrd
7 p=80.

(c) Inaregression model, Y, =, +B,X, +u,, show
that the mean of actual Y; is equal to the
mean of estimated Y, . 3
AT #sd Y, =B, +B,X, +u, , A swizw BB

eIt Y, %1 A1 (mean) 3TeHd Y, & A1 &
TEX BT 2 |
3. (a) Consider the following simple re.gressi_on

model
price = B, + B, assess +u

where price is the housing price assess and
is the assessment of housing prices. The

estimated equation is :

7 ; P10
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frfeReaT axa Teremer gtew W =R FHitk
price = B, + B, assess +u

STET price STETAT &1 FHET S T assess ST

Tl HIEAI B AT 2 | SR GHIHLOT e

TR B
price=—-14.47 + 0.976 assess

t=(16.27) (0.049)

n =88, SSR = 165644.51, r’=0.820

(1)

How will you test the constraints B,=1
and B, =0 in the above regression if you
are given the SSR in the restricted
model as 209448.99 ? Conduct the
necessary test(s) at 1% level of

significance and give your.conclusion. 3

IUIh THTHECT H T Afa==4T (restrictions)
B,=1a B, =0 @ I1&rT T FHT HIA IR
efgen! foar gen B 6 aftafaa a@rsEer
(restrictéd regression) § SSR I HIF
209448.99 B ? SATgTH TIE0T (GLIETOT) H

1% arefepdr WY 9¥ HT g org+m sy
1T |
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(ii) Suppose now that the estimated model
18

3 {IF T 5 A Hied N TR s

price = B,+ B,assess + B,lotsize +

B,sqrft + B, bdrms +u

where

STer

lotsize = the size of the lot
= @8 W THT

sqrft = the square footage
= &I Tge 5
‘bdrms = the number of bedrooms

= STgIeRal & TEAT
The R? from estimating this model using
the same 88 houses is 0.829. Test at 1%
level of significance that all partial slope
coefficients are equal to zero. 2
Sl 88 @l WerFar A 37 Hisa &g R°0.829
& 1 1% TTeehaT TT 9 53 &6 T THToT e
6 @t o7ifars (partial) @1t ToTieRt & A1
P % JET E |

9 15 1= ) %
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(b) Let X ~N (1.1,02) , Consider two independent

random samples of observations on X. The
samples are of size n, and n, with means
f‘ and )_{;respectively. Two estimators of
the population mean are proposed : 4

A AT X ~ N (p,0%), X 9 et & & e
s (random) Sfi&eT (samples) 9 feame

FHIfTT | 3 faaell & STHIT FHHI: n; T n, TAq

qeF X, g X, S| wAfe A F a1 kel
(estimators) s&fem fFg = 2

2522

- Check whether these estimators are

unbiased and calculate their variance.

T STeheehl @1 STEEAM (unbiasedness) &g

St T guT 39 ST (variances) & S

I |
10



(c)
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For each of the following pairs of dependent
(Y) and independent variables (X), pick the
most appropriate functional form. Explain the

reason for your answer : 6
frr=ifafaa & & 77 (dependent) (Y) g @a=
(independent) (X) =7 % S% g9 &Y, TaieH

SUgTh WeHld ®9 (functional form) @ =¥+

PIY | ATH ITL 2g BT THTT |
(i) Y= demand for food X=price of food
Y = Ae B A X = 9o $ HE
(ii) Y = AFC of production X = output
Y = SqET HI AFC X = I9E
(iii) Y = Population in India X = time
Y = 9IXd H SHEer X = 99d
In a regression of average wages (W) on the
number of employees (N) for a random

sample of 30 firms, the following results

were obtained : 6

Jel —RTAD,
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30 w4 % U Agfess wfiast 3y offad Aol
(W) & pH=nial @ dear (N) 9% GErseor 3y
Fr=ferRes aftoms wmr ga -
Regression 1: § = 7.5 + 0.009 N
3 1 b

t = (16.10) R2=0.90

i I
Regression 2 : ‘g = 0.008 + 7.87
AT 2

t = (14.43) (76.58) R = 0.99

(i) How would you interpret the two
regressions ?

ST S ST AHTSROT 1 STET B T
FHIA ?

(i) What might be the reason for

transforming Regression 1 into
Regression 2 ? What assumption has
been made about the error variance in
going from Regression 1 to Regression 2 ?

THISIT 1 1 GHISEOT 2 § Sr=id Hid B
UIes T HIROT B ThaT & P GHIHI©r 1 @
THIEYT 2 9T A H FfE 92 (error term) &
TR P IR F Fr ATTaT A R 2

12
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(iii)Can you relate the slopes and intercepts
of the two models ?
FIT SATT =5 31 Sr=an & eIl (slopes) T
ITI-EUET (intercepts) & HeT T+ T Aehd
g ?

(iv) Can you compare the R? of the two

models ? Give reasons.

=T oY & &7 =t &% R2 &l gl T T

2 ? T Eife |
(b) The thickness of the graph paper (measured
in GSM) used during examinations should
be such that it does not tear off easily while
plotting a graph. Let p denote the true
average thickness of the new type of graph
paper under consideration. The true average
thickness of the graph paper should be
greater than or equal to 20 GSM for it to be
acceptable for all practical uses. A random
sample of size n is drawn from a population
with normal distribution. What conclusion

is appropriate in each case ? 3

13 P.T.O.
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(c)

Ttemedl & <R IUAnT R ST arer 3T JuT
Hrerg (GSM #) za+it 8t =ifee 5 @@ e g
THY ST & B T | 717 Ao 3 p oo T
TR & == o 9T F arEfes (true)
SAred HIeT ® | 59 JU% & T A S g
TR B 2 SH! aredfass Sirad Jers 20 GSM
T A 71 SRIER BT =NfRY | AT S (normal
distribution) Al T FHE F STHR n H TH
g ufisst femar st ® | F=ffas § & s
fearfar & = frrend Suges & 2

(() n=15t=3.2, o =.05

(i) n=9,t=1.8, o =.01

(ili) n = 24, t =-0.2

Suppose that earnings of individuals are
dependent on whether they are skilled

workers and their work experience over the
years. 6

=+ HISTT 7 ket # 7eigdl 39 g 9% el
w8 6 T T HI (skilled) ¥, qor ST
HEATgHa (work experience) fHa=T 2 |

(i) Define dummy variables to capture
whether workers are skilled or not. Take
workers being unskilled as the reference
category.

14



(i1)
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e HITw = =1 721, 39 8g TP =X (dummy
variable) S¥=Sa ST |37 (unskilled)
sife=pt = 5=+ =711 (reference category)
7 g | :

Develop a model which is linear in
parameters that shows earnings of an
individual as a function of work
experience and whether they are skilled.
Interpret your model.
TTEdl (parameters) H 3@ (linear) TH
T st e BT S B R =61 ol
1 HIETES = 9T 98 HAW & 1 T, TH q
& wo & A7 9Y geItar 8 1 T Hiew H
AT HitoT |

(iii) Now assume that there is an interaction

between skill of the workers and their
work experience. How would the model
in (ii) change. Interpret the new model.

oF T ST B 2T Hted § st & Hiere

g 3B FEGHI B TH LT T ITH
%< aTeT (interaction) T #1 & | SYTH AT
(i) ¥ oATgeR Hisw R SRR 9Rdfdd &
SO ? FQ SiSe Shl ATET Hiory |

15 PTO.
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5. (a) The results of a logarithmic regression of

demand for food on price and personal
disposable income is given as : 5
HISTT & /1T F BT T ARETT T oy
(personal disposable income) 77 7= ALTOTHI
(logarithmic) FHT2EoT % gfoms ey g S -
logQ,=2.34-0.31 log P, +0.45 log¥, +0.65
log Q

Se= (0.05) (0.20) (0.14)

n=50 R?=0.90 d=1.8

where Q = food consumption per capita

STET Q = iy =afRp ior @ g

P = food price
P = 9579 #1 HHg
Y = real per capita disposable income
Y = arfaes gft =ife saeg e
(i) Just by looking at the estimated

regression, do you suspect serial
correlation in it ?

N 3 HIST 1 3@ 71 F 95! 507 -
Hew=Y (serial correlation) &7 ©3% 2T
g ?

16



(b)

19134
(ii) Which test do vou use to confirm your
suspicion and why ?
Y HIE H I HT og AT B9 TLEToT
T IYGTT Fi T I3 2
(iii) Outline the steps of the above

mentioned test and provide a conclusion

on the basis of vour calculations.

IULRE T = IO FH TAXET SIfe7T ger
STIHT TS 5 7YY 97 ey it |

Supposé you are given the following

regression : 5
TS :

Y = Bt BX, +B.X +p,

Do you think the model suffers from

multicollinearity ? If yes then what are the

possible remedies of the problem ?

9T 9 @ar & % g Atsq agHIEar
(multicollinearity) & 7% & ? afX & 0 39 ¥
% 9T IUAY (remedies) T & ?

| 17 PO, =
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(c) State and prove the minimum variance
property of the slope coefficient in a two

variable regression model. S5
@ feax Twrerer Afea # e oTE F geEaw
SEYOT IOT9H (minimum variance property)ei
fefeT g s i |

6. (a) Consider the following models : S
ModelI: Y, =q, +a,nX +u
Hisel I :
Model Il : InY, =B, +B,InX, +u_
Hige 11 :
where Y/ =wY, and X/=w.,X,, the w’s
being constants. -
el Y,-*=_W|Yi g X =w,X,, & w TTY
(constants) & |

18
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(i) Establish the relationships between the
two sets of regression coefficients and

their standard errors.

