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(a)l.

(2 ) w2e

The following data is given for an eCrlirrri\ ior the

year 2A16. How each of the followins rai-'-:itrns rvould

affect the CDP and why ? 3

(, Rs. l0 lakh is paid as interest on :e ra:ional debt.

(r, Ice-cream maker began the 1ea: .'.:::. Rs. 5,000

rvofth of milk in his facton ani a: ::e end of

the year he is holding Rs. 5.50ti .'*o:.h of milk.

Using the quantity theory of monel and the Fisher's

equation erplain in detail horv the rale of growth in

mone)' affects the nominal interest rate ? 5

Expiain whether a new environmental protection law that

requires firms to reduce their emissions of pollutants

(an exogenous event) will shift the short run aggregate

suppll curve or aggregate demand.What are the policy

options available for the macroeconomist rvorking with

the government to minimise effect of these events on

the economy ? Explain using suitable diagram. 7

(b)

(c)



(er) esi 2ot6 * - ;F erpJazr++pn + ff,q

fr{fufud 3iH = 'Tq t r fisrkFra ;t t
r&€ cDP qr ?= rFR ysTrfud "Fkn t q

Fit

(,)

)

(ii) qs e{1:- : 3ic-fr +Ei fr s,ooo

waq3+?u*etqe+nqqrtrt
iTstt s.i ; :-- ; s,soo wi {e q-t

qtr3r*-'+tr
(e) gqt HT qftqrlT 

==; = =fl{ €rf*-tur q-t sr*q
or$ qrqr +fr- -F * Tfl gk, qi*ffrfr
qM Et s} 9:---= -+ ttl

(e) qrcil *fftq k : - nq1 q-qiqqq ftqTq

s,rd{ fiiq+' e-g= 
-ti 4'r e-{Erfr s6rdT

qi eq m,{i qi -}i--:r Etfr tr (q*'er60
qar) er€sl'fr F=- $ qir' qT Hl[fr-+,

d.r qm 6 lsq-*T-. t :-rri+Rqr q{ {q qanei

* qjnq q} +q' -i + idq rrrirn * qrq

q;t-q q;{i qr.i. =-..-a 31efsnfur{if + t6q
qffi * wl fu=E sqeq t? wgm fl+x

s-r sr+q 61fqq

{rqq:---?Tqqrq*s'qiro
t{rg r,F

P.T.O.
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,r- \\ -.:i ::s -.he uses of private savings 1 3

..'l Suppose a country's quantity of money is Rs. 600 billion,

nominal gross domestic product rs Rs. 12 trillion and

the real gross domestic product is Rs.6 trillion.

(l triilion = 1000 billion)

\\hat is the price level and relocin of money in

this country ?

Suppose the velocity is constant and the

economy's output by 5 per cent each 1ear. What

quantity of money and money supply should the

central bank set next year if it uants to keep the

price level stable ? (Calculate mone\ supply in

billions).

rii

._ )

)1

{.'i Using the suitable diagram in IS-LM frameu'ork show

the effect of introduction of investment subsidy on the

level of consumption, income. inrestment and interest

rate in an economy. Also, compare the results with other

expansionary fiscal policies. 7



(i{) Frqr q's-d] + --;. FrT tZ

(q) qH dlqq q- =, = :ffi +1 qrx ooo fqfufi
{'q+ t, q'i+:= === qtq srqrq n qfiTqT

Tc't t q qr--== =,e wE o Qlerr* wt
tr t I Qicz= = ,) faful1) r

(, {q fuT n ;--=- Er r EqT et trr wr
\-€/

(,/) qrt drF: = =: R€tT t q ereiaffi{ert

qT TflrF i ;-=sta sFr qd t q.mr t r

n] ffiq ;= i -,rrA qd gn +1 urx
q Eqr {d ==--- =ilt +fr qR qo *tro
wt e1 vql: :=: 

=rm t? (5-fl {fd +1

tqfu{ i =- a-=q 1)

(q) rs-r-rra fi i 
- 

iTd qrr Bqtq 6T*
fIaTT qffi, = ;-:TiT * gi{rq e1 sq*rl
w{, edrq, fr+qi a =-_1-n qrq ({ qq E{tH r

qRlrTit di 3ra GET; *' nsmiqlq r}fr,ii
* vls $ 1=rT eifu'q I

(a) Explain briefly the 1.. ,r\\ rfls concepts :

(r) Household firei ,rr esrntent.

P.T.O.



(5)

(6) we

(i0 \lonetary neutrality. 3

Assume that the demand for real monel balances is

represented by the following :

M/P:Y [0.4 - (r + expected int-iaiiont

Where; Nominal Income (Y) = Rs. lr)00

Real interest rate (r) = 40 o

Expected inflation : 6Yo is constant in short run

iit Caiculate seignorage, if the rate of gro*th of

nominal money is 15 per cenl tbre\er.

r iit Calculate the inflation tax rihen actual inflation

equals 6 per cent. Is it equal to Seienorage ? 3,2

trJ Define budget surplus. What does negative budget

surplus mean ? Explain using suitable diagram. 3

(10 Explain the effect of increase in sovernment

purchase on budget surPlus. 4

lal

(ar; ftq6pu srqqrulTsil mi {lqTR qT€fi +1fqq :

(, T6{q lrPR fr}vl

(,, *fr,fr ire€skfl I

(q) qr{ afrtdq qr€ilk6,

frqfrfud ERr rqfr
Efl YTS

o?rr$t
.+ tdq TITTI



)

M/P : Y [0.-1 exPected inflation)

q6i : qi+,ia -< (y) = 2ooo wa

q16i{fi E= T ir):4 vfflYrd

sTqfqrd d+ = . efr{rc aftqm'rf, tt fun t I

(,) ++R-q - *q on ei*ftq 5.{r 61 qk

(ii) pffi == =.= 61f,{q qq qrwf+m s1fr

6 sk= > rrT ?16 +trtq * etrfl tl

(q) (,) qqa eil?: * qftqlfqd ft1fsrq I EqreFs'

sra sri': =i +r eri tZ gtd( ffr
t51 w"ir. +. qr€qT eltqq t

(,,) Nrz erri'E -r q'rrrt -8"{t i q|a +
gqq 4l vzv +itrq t

(a) If the GDP detla:.': :rr the year 2016 is I l0 and the

nominal CDP for lea: li-r l6 and year 2015 are 5500 and

3800 respectivell . ltnd the r-ate of growth of real domestic

product keeping l(l i 5 a: base year. 3

(b) Seignorage is the reai re\enue from money creation' If

the government chooses a constant rate of nominal

8929
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(8)8ne

monev gro\\Ih and maintains it forel'er. $hat $ould be

irs effect on seignorage ? 5

r,c) (, Graphicallr explain the derir atir-rn of aggregate

demand curve using IS-LM fiame*ork. 3

(li) Explain monetary transmission mechanisrn. 4

(31) qR qd zote + tdq GDp fe€zi ir'J e qd

2o1s dQ{r 2016 + tdq €i*rdf; 6pp 5q,e]: 3800

q s,<00 t r qri 2015 q) 3TIffi qri ET,I qTkrkm

q{f,. 3fltE 4.i gk (t dR errtq r

(") TrT irqi,T t +irtq qr€B,,-dE lTi-E B r qR

i aqr nte E0 t, ni tg*l t-dtrq

s{ FII qslrq -r.}nz

(€) (il rs-LM di er sr+IT q-{* €'1{F64 #r q*'

* fqr{q Fil'iuT q.i qr€il qiieq 
r

(,i) +kfi Eriliilt'T dEt q.1 qr€ql eltqq t

(a) What are components of current account of the Balance

of Payment of a country ? 3



a,

A bond pro:- ::: t3\ $1000 in one year.

(i) What i_. :-. --:-isr rare on the bond if its price

todal ts ! -. :nd S g00 ?

What is tr: -; :..r'rr-t berueen the price of the bond

and the -.;-::t t3te . -j2

What d.r . _ -r:rn b1, crou ding out ? Explain

using a s-:::: J.agram. 3

When the J;- j-: :.:,i real money iraiances is less

responsive :- :-: -:.i of interest, crowding out

is more. Er: . - ,.. _:. suitable diagram. 4

8n9

(b) 
.

(i/)

(,(c)

(ii)

(eT) qs' t{r + T=-= E-.q * qrq sril * qem

wilt ?

(e) qs qS ii q* 
==

tilr tr

(/) de .n oqt= =r +tT +fi, qR e+re B€q1

q.iqf, soo E-=i q 8oo srER t r

i,'-'o Erffi H sT qtrq

P.T.O,



( l0)

(ii) All the money is held as culrency.

$r_\

(s)

eis *T 6t{d q qrq qr + ai= :
daiq tz

sl-si6q eTrse t erqq.I wt e+si f,; .===

fra 6l il+T qlteq 
t

qe qrei{*. gqr tq * tfl qfT-, 

- -
*yfreqxiffiffit;--
eir=z sTRrfi Afrr tr svg46 fq: =- -..'-
*r+ qr€rrT e1fuq r

6. (a) Explain how each of the following rran::;: :-,. '"'"''-tld

enter the India's balance of payment ac..'-:.'j

I. The Reserve Bank of India sells dollars rr,1 luls

rupee from a Swiss Bank.

IL Indian resident opens a S*iss Bank account. 3

tr'hat is a money multiplier ? Suppose an economy has

a monetary base of $ l0 million. Calculate money supply

in the following situations :

(0 AII the money is held as demand deposits and

banks hold 10 per cent oftheir deposits as reserves.

(,i)

(/)

(ii)

(D)

32



(c)

I)

Assume the :: -., :r3 IS-LM model :

c=:" iYd

Y'd=': --:r

Tar = -':

I =-r".. :fi

c = r.

M =:,_

P:]

L=0.t\ _s

interest ra:e.

(, Calculare ::e equilibrium level of income and

gvD

P.T.O.

(ii) How much in\estment will be crowded out if the

governmeni increases its purchases by 120 and

nominal monel supply remains unchanged ? 4

(e{) ffifuo i n e+*' frr-ft qr(fr + U{-d.H

*s qtil d +H $rFr€ ffiq qr*t Eqrc{n qt&rq :



{lr

(II)

( 12 ) ,,'--

fue ir+,' * srTrmq frsd tiq. Elr z-
Tq rq-q E at Tq drm r

w#q ffi EKr fgs +q. i u.rm .--
ETdT I

TqT T,T-f; E'r t? qn 1fifqq t* q;r j.cf,v-=:

* qrs 10 frfuq" sftR q-r dfq-6 3iTU- ?

ffifur qfrf{qfr d Til Tffi ffn *:. :

(i) E$ EgT qfrT qqr * 6c i i o- ;=
:iqi qqreii sl 10 yfrqrd fi-qef r =-

(E)

ii {udr t r

(ir) €Ei EqT +,tqi + F.q t t r

,.E., r-ErqtT<scl .ci-iEE i(q :Tq 6 :

C:200+0.5yd

Yd:Y-Tax

Tax : 0.2Y

r:400-36i

G:120



,1 ) gSD

M = :..

P=:

(a)

L: li_' {

(r) slrq + -lTr H{ q q.iq ({ q} rlrrrqr

qifEq

(i) tsffi : Trss 3trsc +Tr qR vrsrn
efi'+ E- =T 120 n E6rdi t a*Tr €i+frfi
gfl Yfd :=1T TE-fi t r

How does GDP : i:r :rom GNp ? If a country employs

many foreign \r,rr3r. rrhich is likel-v to be higher :

GDP or CNP
3

\\ihat are the socrat cos-ts of a predictable inflation ? 5

Consider a loanable funds market of an economy. The

following equaticrs describe the economy:

Y=C-C-I

Y = 6000

G :2000

P.T.O.

(6)

(c)



( t4 )

T = 2000

C:500+0.5(y-T)

r:2000-50r

Find the equilibrium rate of interesr and narional

savings.

Now suppose the government reduces rhe ia\es

to 1000. Compute by how much amount do the

follorving change : disposable income.

consumption, investment and national savinss due

to fall in the tax.

(i,)

8

(e)

(s)

(er) cop, cNp t dt l.i-q t? qfr iw ega fqtvrT

Erffiql d tq,m tdr t fr 41*, e+ftr*- +f
s1 +is]TerT t : GDP qI GNP ?

er+ftii'\stfr s1 Hrrfifus drrrfl FrT tZ

qs' oTf+REr + Eq+q q.}tii * Ersrr qr

qqf *1fqq I frqfufuq €rffi{ur e+fqq{Er *.T

qr€qr s.{a t :

8r9

(0



:)

Y=C-*-i

y = 6(jt-. _

G = 20i,,_

T : 20r.,_,

C:50Cr -_j(y-T)

I = 2000 - -..-

eifqq r

(i, siEr qI;I E=( ,fu vc*.n q.d 61 qeFFT

1o0o FrdT t srn 61frrq f*^ ffifua
r+q snc, Tt'Tr,l, frfu g {r6fr *rd
t fiii ii F,fr + qnq frR-{T 6KmFr oTrq{r ?

t5 3,500
8n9
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Icl .--:s'r.':: all questions. Choice is available
-i,'---:-r:: each questions.

=+ d-s csfr' * rrot erfrq I €:fi qsii' +
_-.O_"q g 

r

: * s: :,: simple calculator is permitted'

*: +qi-Az-r qqlrr zilG +1 etqfr B t

1. --- -::::-:-- .ili- four from the pa-rts (a) to (e) in this
6x4-_*:S--::-.

=-= ;:= = ;;n (a) t (e) if t q1-q A sor *frq t

. - Pror-e that any set of k vectors in R" is
iinearlY dePendent if k > n'

=:!r +}Hq fu E t< reRiii 4: Tri =il r+5aq
lfu=E-d , fr+k (linearl1- dependent) trT-dT

i-rk k>n.
Under what conditions is the lower
triangular matrix of order n' n inverdble ?

Frove, for a lower triangular matrix of
order 3x3, that if the inverse exists, the
inverse is also a lower triangular matrix'

fu-q qrfr * ql*irq n x n Effi trt {+ Hq
ffiql-c+* tsTlqa (lower triangular matrix)
qffiq (invertible) +drB a Rrsdfqq
fu tr+ e+r*t 3r3:R'q Hqtqffis tffi
+ kq qR qftKirq (inverse) 6r €{Rils B,

fr qe * nq Fr+tqlrffi.r &n r

2

:: t

I
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{b) (i) For what ''-a..": -- : : : d'oes the system of

equations

px+y +'42= -' - - -.' - P2 z=2;x- 3z=P

have a u::-- *: :- -:1' or infinitelY manY

solutions.

-]-- _=-;:=--Tl'fr-qg:
P "l't i'-'' ' 

'

px + ]- -J= = - ---'- - :.- - p2 z= 2;x- 3z= p

a7 1fr=: - =-=af,f-$frqTqle:l=l;rf
1* = '

(ii) Re:-=:= -:-- .--'-: :t constants(2'2'p)

in pa:-- r: . : r.' b ' b,, b3) to state a

necessa--' -'- .*icient condition for

the nei', :-' : -: = ': equations to have

infiniteil,- ::-a: =-'udons'

gqttr qi- : = 
_'--=r-Bi, * {{Rqf (2,2, Pl+.

{€IFr eT (b,. r - r . trqq q {€ qq €*-fiEI

Hffiq $ st=- =: fr -g e+raru+'q qqfK

arff ei ffi
P.T.O,



9 l -,.5

ic I Tne 5000 consumers of a product are equally

d.i',-ided U"t*"t" Urand a and brand B this

\-ear, Uo*"t'"t-Lackr year 1O% of brand A

consurner" of ttr'e p'"'lo'" year shift to t:T1
B q-herea s2Ao/ooibrand B consumers of the

previous y".t'Jiii to brand' A' The total

number of consumers remain fixed' Set out

the problem in matrix form to answer the

loliorving:

qe e{ qr6 snrE a sgog Tfra.i:
* ; e ;qF" B r qtrqq qB e + Fr*a qs

\\*'r{r5 rJ -r rl ," "' 
da q[a B+ sq'+ffil'efr fr I tox't= B T =

-"tr qis n + Fre-a q{ + sqfi-51uii q A
^};-$-

,-l ql.' ,le u -'- 
o. _.:_-

20% aie A qt {d ura B r sqfr<reii fr ge
zw /o Yte lL _ ci1qfr +
€@T R€T{ 16e E r qs *=*t T ^ G
6q ii frBq q gq-fi rl-a-{dT € FIqRru-d

cafr + sffi{ frBq t

(i) What is the proportion of brand A

consumers a-fter 2 Yeats ?

2 qfr E,u qis A + gq-iffiIeii €T .3Tgqra ZFIT

fr.Tr r
What was the Proportion of brand A

consumers last Year ?
(ii)

Fro-A q{ qi-s A + sqq}ffTeii +;t e{gqrfr qqT

eil?
4
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(d) (i) The plane ? -= :*:rendicular to the

-l r'*4 z-3
straightli:-: j = 5 = 2 and

passes thr::-:- -. -c,7lr. Find the
equation of -;-. :-=::e P.

eqq( ft>er:=: - -:--1 t oqr- (1, 5, 7) A

Uqrf,t t r a=- : - :;-fi+-1u5 grt q&fr{ 
t

(ii) If i and I '--- 
",-:ciors of unitlength,

under wha: : -r ---"=stances is the length

of their dL-:.- .--:: equal to 2 ?

qR x q r 
==== 

:E€* *qRert, fr fu=T

qRft€TR'zit 
= -=+ :i<'{ ir f,qri Z * qrrqt

A-{TI ?

How ma-n'. .^-::::ent matrices of order

J x 3 ca;: : = :ormed that are both

diagonal a.t -:empotent ?

i6EI 3 x 3,; :. r+nq eTel-{-ts1Errl srr{6
q{iq qr Eq;; n fu ffiTq6 (diagonal)

.frdqgmE--.Z (idempotent) * ?

s P.T.O.

(e) (i)
I



(iil Describe the 
,set of v5:ctors spanned bvthe set of vectors A, B-;Ji:A*;; .",

qRnt A, B q c, ry qrt ,rq (spanned)
eRrfr + qqq +r e.f{ dF*'+S ,

.iitempt any two from the pa:_:s a :l :r :n thisquesrion. 
Sx2

i;j c'aT fr qrq (a) fr (c) t fr e* - i .-:= ffiq r

ta) (i) specifythe domain a::: ::_..--:: a rough
sketch of it for ...= :.r:rction
f (*,y)= tn(9-x'-9),, l. --:-S, rrovide a
rough sketch of the le-,_e^ cu:_,_e at the
height 4.

sdq f (*,y) = m(9- x, - 9i, i =r q.TrH
Rfuq E s{r+.rw W e==Eq rfu +
q{ {€-+ Fil{ qs +1 .i1 erriie= +ifti-q r

6

^I[j] [il[i] ' : :r i;]
[(t ) (o\ /otl

' 11;Jl;]l:jl
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(ii) State three ::::::ent necessarY and
suflicient c.:-:i-*ons for concavity of a
function ft::. -.- --hat is continuously
d.ifferentiab-t :: :rder 2 and is defined

(b) (i)

onaconvex::=-'':1.

intersec'.s the z ax

gfi tsi(<f w.Jr - : : ::'.'ex domain) tl-{ qR"TIRd
q ffi-Ei 2 + =- .--zr*rfrq (continuously
differentiac-: =F-q f(x, y) 4l e1zm('fdl

(co.ncavj.qt ^- =--e 3lcr{r-eTcrq €TI?IQqfr q
q4iqT altl i:-==

For the s--:: a,:e defined
(

differentia: -= : --- ction z = Fl x.
\

that the --a:tge::'t Plane at

by

:),
(x

is

v
x

ri

the

show

1, Yr)
at

I

z=FI x.

z

,,)
- lxtxt)

/ ',\z=F[x.- -F *, 
t,J.,

er+n-o-ft= =:=

ac[6 (surfae eg EaTiEq fu trr Haff r+Ertrf,

(tangent plane)

/t
,=Fl*,.1 -F'*l*'.

[\\
(intersectl a,mr B r

7

i),=* rn-ry

m]

qr qftdf{il
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Drarv a sketch of the le';ei c::-'-e(s)to

..
the function f (*,:')= ----- ; a: '-hre

height 3 cm or m. Is the ::::ction

homothetic ?

zv (v)'-
6gq f(x.y)-' +l-, v zql i c= or\ -/ x \x j

m w K{ tr6 (qm) qi z-t =--- t*r
q-E wrg ffiqftrca (homc----=:::' ? ?

