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1. (a) What do you mean by balance of payments

accounts? What is the fundamental balance of
payments identity? Explain with examples.

(b) Define private saving. How is private saving used

in the economy? What is the relationship between
private saving and national saving? (7.5,7.5)

(a) Trrdm qE.ffi Tdr+ + cTrq wTr $rfl+ *i grnrrr y6qFr

ql +fufi t'Scrr wr +? sErarur rrEa eqar{ql

(e) ffi wm + ch{rkd mtr cr+tq+en t ffi qq-d 6r
lrq+rr ++ Eiqr urar *i ftS qqr Brlr tr,qq ctn *
frq Hqr (dq *?

2. (a) Explain the determination of rate of interest by
the demand and supply of money. What happens

to the interest rate if:

(i) Nominal income increases

(ii) Money supply increases
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(b)

3

Seignorage is the real revenue from money

creation. If the gevernment chooses a constant

rate of nominal money growth and maintains it
forever, what would be its effect on Seignorage?

(7,8)

Eqr fr cr{r *t ffi ara EIruT qt + fukur fr qrsr
qtr qrq (r tnT Hr +il B qR:

(i) q-q-qr=r fr snq n Ek Afr +

(ii) T{r oilEffi q.c-ft e

ffi g-tr{ t qrfrEm rrcrq *r qE sron qrdftm' Em

Ek m vn Rn qi T{e * Brh E+ En{n + ftq E-{rq

{rdfr +, fr EfrsT (Seignorage) qt wr eqrs ct{n?

(a) What are the social cost of expected and

unexpected inflation?

(b) Write short note on following :

(i) High Powered Money

(ii) Quantity Theory of Money (7,8)

(sr) erqkd qh iIe-iqrRrd 5-fldR fr qrcrfu+. olrqiT trTr

Bi

P,T.O.
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(e) fiqfrfu'd .n rfhw M fr(+:

(i) s.q uB-r 6T rrr

(r) EHr s'r qar frraril

4. (a) Define IS curve. Explain its derivation graphically.
Explain the f'actors causing shift in IS curve with
suitable diagram.

(b) Suppose we have an economy described by the
following lunctions :

Consurnption Function, C=50 + 0.gyd

Investment, I:70
Government Spending, G:200

Transfer Payments, TR:100

Tax Rate, t=0.20

(i) Calculate the equilibrium level of GDp and
the multiplier in this model.

(ii) Calculate the budget surplus (BS).

(iii) Suppose rhat t increases to 0.25. What is
the new equilibrium GDp and the new
multiplier?
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(iv) Calculare the change in the BS. Would you
expect the change in the surplus to be more
or less if MPC is 0.9 rarher than 0.8/

(v) Can you explain why the rnuitiplier rs 1

when t:l ? (7,g)

(cr) IS Tm' 6) qfrTrfr'il etr sc$.$qh qi W+q Errr

€rrErEgt scAffi erfus * Irdr€krr t tS qm fr qearq

iTr+ srA q,,rc+1 * Effioqr dftrcr

(s) qr+ fifuq fr E{R tnq fr.c{ftrfr{f, qrd snr qffiT

enfarqen t:
gn+lT rFFFt, C:50 + O.gyd

ftfu, I=70

TC*lt ffi, 6=299

en{mur tIflFt, TR= 100

ifi-( Et, T: 0.20

(i) s{ fr-sa fr vqa st( TstE + aglm kR Bfu

Ur6' fr rrq-<r etr

(ii) {tr{ cTErtq (es) eft rrurqr qtr

(iii) qrt Afrrq fr' t q.r+t o.2s * vrcn *r ;rcn

trgfir GDP 3th qqr g,Fr Er *?

P.T.O.
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(ir) Aq( q qMq fr rrsqr otr qR H,1PC O.S *
"rqpr o.e * -d wr enq o+fudq t e-rarq fr
YSE q-q qr wrqr qti?

(u) wrT i{rq qcn n-+-i i fr' ue t: 1 +f,r e fr

{ur*. 1 d'+dr a?

5. (a) What is Iiquidity trap? Is monetary policy effective

in this case?

(b) The following equations describe an economy-

Consumption Function, C:0.8(i-t)Y

Tax Rate, t:0.25

Investment, I:900-50i

Government Spending, G:800

Money Demand Function, L,:0.25Y -62.5i

Real Money Supply, N4/P:500

C,I,G etc are rneasured in Rs crores and i in %"

(i) Find the equation of IS curve.

(ii) Find the equation of the LM curve.

(iii) Find the equilibrium levels of output and

rate of interest.
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l Attempt any four

2

of the following :

(a) Exarnine the definiteness of the

forms :

(i) f(x, y) : -x2 - xY - Y2

(ii) -x2 + xy - y2

following quadratic

subject to 5x - 2y = 5

(b) Find the domain of the follorving functions and

draw the sets in the xy plane :

(ii) e(x.y)=Jo-(;aB

I

[In lieu of B for PWD]

Find the domain of the following functions :
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(i) f(*,y)=l*o1"rq

(ii) g(*,y)=,Ff-1

(iii) f(x,y)=m(t-"' -r')

(c) Show that x2 + ,: - 6 is a ler,el curve of

P.-f .o.

f (*,y)=r['.1 - x2 - y2 + 2 ancl r]rat all the

level curves of./ rnnst be circles centered at the

origin.

(d) Ler, - .|,n,(x. + yr;, I;ipd , **tat dxr cyr ,

(e).Examine the honrogeneity of the follg*i,.,g

functions :

, .)
(i) F(x,, x". x.) - t*'*tI')-.\ t. ._t, .-J/ 

"f + *l * *{

t

\

v

\
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(ii) G(x1, x2, x3)

4

: (*l +bx! + cx!)

2. Attemitt atrY four of tlre foilorving: (4xi:2-\')

(a) Suppose a monopolist is practicing prit:e

iliscrin-iirlation in the sale of a product by chargiirg

<1 ifferent prices in two separate tnarkets'

SLrppose the demand curves are Pr : i00 - ()l

and P, : 80 - Q, and suppose the cost ;t'nt1icrt1

is 6(Q,* Q,). Horv much shouid be sold in the

1u'o irarkets to maximize profitp? What are tlre

prices charged?

' ,liicrirnination is

How much Protit is iost rl Pri':e

rnade illegal?!

I

:

l
I

I
,

.!
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(b) Use the exrreme

5

value theorem and find the

values for f(x, y)

{(x,y): x2+y2<I}

extreme points and extreme

defined over S when

f(x,y) = x2+y2+y_1, S:

(c) Ler the function g be given by

g(x, y) = x4 y4 + 2x2 y2 -

Find the slationary points of g

as.local maxima, locai minima,

global minima.

(d) Examine the

functions :

concavity/convexity

(i) f(x, y, z) = (x + 2y + 3z)2

)*l - r.,lLJ

and ciassify them

global ma
..

orxima,

of the foilowing

P.T.O.
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(ii) f(x, y) : x

(e) Maximize U(x, y)

px*c1y=m.

6

-y-x2

: 100 - e* - e'v subject io

functions of p, q, anti(i) Solve for x and y as

m.

(ii) Prove that

degree 0 as

x and y are homogeneous

functiolts of p, q, antl m.

of

3. Attempt any three of the follorving : (3 x 6:1 S)

(a) Show that any function x : x(t)

.equation: 
(t - a)2 +.x? - a2 is

following differential equation :

2tx91 +t2 -x2 -o
'dt

that satisfies the

a soiuti0rl of tlte
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(b) Find the area of the region bounded by y : x3, rhe

x-axis and the line x = 4 for x > 0.

(c) The marginal cosr function of firm is Ir{C : (log x)2.

Find the total cosr of 100 units if rhe cosr of
producing one unit is Rs. 22.

he

v)

(d) Find the differentiar equarion of the family of circres

passing through the origin and having cenrer on

the x-axis.

.l
4. Atternpt any one of the follou,ing:. {1x7il)

I(a) Solvc lhe follorving Iinelr progremrrrirrg problenl

Max 3x + {y

[3x+2v<a
subjcct to I .'---J--"v lx+4y<4 x>0 Y>0

Compute the increase in the eriterion fLrnction if
the first constraint changes to 3x + 2v S g.

P.T.O.
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(b) Write ti-re duai of the linear programming problcm

llirretl irl part (A) above ano solve it'

(soo)
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Er+ * ftq ft{Er

o
2

1

2.

3.

{fl H:rc-wi * ffi S ucr frq {q ftrtRil €rm qr srrrr

sr5-f,{r*.Rfuq r

zT6 ]rrtqzl a r{r{i' { ftnfrc t r

Eaft'am a ffidsmfrffi, z

rrmntr

€rqr€rdattflqlsq*rrqrq* r

y$ ;rc;r- q,r i5T tsrR +r*fr qr fr'& ffi g6. qrsr t Aftq, eB-{
RS c-flil 6r qrurc 16. fr *cr qGq r

Part A

1. (a) Rani and Mani have 10 glasses of lemonade (L)

and l0 slices of pizza (P). which they divide

between themselves. Each has the same utility
function: u : max(L, P). Furthermore, one slice of
pizza and one glass of lemonade give the same

utility to both of them. Find the Pareto efficient

allocation. In a diagram, show the Pareto efficient

allocation and the contract curve. Is this allocation

an equitable distribution? (4+2+t.5:7.5)

w-{rrr{t atffi 2 gtFr

4.

5-
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(b) Consider a 2X2 exchange economy. Show that

the tangency of indift'erence curves to the same

budget line does not ensure Pareto efficiency.

What conditions do we need to impose on

preflerences to ensure a unique and interior

solution? (s)

(c) 'If we want to find a wiy to aggregate individual

preferences to form social preferences, we will

have to give up one of the properties of a social

decision mechanism described in Arror.v's theorem.'

Discuss. (5)

(sr) irfr $( qFr + qH fit c'fi * t0 frnrn (L) HEr

frqt + 10 Rrttr (r) tr ftT* t Bir$n fr qrr et *r

v-&e[ 6I Vs' fr 3cfift"d1 q,v{" *; r.r: max(L, P).

Ee+ ffirqr, fi-ffit rnl vfi Essr vs & $q1 6r q-d6

fi-frm ffi et *.ffroqq]fr* tei *r qnfr E,* ={q-cq 
^

ara atr i{t€ t, qil* 6c{ BTr{.{ w irgua e-m

frrsTqr HT rrd sTl{c{ \'in r{il"r kfliu[ e?

P.T.O.

o
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2.

(e) zxz frfrtq inkcelr vt fi-{R otr M fr qqrr

qwr trsr + yh irffft{dr sfr fr qfi<r H Eemr

gHE-{H ;t-6t tEIiII Et VS rqvrS \rE STrArCfi R-qIEIFT

Ehkf, 6* + ftq E+ st+drfr qr ft-r rrff d mt
q.{+ fr snqsffiiilr *?

(,r) 'Rrcrfu*, yrvBqaislt dt ear+ 4 frq qkrffi ymfrm-cr*f

61yfi-{ q-<i qr t'6 (tfir r+ffir qrdt *, fr Et tt
+ yta t sffiil qrqrko frdq m + {fr t t q-s

* *.fir *rnr' wi qt r

(a) Consider a two-input (capital K and labour L) and

two-product (X and Y) economy with the initial

allocation of K and L between X and Y. Derive

the efficient allocation points in the Edgeworth-

box diagram and also find the corresponding

production possibility frontier. (5)

(b) Five persons A, B, C, D, E constitute a society

having preferences regarding four alternatives p,

q, r and s. The following table shows how each
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person ranks these alternatives from the best to
the worst, going from top to bottom.

(i) If rank-order voting is followed then which

will be the least liked option? Explain your

answer.

(ii) Suppose pair-rvise voting is followed. First

consider p versus q, then consider the

voting between the winner of this first
contest versus r and Iastly the voting
between the winner of the second contest

versus s. Which alternative is the final
winner? Consider a different voting order.

Suppose we start with voting between p

P.T.O.
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and s. Then there is a vote between the

winner of this first contest and q and lastly

between the winner of this second contest

and r. Who will be the final winner?

(iii) What clo the answers in part ii illustrate?

( 5+5+2.5:12.5)

K (ffi), r (crt) t x, eqt v *qzq srfi-6 BIr+f,{

*qrq!o.a- 6'Rm' ('IS r *r ryq L) gs*-ssre

(x, y) qt fun qtr vsre?i-dffi i{fr€ { qsrm

sTmcr frgS fr1 ffia of om gS + q6c u-nffi

Hqrdr{r tl-fi yrcil qt I

q1q ek A, B, c, D, E qR fr-m-cfr p,q,r nqr s *

Rqu t qts{r q-e rrcrs qr 16.r q.til *r frq 616,

E{rffr + fr fr'{ rmn v-&m qk gq frmefr +1 sqi

t ft+ e1 *{ mt Ev rdfnc t ft-fwc fr *fr +
rrqrr *r

(lr)

(e)

a



Person A Person B Person C Person D Person E

p S S P r

q r q r S

r q p q P

S p r S q

o
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(i) cR tfi- of€r Afrir 6r qrd;r frqr vmr t *
trs* sc qrd fr'qr urt srf,r ft-6ff qtq sr

*rTr? im* yff fr qnqr otr

(ii) qrr frfrq +fuR cirtr{ fr-qr urm Br qr& p

YEr q Yt ft-{R qt, frr gs q-f,e qmftdr +
fminr a.+ r * qtz ?redFr qr fuqR q.r'vs Bt-d

t Enfr smfrm + ffinr a.qr s * fi-q cilff{
otr q.tq qr frq-fr Jrfrq ffif,r *i gq. im{r

.rncLn $q C( nsii 6Tr CfT ilff,q ErT p i[etrt

s * &q Afrtr t E.c oG tr fti( Tf,fr

ymFrf,r + Rdr ireTr q t +q \rq irf, S E{t
yffiftilr * e-+f,r cqr r * ftq w.qtc ftm
qftc frt{r +tr *mi

P.T.O.
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qr{r ii t frq rrg BrR wr wfie *?

provision of the public good'

a
J. (a) Draw a suitable diagram and explain why 'there

will be too little of the public good supplied in a

voluntary equilibrium relative to an efficient

(7.5)

(b) There are two types of electric pencil-sharpener

producers. "High-quality" manufacturers produce

very good sharpeners that consumers vaiue at

Rs. 15. "Low- quality" manufacturers produce not-

so-good ones that are valued by consumers at

Rs. 9. Assume rhat high-quality matrulacturers and

low- quality ones do not switch between qualities.

At the time of purchase, customers can neither

distinguish between a high-quality product and a

low-quality product nor can they identify the

manufacturer. However, they can determine the

quality of the product after the purchase.

Consumers judge the quality of pencil-sharpeners

available in the market on the basis of the average

quality sold. If q is the fraction of high-quality

and 1-q that of 1ow-quality pencil-sharpeners,

a
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consumers are willing to pay the weighted price,

the weights being the fraction of the high-quality

and the fraction of the low quality sharpeners.

Both types of manufacturers can manufacture the

product at a constant unit cost of Rs. 12.50.

(i) What will l:e the equilibrium value of

q, the fraction of high-quality pencil-

sharpeners? Show your result in a

diagram.

(ii) Suppose the cost of production of low-

quality pencil-sharpeners remains the same

(Rs. 12.50) but the cost of high-quality

pencil-sharpeners increases to Rs. 13.

Additionally, producers can also switch

between the qualities. What r.voulcl be the

market outcome? (5+5: I 0)

(a) vfi sqgffi fra qqrqq *r wor dfrq fu rrrffifi
qE + E{rf, HrsErFr d ga-* t €Eer-*. H,gd-{ +

qTf,qR"o" sE !fr ffi e-ga q-q Efr *fir

P.T.O.

g
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(s)

10

A v-qn * E*B(q' +fud-{ndqr BFtIItifi *t

"ij-T-gutaf,t, frqtfi s-gfr std- nrd;rt qr -vfln*r

6i* * d scmffir*- EnI Is ec+ t qeq-qrr * r

..frq*{yr+flr' ffiqTI q'c ii-d nrtun qr csrrq qd
i \fr sc$rffirsii ercr e dcq q q-irqm i r qr+ H fm.

s,q {qtrirT nqr frq {urs-flr sre ffidr gfr s} Aq

qrw kq r8f 6-ii *r r<fl-e * tqq, urro ca*g1-561

6q1ftq-gq-aql qrA sflrE * fts erdi ;tfi m t-o't

*< e fi t ffdilr fr qaqrc qi{ T+,t lr ara&', t
ctd + qr€ sf,Irq fr {qqil ftrifrf, qr r*t tr
sqrtffir, tS r{ iflqr g"Iqf,r * errcm c( qrf,R {
uqaer qfrd*rtrdqd d yrrar d jrffi tr <R q

Bal*rlultti{t ?FT BT{t i Bfl{ t-q ftcr*gurrar arfr

ifof,-rflq-{q rfiT st:tt *r oqr{rffiI i{nrf, Tiq 6I UrtdFT

qr+ * *qn *r wd wa-gras oqr fi'q IqTf,T
qrd Enqqi mr srsr e{R ir ffi'n*n * frqt.n tz.so

wA fr pR q6r{ flrrt r{ vflr€ Hl ffq m.i {*.e

tsr

(i) s?q IqqET srA ikd-Ynffi * un q cr

FEoq qu wt *m? 3xqqr qfunq BTR€ t
frrsr{q r
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4.

(ii) qrrfr&q fr ftcr-guwm qT& nfrm-ffi{€ +
Uflrfit tfiT Er{kt Tqrrr (Rs. 12.50 ) T6tI €,

tkq;zq*gurrtrr qre m-f,-{nq;r$ fr arrro

qaqr €. 13. qtr+ tfrry, ffifrr gUil +
fu fi frq ffi{ v+'i dr ErmR fti rft'n mr

d{n?

(a) A cinema hall is located next to a factory. The

efficiency of the workers is negatively affected

by the loud music in the hall. The cost function of
the hall (Cn) and that of the factory (Cr) are as

follows.

' 
Ch : 5x2 and Cr: 2y' + 4xy

x and y are the outputs of the hall and the factory.

The output price of the hall and factory are Rs. 150

and Rs. 90 respectively.

(i) Suppose the hall decides its output

independent of the factory's and the factory

decides its output based on the hall's. What

will be the output of both units?

P.T.O.
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(ii) Suppose the factory and the hall decide

to merge. What will be the output of the

hall and the factory with internalized

o
3632

externality? (2.s+s:7.s)

(b) Amar (A) and Saurabh (S) are sharing a flat.

They need a water filter and it costs Rs.80 per

unit, The water filter (F) is a public good in this

case. F : I if they get the filter and 0 if don't get

the filter. Their utility functions are as follows.

UA (F, Mo) : (1 + F) Mo and Us (F, Mr) : (2 + F) Ms

Uo and U, are the utility functions of Amar and

Saurabh respectively. Mo and M, are Amar's

expenditure and Saurabh's, expenditure on private

goods respectively.

(i) Find the reservation price of each flat mate

for the filter.

(ii) Suppose the endowment of Amar is
Rs. 100 and that of Saurabh is Rs. 75 to
spend on the filter and private goods. The

price of a unit of filter is Rs. 80. Suppose

both the flat mates want to share the price

of the filter equally. Will they be able to

purchase the filter? Justify your answer.

(5+s:10)
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' (w) vo *+B * ft-s-c qqt fr+* ri-a rum *r da t A-q

qfu t m+qrftfr fr qr4rqrf,r q{ ctfiRr-Fr.r yrIrq {sHr

*r d-a (cn) sk de$ (cr) nfiT ill-rlc1 sEr;t Eq gtfin

ir

Cn: J12 ' 6q1 Cr: 2yz + 4xy

x (sr y €ia Bi( @ * rwrq Sr d-m qq q.Rqrt

ifir YaTrFr TFI inqu: Rs. 150 *t Rs. so i r

(i) qrr frfrq fr Eid $ftt + Hr{ *or ilrqr

Yflre ftr qlm * aqr +{rft ittt + wgEif,q

serre * BilqR rR i+rqr 3FIr-{ m qr& *r ffi
F*.rd ?fiT Tf,trfit wr *rn?

(ii) qrq frfrq ffi Brli ato q<st traq q-rt m,r

fioiq 6-d *t i{ffiq. Ergil sre 6i-d Bfl{

q,rrcr+ rfir ueirq qr *ml

(e) errt (A) oflr qliq (s) qm. *c qrnr qt rt *r s€
crft fr-im qfr qmn t B{t' \-6' fr-crt fr frffi r eo

*r gr qme t srct ft-€{ (F) q-*. in&ilk*, srq Br

F: 1 BrrR lr* 8ftzr fiHTr i *r o *rm fr,<'.r rS
fri{'f,r *r cc*fudr qr{ w c6R gr

P.T.O.
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UA (F. Mo) : (l +F) MA HqI

Us (F, Mr) : (2 + F) Mq

UA Hqt U, S-rt{t: BFR \rdl (krT + 3qdfr-dT q-a-+ *r

MA irerr M, Hq{t: 3rfl g{ d{q * Frfi aqS w

fril Ert sr& qq gr

(i) fr-tr * frq Eeo' *c tc tnT sneior Ts Hrf,

frtrdq !

(ii) qm frfrq fr erq{ fr iltrq ffi roo wt aqr

+iq Eil zs wt * fr fr ft-cr aqr ffi unrr

qt q{ 6r* + ftq * r frar fr q-6 ro,r{ 61

frqo eo dqA * r qr< frfrg fr ffi'*d qr?ft

fr-€{ fr *qil d (qFr 6ri t qrsr qrqr qnt

*r uqr a fri.€r €A-€ qrt,t? e{ct sfl{ 6T

3*frs fta qtr

Part B

Consider a monopolist with the following cost (C(Q))

and the inverse demand (P(Q)) functions.

5.
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C :25 +.2Q and P:100-2Q

Where Q is the monopolist's output and P is the

market price

(a) What is the slope of the average

you make a comment on the

monopolist market in this case?

(b) Find the monopolist's output, price and profit.

(s)

(c) Do you think that the government should intervene

and regulate the monopoly? Justify your answer.

(s)

(d) What will be the total output and profit with the

regulation? Explain your answer with the help of

(5)a diagram.

fi-Rry nr{rn (c(Q)) sfu Effiq qm (p(a)) sorsT +
qpr $fi" \'s.r&-s.R w frqn qt 

r

C:25 +2Q and P:100-2Q

q-d q g*"rEr*.rt tnT sel-ff[ qs p Erf,R firo * r

cost curve? Can

nature of the

(5)

P.T.O.
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(a) alq-d

t6

Errt.r q[' qT ara wr *i Btr Bilq gs qmd i

(e)

6.

!e,rB6ri srwm +1 ffi w ffi mr vo't i?

(s) qmrErm.rt tn, sf,nrr, fr{fr \'s HTt EI-iT dfrq r

(e) wr cnq-*} crrar * fr qiqn q1 EKfrc rrq q:firElq.R

d frffid qrqr qrtrq? snc* irff qr sfrfu ft-a
qtr

frRq'{m * qrq Ea Bgrf,{ vs artT ffi *.ni sq+

3rR t5I {GIIlilT[ tnT lT6tq-iTt 1T FIq Efltmq I

(a) The inverse demand function in a duopoly market

is P:300-Q, where Q: Qr+Q, Q is the total

output and Q, and Q, are the output of firm I and

firm 2 respectively. Each firnr has a constant

marginal cost of Rs. 30 per unit and zero fixed

CoStS.

(i) Suppose both the firms decide their output

simultaneously. What are the quantities

chosen by each firm? What are the market

price and profit of both the firms?
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(ii) Suppose now that the firms decide their

output sequentially and the first firm is the

market leader and the second is the

follower. What are the quantities chosen

by both the firms? What are the market

price and profit of both firms?

(ii) Draw diagrams for the above two cases.

Compare the market price in part i with

that in part ii. (5+5+5:15)

(b),Consider Hotelling's model - a street of length

one, consumers uniformly distributed along the

street, each consumer having a transportation cost

equal to 2t, where t is the distance travelled.

Suppose there are two gas stations, one located at

ll4 and the other located at l. Find the demand.

price and profit for the two gas stations. (5)

(sr) qo" Er&mli qrilR t Etffi'q qm q-a-q i: p:300 - e
war Q : Q,+Q} Q E-o rera * nqr Qr vq Q2

ir-qrrr6 .n'{ r *r q"{ z trr irf,il-{ 3; y$m q.'S fr
fu( fur arrm 30 EcA 16 Emr{ Hqr Rn aFTfr {q
*r

P.T.O.

o
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(i) cr+ (f,lfrq f*. ql'il qfr \tfi rTIq iT$tt 
=-f,Ir€ 

iFI

mr& Sr r+*. q.,[ anr gft ng rnr{ wr *i
ffi wtr ifiT inETR mfrd ft an wr i?