FHIHOT TN 3 3 A el B & A
el F HEE T =Iad i |

(ii) Is the R? different between the two models ?
T 31 & Hieet = R 2 2
(b) Suppose the CLRM applies to Y; =p,X; +¢;. |
o+ T fF Y =B8.X +¢, WCLRM T[T |
(i) Find the slope coefficient in the
regression of Y on X

Y & X 9T FErEE©T # @i Ol S o | .

(ii) Suppose now we have a regression of X
onY, X =7v.Y. +v, . Is slope coefficient of
regression on X on Y an inverse of slope

of regression of Y on X. 4
3T {1 SIoTC 25 B 91 X &1 Y I FH1I,
X =v,Y, +v, B IFMX B Y I T H BT

ot Y & X 9T Sl 0T & FehH (inverse)
BT s ?

19 PT.O.
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(c) Using data on compensation per employee

in thousands of dollars (COMP) and average
productivity in thousands of dollars (PROD)
for a cross section of 50 firms for the year
1958, the following regression results were

obtained (t ratios in parentheses) : 6

50 ®HI & U STIIET (cross section) 2g ad
1958 # wufq =afp He=rT 97 (BT ST H)
(COMP) 9 iR ST (BT 2herit ) (PROD)
% HATHST B TeTHar & Fr=feias Tar2=eT gy

TS BT (B2l & t T ) :
= 1992.35 + 0.233PROD,
t=(2.1275) (2.333) R2=0.5891

Since the cross-sectional data included
heterogeneous units, heteroscedasticity was
likely to be present. The Park test was
performed and the following results of

auxiliary regression were obtained :

20
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Al TR FHe! = EAd (heteroge.neous)
AT 4, FETo-=5aT (heteroskedasticity)
EACELIB R %Wﬁlqﬁﬁaﬁr@a“f(?ark"s
test) fFaT 731 727 =795 (auxiliary) .H'FIT-‘SEI"’T
9 Frfaiag 9ien= =14 &0 -
in} = 35.817 ~2.8099PROD,
t= (0.934) {-0.667) R?=0.0595

(1) Use the result of auxiliary regression to
check if the model indeed suffers from
heteroscedasticity. Perform the test at

5% level of significance.

eI TAIFET & IROMHT i FETId § e
FHifoTa % 741 7 Aisd arad J JaoT- iy
A 7 B 1 5% arefhaT WY X ThET S |
(i) What could be the possible remedies of .

heteroscedasticity ? 6

STHLOT- {9 B 90 TG U 8 Thd & ?
21 PT.0O.
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7. (a) The following model was estimated for

United States from 1958 to 1977 : 5
fFr=feiaa s 1 1958 & 1977 g HY<H T
SRR BY AR [T =T o7 -

1

Y,= 10.078 ~ 10.337 D, - 17.549{5(—}

1
38.173D, (;J

t

se = (1.4204) (1.6859) (8.3373) (9.399)
R2=0.8787

where Y = year-to-year percentage change
in the index of hourly earnings

STet Y = ofty gver Foredl & g § ad-av-ay
SfaeTd giRed
X= percerit unemployment rate
X = s AT # AT
D=1 for 1958-1969
= 0 if otherwise
D=1, 1958-1969 27
= 0 e7=er
22



(b)

t
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(i) Show the Phillips curve for two periods

separately.
S eTafEEl 2g e 9 Bl STT- ST

9tsT |

(ii) Are differential intercept and slope

coefficients statistically significant ?

What does this suggest ?
F1 fg9== (differential)T=1:@"s g BT
oTiep HifeE=E a1X 9X Al € 2 T
a8 ?

(iii)Interpret the regression.
TH GETHITT FH AT BT |

Two models for Engel expenditure function

are estimated. : 5

sl &9 Had (Engel expenditure function)

3 & Hisa AT HY T E.
Model I : Y, =1087.930+0.077X,
Hise I :

(25.58) (21.64) R2=0.350  F=468.645
23 P.T.O.
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Model II : Y, =4005.077+0.3381/X,
gisar 11 :

t=(19.259) (-20.816) R2=0.333 F=433.310
where Y, = expenditure on food in rupees
&Y, = o R =, s § ‘
= total expenditure in rupees
= el I, B9t A

(i) Interpret all coefficient value of the two

models.
§ & Hieell & @ OTH B 7T S e
- HifeTa |

(i1) Are the sign of the coefficients in the

two models contradictory ?

T 3 & Atsal H Yondl 3 e ey
{2 (contradictory) & ?

54




(c)
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(iii) Can we compare the results of the two

models ?

qehal 2 2

(iv) Diagrammatically show the sample
regression function in the above model.
SIIh #isw F sfagst aursmr wor 5y
@R # w=r=a F afzu '

Consider the following fitted regression
model. Standard error is given in parenthesis :
S

Frifeed sm=fem awrager atsw o3 R
HINY | A7 e it  fr gt ¥
Y,=-9.6 +2.1X, + 045X, R2=0.92
se = (8.3) (1.98) {1.77) .
() Do you see any problem with t_his;
regression ?
T AP 30 T § B gHem Fore

S E ?
25 P.T.0.
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(i1) If yes, what is the problem ?

I &, e EHET T ?

(iii) Outline the steps for performing an
auxiliary regression to detect the
presence of problem in the regression.

TH THIEYT § THET & 941 a0 og delas
AT 3 ag g B4 drel 0N 3 BaRaEl
& |
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Table A9 Critical Values for F Distributions feomt }
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19.33
9933
999.33

9134

7

BN
23677
59349
935
135
936
9936
327
3%
nsi
315
1%
&g
(5]
Y7
i3
458
m3%
nis
i
&z
3
n&
by |
im
£
1562
‘9-61
350
(14
el
151
in
5561
L]
24
34
520
.52
234
111}
4%
156
12
291
a8
a0

8

5942
5888
5981.10
598.144
237
19.37
"N
9937
525
335
n4
13062
335
504
1450
5
1M

an
029
65
1%
4.15
210
1903
Ep]
31
!4ﬂ
259
344
6.0%
12.05
247
n
5.47
10.37
238
307
A6
.20

.

195
474
835
L2
285

]

5980
240,54
622,50
602,284
9.3
1938
9%9.39
999,39
5.24
841
2735
12986
£

1466
4347
L&y}
4
- 116
2704
2
410
749%
1a.69
bAv3
3468
672
1433

13,
591
(i)
244
318
5.35
10.11

"2.35
n
494
/96

17
1%
C a8
8.12
221
80
439
748

(continued)



9 134 Agenan fabies  A1S

Table A9 Critical Values for £ Dictritusions foontj

», = mumessize &

i) 1 15 » = % 5 st 6 2 1000

60.19 60.71 6112 6 a5 2% 255 6169 62.79 6306 63.30
418 M Y ME W3 Wmw  Bie BLT W W5 s
65580 610630 615730 WM aue CEE SEEE GRS 63300 633940 636270
605621 610668 615764 (MWE  smenet RIS SETI G385 63T 63391 636301
93 94 942 34 a4 L 34 947 947 948 949
19.40 19.41 1943 1945 ma ne 247 19.48 1948 19.49 1949
G040 9942 9043 945 %% wa . L7 9948 9948 w49 99.50
M9AD 942 WAl ¥ess ms  mmg FEAT M4 99943 99949 99950
523 in 5.2 s i i 58 515 515 34 51
879 874 830 2.3 18 L =] 15 858 857 855 853
nn .05 2687 %5 =S %% x4 %35 2%.32 Bn .14

12025 183 113 1%  mM oSS 1M 12466 44T BT 1153
i9 390 ig s in ip 130 380 379 .. L 376
5.96 591 586 550 7 535 572 570 569 5.65 5.63
14.58 14,37 1420 (T3] B35 (132 1375 13.69 13.65 13.36 1347

4805 4741 4676 4,10 s£m Ss£0 4509 4488 44.75 “d44.40 44.09
330 k) 124 k| 1 i 16 AL 34 312 an
474 468 48 45 42 4 & 144 443 440 437
10,05 489 4.7 955 15 3 % 92 920 9.1 9.03

26.92 2642 2591 2539 = ¥ o 2460 2444 #1 24.00 FARYA
204 100 287 EX Y] m 230 78 i 20 PR L
406 400 304 in in 1 37 375 174 70 367
757 n .56 140 1% i 714 ] 106 0 6.8

1841 17.99 1756 1712 158 &7 1o 1631 16.21 1598 15.77
m 167 263 150 257 1% 254 252 251 49 147

164 351 151 34 e i 334 iR 130 327 13
6.62 647 6.3 6.16 s % 58 536 548 514 566

14.08 1371 1332 1293 e o8B 1233 1220 1212 11.91 172
2134 250 2146 14 = 58 136 35 34 in 230
335 328 3n 115 in 1] el in m 9T . 3193
581 567 55 536 3% 529 in 507 503 495 487

1L.54 1119 10.54 10.48 (-] it 992 950 9713 953 9.36
242 38 13 30 227 225 in n 221 218 216
114 3 3ol 1% % % b 50 21 275 71
526 511 496 431 47 465 437 452 443 440 4.32

9.89 957 9 890 865 855 831 7 8% 819 800 7.84.
Py iR 1M 220 a7 2i6 113 2 XN 208 206
298 291 285 27 7 0 X 154 262 ‘288 154
435 471 456 441 431 425 417 4.2 408 400 in
375 845 813 7.80 160 747 130 119 112 6.94 6.78