The temperature at a point :: - :: a rne"a-i

plate in the X-Y Plane i" Tt :,'' ' = j; '

x-Y {TEIf,d ;i urg fr q+ Q7 = ==v tx, Y) tr{

drq'qFr T(*,y)= r.ft.7 ;
(i) Find the rate of change :: :emperature

at (1,1) in the direction r2'-1)'

(1,1) q{ Rrn 12,-t) fr on=-= + qRs-&T fr
q{ f,rd 261fuq t

(ii)

ici

8
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(ii) An ant a" - - r uishes to walk in the

direction r: -''"'1:h the temperature drops

most rapic--"- 'i''nte down the unit vector

in that dire:--:-':l'

(1,1) qt F:: = 
ffl '5€ Rqn t ffiffir qr6fr

ts Frct ilq= - =zi ffi t Fr.dT B r{s Rqn

q{+.r-${TtrE-=?< t

3. Attempt any two :rc::: =e parts (a) to (c) in this

6f(x,y)
of d.egree P, S:1:;r-rhat # and

6f (x,y)
oI degree p, s:--;-u.' LrlaL 

-^x 
Qrs 

Ay

are homogel.*s of degree p-1 ' Using this'
Or Otire:-,,.-ise, prove that

x'f.* + z*yf,, - :. 
ti,. 

= p(p -1)f (x,y)

kqi gqr B R === f (x, -,-) +itr p sI {+ttrrf, B, fr

3f 1 r. .' ' cf (x' Y) ...-,
EaIEq ffi -' " 

-;- *rtr P- t fr r+qqra

B r q€-+1 €EIz"r fr, qt erqql Rq frFTq B
x'fi. +zxyf., - )'f,,, = p(P-t)f (x,Y)

g P.T.O.
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(b) (i) State the implicit function theorem.

qter s-€q qtq (implicit funcion Jeeorem)

dRkq t

(ii) The functign f(x, Y, z, E, v) : fr'+ X= is

defined by the system of t'"vo equations :

u3yz + 2xv -u2 v2 - 2 = O ;and >!Y' + xzn

+)'v'- 3 = 0 , has a solution at (x' '"' z' u,

v) = (1, 1, 1, 1, 1) . Find the values rf the

endogenous variables u ani " 'r'':le:r

x = 1.O2, y = O.99 , artd z= 7

sEi=I f(x, y, z, ''J, v): !l'+ 'r' ' -= =

Erfr-6{u?i + B-ffIq: u3yz + 2:r,- --.^- '-- - ) =

0 ; 4 xy2 +xz1J+W' -3 = O . = - --t-flt,

4T (x,y,z,u, V) = (1, 1, 1. ^. -r:TTc66cT

Brqq x=1.o2,Y=0.99 z z= 1frfr
srirqff, q-ii (endogenous r-aiiables) u4 u

* qrq aro +1Hq t

10
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(c ) state. -tl',,1:t';'"";lr:fi ; HA:'; Tff,il;
function' use

the follorving 
*J'et 

functions are quasl-

concave:

(i) f (x) = x'] tiir g(x) = G (iii) h (x' y) = t* Y

qfi slei eI{frf, lquasi-concave) 
rn-tr{ fr qfa{TqT

R,a r**#;;;aF.=Rm.(fi{ft.cfr
* '3r{ srsro, fi a qta'r +t t

(i)f (x) = s- lllqrsi J; (iii) h (x' y) = x2 Y

A.":e:ar'. a:.' tb'ree from the parts (a) to (Ofit

'jr'-s cu:s-- :-

qqc?q=?;= a =id) EtF6€fiqAsffi{frFqt

(a) Derive the ::nditions on o'punder which

the funcu"t i(*"u) =2xuy9'cr'F > 0defined

onthe donain x20'Y>0 is :

cr,F q{ - sd ii q-flF mHq ffi e1fr{'

q{T€ x > [t' "'> 
0 qt qRqtlttct r6f,rT

f(*,Y)=2x')'t' ct'P > 0'

(i) Strict\ Concave

r+6fl: e{q46 (StrictlY Concave) t

11
l

P.T.O.
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(b)

(ii) Concave

elzktd (Concave) B

(iii) Quasi-concave

e+ssi-er+oo (Quasi-Conca\-e i

(iv) Convex

sffiri (Convex) B t

State the sufficient conditions i:,: a. --*:- - -:n
to possess both a global maxima a::: :" 5-: : aJ

minima in its domain.

Find the global extreme poi::-s ior the

function f (x, y) = x'yt definec an the set

t(x,"r,-) lX) 1, y >2,1+ y< 1'0) .

qfr ssi * qrm t tRq+ sfqs (g1oba1 maxima)

q tRq+ RhE (global minima) +il Ai ag

3trqQqzF erfr +1 Req I

F5<q {(x,y) I x } 1, y >2,x + y ( 10} cltqR:TrR(

Ff,'q f (x, y) x'yt * tfiq+ fl={ B-€ (extreme

points) mn dfrq r

t2
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(c) Find a-11 s--a:-::-ary- points of the function

f (x, y) = xr -..'t - 2,xy -2x2.+ x-y+ 4 classify

the stationa:-' ::::lts as maxima' minima and

saddle Po::: ' =

Scfqf (x, ]-I =::'- ]-' -2xy-2x2 +x-y+ +*

r+.ft Rert trE s--ationary points) fl6 frftq 1

5 ffiei i =:z (maxima), RF€ (minima)

qr +r& trE s=::le points) + di{ q{ q=trfo

frBq t

(c1) A point mc"-:s :r the curve x' + y'= 100 ' At

what poi::-- -s i-'s distance from the point

(x, y) = (i-. 3l minimum ? if the constant

100 in the :quadon of the curve were to be

increase I 3t- one unit' what is the

instanta:l.ous effect on the minimum

distance.

qm Ra qz ;<: * Y2 = 100 q( qR s-{f,f B I fu-{{

Hg qtEE ,x, v) = (10, s) fr qq-fr Xfr qffiq

*,ft a ffi ==-; qfifi{El * Rert qrq 100 fr em

Eq,T{ fr e-el -ql qlq fr {s qi-dq qt w ilr€iPrm

(instantaneous) qrT[q +fi &qf f

13

i
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Attempt an1. two from
question.

14

the parts (a) to rcL in this
{x2

{s qaq fr *nq (a) fr (c) E fr B-€i di + r=-, =;q r

(a) Consider the differential eoua::on
dv /' ,.'') _1.1 1 -' i

ar - "('-;rY where k and m are :-s:--..-e

constants. Dralv a phase line to derer:ri.:e

if the equation possesse s a siabie
equilibrium.

elq+d U{Izntot (differential equation)
d\'_,.( , y)
d, 

= n 

[t 
-;,lY w tr--an +tG.,' ==i k q m

erqrcrm Rern+ B r wr f{{ r+fr+-r +r. e+r{i

HIqrcl{€TI sI eTRnGI B, {gq;r Ferh.T +TT 6g

atfr qr"Refi ter 6nase line) qif enifu? qifrq 
r

(b) Tr,r,o sets A and B in gi2 are defined as
4 : {(x, y)l ><V > 10} and B = {(x, y) 2x2 , y <O} .

Draw a sketch of the sets to decide :

7

I

[,
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fr3 E * e5a-+ -{ = i(*, y)l xv 210} a B = {(x'

yl 2x, + y < 0l 3,T qR?Trfd B r lq €geedi +

eilts eqr{q q - ,iid fi sarqor fr RqfrFaf,

qeqt * sm< ql--.

(i) whether the seis A and B are closed and

bounded.

flI qgzqq -\ z B q'< (closed) q qR{g

(bounded)E r

(ii) rvhether the s.: A -'B is convex'

qqlq'EqqA ^ 5 ;f,f,(convex) Bt

,i
Shor,v that x(t )='l'='' -i i" a solution to the

dr
differential equa:--n 

..-=5x-3 
' Find the

integral cunre \','rle:l x(2) = 1 '

j
E{If{q fd x(tl=ce' -a , 3TuI6d t+dlq<ot

dx
.-=)X-r6t qr E<. t r qEi x(2) = 1 d, n]
dt

{{r{lt6-f, qm (integral curve) 516 frfrq 1

15 3500

L_
I

I
I
t

I

I



frr ii fr ega= -\ = l(x, Y)l xY 210) a B = {(x,

yl 2x, + y < or z-n qR:nBo B r qq €ga"ii +

siltq ffiEq q - .rid dt rrarq-or fr FIrqRrHd

qeqi + gf,{ qr= r

(i) whether the s:-'s -\ and B are closed and

9115

3500

bounded.

flr {{54.q -\ z B {< (closed) q qR{g

(bounded)E r

(ii) rvhether the s:-- -\ ^ B is convex'

qqlq{gqqA ^ 3 rm"f,(convex) Bt

.1
Shor,v tfrat x(t) = C-t -: is a solution to the

dr
differential equau.:r 

'- = 5x - 3 ' Find the

integral curve s'he: r(2) = 1 '

E{Ifqq fzr x(ti=tt' -i , '3Tzi6ct rl{I+tot

E=5*-3+r q.E af, B r qq x(2) = 1 d, d
dt

r+EII"Ef, qm (integral curve) gm frBq t

(c)

1J

-:



fhis question pa::-

Your RoII No.

Sl. No. of Q. paper

Unique Paper .Code

liame of the Course

)'rame of the paper

S emester

Time.. 3 .Elours

: =.qeS]

Instructions for
q-fteilf$fr + fuq

(a) Write your Rol- i. -,;_.-::-areiy
on receipt of t1:-: : _ -. :::
*.1 ceq-Eru +-';--= =- - -. -- ,.-:-=- 

"-Ietiq-{ ftA I

(b) Answer may be -,:,r,. :- : :- -r_ English
orin'Hindi; but::-: :*. -::__:- s:lould
be used througir:-_-. : : ,:::
a-(T qaq-CT 6l -i== # -.--: -=-: t7; qIEf
E €Frg, Af+m azi .=- ,--:- = == q.ltdq 

r

(c) The paper is di...-:: - l;e S::iions.
Choice is applica:-= :'. :=::-:-s- I. II. and
IV on1y.

q-6 Caq-q>f qfq g..- = --::---r: ; ;;: iTo-g -
I, II, dqT IV + =-- =: - ----- =

? T.O.

.GrcS - SEC

ris

_ ,., ", -,' ", *.'.' -- j
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(d) Attempt atl S: : :, -. atiquestions withi:: . _- l\\r
together.
H* iql's] fr gnT z-=- = .--- - _* _-_;
il T+ HttT QlRq I

Use of sirnpie cal,:*-. . -

- qiq .fqf1eT a5r :-:;; _--

Section - I
qu-g - I

)icte : -{ttempt any one frc::- :-_.,, - - - Z :

ca;l€cql-LaqT2== =.- - --: j:
1. ar For a distribution, th: ::,::_ ,_:l1ceis 2. 0, :=1. 0, = o . ,_:. : ,ur

moments about the o:---:,, ..:onihr naiure of distrib.,r:_.. '-;
qs Ba{"T + fuq qltq = j ;- _ -err

\. = 4._efq fr d?TqrT q,,,.T - . :----r - - =;4i q-,q;ft'qa F!1"?r.Ei I

(b) Karl Pearson's coellcient ois.:; . : _ - ...1or1
is 0.5. Tire median anci mol: - - _-. _ :. arerespectively,42and32.Fin: _: _ --- the
standarddeviationand(iii)rhe :. : .- _, -.. _ . l.

1
qs E-ar"T * aqqnT + fl{'- 

- 
- - = - : ;a' r

i+d-{.T * qleqE6T qE -rg6 -;=-- __ . ,l ir;
(i) qq (ii) mrq fre-{m n"+ (ru1 ;-::;-:- .-. 

- 
--: ?;t i

2

ei
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2. (a) The following
100 stude:-:: .

(i) Calculare :.-_,. -. -G
of the abc,,",= : - 

-

gcttt fu-=-r - ; . _-___._- .-.: .-=. 
=_goa; nffrf"f+'+T 

I

(ii) Using the::s_.. :_::-::r: on the
symmet:-.. _:' _ ._ . .. _ :.. Givc
reasons fol -., , 

.'. : : __ _ 
6

tsgtl-ifi qRa-nE- =- -:-:-:-- -.-=: . = =ji3r61 q1
EnTuft.nt t .--- -:-:T r_- =--:- =

P.T.O.

Earnings ({
€T'l-q tTt

r *.: : :: ::- Students
j_ Hq1

I 
o-soo

I soo-rooo
I

I 
i000-1s00

I rsoo-zooo

2000-2500

2500-3000

3000-3soo

il

il

I
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(b) For a mesokurtic dis::-: -- - --- - --:st
moment about 7 is ll ,--- ': - - ' --:d
moment about origin -. - - - : : - :::3

coefficient of variat:::- -:r-- ---- :":*::n

q'a t1rf6 fq-il{trf fr ftR, 7 = :---= :'-l: -- = --':
sF F 5lT'3nXTt i00O 

= 
=-:-: = =--- -:-. :::-

tr€Ta-l'6'l'gElT6 *rn +t t

' Sectlon ' II
GTq-g - II

]icte : 'Question No. 3 is comr *-s::-.' .:'- -::-- ;" ':'-"'
one question from 4 ar:c 5

zsc (Tgl' 3 oIFml"i e rro= 4 -: i -- -- '::-=- -=
41 sffi-{ e I

3. -^ :andomvariable X has the :: - : ; :' :. :--'--
::stribution :

--= zE q{ x 4I HTq-.E-dr r{flIT #= '

..,; -1 0 I -

P X=x) : 713 116 I,'5 - i

:ind : (i) E (X) (ii) E(X+2) "' ' - -''' r

--Sitch(:

4

it



(a) $) Exprain 862s

dred;rli:flv the properties 
or norrnal

Hrqrq fum
(ii; on . ;;T 

hqbdr*il 6r s,
normarrv j,T::: exarninafio* 

u triq+ ot,
o","r; ;,i,j,:l:, :.01,i,i""' 

grades are

The ,*;#i standard o.*. Tt"" srade

A Brade. #:11'.:*o#"1'tron 
was s'

studen, *J1:: t',. *6L*t to receive

rr srade ? 
tst get * *allh Srade q

+r+ * frq ur_.
In a]? eXe.rnina+;^, ^

P.T.o.

\
\
\

jl
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(ii) If fir=. , - . : - :. *.hat is the
proba:--.. :.:notbid?
qTq F= 

- 
: - .--:=-- €T Alft fu q;d

IJ'''r---

(b) A studen: --':- - .:_.- :=-::r.es that 30%,
of all stlt:-
demand i:: , " -- , -l ,.:Tfl:;: ii:
approach:-.', - - .- _---:-:l,mto asktheir
opinion.',:,-:-,' :- _ ::_::..' that majority
of these Si'- t: - ,- _.-:-... support his
demand ) ?

q6 6.1;1 i?-7: - :- -t .-r =-- = = 1;c6 ri tfig+tJ+R<7 - ' - -=; qq{fi{i
'--rq=- t: --:==-E5$Eif+- - -15-- =- '---- - ' ====di*q-gq-o€=z-:== =- -- :-=-:- = -'=.: |fr 

I'In a boLi:=-,_- i,-.--_:s -i, B and C
manufac:*:: :.,::-- :. -1,5::,35% ancl
4Ook of th: :. =- --- -: _: :::eir output,
respectit'e^'. : - :- - -:. a:€ known to
be defectir-= - : . : t _:.__ -*J at random
and is fo *:- - : : - . -'_ _:-...e Fincl the
probabilit\'--:-,. :: -:: -.^:=r bv machine

(c)

BorC.
qcF qt€ +EZ- l =.- - r --:- _ z5 3-il1q-q 6I
*-qaT: 25%, 3-i: -- -' =-j= ;3q$ 6-9r

.!-__ Ivc.ltqi n o55j-: I _ --- _ ==- aq z6-l qqT
ql-f,f B I qc6 q-l:z :- :r ;--: - =: =-fT A ilqT q11S
qql' ql-dl t r q-==: i..: -:- - 1 =3=-= B q'f C mn
UNT]_ffi ftf,-41 ;;- --

P.T.O.

I

i

i

I
I
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, ,Section - III
qIrg - III

Note : All questions are comp.:-.,--
qfr qs,T erFrqd E r

6. Define an unbiased estirea--_,
constitute a random samc-.
normal population with me.:- - :- _ : r_1 -.:-
Ceviation o.Considerthe::- -,. :.r-: _:
cr the population mezrn fo: .-" _-_-

- ::)are their Variance :

.-.= ,i.\ *2X-,3Xs/ l0;

: = .': -2Xr.3X./ 10 and

- = ... -Xr+X./3
':.-:^--ch of the three would ).c* ;-: :- -- _ -. 

.

-::- x4.m +1 qfunfrrr +t I uE .r. -= -r-=--=-
-=-=r-rryiqrtqiq O fi<IT{IFA- =-.- 

- .---:- - =

== =:r-=- +l EalnT i I f{q4Tf,T + fO , =:- = _-- - =:=i-;-=: lT fuqR znt nqf gq-.) qg: _ = :.- ,
.:.= ,ix +2x2+3X3/ 10,

- = ).., +2x2+3x3l10 eiT

- = ..: *X,+Xr/3
;-= i t ffi srru sfl-qflT ti oen q* :

8

7.



.:

A paint manufacturei' '\r'-?:-:: - : "--::::"':-:
the average drying time -" ' '' ':'-'::":.
rva1l paint whose drying t:=-' ' : - r- - r:r- ':-

distribution with me a:r - : ". ' ' - ':-:- I -'-: -.

d.eviation o ' For 12 tes: ::'r' ' : - "-. 
-:- -----

he obtained mean dr'''---: ' " '- -

minr-rtesrvithstandarl --: ' - '::

minutes.

.ET FTq f;IeTf{q 6{qi 'rre'

efu{d q€-qT rlqq ql qq fo'

(i) Constructgs"k confr:':--: '--:1 '':-:
the true mean P'

(ii) Woulcl a 909b co:':'. '

calcuiated' from this S-'r'l--: : :: : -

been narrower or n'ii:: ' 
"' "'-- -' 

:'-

interval ? ExPlain the ::--: ----*

zF]T {fl Hrqf{ qTcT t nq=- :-- :-: ' =:=- 
*

sidrci R.'Ta siffirf, il:: . * -
? rorF6-+ 6c t sq'.q-lEq :

P.T.O.

,(
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(b)

(iii)Consider the --'-

I{q 6qq qt -==- .

,,The CalCUia'_... -:', - - :. : - .,-- :he

true popula:--:- ' ' 
'.'-ith

probabilitl- -: ' ::-:nt
correct?Wh" '- 6

,(r1upq1 E6q .TC =v - - ------ ' - :--- ::=q

glsq Lt 31q] o= -:-' - - ''=- -=: ? t

" zP'T qF 4fi =1 
-- 

-
lnordertoestima--; "-':; - -: : -'-'-.:ng

of a rural househ:-: : :. - '- .' -i':fm

samPle of 400 :a::----t' : ' - ': :he

standarddeviati:: -- ' - -:-3an

iandholding obtaine: -.-:-' "'- ' :-1" ^s 6

acres, calculate the !': ' - 
"'-'--:-. 

- -:---ilVol

for the mean lai::---- ' : .- :." :he

households in the :-s--:---' 4

qa &.m it q+ ilrtq 1--==:- - = - - --= '----; - ql

elf+('f{*mqt+OO 
-.'- 

=-- -:---)

--11 

$qB femtq {}'qTTT '-' 3 == '; -'=-

q.4-g 6 qTq + rY '1 --j = - --^

t qlw ei"{rd {trearT + ?- ;: ' =:=: =--:' = d

l-iErnr 4t r

10

-4r4

a
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(iii)Consider the :--".' -

r;rEI 6PFI r]a I==- -.-

"The ca]culatt: -:, .- :he

true populaii,::- -*' . lth

probabilitl' 9, -:nt
correct ? Why or rftr @ ?

,(rp1q1 G5q .Ti z:-- i - ----.-- - - - 
;:=rJ

gTtq !t 31q'A 95 ' a t

'f,-T qE 4rq" ;:- : - 
- -

of a rural househo-: ":- :- - '-'- - -:---:lm

samPle of 4OO fa=-l-:.. : " ::-Ie

househclcL lanCholc::: = -. -: -:-"'3 a

landholding obtainei -:,n- ',,- , *: : -s 6

acres, calculate the 95: . - -:--- - -: -: r- -:r\:?-1

for the mean ian::::--,:-- - 1-- :he

households in the irs-,:---- +

qz5 fn('if t qef nl=i-- '-=---- - ' --:---'-:-- \f
slfs15q * mq fr +OO q- ; -- ==: --= 

- B

zTf- TdTSTfr 1frU1-rV =- -r ;-- 1 ; -r= - =- -:l 6

q6q+qT"qzFer]d-.- =:= -:: ==-=aii
fr ffw enq-d aIFeIIa'T + = '." ;;-: :--:;: d
r.Tm st 1

10l.