(ii) if,dr rrrir mfrq fr qiqfu erqt mqrE d fiR-fi

nq t cq q,ce * aqr qr& q,'S qr+c fi-s(' +

nw Ert sqrnfi ir *fr- q-tr ara g* rr{ cr-dr{

ecr *i ffi s.sT iFr itruTR frqt nqr EFi rEtT

t?

(iii) Bcil-ffi ffi Rrffi * frq t€rfud tr;Tr{sr

rTrrr i + qrqm *{f, fr ffi-cr qH ii * q"nr

firotqtr

d-dk{r d fr:s-d vr frqn ot* rso * ff vs', (srr'

* Aqt uqrr t ffif, uqrtwr, e-++. sc+{ilr d
qftE-tT Hr{n 2t * mr+t *, wa t .rq fr r{ Et *r

qm fifrq fr + +{ €{rt d, $F l,/4 .n Rra A *l
Enr I qt ftm ir **- +{ ffi- fr cr{r, ft{d *r
FtrtT Er-fr e{Ifrq r

(s)
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7. Consider the

t9

following 3x3 game matrix.

(a) Define Nash equilibrium and find th
Nash equilibrium for this ,., ,urr'I."'" 

ttt"",:;

(b) Define strictly and weakly dominated actions. Are
there any strictly or weakly dominated actions in
the given game? Explain your answer.

(c) Remove the dominated actions and get a

matrix. Find the Nash equilibrium in
straregy [ormat.

(s)

2x2 game

a mixed

(5)

P.T.O.

(o) The market demand function in a duopoly market
is Q: 140 - p, where e is the total demand and
p is the price. The marginal cost of production is

o

L C R

U aa 2,1 2,0

M 1,1 1,1 1,0

D 2,1 4,2 1,1
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zero. Firm 1 is the existing firm and has decided

its output (Q,) Firm I is contcmplating entry. If
Firm 2 enters then it must incur a sunk cost K,

after which it is allowed to choose q, (output of

firrn 2). Compute the threshold value of K2, above

which Firm i prefers to deter Firrn2's entry.

(s)

fiFtfr{t{,r s x3 t{t +qffi qt fiqn qt r

(er) Arr reo-{ fr1 cfr{Tkd 6t cil( Efl 3x3 t{ * ftq g-d

{srfrfr isr rgec. ara et r

(e) IF qs gfu fiqrfr 61 qfr{rkn qt I wr frq rrq fu
q +$ 6a vs EfiE r5s ft;ur( *? 3lcisfrt fr qrqt

qtr

a

L C R

U 3,3 2,1 1,V

M 1,1 1,1 1,0

D 2,1 4,2 1,1
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(r) yqrft frcrfr +1 rcr t aqr z,z *c +qffi yrq mt r

frFrd turfiR yr6c t fu v-go,+ nra d&q r

(E) Er&m.R ersm t qrcrn crri qffiT e: 140 -p *, wa

a Efr qm A irTr p *q-f, i I irFnfir fr fur arrrr

{*r *r w{ r qlq{r s.f, * i{h Be'+ Jrqni srs-cge ee

m ftqr t aqr q-{ z rtsr qr fr-ff qr c& *r qR

qr{ z can si-& * * lrt K2 vfi arrm * erE Bt
q, (s{ 2 6r B{rsrgr) 3-{+ fr ir{cR fr qrft ir
K2 * wrnm *rrd E& rrqqr qt, ffi s'qt rR.{ l,
q'{ z d yRk *1 t-oq, cqE 6ifr tr

(a) Suppose three players play a game with a selfish
motive or try to maxirnize their own payoffs. Each

of them announces an integer between 1 and 6

(both integers included). If the three integers are

different, the player whose integer is the closest

to 213 of the average of the three integers gets

Rs. 6. If two or even three integers are the same

then Rs. 6 will be divided equally among the

announcers of the integer/s closer to 213 of the

average of the three. Is there a Nash equilibrium
in this game? /{\

P.T.O.

8.
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(b) Do you agree with the statement that a monopolist

does not have a supply curve? Explain your

(5)answer.

(c) The marginal cost of the monopolist is Rs. 10.

equal to the average cost. Assume the monopolist

sells its goods in two diff'erent markets separated

by some distance. The demand curve in markets

1 and 2 are as follows.

q, : 70 - p1 and e2:70 - 2 pz

where e, and e2 are the quantities demanded in

market 1 and market 2 respectively and P1 and p,

are prices in markets 1 and 2 respectiveiy.

(i) Find the equilibrium price and quantities in

both the markets. Draw the diagrarn.

(ii) Compare the price elasticities of demand

in both market 1 and market 2.

(s+s:1 0)

crr fr&q fr-fi-{ffi Er-ff erq t qq'+d iffi
* qr erq+ Hq * Urrdm 61 ol8rm-{q qit qr vqrs

qi* *r iffit t u-&m r sk o * fiq q6 Xyim *

(w)
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(s)

23

*qun qirf,r * (ffi Wf-+, {rfra ?,)r uR fr Xrn-*

imFT*ffoq t, fr frT @ sT qvrf+. fm Wn-* A
Biw * zts * E+ fr$-c *, st o wt ffi tr
qR A qr ftq grFm mm fr * n o * fi-r + Bit.d

* zzs * q.fu {ufi-6 * B-{M * fu *qnr

sq t funfuo ftqr urg{nr eqr E{r ti-d n fu'e-gdr

*i

trlt iITq E{ s'?l'r t vrra B fr vorffi mr ffi
q* r& *ilr ti swrr ER t-qqTrg r

(q) q-*" lo,rffi 6 ffifr frrffi r0, EcA * fr fr r{t{r
arrre * qnqt *r cm fr fr wrEr*lt 31q{r 3wrq fr

inn{T*.i{er{r EMrn'{ fudr * * Eo tt t aa{ *+
Br qrtrR r iTrtr 2 + crr trfi'Eir nqn * I

e1:70-p,ande2:70-2pz

o15T Qr 6r WII Q, lfi-ffrr: rffirr I 3tt{ qrf,R z fr qrfi

rrft qr*r t irt{r p1 (r{r p2 fr'{:tt: rrctR 1 *t e { ffi
tr

P,T.O.
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(i) ++ qrsrt + n-gffi *rs nqr qr*r Erir d&e r

({oo)
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SECTIOI{ A

lug m-

Answer briefly any six of the following questions.

(5 marks each)

ffiFq-d t t fu€ s6 ,{i + €fh.il dn{ Afrq I

(s er+. v-e6)

1 . Explain why the share of the population that works in
the research sector is less than optimal in the Romer

Model?

qrqr s,.i fur drqr + Bris'Err *a t m.rq q-{+ qdt 3{qtA

6-r F€r {dfflq * oq Eil B?

2. You are given the foliowing information about an

economy :

Saving-output ratio : 20%

Capital-output ratio : 2

Expected rate of growth of output : 6%

Discuss the possibility of steady growth for this
economy in a simple Harrod model.

sirq-+1 qo s-riq-seTr + qfr { ffitrq-o Eti-*-rfr fi .r{ *,
tiikT-3flr(q li-sCffr = 20Y:o
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3.

1oft-ssr<t ietlr11 = 2

B€rffi q1 gk Efr Jr+ftrfr €r = 6%

ViF rflErRur il{r + qq if,?tffieTr + ftrt fr--s.'ts ql Rrirfir

Yt Tqf frRqr

How does Friedman's 'fooling model' explain the

occurrence of business cycles? What do you think
would be the shape of the long-run supply curve under

the assumptions of this model?

ffif 6't 'r6RrI atqt' qmn {* H1 Er-{r fr qrgt dfr
qrn *? iircd BrT dlrirr * ft'rs 6rqr fr qqn* d n-re
-ffi;r ffi rm HT ilrrfiR wr *rn?

Suppose that a foreign exchange trader observes the

following exchange rates

$1 :€linNewYork

€i : f 0.88 in Frankfurt

f 0.80: $ 1 in London

Show that there is a possibility of profitable arbitrage

and calculate the profit on a $1000 investment. Explain
the market mechanism by which consistent cross rates

among the three pairs of currencies would be

established.

P.T.O.

4.

3
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s-irrii qt qf, fttfr gr qrqrt ffitq-d 'Efrqq Et q]
?isf,T *

$i:qdf-d+€1

€1:iffiiso.ss
H-fi q r o.8o: ti i

M fr Errtrqrcrm Bi{iqqrfr Rr{EnT * eit s,ooo ;; fr}sr
qr drtr fr rrurqr qtr yq ermR E-d fr qrcqr qt ftiu* gnr

5-{rfr * fr-{ dt + q-s d{rrrm *iq tc eirE-o itr

5. Consider an economy under a fixed exchange rate

system with

Nominal GDP : $ 220 million

Money Supply : $ 50 million

Velocity of circulation of money, Y : 4

MoneyMultiplier.m:5

Use your understanding of the monetary approach to
BOP and find the effect on BOP of the economy, this
situation would lead to, given that monetary authorities
will keep the domestic component of monetary base

constant.

What do you think would happen if the economy was

under a flexible exchange rate system?
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\q frFdfr fr'fr-{q qt cunfr * err v*' intq+ren ctEqn

6t

;rFr-qg fi0ft : 22o frfr€Fr dFR

T{r Xffi : so frfr++ iidr

8m + qqffi 6T t{r, v: 4

EqT guIfi, m: 5

fi*ft + frq dBfi EffiT * srwt TqEr 6T ulqhr 6t
Bfu Earfqq{qr + fi*,ft yr ytrn 6r RrT crrtrg, q6 ftrfr A
ETsft fr clEffi s{Emrft dttrq. onm * *q qr6. + R{t

rfir

Bnqql wlr Fr{rflT B ft' srrn iirfffie{r il{fr frfr-qq qt yorft

* rsr +d} + wr *m?

6. Explain why in a world where the Ricardian

Equivalence proposition holds, a long sequence of
deficits and an increase in government debt would

have no effect on the accumulation of capital.

qrtail si fr Vs'tfr SRcr + s6f ftfir€ffi q{gffirT HftTlrr

tt+il *, qrt qr ys'6ri Hc str rrffirt aor t gk * Efi
+ Fdq qt *{ sqrq rfr q}.nr

P.T.O.
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why do they worsen7 . What causes bank panics and

financial crises?

+fi i{r*.kq. qc A er 6nur + sh A ffi vs-c d iflr

d sdr+ *?

8. In the steady-state there is no 'capital deepening'

and only 'capital widening' occurs. Explain this
statement by elucidating the concept of steady-state

in the Solow model with no technological progress.

ftn- wqeil + Ht{ 'ffi T5ft51ur' T& *6 + 3fu +{m 'E;x

frrilR' *n *r fr'-{r ilq.ftfr y-rrR ErA ffi arsr t Rr- w+sr

fr qstrnun d sq q<+ Eq E{ q,rr fr qnqr qtr

SECTION B

rqg ra

Answer any three of the following questions.

(15 marks each)

ffitr*d t t ffi ifo{ lgi t .r.n fifrq r (rs :r*. re.n)

9. (a) In the Solow framework, consider an economy

with technological progress and cr : 0.5. At the

initial steady state, its output per worker is growing

at the rate of 4o/, per annum. Now, suppose at

a
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time t : 0, the rate of technologicai progress

permanently increases to 60A. Using the eqriation

that determines the growth rate of capital per

effective worker along the transition patii to the

steady state examine:

(i) Whatwill be the immediate impact on the

growth rate of capital per worker and

growth rate of output per worker?

(ii) What happens io the long-run equilibrium
growth rate of, the same set of variables?

(4+3.s)

(b) (i) Suppose that an economy has a production

function Y : AK, (where A is a positive

constant), the savings rate is 's' and the rate

of depreciation is 'd'. Shorv that in this

economy, government policies that increase

's' permanently will lead to a permanent

increase in the growth rate of the economy.

(ii) What constitutes the social infrastructure of
an economy? Using the concepts of production

and diversion, explain how governments can

play a ciecisive role in encouraging investment.

(4+3.s)

P.T.O.
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(m) ffi drqr fr, 6qffi ]rirR'srfr ;t-,tqsteTr w fr"qn *t
irt{ cr : o.s t yrfto Rn sr+en {, Ecm ysrer vR'

ryR-*' +x yfr s{ fr qt t eq {6r ir sre, qr+ dfrq
fr qqq t: o Yr, ffiffi Tqfr fr et enft w t
q.f,sr 6% * \ilrfr *r ss {ft-q-iur qiT Bq+{r qrar fr
Rrt sree{r fr Erq A ftq t-m-cur q'q * qrq cfr ys{rft

q,Fffi Tfr ft1 gk et fiutFn qrar *:
(i) yfr srffi 1ft gk q. Bik yR qilffi

Tf,rr+r ql fiq.r€ Etqr ffifi'rfr cqn frcr *{n?

(ii) XfmPro qil + v5r fr Affi{ <-E-d-{ fr*rr
qr .nr wr *rr *?

(ts) (i) ih-sl-{t frt h ffi entq+tpit q.t tsFlrq?r sEFt

Y:AK +, (sd A 1'fi'ffnRrer.fi RRifi *),
E.rrr Et 's' * *t {sdts fr et 'd' *t frqr(
fr rs irrlq-ce{r + leilq1 <q t 's' qdr+ qrfr

ql-s.rt frM t ii-ri-e-{e{r fr fr6.r{ ct t rerft

gk *ft,

(ii) vm qrtq+en + <rtrfufi gfrcrfr ari ql rrdi{

wr *? seil-fir Brh frq'.m fr srqunw* q'r

Bcqlr q,tt Ev qrcqr fifdq fr fia{r qil

ffi( q,++ rrt-sit frq r*n ftu,fi€rdr i{Rq-r

fitir qq'-ft *r
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10. (a) Bring out the difference in the design of monetary

policy under money growth targeting and

inflation targeting. Explain how a central bank tirat

follows the Taylor rule will stabilize economic

activity and achieve its target inflation rate in the

medium run. (7 s)

(b) Show how the profit-maximizing behaviour ol a

monopolistic firm in the presence of even srnal1

menu costs wiil lead to large business cycles and

will have adverse consequences for society. Is
the loss to society avoidable? How? (7.s)

q-{ Ek aeftqrrrr stk gildfr affi+-tur * ero c}Cm

ftR fr q-cr{d't irfl qr FFr-{r srfrqr s-dTq fr kt
ftcm qr cIET H{+ srf,r vfi AAc +s.. eTrffiffi rrRFRr

H) ++ ftR 6t{n uk cEqc ai-s& + Brc+ aEra

5-{reffR<t+y6a}q1l

ffi \'f,rErsTi qd qr .trq- ilfum-6qryqq 6r q{6n'

d+, Bt& 1.d Afl.T dr{rfr fr .rcR{R t S crt q*o
q-*i d sq tft sit qqre + frq cfrqtT cfonc d+r

Brr t+Triil 6T !q{rr <tur Er <-*-or B? *t?

P.T.O.

(m)

(q)
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11.

10

(a) Use the Extended Asset Market Model to discuss

the portfolio adjustments and movement in the

exchange rate when there is an -

(i) increase in the expected appreciation of
foreign cuffency,

(ii) an increase in the domestic interest rate.

(7.s)

(b) Show that under the assumptions of perfect capitai

mobility, constant prices and fixed exchange

rate while monetary policy is completely ineffective

in changing output, fiscal policy is extremely

effective. (7.5)

(m) fria Wl <rTrAG-,r .rr qqi 6{+ + frq ffin
cfr(ffi srER zr+ qlr iq+{r qt Bfu frRq?T q{ +

{qE-{ c-q +dT * -

(i) fr?a1 3-{r m sqftrn gk t Ek;

(ii) R-{, q,* o fi gk ,

(r+) frur{ fr 1li Tfi iTfrfim-dr, Rrt qim i{h ftRs-d

frfr{q rt fr ur<un* d err E-sh a}F6 ffi ssrer
d T<-di i tt ecs t ilnqrfr *, rrsrdftq fiR €rsfr

vt{l-ft *r
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12. (a) Consider the following production function for
ideas in the Romer model

A : 6Lo, where

Lo is the number

6 is a positive constant,

fraction so of the

If the labour force is growing at the rate of n,

(i) Show that along a balanced growth path,

growth rate of A is n.

(ii) What will happen to the growth rate of A
if there is a permanent increase in so?

(3+4.s)

Using the government budget constraint, examine
what determines the evolution of debt to GDp
ratio or.er time. A1so, expiain how higher this
ratio. larger is the potential for catastrophic debt

dynamics? (7 .s)

(m) tm Er+ + frili' + vf,n+r sdr q{ fr-src Ert

.ri : 6Lo, vd a \'m EFnfl-q Rnis' *,

Lo *er+-ui* fr vtqr * $h Ed "rR'fi 
qrt qr v+.

Rr-t ersr s* *r

P.T.O.

of researchers and is a constant

totai labour force.

(b)
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qE rykficrt nfrqttw{fie,
(i) M fr q-Ekr fr-nr€ qq d{FT, A fr ft-*,r€

q<n*t

(ii) qE snt enfr gk *ft * * e fr fr-mm <t

qr wr *rn?

(re) cc+lt qqa fr qfr qr w+lT o-tt gv, urq s+ fr'
qqq * erq fr&ft Brgq( t e.d qr frq're wr
ftrtRil qler *r um -&, sq et fr'q-a ii$rd B-d-{r

3lErfi'*, ecRqd aur rrftrfr fr Rt{r+{r ffi sFrfi

+?

(2000)



!.i

a

fThis question paper contains 24 printed pages.]

Sr. No. of Question Paper

Unique Paper Code

Name of the Paper

Name of the Course

Semester

4003

t227 t403

Introductory Econometrics

CBCS Core

IV

Dnration : 3 hour N,l[aximum Marks : 75

lnstructions for Candidates

1. Write your Roll No. on the top immediately on receipt of this question paper.

2. Answer any Five questions out of Seven.

3. Atl questions carry equal marks.

4. Use of simple non-programmable calculator is allori'ed. Statistical tables are
attached for your reference.

5. Ansu'ers may be written either in English or Hindi: but the same medium should
be used throughout thc papcr

ui[-6'-rdg-I;r{sr
r. w yr{*q? * fr{Te fi e;q( fiiq n'q ftftr-f, teTl;r rR s{T{r ruf,'qrfi lifrq r

2 €ril d t m6'df{ sr+ * rst fifrq r
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1. State whether the fcllowing statements are True or False. Cive reasons for your answer.

(i) Consider a simpie regressicn rnodei esrimated using OLS" It is known that the
Explained Sum of $quares is 75a/o higher than the Residual Sum of Squares.
This implies that more thanTSa/o of the total variation in the dependent variable
is explained by the'rariation in the explanatory variatie.

(ii) In a simple regression morlei *stirnated using OLS, the residuals (ei) are such

that F =.fr and Ez = fi.

P.T.C).
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(iii)The OLS estimate of slope coefficient of regressing Y on X is same as that of
regressing X on Y.

(iv) In a linear regression lnYi = h + FzXt + ui the measure of goodness of fit R2

was estimated as 0.70. The p - value of the slope coefficient is 0.578. The
coefficient is statistically significant since X explains 70Yo of variation in Y.

(v) If X aud Y are related to each other by the equation: Y = 2 + 0.5 X, the

correlation coefficient between them is 0.5. (5x3=15)

f . irdr$(r fap ffifu6 arra r& H qr rra:rl 3{qt 3ffi{ t ififiq iffiK'l

(i) 3t(xil(rs ffi :rqqt r *.{* st-"dqlfra (rfi €RrRUr sfrT'Ird afga q-q EqR

6tB(rt 16 aT?r F fr 6rif sT {r#rflr{n qf4 *q qaff fi dfrr t 75% 3Tfufi.

tr fr+r arcrs 16 H B snDE T{ f g'il ffinnar 61 lsa/o S 3rB+,

(ii) SiEEarr 6isqqfu m.{h JFrqrfu (rs- €rtrr{ur qftdTqa' }fE-d fr, 3ffiftEC

(er) ttHfu a -o E{znT E2=ot

{iii}X * qfrrrrfi Y *'imrr T",i* frr' oLS r"drqra {& t S y trr sffi' x
sr tt

{iv}<rc tdrq skiraa tny; - fu * fizxt + u; * gn$cr"{ *nerdT' R2 ar aTq 0.70 t'
6rT * qg1rfu Gi?n rrqT ql irsr;r g*r* *r fi - lrpt 0.s78 tl X"nm
gifrq*rq $xT t a6.?Tt t Fdfr- x, y fr 70olo fHEtrilr fI zq-s25 s{frr tl

(5 x3=15)

(v) qfr X Jif{ Y e-fi' (st t rpffiror aFl'{i {iiifr-d S: Y = 2+0.5 X, :l;rfr dr+

s6{irir{ TUrffi 0.5 Br

2. A researcher obtained the following results for determining the relation between
school dropout rates of a district (% of e lass V students who drop out of school) in India
and district's per capita income, district's expenditure on education and a dummy variable
DjartyABC =l if political party ABC was in power,=0 otherwise. 2[5 districts were
included in this study.

values are reported in the parentheses

Model
#

Intercept Per capita
Income(Xz)

District's
expenditure'on
educationOk)

DjartyABC
fXr) R2 TSS

1

1.422
(.876)

-0.231
(.058)

-0.379
(.14)

0.002
(.00001) 0.9452

2
4.442
(.561)

-0.11s
(.045) 0.89s2

,t
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(i) What are a priori expected sign of the coefficient of district's expenditure on

education and why? What is the p value of this coefficient in model#l?
(i0 An opposition party XYZ claims that wherever party ABC comes to power,

school drop- out rates increase. Is this a valid claim?
(iii) Test the hypothesis Ho: Br=0 & B+=0?

(iv) Calculate F for model #2. Wil this be greater than the Rz for model# I and

why?
(vi)To test for heteroscedasticity, the researcher conducted a Glejser test for model # 1 and

obtained the p value to be 0.04. What can you conclude about the absence of
heteroscedasticity? (5x3=15)

z.(,?fi'rfrrt?Fat * a+nm fr s6'ffi * TTi{ otfi Erdt fi {r (s'qrT V *. sHt w o/o

q) rTr{ dr$ tfr t} sltr ffi *t ufr eu67 3Trq, fiTail'w ffi * rrd' :ik q6'sS

Tt D-PafiABC =1 qfr qrs*frm Efr (rffi Trfrr * qI,

= 0 3rflml

t drq tidtr frqtffd firi * frr'ffifud qfilunq SICE'ftt' 1 gs strra t't

215 fuf,r sT ?rn4IFI r+qr rrqr qrr

tJISrr $Er$ta lfr au66
smr (Xe)

ffi *l frImr tn
tr{r 0b}

D_partyABC

0(4)
R2 TSS

I
1.422
(.876)

-a.xt
(.058)

-0.379
(.14)

0.002
(.00001)

4.9452

2
a.442
(.561)

-0.115
(.045)

a.8952

p mar dqq lt aar<, w t
(l) RIq{r T{ Itrfr .F Eqq 6', {vnfi' +' qrErrfrfr $qlErm Tt?fi'cT +?Ir 6 3{r{ EFqiT

qfirfr #1 fr'W 1ur;5, Efi'r P ,IFr q'ql B?

(iilaq ffi ail xYZ m,r E;r?n-t ffi Bd sfi qrff ABc ffirr fr 3Trfi t, +W
drfi Erdt fi 6{ (.6 drfi tl Fqr 16 t'fi' ttr Erdr t?

(iii)qft*ffifrr Ho: Br=0 &Br=0 6T qfiqfur fiE(r I

(iv)qftrdT #2 t fr(, (R-,) *I arwil fiBq' I +qr q6 airf, #1 fi (n-') S 3rfu4-

d?n 3lk qafr'?