[ 225 221 17 52 10 208 05 i m 200 1.98
| 285 179 mn W 37 15 251 249 245 241
454 440 4.25 410 401 1M 386 381 1% 38 a6l
192 FE. R i v 701 631 6.68 6.52 642 635 6.18 6.02
pat L5 10 206 m 1.9 197 1.9 193 191

i 275 28 26 2% W dn g 2 Caw ey 230
| 430 RIS abL 3ES. 326 3 am  asr M Res aw
| b T S R - T, Sl S8 5% 550 s
I . {continued)
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Al Appends Tables

Table A9 Critical Values for F Distributions {cont.}

9134

" v, = numerator df

o 3 4 5 [ 7 8 9
: 100 318 276 256 243 235 228 mnm 220 216
¥ 050 461 3181 341 118 im 29 263 277 27

010 9.07 670 574 521 436 462 44t 430 4.9

ot 1782 173 1021 9.07 835 136 748 i) 698

oo 310 173 152 2% 231 2124 218 215 1

" A50 | 460 374 M kRt 29 235 2% 70 265

s 8286 651 556 504 469 446 43 458 an

K ] 1714 1178 9,13 362 792 744 gl 880 6.58

Q08 ¢ 307 270 249 23 227 22 216 212 29

" 030 | 434 368 129 306 250 11 m 2 259

a0 8.68 636 s4r 4By 456 432 44 400 3B

ot 16.59 1134 934 RL 157 109 M 847 6.26

100 | 305 267 246 233 224 218 23 209 206

i 050 449 163 124 i 285 174 266 255 254

e ] 553 03 529 a7 244 420 am 189 378

001 16,12 1097 901 154 127 680 g &1 3%

100 303 164 14 i il 15 pa 2106 5]

u 50 445 359 320 296 241 17 248 15 149

o10 4D 611 5.19 467 4 410 in % 368

B 1512 10.66 £73 168 0z 656 & 1% 575

o 100 in 2 242 ] i.)] 113 3 1 200
= 18 il ER) 3.58 06 203 T 266 L 151 246
g 00 820 601 gy 4st 42 4m 3% il 3K
= 001 1538 1039 849 146 .51 635 3] 576 5.56
3 PR R PE L e
4 050 438 352 a3 - 290 274 263 234 248 212
LS o0 813 593 501+ 430 417 354 k2 363 352
a 01 15,08 10.16 g 1.7 662 B1% 585 550 53
400 297 259 238 225 216 09 1o 200 196

0 050 435 149 110 287 i | 263 251 245 239

010 8.10 585 494 443 110 387 i® 356 146

o1 14.82 995 810 710 646 [ Xl 55 544 5.24

100 296 257 23% 22 214 208 b1 o3 198 195

2 450 432 347 307 284 268 257 748 247 - N

010 8.02 578 457 43 404 181 154 351 340

801 14.59 971 794 . 695 2 588 556 531 s

100 295 2.56 235 10 213 206 20 197 193

n 050 430 14 105 282 266 285 148 2 234
010 795 572 482 431 199 376 1% 345 335

001 1438 961 780 6.81 6.19 576 544 519 419

100 294" 255 23 221 211 205 1% 195 192

8 050 428 142 i 280 264 | 253 2 237 132

010 788 5.66 476 . 426 394 i 354 141 330

01 1420 9.47 767 670 608 565 53 509 439

100 293 254 23 219 210 04 198 194 19

4 250 426 140 301 278 262 251 242 23 230
010 782 561 4an 4 150 167 150 136 326

001 14.03 9.34 155 650 598 5.53 513 45 480

{continued)
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9134

Hoinlile AN
Tahle A9  Critical Values for F Distributions (cont )
samerator df
10 12 15 e -] X 0 50 60 120 1090
04 210 203 . 201 198 1= 183 152 130 1.8 185
L6T 260 233 156 241 2% i 31 230 225 20
410 396 382 366 s s kL) 13 334 335 318
6.80 6.52 623 593 515 S8 347 337 530 54 499
210 205 P01 1.9 193 15 159 187 1.86 1.33 1.80
2,60 253 146 i9 133 231 m 224 22 218 204
194 380 366 351 14l 338 p ey AR IR imw 302
640 613 585 536 33 b¥al il 500 494 - 47 462
206 i) 197 1.92 159 157 LES 1.8} 182 179 L6
354 . 248 240 23 iR 5 1% 218 216 21 2407
340 5.67 352 337 13 kel 113 308 308 x 288
6.08 581 554 525 597 495 4 470 464 447 433
203 1.99 1.94 1.89 L 13 131 1.79 178 1.75 172
249 242 235 128 3 219 5 212 1 206 pAis]
3.69 355 Jal 326 114 310 im 297 19 % 176
581 5.55 s 499 in 470 454 445 41 423 408
200 1.96 191 1% 1= 181 178 176 135 172 169
245 238 231 m 218 L5 210 108 L6 200 197
359 346 13 116 m 300 192 287 2,83 175 166
5.5 53 503 478 49 L4 433 a4 418 a4 387
198 193 1.89 184 153 17 175 174 172 1.69 166
241 234 5y 219 i i 00 M 102 197 152
351 137 3 0K 298 m 244 2,78 275 200 258
539 5.13 44 459 0 430 415 406 400 38 169
1.96 1.9 186 181 L 1.7 17 171 170 167 164
238 A ]| 0 16 u i m i 198 19 1.88
343 330 115 200 291 . 276 bii| 267 18 150
522 491 470 443 4326 CRT AT ] 3% 184 .68 153
194 1.89 184 1.79 (e 174 171 1.68 1.68 164 161
235 228 220 2 207 204 199 157 195 - 190 1.85
i n kX 194 i34 in 169 2. 261 15 243
5.08 452 156 429 412 400 386 n 370 154 340
1.92 187 | L83 178 L in 169 167 1.66 1.62 1.59
232 215 218 210 el 1 196 194 192 187 182
331 wn 0 z % m 264 158 255 146 237
495 470 444 417 42 388 374 364 358 342 38
150 1.86 181 1% 173 1m0 167 165 164 1.60 157
230 v 215 07 wm 198 194 191 189 1.84 179
326 312 2198 8 in 267 258 253 150 240 32
483 458 433 406 389 i 363 354 34 in kN v
1.89 184 180 174 L 1.69 166 164 1.62 1.59 1.55
m 220 13 208 00 196 191 1.88 186 1.81 1.76
32 m 29 78 169 6 254 248 245 2135 227
473 448 423 196 in 368 353 3,_14 338 e 308
1.88 183 178 1.73 L7 1.67 164 L& 161 157 154
225 218 2.1 03 197 1.94 189 1.86 184 17 174
347 303 289 274 64 158 249 244 240 231 2
464 439 4.14 . 387 i 1% 345 136 39 314 199