Note : Question li: 3 
'

one ques:'-::- -.':'-

can €@l 8

qaq 4T ttfrI z

: a25

m *e*{ w

^-.Jin o
Calculate the i'a*'-: ' 

- r)-- u'rurr^5

to'aluesof ]'= -- - '--:.-ttt:1,t1:
coefficientof c-::' '"1 

"':-1 
)'ls

- ':---- ^- rt-1.t'

the coefficient :: - - "'^--
)

not ?
..r5

X = 112,3,1 =>:'--. ': 
:7 - --- '- : = ''- - +)'tn

norqr st l@T -z==' - 
- - 

' ' '=: = rji rfr t

Thefollolffing"a:': - ' 
': *-:::::arionon

yields Per acre :' ": 
- " '": :

F5Rft1( }_+o e- = ; ':'- = :-:
q-{ qR qqg m et-i= -.:- '. v - - 1 i

P.T.O.

8.

9.

.J
I0 2 4

Y + 4 6
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(i) Fit the regression ec; j-' '

(Y) on education (X 3:-' - ' -

interPretation to it' :

xfr"\rr6 gr{-q 1Y) + R]an i- - '--.--: -:--:- -
TP{rfr( +,t oen {<r* en'a--= -:-=- : - :---

(ii) Wlrat is the magnl:*- - - - '

Variation'inthed'en::-:''- ' --'
the coefficient of coi::': -

31rf4ra zf{ A "z'4;6 flz= ' - :- - --
garrqeT + gqffi e5l f,I{ =.

(iii)Predict the value of ''--=- r l:' : ' - - =:
years of education :]' -- --:--- '-:'- -' :: :'

-)'e&rs '

in gn sq-q (Y) +1 T=- '=: - -: - - -:: i-
'qri9?rIaTelT(x) +qqval

10. (a) A regression equation ':- -:- '. ' '--: -ri
' 

values of the variabies :: -' '-: ' : 
"' : ' '. ' ii

the coeflicient of corre-a---::' -- ' - : -- --:'e

variance of Y is 25, ci-'-":'- - 3

flT + TFn + iO di:. +'- 
" -' -- --=.

qfi-fi{ul ffaticiq * gu= =- =-=- - : l: = =-- Y

6t tr€TrrI 25 B df {o-tqr -r -=

. (i) the proportion of r'i: --- 
":- 

' J'=-"-:: ::: Y

that is exPlained b-' == :'-:ssicn'

fdrqT qrm'B r

12



(ii) the total un:-":

tfl srerqtr i- '

(iii)standarder:': 
--':: '

g'frq-r1q{ -+rt 
'= 

' -:-

(b) For a given set o: : -' '-: ' :.- -:': -- --:'''-rng

resr-rlts were ob'-a-'-' :

- 
-:-:= --=----=

ffii 3i4-gT qtr t;== -:- -:
ffifuq1 qt:
lrJ= 100, ' IX =

I X,= 2,60,000'

I)ff = 5,16,000

(i) Find the preo':-- '- ' ' - t 't- 
-tt 

l.' = oC

v*ergarFroa=.:-- -:t =-

(ii) Calculate th: --:'. - :"" ' --:::-r:ron

between X a:::- ':

Xf,qT Y + zif- -=:' - '- 
-- ---'- =1 |

(iii)What is stanc- '-'-" '- ::---':--1:: ;r the

regression ofY onX?

*)
(, I
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Section ' \'
qs-g - \'

Note : All questions are co=:'--' :'

qS qsrT erfrqrzi t r

11. (a) Using the following da--a .: - -':-': . '- : '. ---

R'q' ertrysi 6r sq"ir'r +'? :- =- -: .- '- - -'- 
-drrf, T{qqT-6 q1r-FT 4}
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1-1, -..:--..-.:::-,1's model, the interactiL'rn l3r\\een the

acc:.::::--: ri.l the multiplier can lead to up$ards or

do*n*arCs,:-stability depending upon the initial

configuration !ri enftepreneur's expectation' Erplain' 7'5

(b) (,) Suppose in the Solow Model output in a country

is produced with the production function

Y : AKctLl-o , where 0 < cr < 1' CaPital

depreciates at the rate 5 and productivity' A' and

saving rate s, is assumed constant' Suppose initially

economy is at the steady state $ ith constant

population growth rate nr' Depict the steady state

equilibrium in a graph' Now suppose there is a

one-time increase in immigration' ptrhaps due to

the influx of refugees from a rr'u:ied foreign

country. Use the previous graph :i rllustrate the

short-run and the long-run effec:s .i: ll-:is on the

domestic economy.



D:,:-:: -'- -: . how an economy attains

i- ,:- -- : .:: ': jccumulation. If an economy

!--:-, . capital, show the transition

F;:- - . r:' :ri<er. consumption per worker

::: - . -:- t:- *lryliaa to reach the golden

f- = ,.,,- - : 3+4.5

(c) (rl essmig i : I ad @ :0 explain how a onetime

increesc h &e productiyity of research as

meascd q- r iuease in 6 would affe'ct growth

Romer lilofi ?

(r, Explain rb e fure of population that wsrks

in &e restt Jector h less thaa optimal in the

(q) tE,+ *go d, ans' enk gq*, A Etq qrwr

fuqr sg* d efiqr 6t srifu+ f{qq +
' slTtIR T{ sIR qr *A €fiRp{ffif l5T ?F'rtsr q{

TrERi tr qr€fi qiid{ql

P.T.O.

(r,

W3



(<) (,)

(4)e0e3

* 
=il,rtq fu ffi fu q Sin qfsm it

---:-, EGI y : 46agl-a, -fd' O < cr < l

+ = q s-f,lkd fu-er -qror tr iS <{ 6

;-i .,q=q-or A, sllt qzrfr <{, s. y{ ftiH{

iaql =a, eren t r qm cifsq flq' {-surro

fr "+pkqreTr mq-rfrR sTfurd 3Tq"'+€1T i fteR

q-iri@T Z,k er n, tt mm ii 3TBrm err€sn

ri3-dr +l ftTUi u?fqq | 3{-q qFI eifqq

i6 qrq',f,re=r it q*;' ER ET E" Ei t,
YTtqE q6 arkx fdM Efl € Erqfri"it *
sqE * H'Rrt r qcq el+effi{qT q{ 3Tedl"6:rcT

efu +i*.rs s* qrli qe !=rrdi 61 fqhf,

H-{i * feq ffi HE qj 3v-*IT qlfqq t

(i, Hka qlfq dfqq fu'# rrtiqarelT tfr,rfr

{iqq * rryittq f{qq' d sTR q.ifi -t 
r

qR q* eTef*tqrerT qgo .EE' f'* * erq

g's *-* t, fr Tfr :rk*. Tffifi 4T riffi'I{ur

sq, ef,a aTk*- wqii'T 3tr qfr ,{fuq' fdsr

g{6lt fd-qrT qfu"{m 3{q'{ql ftF q&ra A

ftaq qqTiiir



(r)

:-
Q. > _---

In the Ll:. I - . - ., -.:,.. an irrdiridual.s consumption

is pror,cr. -. r -: ,.: - . _- i,f futur-e income. Explain

the factors.-:r -:':- -; -.-.i present Value. ASsUmins

capital nrark;:j - , r: r:.ing efticientll . if there is an

Unexpeetec t:. -;: : : - :,-Lrme frOm real eState hOW

(a)

would it al.-,:: :.-,,- : on ?

(&) (i) State rh: j, . _ 
.- r rn_c cLrncernins Friedman,s

perrnaner,: - , -. :...:c,:resis. Using his analysis

shoq,ing i.-: ,_- _- : i:. ai.ra,ge consuntption and

income ri"- :-: ::siness cvcle explain wh1.

MPC < Apr- - :.. s:Lri-t run and ApC : MpC

in the ion: --- 5.5

P.T.O"

m93



(6) 9093

,i1.. rs the model less satisfactory than the Ando

)'1:: ;iiani Model ? 2

r-l ,;r i:. : :\\o period (period 0 and period 1)

clii:'*:lltion optimization model given by Irving

Fisher suppose the individual's c0 < -v0' Where

c is cc'nsumption. y is income and r is the rate

of interest on borrowing and saling' Consider a

consumer's preferences over culrent and future

consumption given by U (cg. c,) Shorr 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 propen-v ' 3:5+4

(sT) dr{a qtqffie it q+ qk q-r sqeir'r

qfrq q1 errq qT oruqrfrr*. e(iqr a@ tl qfqH

A@ frqtRn q,{i ErA HTEii 61 qrsqr e1fuq t

tfr Er-qfi 6 qqTqi 6'r t om +;ri 6] qq61

t, e{rR sr+o {qfr t 3{'q i 3retqrRld qfe

gi t fr qt g$foT qi1 +t eqlfdd 6trn ?



(E) (it 7-.== T' :r-:?i sTTzT qfrEEqTf e
t': .--::-.- ETTA I eTqi ffiquf .mf

1---- -:-= -:,r4 E6 qt Bfud Bqsfuf

::: :_-= i ::-:: Ti EIIfA gq qfgqf *tH
t ._:;;: = :=ffi . gqts efu iffifi_o,

(ii) z7 =: .= qjfuFwnfi qTsd t Srr

==_;=:= =; 7?

:'('

M

:.:-=, -=;-. Er{T <i rTi <i eHlLr
'::a"-t : :--: :;qiir 1) 3g+q 3TE{dq

> =1 - =-:---=- t, 1. $re t 3fu r tsHR

r* === :: a;lT (t B r tJ @0, c1) E|-{r

<t' rE =;== -,:; sirB.q + Bq$q q{ Bql}ffr
* s1--=-; :: frqR qifq\ I qs. t'.rf{d
*-i ---: = BrqtFTdT o+lrrqrdqdr fq-E

ersfit : .--: . i 
=TT1sc+q d-t qr{rfqd

drTr s: ,:f.; c Ei lnq q-6. Etfr t otR
qR q- :; z= T{ q6 qrfr tr qH

dfqq fu ::1--r rr ryfd s{q1 t r

9W3

P.T.O.

(ii)

I



($) qs3

Er:iain the graduai adjilstment formulation of net

irr:sL'rie nt ifi the neoclassical approach' Explaln

hovr the increase in the expecteci output: an

increase in rea! interest rate; and a ternporary

increa-se iri investnre*tr tax credit affects the rate

{

anrt deereases with the sqr.lare rcot of interest rate' 7'5

{-;i} Explain the q the*ry of investment and how it is

usei to cietermine housitlg investment' 25

{4 Deter-mine the equilibriurit p*$folio choice of a

'diieniirer' in the portf,oiio balance apprtracir' E>:piain

r.. ith tiie heip of a figure wl.ly the detnand for monel''

musi decrease b.v pr*gressivel.v smaller amounts as

interest rate incrtases br.l'' eonstani increments' 3+4'5

Erpiain using a* appropriate mscel uhr transactions

demand for more-Y inereases q'ith square root of income

(ci

($r) i, ffi*E gffiE * gE fiarT *'6lq'6

€w*qE se+fuiq m? qreqi trifqq i qrez{r

Efrfsq fs" HEfal{ .$fllfi E qk elffifus'"

qTq q{ fr €,g' elk ft}ql-ql *f€z fr

efireffql d,g f*x E* qi El *t s!T{f{d

^ 
a\-ir,{rl €l



(r)
(ij) ft+- + E -=;- +.i qrem Eftfqq s*r

-r:-=-= -;= + -=';iit6 S1-{ .i fmq {g-q;l

3,rz- ;: _=_ EiflT tl
(e) rir-S_H -= =H;rr ii 'iqht1f,T' + H"qd-€

ql#rH :=-- :e iryirur Efrkq t qfi eli6-e
,l q;t q"z = ===--r fu- trd{ Ek d q'r<oT

qfq 71 : == = 6s t{ gXr 6i iq 6-rr{r:

q'q' qrf : F: ?i ET-* lTftq?

(€) 3fr-d t'=: =- --'i?r 4.-€ gAEA fr,' €"-*{
d ftl" ;- =- =a sTIq € e{ 6;-e * erq

--a-:f-i---\
q-. r,: i. :-- -* 4 q( + e=i Sz .i' gq
q"e qtrT t

4 {a} (, Explain re :-s;.-n that affect the debt GDP ratio.

Hcrr C.-=. a: increase in inflation and primary

budget s:i': -, ailect rhe debt GDP ratio ? Explain

\'f'h) prirai; t:restors uoulC be unlvilling to hold

gcveril1.]1ar: :.r:.

{ii} \&/hd h dE :..r=T c,f tsrg qclicalll, adjusled deficit ?

\lttat arr '-h; Lr,:;licalions uhen cyclicalll.. adjustod

deficit is p'c:;lrr e i 2.5

P^T.C.I
1

I



:r Ir.e Pr;li:ps curve is given bY

1, - ar-l : --a (u, - ur)

Suppose the central bank has an inflation target fi*.

(i) If the central bank is able to keep the inflation

rate equal to the target inflation rate every period,

ivill the economy experience fluctuations in

unenrplo,vment ?

(i,) If the natural rate of unemplolment changes

frequently will the central bank be able to hit the

inflation target ?

(iii) Suppose cr : t and the central bank is keen to

reduce the unemployment rate below the natural

rate by I per cent ho* will it affect inflation

overtime ?

(rv) What is time inconsistency of optimal policy and

which policy can be used to overcome it ?

1.5+1.5+2+2.5

(, Explain how asymmetric information problems

hinder the operation of the financial systems ?

Discuss the ways in which the sor ernment can

improve the qualiry of financial information ? 5

(r, Outline the key equations of the basic DSGE

model. 2'5

9@3

,l

i

\'I

(4

ij
.l

( l0)



(3{) (,) 31 -- =- z'rcrlT 6trqE S Aq-frSfi
3lT: + :'r-iE" HTil t? 5nffi}fr qq

eP;t= ==z -'t-rSfq f qk *-Q Xq-qt*fr
q=: =- ;-*:fea E.rfr t? frsfr f{aYrfr

E-r{. z-r r;T Tqi fr Ef€d eii rfr AA

t z -=. r,tfuq t

(ii) d-z - I €qT*fqf, q) 61 3rr*'rT sG
T1 I.:T er t ? q*tq 6q t qqTqlrqil sTa

41 Hfrr{TcqzF ai 6-t frF6dld +{T tz

(q) frnfe.q EH' oj lcrl 94'T{ aq+fr fq'qt

qrdr t :

at_ nr-,,= a(u,-ttr)

qrt dtiqq +,rTq +fi H-t g<rw1fr et+ ,,* tl
(,) sR #iq As e-e-f; 3TqRI tt 5-qr€%"rfr

E{ 41 diq'o SqrFtA q{ + etrfl ffiq
{ir{ i Hsrq t, d wr 3TtiqfiPIT tM
-:iq 3iT7-q'zrd' 4l srttrq rtfi?
qR ffi{ TT eTTfdfr ({ e+ffi{ Effi-fr

t A d* +{ gqTwiid oes E} qrq q-G

ii qHE ?- :

(,,)

P.T.O.

w93



lt2)

Er i aM <{ ffi} 1 qfr,$f, ag' q.-q

T,{r rT F€6 t, qd EqlsT,fr * efer+

*-cs n'T' +R qqlfuf, stqT ?

(r',.) gen.e iia qi qq-q sRiT rdT FIT t 3*{

g* qr q-<t u$' feq flq,g qtfr sT =q-+I

(q) (, exi{ ertfui fu erqqtrc HFr; +,r €qsd
^\'fr-f,is gqTkTS + €qi?i" q EFII SteI?TI

tz e-q n-ffi .m qsf enlfun f,ffi s66

ffis Eqr s1 TuffifrT i EulR 4r rrs*

tvpes of asset prlee bubble and

lerqr qT ss-dl tz

t,-

*-j-'
i !La-

i,i

'].
;i.
ii

r1ti
ti
li l

ll

o.(.v

bigger threat to the financial

central banks resPond to

5

F-S-€ qTcE * s-gs rrtrffi- s1

"q{ e1fiaq i



(6)

(i0 \\.-.:: : :-; :: '-:;e cf business cycle in the policy

lr:..: .-.:s lroposition ? Does it provide a

r:: . ,::: -, .t.:lanation ol business e)'cies ? 2'5

i1) ii:"'i *. :r :. adverse supply shock affect the

i..-,1 ..:. :- ,rr;iion ancl iabour demand in the R'BC

ml:.. \\ ilat are the limitations of 'these

::.:: i 5

(ll.l Eran:l:le lhe etTectiveness of Seignorage as a \{-ay

cf r-:!-:i:':e revenues for tire government' 25

A :entrai bank that foilows the 'laylor nile rvill

stabilize activir-v and achieve its target inflation rate

in the medium run. ExPlain 4

Given government budget constralnl suppose the

budget is balanced till the end of year 0' The

govemrnent decides to decrea-se taxes by 1 in year 1'

Finci out the amr--ruitt of primary surplus that is

necessen to reiire rhe Cebt in year t' tf Ricardian

equivaience hciJs hou' *ould the tax cut affbct

.l )

ttre econonr l 3.5

P.T.O.

(c) (,

(,,)



(e{) (4 qFriqfr Ae gtrgA * A u-*T +iq-+'f{i

t 3h fli t qY{€T ffiq e"rTtrT * idq

EEr eou tor t? ?iifiq ffi ETri qffin

qa gd-{e q,i sfdffiql wi a-* e.ft'q?

(,, *fri saesTr* q<rq ii qrqn qr * rjn

4zlT t z FII q6 .q=rtrrq E-*i 4l qf,

dfrqq-{q. q€i-+.{q e-ffi F,qtn tZ

qm sfd-qd .Tqfd elffir eirdl$ cis-6 it

Tflt-dn qcq etn lrq o1 Eff'I d 4q eqfun

q-nr tz rq ffi qi ffi FII tl

srfi-R * tdq {rq{q q-6fr 6 6ffi * 5q

ii sT€ (Seignorage) e1 gqwfrtrff 41 d-q

( 14)

q"tiqq t

?:fi{ t{q'q qI qen mri qror q*. +fr'q

+m ffifqfu e1 ftq{ qtr 3ik qsqq rrfr

it qqfr trfqm gqrshlfr E{ ETfird st'tt'

?i qR ri qdr{a I

(q) (/)

(€) (,)

(,0



w3

(,r) qrfirfr qsa q1 EIerdI 41 ilsa E(' qn

drfqq f*' qq-r ed o * 3i( nq' rigka

rcnr t r ec*r ed r ii qtt afr 1 q-s

( 15 )

qri er +q-dT q.{* t t r-q{ il xq e}

€TIq qli t fdq sTlqtq6' qte'Tfqfi

erfbriq qi rTftl 6'I qil 6'Tr{a r qR

fisTidqr sq6'H eq fr-or t tr m 6zYfr

erdqEeli q1 +A qqrfud qtt ?

[s: ./5

oper.)

Hr)
!IinCi

t the

efiqr

*rT

15

h
3,500
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(a) Write your Rol1 No. on the top immediately on
receipt of this question paper.

{rl cec-q{ * m.o e}i .n gra rfld q( orr'fl tfi =iq-{
RGI r

(b) Answer may be written either in English or in
. Hindi; but the same medium shouid be used

throughout the paper.

{t{ qac-q;{ 6T sf,( etffi q ftifr ffi
fifHs, AB-q qql rror c6 A qTqr q elt

(c) This question paper is divided
Sections.

q-6 qei'-wr fr q-S t frrnfro B r
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(d)

(d)

1. (a)

Attempt four questions in all, selecting two

q""*tio"" frorn- Section-A and two questions

from Section-B.

gf, tr-flrfi qr( qen m-{i E, <r caq qo-s-q t apn

fr cqq q"-s-q t r

Use of simple calculator is permitted'

qlemvr +otfre{ + q+'r fr ergffi g,

Section - A

qE-g - gT

In a 2x2 pure exchange economy (with two

consumers A and B and two goods X ald Y) the

initial endowments are Wo = (12,12) and Wt =

(24,O\. Their utilitY functions are

uA(xA, YA) = 0.5ln Xo+p'5lnYo and u= (x.,YB) = 4Yo'
9

zx2 i{--BRqq ':leiq'qten n (A 
=..r-'iFT 

r :irr g' *

u.g X efu Y) qrtfYm €B-d trfq W. = r12'12) et-<

W" : (z+,o18I s-+S sq*Frf,T tr6--l u.(x\' Y,) = 0'5

l,ri^* 0.5 inY^cfrr UB (XB,YB) = a- 1'=i I

(i) If competitive trade takes place betrveen

them, find the general equiiibrium price

ratio and allocation'

qR {q qrif + 4-s ck€lqt anr( A-f,r ?' A

flqrq €gf,c Tg sTgqTd 3ia er"jrc 56 f,1ftq t

2



(b)

8879

(ii) Can you find rvhether at this equilibrium
allocation a:tr- agent envies the other ?
HI .?]TC-CE 

==l TfiA A B {H H_ge_{ e+rq_cc tffir qi q= =- -Tt + qR Sqi"t i
(iii) Is this equ:iicrium allocation rair ? Why or

why not ?