P. T, O,

\
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. (v) fffiFf*;:tlr qT qtrergr Errfr # fr(', rftIfifrt * 6's* #1 *' frv rg*
qtrqrur firqr slt{ p qr;r 0.04 qrkT fuqn lMfrffiar *r sqqRiF t Ert

fr sirq rur frsffi B-firdr qs* il (5x3=15)

3. Suppose demand for Brazilian coffee in courntry Rico is a function of the real price of
Brazilian coffee (Pu.), real price of tea (Pt) and real disposable income (Yo) in Rico. Suppose
following results were obtained by running the implied regression:

Cffie = 9.1 * 7.8 P6g + 2.4Pt + 0.0035yd

(0.s) (2.0) (3.s)

. F2= 0.60 N = 25

(i) Interpret the slope coef;ticients. Are the signs in accordance with economic theory?
(ii) D^oyou think that the equation suffers from some problem? What coutd be the nature

of the lroblem?
(iii) what are in general the conseqrrences of problern ifany detected in parl (ii)?
(iv) Suppose the researcher drops Pu" and run the follor,r4ng regression

Cdffee = 9.3 * 2.64 + 0.ClS36}/,1

t* {2.6} (4.0)

f;2:0.61 N = 25

Has the researcher made the eorect decision in dropping P5" frorn the equaticn? Explain.

(v) Do you think that Brazitian coffee in Rico is price inelastic? WhyiWhy not? (5x3=15)

3. rna *fu'16, ffi hr fr.drdrhqd sy6r fi eiu ffi 6y6r fi ETFdBH

srfia (P6s), Errr sI ar€f,fru. fi-*-f, (P,) Jik ffi fr arsar*qr ,"rrrq 3TFr (yd) 6r
$td tl {ET fiffi(r BB-d sfuT"firdT 

"aFfi 
ftr.6{Rma q'ftrlrdr src,a fr'(r rnr:

Cffie = 9,1 * 7.8 P6s * ?,4P1+ 0.0035fd

t= (0.s) (2.0) (3.s)

Fz=0.60 N=25

{i) 6rtr gurlt fi ezn-6qT #rB(rt Fqr Ss-d 3Trffiffi @rtf, fr sgwn tr
(ii) +qr snq *{A d e' u'm-+-pr fr' y-o Tr#r+qr tr r*rsqr' #I rffr' +qr il

€Hfr B?

(iiilqft e{rlr (ii) * fufr s#rsr isl Err qaT t s €rareq' .lr{ w srrt' Fn
qftuTrq'ile il

(ivlara frrB('f*' eil?r6ai' t1fr EE.eaT t 3lt{ frffifrEa sffi,Trd'Tcndr t
Cffie = 9.3 * 2.6* +0.0036rd
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F{IT dI?Tfi,?t T PBC

(v) rqr 3Trr6t ffdlrrr

J

t - (2.6) (4.0)

F2=0.59 , N=25

EFI +rITI?fi{uI S 6ra i[T T6r rflurq rtrqr 6/ EqrEqr EFIIStst

t fu Rrat fr rr$fr-q-a fiYfT #I fi-rrd ftfrq'Eru il qdt, qa{t'

n€i? (5,3=15)

4. An NGO has performed a regression analysis to determine whether divorce rates affect
' suicide rates (S,) in a country, The NGO used data for 40 countries for the year 2010 and

obtained the following results using OLS

Sr = 22.33 * 0.A237HDI + i3Z.4iInGDPper capita'* 0.0056 Divorce Rates

(0.0034) (-.01e) (0.15) (.0s)

Where Si is the number of suicides per million population in a country in the year 2019

HDI is the Human development index ranging from 0 to 100

GDP per capita is Gross domestic product per capita (in $)

Divorce Rates is number of divorces per million population in a country in the year 2019

(i) \\&y did not the NGO use only divorce rate as an explanatory variable? What would be

the properties of OLS estimator of the coefficient of divorce rate in such a regression?
(ii) Given GDP has an exact relation with FIDI where HDI : (GDP per capita*Literacy

Rates*Life Expectancyll8 will perfect multi-collinearity be a problem in the above

regression?
(iii)interpret the coefficients of ln GDP per capita and Divorce rates:

(ivlSuppose NGO only examines the impact cf divorce rates on suicide rates and run the

following regression: Si = fr * p2DiuarceRatesi+ r, . Show that pris an elficient
estimator.

(v) The NGO also ran a time series regression for one specific country for a period of 35

years and obtained tlic following results.

St = rc.$3-.047 HDII + 343.45In GDP per capita + .0002 Divorce Ratest

Durbin W'atson b2-03

What can be inferred about.the presence cf AR(1) fram these resulrs? (5x3=15)

4. (16' qadlsfr t T6 frtiTttfr fiTfr * frr' qnfi sfuErd Eedqur freT H fr aar+'

#r c* ffi tqr fr inrimqr rt ((ffiTrS) dI qfrrBd anfr t qr a6l q?rft* fr q,t

2010 *. frr, 40 teft &' *Er sr strdlar Biqr 3fiT sfr\-dK"s 6r s.r.fl=T ar* gv

l;rFntrr€a grqrq STEI rmv

Si = 22.33 - O.OZ37HDI + 532.45InGDPper capita + 0.0056 Diuarce R*r,es

(0.0034) (-,01e) (0. r 5) (.05)

P.T.O.
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rOi Si = q{ 2019 fr'B;S trr * qfr R'frzrm ffidEqT w nrrafcqrsf,' *r d'€qT
+
a

HDI 0 S 100 ilr6l Hr;rd Bfirs qrfir+. t
qfr aqBa ruEi{ mq ry ffi rqe- q*.il, $q, riqra ($ d) 6

aar6'*r trt q,i zorg fi ffir E?r a qfr ffiq-d ffirur€qr qr ?rtfl?r' fir gnqr A

{i) qerftrt * erneqrnrrfi qt ft'w * ir+a eram'dt m ar sqdt-rr Fd' afr
ffiqn tt qfrqffiT f ram 6{ +'1rrnfr t'sifqrfl't qerr+, * 1ur *
dt?

(ii) B(' enr Slfr* e;r utrSsn$ *. srq (rir q-&-*' €iiu B r6i vrft{r$ = (oftfirfi

ofr *m- * {fTtf{dr ({ * frcr !rFtrqrD],3, rqtr-ra sfr4aa d Td E-
Trrsqilr ffi srrerr Etfl?

(iiiiln GDP vfr =apg rit< aarqn rrf * Xvilat *r qr6qT fiGrri
(iv)ar4 fftBt'aarsitf *aa $rcqEsr rrt'w ffins etf fi rrrE fr uiq aT ar

t 3ltt ffifra gfrarrr ffirrffi t: s, = pL + Fz}iuorcetatest+ s,I frErg(r

Fz rra *'em qara-+ frg

(v) wrdrsfr e 3s aS 61 3rEE +' fr(' ('fi trret€ &r *' fr(' eH' r+u ,ryoar

ffi"T?GI +ir *ii?iT sr-R EfFITiI]-Gkf rII{UIfff gIcA Ffi'q.

St = 10.433-.047 HDII * 343.451n GDP per capital + .0002 Divorce Ratest

Durbin Watson F 2.03

Sa qfrgriqt t nn1tl 6r wRrfr fi qrt fr +qr ry Frqrqr w r+-en F?

5. Data is available on per unit cost (Y in Rs) of a manufacturing firm over a}A-yearperiod,
and index of its output (X). Following results were obtained:

t = (14.3) (-s.7) (7.8)

R2 = 0.978 TSS= 5700

(i) Interpret the signs of the two slope coefficients in the aboye regression.
(ii) At what level of output will the average cost function be minimum?
(ii, Compute adjusted R2. Is adjusted R2 always less than R2?Justifr your answer.
(ivi Test that the variance of per unit cost (dv) over this 20 year period=20 against

not equal to 20. Use 5% level of significance.



t

4003 7

(v) Would your answer remain the same if a9So/oconfidence interval is ionstructed

' to test the same hypothesis? Construct the interval and justify your answer.
(5x3: I 5)

5. 20 r{fiil fr srdB fr ss'AEbr.Fd'#t qfr nffE F{rq?T (y dErS 4 slk Sdfi
rnryc (X) t {irfirfr q{ fa :NFrftr 61 ffifra qfrunfr'qFd.Evl

?t = 10.522 - 0.175h +0.000895X ,'

f = (14.3) Ge.7) (7.s)

R2 = 0.978 TSS:5700

(i) sstrrfr yfr;Trrfr fr aT ara 1vn6t il fifidi 6r aqrwr fiEtrr
(ii) :rvr6 fi Gt-fl ffi{ ER 3itga' drrril tn?rEl ewTcr+r 6tart?

(iii)sqrdtfud R2 SI ,Try *tfrq I rqr FflTqilfrfr n2 6gqn R2 * qirT E-Idr

6? 3flrt?T ftilrr EFl 3{r{il Tnr{d +.naq't

llvlvtmrur ffi(r ia fg 20 qq 61 3f,{trr a rm FfiT$ ar4?T (o-v) tF'r trq'{ur

20 fi il{r.R H f+oqti f+' aO 20 fi q{Frt ;r€i B'r s% Efi fi r6a +r

Tqfir frrB('l
(v)qfr rffi qfr+-ffiar 6'r qfiEToT +.rfr * Rr, gso/o ftqars 3i.firfi sl HEirEr

ftrqr aril E, A Fqr 3iiq"fit :tfrT a€T rfrm stacnril *t rEa'r fiBa-$K
g{cre riru fr gfr antrr

6. The amount of loan (Li in lakhs) that is sanctioned by a bank to an applicant is regressed on
Gender (Dummy far Male: D-Male=l if male, 0 otherwise), Credit Score (Ci higher values
indicate good credit history), Income of (Inci in takh Rupees) and education level (Ediin years)
of the applicant for a sample of 45 applicants

, ln Li = 4.999 - 0,0038D-Malei + 0.043Cr * LA62hInci + 0.998Edi

R2:0.6541

(i) What are the likely consequences on the results of the Gauss Markov theorem if it is
found that income and educatiqn have a high conelation coefficient of 0.88?

(ii) Interpret the eoefficient of D_Male.
(iii)Test for overall goodness of fit ofthis regression.
(iviThe value of the test statistic of the White's General test was found to be 9.69. What is

the distribution of this test statistic? Wha'r are the null and alternative hypotheses of this
test? What can you conclude about the presence of heteroscedasticity based cn the
above information given squares and cross products of explanatery variables worp
included in the auxiliary regression?

(v) What could be the possible remedy of the problem if heteroscedasticity is indeed

(5x3=15)

(3x5=15)

P.T.O.

present? Assume that enor variances are unknown.
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6, EUr fi {rRr (L flr€r 4 fr} !lq' ts' trdrr (rfi 3{rdffi st Sfa #I arfr t, frfrr
gw + R('sfi: D-Male = 1 ?TE gsq, 0 lr;qqr), tfta ++t* (Ci ruE qra nzii
*Ed SfdFs frr Tia;a eA il, 3nq 45 3tTfiafi fi ;r{fr * F(' 3flasn sT (dr€I

trS fl 3fl-{ Arerr ffi{ (EDi afr frl

ln Li = 4.999 - 0.0038D- Malel+ 0.043C, + t.AeZmmci * 0.998Edi

nP=O.OS+t

{i} rfiH *F siq h qRqrril'In risTrfda qfiFrrm arqr F qA z16 tnql Gndr t
ffi 3Trq 3it{ ftlwr 6,r rEE flE{iEirT ry* 0.88 t?

(ii) D-Male t ?rqim. #f eqrcfi flB(rl
(iii)$q qfrdrd-dT fi E;.c efe Ar szrfl Jn-.{srt fi frv qfiarsr 6tB('l
(ivle6r5c *'wrqr.q qfiarur fi rrftertrr 3#fi$ EFT rnf, 9.69 qrqr rrqil S{r.rftqrsr

3@ mT EE{ur eqr B? $s' trfrqrrr fir siel-+fr 3lt{ d+Frqr qRsirrfrr{ *qr

t? srt}m Hrrfirtr *'rmrr w Bcrrffi+a-r #I 3:vffi t Hrt fr's+rq rqi
rdil)q-q iEFhiE. s'tF'f1 5', 16(r ffi EI,II 3l-R a4IBII-FI-6' T{ tF' fEr 5f,Ir(|' tF'r

{6Tsm. s'fr-rffifr it qnE-fr ft-q, erqr efi?

{v) qe ffiifrsr qntrq f d-{4 t * $+rcq?' *r f'erBa wtrrq sn d
sfitfi tz ara fr ffi Zfa rrrur $rnd Bt (3x5=i5)

Q7. A real estate Company used housing sales data to estimate the effect that the pandemic
lockdown had on demand for sub-urban real estate

ffY, --1.83 + 0.08Df - O.gllnxt+ 0.55(Df ITrXf)

Where Y= Share of sub-urban housing deals during a month, X= price per square metre of
sub-urban real estate, t: time,

Dt=|, if t is a lockdown month

= 0, if t is not a lockdown rnonth

All estimates are statistically significantat5!/: level of significance.

(i) Write the regression functions for lockdown months and non- lockdown months.
(ii) How would you test the hypothesis that lockdown had no impact on price-elasticity

for sub-urban housing?
(iii)Rewrite the regression result if Dummy assignment is switched as below:

Dr=0, if t is a lockdown month

= I if t is not a lockdown month
(iv)Another investigator believes that the relationship between the two variables X and Y

is given by Yt = 9t * fizXt * er. Given a sample of n observations, the investigator
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estimates gzby calculating it as the averagevalue of Y divided by the average value
of X. Discuss the properties of this estimator. What diflerence would it make if it
could be assumed that p;0?

(v) What will be the consequence for the Gauss Markov theorem if there are errors in
measuring Y? (3x5:15)

7. (tiF' TT{ril (rlEE 6qdr A 5q-er6{r r{{il (rEe +i qpr qi" Fr6r4rtr ilrfi'5EriT fi-

sflr{ i5T ry Frrnfr t frq'3rEns trfi *fi fi,r sqqtrr fr;qr

ffys =-1,83 + 0.08Dr - a,9Llnx1+ 0.ss(DrlTlxr)

Wi v = (GF rr€ri fi ekrfr :rq-?Efl 3{r?rRT +flqt fiT F{isr, X = trq-rrafr s"lil Tiqfr
s1 qfr Trt frfi qper, T = T;FFI,

Dt =1, 3trJr{ t efirErsa 6r }rfiaT t
= O, qfr t HIfigEFr s-r {fl;Ir afr H

mfi uqara ;r6?q * solo rff{ q{ siEqfrq sq t }rdFilpt tl
fi) dcrsrsET ;r€rdt 3itt rk-atfisrsa q-€rat *. fr(' qfi?Ta-r qr$ frfr('r
(ii) 3{rq 6T trsqrur ffi 6tCf fA n?*Er:ra 6'r Eq-{r6tr 3ffins *'

ft('{ffi-ate qq' *}$ ysTrd rfr' .rST?

{lii}qrfr rS'rtrgr$E dft t sq S traF{ frnn ?rqr t dr skrrqa qnp'nrT fit
fr{ t frE(r:

Dt =0, 3f,dR t q6' 
"fiffiEa H€laI t

(ivlva' 3rder 3r;A(rfi fiT firfrrr t f+ d ur x 3lk y *' dfq TidtI yr = Ft *
\2Xt *e6. {$Et Bqr rrtn' fi, rrqn a{t fiI ffi gv, 36dqfi

Fz ar qln;r Frlnfrr t, s{r& 1.,rrTr 
y *. 3ltna ?TrdT dr x fi 3it{rd Hrdr t

8 flfril qilrt q,mr tl fs' sqq6r6 t Tuii q{ qqT frft('l u* *6 q}a'r

3rrR q-6 qra frrn aRr ft' Fr = 0?

(v) rrts FrfrtE qfrq m flT qfirunrT A"n qfd y s'I rilri' fr 3frqi ile 
(3x5=15)

P.T.O.

-t
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APPENOIX E: $TATI$TICALIABLES 517

IABLE EtA AHEAS UNDERTHE STANDARDTZED NOHMAL DISTRIBUT'ON

, Example

Pr(0s Zs196j =0.4750

?r(Z= 1.96) = 0.5 - 0.4750 = 0'025

.09.08.06.04.03.02.01.00

0.0
0.1

0.2
0.3
0.4
0.5

0.6
0.7
0.8
0.s
1.0

1.1

1.2
1.3

1.4
1.5

1.6
1.7
1.8
1"9
2.0

2.1

?.2
2.3
2.4
2.5

2.6
2.7
2.8
2.9
3.0

.0000

.0398

.0793

.1179

.0040

.0438

.0832

.1217

.0199

.0596

.0s87

.1368

.1736

.2088

.2422

.27W

.3023

.3289

.3531

.3749

.3944

.4115

.42S5
-43S4

.4505

.459S

.4678

.4744

.4794

.4842

.4878

.4906

.4929

.4946

.4960
,4970
.4978
.4984
.4989

.159 .1591

.1915 .1950

.2257 .229X

.2580 .2011

.2881 .2910

.3159 "3186

.3413 .3438

.3643 .3665

.3849 .3869

.4il32 .4049

.4192 .4207

.4332 .4345

.4452 ,4463

.4454 .as6+

.464'l .464S

.4713 .4719
,4772 .4778

.0080 .0120 .0160

.0478 .0517 .0557

.0871 .0910 ,0948

.1255 .1293 .1331

.1628 ,1664 .1700

.1985 .2019 -2054

.2924 .2357 ,2389

.2642 .2673 .27A4

.2933 .2967 .29S5

.3212 .3238 .3264
,3461 .3485 '3508

.3686 .3708 .3729

.3888 .3907 .3925

.4066 .4082 .4099

.4222 .4236 .4251

.4357 .4370 -4382

.4474 .4484 .44S5

.4573 .4582 .4591

.4656 .4664 .4671

.4726 A792 .4738

,4783 .4788 .4793

.4830 .4834 .4S98

.4868 .4871 .4875

.48S8 .4901 .4904

.4922 .4925'. .492?

.4941 .4S43 "4945

.4956 .455-l .495S

,4967 .4968 .4969

.4970 .4977 .4977

.4982 .4983 .4984
,.4987 .4988 .4988

.0239 .0279 .03'19 '0359

.0636 .0675 .0714 .0753

.1026 .1064 -1103, .114i

,1406 .1443 .1480 "1517

.1772 .1808 .1844 '187S

.2123 .2157 .2190 .2224

.2454 .2486 .2517 -2549

.2?64 .2794 .2823 .2852

.3051 .3078 .3106 .3133

.3315 .3340 .336s '3389

.s554 .3577 ,3599 .3621

.8770 .3730 .3810 .3830

.3962 .3980 .3997 -4015

.4191 .4147 .4162 .4177

.4279 .4292 .4306 .4319

;,44O6 .4418 ' -4429 '4441

.4515 .4525 .4s35 .4545

.4608 .4616 ,4625 '4633

.4686 .4693 .4699 .4706

.4750 .4756 .4761 .4767

.4S03 .4808 .4812 .48'17

.4846 .4850 .4854 .4857

.4881 .4884 .4887 ,4890

.4909 .4911 ,4913 '49 t6

.4931 .4992 .4934 .4936

,4948 .4949 .4S51 .4952

.4961 .4962 .496s .4964

.4971 .4972 .4973 .4974

.4979 .4975 .4980. '4981

.4985 .4985 .4986 .4S86

.4989 .4949 .4990 .4990

.4821
-i1861

.4833

.4S18

.4826

.48M

.4896

.4920
.4938 .4940

.4953 .4955

.4965 .4966

.4974 .4975

.4981 .4982

.4987 .4987

ffiareaintheright-landtaiiofthedi$tribution(ie.,Z>o).ButSince.ihenorma|diskibutionissymmetriCalabout
z= 0, the area in *re reft.haiiii i;!;^;?i1g ; d-;;;il;'ffi;;d;i;s 

'isntlirano 
tair. For exarnpre, fl-1.e6 s z s 0) = 0 4750,

inet 
'ior., 

fl*1.96 < z< '1 
'96) = 2(0'4750) = 0'95'

.05
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TABLE E.1} CUMULATIVE PFIOBABILITIES OF THE STANDARD NOBMAL DISTRIBUTION

11

Entry is area A under the standard normal cunre from -* to Z(Aj

09.08.07.06.05.u.03.02.01.00

.0

.1

.2

.3

.z+

.5
,6
,7
.8

,9

1.0
1.1

1.2

1.3
1.4

1.5
1.6
1.7
1.8
1.9

2.0
2.1
2.2
2.3
2.4

2.5
2.6
2.7
2.8
2.9

3.0
3.1

3.2
3.3
e.4

.5080

.5478

.5871

.62s5
,6628

.6985

.7324

.7M2

.7939

.8212

.8461

.8686

.8888

.s066

.5t12

.9357

.9474

.9573

.9656

.9726

.9783

.9830

.s868

.9898

.9522

,9941
,9956
.9967
.9976
.9982

.9987

.9991

.9994

.s995

.9997

.5199

.55S6

.5987

.63S8

.6736

.7088

.7422

.?734

.8023

.8289

.8531

.8749

.8944

.91.l5

.9265

.9394

.9505

.9599

.9678

.9744

.97S8

.9842

.9878

.9906

.9929

.9946

.9960

.9970

.9978

.9984

.9983

.9992

.9994

.9996
,9997

.5000 .5040

.s3s8 .5438

.5793 .5832

.6179 .6217

.6554 .6591

.6S15 .6S50

.7257 .7291

.7580 .7611

.7881 ,7910

.8159 .8186

.8413 .8438

.8&3 .8665

.8849 .886S

.9032 .9049

.9192 .9207

.9332 .9345

.9452 .9463

.95S .9s64

.96{.1 .9649

.9713 .9719

.9772 .9778

.9821 .5826

.9861 .9864

.9893 .9896

.9918 .9920

.9938 .9940

.9953 .9955

.9365 .9966

.9974 .997s

.9981 .9982

,s987 .9987
.9990 .9991
.9993 .9993
.9995 .9995
.9997 .9997

.5120 .5160

.5517 .5557

.s910 .5948

.6293 .6331

.6664 .6700

.7019 :7Q54

.7357 -7389

.7673 .7704

.7967 .7995

.8238 .8264

.8485 .8508

.8708 .A729
-8907 .8925
.9082 ,9099
.9236 .9251

.9370 .9382
:9484 .9495
.9582 .9591

.9664 .9671

.9732 .9738

.9788 .S793

.9834 .9838

.9871 .9875

.9S01 .9904

.9925 .9927

.9943 .9945

.9957 .S959

.9968 .S969

.9977 .99r/

.s983 .9984

.9988 .9988

.9991 .9992

.9994 ,9994

.9996 .9996

.9997 .9997

.5239 ,5279 .5319 .s359

.s636 .5675 .5714 .5753

.6026 .6064 .6103 .6141

.6406 .6443 .6480 .6517

.6772 .6808 .6844 .6879

,7123 .7157 .7190 .7224
.7454 .7486 .7517 .7545
.7764 .7794 , .7523 .7852
.8051 .8078 .8106 .8133
.83'15 ..8340 .8365 .8389

.8554 .8577 .859S .8621

.877A .8790 ,8810 .8830

.8962 .8980 .8997 .9015

.9131 .9147 .9162 -9177

.9279 .9292 ,y306 .9319

.9406 .9418 .9429 .9441

.9515 .952s .9s3s .9545

.9608 .9616 .9625 .9633

.9686 .9693 .969S .9706

.9750 .9756 .9761 .9767

,9803 .9808 .9812 .9817
.9846 .9850 .9854 .9857
.9881 .S8&t .9887 .9890
.9909 .9911 .9913 :9916
.9931 .9932 .9934 :9936

.9948 .9949 .9951 .9952

.s961 .9962 .9963 .9964

.9971 .9972 .9973 .9974

.9S7S .9979 .9980 .9S81

.998s .9985 .e986 .998€

.s989 .9989 .9990 .99e0

.9992 .9992 .9993 .9993

.9994. .9995 .9995 .9995

.9996 .99S6 .9996 .9997

.9997 . .9997 .9997 .9998

Selected Percentiles

P. T. O.

.999

Z(A): I t.zaz I t.oqs I t,soo I z.os+ I z.aao I t.erc 3.090

Cumulative
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TABLE E.2 PEFICENIAGE POINTS OFTHE f DISTBIBUTION

APPENDIX E: STATISTICAL TABLES 5'19

12

Example

Pr(t>2.086)=0.025

Pt(t :> L.725): 0.05 tor d.l. = 2A

Pr(lrl> 1.725) : 0.10

ffolerTh€ smalier probability shown at lhe head of each column is the area in one tail; the larger probability
is the area in both tails.