(pontinned)
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8 ¢ Gl libles 9134
JMeAS Critical Values for F Distributions (cont.}
! ¥, = numerator df A . 3
E 2 3 4 5 6 7 s 9
00 20 R xS ] 218 20 e P91 193 189
& 030 4 339 19 276 260 24 240 234 22
00 177 5.5 4568 418 385 3.63 346 i 122
01 13,46 6z 745 649 589 546 515 151 471
ST 152 13 217 208 201 Lo 192 188
g - 48 137 208 274 259 47 238 pice] 237
o0 mn 553 464 4.4 182 359 2 129 118
oot 1304 912 1.36 641 580 538 s 483 464
100 290 251 230 217 20 100 8% 191 1.87
o 250 421 ¢+ 335 2.9 27 257 246 157 231 225
o o 765 549 460 4.1l 378 156 33 32 315
001 1361 902 127 63 57 531 S0 476 457
R 2 250 229 216 206 2m L 19 187
= 050 420 3.34 285 2 156 245 1% 223 223
s 010 764 545 457 401 375 353 33 Eid 112
A 1350 593 119 625 5.06 5M 4% 469 450
A0 289 250 2.28 215 206 (] 193 139 186
% 030 418 33 9 270 253 243 1% 228 222
10 160 542 454 A0 A73 ish in 30 30
01 1139 385 712 619 559 518 i 44 145
100 T8 249 28 14 205 1.98 L9 1.83 183
W Mt 417 LY 192 09 253 24z =33 2 221
A0 1.56 539 4.51 4.0 70 3aT i% 117 07
] 1320 &7 05 L 6N 583 pR Y 19 458 139
Ao 244 244 123 i 200 193 15 1.83 179
i J50 408 in 18 261 245 234 229 21 212
A 010 2.4 518 431 383 151 e iz 249 289
ot 1261 225 6.50 570 513 a7 18 431 am
100 281 241 220 206 191 190 134 140 1.76
s 50 40 318 2.7 2.56 240 129 22 213 207
010 717 56 420 an 341 119 E1i+d 249 278
001 nn 1.96 634 546 490 451 e 40 182
100 v 99 239 218 20 195 157 152 L7 174
0 £50 400 345 276 2153 137 25 pA Y 10 104
210 708 498 413 363 A3 3.2 195 252 7
001 1197 1.7 .17 541 476 43 439 386 3.69
100 276 .36 214 .00 191 L83 178 173 1.69
0 030 3.94 309 270 246 231 219 10 0 157
o 6.5 482 398 351 a2t 299 282 269 259
01 150 741 556 sS4 448 a1 38 61 34
100 13 233 2 197 88 180 175 170 166
0 050 349 304 265 242 226 214 206 1.98 193
: 010 6.76 471 158 141 34 289 M 10 2.50
EoT 1115 718 563 4481 420 39 165 343 326
100 21 231 bl 195 1.85 178 e} 1.68 164
1@0 030 385 3.00 261 38 R 20 202 195 189
010 666 463 180 M 104 232 266 253 243
ot 1089 696 546 465 414 378 351 330 .31
L [continued)
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9134 e iy 19
Table A9 Critical Values for F Distributions {cont.)
¥, = numerator dif T
10 12 15 b} 25 k'] 9 50 60 120 1000
147 182 ki 172 168 166 1463 151 L59 1.36 = E
224 216 0% 20 196 152 137 .64 142 177 172
e k] 299 285 270 260 25 245 240 23 wn 218
456 431 406 M 363 is2 k37 328 i 3.06 291
1.86 181 176 17 167 165 15 159 158 1.54 151
21 215 ki 195 15 140 i85 182 .80 175 170
309 246 281 166 257 250 0 236 x| 223 214
448 424 3499 3N 356 34 1% 32 115 249 284
185 180 1.75 170 156 154 153 158 157 1.53 1.50
20 243 206 187 122 1.58 184 141 174 173 1.68
306 293 278 263 284 247 238 233 229 220 A
441 417 kR7] 3.66 1% 338 33 114 3.08 292 278
1.84 179 174 1.69 185 162 152 157 156 152 148
119 212 2 156 13 187 18 179 177 17 166
E3E] 200 275 2460 251 244 235 230 Z 217 208
415 44 186 360 343 132 318 309 im 256 27
183 1.78 173 1.68 i 162 158 1.56 1.5 1,51 147
2.8 210 03 1.94 129 LES 131 177 1.75 170 163
300 7 m 257 242 241 21 227 223 2 S NIEEE
129 403 3.0 154 338 in 312 303 9 281 256
182 L1 172 1.67 153 161 157 1.55 .34 150 |46
T 200 201 93 1LEE 184 179 176 174 « 1L6R 163
208 244 210 255 245 259 230 235 221 21 20
424 400 hih} 149 33 in 37 % 9 176 261
L6 1 166 161 5 b g ot 148 1.47 1.42 138
208 00 L9 184 178 174 1.69 1.66 1.64 138 Ja52
250 266 252 237 227 239 211 206 202 192 162
157 364 340 304 298 257 273 264 257 241 225
173 148 163 157 1353 159 146 144 142 1.3 133
207 193 187 173 L3 162 1.63 1.60 158 1.5% 1.45
2.1 256 242 227 wmn 210 201 195 191 180 170
167 344 320 295 79 168 15 Z 238 231 2
L1 1.66 1.60 1.54 15 148 144 141 L.40 135 130
199 192 184 175 169 1.65 159 136 153 147 140
163 2.50 235 2.20 210 203 194 L83 184 1.73 162
354 i3 308 28 267 255 241 232 235 208 - 102
146 161 156 149 145 142 138 125 134 - 128 ]
193 185 177 1.68 162 157 152 1.48 145 138 130
250 237 2 207 157 1.89 180 174 169 157 (45
330 107 284 259 243 23 217 208 201 1.83 1.64
163 158 152 146 141 138 13 1.31 129 123 116
1.88 1.80 1.72 162 1.56 1.52 146 141 139 130 121
241 17 213 157 157 172 169 1.63 156 145 130
112 290 267 242 226 215 200 190 183 16 143
1.61 155 149 143 138 135 130 127 1.25 118 108
1.34 176 168 158 1.52 147 141 1.36 13 14 L1
ik 220 206 1.90 179 172 161 1.54 L.50 135 1.16
299 211 2% 1230 214 202 187 L7 169 149 132



980 APPENDIXD: STATISTICALTABLES 9134

TABLED.1

AREAS UNDER THE STANDAROIZED NORMAL DISTRIBUTION
Example

Pr{0< Z<1.96) =0.4750

Pr(Z >1.96) = 0.5 - 0.4750 = 0.025

z
Zz 00 01 02 03 04 05 %5 07 ] 06
0.0 0000 0040 00BO 0120 0160 0193 0233 0@ 19 035
01 0398 0438 (478 0517 0S57 056 L3385 03 4 07
0.2 0797 083 0871 0910 0948 0987 1028 08 MO3 3th
03 A7 AT 255 1293 133t 1382 406 1440 MED I5H
04 1554 1591 1628 L1664 P00 1735 1772 18l 1348 1ER
05 1915 .1850 1985 2019 2054 2038 2123 21§ 280 .2an

08 2257 2391 2324 2057 B9 24z 2554 2 B 289
07 2580 2611 2642 2673 2704 274 2784 27 1823 282
08 2881 2910 293 2667 2995 X023 305! 3B N6 3
08 3159 3185 J212 3238 eG4 3 3315 3 885 W
10 3413 3438 3481 3485 3508 3531 3534 387 589 g

1.0 | 3843 365 5586 3708 A7 3Ty ITIC 30 B0 3
12 3849 3860 3888 3907 3925 G%ad 332 WD 1897 AN
13 4072 4049 40BG 4082 4099 4115 4131 &7 d182 AT
14 4192 4207 4202 4236 4251 4285 2273 4E2 4308 48
15 4332 4345 4357 370 4382 4334 4408 448 aam A

16 4652 4463 Ad74  44B4 4495 4505 4313 45 453 A4S
1.7 4456 ASEY 4573 4582 4501 4583 4808 4315 461 413
18 4B41 4540 4658 4BB4 4671 4G7E 438 4833 4888 46
19 ATI3  ATI9 4726 4732 4TI AT4c 470 46 4TGT 8T

- 20 &772  ATIE  AT83 4788 AT} 4TUR  4sp AR adu A7

21 4821 48236 4930 4834 4838 4842 434 40 48R 457
22 ABG1 B34 486 4871 4875 4878 <3S 4338 4887 430
23 4597 4856 4808 4001 4904 4505 43S 4511 481 416
24 4018 4920 4922 4325 49 4023 43 432 49F 4938
25 4038 4040 4041 4043 ATUS 4845 4343 4843 4050 4052

26 4953 4955 4856 4957 4950 460 a3 42 AGR A5G4
27 4065 4956 4967 4968 4960 4970 d9m 472 A9W AT
28 4074 AGT5  AQT6 AQTT 4977 49TR 497 4879 433 <38
29 4381 4982 4982 4983 4984 4084 403 4385 .49 4986
30 4987 4097 4987 4988 4938 4089 4% 4583 480 A0
Note: This tabia gives the area in he fight-hand tad of e distibution {2, 22 OLEA e the rorma
distabdan is symmetncal about 7 = 0, e sreainthe lelhand talis 12 same as tywear ho cromrEig
dghthand lat, For example, P{—1.58 § Z € 0) = 04750 Tharslore, A-1.95 ¢ Z <146) = 404730) 2285
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9134
TABLED.2 PERCENTAGE POINTS OF THE ! DISTRIBUTION
Example
Pr (1> 2.08) = 0025

Pr{t>1725) =005 foref=20
Pr{in > 1725) =010 %

-

APPENDIXD: STATISTICALTADLES §81

0 L72s
Fr| 025 c.10 0.05 0025 001 0.005 0.001
df 0.50 020 0.10 005 062 0010 6.002
1 1.009 3.078 6314 12.706 31821 63.657 31831
2 0.815 1535 2920 4303 £.965 9.925 22327
3 0.755 1538 2.353 3.182 4541 5.841 10.214
¢ 0.741 1533 2132 2778 3.747 4604 7.173
5 o.727 1475 2015 257 3365 4032 5.833
&€ ' i 0718 1.440 1943 2.447 3.143 3707 5.208
7 071 1415 1895 2.365 2598 3439 4785
g 0.708 1.397 1.680 2308 2836 3355 4.501
8 0.703 1383 ; 183 2262 2821 3250 4297
1 0.700 1372 1812 2223 2764 3159 4148
1t 0.697 1363 1.795 2.201 ans 3105 4.625
17 0.695 1.356 1.782 2479 2681 3.055 3.930
i 0.694 1350 177 2.160 2650 3012 3.852
14 0.692 t3s | 1781 2.145 2624 29717 a.787
15 0.691 1.3%1 1.753 2.131 2602 2947 3.733
1% 0650 1337 1.746 2.120 2.583 2921 3.685
1z 0.689 1333 1.740 2110 2567 2838 2645
18 0633 1.330 1734 2.101 2552 2878 3610
# 0688 1.228 1723 2,083 2.53% 2881 1579
o 0.887 1325 1725 2086 2.528 2845 3552
2! 0.685 1323 1721 2.080 2518 280 3527
z 0.686 1321 1717 2074 2508 2819 3.505
o 0.835 1318 1718 21059 2.500 2807 3.485
b 0.685 1318 171 2084 2.492 2797 3.467
5 0.684 1316 1.708 2.060 2.485 2787 ' 3,450
% 0.684 1315 1.708 2056 2.479 2778 3435
a 0.684 1314 1703 2052 24713 | 2m 3421
- 0683 1313 1.701 2048 2457 2.763 3.408
2 0683 | 1311 | 169 2045 | 2462 2756 3356
<1 0683 1310 1,697 2,042 2457 2.750 3.385
L2 0681 1.303 1.684 2021 2423 2704 3.307
&0 0679 129 1.671 2.000 2.3%0 2680 3232
120 0877 1289 1658 1.980 2,358 2617 3.160
x 0674 1282 1645 | 1960 2326 2575 3.09
Noo: Tha smaller probability shown at the haad of 2ach Cofumin is the a6 in coe Lok the targar pecbabifty
#%e 211 in both taks,