@r q.-6 rfgtr= j__=Et frq.H t ? +i qr H] nS ?
In the context o: a :ure exchange economy is itpossible to ha,,-e a ^)a_.eto efficient allocation thatis not an equrl;c;:um that can be achieved bycompetitive mai"ie:s ? Use an Edgeworth Boxdiagram to e-x:la_:-.

q-s RIq Afrqq :-rz-aa-=JT * es=f fr qqr.+o eirq t fu
_qs 

qtA 
Uerf, 3T-rz=, i B qr6 E_g_d_{ Te B sn qfr-{ce

tr qrqTt Eril cr.t i;+ w e..m_fli t"? e.q-flri * fuq q{
q-q-qef Ei-ffi enatr 

=r :.+qlr qi&q 
I

(c) In the context of a pure excha
explain the second rveifare ,rr.o.#t 

economJ'

qs gq Efuq"{ €rer-<-qrerr * qs-f fr +_srs-r m ffi_cqiq qft qrcqr +tBq I

Five students A, B, C, D, and E are to decide whowill be the leader of .their group a tfrri.l"rf.i"g
from most preferred (at the top) to least preferred
(at the bottom) are : 

T

2. (a)

P.T.o.
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dq 6r=ir A, B, c, D €ft-{ E fr qo * T=' Z * s-n"+

U.;#d=q*,glm t

c D E
Ga""t + I

l're -+ I

l*"ru,"* I !

l*-e""< I

A1

t

B

B D E
A B

E U E.
D

C A C B
E

D A D
B D

B A

C A E
rank ofaj-rri ordef

'' 
,oti.tg, who will it be ?

qR a t6 mq qlE'T * aru 'eiqi itr a 
='re 

qtt

B, AT e-d fi-{ eqr ?

(ii) if C does not remain a contender for the

leaders post' but each \-oters rankings

remain the same for a1l the other contenders'

*n"rn *U theY choose notr'? 
-

qR c tor q< * Ru uRrefi<8i taot ?' q{€

,# #'* tft' *a 1 1t*t'"Jt 
* frq sqri'

H t i ors t Frrrdl €tit ?

{iii) What do your arlswers to parts (i) and (ii)

illustrate ?

€iTq-+ sdr qrr (i) ut-t (ii) er snR B ?
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(b) In a pure excha::,Es economy the ordinal utility
functions of trr',- agents A and B are given by
Uo(Xn, Y,J = X, - j':' and Uu (XB,YB) = 4XB + yu
respectively. Ass:=::rg that there are 40 units
of X and 40 unl:s r: \, in the economy, mark (i)

the Pareto set a:t: :i) the set of fair allocations
in an Edgewort:: 3:,:<. 6

C-6 lIG Bfr'q-q ?1':=:=-r:r q s} S+d A€fuU 6;sft-6
gq+FrdT sd;i ,=:.- , , (X^, yo) = Xo a 4y r,oi-( UB

(XB,YB) = 4Xu'\-- - .z E r qg r-mil g< fu elp5q-*eri'

{ X fr 40 {+ .---i= .-.-.i SI 40 {fir{d E, q+ c-qqef
drcffi fr (i) qtr == ,--' ii) A qqA A efu g * mq
ftqq1 grrq-eq +T :rz. :za, qiEc 

r

(c) In an econom\- -e :iility possibilities frontier
is given by Uo- U. = 8100. Draw a diagram and
explain in which ,:asels) will social welfare, W,
be maximized necessarily at an interior point.

gE6 elef aqq1z11 = rqql Frd.I g$IIqqI dlql
Uo* U, = 8100 e:-r + rd B r q-m erTtq dEq ett
qqgTgt B fu-s =r- T,qd ) fr vmB+ EF-elrrr (W),
srM FilT fr er& ,Eg w elila-6q fr.rp I

(i) W:max(U,L--

(ii) W=aU^+bU- a,b>O

(iii) W= U^U"

P.T.O.
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3. (a) The production of goocl X confers external

Ut"eiits on the producer of Y through a reduction

i, jrr" latter,s cost of production. Specifically :

C(x) = x2l4 and' C(V) = y'12 - 2Ox a:'e the total

cost functions of goods X and \' :espectively' X

anctYaresoldincompetiiivemrxttsatprices
p*-= SO and P.': 90 respectivei''- 9

x {ig +:r sflr{l il'rd fr 6fi + =-:z: i y fr sG"rq-4

fr el-s (r.T c-Erq eflf,r e r Eqlq-a 
'

C(x)=x2l4et< C(y) = y'12 
-2A\'==3r: 

Xefuy*
6f, FITrld soq I r \ erlr Y

#"r-n "-tli 
C *-qqt' P* : 30 t- P.. -- 90 +

ffiq{BertBr
(i) Find the amounts of X and \- ::oduced and

their profits if each proc*'-3r operates

indePendentlY'

x eit{ y dt qrsT qs (rq - 
= 

qR +ii
siqr{+ Iqde 5q fr s-grfi 4r z

(ii) Find the socially optimum ar:r:'*:r:s of X and

Y.

x giT 
" 

u1 qTqTHm €1 ; '2.=' 
qTTt s.rd

frBq t

(iii) Find the total profits at the socialll'optimum

amounts of X and Y'

X et-r 
" 

U1 q.rqF-+ 5q t {€frc qa1 +r sd
draT 5rd frBq t
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(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 Tq * sen== A cfr f+r* qkgi qff rrtel ffiT
mec iil st a +;t eIqTHcF qErq q-{r 6T sNrs=r
+-{i q} nfia +-'; + fuq enEraqEr B I

(b) Explain why, in a sl,stem where people pay for
their own ed.ucation, there might be
underspending on education. 4
qq; Qrfr c'n-fr q-d fr].: 3nfr flre{r * fuq ts.t grrdrq
+-(a B, +d fiiea- .i,r :.i-q-qiq qq;rS d v+-en { u+
qrcqr dec I

(c) In a town of 2O.OOO residents ,security, is a
public good. Ir cosrs {SOO to provide a unit of
'security'. The rnarginal benefit (MB) of a unit of
'security'' to each resident is given by MB= 1/
(i+G) when G units of ,security, are provided.
What is the parero ef{-rcient amount of ,security,
for this town ? 6

20,000 ffi * q+ er6( q ?16( fr grtil. q-4
Blffir+ qtg t I aTET qft g-mr c-qTT +-G fr dn?r
5oo T qfr n+( t r qR ar6( qff grtTr m c {nrtd
wqiErr exd ffiir E t c-+fi F-qRt fr qrar fr gren +rffi otq (MB), IvIB =1/(1+c)fuqr.rqr t rVq-er6r *
k{ sr6{ m grer =i ea-* qrx qtd gercroa B ?

P.T.O.
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4. (a) Arun and Barun are deciding whether or not to
buy aTV for aroom they share (if bought, it would
be a public good for them). Arunls utiiity
function is given by U^: (1+G)M^ and Barun's by
UB: (3+G)Mu, where Mo and M" are the amounts
they spend on their private consumption
respectively. G : i 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 { 5O,O0O. Is it
Pareto efficient for them to buy the TV ? Explain.

srsq st-r qcq dq E6-{ rt E f+ a c6 z6qt * mq fu€i
ffi 16A B q+ ffi e-tt qr q€i (qR is-t-fr qrq, fr q6

u-{+ Riq a-q dnft) GrEUr 6r cqq}Frm q-"rq

UA= (1+G)Mr* aru Rq-r lqr B gtt qurr ,6T UB =

(3+G)MB * ar<r kqr rrqr B, e-d M,r"fu M"arn: s{*
Frq] iiq+T q-r c=i fr qrxr B r G : 1 eflT Afr stdl
qrft B, elr"r c : 0 qq 2l.6 q€i {*tr-+ qlft B r qR qq

sH fr fr q-&m fr qru ei?iqfr-6 s-{g.3ia FFn Bqairr
q{ cEi .6ri + Rq 60,000 t B Eir ffi +i orra
50,000 t t f,] asr €r"ft {f,tr-s-rT c-'r+ frc qB tsrf,dr
?r ? q,car qirBc 

r

Two types of gas-lighters are available in the
market : high quality and lorn, quality. It costs
{t0O to produce a gas-lighter of either quality.
Consumers value a high quality lighter at
{ 120 and a low quality lighter at { 50. Both types
look exactly alike so consumers judge the

(b)

8
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;;tt: 
or a sas--.=:::er avli.able in the market

., * u., X'r"J:: r J :,i: ;,jL J:,T;i,,?r1iltrwhat fraction :: .- ,:r."."
gas-lighters ? -'s: a or.lu"' 

sell high quality
deterniinadoi: _, 

= =*01,,1:iiT",Tr:how 
the

?la,Fqi;=. =:-.-am :irr p] 
-: 

t ' sq gYIqf,T
,rc-m.6--. e= - =- =- .;; F qI- guT+nr sI (r+
<ro q'+ ,"-:-- -,- 

- "'j.] t ]'^*+* sq gqe-fl'

xuTs?r qri =-- : = 
= 

-fTIT'c ?i 3lrt ftq
rlqr{ r=E+ '-- - :-=: 

T 1 Tq-eflE-{ B-em
p.;q ar=-r1=== qrerr i =o-** g"rft,;
+rnr t = 

- " -t :nEo3ul-TnT*ene1pg.1-1

tuerrz= 

==-=t- 
. *.;e 

"=, t;ig}
H-go.i :-.-z: ;-:-.-l 

==--T 
olsc{+"r +# z

.r,-'+- J - i=r=F + frq q+ e+itq +ruY.il.l + -=-

(c) Briefly expi=*:- _e :i:bierr of \{oral Hazard thatarises in t::= -_.ar*aa,_a"ra,* 
Eqtryr $+.T i .==: * -=+ .,:-, J

r+iirq 5.q n ,:=' 
:== e-tr *1 qqq q|'

Section _ B

tr-=-qt', 
''' I]j"ilf:is 

p'a"'a game in rvhich each has three
rop, Mi d d r ff I ;.;,ijH:;l,ffi 

, :],;g "jr""T:I
from Left, 

^"-.1,:" 
,rJ i,rrr,. 

"n"r. 
payoffs aregiven in the rable below: 

-

8

P.T.o.
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A ffi qs Ad ffi E Frsq q-e-m + qT€ ff{
e'+rilio <'tfllaqf B', lreroreJ 1=l efiuf'

q*q eft-< fr q fr gr{r qsot -8, q-EE t7.? 2 A
#, #*. *i q i graT t r e-+& qF=F - ? r€

dTRr+r q Rc'iq -B 
:

(i) Does either player have a stra:t*'
strictly dominated by another ? l: s: -'-':-:ch

one(s) ?

HT Frtfi ffi fr q+ {q=fifd } = =:= 
; 

=T{I

r{d A qqrHf, e ? qR 6i, A fi=-= '

(ii) What is/ are the pure strateg'- \as:: ;::riibria

of this game ?

fq Afl EFI Uts er.fift in rigm :- z :

(iii) After removing the strategies thal are strictly

dominated, find the mixed slrategy Nash

Equilibrium of the game'

r+d t qqrEd t.rfrRFit +1Fr+I-d? * qr<' d"f, +

Bilrd rq-fiR tn €grrt A ile- +tEq t

10

Player 2

wt2
L C ?.

Player 1

ffi1
T

M

B

3,2

4,3

5,2

5,2

7, t12

9,-2

J.,
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(b) Tom and Jer1.-. r:,-r can hunt for food from thesalne kitcher r:::::: in the day or at night. Each
prefers to hui: a- :::ght if his opponent hunts in
the day and. ea,:-: ::efers to hunt in the day if his
opponent hun:s a::rght. Given his own strates/
each player ::=..:s ihe outcome in which his
opponent hunis =.: :::ght. to the one in which his
opponent hu:::s ::: rhe day. Formulate theordinal pa,,-::- ::-a:rix and find the Nash
equilibrium o: :::: :arxe. 

6
dq elir irr ++ 

- T iE)$ fi "t-$q Rr qr {rd q.
e)q ga; ; :.: :' rr E tji_qr €iq_dT t o1 grnF{ E an-i= +-:: :== _ail.r B r errrt qs, kq n $_ecgtqiil B, ii, T::, "= i .+iET ctqrr qa-< q;qflr g 

I

orq-fi eT=irtr =- 1;3a. gq c-++ ffi u-fl *ffi +1Frs{ qfrE r- 
== 

: ai=T cti-iT t A srq.m G_fi ffi
+1 qr+s +-.nT ; g 66i rH E q-${ e}q-6 g,
rrFrq, qfr.h-d - c Tfl=c eir do ry tqr rrgr_r *ro
qAtqq 

I

(c) Exptain the n,..o olaJ,er Stag hunt garne and its
Nash equilibria. 

4.s
dr e-f,T$ F>,T e=z +{r ,3rt{ se_+ tqr a_ge_r} +}
nq+ngt r

11 P.T.O.

I



6. (a) Each of 'n' people chooses whether or not to
contribute a fixed amount towards the prolision
of a public good. The good is provided if a:rc only

if at ieast k people contribute towards t.;"':'?ie 2

< k < n. Contributions are not refunc:: :: :he

public good is not provided' For each ce:s::- ::le

outcomes from best to worst are ranks as : - 
' 

---'s :

'n'fft ii t r&cE zqRn q-g gq-dr B r+ - 
:. 

-+q + qrEelm + Rc q-€ frflqf, rrfbt z- =-:-: :-
B qr c-€i lqd 4{g }q-o atfl c-qr-q dr 7- r= _= 't= =
urc kdr-{ ilT+ Rc +'TErc %t q-di 2 < k < --' :-:-a =

erqq {fi F+ql qror } errrt qrffiar q1 '=: - =-

flfi B r cA-m qRfi + Rq rr-<if{q'fr €E: =- 
'-:--=;,

Fq'r*rrtB,
Best : The public good is provided a:r: -':-= does

not contribute,

rl-{*E : mtiqR'en {€ cqrE fr qiiil i '- '= f;r6q
Tfr s-{ft B,

Second : The pubiic good is pro"':::: a-::d she

contributes,

Rfrq : nrffi-+ c€ rsT.T +t qT-ft ? .- - it-:t<il

adr A,

Third : The public good is not pror ided and she

does not contribute,

fr+rcr : Hl{qf{m qsU srsFT =r€i dr rffi B e}-< ca

*-.r<rq .r& s-{fi B,

L2
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-5 fr qee-fr B, qqB +q fr cq*FrfrT -10 + -10+x
H e-el-d qrfr t r ge ergmH+ &o enr Go gz: tqa e+)

dEc r x * fu-c 5it w eiiRri sc-A- :- +?T

rigd-{ iT ts-flsi gr++ e.l tl'Tr ?

7. (a) The market demand function for a s::: is

given by P = 1000 - 2Q. There are tu'o c*:::-lsts
1 and 2, producing this good, rv.l-h their res::'lii\"e

average and marginal costs AC, = l\IC = 2-' and

AC, = MC, = 240- Find the Cournot eq'ri1-c:--:r,

price, quantities of both duopolists, and proi::ls

made by both. How do these change if the second
duopolist is the Stackel bergleader ? 10

qm zrq zsl ErqTt dq 'n-oc P = 100 '2Q + a1T f{qT
qqr B r q-d qe eq * q-qF;{rf, €-qid e}-t ei-rro cn'Rif

AC,: MC, = 200 ett AC, = MC, = 24O d .-r'{ fr
E-fffi 1 et-c 2 BrsH k-ftr+rR:if + filc {rl
eigftd fr-'rf,, sorqq qral, ett ffi arr erFio erq aro

fiBq r a +A q-{dA B uR qs-u E-f'r+rfr it-+-qr+'i +dT

t?
c:

(b) The market demand curve for rvidgets is given
by P = 2OO - 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
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and the total profits earned by the two duopoiiststogether ? 
4

E=q-" + ftq qr-qrr qi,r {m p = 2oO _ 2e * arrr Bqr,rq' ts; q] sq-€Elq tr_fyryft .il fu vrrsq g-srq +lssre--r s-{ € ts, i fr rdm q+ R€r-r e}.q_f, e+_{ fr","s0 f qft f,rrrd.qr fu.d-fl ETB s_oqr sglko q_{ Fr+_dr B(ero: ar* qrfi Bia-s;T +1 ershd erqm B) rqR q_a q_i
trq n-;Err qi q*.qo cfr.g'Bir q6 q.TqAm B, ET{E Ai,,qr+'Hrer & sr+) drq+ dq +-{a E r fuqH +1qryqo *,e).fi e*t sH fa_i.".Trftsi *" n_*. erFlo tH dr+T
fu-d-rT e].n Z

(c) What does it mear yh.:l-*. say that in the priceleadership game of differentiat"a duopoly theleader plays a pupp-v._dog 
"t ","g, i 

- -- 

_;
{qzFr q-ild--q A i, * eq ei€A B B' h.}ks tr--Mq}+ Sq( ige eo i tor q+ qql_g-{ r,T_fiR +d_dT t ?8. (a) If the demand curves of two c,
from a monoporisr are given ;1,ff ffi lx;pz= B g.Sez and his .o.r",..r,
AC=MC=4.

cR si uq$ffir s) q-6 q,-+rfy+6e fr g-H B, + {rr qq;
p,= 9 - O.Sq,.:i-r pr= B _ 0.5qr* arc Rq .r+ t ,t+(q+rfM qi R.+r AC = MC = o e,
(i) What witl be the O, Tariff ?

oitRs.Eqr rqrrr wq.n ?

15 P.T.o.
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(ii) What optimal linear two parL tariff will be

charged if the entry fee mu.st be the same for
both the consumers ? What is the average

$rdq tE-d fr EFT tfts @T +{f,mr qTgrtrT, dt qaet

U@ ffi eq"i-fl-Iei + ffic rlqn frlT qri?q ?

(b) In a Natural Monopoly, use a diagrerc io explain
how a two tier pricing syst-t:1'l can be use d as a

way to solve the nearginal ccsr pricing dil:mma'
6

srtfd-"o qqrilr+rt q, {m 'nw truiru +; ?' - .-'4

z6ri 4 dffi + sq fr gq; .i,, r<trq ry+r Fauirr r:
znr srrq]-q +t fuqT'qI Il-+ffi B Eail. + ftIq qfr :nilc.

+;r gqq]-{ frfrc r

(c) For a monopolist if the demand cun'e is given

by Q = P-2 and his constant average a:rd marginal
cost is C, fincl the ratio of consumer s"lrplus
under monopoly to consumer snrplits under
perfect comPetition. 6

qR q,+ q+ritr+rtr + Rrc fr{ am Q = P'* aru frqr
qrnr B ':ir< atrdt Rert ei{a ;i-r rfqre mrTd C e, tr
q6lf.rc6R * ein-'in gqfiifiI erfqilq rT T,T cR{qef +
siafu cq$-ffi eriq*q t elgvro sro dtBc i

price paid by each consumer ? 6.5

3000l6

I

I
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Answer any five questions out of Seven'

qra q A ffi fr=q qafr * scr frFqt
(d)

(e)

All questions carrY equal marks'

q* qafr + ilifi $q5q fi 1

Use of simple non-programmabie calcuiator

is allowed. Statistical tables are attached

for your reference.

1.

rrco Mqrq *<gfr.e{ + sqdr m c{5qR fi'
qrfr B r gnq+ €qaf + RK r+iM t-q-f,

qaq-qa * eia fr fr'r* Bt

State whether the following statements are True

or False. Give reasons for 1'our answer'
5x3=15

ef,r{q ffi Fi-=ifuMci 6erq {rFT E ql ws-s I efli
s-tr{ Bg 6rrq $ frfrq t

(a) In a regression model inY, = F, * B.,X, +u,' if

B, is multiplied by 100 u'e obtain the growth

rate estimate of Yi.

T+{IsIquf (regression) riise ln Y = B, + B'X' + u"

q, qR B, *1 1oo t g"Tr Bqr qffir t fr eH v, fr
gk q{ sT efl"rtlq (estimate) qr< &trr t r



(b) In regression

conventionalll'

meaningful.

9134

through origin models the
computed 12 may not be

qTirr(qrrRT Fq fr qp6 rz R1Pf6 d e-sr[ B r

(c) In simple regression mod.el y, = F, + B,X, + u,,

the OLS estimators B, and $, each follow
normal distribution only if u- follows normal
distribution.