Source: From E. S. Pearson and H.0. Hartley, eds.. BiomelrikaTabteslorStatistbians, vol. 1, 3rd ed.,
Tqqg 12, Cambridge University Press, New Yort, tsee. Beprodrrced by permission ot the editors and trustees
al Siometrika.

\p..
d.I \

o.25
o.50

0.10
0.20

0.05
0.10

o.025
0.05

o.01
0.02

0.005
0.010

0.001
0.002

1

z

3
I

20
21
22
23
24

30
40
60

fta
oo

D

o
7
I
I

10
't 'l

12
13
14

15
't6
17
18
19

25
?6
27
28
29

1.O@
0"816
o.765
a.741

4.727
0.7r8
o.711
0.706
o.703

0.700
0.s97
o.695
0.694
0.692

0,691
0.690
0.68S
0.688
0.688

0.687
0.686
o.686
0.685
0.685

0.684
0.684
0.684
0;683
0,683

0.683
0.681
0.67S
o.677
0.674

3.078
1,886
1,638
1,533

1.476
1.440
1.415
1.397
1.383

1.372
1.363
1.356
1.350
',.345

1.341
1.337
1.333
1.330
1.328

1,325
1.323
1.321
1 .319
1.318

1 .316
1.315
1.314
1,313
1.3't 1

'r,3'10

1.303
1.296
1"289
1,282

6.314
2.920
e.353
2.132

2.015
't.943

1.895
1.860
1,833

1.8't 2
1.796
1.782
1.771
't.76''

1.753
1.746
1.740
1.734
1.729
1 '7D4

1.721
1.717
1,714
1.711

1.768
1.706
1.703
1.VA1

1.699

I.697
1.684
1.671
1.658
1.645

12,706
4.303
3.1 82
2.776

2.571
2.447
2.365
2.306
2.262
2.228
2.201
2.179
2.160
2.145

2"131
2.',t29
2.110
2.101
2.093

2.086
2.080
2.A74
2.06S
2.464

2.060
2.056
2.O52
2.O48
2.A45

2.O42
2.421
2.000
1.980
1.960

31.821
6.S6s
4.541
3.747

3.365
3.143
2.998
2.896
2_A21

2"764
2.718
2.681
2.650
2.624

2.602
2.583
2.567
2.552
2.S9
2_528
2.518
2.508
2,s00

'2.492

2.485
2.479
2.473
2.467
2,442

2.457
2.423
2.390
2.358
2.326

63.657
9.925
5.841
4.604

4.432
3.7A7
3.499
3.355
3.250

3.169
3.106
3.055
3.0.12
2.977

2.947
2.921
2.898
2.878
2.861

2.845
2,831
2.819
2.80v
2.797

2.787
2.7V9
2.771
2.763
2.7s6

2.750
2.7A4
2.660
2"617
2.576

3't8.31
22.327
10.214
7.173

5.893
s.208
4.785
4.501
4.297

4.144
4.025
3.930
3.852
3.787

3.733
3.686
3,S46
3.610
3.579

J,552
3.s27
3.505
3.485
3.467

3.450
3,435
3.421
3.408
3.396

3.385
3.307
3.232
3.1 60
3.090
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TABLE E.3 UPPER PERCENTAGE POINTS OFTHE FDISTFIIBUTIOI{

13

Example

Pr(F>1.59)=025
Pr(F > 2.42; = 6.16 for d.f. N, = 16

Pr(F > 3.tl) = 0.05 and N" : 9

Pr(F>5.26)=0.01

d.1. lor
denom-
inator
ir,

d.l. ror numerator Nl

12il,,0

.25 5.83

.10 33.90

.05 '161.00

.25 2.57

.10 8.53

"05 i8.50
.01 98.50

.25 2.02

.10 s.il

.05 'i0.10

.01 34.10

,25 i.er
.10 4.54
.05 ?.71

,01 21.20

.25 1.69

.10 4.06

.05 6.61

.01 16.30

.25 1.62

.10 3.78

.05 5.99

.01 1s.70

.25 1.57

.10 3.59

.05 5.59

.01 12.20

.25 1,&

.10 3.46

^05 s.32
.01 1:1.30

.25 1.51

.10 3,36

.05 5.12

.01 10.60

s,10 9.19
58.30 59.40

237.00 239.00

3.S4 3.35
s.35 9.37

1S.40 1S"40

99.40 99.40

2.4s 2_44

5.27 5.25
8.89 LAs

47.7A 27.50

2.08 2.08
3.98 e95
6.0s 6.04

15.00 14.80

1.8S 1-89

3-37 3_34

4.88 4.82
10.50 10.30

1.78 1.78
3.O1 2.9e
4"21 4.15
8.26 8.10

1.70 1.7A

2.78 2.75
3.79 S.73

6.99 6.84

1.64 1.64
2.62 2.59

3.50 3.44
6.'t8 6.03

1.60 1.60
2,51 2.47
3.29 3.23
5.61 5.47

9.26 9.32
59.90 60.20

241.AA 242.00

3"37 3.38
s.38 9.3S

19.40 1b.40
99.40 99.40

2.44 2.44
5.24 5.23
8.81 8.7S

273A 27.24

2.08 2.06
3.94 3.92
6.00 5.96

14,70 14.50

9.36 9.41

60-50 60_70

243.00 244.O0

3.39 3.39
9.40 9.41

1S.40 19"40

99-40 9S-40

2.45 2.45
c.<z J./.c.

8 76 8.74
27.10 2?.10

2.08 2.08

3.91 3.90
5.94 5.S1

14.40 14.4t)

1.8S 1.89

3.28 3"?7
4.7'l 4-68

9.96 9.89

1;77 1.77
2.92 2.90
4.O3 4AA
7.79 7,72

1.6S 1"68

2.68 2.67
. 3.60 3.57

6.54 6.47

I.63 1,62
2.52 2.50
3.31 , s.28
5.73 5.S7

1.58 1.58
2.4$ 2.38
3.10 3.07
5.18 5.11

7.50 8-20 8.58 8.82 8.98
49.50 s3.60 55.80 57.20 58.20

e00.00 ?16.00 2e5.00 230.00 234.00

3.00 3.1s 3,23 3.28 3.31
9.00 9.16 9.24 9.29 9.33

19.00 19.20 19.20 19.30 19.30
99 00 99.20 99.20 99.30 99.30

2.28 2.36 2.39 2.41 2.42
5.46 5,39 5.34 5.31 5.28
LEs 9.28 9.12 9.01 B_94

30.80 29.50 28.70 28.20 27.90

e,00 2.05 2-06 2_A7 2.08
4.32 4.1S. 4,11 4.05 4.0J
6.34 6.59 6.3S S.26 6.16

1 8.00 16.70 16.00 1 5,50 1 5.20

1.85 1 .88 1 .89 1.89 1 ,8S

3.78 3.A2 3.s2 3.45 3.40
5,79 5.41' 5.19 5.05 4.9s

13.30 12.10 1r.40 11.0O 10.70 .

'r.76 1.78 1.79 1.?9 t.78
3.4$ 3.29 3.18 3.11 3.05
5.14 4.76 4.53 4.39 4.28

10.90 9,78 S.15 8.75 8.47

1 .7A 1 .72 1 .72 1 .71 1 .71

3,2S 3,07 z.SG 2.88 2.83
4.74 4.35 4.12 3.97 3.87
9.55 8.45 7:85 7.46. 7_19

1.66 1 .67 1 .66 1.66 1 .65
3.lr 2.92 2.81 2.73 2.67
4.46 4.07 3.84 3.69 3,5S
a.65 7.59 7.01 6.63 6.37

L62 1.63 1.63 1.62 1.61

3.01 2.81 2.69 2.61 2,ss

.4.26 3.86 3.63 3.48 3,37
8.02 €.99 6.42 6.06 5.80

1.77
2.94
4.06
?.87

t.6s
2.7Q

3.64
6.62

1.63
2.54
3.35
5.81

1.59

2.42
3.14
5.26

1,89
3.32
4.77

10.20

1.77
296
4.14

7.98

1.6S

2.72
3.68
6.72

1.53

2,56
3.39
s.91

1.59
2.44

3.18
5.35

't.89

3.30
4"74

10,10

Soumer From E. $. Pearson and H. O. l-lartley, eds., Ebnetfi/e IaDIes forslallstrcians, vol. l, 3rd ed,, Table 1e, Cambridge Univer$jty
Press, NewYork, 1966. Reproduced by permission.o, th€ editors and trustees of Btometika.

.3.r4 5.26

P.T.O.

6

,7

I

s

Pr1234 567

a
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d.l" for numerator fl

APPEN0IX E: $TATISTICALTABLES 521

d.l. for
denom'
inator
N?

9.84 9.85
63 30 13.30

254.00 254.00

3.48 3.48
9,+e 9.49

19.50 19.50

99.50 99.50

to01E

9.49 S.5B 9.63

.6't.20 61^70 .62.00

?46.00 248.0G 249.CIo

3.41 3.43 3,43
9.42 S.44 S.45

1S.40 19.40 19.50

93.40 99.40 99.50

2.46 2.46 2.46
5.20 5-18 5.18
8.70 8.66 8.64

26,90 26.70 26.60

2,08 2"08 2.08
3.87 3.84 S.83

$.86 5.80 5.77
14.e9 14.00 13.90

1.89 1.88 1.88
3.24 3.21 3.19
4.62 4-56 4,53
9.72 S.55 9.47

1.76 1.75

2.84 2.82
3.87 3.84
7.40 7 -31

1.67 1.67
2.5S 2,58
3.44 3.4'l
6.1e O.S7

1.61 1.60
2.42 2.40
3^15 312
5.36 5.28

L56 1.56
2.30 2.2e
2.94 ?.S0

4.81 4.73

.25

.10

.05

.25

.10

.05

.01

9.80 9.82
63.10 63.20

253.00 25.1.00

s67
02.30

250.00

.25

.10

.05

.01

.t3

10

,05

01

s.44 3.45
9.46 9.47

1S.50 1S.50

99.50 99.50

2.47 2.47
5.17 5.16
8.62 p.59

26,50 26,40

e,08 2.08
3.82 3.80
5.75 5.72

13.80 13,70

1.88 1.88
3.17 3.16
4.54 4.46
9.38 9.2S

1.75 1.75
2.80 2.78
3.81 3.77
7.23 7.14

1.66 1,66
?.56 2.54

3.38 3.34
s.og 5.91

1.60 1.5S

e.38 2.36
3.08 3.04
5.20 5.'12

r.55 1,55
2.25 2.23
2.86 2.83

"1.65 4.57

9.7X

62.50
251.00

9,74
62.70

252.00

3.45
9.47

1S.50

99.50

2.47
5.15
8.58

26.4A

2.08
3.80
5.70

13.70

'!.88

3.15
4.M
s.24

1.75

2.77
3.75
7.09

1.66

2.52
3.32
5.86

1.59
2.35
2.4?
5.07

1.S4

2.22
2.80
4.52

s.76 9.78
62.80 63:00

252.00 253,00

g.ae g.47

9.47 9.48
19.50 j 19.50
99.50 99:50

2.47' 2.47
5,15 5;14
8.57 8.55

26"30 26.2A

2.08 2,06
3.79 3.78
5_59 5.66

13.70 13,60

1.87 1.87
3.14 3.13
4.43 4.41

9.20 9.13

1.74 1.74
2.7$. 2.75
3.74 3.71
7,06 6.99

1.65 1.65

,2.5't 2.50
3.30 3.27
5.82 s.75

1.5S 1.58
2,34 2.32
3.01 2.97
5.03 4.96

1.54 1,53
2.21 2.19
2.79 2.76
4.48 4.42

3:47 3.48
9.48 9.4S

19.50 19.50
99,50 99.50

2.47 2.47
5.14 5.14
8.55 S.S4

26.20 26.20

2.08 2.08
3.78 3.77
5,66 5.65

13.60 13.50

1.87 1.87

3.'f 2 3j2
4.40 4.39
9.11 9"08

1.74 1.7A

2.74 2.73
3.70 3.69
5.97 6.93

1.65 1.65

2,49 2.48
3.27 3.25
5.74 5.70

1.58 1.58

2.32 2.31

2.97 ?.95
4.95 4.Sl

1.53 1.53

2.18 2.17
2.75 2.73
4.44 4.36

2.47 2.47 .25

5.14 5.13 .10

8.53 8,53 .05

26.'t0 26.10 .01

2,08 2.OB .25

3.75 3.76 .'r0
5.64 5.63 .05

13.50 13.50 .01

1.87 1.A7

3.1't 3.10
4.37 4.36
9.04 9.02

1.74 1.74

2.73 2.72

3.68 3.67
6.90 6.88

1.65 1.65 .25
2.48 2.47 .10

3.24 3.2-3 .05

5.67 5.6s .0i

1.58 1.58 .25

23A 2.25 .10

2.94 2.93 .05

4.88 4.86 .41

1.53 1.53 .25
2.17 2.16 .10

2.72 : 2.71 .05

4.33 4.31 .01

1.76

2.87
3.S4
7.55

1.Ot
2.63
3.51

6.31

1.62

2.46
3.22
5.52

1.57

2.34
3.01

4.96

'|

2

a

4

5

5
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d.l. tor
denom-
inalor
I't2

.25

"10
.05
.01

.E

. tu

.05'

.01

.25

.10

.05

.01

.25

.10

.05

.01

.25

.10

.05

.01

.26

.10

.05

.01

15

d.f. for numerator Nl

1.49 1 .60 1 .60 1.59 1.59 . 't.58 
1 .57 1 "56 I .56

3.29 2.92 2.73 2.61 2.52 2.46 2.41 2.38 2.35
4.96 4,10 9.71 3.48 3.33 g.22 3.14 3.07 3.02

10.00 7.56 6.55 5.9S 5,64 5.39 5.20 5.06 4,94

1.47 1.58 1.58 1.57 1.56 1.55 1.54 1.53 1.53
3.23 2.86 2"66 z.il 2.45 2.39 ?.U 2.30 2.2?
4.84 e.ee 3,59 3.36 s.20 3,09 3.01 2.9s 2.90
9.65 7.21 6.22 s.67 5.32 5.07 4.89 4.74 4.63

1 ,46 1 .56 1 ,56 1.55 1 .54 1 .53 1 ,52 1.51 1 .51

3.18 2.81 2.61 2.48 2.39 2.33 2.28 2.24 2.21
4.75 3.89 3.4S 3.2e 3.11 3.00 2.91 2.8s 2.80
9.33 6.93 5.95 5.41 5.06 4.82 4.84 4.50 4.39

121110

.25

.10

.0s

.01

_25

.10

.05

.01

1.55 1.55 1.S
2,32 2.30 2.28
2,98 2.94 2.S1

4.85 4.77 4.71

1 .Sa 1.52 1 .51

2.25 2.23 2.21
2.85 2.92 2.79
4.# 4.46 4.4G

1.50 1.50 1.49
2.19 ?..17 2.1 5

2.75 2.72 ?,69
4.30 4.22 4.tS

.25

.10

.05

.01

1.45 1.55 1.55 1.s3 1.52 1.51 1.s0 1.49 1.49 ,r.48 1.47 ,'.47

3.14 2.76 2.56 2.43 2.3s 2.28 2.23 2.2A 2.16 2.14 2..12 2,.r0
4.67 3.81 3.41 3.18 3.03 2.92 2.83 2.77 2.71 2.67 2.03 2.60
9,07 6.70 5.74 5.21 4.86 4.62 4.44 4.30 4.1S 4..t0 4.02 3.96

1,& '1.53 1.53 1.52 1.51 1.50 1,49 1.48 1.47 1;46 1.46 1.45
9.10 2.73 2.52 2,39 2.31 2.24 2..t9 2.15 2.12 2.10 2.08 2.05
4.60 3.7a 3.34 3.11 2.96 2.85 2.76 2.70 2.65 2.60 2.57 2.5g
8.86 6.51 5.s6 5.04 4.69 4.46 4.28 4.14 4,03 3.94 3.86 3.80

1.43 1.52 1.52 1.51 1.4g 1.48 1 ,47 r.46 1.46 r.45 1.44 1.44
3.07 zJO 2.49 2.36 2.n 2.21 2.16 2.12 2.09 2.06 2 04 -2.02

4_54 3.68 3.2S 3.06 2.90 2.?9 2.71 2.M 2,5s ?.U 2.s1 2.48
8.68 6.36 5.42 4.89 4.s6 4.32 4.14 4.00 3 SS 3.80 g.?3 3.67

1.42 1.51 1.51 1.50 {.48. 1.47 1.46 1.45 1.44 1.44 - 144 1.43
3.05 2.67 2.4$ 2.33 2.24 2.18 2.i3 2.09 2.06 2.03 2.01 r.99
4.49 3.63 3.24 3.01 2.85 2,74 2,66 2.59 2.54 2.4g 2.46 2.42
8.53 6.23 5.2S 4.n 4.44 4.20 4.03 3 89 3.78 s.69 3.62 3.55

1.42 1.51 1.50 1.49 1,47 1.46 1.45 1.M 1.43 1.4g 1.42 1.4,r
3.03 2.U 2.44 2.31 2.22 2. ls 2.1 o 2.06 2.03 2.00 1 .98 1 .S6
4.45 3.59 3.2A 2.96 2.81 2.70 2.6't 2.55 2.49 2.45 2.41 . 2.38
8,40 6.11 5.18 4.67 4.34 4.10 3.93 3.79 3.68 3.59 .3.5? 3.46

1.41 1.50 1.49 1.48 1.46 1.45 1.44 1.43 ,t.42 1.42 1"41 1"40
3.01 2.62 2.42 2.29 ?.20 2.13 2.08 2"04 2.00 1 .98 1 ,96 1;93
4.41 3.55 3.16 2.Sg 2.77 2.66 2.58 2.51 2.48 2.41 2.37 ?.g4
s.29 6.01 5.09 4.58 4.25 4.01 3.84 3.71 3.60 3.51 3.43 3.37

1.41 1.49 1.49 1.47 1.46 1.44 1.43 1.42 1.41 1.41 1.40 1.40
2.S9 2.61 2.40 2.2? 218 2.1' 2.06 2.A2 r,98 1,96 .t.S4 1.9r
4.3S . S.52 3.1S 2.90 2.74 2.63 2.54 2.4A 2.42 2,38 2.M 2.31
8.18 5.93 5.01 4.50 4.17 3.94 3.77 3.63 g.52 3.43 3.36 3.30

1.40 1.49 1.il8 1.46 1.45 1.44 1.4g 1.42 1.41 1.40 1,S9 1.g9
2.57 2.sg 2.38 2.25 2.16 2.09 2.U e.oo 1 .96 1 .94 1 .92 1 .89
4.35 3.4S 3.10 2,87 2.71 2.e0 2,5.' ?.45 239 . 2.35 2.31 2.28
8.10 5.85 4.94 4.43 4.10 3.87 3.70 3.56 3.46 3.37 3.29 323

P.T.O.

13

14

1Pr 62
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1.53 1.52
2.24 2.29
2.85 2.77
4.56 4.41

1.50 "1.49

2.17 2.12
2.72 2.65
4.25 4.10

1.48 1.47
2.10 2.06
2.fi2 2.54
4.01 3.86

1,43
1.97
2.40
3.s2

1.41
1.94
2.35
3.41

1.4* 1.39
1.91 1.86
2.31 2.23
3.31 3.16

1.39 1.38
1.S9 1.84
2.27 2.19
3.23 3.08

1.38 1.37
1.86 1.81

2.23 2.16
3.15 3.00

1.37 1.36
1.84 1.79
2.20 2.'12
3.09 z.st

t6

d.l. for numerator I$

APPENDIX E: STATISTICATTABLES 523

d.{. for

denom-
inator
N2100 120

1.5* 1.51

2.18 2.16
2.74 2.74
4.33 4.25

1.49 1.48
2.10 2"08
2.61 2.57
4.02 ,3.94

1.46 1.45
2.04 2.01
2.51 2.47
3.78 3.70

1.44 1.43
't.98 1.96
2.42 2.38
3.59 3.51

1.39 1.38
1.87 1.84
2.24 2.19
3.18 3.10

1.38 1.37
1.84 1.81

2.19 2.'15
3.08 3.00

1.37 1.36
1.81 1.78
2.15 2.11
3.00 2.92

1.36 1,35
1.79 1.76
2j1 2.07
2.92 2.U
1.35 1.34
1.77 1.74
2.08 2.04
2.86 2.78

1.49 1.48 1.48
2.O7 2.06 2.06
2.56 2.55 2.54
3.96 3.93 3.91

1.46 1.4s 1.45
1.99 1.98 1.97
2-43 2.42 2.40
3.66 3.62 3.60

1.43 1.42 1"42
1.92 1.91 1"90
2.32 2,31 2.30
3.41 3.38 3,36

1..40 1.40 ' 1.40
1.86 1.8s 1.85
2.23 2,22 2.21
3.22 3.1S 3.17

1_39 1.38 1.38
1.82 1,80 1.80
2.16 2.14 2j3
3.0s 3.03 *.s0
1.37 1,36 1.36
1.77 1.76 1.76
2.10 2.O8 2-A7
2.52 2.89 2.87

1.35 1.34 1.34
1.74 1.73 1.72
2.04 2.02 2.01
2.81 2.78 2.75

1.34 1.33 1 .33
1.71 1.69 1 .69
1 .99 1.97 1 .36
2.71 2.68 2.65

1.32 1.32 1.32
1.68 1.67 1.66
1.S5 1.93 . 1.92
2.62 2.59 2.57
'1.31 1.3'1 1.30
1.65 1.64 1.S3

1.S1 1.89 1.88
2.55 2.51 2.49

1.30 1.3S '1.29
1.63 1.62 1.6'l
1,88 'r.86 134
?..48 2.44 2.42

1 .51 1 .50 I .50 1 .49 1.49
2.13 2.12 2.1',t 2.09 2.08
2.66 2.64 2.62 2-59 2"58
4.17 4.12 4.08 4.01 4.00

1.47 1.47. 1.47 1.46 1.46
2.05 2.04 2.A3 2.00 2.00
2.53 2.51 .2.49 2;46 2.45
3.86 3.8'l 3.78 3.71 3.69

1 .45 1 .44 1.44 1 .43 1 .43
1..SS 1.97 1.96 t;.94 1.93
2.43 2.4q 2.38 2.35 2,.34
3.62 3.57 3.s4 3.47 3.45

1.42 1.42 1 .42 1.41 1.41
1.93 1.92 1.90 1.88 1.88
2.34 2.31 2.30 2.26 2.25
3.43 3.38 3.34 3.27 3.2s

1 .41 1 .40 1.40 1 .39 1 .39
1 .89 1 .87 , 1.86 1 .83 1 .S3
2.27 2.24 2.U 2.19 2.18
9.27 3.22 3.18 3.11 3.09

1.39 1.39 L38 1 .38 1.g7
1.85 1.83 1.82 '1.7S 

1.79
2.2A 2.18 2.16 2.12 2.11
s.13 3.08 3.05 2.98 2.9S

1"37
'1.81

2.15
3,02

1.36
1,78
2.10
2.92

1.37 L36 1.36 1.35
1 ,79 1.?8 1.76 1 .?5
2.12 2.11 2.07 2.06
2.97 2.93 2,86 2,84

1.35 1.35 1.34 1,34
1,7G r.75 1.73 1.72
2.08 2.06 2_02 2.01

2.87 2.83 2.76 2.75

1.35 1.34 1.34 1.33 1.33
1.75 1.74 1.72, 1.70 1,69
2.06 2.04 2.A2 1-98 1.97
2.U 2.78 2.75 2.68 2.66

1.e4 1.33 1.33 1.32 1.32
1.79 1.71 1.70. 1.67 1.67
2.03 2,00 1.98 1.94 1.93
2.76 2.71 2.67 2.60 2.58

1.33 1.33 1.32 1".31 1.31
1 .71 1 .69 1 .68 1.65 1 .64
1,99 1.97 1.95 1.91 1.S
2.69 2.84 2.61 2.tr 2.62

.25

.10

.05

.01

.25

.10

.05
,01

1.42 1.41
1.94 1.91

?.35 2.e1
3.43 3.35

1.41 1.40
1.C0 1.87
2.29 2.25
3.29 3.21

1.45
2.O1

2.46
3.66

1.43
1.96
2.39
3.51

1.41

1.92
2.33
3"37

1.40
1.89
2.2A
3.26

1.46
2.0s
,A{

3.82
"1.44

2.41

2.46
3.66

.25

.10'

.05

.01

.25.