Sowee: From E, 5. Pearson and M, Q. Hartiey, eds., Biomalrika Tablos or Statistcians, vol. 1, 3 od, lable 12,
mmmm Hew York, 1966. Reproduced by permission of the ediiors and trusices of Slametika,
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1B, APPENDIXD: STATISTICALTABLES Q134
YABLED4 UPPER PERCENTAGE FOINTS OF THE x* DISTRIBUTION
Ezample a0
Y AEd
Prix? > 1085) =095 955 aren /
Prix? > 2383) =025 fordt 20
Pr{x® » 1141} =003
3% area
P
l : 2
0 1083 2383 . st X
Cograes™,_Pr
of frepdom 385 50 875 30 0
1 292706 % 109 157086« 1077 982059 x wF BmexwWt  NSHEE
2 0100281 0201007 0506356 Jozsw 2100
3 o722 114832 215735 BIss S84%5
4 206930 297110 484413 JiogT2t 106382
§ A117490 554300 1214 L4seTs 1R100
8 siser £72085 125747 163538 220412
7 583285 1.239063 165037 21673 2833
8, 1344418 1646482 210973 . 27aEse 3488%
g 1724526 2087312 270039 s L1685
10 2.15585 255021 324837 1303 43654
1 260321 305347 351575 (57481 35T
12 301382 357056 440978 spea 83008
13 346502 410631 500874 s;m1E IR
14 407468 4.56043 562872 §57063 77899
15 450084 5.22935 g2 71509 85461
16 514224 561221 §3U7ES TSt 931
17 569724 ' 540776 755418 gaTITE 100852
18 826481 7.01481 82075 339045  HSEAR
19 5.84398 763273 8855 w70 1853
20 743366 825040 959023 18503 124426
21 8,03388 589720 1023283 115913 132006
2 64772 954249 10223 12338) 140415
2 2.26042 1019367 11,5683 110005 14841
u 588823 10.8584 12.40M1 135484 156587
25 105197 11,5240 1340157 145114 1BATM
2% 11.1603 12,1981 13343 53791 11291
27 11,8076 126786 145733 $1513 BB
s 124613 135648 152073 159273 1830R
2 132 14,2555 16.0471 77083 18767
0 13.7887 14,8535 167308 184926  259%
& 20,7055 21643 244331 *®50N 20508
50 27,3907 29,7067 323574 MuisAz 688
60 355346 37 AB4R 404817 41187 45,4583
‘70 432132 454418 487576 51739 S3eN
80 514720 53,5400 57.152 #3915 6278
0 50.1963 617541 656455 @iz TB2su
100" 673278 70.0548 742218 Teys K3
o ; “Far e +than 100 the expression Bt = J(Zk- 1) = Z ik 2 et

whare kreprasenls the Cegiees ot drepdom,
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9134 APPENDIX D: STATISTICALTABLES §39
|
‘ 7% 560 250 03 05 025 £ig 005
015368 A54937 1,320 270854 384146 §.02335 6.634%0 TETIH
575364 128623 LTS 450517 5.99147 13778 92103 10,5966
121253 236597 41005 6.2513 TE14T3 9.34840 11,3449 12.8381
192255 335670 538527 . 777644 9.43773 11,1433 - 13.2767 14,8502
' 267460 435148 6.62568 923835 11,0705 12,8325 150863 167496
345450 5.34812 7.84080 10,6445 125916 H.4404 158118 18.5478
425485 634581 s.0a15° 120170 19,0671 %o 184753 202777
0064 734412 102163 13.3518 15.5073 175345, 200302 213550
589283 834283 11388 146837 165150 190228 21,6860 23.5833
£.737120 8.34182 125452 15.8811 18,3070 20,4838 | 235093 25.1882
158412 103410 13,7007 17.2750 19.6754 21.9200 24.7250 26.7569
§.43342 11.3403 14,8454 18,5434 21.025 23.3387 262170 28.2995
929%6 . 128398 15.9638 198119 223621 24.73% 278883 20,8194
1016853 - 133390 171170 21,0842 236848 261190 25.1413 31.3183
11,0365 14,3333 182451 23072 24 9558 274884 05779 328013 .
19122 15.3385 19.3688 215418 26,2962 28,8456 31.9599 342672
127319 16.3381 04887 24,7690 27581 30.1910 334087 357185
136753 173379 21,6043 259894 28.5693 31.5264 348053 A7.1554
14,5620 18.3376 »IE et a3 207435 28523 35198 355822
15,4518 193374 n.8217 234120 J.414 41536 37.5652 36,9953
15.3444 203382 24,938 23.6151 nens 354789 339321 41.4010
17,2335 213370 8.0393 308133 10244 36.78067 40.2834 42 7356
18,1373 223369 7.1413 120068 35725 36.0757 415584 44,1813
13.0072 23.3367 82412 33,1983 34151 B.3s4t, 425798 455585
13.9393 24.3356 8.335 34.3818 I1.6525 40,5465 443141 46.9278
28404 25.3364° 0.435 35.5601 224852 41,9232 456417 " 482898
217454 26,3363 N5z 35.7412 40.1133 431944 46,9530 496449
226572 273363 6205 379159 413372 44,4607 45,2782 509923
23.5668 | 28.338 nm 33.087s 42 5558 457222 49.5879 © SB35
WATTS 293360 %8 402530 4a.nms 469792 . 50.8522 536720 '
13,6503 39334 5.6160 51.6050 55.7585 -k i 638907 €6.7659
2842 493349 %.336 63.1671 67.5045 71.4202 761529 T9.4900
522438 583047 66.9014 743870 79.0819 B3.2976 88,3794 91.9517
616383 693344 15066 855271 90.5312 95.001 100,425 104215
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§0.6247 89.3342 98.6499 107565 13145 118,136 124.418 128233
0132 993341 9. 141 1158.488 J2a42 129561 135.807 140,169

Source: Abridged from €. S Peanon ang H, 0. Harllcy, eds., Sumetrie Tab'es for Stafistisians, vol 1, 34 ed., labie 6, Cambridge
Unhearsly Press, Mow York, 1985, mem-smcmae\fmmmes Biomeinka,

43 P.T.O.
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(e) The marks of each question are written

(b)

alongside the questions.
gﬁ%qmmaﬁsaﬁ%wﬁ'aﬁwr@m%l

The use of non-programmable calculators
is permitted.

-G el JErT R F FATEG B
“A fall in the infant mortality rate will bring
down the fertility rate in a society.” Discuss.
: 7
“@Wﬁfﬁ@;gﬂﬁ TaE SeTe 51 5
HH FHT &M [ == DL
Suppose that Rakesh and Sheela are the
heads of a nuclear family, maXking their
fertility decisions. For simplicity, assume
away gender bias and issues of child survival.
The following table details the costs and

benefits (in rupees) of different numbers of
children :

meﬁﬁq%r@ﬂaﬁwﬁwwmﬂ,w%
W%,ﬁaﬁwﬁr@g&%ﬁ%w%
R, Afeh gaiE ST o= & ARA B Te oI

| aifersT & fafys =gt @ ard
eﬁtwwcrﬁff‘naﬂﬁmwﬁmw%:

Number of Total Benefits Additional Cost
Children A rd Ffafes arTd
T Bl G ) (%)

One 500 100

s

Two - 750 100

a
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Three 840 100
P :
Four 890 100
=T
Five 930 100
qrer
Six 930 100
B
Seven %60 100
arg
Eight i 960 100
S

(1)

(1i)

Based on the information in the table, how many children
would Rakesh and Sheela have in order to maximize their
net benefit ? 2
aIfeTeRr & &t T ST & SR UX, B A
STIAT ST Q[ T =1 S g%aH B & [ foha=
T BT ?