{{.ftt T{rilsI{rEl_ rjfs_f, y, = F, + FrX, + u,, H OLS

sir+-m-6l(estimators) F, q F, q fr s-&a6 enr Ei-{q

(distribution) x-<+rnr;u (normal) n.,fi +dT t qR.

u_ ry eie-q qTlrq-rq Er I

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

of significance.

fufi fr-q qREafq (test statistic) 6r p_qrq HFisdT

ffi'( (level of significance) * wrqr e)-tn B r

TiT fq5 (origin) fr qqr:rqor Erfr qTs-d. q

P.T.O.\)
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(e) If the estimate of slope coefficient in a

bivariate regression is zero, the measure of

coefficient of determination is a]so zero.

qR q+ E-q-< TrqTs{qq fr ei-o 1'TTT (slope

coefficient) 4I sTl-+-s{ efq e, dl tr'Jil='t g=Ti-6

(coefficient of determination) +T qF. =ft t'fq

*qr t

2. (a) You have the follorving infonnar-ton :

IX = 1680, IY = 1110 , )-.\\' = 2O42OO,

LX'= 315400, IY'= 133300. n =10. Assume

all assumptions of CLRM are fulfi11ed. Obtain

q"rq frBq fu clnu fr rl.fir fl;q-dr( rrge e)fr

B rR'qfrkd +1 mn dfrq :

(i) B, and B,

0,uB,

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

TfrE (population) 6tFi gETrfi B, eg 95%
Erqrwtro, e,i .rrtlcl (confidence interval)

(iii) R, 7

(b) Average score of students in a certain exam
are known to be normally distributed with
mean value 75 and standard deviation 9.
Some coachi.ng 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 studv material would remain
normally distributed with o=9 Let p

denote the true average score of students
when additional material is used. 5

q6 flrfl t B ffi q-n'arT ii Mffi + tsi€( €ifr
(score) sT Giz-q x.€Tqrq B fr-qry HIe:i (mean)
75 q EIr{m' k-irq (standard deviation) 9 B r

gs +1Fir ffi +r qreT t B sq-+l qrs-q-nrqfr *
sq+{r t qq etso eid +l q.6rqr qT €uDil B r .ra
T{TqT qTdT B fr eTfrft-it qTEq-€ITfi * rrreT eiqil
zb1 Ei-fr sfq1ETf;q & {e'll fr'€6i Eil=fqr fu{O< 6 = 9

frrn 1 qrq frfrq fu p erfrktr qrqq qrq-fr +
sq+T * r+e+ ffi + q-rwB-m eiq (true score)

6l
P.T.O.
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(i) What are the appropriate nul1 and

alternative hypothesis ?

sqgffi af,;{ (nu11) E a+.Rq-+ (alternate)
qfuFq-qT( (hypotheses) ry1$ a

(ii) Let I denote the sample average score

for 25 randomly selected students.
Consider the test procedure with test

statistic X and rejection region x>-7j.g .

What is the probability distribution of the

statistic when Ho is true ? What is the

probability of Type I error ?

qrt dfrq fu X qqfu-6 drr qr (randomly)

qqFr 2s kerrl{"if * up fu qfrEaf eirsa

oi+ (sample average score) E rq-tq qfilEqtq

X q erdl7Po-ela (rejection region)

x>77.g qTfr qiq sBqT q{ kqn frfrq r

qR H0 lTiq A or, qfrEqtq or xrk+-ar qrq

(probability distribution) ry1d'n Z I qzbTt

+1 Ztr (error) fr elfr+aT (probability) anIT

&.ft r



3.
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(iii)Using the testing procedure in (ii) what
is the probabiliry of type II error when in

factp=80'

(ii) q ftlE +q qBqT qt r+arq-dT t qmgq F
II sFEr{ qA, & +i qrfufiilr Esr *Ift qR qntrq

fr P= 80'

(c) Inaregression model, Y, =F, +FrX, +u,, show

that the mean of actual Ys is equal to the

mean of estimated Y1 . 3

q-Eilsl{trT fg{T \, = g, +B,X, +u, , fr qeTf{q fu
qrcilEar Yi 4T qlt4 (mean) srT+fu'd Y' * wee *
q{lEr( *ar B r

(a) Consider the folloiving simple regression

model

price = Fo + B, assess + u

where price is the housing price assess and

is the assessment of housing prices. The

estimated equation is :

P.T.O.
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il

ffieT Trrcr {+n+r€rur qi-s( q-{ t+qr dfrq
price = 0o * B, assess + u

qd price sTrqTql qt fi'{a B OerT assess erTqTH}

qi +tqA +-T er=EeFr B r elrqfrn E+R-iET FrE
rM'R E :

pfiEts= -L4.47 + O.976 assess

1= (L6.27) (0.049)

n = 88, SSR = L65644.51, 12 = 0.820

(i) How will you test the constraints B,=1
and Fo =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:: ler-el of
significance and give your.conclusion. 3
gqtffi r+rfisrirqq €rTq qfre--Ei {restrictions)
g,=1 4 9o = 0 %T qfral-T Fn-€ q-#R +tt qR
€ilqq1 kqr ge+ B fu qffi?rf, Trrtr8rErT

(restricted regression) r SSR ffiI rTIq

209448.9g B a srqQqcr qt-qT"T (qfrEpfrt A
1% r+rpf+-dT R{ q{ qfffrq deil' Biqil frEa6q

frEq' ,
/
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(ii) Suppose no-*' rhat the estimated model
is:
3Iq qri" il:q = :]=,Rn q-eo fu{ 926[r B :

price = :, - .l assess + B, lotsize +

B, sqrft * I : r:=s 'i- u

where
qEI

lotsize : the s:ze of the 1ot

sqrft = the squa:'e footage

= *it51r qri3z 
=

bdrms = the number of bedrooms

= q;q-q6qfr fr €sT
The R2 from estimating this model using
the same 88 houses is 0.829. Test at 1yo

levei of significance that all partial slope
coefficients are equal to zero. 2

s€ as +t rrer-.ror fr q-fl rirsfl tg n'o.szo
B r t x ffipJ-+-dT k'{ q{ ilT qn qr q-frelq qAfrq

fu nqi ':ttRr+ (partial) a1-m gETiEbi + rrrq
ef'q+qrrq<Br

9 P.T.O.
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(b) Let X -N (u,o'), Consider two ind.ependent

random samples of observations on X. The

samples are of size nr and n: u'ith means

{ *d 6.espectively. Tu'o estimators of

the population mean are ProPosed : 4

rnq qfrfrq x - N (u,o'), X R iET"il * {r rqa-q

qi1fum (random) qft-Eefr (samples) tr{ BqR '

+1Hq r qq qftrqefr * err+rr +qQT: ni q n2 ilsT

nrw { a lE, aqFe q.T?s' + e sr"Ear66

(estimators) trkTTltl-f, I+q 4T ; :

^ X,+X" .- fl,X, +nrX.
Li=-.Lt=-.-' 2 ' nr+n,

Check rvhether these estimators are

unbiased and calculate their variance.

5t erren-odi fr g{qf$ffif,f,r (unbiasedness) Bg

frq sTFrq den {q-6 c-ff{'ii lvariances) qi mn

d&q r

10
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(c) For each of the follo*ing pairs of dependent

(Y) and independent variables (X), pick the

most appropriare functional form. Explain the

reason for your answer : 6

FiqfrfuT q H -; idependent) (Y) q strq

gqgffi s_f,-fr-q El rtunctional form) zDT q{ffi

qaFTq I elli smr Z 'r;a'rT Hqgr{g I

(i) Y= demand for iood X=price of food

y = rlqqqi'fr- ; = ei1qqfr+1'qa.

(ii) Y = AFC of production X = output

y = gp1q=i -f,i fpC X = ggfq

(iii) Y = Population in India X = time

Y = riT{fr q q-f€EqT X = 11.r1-cl

4. (a) In a regression of average wages (W) on the

number of emplo)'ees (N) for a random

sample of 3O firms, the following results

were obtained :

l1

(independent) (Xr =-i + c-&-fr g.q fu, Hqfi-qq

6

P.T.O.
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30 EFfr * q+ qr{fus qft-qqf ag efud qq-{S
(w) + +ffirif qt €cqT (N) q{ r{flsrq.T fu
ffik( qRqtq Hrkr g( :

Regression 1: W = 7.5 + 0.009 N
gql:1qq'l;

t = (16.10) R2 = O.9O

Regression

T{fl8fqT 2 '

1= (14.43) (76.58) R2 = 0.99
(i) How would you interpret the two

regressions ?

eil-q 5< A-fr gqrsTquil fr zqrreqr

mtt a

(ii) 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 ?

{{trtlsl{IrT 1 +] r+qr:rqu'r Z fr srndfud s{,t +
frB wr fir{sr e} rr+ar B ? r+rIITiI,r 1 fr
Trqr:+zrtlr 2 w wt q ZE q-( (error term) *
trq-{qr A qt fr wr qr;€rtrr d r$ B a

t2

I
7'8 

N
o. fra 

-\T1\

fu-n c-m'rt

= 0.008 +



(b)
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(iii)Can you relate --le slopes and intercepts

of the ts-o mo,ie-s ?

Eq-i etTs 3a :- ===+ + 6Td' (slopes) a

ef<:rq-.di (inre::e:-.si * qeq {{EI-;q qdf 1I{,4

tr
(iv) Can you c':)=pare the R2 of the two

models ? Gi',-e reasons.

qz1- c1q g-q i -==+ * n, fr goiT %-t rr+t
B I +rer {i-r

The thickness of r::e graph paper (measured

in GSM) used dunng examinations should

be such that it does not tear off easily while

plotting a graph. Let !-t 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 a-11 practical uses. A random

sample of size n is drawn from a population

with normal distribution. What conclusion
is appropriate in each case ? 3

P.T.O.13
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(c)

qfre{refr * +<ro sq+T Bq w+ qrd qrs qq-{ qn

mrilr-$ (csM frt qn* E]-fi iltrq B qa rTrm. qqrA

rlqq grrfirft fi st q8f r qrc ffifrq B p q+ qq
q-+n * B-qnTsfrq qrr Etr{ qi qlmhm (true)
eli.so q-rir$ B rgq qq-r + rrfr qrqiFm sqq"il k
{++r{ Ai k sn-+t qim"B-n eirq'd M 20 GSM
t slf{fi qr qtre-r +{r qfrq I 5ffiql-q aigq (norrnal
distribution) qpfr q$ l]qk t w:lrfrr-{ n eil F6
,Trtfu-q; qFrqaf fuqr qrm ) 1 

q'n66. fr t q-&-fi

R€Tfr t qq-M uqgp B I
(i) n=15,t=3.2,g=.05
(ii) fl=9,t=1.8,cr=.01
(iii) n=24,t=-O.2
Suppose that earnings of individuals are
dependent on whether ther- are skilled
workers and their work .*p.ri"rr.e over the
years. 6
q-rq Ffr&q fu a{Rril fr rq-$T 5-q' erd q;r B+r
+--tft t fu +qr t grre (skrited) B, mn tsi"Dr
omf-grr+ (work experience) i+-om B r

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

14



€{R-fr Esrf, E =r =€. {s Ag{fi T{ (dummY

variable) qfu+Bi frHq rei-{r6 (unskilled)

eTFrd' +i E.Tri ffi (reference category)

q dTlqq I

(ii) Develop a m.odel which is linear in
paralneters that shows earnings of an

ind.ividual as a function of work
experience and svhether they are skilled'

Interpret vour modei.

qT{d (parameters) fr iulq (linear) (fi
esrTfr-sf, Cr+,Rd 6Ftq q] fr, EqRF m q-q{fr

qA,zhTqi$rq q fli 16 germ B qr c"fr, {rl qrf,

fr .noc * fn qr EaIff,r B r erqi msf, fr
qrczll dfrq I

(iii) Now assume that there is an interaction

between ski1l of the workers and their

work experience. How would the model

in (ii) change. Interpret the new model'

ei-q qrq fiHq fr {s trgd q qFrfr * un}qrs

q s{+ +rfu{q Or qcr q(grc SrEr.eT qrF'

*-G qrcn (interaction) qq tft B r oqfrm s{r'r

(ii) q erq+-{ rrsd En-<r rr+rt qffin- a
qiqr ? Tq *sf, +t qrqr dfrq t

9L34

P.T.O.15
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5. (a) The results of a iogarithmic regression of
demand for food on price anci personal
disposable income is given as : S

sTt-ri Ct dT * diq.o q aqfunn q-qt_q efl-q
(personal disposable income) qTq+ Hg=I"rdq
(logarithmic) vwer+ry + qR.tt:r fr-q.q_+rr B :

log Q, = 2.34 - 0.31 log P, + 0.45 1og y, + 0.65
log e,_,

Se = (0.0s) (0.20) (0.14)

n=50 R2=0.90 d=1.g
where e = food consumption per capita

=rd O = q.fr.zqRF fiwq +r s.r+_i;:,

P = food price
p = iftq-q qi qiqn

Y = real per capita disposable incorne
y = T[R-B;6 qfr-aTfu qziiq ,1-T-q

(i) Just by looking at the estimated
regression, do you suspect serial
correlation in it ?

eprr {tT rif-se ui t"t qr* fr erTqit n1fr s_
t{6{rcrq (serial correlation) 6I ria6 +dI
Ba

16



(b)

(ii) Which tes: c: -.': l use to confirm your
suspicion a::: -.'"::-"- ?

erqq Ti=z =- = =- Eg enq dq-A qfrqr"T
_ _________:_ -- - _ -____:i

(iii) Outline::- s--eps of the above

mentionec :es: a:rd provide a conclusion

on the basis :,: :-our ca-lculations.

sqttr q{i-.* ; 
=Tii TT FqtsT fifrq aeff

s1ffi To1=-::- - iT?tT{ q{ Rq,{ frfrq f

Suppose you a:e given the following
regression : 5

q-q ffi&q b ,--? Frsqfrfu-f, rlq[:rq.'r kqr
,rqr B :

Y,= 0o+ F,X,:P,\ -t,
Do you think the model suffers from
multicollinearitl' ? If yes then what are the

possible remedies of the problem ?

ErqT e{rqq-i drrf,T e fu q6 qiso EgHtcrilr
(multicollinearity) t rm t z qR B n] fs ({Ereri

* i{*rq sqElrt (remedies) zffi B ?

9L34

P.T.O.77
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(c) State and prove the minimum variance

property of the slope coefficient in a trvo

variable regression model. 5

qrs tr-41 gEII8IU1 qfgf, fr em g"iT-6 * g+-or

5f€-{q- g"Tefri (minimum variance property)C

kfu'q E R{s d&q r

6. (a) Consider the following models :

rqq-stTc{f, qt-sdl q{ tz[qT{ qprq :

Model I : tnv,-

fr-so t :

Model II : Iny,

fr-go It :

= 0r * crrlnxf - r-

= F, * B,lnX, - u-

= w,X; r

where y,* = rr,y, and

being constants.

GI6i Y,* = w,Y, q X:

(constants) E t

X, =,.,\ , the w's

(iTI rv eTq{

18

,1
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(i) Establish == ::-a--cnships between the

two se:s ,:,: :=S:=sslon coefficients and

their stani-: =-':;s.

lTEITeryi t---= . ===: 
q-{zF ztr=ii + fl a

€Tn + ;7:z ;:z-;: =';fr-a frftq I

(ii) is the Rr di=--.:=:--, .€t\\'een the tw'o models ?

HI 5{ A -=:' = r- i1q df+f a

Suppose the ClRl'i applies to Y = F,X,+e,.

qrq fiBq fr l- = l -\ - s, R CLRM er'1€rarB r

(i) Find the s- cpe coefficient in the

regression o: \- on X

Y + x qr F- '>t?r,l t or-o g"Tm il-6 frfrq I

(ii) Suppose no'*' \r,'e have a regression of X

onY, X, ='.'-\- - r', . Is slope coefficient of

regression on X on Y an inverse of slope

of regression of Y on X. 4

slq qFi iilfqq fu Eqt q'r{{ x zFI Y qt {{EiTstrtlsi,

- 
r flr x + Y q{ r+Erfq't"r it oroX; = YzYr + \'. a.

g"Tl'6 Y + x q'{ 6lrl U"Ti6 ry Ema (inverse)

fr-or B z

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

in thousands of doilars (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

59 ffi * q+ ergq{er (cross section) ag ed

1es8 q qh qfu ffiffi fiilq 1e-ql-{ ffi E)

(COMP) q e+-sil sGrq?Ef,r (aqn ge-t i) lenOo;
* cirq,g qi ser.rar-q ffik,r rq-i3i-q!-f qRErTq

ffH gq t+M t t eqqro Bl '

= 1992.35 + 0.233PROD

t = (2.1275) (2.333) Rr = 0.s891

Since the cross-sectional data inciuded
heterogeneous units, heteroscedasticity was
likely to be present. The park test was
performed and the follorving results of
auxiliary regression were obtained :



afu ergrw cffi i ffi-q (heterogeneous)
9nst5{effi * msfu r fhetero ske d asticity)

* kqnm €li # wlqqr S r qrd qT c1frqr,r lpark's

test) fu-+1 rfqt dsrf TIEr€IdF (auxitiary) {Irn:rq'r

fr frcq6P. qftunq snEr gq :

he? = 35.817 -2.>tLg9PROD

t - (0.934) ,-i-i.6o71 R2 = 0.0595

(i) Use the res*l: of auxiliary regression to

check if the nodel indeed suffers from

heterosceoasricity. Perform the test at

5% level of significance.

t+6r{m s-tl3-rrtrT + qMi +t ver.rcn fr =f-q

dfrq fu qq; qE q-sm qrc{q q qr+<."T-BETf,r

t rr< B r sx €r,f+-di Rt crr crfte{.,r qftftq 
1

(ii) What couid be the possible remedies

heteroscedasticity ?

9134

qqruT-trq-qTil fu +<t {lr$tzt irq.tR e} rroe B a

of

6

2t P.T.O.
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7. (a) The following model was estimated for
United States from 1958 to 1977 : 5

ffie( qfsfl +1 tgsa t rszz fu e-gffi rrcq
etqk+T tg enenfuo fuqr rlq efi .

Y,= i0.078 - 10.337 D, -

(r)
38.173D, 

t ., l
se = (1.4204)

R2 = 0.8787

(r)
77 .s4e [{j.

(1.68se) (8.3373) (e.3ee)

where Y : year-to-year percentage change
in the index of hourlr. earnings

wd Y = qfr q-"-{r q-q-$ + qs-+T-.F q q{-fi-q{
qfrqra qMq

X = percent unemplor-ment rate

x = sfrQro +n-w-rfr +i qr

D = 1 for 1958- 7969

= 0 if otherwise

D = 1, 1958-1969 Ag

= O eFzIqT

22
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(i) Shori- the ?:::"';s curve for two periods

separatel''

ffi :+qi-:= =- 
--?= EiF +J elcFl-slcrrt

EaTfqq I

(ii) Are differe::r:a- intercept and slope

coefficients slaiistically significant ?

What does'.ris suggest ?

efqf Bfrs- tcu:erential)e1-<:Uog q 6[ei

g"rie5 qfffi in qr 11r"=ffi B ? qE EFII

qilFilT6 ?

(iii)Interpret Lhe regression.

{$ {{qlsr-,rlT =; apql difrq t

(b) Two modeis for Engel expenditure function

are estimated.

q+i{ q-q s-fl{ (Engel expenditure

fu fr R=o erffifr-n fuq.iq B.

Model I : Y, = 1087.930+0.077X,

5

function)

fr-go I :

(2s.s8) (21.64) F = 468.645

P.T.O.

t- R2 = 0.350

23



9t34

Model II : \ =4005.077 +0.3381/X,

=trsf, II :

1= (19.259) (-20.816) R2 = 0.333 F = 433.310

where { = expenditure on food in rupees

qd Y, = rfi-qq q{ qzT, uviil g

= total expenditure in rupees

= EaI zqq, 5ffi fr

(i) Interpret all coefficient value of the two

models.

fi A fsfr * n.fr gqls-i + Eiqi +t qrcqr

qifrq 
r

(ii) Are the sign of the coefficients in the

two models contradictory ?

EFri {q ql ffi q g"Trqi' + fu-€ qr{tr(

Erteft (contradictory) B ?

?o



(iii) Can rr-e .:=-:=:: ::e results of the two
models ?

HI EE 3= =- ==+ ; qfroTrfr <t gO-_n s:r
Tfqid 

= 
?

9134

5

Tr fuqrt

I

(c)

(iv) Diagra:::=-: :=---. show the sample
regressic:: :;:-_:_::: jn the above model.
w'tfr ==-=: = ;:=:i ({ET*q-qrry saFI +}
ffiT * ;- =-;- = TEIiEg 

I

Consider the ::--:,,,,.ing fitted regression
model. Stancia:: :=or is given in parenthesis :

ffifuT :r =-- ;Tq.T?i-qq Ef-s-m

dfrq l sFr+ 3H tiEzerii fr * g{ E :

Y, = -9.6 + 2. iX - 0.45X2 R2 = 0.92

se = (8.3) (1 .98) tt .77)

(i) Do you see any problem with this
regression ?

qqT qqq) q€' T{Enerirq E q+$ T{Er€n W11
€Trfi B ?

o<AJ P.T.O.

I

I
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(ii) If yes, what is the problem ?

qR d, fr Ce T{EK{1 zg1 A ?