.10

.05

.01

.25

.10

.05

.01

.25

.10

.05

.01

.25

.10

.05
"01

.25

.10
nc
.01

,<
,10
.05
.01

.25

.10

.05

.01

.25

.10

.05

.01

.!

20"t5

11

15

19
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d.f. for
denom-
inator
A6

t7

d.f. for nurneralor N1

ttl110

.25 1.40

.10 2.95

.05 4,30

.01 7.95

.25 1.3S

.10 2.93

.05 4.26

.01 7 "82

.25 !.38

.10 2.Sl

.05 4.23

.01 7.72

1.38
2.89
4.24
7.64

1.38
2.88
4.17
7.56

.25 1.36

.10 2.U

.05 4.08

.01 7.3.1

2.79
4.00
7.08

1.34

2.75
3.92
6.8s

1.33

2.73
3.89
6.76

1.48 1.47
2,56 2.35
3.44 3.05
5.72 4.82

1.47 1.46
2.54 2.33
3.40 3.01
5.61 4.72

't.46 1.45
2.52 2.31

3.37 2.98
5,53 4.64

l.r+3

2.29
2.95
4.57

1.44
2.28
2.92
4.5'l

1.M 1.42
2.44 2.23
3.23 2.84
5.18 4.31

1.42 1.4'l
2.39 2.15
3.15 2.76
4.S8 4.13

1,40 1.39

2,35 2.13
3.07 2_68

4.70 3.95

1.38

2.11

2.65
3.88

1,37

2.W
2.60
3.78

1.45 1.44
2.22 2,13
?.82 2.66
4.31 3.99

1.44 1.4i!
e.1s 2.10
2.78 2.62
4.22 3.90

1.44 1_42

2.17 2.S8
2.74 2.59
4.14 3.82

1.43 1.41

2.16 2,06
2.71 2.50
4.O7 3.75

1.4? 1.41

2.14 2,05
2.69 2.53
4.02 3.70

1.40 1,39
2.09 2.00
e.61 2.4s
3,83 3.51

1.38 1"37

2"04 1.95
2.53 2.37
3.65 3.34

1.37 1.35
1.S9 1,90
2.+5 2.25
3.38 3.17

1.36 1.U
1.97 1.88
2"42 2.26
3.41 3.r1

1.35 1.33
1.94 1.8s
2.37 2.21

3.32 3.02

1.42 1.41

2.06 2.O1

?,55 3.46
3.76 S.5S

1.41 1.40

2.A4 1.S8
2.51 2.42
3,67 3.s0

1-4't 1.39

2.01 1.96

2.47 2.39
3.59 3-42

1.4q 1.39

2.00 1.94

2.45 2.35
3.53 3 3€

1.39 I .38
1.98 1.93

2.42 2.33
3.47 3.30

1.97 1.36

1.93 1.87
2.34 2.25
3.29 3j2
1.35 1,33
1.87 1.82

2-25 2.'.17

3.12 2.95

1.33 1.31

1.82 1.77
2.17 2.09
2.96 2.79
't.32 1.3.1

1.80 1.7s
2.14 2.06
2.8S 2.73

1-31 i.ag
1.77 1.72

2.10 2.A1

2.80 2.64

'1.40 1.39
r,97 1.93
2.4$ 2.M
3-45 3.3s
't.39 1.S8

1.94 1.91

2.36 2,30
3.36 3.26

1.38 1.37
1.92 t.88
2.32 2.27
3.29 3.18

1.38 1.37
1.S0 't.87

2.29 2.24
3.23 3.12

1.3? 1.36
1.88 1.85
2.27 2.21

3.17 3.07

1.35 1.34
,.85 1.79
2.18 2.i2
2.S9 2.8S

1.32 t.31
1,77 1.74,

2.10 2.M
2.82 2.72

1.30 1.e9

1.7? 1,68
2.CI2 1.96

2.66 2.56

1.29 1.28

1.70 1.66

1.98 1.93

2.60 2.50

1.28 1.27

1,67 1.63
1.94 1.88
2.51 2.4'l

l.3g 1 .38 1.37
1 90 i .84 '1.86

?3A ?.2# *.t3
t1,t aao GrDu. r!' J t4

1.38 t.37
1.88 1.85
2"2s 2.21
J. I J J.tJr4

I 'ta

i.83
2.18
o.u3

'1.46

2.s0
o.o.+

5"45

1.45
2"49

J..JI

5.39

.25

.10

.05

.01

.25

.10

.05

.01

1.37
"1.66

3.SS

t.Jo
1.84
?.1S

J.U5

l -36 1.35
'r.84 1.Sl
2.18 2.15
3.0e 2.96

1.35 1.34
1.81 1.7$

e.15 2.12
2.96 2.S0

1,35 1.35 1.34
1.82 1.?9 1 ??

2.16 *.13 2.0S

2.98 2.9'! 2 84

1.33 1.32 1.31

1.78 1.73 1.71

2.0$ 2.04 2.C0
2.S0 2.73 2.66

1.30 1.29 1.29
1 71 1,68 1.6S

Lgg 't.95 1S2
i.03 2.56 ?.50

1.28 1.27 1.?6

1,65 r.S2 1.60
1.91 1.87 1.83
2.47 2.4* 2.34

1.27 1.26 1 .25
1"G3 '1.60 '1.57

1 .88 1 .84 1.8C

e.41 2.34 2.27

1.25 1 .?4 1.24

1.60 1.57 1.s5
1.83 i.zg 1.?s
2.37 2.25 2.'r8

1.39
2.33

3.04
4.71

1.39

2.30
3.00
4.61

1.32
2.71

3.84
6.63

'R
.10

.05

.01

.25

.10

.05

.01

.25

.10

.05

.01

,25

.10

.05

.01

TABLE E.3 UPPER PERCENTAGE POINTS OFTHE FDISTRIBUTION (CONTINUHD)

P, T. O.
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26

28

120

Pr1234562

30

60
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d.l. for
denom-
inator
N2

1.36 1.34

1.81 't.76

2.15 2.A7

2.98 2.83

1.35 1.33

1.78 1.73

?.11 2.03
2.89 2.74

l.y 1.32

1.76 1.71

2.07 1.9S

2.81 2.66

1.33 1.31

1.74 1,69

2.44 1.96
e.75 2.60

1.32 1.30

1.72 1.A7

2.0r 1.93
2.70 2.55

r.30 1.28
1.66 1.6i
1.92 1.84

2.52 2.37

1.27 1.25

1.60 1.54
't.84 1.75

2.35 2.2A

1.24 1.22
1.55 1.48
1.75 1.66

2.19 2.A3

1.23 1.21

1.52 1.46

1.72 1.62

2.13 1.97

1.n 1.19

1.4S 1.42

1.6? 1.s7

2.U 1.88

1.33 1.32

1.73 1.7A

2.03 1,98
2.75 2.67

1.32 1.31

1.70 1.67
1.98 1.94

2.66 2.58

1.31 1.30
1.68 1.65
1.95 1.90

2.58 2.50

1.30 't.29

1.66 1.63
1.91 1.87
2.52 2.44

1.29 1.28

1.64 1.61

1.89 1.84
2.47 2.39

1.26 1.25

1.57 1.54
1.79 1.74
2.2e 2.29

1.24 1.22
1.51 1.4A

1.74 1.65

2.12 2.W

1.21 1.19

1.45 1.41

1.61 1.55

1.95 1.86

1.2A 1.18
1.42 1.38
1.57 't.52

1,89 1.79

r.r8 1.16
1.38 1.34
1.52 1.46

1,79 1.70

1_31 1.31

1,67 1"65

1,94 1.91

2.58 2.53

1.30 1,29

1.64 1"62

1.89 1.86
2.45 2.4t*

't.29 1.28

1.6't 1.59
't.85 1.82

2.42 2.36

1.28 1.27

1.59 1.57

1.82 1.79

e,35 2.30

1.27 1.26

1.57 1.55

1.7S 1.76

2.38 2.25

1.24 1.23

1.51 1.48

1.69 1.66
2.11 2.06

1.21 1.20
1.44 1.41

1.59 1.56

1.94 1.88

1 .18 1.17

1.37 1.34
1.50 1.46

1.76 1.70

l.16 1.r4
1.34 1.31

1.46 1.41

1.69 1.63

1-14 1.13

1.30 !.26
1.39 1.35

1.59 1.52

d.t. fcr numerator N1

1.30
1.64

1.89
3.50

'1.29

1.S1

1,S4
2.4A

1"28
1.58

1.80

1.27

1.56

1.77
2.26

1.26

1.54

1.74
2.21

'r.t2,

1.47

1.&
2.02

1.19
1.40

1.s3
1.U

1.16

1.32
r.43
1.66

1.12

1.28
1.S9

1.58

t.t2
1.24

1.32

1.47

1.30 1.30 1.29
1.61 1.60 1,59

1.85 1.A 1.82
2.42 2.4fr 2.36

1.28 1.28 1.27

1.58 1.57 1.56

1 .80 1 ,79 1.77

2.e3 .2.3r 2.27

1.25 1.2$ 1.26
1,55 1,H 1,53

1.76 1.75 1.73
2.25 2.29 2.19

I.26 'l .25 1.25

1.53 1.52 1.50
I .73 1 .71 1.6e
2.19 2.17 213

1.25 1.24 1^24

1.51 ' 't.50 1.48
1.7S 1.S8 1.66
2.!3 2.11 2"O7

1.21 1.21 't.20

1.43 1.42 1.41

1.sg 1.58 1,55
1.94 1.92 1.97

1.17 1.17 1.18
1.36 1.35 1.33

1.48 1.47 1.44
r.75 1.73 1.68

l.'14 1.13 1.12

1.27 1.26 ',t.24

1.37 1.35 1.32
1.5S 1.53 1.48

1.11 1.10 1.09

1_24 1.22 1.20
'r.32 1.29 -1"26

1.48 1,M 1"39

1.0s 1.08 1.47

1.I8 1.17 1.13
1.24 1.22 1.17

1.36 1.32 1.25

1.2S 1.28
1.58 1.57
1.80 1.78
2.33 2.31

1.27 1.26

1.S .l.53

1.75 1.73
2.24 2.21

1"25 1.25

1.51 1.50
1"71 1.69
2"16 2.13

1.24 ,1.24

1.49 1.48
't.67 1.65
2.A9 2.06

1.23 1.23
1.47 1.46
1.84 1.62
2.03 2.01

1.19 1.'t9
1.39 ; 1.38
1.53 1.51

1.83 1.80

't.'15 1.15
1.31 1.29

1.41 1.39
1.63 1.60

1.11 1.10
1.21 1.19
1.28 1.25
1.42 1.38

1.08 1.06

1.17 1.14
1"22 r.'tg
1.33 1.28

t.o4 1,00
1.08 1.00
't.11 1.00
1 .15 1 .00

.25

.10

.05

.01

.25

.10

.05

.01

.25

.10

.05

.01

.25

.10

.05

.01

.25

.10

.05

.01

22

26

30

40

60

124

200
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TABLE E.4 UPPER PERcENTAGE P0INTS oF THE ;l oIsTRIauTIoru

t9

Example

Pr(:l>10.85)=9.e5
Pr(f>8.83):0.25
P.(x2>3I.41):9.p5

.995

for d.f. : 20

.990

10,85 2.3.&1

.975

Degrees \
ol Freedom

1

2
3
4

5
6
.7

8
I

't0

11

12
13
14

t5
16
17
18
19

20
21
22
23
24

25
2A
27
28
29

30
40
50
60

70
80
90

100*

.950 .900

3W7A x 10*10

"010o
.4717
,2070

.41lV
".6757

.9893
1.3444
1.7349

2.1559
2.4032
3.0738
3.5650
4.Q74V

4.6009
5.1422
5,6972
6.2648
6.S440

7.4339
8.0337
8.6427
9.2604
9.8862

10.5197
11.'t603
11.8076
12.4613
13.121 1

13.7867.
e0.i065

'27.9907

35.5346

49.275,2
51.1720
59,1963
67.327E

157088 x 10-e
.0201
.1148
.2971

"5543
.9721

1.2390
1.6465
2.0879

2.5582
3.0535
3.5706
4.1069
4.6604

a22C4
5.8122
6.4078
7"0149
7.6327

8.2604
8.8972
9.5425

10.1957
10.8564

11;5240
12.1981
12.8786

, 13.5648
14.e565

14.9535
22.164:l
29.7067
37.4848

45.4418
53.5400
01.7541
70.0648

962069 x 10-e
.0506
.2158
.4844

.8312
1.2373
't.6899

2.1797
2.70D4

3.247A
9.8158
4.4038
5.0087
5.A287
A ?A'J
6.9077
7.5642
8.2308
8.9066

9.5908
10.282S
10.9823
11.6885
12.4011
't3.1197

13.8439
14.5733
15.3073
16.0471

16.7908
24.4331
32.3574
40.4817

46I.7578
s7.1532
65.6466
74.2219

393214 x 10-8
.1026
.3518
.71A7

1.1455
1.6354 '

2.1d?4
2.7326
3,3251

3.9403
4.574A
5.22SO
5.891S
6.5706

I .ZOVJ

7.9616
8.6718
c"3905

10.1 170

10.8508
11.5913
1e,3380
13.0e05
13.8484

1 4.6't 14
15.379'l
1CI.1513

16.5279
17,7083

18.49?S
26.5093
34.7642
43.1879

51.7393
60.3915
69.1260
77.9295

.0158

.2107

.5844
1.0636

1.6103
2-2A41
2,8331
3.4895
4.1682

4.8652
5.5778
6.3038
7.441s
7.78S5

u.D4b6
9,3122

10.0852
10.8649
11,6509

12.4426
13.2396
14.0415
14.8475
15.6587

18.4734
17.?919
18.1 138
18.9392
19.7677

20.5992
29.0s05
37.6886
46.4589

55.3290
M.2778
73.2912
82_3s81

'For d.f. gfealer than 100 the expression n ? - \,G* - 1t = Zfoilows the standardized normat disk;bution, where k represents thedegrees ot fr€6dom.

P.T.O.
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.750 .025.050.500 .2s0 .100 .010 .005

.1015

.5754
1.2',t25
1.9226
p.6746

3.4546
4.2549
5.0706
s"8988

8.7372
7.584"1

8.4384
9.2991

10.1653

11.0365
1 1 .9122
12"791e
13.6753
14"5620

15.4518
't6-3444

r7_?396
18.r373
IV,UJT Z

19.Ss93
2S.84t]4
21.7454
22.6572
23.5666

24_4776
33.S603
42.*4.2i
52.293E

61.S*q8B

71.1445
80.6247
90.1332

.454e
1.3863
2.3660
3.3567

4.3515
5.348r
6.3458
7.3M1
8"3428

c 34.t8
10.3410
11 .3403
12"3338
13.3333

14.3389
",s.3385

16.3361
17.33?S
'18.3376

19.3374
24.3372
2r.3370
22.336S
23"33S7

24.3366
25.33S,1
26.3353
4 / .*rrtlJ
u8.3362

29"3360
.rv,.ntc4+

49.3C4$
59"3347

ot..r.1r4+
79.3343
99.BS42
99.3341

1.3233
2.7726
4.1084
5.3853

6.$257
7.8408
9.037?

I0.2188
1 1.3887

12.548S
13.7007
14.8454
15,S839
17.1170

18.2451
19.3588
20.4887
21.6049
22.7178

23.8277
24.9348
26.03S3
27.1413
28.2412

29.338S
30.4345
31.5284
32.6205
33.7109

34.7998
45.6'160
56.3336
66.9814

77.5766
88.1303
98.M99

109:141

2.7055
4.6052
6.2514
7.7794

9.2364
10.6446
12.0't70
13.3616
'14.6837

1s.9871
17.i750
18.5494
19.8't 1 e
21.0642

22.3072
23,54'tB
24.7690
25.S8S4
27.2436

28.4120
29.6't51
30.8133
32.0069
33.r963

34.3816
35.5631
e6.7412
37,915e
39.0875,

.40.2560

51.8050
63"1671
74397S

85.5271
95.5782

107.565
1 18.498

3.8415
5.9915
7.8147
9.487?

1'1.0705
12.5916
14.0671
15.s073
't6.9190

18.3070
't9.6751

21.0261
22.3621
23.6848

24,9958
26.2962
27.587'l
?8,8693
30.1435

31.4104
32.6705
33.S244
35.1725
36.4151

37.6525
38.8852
40.1133
4r.3372
42.5569

43"77?9
55.7585
67.5048
7S.0819

90.53't2
't01.879

1 13"145
124.34?

5.0230
7.3178
9.3484

1 'l .1433

12.8325
14.4494
16.0128
17.5346
19.0228

40.4831
21.tr200
23.3367
24.735S
20.1190

2?.4884
28.8454
30.1310
3'1.5264
32 8523

34.1 696
35.4789
38.7807
38.0757
JY.JOZ+ t

40.6465
41,9232
43.'t944
44.4€07
45.7222

46.5792
59.3417
71.4282
83.297$

95.0831
'106.62S

1 18..136
129.561

6.6349
9.2103

11.3443
13.27C7

15.0863
' 16.811S

18.4753
20.a902
21.6660

23.2093
24.7254
26.2174
27.6883
29.1413

30.5779
31.ggsE
33.40e7
34.8053
36.1gOS

37.5662
38.9321
qU.ZC J+
41.6384
42.9798

44.31 41

45.641i
46.963S
48.278t".
49.58?$

50.8922
63.6907
76.:53a+
88.37S4

100.425
112.329
124.116
135.807

7.8794
10.5966
12.8381
14,8602

16.7496
18.5476
2A.2777
21.9550
23.5893

25.1*2
26.7569
28.2995
29.8194
31 .3193

32.8013
J4.tO t I
35.7185
37.1564
38.5822

3S.9S68
41.4010
42.7956
44.1813
45.5585

46.9278
48.2899
49.6449
50"9933
52.3356

53.6720
s6,7659
79.49CI0
9 t .0517

104.2i 5
11S.321
128,299
1 40.1 69

Sou,"e.'Abridgad kom E, 5. Pearson and l-,l. O. Hartley, cds., BiomelikaTsbtes for Stalislicians, loi. 1, 3rd ed,,labie 8, Cambridge
University Press, liJer*Y;r!r. 1966. Reproduced by perrnission oi the editors and trustees ot Eiametrika.
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TAELE E 5a DURBIN-WATSON dSTATI$TIC: SIGNIFICANCE POINTS OF dr AND drjAT 0.0S LEVET OF
SIGNIFICANCE

2t

k,*1 k'=2 it'*8 lr'=9 lr' = 10*'*3 k,=4 &,=5 ,r'=6

d11tlLd1sdydLdyd1dLdudrdud1dtrd1dudydud1

6 0.610 1.400

? 0.7ffi 1.356 0.467 1.8S8

8 0.763 '' 332 0.559 1.7n 0368 2.287
I 0.824 1.320 0.629 t.6s9 0.455 2.128 0.206 2.588
l0 0.879 1.3?0 0.697 1:641 0.525 2.01G 0.G76 2.414
\1 0,927 1^324 0,658 1.804 0.595 t.92E 0.444 2.283
12 0.971 1"331 0.812 r,579 0.658 1.g8t 0.512 2.177
13 1.010 1.340 0.861 1.562 0.715 1.816 0.574 2.094
14 1.045 1,350 0.905 1.551 0.767 1.779 0.632 2.030
15 1.O?7 1.381 0.946 1.543 0,814 !.750 0.685 1.977
16 1.106 1.371 0.982 1.539 0,857 1.728 0.734 1.*15
17 r.133 1,381 .l.015 1.536 0897 1.710 0.779 r.900
't8 1.158 r.391 1.04$ 1.535 0.933 1,696 0.820 1.S72
19 1.r80 1.,101 1,074 1.536 0.967 r.685 0.889 1.848
20 1.201 1.41.1 1.100 1.537 0.998 1675 0.894 1.8A8
n 1.4.i 1.420 1,125 1.5S8 1.C26 1.S69 0.927 t.8tt
22 1.239 1.429 1.147 1.541 1.053 1.664 0958 1.797
23.1.X7 1.437 1.168 1.s43 1.078 1.660 0.986 1.785
24 1.n3 1.446 1,188 1.546 I101 

'.656 
1.O13 1.r/5

25 1.n8 1.454 1.206 1.550 1,123 1.654 1.038 1.767
26 1.302 1.4A1 1.224 1.553 1,143 !.652 1.062 1,759
27 1.3rO 1.469 1,?40 1.556 1.162 1.651 1.084 1.753
28 i.32S 1.476 1255 1.s60 1.181 1.650 1.!04 1.747
29 r.341 1.483 1.270 1.563 1.198 1.650 1.124 1.743
30 1.352 1.489 1.2S4.t.557 1.214 1.650 1.143 1.739
3r .1.$€3 1.496 1.297 t.570 1.22S 1-650 1.160 1.735
32 1.373 1.502 1.309 1.574 1.?44 1:550 1-177 1.732
33 1.383 1.508 1.32.t 1_577 1.258 1.651 1.193 1.730
34 1.383 t.514 1,333 1.580 1.271 1.652 1.208 t.7?8
35 1.4A2 1.519.!,343 1.584 1.283 1.653 1.zea r.726
36 1.411 1.525 1.354 t.587 r.295 1.654 1.7'36 t.724
37 1.4r9 1.530 1.364 1.590 1.307 1.655 1.249 1.723
38 1.427 1.535 1.373 1.594 1.318.r.656 1.261 1.?2r-
3S 1.4.{}s 1.540 t-382 1.597 1.328 1.656 1.273 1.722
40 1.442 r.544 1.391 1,600 1.338.t.659 1.28S r.721
45 ,l.475 1,566 1,4ii0 1.615 1.383 1,666 1.336 t.7eO
50 L503 1.5fl5 1.462 1.528 1 .421 1 ,674 1.?78 1.721
55 1.528 r.€01 1.490 1.64! 1.452 1.681 1.414 1.?24
60 1.54S 1.516 r.514 1,652 1.480 1.685 1.444 1.727
65 1.567 1.629 1,536 1.662 1.503 1.69S r.471 1.731
70 r_583 1.641 1.554 1_872'1.525 !.703 1.494 1.735
75 1.598 1.6512 1.571 1 680 J.543 1.709 .1.51S 

1.739
80 1.61 r 1.662 1.5S6 1.698 1.560 1,715 1.S34 1.743,
a5 1.624 1"S71 1.600 1.696 1.E75 1.?21 1.sfi 1.747
90 1.635 1.679 1.612 1.703 1.58S 1,726 1.566 1.751
95 1.645 r.687 r.623 1,709 1.602 1.732 1.579 1.755

100 1.654 1.694 1.634 1.715 r.613 1.736 1.592 1.758
r50 1.720 1.746 1.706 1.760 1.693 1]74 1_O.tg 1.788
200 1.758 1.778 1_748 1.7S9 1,738 1.7SS 1.728 1310

oj*ceiez: I : : : : _ _ : _
0"316 2.645 0.203 3.005

0.445 2.390 0328 2692 0230 2985 0.147 3,266
0.505 2.296 0.389 2.572 0.286 2.848 0_200 3.r11 0.127 3.380
a.562 2.224 0.447 2.472 A3{€ 2]27 0.251 2.979 0.175 3.216 0.11.i 3.438
0.615 2.157 0.502 2.388 0.398 2.624 0.304 2.850 A.2?2 3.0s0 o 15fl 3.3C(
0.664 2,144 0.554 2.318 0,451 2.537 A.a56 2.7e,7 0.?72 2.975 0.196 3.18.1
0.710 2.0'60 0,603 2.257 0,502 2.461 0.4S? 2.6$7 t.321 ?.873 0.i.44 3.073
0.752 2.023 0,649 2.206 0.549 2.396 0.456 