Now consider another identical nuclear
family with Mohan and Rita as the heads.
Rakesh and Mohan are brothers and the two
couples form a joint family. Both couples
have exactly the same costs and benefits of
having children as‘in the table. Now suppose
that 50% of the cost of upbringing of each
child can be passed on to the other family.
Each couple’s decision is independent of the
other couple, and is based only on its own
welfare. Now how many children will each
couple have ? ; 3

3 B.T.O.
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3.

Y H Uh

SR FHIE IRATY] 9RER 9% =T F7 | TS o
SETET B | A SISt e § Ry T egar
T UG S FT ROy Has g1 smam o

% 9% 9= & 9IS B @ F 50% I
9 F &A1 S Ge6ar @ | S 29t 37 ooy
T AR @ W B, iR dhaw saw = 3 ST
9T AT & | 76 e SISl & e === 217 ?
(iii) Does the fertility choice differ in the above
cases ? Explain. 3

BIdl & ? THEY |

Briefly discuss the Harris-Todaro model of rural-

urban migration and explain any one policy that
moves an economy towards an efficient labour
allocation. 15
g H ArHT-gredy yareE & 2RE-desl died 9%
=t Y AR Rt e ftr 2 e Y S U g
AqH AT FHI TR UFH TG H LETad BT
2|
(a) In the presence.of information asymmetry
between lenders and potential borrowers in
the informal rural credit market, only the
‘safe’ borrowers may drop out of the credit
market if interest rates are too high. Explain
your answer. 6

4




(b)

(a)

8906

SIS AT o7 AT & Surararet o
Hﬁﬁﬁmﬁmwmaﬁaﬁaﬁﬁw
F, ST ST 5% q5 o ¥ @1 B g
SYREHAT T =TT i# e e Tehd B | e7gET
IO FH=G |

Show diagrammatically, that in casual labour
markets, both workers and employers are
at a disadvantage - the former due to low
nutritional status and the latter due to hiring
of low productlvm. labour. 9

AT w7 F g, 5 AR 2@ Ay
ﬁﬁaﬁwaﬂrﬁwwwﬁ%ﬂww
| Raf & o1 95 257 B9 Seaemar sty
% FgRe & e seas

Show that in an economy with extensive
possibilities for perfect crop insurance, fixed
rent tenancy must be dominant, i irrespective
of whether the potential tenants are risk-

averse or risk-neutral. 9
Rt % us ereferaeer § a8 wua T B fora
mmﬂaﬂmﬂﬁwﬁuﬁﬁ?ﬂm%@aﬁ

@ e, Wawﬁﬁﬁmﬁmwwﬁ%

AT ARTH-FET = a7 78 |
5) P.T.O.
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(b) The following table gives default risks for

various loan sizes in an informal rural credit
market. Suppose that the rate of interest in
this market is 18% per year, and that in the
formal sector (with no default) 10% per vear.

=T qIfeTshT STHIT=Nes JTHTOT SHOT ST & fareye
R ST & G 5 (Riee ) I s St
2 | 5 Siiforg, {36 39 areTe § =T &Y 9 A 18% 3,
SAIT AT & H (S8l his geb 77o1) 10% o av |

Loan size Loans defaulted
FOT ATHRIT EIC G

<) (%)

S50-99 )

100-149 10

150-199 _ 20

200-249 25

250-300 30

>300 ' ; 50

(i) Calculate the maximum loan size that will

be offered in the informal rural credit
market.

ST TTHIOT 7T AT | A7 &l AT 39
3TTYHAH FOT SATHIT HI IOTAT HITAT |

(ii) For what minimum rate of interest will loans

in the ¥ 250-300 category be offered ? 6

250-300 X &t ot § o7 &1t i =it FAas
ﬂwﬁmm%
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S. What is the rationale of environmental
regulation ? Why do prescriptive regulations
dominate environmental regulations worldwide,
even though economic incentives are considered
preferable ? 15

wAteReT FE @ a% FaT & 2 Risgerd gatacer
ﬁnﬁwsm%ﬁﬁwwaﬁf%&nw% T
&l oTffeh Arcare=t &t T8a7 IET AT S 2

(a) Provide one explanation of interest rate

6.

(b)

determination in rural credit markets when
the default probability is independent of the
amount to be repaid. Further, discuss the
factors which are likely to affect the
repayment probability of a loan extended in
a rural credit market. 9

TATHIOT 0T ST 7 24757 57 Fyef=oT &1 ueh s
&I 3 579 I (%m] HHTETdT g5 S el
TR | T B B | 3H AT, ST BRI
T B A T o7 A F i w0 9
T HHTET 1 F=1faT Y T & |

Explain how, among the poor, inequalities
in the asset market magnify into labour
market inequalities. 6

auEd 3, TET g, gRafa g §
wwmnu\&ﬁqwmmnﬁmeﬁﬁ%ﬂmaaﬁ‘&
FEE |

7 P.T.0.
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7. How did the tremors of fault lines work in the
US financial sector to nearly destroy it in the
year 2007 ? Suggest reforms in the US financial
system which might minimize the detrimental
effects of a crisis in future, on the world economy ?

- 8,7
2007 ® oAl i &8 § wodt et 3 sredt ¥
T T T B B 0 B B B 2 g,
ferciar somelt ® gendi @ gEa &1 off wirsy § e
STefeTgReT I e B BIFIehah T 31 B HT G
g ?

8. Discuss the processes through which global
economic integration affects the condition of the
poor in developing countries. What measures

- could help the poor ? 15

S kATl & 9 F ==l Y, RS gaream @ e
Al waphrepToT, [erashiar 290 & ToaT 5 Ryfy =
ST AT & | 3T U TS I Heg HT gFT & 2

8 3000
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SECTION A (Wus )

20 Czlculzte the IRR (or IRRs) for the following

C C C C

1 2 3

~3000 +3500 +4000 | —4000

For what range of discount rates does the project
have a positive NPV? (5)

2) Mr. X has to make a choice between two possible

nva

(%]

tments:

CASHFLOWS ($)

Project C, C, C, IRR (%)
A —-400 250 300 |23

[F5]
O

B 200 | 140 | 179
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3

The Opportzumy el af capetal is 8%. Mr. X is
tempted 1o ke g B which has the higher
IRR.

(1) Explace ap Mz X waw this not the correct
procedae

(i) Show ium Sow = @Zzpt the IRR rule to
choose die S provec:.

(i) Show Tmm Sar S project also has the
higher NPPW_

(10)

(%) e e = = FE (T IRRs) & uE

Eadl
&, C e &y
-3000 =35 =2000 —4000

TR T B IS = owae T gERE

NPV 2 °
@) N-X' = = == == = 99 w57 wer 2
THE yaE (5)
TRas C, G |RR %)
A —&00 250 300 |23
B —200 140 179 36

P.T.O.




8973 4

=5 = === e 8% 2 | - X = FRATT- B o
— —— Bu w2, P IRR #EE 2

= ?—'ﬁ@@fﬁ?ﬁqﬁcﬁﬁﬂﬁﬁﬁmv

B

2. (a) Distinguish between implied forward rates and

market forward rates. Specify the forward rates

under different compounding conventions. (5)

(b) Consider two 5-year bonds: one has a 9% coupon
and sells for 101 and the other has a 7% coupon
and sells for 93.20. Find the price of a 5-year
zero coupon bond. Also calculate the 5-year spot
rate. (4)

(¢) (i) What is the duration D of a 10%, 30 year

bond, if it is at par.




(ii) Calculaie She sefswe change in price of a
30-year 2e=» csapew bond when its current

yield rises Somp M™% 0 11%.

(iii) Why are zecscespon bonds normally
SUSCEplidis W wery Mugh interest rate risk?

(6)

(3]-) .;,_;q":.—:;vs-‘:u:—_ﬁ?ﬁfr%ﬁ?aﬁ‘cﬁil
ra'ﬁ.-— :r--::_-- P efir—— rﬂmﬁﬁﬁlﬁ‘ﬁl

(=) 3?[5“_;;-:;:?—:7?:;%'3(‘9%3‘7‘{?%
A 101 = B F== 2 J R A 7% a2 ok
9320 F F== 3 5795 T a0 A= @ @
W AT T s wE ow o=z w oA N e

(M) (1) 10% 30 =% = == 5 safy = 2, 9R =

(i) 30 7= = 7= === = <N Fom ¥ iy

¥ 11% 7= =2 34 2

(ii) = -7 == = W Y T I W w

v = = shadee war 2 2

PO



3 ) State the optimization problem of the Markow1tz
Mede (2)

») How is CAPM expressed as a pricing model?
Derive the certainty equivalent form of the
CAPM. (7

c) In Simple Land, there are only two risky stocks A

.nd B. whose details are given below:

Expected Standard
rate of deviation
return

The correlation coefficient between the returns of
the stock A and B is 0.33. There is also a risk
free asset and Simple Land satisfies the CAPM

exactly.

(i) What is the expected rate of return of the

market portfolio?

(i) What 1is the standard deviation of the

market portfolio?
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==z of stock A?

S Tree rate? (1+2+2+1)

5"
f




8973 8

4.

SECTION B (@wvz =)

(a) Consider a 10 month forward contract on a stock
when the stock price is $50. The risk free rate of
interest (continuously compounded) is 8% per
annum for all maturities. Suppose that dividends
of $0.75 per share are expected after 3 months, 6

months and 9 months.

(i) Calculate the forward price assuming that

there are no arbitrage opportunities.