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

{fi t{ErTsIqsr fr r+qrqr z6i ckTr dTri fu u-ar++

r+qp+rqorE6-G fusrgffiAi eTAr{frfr Eqtsr
fifrq r

26
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?.544.s5 4;n 4j6 4.41 l.li 12s {.r? 4.)z ;.08 ;,00 ;.;8.?5 8.,15 8.13 7.80 ,.61 11i i.30 t.rs 1.t2 6.94 6.782.?5 2.21 2.11 2.ii. :.iit :.0t 2.05 Z.ot 2.01 2.00 1.98185 2.i9 2.72 2.65 :.63 L51 2.13 ?.51 2.4g 2.45 2.4r4.54 4.40 4.25 4.tO I 0l t.Cl :.io l.8l l.7S 3.69 l.6l7.92 7.63 1.32 7.01 6.3t 6.68 6.52 6.42 6.j5 6.18 6.02
?.19 1.t5 2.t0 L$ :.03 2.01 t.gg t.g.t l.96 t.93 t.9t2.15 2.69 2.62 ?.9 2.)C Z.qi 2.43 ?.i0 1.18 2.31 Z.3O{.i0 4.t6 4.0i 3.E5 3.:5 3.70 .1.62 -1,57 3.i{ 3.15 l.-17t".29 7.00 6,-/l , 6J0 5 t: 6.09 5.93 5.8_1 5.16 559 s i

35 P.T,O.
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able A.9 Critical Valu.! for F f istrihulions

Yl = trulnerltor df

dtt

.100 i 19.S6 19 50 51.59 i5 s:I 5?:4 ltj 20 rt | : 59 44 59 S6

.iiir I ,it,,: t9r.s0 :ls.?l 2245s i30 16 2il+i :1' - :'!'Jt 240s1

I .oii 1,,oii:i rsee.io 5401'10 s6?4.60 u63'60 5s5e(-rr <e:!-: jes! lD a)22sa

il; l;;1il :oorloo 540.:7e 55:'500 -<rir'4Oi 5!5'qr1 r'l i-: r')s 1';4 602'?s4

.lfi) s..il 9.m 116 914 9?9 g-il I: 9:? 9'1ll

.0s0 , ltl.sl l,.m tg 16 19 25 19 i0 le ji I 3r- 19 38

'2 ;i; . ;;.i ',r,xr ee.t1 ')e25 $10 e',33 i(:: rcr? eel'

lii I ri.io ,ee00 99,.1r e.lezJ 
",ljo 

ee'lr ir': iliij;- 
'99'39

.050 i ic.i:i 9.55 ,28 9 12 9',01 5; 5 :; i !j g'lil

t .lil i ii.i, :o*, :i'ir' 2871 2E?.! ::ri :-''- :-r! 2135

;; I ,;;;i ,;;; 'iir' 
13?ro ir45s 12:i r: :: ]'r; r2e86

.100 ' I 51 4.11 i.l9 1 ll '05 "'91

.r.,, i ,,, 6.,)4 659 6.3\t 626 :: I-i 600

t [][ i ri.iu u.ur r(,.6e i5e3 liii .i:. I](6

.,n,r I ,,0 ol.2t si'rs 5144 5l'71 ' {qil

.iil I'.i' t.?e s,ri 5le 505 :-: ::- 4'1t

| -:: i96
E .rdn , t7s i{h 129 3lt r'i i:
: .0511 | 5.9r) 514 ilo 45i {'r' - 1rs Ir0

F " .oto ] l.l /5 lo'': '':l 
e'ls r'is ' : l :!) 

''91t
i .mr i ts sl 2?.r{, ,a,ln 21 92 20 M : .: - ii 0i lli o,)

;
5 .rao i :r sv 1.2(, 3 0? 2 96 2 18 - i' I :'l: l"(!

1 .0s0 I 5.se '1.j4 'l'js 412 l'9r r'ir r'o{i

rr / .0t0 I l?.25 9.)) ri.l: I di 7 1t 6 q4 617

t fil i ;;; 'ii' 
rrTr 17.20 162r :::: r: 116:r r'r'13

-100 i l.{o I ll 2g2 28i 2r-l l:- I : l'59 256

;![ I ,.,; ;;; i;'6 334 r6e ::r :: r'11 33e

3 Iil I ,i; r,.oi iic ?or 653 ::- : i 5or ,'er

.tttlt i u:.rt 18.49 ri'ii l4l9 ll48 ::' r-: 12'05 il'7?

too 
"o 

j'ol l'8 r ?'(e :'' i : ' : : rl 1{4

' liii I ,i.i; ;;; il; Zoz 6(x I r r: 54,, 535

ili i fi; ro.lc rii6 r?56 rr?r rr : :-r 1031 r0rr

;; I-;.;; 2!s2 Ll1 261 x52 r:: --r 238 2'3s

.tso I 4.96 410 ili i48 331 ::: :: l'07 30?

1{) fi L;;; :r.i; ils lrs 56r l" '-'r ioo 4e4

.l;il i ilil ri'qi riii rr'?5 r,n$ r" ': e?0 306

lii 1 
';.;, 2Eb :'66 254 74i r:: - r r'!r 221

.0s0 ! 'r.t'i serr ;;; Ii6 3:0 :': I- 795 290

tr ffi i ;; r.zi ;.; i.or t32 l" r'i 414 463

rmr i tg.6s ll Sl ri'ii 16 i: e 56 ! '' i :r 8 35 8 12

: 1 :: : 2.24 2.Zl

'too i 3.18 ? 81 26t 24s 2'39 '-

.oso i 4l5 3 s9 i is 3'26 l'l l I r- :' ?'85 2 80

" .il I ii,.., i.ir 'l'. jlr 5'06 1:: (!r r50 43e

.o.it i rs.or t2gf i'iii e63 8s9 sri !rr' '1'11 ?48

lcaatinwlt
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Table A.9 Criti(al Values lcr E lj::.- : -:.: -- --.-.

, = I6f,:f ::

l2 Lt
r-0 61, It(} 1000

60.t9 60.71 61.:2 . -r
,dr3r ?r3.er ?,rsta :.,. :,r-: -i: ,,-'. ,iill ,?rll ,l]f ,Iil51155.80 6lJ6.3C 6t5r.t,l :]:-.

rai6rl Att(,& ^r(1r^ f . - - --r::- 6iJ:50 6313.00 6iig.d(i dj62.70(05,621 610.6{8 6t5.?64 6ir..iI ::.. --:-.r :_:-t UrrfJi ;;;:; :i:r,# :iHlg.3g g.!l g.42 : I : I,r I r: : -: g..ll g.4j g.13 g.4gi\!A 19.41 lg.Ji L;:r --: .i: -- ,;* i9.4$ 19.{9 19.4999.10 y9.42 y.r.4j F:_< i r: r -- ,: .: 99.4[ 99.48 g.t9 99.50999 40 999.42 999.{3 }S4 r: u :: * r- Jr: - 
- iS:rS g9.48 W.4, 999.50523 522 5.:O :il : - : - ) a 5t5 5.tj 5.14 5.138.79 8,?4 8.i0 t t : :: : :: ij; 8jB g.5? g.55 g.5327.23 27.05 26.87 .^6 s t: j.! ::_i: :_:.: 26.35 26.32 26.22 26.11129.25 128.12 l27.i1 l:i.t: ._ s _ -., _::: ri.of W.ti 111.9? !23.53i.92 3.90 3.S? j.s : :, .I 

r !: j.80 3.?9 3.78 3.?6

r4.5s r4.3i t4.2c lr..-_ . . _ -: ,j{,9 t3.6; lj.il lj.;;43.t5 Ai.ll 46i6 + Li Jr--. r r: _: :; 4.ts 41.15 .44.10 
44.09fio 3.27 3.2i j.2t : r : - I 6 J.t5 l.t{ 1,tZ j.ll..1.74 c.68 {.62 j.S5 : _-- : _i: : _: I q .1.r3 4.40 4 3110.05 9,E9 9.12 9JJ ;:. ::: i:.; g.U 9.20 g.ll 9.0325.q2 1,6.41 25.9t 25 l9 r :f :..i- :r 5C 2q.44 24.11 24,tX) lJ.El:.0.1 lfi 2.1t7 2rr{.06 {,txr lq.1 ist t',. :: ;r: ;.]l :':i ;li lli7.t1 j.1) t.s6 ?.{O -:, --: - I,l 1W 7.06 t,.il ;.gg18..11 17.(r.) 11.56 l.t.t2 ::- i. !t t6.31 16.21 tJ.r)U t5.??

2.7t1 2.(t1 2.63 1.59 :_- : ii : ir Z.s1 ?.5r z.4e 2.4_t3.61 1.57 j.5t l.4a , r: I .r,: : tr i ti j.3o 3.21 r.236.6? 0.4? 6,it 6.!6 ::t jir i9L 5gb 5.S2 S.l1 5;i4.0E i3.?l t3.i.l 12.91 ::; :il ;:I lZ.?0 l:.12 lt.9l ttiZ2.i1 2.50 2.46 2.i1 : _, -i.! : i6 2.35 2.11 2.12 2.103.35 1.28 3.22 l.l5 r I ff i tr t,02 3.01 2.gj. 2.g35.81 5.6? 5.52 5.36 _.:: ji j 12 i.c7 5.03 {.95 4.8?lr.jl u.l9 r0.s4 r0.1s ti: .t.t 9.92 9.80 g.73 9.53 9.362.42 2.38 2.34 ?.30 :: : j5 ::..t ?.22 2.21 ?.t8 2.16l.l1 1.07 3.01 I gi : i; : 3a :.Sl t.liD ?.i9 Z.i5 Z.7I5.?6 s.Ll 4.% .1.S1 i-: :6i 1.57 {.-52 i.4E 4.10 1.3?9.89 9.s't 9.74 t.9o e.6t tj5 E.l7 8.?6 e.r9 ;.00 ;.q
2.32 ?,28 2:1.1 2.2t :.i; 2.;5 2.:j 2..12 2.n 2.08 ,.out,01 aor ,e( /.,r :."1 :.i0 i.6 ?.61 2.62 .2.58 

Z.S41.35 4;1t 456 4.41 ..1 4j5 4.ll 4.)2 l.ot ;.6 ;;q.?5 8.45 8.ll 7.80 ..e 
1 1,. ?.30 ?.19 1.t2 6.94 6.18

2.25 2,Zt 2.t7 2.ii. : ii.t :.Os 2.05 2.01 2.01 2.00 1.98285 2.i9 2,12 2.61 l.& ?51 2 rr 2.51 2.49 2.45 2.414.54 4.40 4.25 4.rO i 0t 3.c1 1.86 t.8t 3.78 3.69 3.611.92 7,63 1.32 j.0l 
6 3i 6.63 5.J2 6.42 6.j5 6.t8 6.g7

2.19 2.t5 2.t0 206 :.0.1 20t t.g9 i.9? LEt !.91 l.9t?.15 2.69 2.62 ?.54 ?.ic 2.41 2.43 2.10 2:"18 2.31 2.N{.i0 1.16 4.0i 3.r5 -r.:a, 3.70 _1.6: -i.5? l.i{ 3.,i5 3.-17i.29 7.00 6.71 . 6.J0 5:: 639 5.93 5.8j 5.i6 5J9 5.41

35 P.T,O.
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Iabte A.9 critical values for f Distributiofls (coht'l

!t = nulD$ator df -

u

l$

l9

o

I

.100 I

.0s0 I

.oro 
I.00t I

.roo i

.r)so i

.0r0 i

.001 I

.r00 i

.0s0 
i

.010 I

.001 I
I

.r00 
i0s0 I

.010 i

-00r I

.100

.t 50

.010

.{r0l

.100

.oso

_010

.00t

.100

.05{
.010

.Q0l

.1fi)

.050

.010

.00t

.100

.050

.010
. .001

,100

.{}50

.010

.001

.100

.050

.0t0

.001

.100

.0s0

,010

.001

3.1{ 2.16 2.56 2.43 ?.15 2'13 i:l 2'20 2',16

i;, i.s, 3.11 l.l8 lo3 2s.? : l: ;l: il:
c ol 6.10 5.14 521 4 86 4'61 I : : lc 4 19

,i i: 12.31 I0,2t 9.01 8.35 ?'36 - f i'2) 6'98

l.t0 2..13 2..5L ).19 2.31 '124 ' : 215 )'t2

;.4 1.74 i.34 3.11 296 285 l': i-'i, 2'65

8.il e.sr 5.56 504 4'69 4!6 : f -r':i 4'03

ri.ii t1.78 9,,t3 362 'ts? '! 4c - r' !!l 658

LO7 2.lO :.49 2y) 27'1 22t I - I 1 2'09

,.i i.og 3,19 3.06 290 ij) '-- l'r l5e

;;s ;il 542 1'89 456 '{-i: :I r:(l 38e

,r.ii ri.l+ g34 8.25 't's't 709 -: 
-r t 11 626

3n5 2.6'1 246 133 2'24 : l! : i : :'l :'06

,.;; i.il 3.24 3.ol 2'35 :-': : r: I r: r :4

;:r 0,.;\ 5.2e 4'1 4'u t r-r : :: I i' I iB

,o.ia 10.9, g.ol ?.g4 121 i't: ^: i'3

l.0l 2.(* ?.-J llt 2'11 :li : . : r :()i

i.;; ;.i, !.2u r''6 28t 2'!i : :" r'lt

fl.40 6.lt 5.19 4'6'1 4l'1 1 '' ::: : -: 1fi{

lffi lo.rr i.i; 7.6E r'02 6-t :-- :r 575

r0l ?.(l ?12 ?'2' 1iY :'.'. -., l.' iI
o..r 1.55 1.16 2.93 2'17 1 A 

.

", e.o, s.oe ll! 1:l ;.: .: .li :.*
15..13 10.19 t4' 1'4() 6lil 1'::

7:)<) 2.61 2.40 z.Ti :.ltj lr' -' :t' l.)E

;;,.;; j.;i l.rr ' 2'eo 2r4 16r :jr :" 2'12

;; i.r, i.or . 4.so 4.11 i qr 
i 
ot l 5?

15.08 10.16 8'2S 7!1 662 5 l! : r j jg 5'39

2.g'l 2.5g 238 ?'25 2.16 i'9 - :r 2',00 I',fi

4.15 1.19 3.10 l s,] ?'71 ]n :: I 
t-t 2 39

I ;l; iii ;:,; ii, iro rl: : : ::: if,lii iii ;l; ;l; ;;; ir,: ::, 544 5x4

2.96 X11 ?.-15 2'?1 1' 11 i(': : ' : 98 1 95

n.i, i.ol 3.07 2 84 2 6s is: ":' 
\'2 7'31

8.02 5J8 4.E7 4 37 4'04 l'S: : :r i 51 1"10

,;.; ;;.n ?.e't 6,es 6'3? 5 t' : -i: i li 5 11

2.95 2.56 2.35 Ln 2t3 105 : " 1 9', l'91

;:,.;i ;.; i.o: 2-s2 2'66 .5 : z 110 ?'4

7.95 5:t2 1.82 431 llS 375 :':; j15 135

14.38 9.61 ? 80 6 E1 i ic 5'16 5 s 5 19 1*

2.e4 2.55 2.14 t'21 x 11 M : : l:: :t":
4.25 3.!2 3 03 2 80 2',61 l',)-'

i'-i ;; 4,ii. a.?t l.sa 3:11 i-'r 13' 330

t.1,20 9.47 1'6't 6?0 6'08 565 5 -rl 509 489

2.91 2.v 2.31 z'tg 2 10 2w !'9! I q4 l'91

;.;; ;,.A i or 2'18 2'62 2'sr 247 i'u 730

7.32 5.61 4:lx 4'22 3'$ 3 6? 3'in I 16 1'25

,],.ii ;; iss 65e lsg t55 5:r +?e 4'80

lcaiawdl

20

36
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Table A.9 Critical Values for f Oistribstico /ror: )

,r=-Irff

1000605020

t_92 l.)0 t.$8 l.Es

2.31 2.30 2.25 2.2t
l.-18 3.34 l.* l.t8
5.11 5.30 5.1{ ,t.99

r.87 l.[6 l.Ei l.Eo

2.?{ 2.U 2.18 2.t4

3.n i.r8 3.w 3.02

5.00 4.94 . 4.77 4.62

f.83 t.82 t.n 1.76

2.ls 2.16 2.il 2fi7
3.06 3.05 1.96 2.8E

4.?0 4,64 4.41 {.33

l;19 1.78 r.75 1.12

Ltz 2.r I 2.06 2.V)

2.97 2.91 2.84 ?.16

d45 {.;t9 4.21 4,08

r.?6 !.?5 l.?! l.{;,

2.08 2.06 2.01 l.e?
z,E1 ?.El ?;15 2.$l
4.21 4.t8 {.02 1.8?

1.14 t.72 r.69 t.66

2.C4 LM r.q7 r.92

7;!E 2;15 z,ilt l.5ll
4. ,1.00 3.34 -1.6!)

l.7l l.1O |.fi l.(,4

2.t0 1.98 l-93 r.88

7.7t 1.61 2.5t 2.50

1.90 3.84 3.68 3.53

1.69 1.63 t.A l.6t
t.g't 1.95 . 1.90 r.85

2.64 2.61 2.52 113

311 3.70 3.54 1.40

t.61 t.66 1,(2 1.59

r.94 I.92 1.$i t.E?

2.58 2.55 1.46 ?.3 ,.

3.64 3.58 3.42 t.28

t.65 t.64 1.60 r.5?

i.9r r.E9 1.84 t.79
2.53 250 L4o 1.32

3.54 3.48 . 3.n 3.n

1.64 t.62 1.59 1.55

l.6E 1.86 t.8r t.'t6

2.48 2.45 L35 7.27

J,44 338 tn 3.0E

t.62. !.61 1.57 r.54

r.86 1.84 t.19 n4
2.44 2.40 2.3t ?.?7

Lt6 3.19 3.t4 ?.99

(@rtiMd)

P.T.O.

2.t1 :.r0 2.0i l0t t.9! + ..tl
2.61 2.fl 2.53 2:6 1.i : li :-11
4.10 3.96 1.82 1.56 llr : I ::l
6.80 6.52 6.?3 i !J 5.;: ::: -i.i.
2.10 2.05 2.01 I % I 9i :r. ),
2,60 2.53 2.16 : t9 :.1 :i ::'
3.94 3.80 3.66 j.j 1 l.{ :.jj I 2?

6,40 6.13 5.85 : -.a ji! ::: ) l,l
2.06 2.02 \.91 i.r: i S9 . -i .:j
3.5{ ?.18 2.40 :.::' : ri ::) : .')
3.811 3.67 3.52 I l: t:3 t:t I :l
6.08 5.81 5.54 J ?5 i ,i r !i 3:l
?,01 1.99 1.91 1.39 . !: I .I , ll
2.49 2.42 2.35 2.28 :.-l :.1.0 : ii
5.69 3.55 3.41 l.:6 :: i i0 :' !a
5.81 5.55 5.21 1.99 : :: i rc I H

2.00 1.96 l.9i f -i6 i sl t;s
2.45 2.3rJ ?..1t ? 2l :. I -ii ilo
3.39 146 :l.li I r(' l:- Lm 2.92

5.59 5.32 5.05 4.r8 .l r_ r,1S 1.33

r.98 r.9l r.E9 l.El tj. t ls t ?5

2.41 2.J.1 1::'i Z,t9 l: :il :.06

3 5t 311 3.2:) 3.08 :.r.r :92 2.ti{

5.19 5.1i 1.ll? 4.59 r.r: : ]t .{ ls

1.96 l.9l i.86 l.8l i :: I ?6 l.?l
2.JE z..tr :.i',) Lt6 :.. :1', 203
3.43 li.l0 3.li 3.00 -.t. LJI l.i6
5X2 4.97 4.70 1.41 1.:a i.i{ 1.99

1.91 i.89 181 I.?9 : -a ,.i4 i.il
2.35 2.28 2.20 7.12 la? r.04 ! 99

3.37 3.21 3.09 :.9+ ts.l :.r3 ?.69

5.0E 4.E2 4.56 4.29 {.r: 1.110 3.86

1.92 1.8? 1.83 r.;3 l.-1 r ?? l.b9

232 2.25 2.18 2.r0 tii t.ol l.96

3.-lr 3.11 3.0i 1.li8 i"9 7.11 1.64

4.95 4.70 1.14 4.ll J..n l.ts 3.14

r.90 r.86 l.EI 1.76 I.73 r.70 1.61

2.10 2.23 2.15 2.07 2.Ai 1.93 1.94

1.2fr 3.t2 2.98 2.83 :-?3 L67 2.58

{.83 1.58 4.33 4.05 3.S9 3.78 3.63

r.89 t.64 t.80 1.7{ t.il 1,69 1.66

?.21 2.20 2.11 2.05 2.00 1,96 l.9l
3:2t 3.0? 2.91 2.18 :.69 :.62 2.51

4.13 4.48 4.23 3.96 3.-t9 3.6E 3.53

l.sE 1.83 1.78 l.?3 l.l0 1.6? 1.64

L25 2,18 2.ll ?j'r 1.97 1.94 1.89

3,i7 3.03 2.89 2j1 2.6{ 2-58 7.49

4,64 4.39 4.t4 ,1.87 3.?l 3.59 3.45
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,le A.9 Critical values for F Distribqtiont (cont')

l-* 
"----- 

Yr = fiomrtator df

r;j 1.89
lU ?)R

I l: 3.2?

l:l -!.iL

:;: l.ss

::: i.ii
l:l Ll$
r !t 1.("t

't l.:t
t.i. : ::
125 I li
1 16 {.5?