'.58S 
0 36S 2.783 0290 2.9a4

$.?92 1.991 0.692 2.162 0.5S5 2,339 C.5t2 2.521 0.416 2.704 0 336 2.885
0.829 1.964 A.7*.2.124 0.637 2.290 0.547 ?.460 0.451 2.633 0.380 2.806
0.663 1.Srr0 0.769 2.090 a.677 2.7-46 0.588 2.407 0.504 2.571 0.424 2.734
0.895 1.S20 0.804 2.06r 0.715 2.208 0.628 2.360 0.545 2"5r4 0.465 ?,870
0.925 r.902 0_837 2.0A5 A.751 2.174 0.660 2.318 C.58d 2.464 0.50S 2.613
0,953 1.886 0.868 2.012 A,?U 2144 A.702 2.280 0,621 2.419 0.544 2.560
0.979 1.873 0,E9? 1.S92 0.816 2117 0js5 ?,246 0.A57 2.379 0.58.1 2.513
1.004 1.86t 0.925 1.S?4 0.84$ 2.033 0.76? 2216 0.691 ?,342 0"8!6 2.470
1.028 1.850 0"S51 1..S58 0.874 2.071 0.798 2..r88 C.723 2.309 0.650 2.431
r.050 1.841 0.975 1.944 0.SO0 2,052 0.826 !"184 0.753 2278 0.682 ?.336
1.071 1 833 0.998 1.931 0.9t8 2.034 1.854 2"141 t].'i82 2.2il A.7fi. 4.363
1,G90 1.825 -J.020 1.320 0.950 2.018 9.879 ?.12A 0,816 2.?;6 0.?41 2.333
1,109 i-8r9 1,041 '1.909 0.972 2.004 0.904 2.102 0.836.2.2# A.?69 ?.3{rB
1.127 1.813 1.061 i.900 0.994 1.g9r 3.9?7 2 085 0.861 2 

'81 
0.795 ?.231

1.r44 1.808 1.090 1.891 1.015 1"979 +.95C ?.0S9 0.885 2.152 0.821 2,25?
1.160 1.803 1.097 1,884 1.034 1.9S7 d.971 ?.054 0.908 2t44 0845 2236
1,'175 1.79S't.114 1.877 t.053 1.S57 o.gg1 2.04i 0.+30 2.127 0.868 ?,216.1.190 1.795 1.131 t.870 1.071 1.948 i.011 a.0?9 0,951 2.112 0.891 2.198
1.204 1.792 1,!46 1.864 1.088 1.939 1.029 2.A1? 0.970 2.098 0 912 2.18C
1.2!8 1.799 .t,161 1.859 1.104 i 932 r.047 2.007 0.99C 2.085 C.932 U.164
1.230 r.786 1.175 1.854 1.120 1.524 1,064 1997 1.004 !.072 0.952 2.14?i
1.287 1.778 1,238 t.835 1.189 .1.895 1.139 1.959 1.0S9 2.022 1.038 2.qs8
I.335 1,771 1.291 1.822 1.246 1.875 i.20.r 1.930 r.156 1.386 1.110 2.a44
1.374 r.7S8 1.334 1.814 1.294 1.861 1.2$3 1.909 i.a12 1,959 1.170 2.010
1.408 1.767 r.372 1.808 1.335 1,85S 1.?98 1.894 1,260.1.939 1.222 1.984
1.438 .l,767 r.404 1.805 1.370 1.843 1.336 1.882 1,301 1.923 1.266 1.964
1.464 1.768 t.433 1.802 1.401 1.837 1.369 1.873 1.337 r.g10 1.305 1.948
1.487 1.770 1.458 J-801 r.428 1.834 1 399 1.867 1.363 1 901 1.339 1.S35
1.507 1.772 1.480 11.8O1 1.453 1831 1.425 18S1 1.3S? 1.893.1.369.1.925
1.525 1.774 r.500 1.80' 1.474 1.829 1.448 t.857 1.4?2 1.8A6 1.396 1.916
L542 1.776 1.518 1.801 1.454 1.827 1.469 1.854 1,445 1.081 1420 1.909
1.55? 1.n8 r.535 1.802 1.512 1-827 1.489 1.852 1165 1.877 1,412 1903
'1.571 1.790,1.550 1.803 1.520 1.826 1.506 r.850 1.4M 1.g74 1.462 1.898
1.565 1.802 r.651 r.817 1.637 1.832 1.822 1.U7 1.80S !.862 1.594. 1.877
1,718 1.820 1,707 1.831 1.697 1.841 r.686 1.852 1.675 1.863 1.665 1.874

P. T. O.
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TABLE E Sb DUFIBIN-WATSON d STAIISTIC: SIGNIFICANCE POINTS OF dr AI{D du AT 0.01 LEVEL OF
SIGNIFICANCE

k,* 1 k'=2 ft'*3 k,*4 k'=5 k,= I k,-7 k'- t0k,=8 k'=9
d4d1dudLdudLdt]dydttvLdyd1dud14"tdLdydEdad1

6 0.390'1.r42
7 0.135 1 .036 0.294 r.676

r0 0.604 r.001 0.466 1.333 0.340 1.733 0.230 2.193 0.150 2.690
11 0.653 1.010 0.519 1.297 0,396 1,6,10 0.286 2.03S 0.193 2.453 0.124 2.592
r2 0.697 1.023 0.569 1.274 0.449 1.575 0.3A9 1.913 0.244 2.280 0.164 2.66s 0.105 3.053
13 0.738 1.038 0.616 1.261 0,499 .l.52G 0.391 1.826 0.294 2.150 A.211 2.490 0.140 2.E38 0.090 3.182
14 0.776 1,054 0.660 1.254 0.547 r,4S0 0,441 

'.757 
0.343 2.049 0.25? 2.354 r).183 2.*7 0.122 2.S81 0.078 3.287

15 0.811 1.070 0.700 1.252 0,591 1.464 0.488 r.704 0.391 1.967 0.3G3 2.244 0-226 2.530 0.r81 2.817 0.t07 3 101 0.068 3.374
r6 0.M4 r.086 0.737 1.252 0.633 1.446 0.532 r.663 0.437 l,eOO 0,349 ?.153 0.289 2.4t6 0.200 2.681 0.142 2.944 0.094 3.201
fi 0.a74 1taz a.77? t.255 0.672 1.432 0.574 r.630 0.480 1.847 0.393 2.078 0.313 2"319 0.241 2.566 0.179 2,811 3.!?7 3.053
l8 0.902 1.118 0.805 1.259 0.708 r.422 0.613 1.604 0.522 1,803 0.435 2.015 0.355 2238 0.?88 2,467 0-?16 2.697 0.11r0 2.925
19 0.928 1.132 0.835 1.2* 0.?42 1.415 0.650 I.S84 0.561 1.767 A.4?6 1.963 0.&95 2.169 0.322 2.3S1 0.t55 2.597 0.i96 2.S13
20 0.952 1.147 0.863 1.271 0.773 1"4.r1 0"845 1.567 0.598 1.737 0 515 1.918. 0.436 2i1A 0%2 A.$i)8 0.294 2.510 0,!32 ?.714
2r 0.975 1.161 0.890 1.27/ 0.803 1.408 0.718 r.554 0.633 1.712 0.552 r.881 0.474 2.059 0.400 2.244 0.331 2.434 0.268 2.625
22 0.997 1.174 0.914 1.284 0.8i:ll 1.407 0.748 1.543 0.667 1.691 0.557 1"849 0.510 2.015 0"43?.2.188 0.368 2367 03od 2.548
23 1.014 1-187 0.938 1.291 0.858 1.407 0.777 1.5s4 0.698 1.673 0.620 1.82.t 0.545 1.977 A.473 2.14A 0.4M 2.308 0.340 t.4?g
24 1.A37 1.199 0.960 1.298 0.882 1.407 0.805 1.52A 0.728 r.658 0.652 r.?97 0.578 1.944 0.507 2.097 olSg Z.2SS 8.375 2.417
25 I.055 1.211 0,981 1.305 0906 1.409 0.83., 1.523 0.756 1.645 0.6& 1.776 0.610 1.9r5 C.540 2.051 0.473 2.209 0.409 2.3S2
26 1.072 1.22? 1.0A1 1,312 0.928 ,l.411 0.955 1.518 0.733 1.635 0.71' 1.759 0.S40 LE89 0.572 2,026 0.595 2.r68 0.441 2.313
27 1.089 1,233 1.019 1.319 0.949 r.413 0.879 1.515 0.808 1.626 0,7ffi 1.743 0.669 1867 0.602 

'.997 
0.536 2,131 0.473 2.289

28 t.104 1.244 1.037 1.325 0969 1.415 0.SOO 1.513 0.834 t.618 0.7G4 1?29 0.696 1.847 0.630 r.970 0,556 2098 0.504 2.22?
29 1.119 1.254 1.054 1.332 0.988 1.418 0.921 r.512 0.855 1.611 0.788 1.718 0723 1,830 0658 1-947 C.5S5 ?.068 0.533 2.133
30 r.133 1.263 1.070 1.339 i.006 1.421 0.94r 1.5il 0.877 1.606 0.81t 1.?07 0.748 1.814 0,684 1.925 0-622 2.041 0.56? 2.160
31 r.!47 1,273 1.085 1.345 1.O23 1.425 0.960 1.510 0.897.t_801 0.83{ 1.6S8 0.772 1.800 0,7'!0 r.906 0.649 2.017 0.589 2.13t
32 1.160 1.t82 1,.100 1.352 1.040 1.478 0.979 1.5r0 0.9r7 r.597 0.856 1.690 0.794 r.788 0.734 r.889 0.674 1.995 0.615 2.104
3.3 1.1/2 1.291 1.114 1.358 1.055 1,432 0,996 l.5lC 0.936 1.594 0.876 1.683 0.81e 1 776 0./57 1.874 0.698 1.975 0,641 2.080
34 1.184 r.299 1.128 1,364 1.070 1,435 1.012 r.51' 0.954 1.591 i.896 1.677 0.807 1.766 0,??9 1.86t 0.722 1.957 0.665 2.057
35 1.195 r.307 1.140'1.370 1.085 1.439 1.020 1.512 0.971 1.5S9 0.914 1-671 0,857 1.?57 0,800 1.847 D.?44 1g40 0"689 2037
36 1.206 1.3J5 1.153 1.376 1.098 1.442 1.A49 r.5r3 0.988 1.588 0.332 1.666 0.S77 1.74S 0.821 r.836 0.766 1.925 0.711 2.018
g7 1-217 1.323 1.165 1,3e2 1.112 1.446 1.058 1.514 1.004 1.586 0"950 1.662 0.895 1.742 0.841 1.825 0.787 1.9t1 0.733 2.001
38 1-727 Lg30 r.176 r.388 1.124 1.449 r.072 1.515 1.0r9 1.585 0.966 1.658 0.9r3 1.735 0.860 1.816 0.807 r.899 0,754 1.985
39 1.237 1.337 1.107 1.393 1.137 1.453 1.085 1.517 1.034 1.584 0.98A 1-655 0.930 1.729 0.878 1.807 0.826 1.887 0,774 1.970
40 l.?46 1.344 1.198 1.308 1.148 1.457 1.098 1.518 1.048 1.584 0.S97 1.652 0.946 1.724 0.895 1.799 S.844 1.876 0.749 1.950
45 1.288 1.376 1.245 1.423 1.201 1.474 1.158 1.528 Lt.tl 1.584 1.065 1.643 1,01.9 1.704 0^974 1,768 0.927 1,834 0.891 i,902
50 1.324 1.403 1.2S5 r.448 1.245 1,491 1.205 1.538 t,164 1.587 1,123 1.639 1.001 1.692 1.039 .l.74S 0.99? 1.805 0.$55 1 864
55 1.356 1.427 1.32A ,l.466 1.2M 1.508 1.247 1.5i18 1,209 I.5gZ 1,172 1.638 1.134 1.€85 1.095 1.734 '1.057 1.785 1.018 1 837
60 1.383 1.449 1.350 1.484 1,317 1.520 1.283 1.558 1.249 1.599 1.214 1.639 1.179 1.682 1.144 l.72ti 1.108 1.771 1.O72 1817
85 1.407 1.468 1.377 1"500 1.346 1"534 1.315 1.568 1.283 I.604 1,251 1.U2 t.2r8 1.680 1.186 1.720 1.r53 1.76r r.120 r.802
70 1,429 1.485 1.400 1.515 1.372 t.5it6 J.343 1.578 t-313 t.611 1.283 1.645 1.253 1.680 1.223 1.715 1.192 1.754 1.162 1.792
75 1.448 1.501 1.422 1.529 !.395 .1,557 1,368 1.587 1.340 r.617 1.313 1.64S.1.2S4 r.68? 1"258 1.714 1.227 1.748 1.193 1,783
80 1.466 1.515 1.441 1.54r 1.416 r.568 !.390 r.'595 1.354.t-624 1.338 1.653 1.312 1.683 1.285 1.714 1.?5g 1.745 1.232 1.777
85 t.4E2 1.528 1.45€ 1.553 1,435 1.578 1.411 1.603 1,386 1.630 1.362 1.657 1.337 1.685 1.312 1.714 1.287 1.743 1.262 1-773
90 1.496 1,540 1.474 t.563 1.452 1.587 1.429 1.61r 1.406 r.636 1.383 1,68i 1.360 1.687 1.306 1.714 1.312 1.741 1.298 1.7SS

95 1.510 1.552 1.489 1,573.1.468 !:596 1.446 1.618 1.425 1.642 1.403 1.666 1.38I 1.690 1.358 1.715 1.336 1.741 1,313 1.7$7

100 1.522 1.562 1.503 1.S43 1.482 1.604 1.462 1.625 1.441 r.547 1.421 'r.6?0 1.400 1.693 1.378 1.717 1.3$? 1.741 1.335 1.765
150 l.st1 1.637 1.598 1.651 ,l.58{ 1.665 1.571 1.679 I.557 1.693 r,543 r.703 1.530 1.722 1.515 r.737 t.s01 1,752 1.48S 'tj67
?00 1.6s4 1,684 1.653 1.693 1.643 1.704 1.633 r.715 1.623 1.725 1.6t3 1.735 1.603 1.746 1.592 1.757 1.582 1.768 1.571 1.779

P.T.O.
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k'=11 k,=t? 1'* 13 ir'* 14 *'=1s k'= 16 k'*17 i'= 18 k' ='r9 k' - 20

ducl1dsd1dyd1dud1dud1dsttydudgQ1dldyd1 d. 'd,

16
17

t9
2A

21

24
25
26
27
28
,o
30
31

32
33
34

36

37
36
39
40
45

55

60
65
70
75

80

85
90
95

1S
150

200

0.098 3.503

0.138 3.378 0.087
0.r77 3.265 0.123
0.r20 3,r5s 0.160
0.263 3.053 0200
0.3c7 ?.97s 0,240
0.349 2,897 0.281

0.391 2.826 0.322
9.431 2.76r 0.3A2
0.470 2.702 0.400
0.508 2.649 0.438
0.544 2,600 0.475
0.578 2,s55 0.510
0.612 2.515 0.544
o.t43 2.477 A.577

0.674 2.443 0.608
o.70.i 2.411 0.638
0.731 2.382 0.668
0.75e 2.3$5 0.695
0.183 2.330 0.7C2

0.808 2.306 0.748
o.8u 2.nl 0.772
0.854 2.265 0.796
0.875 2.2116 O.S19

0.896 z.22s 0.840
0.988 2.156 0.938
1_064 2.103 1.0i9
1.129 2.062 1.087

1.r84 2.031 1.145

1.23r 2.006 1,195
1-272 1.ffi6 1239
1.308 1.970 1277
r.340 1.957 1.311

1.959 r.946 r.342
1.s95 1.937 1.369

1.418 1.929 1-394

1.439 1.923 1.416
1.579 1.892 1.584

,.6rt 1.885 1.643

3,657
3.441 0.078
3.34$ 0.111

3.234 0.145
3.t4! O.182

3.A57 A.22A

2 S79 0.259
2.998 0.297
2,844 0.335
2.784 0.373
2.730 0.400
2.6A0 0.445
2.634 0,479
2.592 0.Sr?
2.553 0.545
2.5r7 0.576
2.484 0.606
?.454 0.&14
2.4t5 0.662
2.398 0.689
2.374 0.714
2.35t 0.739
2.329 0.763
?.309 0.785
2,225 0.887
2_r63 0.973
2.r18 1.045

2.079 1.106
?.049 1.1S0

2.026 1.206

2-AA6 1.247
1.991 1.283
1.977 1.315
1.960 1,3.14

1.956 r.370
1.948 1.3S3

1.908 r.550
1 836 1.632

3;:
3.4.96 0.070
3.395 S.100

3.300 0.132
3.211 0.166
3.128 0.202
3.053 0.239
2,983 0.275
2.919 0.312
2.859 0.348
2.8C5 0.383
2.755 . 0.418
2.708 0.451

2.865 0.484
2.625 0.515
2.58E 0.546
2,554 0.575
2"521 0.604
2.492 0.631
2.4&1 0.857
2.438 0.683
2.4t3 0.707

2.3sr 0.73r
2.236 0.8i|8
2.%5 A,927

2.170 1.003

2.127 1.068
2.0s3 1.124

2.W 1.172

2.&3 1.215
2.024 1.253
2.008 1.287

1.995 1,318
1.984 1.345

1.974 1.371

1.924 1.535

1.908 1.521

3;-
3.542 0.063
3.448 0.091

3.358 0 12C

3.272 0.r53
3-193 0.186
3.11S 9.221
3.051 0.?56
t.987 0.?91
2.9t8 0.325
2.874 0.359
2.823 s.392
2.776 0.425
2.733 4"457

2,692 0.488
2.654 0,518
2.819 0,547
2.58€ 0.575
2.55i 0.6s2
2.526 0.828
2.49e C.653

2.473 0,678
23A7 0.7*
2.287 Q"8&l
2.225 0.961

2.177 1.029
2,138 1.088

4.106 1.139

2.080 1.184
2.69 1.224
?,040 1.260
2.025 1.292
2.012 r.321
2.000 1.347

1.940 1"519
1.9r9 1.610

gsTa : :
3.533 0.058 3.705
3.4S5 0.083 3.61S

3.409 0.1 10 3.535
3.327 0"141 3.4il
3.251 0.172 3,376
3.179 0.205 3.303
3.112 0.238 3.233
3.050 0.271. 3.168
2.992 0.305 3.1C7

2.937 0.337 3.050
2.887 0.370 2.996
2.840 0.401 2.94S

2.796 0.432 2.899
2.7U4 0,462 2,854
2.716 0.!192 2.813
2.80 0.520 2.774
2.646 0.548 2.738

2.014 0.575 ?.703
2.585 0.600 2.6?1

2.557 0.626 2.641
2.4i19 0.740 2 512
2_350 0.836 2.414
2.281 0,919 2.338
2.227 0,990 2.278
2.183 r.052 2.2n
2.148 1.r05 2.189
2.118 1.153 2.15€
2.093 1,195 2.129
2.073 1.?32 2.'105

2.0s5 1.256 2.085
2.04A 1.296 2.068
2.tr26 '1.324 2.053

1.956 1.504 1.972

1.S31 r.599 1 .S43

o-ose a.lsr :
0.07s 3.650 0.048
o.101 3.572 0.070
0.130 3.494 0.094
0,160 3.420 0.120
0,191 A.348 0.149
0.222 3293 Ai78
0.254 3.218 0.209
0.28$ 3,160 0.238
0-317 3 r03 0.26S

0.349 3.050 0"299

0.379 3-000 0.329
0.40s 2.954 0.359
0.439 2.9 r0 0.388
0.467 2.868 0.417
0.495 2.82S 0-445

0.52? 2.792 0.472
0.*s 2.757 0,499
a.575 2.724 0.525
0.692 2,586 0-644
0.792 2.475 0.747
c.877 2.336 0.$36
0.s51 2.330 0,9r 3

1,016 2.276 0.9S0
1.072 2.23? 1.O38

1.12r 2.195 r.090
1.165 2.165 1.136
1,205 2.139 1,177
1,240 ?,r16 1.213
1.271 2.W7 1.?4?
1.301 2-080 1.277

1.489 1.SS9 1.474
1 .588 1.9$s t .576

3,678 0.044

3.604 0,065
3.531 0.087
3"460 0,112
3.532 0.138
9.fir7 0.166
3.256 019S
3.208 O.?24

3.153 0.253
3.100 0.283
3.05 r 0.31e
3.005 0.340
2.S61 0.359
2.920 0.3S7

?.880 0.4?4
2.843 q.451

2.808 0.477
?.659 0.598
2.544 0.703
2.454 0.795
2.382 0.474
2"323 0.944
2.275 

".ffis2.235 1.058

2.?01 1-106

2.17? 1.149
2.149 1.197

2.126 1.U2
2.108 1.253

2.006 1.458

1.967 r.56$

sns: :
3.702 0.041 3.79C

3.632 0.060 3,724
3.563 0.081 3.658
3.495 0.104 3.592
3.431 0.119 3.528
3.368 0.!56 3.465
3.309 0.183 3.406
3.252 0,?11 3.348
3-198 0.239 3.293
3.147 0.267 3.240
,.0n9 9.295 3.190
3.053 0.323 3.142
3-00s 0.35r 3.097
2.968 0.378 3.054
2.9?9 0.404 3.s13
2.892 0,430 2.974

2.733 0.553 2.807
2.6r0 0.660 2.675
2.512 0.754 2-571

?.434 0.83S 2,487
2.371 0.SCB 2.419
2.318 0.971 2.36?
2.275 1 027 2.315
2.238 1.A?6 2.273
2,?06 1.12'.t 2.241
2.179 11ffi ?,?t1
2.156 r.r97 2.186
2.135 1.229 2.164

2.023 1.443 2.040
t.979 1.554 1.991

l,lale: n = ruJmbar of observdions, # == numb€r ol explanalory 'rariables exdudng the constanl letm.

Sour6a,'This tabls is an oxtension of tiB original Durbin:Watson lEbb and 16 r€produced troflr N, E. Savin and K. J. While, "The Durbin'Watscn Tesl lo( Serial

Correlation with Extreme Smdl Samphs cr Marry Regressors." EcononetIica, vol.45, November 1977, pp. 1989-96 and as correoted by R. W. Fareblolher,

E'',noiretrlca,vol4S, $eptember ,l980, p. 1564. Reprinted by p€rmission ot lh€ Econometrio Sociely.