(i) What happens when the existing forward
price is less than the forward price

calculated in part (i)? (5)+(2)

(b) “If the minimum variance hedge ratio is calculated
as 1.0, the hedge must be perfect”. Is this

statement true? Explain your answer. (5)
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o

(c) A trader buys two Jafv fatures contracts on orange
juice. Each costract & for the delivery of 15,000
pounds. The carreas famwres price is 160 cents per

pound, the imitial margm is $6000 per contract,

and the maintesance marsin is $4500 per contract.
What price chzmge would lead to a margin

call? What happea if wou do not meet the margin
call? (3)

(F) = 3 = 1055° = ==% 3997y W AR a5
®lE 3 #9350 21 =8 <Rygamsh & fw =
1 S T T =) sy W A B W
ﬁﬁs“e!’%::ga'ffzia:%mqfsrﬁsnﬁasﬂﬁ%,

#

(i) == = # == S et g o (i) F oy

(@) “uﬁwm-%m@rﬁﬂﬁm 1.0 & &9
# A T 2, T == = A R 1 T e s
9?7 I T S e oY |

B.T.0.
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Lh

(a)

10

TE = AN 6 W W A [ ae S @ded
= F=w FEE 15000 WEE & R & fw 2
T == A 160 e 9 wSS 2, unhve wii
T FEEU S 6000 2. 3R wEwEE Wi $ 4500 Ofy
== 7 e oRadw ¥ Wi @i @) s

A ™ QU T #RE W) ar 8n 7

T

I'he standard deviation of monthly changes in the
spot price of livestock is (in cents per pound) 1.2.
The standard deviation of monthly changes in the
futures price of livestock for the closest contract
is 1.4. The correlation between the futures price
changes and the spot price changes is 0.7. It is
now October 15. A mutton producer is committed
to purchasing 2,00,000 pounds of livestock on
November 15. The producer wants to use the
December livestock futures contracts to hedge its
risk. Each contract is for the delivery of 40,000
pounds of livestock. What strategy should the

mutton producer follow? (5)

(b) Assume that the risk free interest rate is 9% per

annum with continuous compounding and that the

dividend yield on the stock index varies throughout
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11

the year. In Febrpar Mzv. August and November,
dividends are pasd ¢ e rate of 5% per annum.
In other moeshs dEwidends are paid at the rate of
2% per 2nsem Sappese that the valye of the index
on July 31 is 1300 Wkat is the futures price for
the contract deliversdle in December 31 of the

same year? (5

(c) As the delivery pemioc for a futures contract is

approached, the futmres price converges to the
spot price of the “nderiving asset. Explain the

statement. (5)

e 14 2 == T A yRedw sk wie e
vﬁaﬁ:%ﬁmm%lmuﬁlsa&*@i%l
T 87 T7== 15 =91 @ 200,000 3= ST
ﬁﬁ@???%?ﬁﬁ@%lﬁ%&ﬁ?ﬁﬁﬂ
N F .q;%%ﬁwwﬁﬂ%&ﬂwaﬂa’?ﬂ
mwwzﬁ%;mmm,omm
Wﬁﬁrq‘fa‘:%:—%ﬁrqéliﬁwmma%ﬁm
W &1 == = iRy 7

P.T.O.
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6. (a)

12

= oo, vhEaEY § SR wiE gedE W aE F S0
= =5 ¥ fre O 21 HREQ, WS, SRR SR AR

3 = w AN 5% Wi A w1 S F e S

sm=e 3 T qHe A B 7

ﬁ-ﬁmmaﬁﬁﬁmﬁmﬁxﬁﬁam%
Wﬂﬁﬁﬁ@ﬂqﬁaﬁ%%ﬁﬁﬂﬁi’fqﬁﬁﬁﬁ

B WA B | EUT & W &

(i) What trading strategy creates a calendar
spread? (2)

(ii) A call option with the strike price of $50
costs $2. A put option with the strike price
of $45 costs $3. Explain how a strangle can
be created from these two options. What is

the pattern of profits from the strangle?

&)
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tad

(b) Construct a 1251= <= “%ing the payoff from a bul]
spread when pmts with sirike prices K, and K,,
with K,>K .. are psed (4)

(c) ‘It is never Optimal to exercise an American call
option on a ne:-:’;x:ie:d-paying stock before
expiration.” Do F0% 2zree with this statement?

Give reasons to suppor: your answer. (4)
(F) (@) LR R o Shew B w3

(ii) $50aﬂ@m%%mwﬁwaﬁfﬂm$2
wa\mélmsﬁrwm%mwa‘e
ﬁ’m$3ﬁwéiaﬁr¢%ﬁ€rﬁw
TR EE B v o a2 T A

(@) ®m® w== K, K,>K, & a9 39dn wa
ww@mﬁwmmmﬁwaﬂﬁw
forar wmr 2

() ‘wﬁa%%%ﬁ—mwmﬁﬁmwaﬁﬁm
A L S
wmmvx%m%?aﬁmwwﬁq

P.T.0O.
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14

SECTION C (@vs ¥)

o

uss the trade-off between higher cash

«

dividends and issue of new common stock. (7)

Hubbard Pet Foods is financed 80% by common
stock and 20% by bonds. The expected return on
the common stock is 12% and the rate of return
on the bonds is 6%. Assuming that the bonds are
default-risk free, draw a graph that shows the
expected return of Hubbard’s common stock (rp)
and the expected return on the package of common
stock and bonds (r,) for different debt-equity
ratios. 4)

(c) Can you invent any new kinds of debt that might

be attractive to investors? Why do you think they

have not been issued? 4)

(m)ﬁwﬁmﬁtwmﬁﬁ%g@%ﬁa

AT T T G |

(@) g€ Iz weE A & g1 80% R 9= 8 20%

ﬁ?{ﬁrﬁm%imﬁﬁmaﬁ%ﬁzﬁlz%%sﬂt
S W G # W 6% B A8 WA Y A
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1Y W - = =522 99 @ e shfe

(1) = o B8 = =% 2 B W aRwR T aed
e e R S e

— - i

8. (a) ‘The more debt the firm issues, the higher the
interest it must pay. This is one important reason
why firms should operate at conservative debt
levels.” Is this statement correct? Give reasons

for your answer. (5)

(b) “A policy that maximizes the market value of the
firm is also best for the firm’s shareholders”.
Explain with the help of an example. (6)

(¢) How do companies decide on payout? (4)

(=) ﬁ%ﬁm#ﬁmmﬁwﬁ%ﬁmm
& S A | T O A w0 2 e vl
Eﬁaﬁmﬁ?mmwﬁqmwﬁw

R 7 I vEm R R owwer ¥

P.T.O.
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1,

(d) All questions carry equal marks, 15 marks each.
N R & oFF 9HF § SRS T 15 oF @ B

Provide an overview of the Macro economic
developments in the Indian economy from a
medium term perspective and review the problem
areas that need policy attention.

WG e & qe el 9Rue ¥ &ges  onftles
forepra 1 U At [aer R ud 39 v a8
2 Tt Ho B 97 e = 3 & oTEasTT g ?

Bhagwati and Panagaria are of the opinion that
if the labour reforms are implemented they
would accelerate the growth in formal sector
employment. Do you agree ? Give reasons in
support of your answer. Briefly state what other

“benefits, if any, do you see from the

implementation of labour reforms ?

FFA HIT gFIRGT & = ¢ B Ak 2 ga g
& o Y F offuenies & F o 7 e il
ST Ferd & ? of9d I B amels § aeh A )
Haq | Fard % 4 = gl & HEaad § S9!
T @, A% g 81, Tatea sid 8§ ?

How far do you think indirect reforms such as
exchange rate reforms and lowering of industrial
tariffs impacted Agriculture growth ? List some
of the challenges that need to be met if
agriculture is to be taken forward ?

wﬁwm%%mﬁwﬁﬁwaﬁ
STefres MG 1 v HE AT STveTEy er

%ﬁﬁﬁmaﬁwﬁmm ? gy FHW Hl A
aﬁﬁ-ﬁﬁgﬁﬁﬁwwmﬁzﬁw%ﬁ

2
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“Greater integration of domestic industries with GPN
(Global Production Networks) must form an essential

part of the Make in India initiative.” Discuss.

“SIT (e ST Yeas) & ary gl St &
STeeRITerep THRToT Sl Aep 31 SfeaT 9adt = U S1yard
fear s B P ST HRE

Do you agree with the view that there is much
less scope for India to make major gains in low-
skill or low-tech products because it is likely to
face an incumbency disadvantage relative to
China and other low-cost producers in Asia ?
Give reasons in support of your answer.

T 39 T T A Feqq & 6 9IRT 3 HH-pigr ar
HH-ThAI% aTe] IATET H IS AT Fl YOS Igd HA
2, Fi =w ofit o=y ufdrar § 59 arTa arer Sares!
F H9 § Uh HHA B GTEAT HEAT 98 GHaT & ?
I IEIT B e H 99 o

“It is not the amount of exports, but the
technological content and sophistication of
exports that matters.” Critically examine the
above statement in light of the claim that both
in manufacturing productivity and product
complexity India is far behind global leaders.
“ge Frata A= 981, afess Frata @1 ame arEl
ST Frafal @ aftspor B, o 9 @ 8|7 afRes
ST &1 g | ARa fafster &= #i Scargspar oiX
TS FHi SAfeerar § Hml 98 B, 39 T4 B g A
U HIF Bl ATAIATHD TUETT T |

3 P.T.0.
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Attempt five questions in all.
Simple calculator is allowed.
F U T F IW S
HHURY Hodheled H FaT H TFd T
L. (@)  What are the changes in the banking system deposits,
currency holdings and the money stock for an open

market sale of 10 crore rupees ?
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(b)

(@)

(.25 ) ' 8970
Given that :
(i) Required reserves ratio = 10%
(if) Desired excess reserves ratio = 3%
(jify Desired currency 1o deposit ratie = 25%. 9

What are the many ways in which options differ from

a future contract ? 6
éﬁﬂwﬁw,mﬁ%@aawgm%@
Eﬁﬁwqﬁaﬁ?mﬂﬁmmwﬁm
@wmﬂﬁﬂﬁmm?
fem TN O® e

(b eI SIRfEa S = 10%

iy difea e orefed IEIE = 5%

iy A g1 S ST = 25%
ﬁ?ﬁmﬂaﬂﬁﬁmﬁ,m'aﬁuﬁ

fm B T ?

Suppose investors prefer one year bonds to three year

* bonds and will purchase a three year bond only if they

expect to receive an additional 2 per cent over the return

from holding one year bonds. Currently one year bonds



(®)

(a)

®

(@)

&)

B e 8970

(i) FM TS g% FW FI WH, T2 T A
F WE TAH aqe T ?