I 9i l.Ej

3.:.1 :1.12

1.69 4.50

1.89 1.86

l.?3 2.22

1 lil :.09

4 61 4.45

i i: Li(5

: 1' l.Ai
1i3 ,t.39

;.sl 1.19

..ls -2.1:

:.r9 1.S9

I ji ,1.01

r.80 l-'16

l. i-l 2.$l
:.s9 2.18

4.1)0 3.82

1|)1 1.1!i

:.10 2.0,1
'r 1)

3 86 3.69

r.73 1.69

?-0i 1.9?

).69 2 59

3.6i 3.44

l.?0 i.66

1.98 1.93

7.$ 2.50

3.13 1.26

i,68 1.64

! 95 1.E9

2.53 1..13

1.30 .3.13

lcntiau*l)

: 02 1.'l
1.,.1, :.:l
1.63 -1 

i
5.45 i li
2.0r
)lf

S.Ji :.-
2.ixr :-
, if

.'i 5h i -''
5.1: : .'

:.t, l
:.tr: ,::
l.ir .::
5:1

l.'r; :

Ijj - :

51r -:-
i.9: -l

i.!r :

:,J ,--

. :)
: j]

i.i9 I ':
1:l : ll
1.S? i 3:

2.?J -..;

.1.i1 : a)

l.E3 r 13

2.19 ::0
tq9 :!:

Lil l.a3

r.80 l.i5
lnl

2.89 2.13

3.92 1.65

1.78 t.12

1n 2.0i

2.82 2.6
l.?E i.5l

5

2.09

?.6{}

3.E5

2.0s

?.59

5.80

2.57

l.'18

2.06

2.56

2.06

2.55

Li1
5.59

2.05

I 7C,

5.s3

2.m

:].-s I

5.1-3

t.97

2.4()

4.90

L9:
! ) j

3.J4

f .i6

1.91

121

4.43

1.88
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TABLE O.2 PEIIC:NT.{GE POINTS OF 'I-H€ 
I USiAI3UIiCI.;
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Instructions for Candidates :
qftenf$+ + ffiq Fr{qr :

(a) Write your Roll No. on the top immediately
, on receipt of this question paper.

{€ ql=T-E $ ri< eii w grfr aft{ q{ erwrl
t"fl =iq"{ furd r

(b) Answer may be ,uvritten either in English
or in tlindi; but the same medium sh-ould
be used throughout the paper.
{{] ryrT-qT s-r_sf,"{ eT}s qT F* ffi q+
qtqr iT ftBq, AB--{ qS sr-r G A 

"r*T'EEli qiBq 
r

(c) This paper consists of g questions.
{s qeq-qE fr erra qeq B I

(d) Ansr,ver any live questions.

ffi .iie qr* * sm *Bq I
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(e) The marks of each question a:e "''.ritten
aJongside the questions'
q-46 qai' sI "i" "-"+ 

€F-:I z=--= '-- i t

tf l The use of non-programmable c i-:';-a:ors
!\ ' is permitted'

i1-yiqq"ft-qtfrer q-+T e-G z- -== B

1. (a) "A fa1l in the infant mortalitl- raie -'r'-:'- 3nng!r t*' j;;^t-hi iertility rate in a societ,'- 
- li-s I -1ss'

"q4 {{gl-l u nrg 5-lg E{ i FFj - ;-=- -' =-'

4q 6-{ tJlT r' qETI zF-t I

(b) Suppose that Rakesh and Sheeia are -'he

heads of a nuclEar famih". makri:'g their
i"itiliiv aecisions' For simpiicin-' assume

"tt';i- d""A;; ui"" "a 
issues 

-oi 
cHia sun'ival'

iii"'rZiio*mg?"tG details the costs and

b;;.fit" tin nlpees)-of different numbers of

children :

qrq €1F< ffi rr*qr oirr^rtry qz T{q1g qR-fi Q
ti"='e. Cr urqt i## ga d( Eltrroot +
d; +F* x.ir= eir qa # erRae +^ge $
.ai n-66" ilfr1;r q qqf5, d emo

ein or.r (Eqi Ei) EFI E-d{uT l<qr rAJ :

Number of
eThft\F ffi-{rf,Children l E( drq I -''" ::'.'

"##*u, l" (() I (11

One
qm

500

750Two
a,

Total Benelits

I
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(i)

(ii)

Based on the infomuirr- ;.r n'ie'able. how many children
lvould Rakesh and Sheei: i;,, e u-r order to maximize their
netbenefit? 2

dlRanl E fr G qTar-" - :lr?rr{ qt, rr*qr e*r
eifl orqi ?fg or=-- i ,-:-;;7q zn{i + Rq ffi
q-A +tt ?-

Now consider ano:her identicai nuclear
family i,vith Illohan and Rita as the heads.
Rakesh and Moha:-r a:e brothers and the two
couples form a joint iamily. Both couples
have exactly the sa-rne costs and benefits of
having children asin 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. Norv hou' man\i children will each
couple have ? 3
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clq +€q erl-{ t-dT qfuqT-( .* srgu * sq fr q+
€iiT TrqlE'Er{ff-"I qfoqr{ qr ffi +i rtr*er sfu
riEr- .lE E utr< .tr=tf ff i <=+ €gm cRqrr
qqrqr B r dfr +.S +l arfr.sT q Rq;rq *aqrc
eEif H q6 6T 61qd cig drrT ffi E rurq # fr
B q-&-€ qd + Tirilq-q d erra trr 5oo/o erer
qTrq-ir EI iqqT crt qzn-f,T e r r6rya qqrf, sr FTsrq

E€t +.S t qfe B, efu *+s €{qi Ezi + :rcrsr
wenqrkoB rerq q-&'m+.*+ffiq€frt e

(iii) Does the fertility choice differ in the above
cases ? Explain 3
.-rq-r uq1lfr qrqrTi q- g"iTdr qtr qdE qErrt-elefrf
E)-fr9 2sqs(1

2. Briefly discuss the Harris-Todaro model of rural-
urban migration and explain any one polirythat
moves an economy towards an efficient labour
allocation. 15

ri*E E n.rqlrT-aTet qzrrctrr 6 gRH @ ffi-go qr
qqi 4t eirc F {fr qs ffi +t qrlgr qt q} qm taTar
+rq.:+rzjeE'+1 eirr t56 erefe'+rvr +i *qTqiilRn +Tfr
6r

3. (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.
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el-lMq qtSEI F.uT qMT( fr serrrqrilrefr eiT
€+nBd.sen fidisi + +q qqlT erftrfir qi Al,4:Fft
fr, errrc a+rrry <t qn e.+iUzn E n} +crd ,grf*r,
tserrt-+-df Eur qrqr{ fr eTE-{ frss q-sfr B t-€{crqr
w-r vqsr( r

Show diagrammaricalil-, that in casual labour
markets, both n'orkers and employers are
at a disadvantage - the former due to low
nutritional status ald the latter due to hiring
of low productivit_v iabour. g

e+rt*q Eq fr M. fu .:,r+trT-cr srq erqrfr ii,
qt-il sTks eir frzir+;r qr g+-qm fr B-.Fq Aqq
{iciefi R€{fr + EbR'r Xq -jx znq g-Nrq.Ef,T *TM
+1 Fgfu * +r<.r u-ffiTs I

Shou- that in an economy rvith extensive
4- (a)

possibitrities for perfect crop insurance, fixed
rent tenancy musr be dominant, irrespective
of whether the potential tenants are risk_
averse or risk_neutral. g

M fu'q+ e+fq-+ren q rr& s-fffl fiqr + frq
qFrm €qrqr{ di qr Rq-d HrrTqT ffiqrft qgq
*-T qTEq, Ere riqTfud ffi{,. freq qfr#
qr Gilfuq-il-{€{ B qr q-& 

I

P.T.O.
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(b) The foliorving table gives default risks for
various loan sizes in an informal rura-l credit
market. Suppose that the rate of interest in
this market is 18%o per year, and that in the
formal sector (with no default) 10% per vear.

R5. dTfr-+i srlffie6 ITfrET xET qqrr i en-u

Calculate the maximum loan size that n'il1
be offered in the informal rural credit
market.
s1ffiq ilfrlT ?aol ErqT( q Gn fi q]qlfr glT
eTfY6-dq'=EIrt s{iz6t-{ +t -r"r.il +1Eq r

For what minimum rate of interest will loans
in the { ZSO-SO0 category be offered ? 6

2so-300 ( +t ffi fr aq qrq +1 ffi qq-dq
c{ q{ aq qiql ? 

o

(i)

(ii)

{q errrti + frq T-+. (Btr-€ ) Eiltrq cg:r +1-f,r
t r qrc dfrq B {s ergr< tqre qr sfr +i tsy" B,
gif-r 

'siirrqrRfr ** t tq-d +t$ q+ ra1to.- ;fr
Loan size
Hq sircF]-(

({)

Loans defaulted
fi"r {{
1%l

50-99

100-149

150-199

200-249
250-300
>300

5

10

20

25

30

50

q{r
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5. What is the rationale of environmental
regulation ? Why do prescriptive regulations
dominate environmental regulations rvtrldwide,
even though economic incentives are considered
preferable ? 15

6.

qqfq-i,T frqrr{ s'r f,d Hl B ? Beq-qfi qqfqr.T
Hqm q{ er€=r + ffi +,r qrffT qql BqT qril t, $rA
& eilf+cn mffire=il +1 Aafr{ qnr qrff B ?

(a) Provide one explanation of interest rate
determination in rural credit markets when
the default probabilin. is independent of the
amount to be repaid. Further, discuss the
factors which are iikely to affect the
repayment probabiliq. of a loan extended in
a rural credit market. g

il*q-xqr qrqrfr fr qrE ET ReTtT"r.+l q+ qr€qr

ry. $,rq ?F (ffiie; rjqrq.n-g+,Ti qrt qTfi
rfir t {qiiT +fr t r r$+ elFrT-{T, w +rrA q-r
qqf st q] HfilT {ET qrqr{ E fffi.r xul di
gE$rrf,rq dqrqfl * q+rha-qx rr+t B r

(b) Explain how, among the poor, inequalities
in the asset market magnify into labour
market inequalities. 6
€qgr-{ fu, .rm + +q, qftqqk er-nr q

6-rfi B I

7 P.T.O.
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8.

Horv did the tremors of fauit iines work in the
US financial sector to nearly destroy it in the
year 2OOT ? Suggest refbrms in the US financial
system which might minimize the detrimental
effects of a crisis in future, on the worid economy ?

8,7
2ool fr ertR=fi ffiq +{ q rrft-fi dr{+ * e{-{+i t
gt mq.r,T qE m-rt + frrq +S .Frq fuqT ? T qlr.
trGft-q q"Td fr gqrt ry gsrq q} q) qEq fr Beq

':reiqqe+ tr{ €EF-d + €'rRffi-cm qqrq dr s-q sr Bzrf,r
B?

Discuss the processes through which globai
economic integration affects the condition of the
poor in developing countries. What measures
could help the poor ? 15

sq qBqrefr + qt q Tqf st, m qre4.q t tflq+.
erifficr gfi+Tqr, fuq;rsqte tqfr q Tffi +1 RTRr qi,
qarkd EF-{dr A I +rT ssrzr rffi fi q6 zrr ir+t E a

8 3000
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L ffre#E+fim.r9+{rqrq} I

r mk w * +q-t-s-c y.E- ,r=r gail Es, d€ fr yqq

trtr
4. iBtr E;r-Er ar BrR stfr cr frA ffi Vo- qrqr t fifrq, aB-rr

iffidalusrFtq-fifr*+q6g r

.ECTION A (uus e1)

c1 c2 C.
J

+3500 +4000 -4000

For rhat range of discount rates does the project
hare a positive NPV? (5)

1{r- X has to make a choice between two possible
inrestments:

C-{SHFLOWS ($)

co c1 C. rRR (%)

-400 250 300

-200 140 179 36
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The : - .s S%. Mr. X is
temp.; _ 

_ -- las the higher
IRR.

(- : -,-_. tot the correct
a

(1r : 
_ _ ,1e IRR rule to

.

(iiir : ..;: also has the

( 10)

|^., .ir'1.ir*':- -- : - lRX.s) q1 .r"tnT
q?- 

r

(_ _ __r f,T Tmf{fFffi
NPV =

(m)

(14) fr-'I =- - r=--- =-:- - -= To=f *-Gn d:

IrFE y-sE !

B _ - ._9

P.T.O.
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ffit EFrutEr{rtr 8%t rfi-xdcRA-s-{r-eA+

ai ffi frqr qrar e, M- IRR oEr+. * r

ir'ii fi-x + qq{r( fr m {fi YBqr d {ff

+?

=* nn 6qt fr {fr-{q qfrfr-s-{r 3a+ + ft'q

ffifro q-G qr <t-or frcerq't

iir ffi fr gs ffiAG-iT fr rft 3=q NPv

?r

2. (a) Distingu'ish between implied forward rates and

market forward rates' Specify the forward rates

under different compounding conventions' (5)

(b) Consider ts'o 5-year bonds: one has a 97o coupon

and sells for 101 and the other has a |Yo coupotr

andsellsforg3.ZO.FindthepriceofaS-year
zero coupon bond' Also calculate the 5-year spot

rate.

(c) (1)

(4)

What is the duration D of a 10o/o' 30 yeat

bond, if it is at Par'
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(ii) C:, - _ ::re in price of a

_: - , : then its current

- - ),

(iii) t,', -. - -, :onds normally
:_:--- _,,::etestratefiSk?

(6)

/-'\ r. - 
-

(6 j J=-=: =- - - ;.- =-= "t + q}-S tE et r

_+-E ==, _ L_.j* _ =_=: Tn_{S Ei ffiq a1 ,

30 ur i* ry qH d-B H] fr{f, t qrtm

cfr{-&^* qur+ et ws E{-fi q-dqq BquT 10%

t ll.. E- iri mfi * r

rrer-ifs{ s;g tFqrq 6c * q6-fr ts=t qlq q{

fifu i* frR ,ilfrqaEqrrld d- + ?

P.T.O.

(e)

(.T )

(u)

(iii)



6

,:.rmization Problem of the N'Iarkowitz

(2)

,{}} Eor is CAPM expressed as a pricing model?

Derive the certainty equivalent form of the

c-{'Plt- 
Q)

(c) Io Shple Land' there are oniy two risky stocks A

and B- whose details are given below :

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 satisfres the CAPM

exactlY.

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

market Portfolio?

(ii) What is the standard deviation of the

market Portfolio?

E-p..,* S:andard

rate of ier tatton



(m) qr+Brr #. 6 a;eqn$*m <qsr q+n; 
r

(tE) cApM * m futor *sn + 6s q ++ eH
Y 

* *, 6spas * frhd rq_Sq w +) yrq
ct'(t

(.T) RrqRur {h i *ffi T dfu sr+ Fetfi a e*t e l,fu{-$Th**E*.q*r

rdifi A * g *_ fti+ + +q Fe(q=Er !qrs. 0.33* r Er* dfrry n,aqn * $nt*" ; cApM Eilfr-dEe eEs q.,._a * r

(, eFdR A$mifr* 6 RE+ Efr sr}em et wr * Z

(1+2+2+1)

P.T,O.

r-,Y_tct+ - l r r/ )

rd-+-e | ,--' il -r0
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(fr) Erur{ rlffiRA 6r qr-{+. C-dd-{ Hr * ?

{iii} do a qr fi-cr wr * Z

(i.-) +fuq Eqii Er wr * i

sECTroN B (taus 6)

(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 B% per

aonum 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 opporturities.

+.

(ii) Whar happens when the

price is less than the

calculated in part (i)?

eristing forward

loru.ard price

(s)+(2)

(b) "If the minimum variance hedge ratro is calculated

as 1.0, the hedge must be perfect',. Is this
statement true? Explain your ans\\'er. (s)
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(c) A trac;: r - -:: J.rntracts on orange
juice :, - - = :e1i,u,ery of 15,000
poun.-. , " " ::-:e is 160 cents per
poui].. : : , _i 5000 per contract,
and ::-- r _ -': : s S_i500 per contract.
\r-t.--r\11d. : ,-: _ -ead to a margin
call'l r,r, . . : r - tJt ilte€t the margin
cal I I (3)

:= =:: .- -= =- I-rqeT BI{€f Tfr t, 3Tr+

=- =-- = ;-= T,1 
I

E- =: : : ;-;. sRqS {fr .tT.r (i) i rfoqr

=_-:-

,,qR qqtq mre-furq ir{cm fr rrur+ 1.0 d sq
t m Erfr *, *'wn {e +{r qrBq r, qJ q5: 6r1a

R-s + ? sq+ TiR d qrrqr qt 
r

P.T.O.

(ii)

(is)
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' -= =-.- ;-ri + Ts. T{ A E-dT€ qrq<T {i-d;u {sfr-{al

= :-==- r.i-s;rr 15000 ct3-s 4.] Bffi * frg I r

-: =-, q.er 160 ta yR-crs-s $, q-nFrm.qrffi{

- :-o, S 6000 e. ii{ {a{.GnE qrffi{ $ asoo sR

: -:-, = r+,€ qs qffi{ t rTftt{ ei-a e1 qarqr

-=- ;-=q-6Td Eir q E{+ T{ eTr etm i

; - -,. . ..-:":i deviation of monthly chan-ees in the

:: : . : - -: - ,:i livestock is (rn cents per pound) 1.2.

T:; ..,.-:;:d deviation of monthly changes in the

iutures ::-ce of livestock for the closest contract
is 1.-1. T:; correlation between the futures price
chanses ard the spot price changes is 0.7. It is

now Ocii,rer 15. A mutton producer is committed
to purchasrrg 2.00,000 pounds of iivestock on

November ,-i. The producer wants ro use the
Decernber 1ir estock futures contracts to hedge its
risk. Each conrract is for the de1rrer1. of 40,000
pounds of livestock. What stratesv should the
mutton producer follow? (s)

Assume that the risk free interest rate is 9%o per
annum with continuous compounding and that the
dividend yield on the stock index varies throushout

(b)
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the year : : , --*:ust and November,
divide: :, - 

. . -.,: of 5oA per annum.
In c::-.: . - ::3 pard at the rate of
f '' : l:: , ' . _ ::e valUe of the index

.. :te futures price for
i- _: _ Jecember 31 of the

:;--, - ,, -:: (s)

(c) As the ;:--- _-. : - - - ; futures contract is
2 hhr^ ' __ 

- j converges to the
Spol ::- - : : _- _ - .,_. asset. Explain the

(s)

(q) rfrtr-* ffi * q E=r + qrfufi qMr q.r qFrfi

fud-{ t r &- rfr crs-€) t | fi-*-.ilq ii-Se-+r + frq
\frfid qAfid * +a Tq + qrR-fi qHr R.r qFrn

G-dr{ t.+ + l, *r?tr {q i qffir .fu d- fgqHr+ft.w.ipFa 0.7* r otEiq6 ts stqq-t* r

gfi rl-6;r itFll?r{ 15 iH{ d 200,000 H3--s nfrR-d

qAm'- 81* * frq ft.qa * r ftqtdr itc+ u)fuq
e1 q-c qt+ * frq fr-ffq{ Hrlq safi qr{Er sFt.Fsr
qr Bq+rr arff ?16+ i r y-*+. qq;eT 40,000 cls-B
qiffi + fidilr + frq * r rtqrs d+nq_s q1 frH
{urftR -Fr rlFFr q-ctr qrBq ?

P.T.O.
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(E) qffi frfrq fr fi-<<{ q-fi-"{k * qrq *kc Effi q-m

zr 99i, sfrq$ + Bfu {d6 EYfl qr EIBilTT +1 oqq

* qd t Frf, A-fr A t qr-sft, +{, srrr< *< rqqt

1" 6rrmr ql Yrfl{ 5% vfr ES 41 
"{ 

A frqr ql-flr

* r rq qm t, drqpl 6T lrrfl{ 2% YR'sS fr qt

t frqr qr<r * r qr< frkq fr rt gar€ q) Eaqrm.

er {g 13oo + r sfr qd + 31 ft{q{ d fr-dror fr{q

agq-+r A frq qzrr {s er ? i

(.i) it-++ eg-{r oE{+r * Fffi srdRr F.6-c arfr e'

qFGt {Ft s<ffR( qfrqqH + d-c qu t qffi'

dvrarlrq'++frqq1 fr1

6. (a) (i) What trading strategy create s a calendar

spread '' (2)

(ii) A call optron with the strike p:ice of $50

costs Sl' A put option with the stlke price

of $45 costs $3' Explain horl a strangle can

be created from these two optlons' What is

the pattern of profits from the strangle?