Example E.1.

lf n= 40andk' = 4,dL= 1.285and clu=1.721.If acomputeddvalueisless than
'j""285, there is evidence of positive first-order serial correlation; if it is greater
than 1.721, there is ng evidence of positive first-order serial correlation; but if
d lies between the lower and the upper limit, there is inconclusive evidence
regarding the presence or absence of positive first-order serial correlation.
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TABLE E-sb DURBIN-WATSON d STAI'ISTIC: SIGNIFICANCE POINTS OF dr AhlD d!' AT 0.01 LEVEL OF
SIGNIFICANCE

k,*1 k,=2 ,t'-3 k,*4 k,=5 k,=8 k'-8 k'=9 k'* 10

dud1dud1d6tl1dudLduuLdudrdrld1dudLdudLdud1

I 0.390 1.142

7 0.435 1.035 0294 r.676
o

E 0.497 r.003 0.345 1.48S 0.229 2.102
3 0.554 0.9S8 0.408 1.389 0-273 1.875 0.183 2.il{}3 -:

l0 0.604 1.001 0.4s6 1.333 0.340 1,733 0.230 2.193 0.150 2.690
11 0.653 t:0t0 0.519 1.297 0,396 1.640 0.2E6 2.0€0 0.193 2.453 0.124 2.892
12 0.697 I.023 0.569 1.274 Q.449 1.s75 0.339 1.913 0.244 2280 0.164 2,665 0.105 3.053
13 0.738 1.038 0.6tG 1.261 0,499 1.526 0.3s1 1.826 0.29i1 2.150 0.211 2.490 0.140 2838 0Og0 3.182
14 0.776 1.05+ 0.600 1.254 0.547 1.490 0.441 1,757 0.343 2.(N9 0.257 2.354 0.183 2.ffi7 0.122 2.981 0.078 3,287
15 0.8r1 1.070 0.700 1.252 0,59r 1.464 0.488 1.704 0.391 1.967 0.318 2.244 0.226 2.530 0.r61 2.E17 0.107 3.10r r.068 3.374
I6 0.844 L08S 0.737 1 .252 0.633 1.446 0.532 1.663 0.437 1.800 0.349 2.153 0.2G9 2.416 0.200 2.68r AJ42 ?.944 0.C94 3.201

1? A.874 1.fiz A.772 r.255 0.672 1.432 0.574 1.530 0.480 1.847 0.393 2.078 C.3r3 2.319 0.241 2.566 0.17S 2,811 0.127 3.053
tB 0.so2 1,1r8 0.805 1.259 0.70a 1.4?2 0,613 1.604 0.522 t.803 0.435 2.0r5 0.355 2238 0.e88 2,467 A21A 2.697 0.160 2.925
19 0.928 1,132 0.835 1.2* C.742 1.415 0.650 1,584 0,56! ''.767 0.476 1.963 0.396 2,169 0.322 2.3S1 0355 2.597 0.196 2.9J3
20 0.9s2 1.147 0.863 1.271 Q.773 1"411 0"8a5 1.557 0.598 1.737 0.5J5 1.918 0.436 2.110 0.3$2 2.$08 0.?94 2,510 0.?32 2.714
21 0.975 1.161 0.890 1.27/ 0.803 1.408 0.718 1.554 0.633 1.7fi A.552 1.881 0.474 2.059 C.400 2.244 0.331 2.+34 0,268 2.625
22 0.9s7 1.174 0.9'14 1.284 0.831 1.407 0.748 1.543 0.6S7 1.6S1 0.597 1.849 0.510 2.0r5 0.437 2.188 0.368 ?.367 0.304 2.548
23 ,.cl8 r.187 0.938 1.291 0.858 1.407 0.777 r.534.0.598 1.673 0.620 1.821 0.545 1.977 0.473 2.140 0.4M 2.308 0.340 24;9
24 1-W7 1.199 0.960 1.298 0.882 1.407 0.805 1.528 0.728 1.658 0.652 1.7S7 0.578 1.944 0.507 2.097 0.439 2.255 9.375 2.417
25 1.055 1.21'l 0.081 1.305 0:906 1.406 0.831 1.523 0.755 1.645 0.6@ 1-776 0.610 1.915 0.540 2.055 0.473 2.209 0.409 2.3$2
26 1.A72 1.222 1.00r 1.312 0.928 1.411 0.855 1,518 0.783 1.635 0.711 1.759 0.640 1.E89 0.572 2,026 0.505 2.r58 0.441 2.313
2? r.@9 1.233 1.019 1.319 0.949 1.413 0.8?8 1.515 0.808 1.626 0,7S 1.743 0.669 1867 0.6$? 1.99? 0.536 2.'r31 0.4?3 2.2S9
28 1.104 1.244 1.037 1.325 0969 1.4r5 0.900 1.513 0.83e 1.618 0.764 1.729 0.696 1.847 0.630 1.970 3.556 2098 0.50{ 2.229
29 1.t19 r.254 1,051 1.332 0.988 r.418 0.921 r.512 0.855 1.611 0.788 1.718 C,723 1.830 C658 1-S47 0.595 3.065 0.533 2,133
30 1.133 1.?63 1.070 1.339 r 006 1 421 0.941 1.511 0.877 .r.606 0.812 1.707 0.748 1.814 0.684 1.S25 u.622 2.A41 0.562 2.160
31 1.147 1.273 1.085 1.345 1.023 1.425 0.9d0 1;510 0.897 1.601 0.834 1.698 0.772 1.80S 0.7i0 1.90E 0.649 2.017 0.589 2.131
32 1.160 1.282 1.1ffi 1.352 1.040 1.4?A 0.979 1.510 0.917 1.597 0.856 1.690 0.794 1.?88 0.734 r.88S C.674 1.995 0.615 2.104
33 1.172 1.291 '1 .114 1.358 1.055 1.432 0.996 1.510 0.936 1.594 0.876 1.683 0.81e 1.77b 0.757 1.87d ?.698 1.975 0.641 2.080
34 1,184 1.299 1.128 r.364 1.070 1.435 1.012 1.51r 0.954 1.59r 0.896 1.677 0.8t7 1.76$ 0,?79 r.86S 0.722 1.95? 0.665 2.057
35 1.195 .t.307 1.r40 r.370 t.08s 1.439 1.028 r.512 0.971 1.589 0.914 1.871 0.657 1.757 0.800 1.847 q.744 1.940 0.689 2.037
36 1.206 1.315 1.153 1.3?6 1.0S8 1.442 1.04i r.5i3 0.988 1.598 0.932 1.666 0.877 1.74s 0.821 1.83S 0.766 1.925 0.711 2.018
3? 1.217 1.323 1.165 1.382 1.112 1.446 1.058 1.514 1.004 1.586 0.95S 1.662 0.895 1.742 0.841 1.825 0.787 19r1 0.733 2.001

38 1.227 1.330 1.176 r 388 1.124 1.449 r.07e 1.515 1.0-r9 1.585 0.96€ 1.658 0.9t3 1.735 0.860 1.816 0.807 r.899 0.754 r.985
39 1.U37 1.337 1.1E7 1.393 1.137 t.453 1.085 r.517 1.034 1.584 0.982 1.655 0930 1.729 0.878 1.807 0.826 1.887 0.774 1.970
40 1.?46 1.344 1.198 1.398 1.148 1.457 1.098 1.518 1.048 1.584 0.997 1_652 0.946 1.724 0.895 1.7S 0.844 1.876 0.749 1.95S

45 t.288 1,376 1.245 t.423 1.?O1 1.474 1.156 1.528 1.r11 LsB4 1.065 1.843 1.01.9 1,704 0,974 1,768 0.927 1,834 0.881 i 302

50 r.324 1.403 1.285 r.448 1.245 1.491 1.205 1.S39 t.164 1.587 1,1e3 1.639 .t.081 1.692 1.039 1.748 0.997 1.805 0.955 1 864

55 1.356 1.427 1.320 1.466 1.284 1.506 'r.247 1.548 1.209 1.592 1.r72 1.638 1.134 1.985 1.095 .1.734 1.057 1.785 1.018 1 837
60 1.383 1.449 1.350 1.484 1.317 1.520 1.283 1.558 1.249 1.598 1.214 1.638 1.179 1.682 1.144 1.726 1.108 1.771 1.t)72 1917
5s 1.407 1.468 1.377 1.500 1.346 1.534 r.315 1,568 1-283 1.504 1.251 1.U2 r.218 1,680 1.186 1.720 1.r53 r.761 1.120 r.802
7A 1.429 r.485 .l.400 1.515 1.972 1-5i16 1.343 1.578 1-313 1.611 1.283 1.645 1.253 1.580 1.23 1.716 1.192 1.754 r.162 1.79?
75 1A48 't.501 1,4',n r.529 1.395 .1.557 1.368 ','.587 1,340 L617 1.313 1.649.1.284 1.68? 1"256 1.714 1.2?7 1-748 1.199 1,783
80 r.466 r.515 1.441 1.5ilr 1.4r6 r.568 1.390 1.d95 13& 1.624 1.338 1.653 1.312 1.683 1.?85 1.714 1.259 1.745 1,?.32 1.777
85 1.482 1.524 1.458 1.553 1,435 1.578 1.411 1.603 r.386 1.630 1.362 1,657 1.387 1.685 1.312 1.714 1.2A7 t.743 1.?62 1j73
90 1.496 1,54A 1.474 1.569 1.452 1.587 1.429 1.61r r.406 1"636 1.383 1.66,, 1.360 1.687 1,366 1.714 1,312 1.741 1.288 1.76S
95 1.510 1.552 1.489 1.573.1.458 ,t.596 1.446 1.618 1.425 1.642 1.403 1.666 1.381 1.690 1,358 ''.715 1.336 1.741 1313 1767

100 1.522 J.562 1,503 1.583 r.482 1.604 r.4S2 1.625 1.441 1.647 1.421 1.670 1.400 1.603 1.378 r.717 1.357 1.741 1.33S r.76s
150 1.611 ,,,637 1.598 r.65r .l.584 r.665 1.571 1.679 r.557 t.693 r.543 1.708 1.530 r.722 1.515 t.737 r.501 1,752 1.488 1,767
300 1.664 1.684 J.653 1.633 I.643 1.704 1.633 1.7r5 1.623 1.725 1.613 1.735 1.603 1.746 t.592 1.757 r.582 1.768 1.571 1.775

P. T, O.
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Ir' = 11 k'=12 k'*13 k'= t4 k'=15 k'= 16 k'=17 k'=18 k' = 19 k' =20

dud1dudud1dpd1dud1dyd1dudLdpdgdyd1dudL

16 0.04n 3.446

18 0.113 3.146 0.075 3.358 0.047 3.357
r9 0.r45 3.023 0.102 3.227 0.067 3.420 0.043 3.60'l
200.l782.9140.t313.|090,o923.2970.o8l34740,o383'639
21 0.212 2.817 0.162 3.004 0.119 3.185 0.084 3.358 0.055 3.521 0.035 3.671 :
22 0.216 2.729 0 194 2.909 0.148 3.084 0 109 3.252 A 07? 3.412 0.050 3.562 0.032 3.700
23 0.281 2.651 0.227 2.822 0.178 2,991 0.136 3.t55 0.10O 3 311 0.070 3.459 0.045 3.597 0,029 3 ?25

24 0"311 2.580 0.260 2-744 0.2A9 2,908 0.t65 3.06S 0..125 3.218 0.092 3.363 0.065 3.501 0.043 3.6N 0.027 3.747
25 0.348 ?.517 0.292 2.d74 Ai.24fi 2.829 0.194 2.982 0.152 3.r31 0.1 16 3.274 0.085 3.410 C.060 3.538 0.039 3.6s7 0.025 3.765
26 0.381 2.460 0.324 2.A1-g 0.2?2 2.1t58 9.224 2.S06 0.180 3.050 0.141 3.1S1 0.107 3.325 $.fr75 3.452 0.055 3.572 0.036 3.682
27 0.413 2.409 0.356 2.552 0.303 2.694 0.253 2.836 0.208 2.976 0.167 3.113 0.t31 3.24s 0,100 3.37'1 0.073 3.490 0.051 3.602
28 0.444 2.363 0.387 2.499 0 333 2,635 0.2S3 2.172 A.2A7 2.907 0.194 3.040 0.r56 3.169 0,122 3.294 0.093 3.412 0.06S 3.524
29 0,474 2,32',1 9.417 2.451 0,363 2.582 0313 2.713 0.265 2.U3 o.zu 2.972 018? 3.093 0,146 3^220 A.fi4 3.33S 0.06? 3,450
30 0.50s 2.283 0.447 2.407 Q.393 2.535 0.342 2.653 0.234 2.785 0.249 2.909 0,208 5.032 S.t71 3.152 0.13; 3.267 0 107 3.379
31 0.531 2.248 0.475 236? A.4A 2.487 0.371 2,609 0.322 2.73A 0.27? 2.851 0.234 2.970 0.196 3.087 0.160 3.201 0.128 3.31 r
32 0.558 2.216 0.503 2.330 0.450 2.446 0.399 2.563 0.350 2,6E0 0.304 2.797 0.261 2.912 0"221 3.025 0.184 3.137 0.151 3248
33 0.585 2.187 0 530 2.296 A.1T? 2.408 0,426 2.5?0 0.377 2,633 0.33 1 2.746 0.287 2.858 0.246 2.969 0.r0S s.07S 0. 174 3 184

34 0.610 2.1S0 0.556 2.256 0.503 237e 0.452 2.481 0,404 2.590 0.357 2.699 0.3't3 2.808 0.2?2 21915 0.233 3,022 0.197 3126
35 0.634 2.136 0.581 2.237 t.529 2.340 0.478 2.444 0,430 2.550 0.383 2.655 0.339 2.761 0.2S? 2.8€5 0.257 2.969 0.221 3.071
36 0"658 2.113 0.605 2.210 0,554 2,310 0.504 2,410 0.455 2.512 0.409 2.614 0.364 2.71? fr.322 2.81A 0.292 2.919 0.244 3.019
37 0.640 2.092 0.628 ?.186 0.578 2.282 0.528 2.37S 0,4S0 2.477 .434 2.576 0.389 2.6?5 {5.U7 2.774 0.306 2.972 0.26S ?,969 .

38 0.?02 2.073 0.851 2,164 0,601 2.256 0.532 2.350 0.504 2,445 0.458 2.540 0.414 2.6',37 Q.3?1 ?,733 0.33i,2.823 0.2S1 2.923
3S 0.?r3 2.055 0.873 2 143 0.623 2.232 0,575 2.323 O,*EA 2.414 0.492 2.507 0.438 2.600 C.395 2.694 0.354 2.787 tt315 2.879
40 0.744 2.039 0.694 2.*28 0.G45 2.210 0.537 2,297 0.551 2.386 0.505 ?.476 0.461 2.556 0418 2.857 0"377 274S 0.338 2.838
45 0.835 1.97t 0.7S0 2.i44 A.744 2,118 0.70C 2.193 0.655 2.269 0.612 2346 a.57a 2.424 0.528 2.503 0"488 2.582 0.448 2.661
50 0.913 1.925 0,871 1.981 0.829 2.05r 0.787 2.116 0.?46 2.182 0.705 e.?50 0.665 .2.318 0.6e5 ?.387 0.586 2,456 0.548 2.5?6
55 0.979 1.891 0.940 ,l.945 0.9S2 ?.002 0.863 2.059 0.825 2.fi7 0.786 2. t76 0,748 2.237 c).711, 2.298 0.674 2.359 0.637 2.421
60 1.037 1.86s 1.001 t.914 0.965 1.964 0.929 2.015 9.393 2.067 0.857 2.120 0.822 2.173 0.786 2.?2? 0.751 2,289 0.7.16 2.338
65 1 087 1 845 1.053 1.88S 1 020 t.934 0.986 1.980 0.953 2.027 0.91? 2 075 0.886 2.123 $.852 2.172 o.lig 2 221 0.786 2.272
70 1.1S1 1,831 1.0SS 1,870 1.S68 1.S1 1 1.037 1.95C r.005 1,995 C.S74 2.038 0.943 2,08t S.grf 2.127 0.880 2.172 0.849 2.217
75 1.170 1.819 !.14r !856 1.rll r.893 1.082 1.931 1.052 1.970 1.023 2.009 0.993 2.049 0S64 2.090 0934 2131 og05 217?
80 1.205 1.810 1.177 1.844 1,150 1.878 1,122 1.913 r.094 1.949 1.066 1.984 1"039 2"022 ;.01r ?.059 C.983 2.C97 0.955 2.135
85 1.238 1.803 1.210 1.834 1.r64 1.866 1.158'1.89S 1.1G2 1.93t 1.106 1.S65 1.0E0 r,99* 1.G53 2.033 1.027 2.068 1.000 2104
90 1.2$4 1.7S8 1,?40 ,l.S27 1,215 1,855 1.r91 r.886 1.166 1.917 1.14r 1.S48 r.116 1.979 1.091 2.012't.06c 2.A44 1.A41 2.077
95 1.290 1.793 1.267 1.821 1,244 1.#8 1.221 1.876 1.197 1'.906 1.174 1.934 1.r50 1.963 1.126 1.993 1.102 2o2g 1.07g 2054

100 1.314 1,780 1.29? 1.816 f.270 1,8-11 r.U4B 1.8S8 1.225 1.895 1.203 1.922 t.181.1.949 r.i58 1.977 1,196 2.006 1.113 2.034
I50 1.474 1.793 1.458 1.799 

'.444 
1.8r4 1.429 1.830 1.414 1.847 1.4m.1.863 1.385 1.880 1.37,] 1.897 1.355 1.913 1.340 1.931

200 1.561 1.791 1.550 1.801 1,530 1.9t3 1.S28 1.824 1.518 1.836 :t"507 1.&17 1"495 1.t60 1484 1.g71 t.474 r.BBB .1 .462 1.89s

rusicr h = number ci observations, l/ = nilrnber of explanatory variables exciuding the consta.,t term.
Sourco: $avin and White, bp. ch., by permission of Eccnornetric Society.
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Instructions for Candid

1. Write your Ro1l No. on the top immediately on receipt
of this question paper.

2. Answer any five questions out of eigltt. AXI questions
carry equal ilarks.

3. Answers may be written either in English or in Fiindi;
but the same medium should be used throughout the

paper.

wt t Sq ft+rT

t. Efl ,'ffi-!- + ffi fr sc{ frq .rq trErtRfr {qFT qr err{r

3r--{-sqmfrfuq r

2. slrs + t k€]- ia qr{it * sr-t fifrqr €xft y{+ + er-*.

rnqr;r B r

3. c-ir{ Ffr qr i{*fi + ffi } S .Trta.T + fue qs-* *, qcs

R ,ro* + +ffi \-.6 fr qr"qq elm qfrqr

P.T.O.

a
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1. What factors are responsible for slow growth of
manufacturing sector in India despite liberal economic
reforms constructed and adopted since the last quarter

century? What measures are required to be taken to

achieve the goal of rapid growth of manufacturing in
India? (7 .5,7 .5)

M ffi rrdr$ t ftffia afu uq-{rq rrg vER i{rffiq" gtrrt

* qr.$w tTrf, + frfrtrT *d fr Eftfr Ek + frq q,tr t
** i+* *i tnca + frfrqtur + ftr ft-o.rn * aeq qil

v6 q,-fi + frq sqr iqrq fr-q Er+ fr srnsq-{fl *?

India has made impressive recent progress in building
the "hardware" of economic success, yet at the same

time, the country continues to struggle to fix its
'osoftware". In this background, discuss the statement-

"Whether India manages to boom again and become

a serious alternative to China will depend on whether

the country can finally overcome the long-standing
defects in its policy software." (1s)

rTr.d i i{rffi*. qtncrff $ 'r51$}q1" + mvr t ero fi fr
yqrqm-& Ir{rR * *, frr S yqr+ ffiE i }sr BTc+

a1frq2{q1tt d e+. o,+ + ftq trr-d * r s{ ys{t fr,

E{ 6lr{ vt Tqt ftt* "qft q1-s6 T{rh m,+ { gn ee+r *or
* erk ftt + ftq \-r rrrfu frw€ qqm *, fr =ra EtT tnd

qt fu{T qt{n fr Hr ?Er siee: srq* ffi d(frqe}q1' + *
(€ t qfr BTr {& rerM d et 6-r (fr-fl *t"

a
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J. What do you understand by 'Deindustrialisation?' Has

India deindustrialised like many Latin American and
African economie s? Give arguments in support of your
ans\.ver. (5+ 10)

'frcrHfrenqq' t i{iq wT q{rg+ di wr qi{il 6f AftT
stFml Bth BtsH Gt"tqqrqi* fr nra fu*+fr-*-d * rrqi

*i erq+ df,i * vq.[e q Ed 8ftsr

Hor,v has trade in services evoived over the years in
India? What are the emerging issues in the arena of
trade policy that India has to be mindlul of ?

(7 5+7.s)
tl{d i'M q-s ed { +eN} t qrqn d* Aonn giTr }?
qTqr{ ffi + *d + 6lq t oq-<t 5t + fr+ qr e]{d q}

Eqrr ?qT ETEq?

Doubling Farm Income in India has been the top most
prioritl' fcr india for decades. What are the najcr
steps that ihe Government should take in acirieving
the above? (i s)

qr{f, + gR l+m B} a{qT q-<qr qqq} t $ir.d * rrdkq
wqR-q,en <-& *r uqil+R * N.e q{t + ftq {iqn q} .,i=T

t vgio qEq cai !TGq?

"For services sector to be sustainabie, the sector needs

to be well integra-teci rvith otirer paiis ol the e conomv,
in particular the manufacturing sector." Elaborate and

DTr\1 a.\/-

4.

5.

6.

a
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7.

discuss this statement in the light of Indian experience

since iast two decades. (15)

'tsT *a A fr-q.r6 At + ftq, Ee *d s+ Bl-$e-st.rT t $q
j3r<t-, r?iis q-q q\ frmr &1 + srpT i{.& <qa t \-*"f(
6{+ qT 8.1-rqq{6er Br" ffi A <4rrt1 + ql{ftq aEtre *
;{d6 t ge qq'{ q+ ftRIt A en.rq }ti cq-sT XsTs-{
--+c--_.caril\tl\ !

Do you think India can base its future growth on

exports in an increasingiy deglobalized an<i post Covid

r,l,criii? Horv has india drffered from China and other

East Asian countries in the past in this regard.

(7.s+7.5)

qq;' .qq-q} \r=?TfrT g fti i=d*fr{ A-A{e-E-d att ffi<-q}B-e

fras + ttne $!+ qBq A ft-sTq q1 tr€ s{ "qlw'Rn 
qt

€E-G'l * ? e-&-d fr se €fif $ ""in-d *-+ slr cr+ 5$ !ftr*r{
tqlt t ft-q ,-frR {\-q- <er B?

Criticatrl;, anaiyse the impact of the 'sirock treatment'

in rhe lorm of accepting the farm iaws as the right
paih in increasing the productrvity and incomes of the

farmers in the agiicultural sector in India. (15)

qRH i. Ee e" + fren] qt ssrr-em +il< snq *-t+ + Ee
ei;!-{ + sh( a-rr?t * 6q t TA-$R 4(+ * sq +'dilq'
&' * x+n-s qr qldqq.r€-6 qtr

{3500)
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Instructions for Ca+didates

1. Write your Roll No. on the top immediately on receipt

of this question paper.

This question paper contains 2 parts. Both Part A

Part B are compulsory

Part A: Answer any three questions (10x3=30 marks)

Write short notes on any three of the following.

l. Education in Ghosts

2. The function of the songs in The Good Person of
Szechwan -i

3. Jean's transformation in Rhinoceros
P.T.O.
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of theatre as a weapon ofFranca Ratne's use

res i stance

5. Stanislavski's idea of truth in theatre

Part B: Answer any three questions (15x3=45 marks)

6. "Ibsen's Ghosts inaugurated an era of social and moral

despair which remained central to the political and

ideological parameters of naturalist drama of the late

19th century." Discuss.

Do you think the ending of The Good Person of
Szechwen resolves the "problem ofgoodness" explored

in the play? What in your view is Brecht trying in this

play and with what degree of success?

"All the characters of Ionesco's Rhinoceros are based

on the political ciiches of the 20th century." Do yott

agree? Give a reasoned answer.

"Dario Fo's Can't Pay Lflon't Pay is deeply critical of

social coilectivity which doesn't allow spontaueous

working-c1ass action to grow and proliferate." Do you

agree? Give a reasoned answer.

"Fo's Nobel Prize speech maintains a delicate balance

between the contemporary relevance of his comic art

and the universal relevance of comedy in debunliing

authority throughout human history". Discuss.
(7000)

1

8.

9.

10.
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5. Answers may be written either in English or Hindi;

but the sarne medium should be used throughout the

paper.

6re) A frq fr{sr

g{ trffi-!={ +'emfr r1 sqr frq qq FEfFf, rsr={ q{ Bilr;rr

qmxrsppqu,

sf{ q? t e s-ffi *r

ftR1 SsHirrr}*wqrs?r

q-*m s€{ + sTq. eqq + ei'rT ftn+ w t r

E€ tr{n'-q{ 6r df,{ s+}.fr qr G-fr ffi v+ rTrqr i eftq, AB-{

Refr B-flfr 6r i{rtz[+T gfi Et dtTr qftq 
r

1. Discuss the reasons that have kept the populatron

grorvth rale persistently high over the years in most

of the developing economies of the u,,orld. (15)

4.

5.

o
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ifi mnut fr na* dFdq ftfr frrq fr BIffir ffim
iillfe-eta{r*'+ 6ftr-td{r gB <t ft1 Efr t ,rirmn Ft qflg

rer *r

2. Explaining the Harris-Todaro model of rural-urban

migration, discuss how this model endogenously

delivers a prediction for the size of the urban informal

sector. ( 10,5)

rnftur-slEfr yEm + *R€-ffi frw fr qrcq q-rt Eq rqf
6t fr *t qa frs-d rkr$i( 6c + {r6ft siqffifi e" +
srrFR-EIT * ftrtRil qral *r

3. There are various factors that affect the structure of

land rental contracts in a rural economy. Of these,

discuss how the factors of incentives, risk and the

double incentive problem between the landlord and

the tenant, affect the choice of land rental contract.