(i) 9 98 & o€ W FT 99 T ?
e smEy # fufoua-wsie wve=n = 22
™ HY T R oW owE@ ® 2
Differentiate between exogenous and endogenous money
supply curves. 8
Explain the ways in which banks have developed several

mechanisms to overcome default risks and other

information asymmetries. - 7
afesta @ ofawia g3 Y T F RIEEE
HIT |

= dF w1 =R wifau 598 51 73 fTwiee
% fy w4 Fwhe fey #
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(®)

=5 ) 8970

Discuss the efficiency of the following instruments as
intermediate targets to achieve the objectives of

Monetary policy :

() Interest rate

(if) Money supply. } 8

Graphically explain why an investor who purchases a

callable bond requires a call premium. 7

s A F TEE B WG FA B fAw qerad

- [

e % ®9 H fAEfaiEd Iusml #1 e

W T Fifsw :

() =S =R
) TH g
mﬁmmﬁmﬁﬁﬁ@'ﬁ%‘\wsﬁ

AEvIET i B T ?

B O
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Discuss the impact of the following variables on the
money -supply in the Indian economy :
(/) Rise in C/DD ratio (c)
(i) Rise in TD/DD ratio (t)
(iif) Rise in non-borrowed reserves (HY)
(iv) - Rise in excess reserves holdings of banks (ER). 8

How is Basel Il an improvement over Basel 11 7 7

R e § qm ufd W frefates =l
F YYE W T FHIWC

o WEE swpm H AE (©

iy S @ A7 G ©

Gip M-=ur fed |7 3fs @O

vy TH @ sfafaa fod afes A i ER)
Fge, ¥ e B gEEA YR FE ® 2
Explain the rationale for the expectations hypothesis ?

What are the theory’s major weaknesses ? 8

Briefly discuss the reforms undertaken in the Government

securities market in India. o8d,
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aien wiwer & fau i % s #ifag
W fagm =1 vg@ wweifEr w= § 2
o # Wy e ey T g
W™ Hwa9 § = wifww

What is meant by asset securitization ? In what way

can asset securitization reduce the cost of funds for

an issuer 7 8

Jan Tinbergen claimed that it is not merely the number
of instruments that are important but the number of
instruments exerting independent effects on the target

variables. Elucidate. =4

oty e ¥ e w= oo ¥ 2 wRawh
ﬁtmwmmmﬁmm

F T H FH F GHRA T ?
51 ferer= 3 g fean fe 9w faw 39 sy

- SN TR OB W weeyel ¥ dfeT @t

aﬁmwﬁim‘eﬂaﬁmﬁwﬁaﬂﬁw
?1 = Fifm

PTO.



K el 8970
Write short notes on any two of following : T3S
. (i)  Public determinants of money supply
(i)  Primary/Direct securities in India
(iif)  Liquidity premium.
frefafan & @ frel & w dfera feorl fafex
0 B we e
(n‘)' yra A wafas/ gy gfagfet
(i) e W)
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(c)
(d)

1. (a)
(b)

Attempt five questions in all.
FA drg g B IAX AR
Simple calculator is allowed.

TIYROT Hegaiel  Hl TANT HT Thal S |

Discuss the key features of new monetary
aggregates recommended by Working Group
on Money Supply in India. 10
ARG # A g 9X afeT g9 BT ARt g
Hifees Tgeal i sy RAsiearstt o ==t
Suppose the interest rate on a, one year CD
is 5 percent, on a, two year CD is 4 percent,
and on a, three year CD is 8 percent.

9 TifoTe o6 U, T a9 &l 1.3 9T AT e 5
giaeTd B, T, &l a9 3 1.2 9X 4 Hfaee 8 ofiX
T, d19 a9 & @.E1. 9X 8 ufasa B

(i) Describe the shape of the yield curve.
IS I & AT I oI H |

(ii) Use the expectations hypothesis to
determine the market’s forecast of one
year rate next year.

ST €IS T T i G & SR b FAA
=1 FrgiRer s & g e@eT aReseamr @
IYIIT BT |
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(ii) What is the market’s forecast of the

one-year rate in two years ? 5
&1 W § O a9 3 &3 H1 1T B FATTA
FTE ? -

Suppose required reserve ratio is 20% of
deposits, banks hold 5% of deposits as excess
reserves and public holds 25% of deposits
as currency.

AT 36 SATeges STRTAR ST, ST & 20 sfaer
2, Sept & 9T ST @ 5 ufasrd s Rod &
w9 H T, T STa1 ST & 25 gRise g5 B '/

HF@dqr e |

(i) Calculate the total money supply if
level of monetary base is ¥ 50 lakh.

R FAT i B IO FHY AR Hifeeh SR
HEXS0TE I

(i) If the Central Bank engages in open
market sale of ¥10 lakh, calculate the
change in money supply.

% F=irg ¥ 10 T T 3 et A R
AT B, 1 FT g F IS B IO B |

(iii) What would be the impact on money
supply if the Central Bank changes the
required reserve to 10% ? 9

i FEa Tb g9 Rord At T@w@HhT 10
SIfSTT HT 8, q a1 I 9 R s 2w ?

3 o B & 2
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(b)

3. (a)
(b)

Why are postal deposits considered a part of
liquidity aggregates ? 6
BT STHIAT @l aXedT & TY=Ial B fedr )
AT ST 8 ?

Explain the rationale for the segmented
markets hypothesis. What are this theory’s

major weaknesses ? 7
Gfew s af¥eedsT & o qet @t sarer S |
3 Foaia & @ HAREr 7 € ?

Determine whether the following scenarios
are most consistent with the expectations,

- segmented-markets, or preferred habitat

hypothesis.

SR, T GEEIET SAEr IRl & are 99d

3ferep dv1a & ar [El |

(i) Natasha’s sole criteria in choosing
among bonds with varying maturities
is the expected yield she will earn on
the bonds.

AT BT TS GRUSr a1t st &
d= g EBT%QEE A HHES 39 I 9T
' I9T B

(ii) Since Ramesh plans to retire in 20
years, he will purchase 20 year bonds.

= 7T 20 a€ 7 Rerax 89 Y Qo g9
BT R, g8 20 a¥ & o= wlwar B

4
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(iii) Dolly wishes to earn a high expected

(iv)

return on her investments but has a
preference for five year bonds. She will,
however, consider purchasing shorter
or longerterm bonds if they offer a
substantially higher yield.

el o9 A 9 s S= onufe Rest
Y AT HIAT B, AfBT ITH SrerfErepar gig
oY Sf7S Fi B | BTAITH, a8 FH a7 T oTary
AT W R R asdh 2ok 3
P! TS AT 3 T

Jay prefers one year bonds even if they
have a lower yield than any other bond.
8

S UHIE B IS Bl ES FIAT S, 9 &
S X fohdt o1 IS & gopE pH AT B |

(a) How can the existence of asymmetric
information provide a rationale for
government regulation of financial markets ?

8

SR o1 1 A, g St & axard
e & fre 7 39 s= HT FHAT R ?

S P.EO:



8754

(b)

“The more collateral there is backing a loan,
the less the lender has to worry about
adverse selection.” Is this statement true,
false or uncertain? Explain your answer. 7

SEOTETAT 2! ARt =14+ & IR H %4 =i 3 &t
STELTHAT BT 8 I 3T I8 HYT g8, Ted T

e ffafIaa 8 ? S99 STare 3 =T BT |

(b)

Discuss the functions of a clearing house
with respect to futures market. 7

qEET ST & ey 7 ORIt 889 & HEr I
=4t B | '

Assume there is a put option on Asset ABC
that expires in one month and has a strike
price of ¥100. The option price is ¥2 and the

current price of Asset ABC is ¥100. What is
the profit or loss for the investor who holds
it to the expiration date in following
scenarios ? 8

| & % T8 ABC 9 U&% ge 3w B, il T
H1e § e 8 Sar @ 3fX 100 T w15 usd
2 | ey g7 2 ¥ ® o1 w@e ABC i A
FHra 100 T 3 | Fr=faRas aRgedt § 58 s
I A T @ a1t Haeres B g v 9 =ify
T ?
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(i) 'Long a put option
T T ge ST
(ii) Short a put option
€ T g2 Sifer
Explain in tabular and in graphical form.
RS ST TMfthehe &9 7 AT Y |

6. (a) What were the policy responses to the two
banking crisis for the period : 10
Hifq B STare Fr & -

(i) 1997 -2002

1997 - 2002
(ii) After 2008

2008 & =15

(b) Will Basel III raise the cost of credit and

hurt growth in India ? )
T F[SA -111 T T 3 AFTT B! T & qr
IR ! ferehre & 1 FeharT qgeman & ?

7. (a) Discuss the role that RBI plays in the Indian
banking and financial system. 9
W ST ofiX fchia saaen § oo,
% siftre B A =t Y|

7 T
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(b)

What properties should a variable have to
serve as an intermediate target of monetary

policy. 6

Ate MM aaadicaIerd st s
fore o =% 7 1 Ior 8 = ?

8. Write short notes on any two of the following :

F2F 7.9

frr=rfoiRea & | el @t 1Y dftra o e -
(a) Liquidity Adjustment Facility.

(b)

AT FHTAT e |

Free-rider problem in aggravating adverse
selection and moral hazard problems in
financial markets.

focira sl & aftge =9+ i Afve @ax @t
wweﬂa%aarﬁﬁ WH-USST AT |

Role of margin requirements in futures
contracts. -

T AFEY F AT SAreeahrea aH Y |

8 2800