(s)

12
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(b) construcr :, _ .:e payoff from aspread., ..: prlces K, andwith r

bull

K,,
(4)

(c) 'It is never optirnel ro exercise an Americ an calloption on a non_diridend_paying stock before
expiration., Do you a_cree with this statement?
Give reasons to sul4)ort Jrour answer. 

@)

Ri iE{T ,:-=-: .= *i<t r*s qqp6 g z

$50 E}FflB-fr e-== i i.rzT Vfi ffi frr96 g2
qT {q * , s+s +,r --,rrfr erEs + qPT \_6 5r
sf.em $3 Efr drrrd i r rf,rq. fr; r+ e) f++_e++--_- e ,,:r, Brm-g +d qflqT w Hfi,il ; Jffig t
-.-. -- r:q.HI*?

(ts) qrs_eF. vr+tr Kl yfu q, &, K, * u=r Bq+q uu.;.
q{ ys-Sd e-{R * grrorq m ffi Erkqrr q-r frqtur
fuqr um A I

(.T) 'vqrfu + T6t ft_mrnn grrilri-er} d.fi T{ iT+R_+-r

eio A'*-s a-r :q*rr m1+ m$ $ Eq-*q +S B r,
wn nilc ER EtrT{ * urro B i siq+ u"ilq H.r vqpiT
Ht+ + ftq srrr fi&q r

(m) (i)

/..\
( 11/

P.T.O.

_______
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SECTION C ({nrs {)

1af Di,ssuss the trade-off between higher cash

diridends and issue of new common stock' (7)

(t) flubbard Pet Foods is financed 80% by common

stock artd 2}o/o by bonds' The expected return on

1fos sommon stock is lZYo and the rate of return

on the bonds is 6%o' Assuming that the bonds are

default-riskfree,drawagraphthatshowsthe
expected return of Hubbard's common stock (ru)

and the expected return on the package of common

stock and bonds (ro) for different debt-equity
(4)

ratio s .

(c) Can you inr.ent :'x)' new kinds of debt tirat might

be attracttve -.' -lve Stors? Why do 'vou 
think they

have not beer issued? (4)

(o) s=a qqfi - .Tr{T 3lY{ qq 3{-q Fd-fi + $'i + fi""s

___ --:'
fr{-en" rlT --:ai ct'( I

(<e) E-{g n-d EF 5iro rd-o an 80% oir d-s art 207

fra fiRd i 1 qslq Fitd Tr 3{qferd fiaf, tzx i 3lh

fr--s qt qr;A 4] <{ 6oh t r qa qqi Eq fu dt's
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RSfdZ--:-r:.= ,_. 1 --- :-=- .ii Ei 
=-S-€ 

+ {fqfq
+cl+ _ __ _ :_ _=- _ra Jlh "f_* (.^) +
:-t.r. r ,. --.. :_ __ ':-. :Irll-d + frY 3{tfH(
T-_t' - 1-= -

E- ---.: n;-=- - :_=_ = _: qT BIEqR Eif (qi+
iit==-+=:- :--=-:> 

=- EEEFT A ? Blrc-m) d
dlT-T ; = .== -- =-i -=e ffqf ? ?

(a) 'The more alebi ihe :.::_ -ssues, the higher the
interest it must pay. Thts -s one important reason
why firms should operaie at conservative debt
levels.' Is this statement correct? Give reasons
for your answer. (s)

(b) "A policy that maximizes the market value of the
firm is also best for the firm,s shareholders,,.

(.T )

Explain with the help of an example.

(c) How do companies decide on payout?

(6)

(4)

(m) "m-.{ fr-frrr oFr+ a-ur Erfr e.-.fr *, r+ tcrtr ffii
E-q1-q tff +.n r z16 \rq.. T6Rf$ E-noT B fr H-fr +
sB{-fr Eur Ht- rR rrl-+i s1{r iltrq t, EF[r T6 *.s.{
se * ? qc+ EErH + frq m.Ror t r

P,T.O.

8.
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Te

=3il\ .-
+l €,=
5 QD\r'
. s.l(\
ra J
$Jr^g PoLsq=

6QLer
tT:Jtil -

c!-

(e) "sc ffi * m.-{ * erf,R ga =il $Ero.-nc q-{fr *,
<a u-fts< + frq sft {+flq * r' g*' .rdra€r' fr qE<

S qs1 q-q 
1

(.r) t-stg-c q q-qM +t ffiq i-fr I ?

(700)
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dt qrfBq 

r

(c) Answer any five questions.
gffif qte qe* * sr< frfrq r

P.T.O.
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(d) All questions caffy eqrral marks, 15 marlcs each.
qfr mfr + s+5 €ql-q E, !fu glH ls €*frqr Er

1. Provide an overv"iew of the Macro economic
developments in the Indian economy from a
medium term perspective and review the problem
areas that need policy attention.
eTrcdtq ':qpiqiren fr'qurq *rft{ qRfuT fr qmr+ €{rffi-s
ksrs sr (S dRK k{tuT qFrAq"is{ sq-st qrA ffi
* €&il frBt liq w frfr,m q:1Qft fr errqqrTffirB a

Elhagwati and Panagaria are of the opinion that
if the labor.lr refbrms are implemented they
would accelerate th.e gro'uvth in formal sector
ermployment. Do you agree ? Give reasons in
support of your answer. Briefly state what other
benefits. if &ry, do you see from the
iurplernenta.tior: cf labour refcrrns ?
wmrtr':{}q qrrRqr'ftT qTqqT B B qR 8rrT qrtrt iTr{
s] qrq n] ? eiri-qktr aiq"q *-{rrt'T ffi dHt I q+'
.e+rq qmm E r sffi Bffi{ + ffqel"T t n-d *iH r

TT'.,{q q e-flq F+ {.qT "Hq qqrq * enrek-q.-T g tinqq}
elar -cT*l,qf{ +l* *, rR-F*re *,rt B I
F{ow far do y-ou think indirect reforrns sr.lch a.s
exi:hange rate refr:rn:s usrd lowering of industrizu
tariffs impacted.Agriculture grorr,'th ? List $c:ime
of ttrre challenges th,n"t neecl to be nret if
agricul[ure i:-* to be i"aker: fonnard ?

e{xqq,t"trrr r{:Tdi B fu tsH -sq 
fl,:s teTftrffi R q r]eIrr

wi ':tt-*iftm tfr.r qt rm qr? fr& e+r*ie{ aryfr +
ffi 1q.e*11"q 

-di 
H-qTE-rT f+qr a qR Fiq qir entR erfl

E in, Ei{-Pm Tiffi ?6r fl"rfl $!-{ fi e+rqqq+il E a

3:
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c.
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"Greater integration of domestic industries with GpN
(Global Production Networks) mustfcrm an esserrtial
part of the Make in Ledia initiative." Discuss.
"frftqq Ffr{dfrs+flTterq *snrqtq arffi+
eiMq'.r q#+.{oT m t+ gq €Bqr q6s sr q-s' €iM
tswr qqr.T *.n'r qrclr frFr+ I

Do you agree with the view that there is much
iess scope for India to make major gains in low-
skili or low-tech products because it is likely to
face an incumbency disadvantage relative to
China and other low-cost producers in Asia ?
Give reasclns in support of your answer.
f?qT sTfq {.s {F{ fr ea,rr B fr .+nr +1 sq-derq qr
apq-ffia-,.fi-qT qr& E-srfr E q-3 drq fr :iqeer q€d 6q
B, q+h; *q nftr er.q sRrqr fr znq dfifr erft i&rqd
* rirftl 4 rien Ehrr-+fr $T Hrq=n 6-FrT qs €zrilr B ?
.:1qft ';a-ir- * qeT q ild frffi r

"lt is nnt the amount of exports, but the
techn'*rlc,gicai content and sophistication of
expo::"ts that" n:.atters." Critically examine the
abcve sl*rternent irr iight of the claim that both
in manufaet.urirrg productivity and product
ccmplexiqr india is far"behind global leaders.
"q;: ffitr'ent qT{l Efr, eR6 Frqffl fr il+=frqt Hr.q,n
eiir f,-{,rtil"i ry qflqaq B, q} qiq-t T{ffifl t l" ]Rq+
er-qfr dt 6mr fr qiro RMET *{ +l srrrq-s-fl efu
sflTE qfr qkni q ffi6 ftd E, {€ Era fr sqq q
uqttr E6erq fr €rTe)-{irffis qteT"T frffi I

P.T.O.
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it qitdrq; ti*n qql Trr<i H'r qreqq. q*. Ei A-{r
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r

Attempt lile questions in all.

Simple calculator is allowed.

a-o qrq ffii * stn frf,qq r

qTErRUr *A?e{ 6-r q+{T *r vsrt t r

l. (a) What are the changes in the bankir.lg system deposits,

currency holdings and the money sto,ck for an open

market sale of l0 crore rupees ?

P.T.O.



(iil) Desired currency to deposit ratio : l50o 9

(b) Uihat are the many ways in which options difter from

a future contract ? 6

(a) ff{,l sqTd qE{T, Efl AFd'q wI 5fl * ET{

€fd6 ii w.r cffiq +n qfq 1o firs wa qr

qmT elqR t{fiq i{'qT qrq ?

frql rrqt t :

(D 3Tr{f{fi' slT{lqrd 3{cif, : loe"6

(i,) qifdf, 3{frrfi qTfq{fr 3n1cT6 : 5%

(2 I 8e70

Ciren that :

(i) Required reserves ratio : 10oo

(ii) Desired e\cess reserves ratio = :''

(,ir) sif,gd 5EI qt{l 31$Ifl : l5oo

qt{ t 3ffiI Hffil ii ff+-fl' arqEI 
-3{6iq t

ftrq ETil ?I ?

(b)

2. @)



(6)

(.a)J.

(4 ) 8e70

(il) FII 3q\{ EIF S'C{ *1 Ar.n, rlZ qr fi

q.i d{s 6dFr qrf,r t ?

(,i,) frt qd * Ef-ts q{ flT BlE t ?

tffir eryiu ii tri€qf,-qsiz €q'{ql T-rr t Z

{A N 6€ ffiqT qT ss-dr t ?

Differentiate between exogenous and endogenous monev

suppll' curves.

Explain the ways in which banks have der;.':ei sereral

mechanisms to overcome defauit risks ::i,rther

(b)

(a) qHd s einef?i gfl {ffi Tfii + +q }if,{

(b)



{o)

( 5 ) azo

Discuss the efficienc.r of the following instruments as

intermediate targets to achieve the objectives of

Monetary polio :

(D Inrerest rare

(ii) Mone1, suppll. 8

Graphically erplain uhr an investor who purchases a

callable bond requires a call premium. 7

qtF{*. ffi + B?i,n TT ltg q.G + frq qq+fi

eH * 6s i i+qffiT Bqfi{nii 61 qqrdT

rn Tsi sl-iq :

(i ) ql-q 
".{

. (ii) 5f;r fd r

qrfirf,-m Ec ,q r-{flEq 166 q+. fT+{rir Ei

sTdk-o el= rgit-fir t E$ qTm elfrqq qi

3ilE{Y+fiHr Ecj E}-ft t ?

(b)

(cr)

(b)

P.T.O.



(6) 8970

(a) Discuss the impact of the following variables on the

monev suppty in the tndian econom\ :

(r) Rise in C/DD ratio (c)

(ii) Rise in TD/DD ratio (t)

(iii) Rise in non-borrowed reserves (H0,)

(lv) Rise in excess reserves holdings of banks (ER)' 8

How is Basel lll an improvement over Basel ll ? 7

qR-frq erQtqfieil ti 5<r Yfd w iTETi-f€e Eri

+ eqt-q q{ q-ql 6ifqq :

(, Sid-S srSqTn ii gfu 1.;

(,, **l# e{-{qTd ii 916 1tl

(i;, tE-*m ffi ii qfu 6io1

(iv) t-sit + srFdRffi M tifts-,e ri qfu 1en1

tso-rn, ii tso-u A' E-sT-{d gqT{ +,fr t ?

Explain the rationale for the expectations h1pothesis ?

What are the theory's major weaknesses ? 8

Briefly discuss the reforms undertaken in the Govemment

securities market in India. '7

(b)

{a}

(b)

6. (a)

(b)



(o)

(b)

(7 )

ertm qfrfie-rT * frq n-*T m.i an€qr e1fuq r

Es f=T<rq El y5s q-mirRrf +qr t ?

qrd ii qr+nT qfrTfd ErwR ii fuq rq U*rid

Y{ ri*c ii qqi eifqq r

What is meant b1 asset securitization ? In what way

can asset securitization reduce the cost of funds for

7. {a)

an issuer ?

(b) Jan Tinbereen claimed that it is not merely the number

ol instruments that are important but the number of

instruments exerting independent effects on the target

variables. Elucidate. 7

(a) Rqfu ETqIT € 3TrqzFr ffir erd t ? fivuTfu
g{HT Er{{qT tr,s erF'R qrfr+-df + tdq $r
q,t enrkr rr q-q 6T vfi-fi t ?

(b) q1 fraqrir i <T-qr lfi-qr t*" {6 +{€ BT Bq-6ruif

si TiEqT ftT t qi qE-d1t t Amo Hlqi-d
qrf q{ eda yqrq gtei erd w-fi{oti qfi dwr

tr H€ +itqr

8970

P.T.O.



(8)

8. Write short notes on any tlt'o of following :

. (, Public determinants of money supply

(ii) Primary/Direct Securities in India

(iiil Liquidirypremium.

8970

7 .5+7.5

ffifun ii t A'd d qr i{lqr< ftqrrfr lefiqq :

5qr$*qFfqfts'frqir€
I

!

3.0008970
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(c) Attempt five questions in all.

SH *q qefr + sr< fiftq r

(d) Simple calculator is allowed.

Hren<or *Qte:< s'r rfrT em r+nfr E r

1. (a) Discuss the key features of new monetary
aggregates recommended by Working Group
on Money Supply in India. 10

rrr{fr fr gqr gffi w qtr'r gq ara ergeiRrd qq

fiks Frg-=am d qfq Ee)'ffir€fr qt qqt +t r

(b) Suppose the interest rar.e 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.

qrq fitrrq fu g+, q4t qS fr ff.S. q{ qrq fr 5
qhqTfr B, qg;, fr qE fr fr.S. qr 4 qfrerd B efu
s+, ftq q{ fr fr.6. qr 8 qfrerd E r

(i) Describe the shape of the yieid curve.
. s'wr qffi + e{F6rt 6'1qofu e6{ ,

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

ar{A qrcT ger q{ fr {r+ qr .rqn + XfuqF{
sl freft"r +.{i + Rq €iqe{T qftq-sqr mr

sqiir{r st I

2

I



(ii) What is the market's forecast of the
one-year rate in two years ? 5
q] Hrm q w'q{'fr Er EET ailq.Fr f,qf'gqm
HTE ?

2. (a) Suppose required reserve ratio is 2O%o of
deposits, banks hold 5% of deposits as excess
reserves and public holds 25%o of deposits
as currency.
qrqdB etrqeqEr errfr-d erggrtr, crurrErt 20 qfr'qrd

B, ffi * qre' qqrefr 61 5 qfrarfr erfrFts RT{ +
6q q B,_o.lr Etqdr qq1sfr q 2s qReril T*r * sq
frrqfiEr
(i) Calculate the total money supply if

level of monetany base is ( SO lakh.
gd 5rr Effi fr wrqr EEt qR qlkfi trrrerrc
EEl R< so eris { B r

(ii) [ffi:$:* ?ffiI":il:i-i:J:,:ffi

H;ff#ffH?*gnmerc*n
slkrr B, fr 5qr Xffi E crdidpt fr'r'rqr st r

(iii) What would be the impact on money
supply if the Central Bank changes the
required reserve to LO%o ? 9
qR Hq *+ enqerfi R$4 d q(sb{ 10
qfrard q;rar B, fr grr 1ffi w zrlr qrrm A'n ?

87 54

P.T.O.
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(b) Why are postal deposits considered a part of
liquidity aggregates ? 6
s56 qqr€fr +1 trrqrm + Hgqm sl Ewr d
rffry u11-61! 2

3. (a) Exptrain the rationale for the segmented
markets hypothesis. What are this theory's
major weaknesses ? 7
{*Brr qrqrrc qfrqicq-{r + fuq il.bT fr anrqr qfr 

r

{q fusiil +1xge Errmftqf q{TrE ?

Determine whether the following scenarios
are most consistent with the expectations,
segmented-markets, or preferred habitat
hypothesis.
T6 freltfud e6t fu eq1fuffiqftqi €Tqen€fr, reiBir
ETFTrt, ?Tr qt{+qr qttlrcr qftrys{r$fi + gIeT get
ell{e6 TiTd B qr q-& 

r

(i) Natasha's sole criteria in choosing
among bonds with varying maturities
is the expected yield she will earn on
the bonds.
;riITaTr Eff €rer{t-€ftr{r qftTcH-dr arfr qr€ 4
fi-a qn1 s-r qfi qrq gFrqs; sfi +rs r{
eTifffi sqq -B 

r

(ii) Since Ramesh plans to retire in 2O
years, he wiil purchase 20year bonds"
Eifu rfrrr 20 q{ t ner+< Ai m +rqr qqT

i€r B, qe 20 ed * AFs rrftrrr B r

(b)



4. (a)

8754

(iii) Do1ly wishes to earn a high expected
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.

eTfr eTqi Rer q{ sfi vq efikr Ref
fr .:nqTr +lrft t, Afuq sg+t qrq?t+Tr qfq
q{ Afs fr B r aqrifu, T6 s-Er qT Fifi €{-qfE

+ df-s {sffi cn fuql.r +T Tr+ft EqR a
sTsl erfss enq til E r

(i") Jay prefers one year bonds even if they
have a lower yield than any other bond.

8

crq qs q{ * Er< +1 q€q EFTilr B, cra a
Fr q( ffi grq tr€ + g"Te-a +-q oreT t r

How can the existence of asymmetric
information provide a rationale for
govemment regulation of financial markets ?

€rfiqfud qErtr sr atke, ffiq eqrfr + s{firft
hk{rrr + kq il4 +t ErEr=r EFT ssrr B ?

P.T.O.
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(b)

5. (a)

"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

"q6f eTf$s riqrFrs rpr Eff Tr:T*q s-G E, T6i
*orqrf,T Ehl qk{o qqq * elt q E6q Fiilr Efii qfr

errqaqiFf,r +ft B fl ry1 q-6 E6effi q&, rce qr

srfrfrdd B a ewi q"Trq fr q-6qr fr I

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

En{rff qyg * riaiq q ffirr 61${T *.mfr q<

*ti s-{ r

Assume there is a put option on Asset ABC
tJrat expires in one month and has a strike
price of {tOO. The option price is (2 and the
current price of Asset ABC is { f OO. What is
the profit or loss for the investor who holds
it to the expiration date in following
scenarios ? 8

qrE d fu qAz ABC tr{ am gg eTaert t, fr w
qr€ q €rrr$ * qrar B €ft( 100 T sT {fr{€F ,n{€
E r k*eq T-q 2 { t mn ete eec m Tdrnq
frqil 1oo < | 1Pq6P6 qRtaql q E€ qrrk
fr frrftq ilcF rtqi qr& ffiam + RTq ilq q 6rfr
HTB ?

(b)

6
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(i) tong a put option

drr q ge eiferr
(ii) Short a put option

efid q gz eiTer;r

Explain in tabular and in graphical form.
Trrrot{€r ert{ qrfuss Fq q q-sqr EFt I

6. (a) What were the policy responses to the two
banking crisis for the period : 10

fuEqft&T €rqfq + frq *fr m+, ffi + frq
ffi+qqrqzFnt:
(i) L9e7 - 2OO2

1997 -2002

(ii) After 2008

2oo8 fr er(
(b) Will Basel III raise the cost of credit and

hurt growth in India ? 5

Esr Avm -111 i *.r ff flrrrfr d Erqr ts a.n
srr(f, fr fuqrru (( +l gsqrq rgqrqr B ?

7. (a) Discuss the role that RBI plays in the Indian
banking and financial system. 9

ffifiq qH.T et-( ffiq qR{Tr fr err<.*.err$.
d p-6+ qrtfr qqt *t r

7 P.T.O.
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(b) What properties should a variable have to
serye as an intermediate target of moneta4r
policy. 6

qlkd fifil + qeryqff dH + Fq q E6r{ EFri +
fuq q-s q{ E flr gur ffi qrfrq a

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

7.5 + 7.5

ffifunqAtufr*wrikwfrqRrd,
{a) Liquidity Adjustment Facility.

fGkIT qqr+q{ gBqr t

(b) Free-rider problem in aggravating adverse
selection and moral h.azard problems in
financial markets.

Fffirq qr.-nt q qRqs qqq sfu +fu6 qfr( qar

sqrqTeit .b} Ert fr fr-rrgsr rlEren I

(c) Role of margin requirements in futures
contracts.
En{rEr er5{ei q EnHr sTrreftFrsfr fr 1a51 ,

28008