(6,6,3)

P.T.O.

o
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4.

t+ m,{ 6'rm' * d rrtur + Tfr frRr} +
ergs* fr *.*, d yqrAr qG *r E{+ +, {qt 6t fr'
*fh srk*. ah ffi{R + A-q e}-ffiET tnr€h, E}fuc ff'rm,

Brk -N s)ffir6{'fr q-.rsr * qrcq-, Th m st-fsb +
ftfc d *t eqBd q-tt *r

(a) Expiain how the casual labour markets in rural

areas create nutritional externalities that all the

stakeholders end up paying for. (8)

qq qt fr qrfrT N + B{Fqf, ry-q qrs'R (dgcrd a-qi

s$e) dt AqnT xerfr er6rf,r$ qi ftqiET q{+ * ffi
frT Rift kdqRqit +1 g.rma q-rcr .i-sdT *r

(b) Explain why trand inequalities tend to rise in poor

rural markets that are characteri sed by

collateralised informal debt contracts, where the

collateral is of value to both the lender and the

borrower. (7)

eE 6t fu rrQ-s Er-ftur q-sril +, E'6r ffiq. iiEM+.
€q rceti qT s.-q seR +fl +, {h Bru{r+drq dr s-r_fr

*, mE n'q t vu qsrE+6-, Eut-drcn Bursit, at+a +
ftq nEET$ *or *r
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5. (a) Explain, in detail, why interlinkage is an cbserveC

mode of credit transactrons in rural markets,

especially of the deveioping eccnomies. (12)

ftRR t s-dq fu uifrq q."q.rd i, frd"r <q t ffi
i, eafr*e *Ec, -R{ffi yo !-qR-d Hfi-mT

HTd I

(b) Assuming lAa/o to be the prevailing formal rate of

interest. calculate the minimum rate of interest

that a iender of Rs. 1000 would demand in the

informal market, if there is a probability 1/2 that

the loan will be repaid with interest and probabiiity

l12 that the loan wiil not be repaid; and under the

latter conCition cf loan being defaulted upon, there

is a probability l12 of recovering assets r,vorth Rs.

500 lrom the borrower. ri\

rc% d !-dfrH B*q-q..fr6 qlu E{ xrrt gv, q-q q1

;qrdq E{ * iTsr<t qt * fr-€'rrurf,r ii-QrsiRs qrqT{

t iooo wt * €!T + ftq qeT qtcn, erur R."il"ET t,/2

B &- aor qr',r + ET?T q€trqT wq{T J{h qlirEqr t/2

P.T.O.
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B B- zzor gfircr q& qiqin'; eitt a"r am *t fr slE

qi R{R * otrr;, €erT{q-frt t soo {c+ 6t (qft^e;} E(fr

* eriT-fiT i,r z *i

5. What are the niajoi colllponents that need to be

analysed to estimate the quaiity cf environment? On

efficiency grounds, how cioes the use of econornic

incentives coinpare r,i,ith a command and control poiicy

io combat env.ironmental problems? (8,7)

qqfqirr fr yrmr 6T crgcm mn+ + frq e-{ E€ T.rt}
ql ffiqq ffi+ Ht ensg{s-f,r * ? eerfrr * wem w,

rffi {c{cr* t fiqzt + frq, inHq^ tiM + .lqqfrrr

fr ga-+ m-nb ak frffiur frfr t +t m vr wo-ft B ?

7. The liigh traCe the ori6s assured us that free

international trade will equaiise the factor payments;

however, the globai trade regime failed to see that

happen. Do you agree that the theories broke down?

Explain your answer, ( 1s)
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iq qrsR ftiar-d] t e-) enqqTaq ftsT fu'rq-ffi i{il{eq qrqn

qrns 
3rrfrT-fr 

q] eiw-{ qfoT{; ElafB., -"i*F+m qq1qryq1}q1

** t-,q+ q ese. r&r wl e{m eEq-G t fr fue (? rTq

? ,q{qql rEilq E"qEK}

8. Write shoit nctes on any tlvs of the following:

fii-{frREe q + M q} cr €iHF ft-q,:ft Pdftq 
'

(a) The positive efiects of population gror,r,'th on

econonic develcpment.

eirftt*. k6r€ w v-eereT gk + €sniei-s' e,Erir

(b) Explain the concept of existing and optimai naturai

capital stcck.

SqiT iir EEfrq lqk6 Xe eYer et H-st{R!n *
qrter *tr

(c) What were the rnajor changes that cccurred as

the worid irade regime made a transition from

GATT to WTO?

P.T.O.
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frrs qcrc qqe{T + +c (carr) t frsq a{lqr €{ro"i

(wrc) + E-f,q.T A &lq dE + qra vMa. gv ?

(d) trxclain the concept of disguised unemployment in

the context cf Lewis model of economic growth

using unlimited supplies of la'ooure

qrT * 3rfrR-{ ffi *r GqriFT ert gV BITA6 G--6r€

* g{q'fr-s-m * €eti fr s€s;q +M ffi wqtmq, fr
qrtq qti (7.5 x 2)

{3s00)

a
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but the same medium should be used throughout the
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ErCf * frq Fr€?r

L EiT y:rr-wi * m S sqr frq rrq furiRfr Te{rt yr eFHr

il-sfrqr-6ftfuq r

2.

4.
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2. ffidqcv**sffAfrq I

.\'
lrqt sT fr-+tur cs{* trq ftq rrqr B r

w rrq-q" 6r wR WIS qr Eft ftffi go" rnqr t fifrq, AGid
qS .r€t nil cTE:rq \'{' fi dqr qIBq r

(a) What is the observation of Third Working Group

on Monetary Aggregates? Discuss the New

Monetary and Liquidity aggregates recommended

: by the Third Working Group.

The Reserve Bank of India has released data on

sources and components of Reserve money as on

31't March 2022 which is siven below.

1.

(b)

Sourcel Component Rs. Billion

1. Bankers' Deposits with RBI
877

2. 'Other' Deposits with RBI
58

3. Net RBI Credit to Government
1451

4. RBI Credit to Banks & Commercial Sector .-544

5. Net Foreign Exchange Assets of RBI
4442

6. Government's Currency Liabilities to the Public
28

7. Net Non-Monetary Liabilities of RBt
I 309
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Using the above data, calculate the amount of

currency in circulation. Also prepare the balance

sheet of the RBI. (9+6)

1JT) dfrq. qraq .r{ ffi qtffi (Ti sT w+fr+t wr\ -"r

*i ffi qlffi {Tr EriT 3r-llfril qq dEfi nti

il.f,dr H-gq+' c{ qqi 6i r

o

Tlff,i{A,6' Rs. Billion

r. ens$eir{ ft qrs Srfr +1 qcT qrRr
877

z. o+rc$q{}qnr'orqqqt
58

3. v{tr'R s1 tc atrTfr-?fl{ }Be
1451

+. ffi eilr qTFr&'-o. E? +1 enrso{ri #Ez -s44

s .rnr&qr$+1{.df{ffi{fl€ffi
4442

6.q{f,r& qfrT&rTtatg*rezrdl,E
28

r. sfrdcir{ a1 {a fu-CI&6 ffiqi 1309

P.T.O.

Bci-ffi sffi qT iq*{r md gv, Rqmrt gn fr rr*r
fr rrurcr ei'r RBI fr +t{ fi-c ff iqn qt 

r

(e)

ir



3726

2 (i)

o

(b)

Discuss the adjustment suggested by Rangarajan

and Singh to the basic equation for money

multiplier approach.

'Inability of 'weighted 'monetary aggregates

essentially refleets deficiencies of operationalisation

rather than conceptualisation'. Discuss.

(c)A key financial innovation in 1980s that

dramatically influenced the role of financial

intermediaries is the phenomenon of Asset

Securitisation. Explain in this context the process

of asset securitisation and discuss its implications

to financial markets. (5+5+5)

(:r) g{r

ERT

Ivm @ t gr nfi-6'rE t Tqirn{ iii frs
SHrq rrq {fl+ffi w q-qt qt* 

r

(e) 'qrRfr dEfi Ygtqq fr awqar irM tq t irqqrprr

* qsrc fuffir fr q.ffi d q$te *,r =rd qt r
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(q) teao * s{rfi q qCI' rde{d ffiq ftrut ffic
cteteil 6 rlks,r * fle-dq w t vqrtr'a ft-qt, qa

qftsqR vfrTRmiur fr qmr ir gs scii { cfrscR

yfu-{frfr-r"T fr yBqr d qnqr qt ifl{ ffiq Erqrt

.n gfl+ sqrd d :rtrt qt r

(a) A bank with market power charges different

interest rates to borrowers with good and bad

credit risk under symmetric information and same

interest rate under asymmetric information.

El uc idate.

(b) Explain how transaction costs influence the

financial structure. Also explain how financial

intermediaries help reduce transaction costs?

( 1 0+s)

(ar) 1on fr {fu qriTr vdr +*. EqRq urr*lt * art

Brd Bii $ e"r frfrq sre sErRq-dt$ * ircl.rr- irfr{r

qrur et qqffir * Bfu wffqft-d HlTfirt * n-aa sfl{
qrfiqrAff*rHrr6tr

P.T.O,
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(E) qrdn 6t fr. t-{-t{ fr arm ffiq tiq{r +1 tt
nqrBf, mr& *r qa S eq qt fr ffiq qErrei

*{-t{ fr arrro o1 eq 6+ + *t rrq qd

Br

4. (a) Compare and contrast the sequence of events in

financial crises in United States and East Asian

Countries.

(b) Explain briefly the futures contract? Elucidate the

functions of a clearinghouse with respect to the

futures market. (9+6)

(er) vqm rw B{+frfri irir {tr \M fuil + ffi ffi{
* q-s4g * mc fr ga'n i+i :rfl{ Et r

(s) srrdr rrgqa q) €*c t qrr{r{q? srr{r irgqa + vfii

t v{T*ffi rJE * 6rd m qrdrr dfuqr
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5. (a) Suppose there is an inve.stor who longs a put option

on Asset XYZ that expires in one rnonth and has

a strike price of Rs. 105" The option price is Rs.2

and the current price is Rs. 105 and the investor

holds the asset til! expiry date. Give the difference

in the protit and loss profile between a long put

position and a short put position with the help of

- a table and graphs.

(b) Kartik's father plans to purchase a $ 10.000 Car

when he graduates school five years from

now. Calculate the amount he needs to invest in

each of the following small saving instrumenrs

today at the given interest rates compounded

' &nnually to be able to purchase the car. Which

saving instrument requires him to invest less and

' why?

P.T.O.
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Saving Instrument Interest Rate
4Yo

5 Year Time Deposit in a Bank 60/o

National Saving Certificate 7%
Employee Provident Fund 8%

(cr) qrr mfrq fr \'+' ft+{r*. * fr qmqe xyz yd qm

frmc frq-ic qr6dr i * rr ye+ + vqrcm d ra *
ft Eqfir qrr*. rrer tos wt irfr-+e 1.q 2 Eci

t crn rtqrq rer ro5 dc+ B ${ frfursr {crk ftFr

H6'*cfr rqar *r 2-{d ifu rns. S rr{ t FfFr yc

+ftm ifl( fif gc t$H;r + frs arq *r ErH +
Gqhqr t ii-f,{ qiTrq I

. (E) o.rffi-*. ?ii ft-dr irs ir crs srFT Ere s** qm EEriF

** qt lo,ooo da( fr q,n @ fr +ffir qqr G

*r s.R €H fr serq *+ + ftq qrN6 nq t fi rrS

Savings Deposit
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Erur qt vt one ffiF+o n-&6 dt q-rrm il61oil

i' frfur q-d + frrq 3{rr{z16' ttft ffi rrurcr 6tr l:+

fr-q {sfr HEm t q.{ fra{r q-i} d srErqq-dr + $t

d?

Savine Instrument Interest Rate
Savings Deposit 4%
5 Year Time Deposit in a Bank 6%
National Saving Certifi cate 7%
Employee Provident Fund \o/a

6. (a) Illustrate with a suitable example the inverse

relationship between market interest rates and

price of coupon bond with different maturities.

(b) Explain with the help of graphs how each one of

the following affects the demand and suppiy curve

for loanable funds.

(i) decrease in inflationary expectations

P.T.O.
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(ii) an increase in"size of government hudget

deficit

(iii) decrease in wealth (9+6)

(ir) q-mR qt qrf, qt Bi{ frfr;T qfu"ffif,r qre m.qr ql€

fr *€ + fiq ffif, tdu q1 q6'scgffi uffflur

* qred qrr*r{q r

(e) ffiil fr t.arwr t qrcqr frftq fr ftqfrfr{d +

I p$+, €ur +q frBr* * riirr Bii {ffi {r 61 fr,(

;ron yrnfrr q-ter * r

(i) frrdR ff$ yemfr t s-fr

(r) T.+lfr on-e qrt * snorc q Ek

(r) uq t mft

7. (a) How have capital requirement norms changed from

Basel II to Basel III?

o
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(lr)

11

(b) In India, banks are the main conduits through which

monetary impulses are transmitted to the real

economy. In this context review the bank's lending

rate system since the early 1990s. (7+8)

(s)

Efi snqsrffi wrcs tca u t ilca u q $S cro

rrq *?

rTr.d +, to Ire lrnm + ffi qrrq t *ftm,, $nfuI

srffikfi itr{ior+pn +'ffif, *il Br E€ {Ef t tsso

i erro fr Ercsm t ++. fr slm qt vunfr * (Ser

qtr

(a) What are the channels of monetary policy

transmission and explain with the help of a

flowchart?

(b) Explain the use of repos and reverse repos as

tools of monetary management. (10+5)

P.T.o.

8.
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(w) rlBm. fifr + t{<or + *rs wr i irh M{d fr
trgtzrilT t mgrq r

(s) dEq q-qrn * lrq-orur * sq t i+ eil{ ft{€ H *
Bq+{r lft qnqr of r

(1000)
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"tft,T*-s

,,2
t
*iqTr e ,

B,fr dia 'Yrn fifrq r

4. ErT rrt- * q-r BrR ortfr qr Ffr frffi Vs. rilqr + Afrq, +Br
(tft c-f,t 6l qrr4-q q-s'fr *rn qGq 

r

1. (a) Describe the Ricardian approach used by
Mendelsohn to examine the impact of climate
change on agriculture. Why is this called ,,positive

analysis"? (8)

(b) Discuss how rapid growth of agriculture and
industry has contributed to the pollution of surface
as well as ground water in India? Answer on the
basis of 'State of Environment Report _ India
2009' (7)

yR w sf,stg qHr d yqrq +t urq 6r+ + ftq
fu-m+t-{ Em }Elrtr ffiq-{ EffiuT 6l quf{ dfrqr
Et "(sr{rirs' ffisq, +it- q-a qmr li
s-sf lnfry h Ee oi( 3-*..T + fi-r fr-fi( i rirtn

t n-o-o * sr.{-qrr{ TFzrt sf, + y-{qur + fr-s y-+n

ftrdr ftqr +? 'Ter ofrs. ql-qrqi"i.c ft,+€ - sGqr

zoos' * sntm qt irR fifrqr

( er)

(e)
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(a)

(b)

( sr)

2. Explain Samuelson's conclitiorm fo. tire efficient
provision of a public good with suitable diagrams.

(7)

State the Coase theorem. Explain the necessary

conditions under which Coase theorem holds.

(8)

cq3qa BrM m {6r.rirT t qr4-eF-* eq * Esra

vrrlsrr;r * frq fgq-d{T q1 {rff fr qrqr frfrqr

qt( qiq eilqr $t{ ynq + irdf, ilrqr+n {rdT m
qr(dr frkqr

What are the different market based instruments used

for controlling emission. The instrument cap - and -
trade has been widely used in the United States and

Europe over the past 30 years, eiaborate the positive

and negative experiences of California's AB- 32 cap

and trade system introduced in 2006. How this
experience is different from that of Europe.

(3,6,6)

3-m-S-{ +1 FEiFd{ q{+ * 6q sq+q frs ET+ qrd Anrq
srmR BTrurfu B.ttr"iur q-t+ n *? g.r+-wr afr - efrt - qq-1

M so Ed + t-q+r rrw i{+R.*-r ifu {tc t qrcr+' w t

P.T.O.

(e)

J.



3727

Bc+rr G,qr rrqr i, zooo t *nq+m* m vfr - sz dfr cfu
qrqn qunfr * rr*nrero *t q-*-Rrtr+. er3rri * Aq6 *1,
q:6 iFtrttr Rc t fr'=s y-sr fr"r *r

4. (a) Assume an economy of two firms and two
consumers. The two firms pollute. Firm one has a

rnarginal savings function of MS,(e) = 7 _ 2e,
where e, is the quantity of emission from firm 1.

Firm two has a marginal savings function of MSr(e)
: 16 - 4e, where e, is the quantity of emission
from firm 2" Each of the two consumers has
marginal damage MD(e) = e, where e is the total
amount of emissions the consumer is exposed to.

(i) Graph the firm-level and aggregate marginal
savings functions. e)

(ii) Graph the aggregate marginai
function.

(iii) What is the optimal level of pollution, the
appropriate Pigovian fee, and emissions
from each firm? (6)

damage

(1)

(b) Define the

what extent

its'Natural
Capital.

concept of Sustainability. Explain to
an economy can trade off between

Capital for Physical and Intellectual

(6)
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( or)

5

a q.fi Eir A uq+frToit- +1 srrie-era{r qrq dr *
6qFqi y-{yur m-'.fr ir c-6-fr q-{ qr qrffi-{iT +ftr
s-+{rT US,(e) :7 -2e, e, w6r e, md f t ymst
fr qrx tr q-S i er uSr(e) = 16-4e, 6-r qrffi-ra

tkq $-+$T *, wa e, .nd Z t uq-dT fr qr*r tr
d sqqi*r.;1 + + e-Ao. +1 ftid afr naole; : e

*, wa { :-R-d-{ +1 A-a cnr * fi BqqeHT + a6
t*r

q-{-wt eit 1-o fua er{ m,rd 61 qrm qtr

aa finr eTfr q-om +1 qrm i EprHr

y-*q. qd t rqqq qr EEtrq H{, ET{rffi

ffiGqr Uca" sfu 3-ft-dr.wr ti
(e) Rnff e1 ereqnw 61 qfure-d eir +q-*rq fr qlRm.

3i( qlE-+. Efr + frq 1'fi il?fdqEp{r irrfr yrfft-6 Tfr
+ fi-q fr-s E€ ii's amm fi (q-& ir

What are voluntary agreements? Consider a model of
voluntary action involving a firm, a regulator and the
legislature. The legislature adopts a mandatory
regulation with probability p if the firm and the
regulator fail to reach a voluntary agreement. Analyze

P.T.O.

(i)

(,ii )

(,i )

5.
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their strategic interaction in the form of a game tree.

Find the conditions under which voluntary action will
be achieved under the assumption that the firm wants

to minimize expected cost and the regulator wants to

maximize net social benefit" (1s)

€fu-fi tn-{R rrn d? vo .nS, g+-fiqrq-fi ii{ funEm.r q}

{nR"f, 6<* qrfr €fu+, qtr * q-*. fr-sa v< G-qn otr
?TR ..6d ifu frqrqm €fuq, R.rflt+ il+. c-gq+ i frq-6 .-tr

B * frffift-+l rrr{r,6{flr p * rnv \q. i{M frfr{q-{ q1

srv-{tr *r tq F t sq t Ei-m wrfrk+. q-f,fi-d m.r ffiqq
qir yr sr$ 6r rrirr d{rq ffi ne-a dfuq. qffi qs

qnon * n-un erfua m qK'ft fr c,f ;Ttfirf, arrra d q-q

qrqr qrrft * Jfu fiqrrm ga vr+nfk*. f,rq 61 erEranrrq

q-rcr qr6ar *r

6. Discuss the countries commitments for actions to the

reduction of the global CO2 emission in COP-21.

To rvhat extent are these commitments fulfilled and

what is their implication for the global warrring
traj ectory? (1s)

Cop-21 n +R-q-6 Co2 3-ftr*;r d oq 6r+ + frq ffi
+ ftq fofr- m ykdddrd qr;rqt qtr i yR+aarq ft-s EE

T+. Efr Et * Bft.r-d-dm erffi{r y*q{f, * frq c;rsr wr qaTrq

6/

6
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7. (a) Explain 'revealed preference approach, and ,stated

preference approach, used in valuation of
environmental goods and services. Briefly discuss
the limitations of a contingent valuation study as

suggested by Carson. (2,3)

Suppose an individuals, preference over
environmental quality (q) and income to purchase

market goods (M) can be represented by the utility
function U : U(M,q) : M * q.

(i) At an income of Rs.50, what is an

individual's willingness to pay (WTp) fbr
an increase in q from q = 3 to q = 6.

(3)

(ii) What is the willingness to accept (WTA)
in lieu of moving from q : 3 to q : 6 ?

(2)

(b)

(iii) Compare the result of (i) and

suitable diagram.

(ii) using a

(2)

(iv) What conditions might lead to a significant
divergence between WTA and WTp?

(3)

P.T.O.
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(w)

.8
cffi eq$ Brk n-qr$ + ae'r+-t i rqqa 'v-+-e

snTdr gFrdw' efu '68rf, st?rar gFr+1ur' fr qnaqr

dfrqr m.rfr+ snr Esq rTq en*-R--+. {qtq-{ e{ta-ffi

m fr{rfr * q*c i Tsf dfrqr

qn flfrq fr-qffi {urs-flr (q) qt ffi qtrd

fr sflqdr ctt qrqn * qrqm rqt-d+ + frq wq (vq)

+ sq*fudr vtrn-d t: { (vq, q) : y{ * qilI
wriqr ur v+m I

(i) so nqtfr enqq{, q.:s tq.:6 ntr

q.q Ek + frq Srrnr 6i+ m F€T (EqAfi)

wr *r

q : 3 n q : o o+ urt + q-{tfrfiR sit
fr E6r FqAq) wr ii

v6 icgffi ertrs 6T Bc+rr 6a+ (i) di (ii)

+ cfunq +1 ga<r etr

E6qAq ofu EqAfi + A-q 6t{ fr ftalM
qE_dtti fr'{d{ t61 6RtI q+ v*fr i?

(1500)

(s)

(r)

(,ii)

( iii)
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)

is a population of individuals whose

number ormalized to one. Let n e [0,1] be the

fractien of individuals immunized against a particular
"'disease . The probability of contracting the infectious

disease by a non-immunized person is given by

p(n) : 0.4(1-n)2. Assume that the vaccination provided

is fully effective. Individuals are identical in all

respects and the cost of illness is assumed to be the

same across all individuals and is equal to one. The

marginal cost of the vaccination is constant, given by

c:0.1. Based on this information, answer the following

questions :

(a) Derive the private and social marginal benefit.

What is the relationship between the two?

(b) Derive and show diagrammatically the private

optimum and the social optimum. Horv wili these

private and social optima change when the

probability of contracting the disease by an

individual increases to 0.8 assuming none in the

population is immunized?

(c) ln the iight of the above

possible reasons that make

full immunization?

analysis, discuss the

the government pursue

(4+6+5:15)
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2. Answer the following questions : ( 1 0+5:1 5)

(a) "Evidence shows the presence o.f' stttnting and

absence o.f any wasting among privilegecl

Indian chilclren. " Discuss the possible hypothesis

trying to explain this phenomenon.

(b) Consider two households A and B with the

following information :

Household A Household B

Total Income Rs. 10,00,000 Rs.400,000

Household Size 10 5

Which household is richer compared to the other

household? Elucidate your answer giving economic

theories.

3. Answer the following questions : (9+6:1 5)

(a) Comment on the causal links between health and

education, both from inter-generational and intra-

generational PersPectives.

(b) Calculate Human Development Index with the

following data: Life expectancy (years): 72.6,

P.T.O.
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Mean Years of Schooling: 8.4, Expected Years of

Schooling: 19, Gross National Income per capita

(PPP $): 3204s [n (7s000) : rl.23,In (100):2.
ln (32045) - 4.5051). While creating the dimension

index for a decent standard of living why it is the

natural logarithm of income being used?

4. Smoking is injurious to health, yet there are people

who put high valuation on smoking. Consider a society

with 100 individuals, represented by i: 1,2,3,..., 100,

where some individuals are chain smokers, some get

positive utility out of smoking (but are not chain

smokers) and some hate smoking. Suppose these

individuals are arranged in the descending order of

their marginal valuation of smoking (v,), given by

v,: 24 2i. It is assumed that the marginal cost

attacl,ed to smoking increases with the number ol
smokers in the society and is given by: MC : 2i.

Given this information, answer the following questions :

(a) At what position is the person who is indifferent

betr,,,een smoking and non-smoking sitting on the

rnarginal valuation I ine?
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(b) What is the

society?

5

efficient number of smokers in this

What are the costs and benefits to the society

when only efficient number of smokers is allowed

to smoke in the society? Represent it through a

diagram.

(d) How can government ensure that only efficient
number of smokers should smoke in the society?

(3+3+4+5: I 5)

5. Answer the following questions :

(a) Using appropriate diagrams, analyze the effect

on relative wages of females to males when there

is (4+4:8)

(i) An increase in the discriminatory
preferences of employers.

(ii) A decrease in the number of females in

the labour market

(b) Discuss the arguments regarding the role of
education put forward by both the advocates of
education as 'signalling' and education as 'Human

Capital Investment' (7)

P.T.O.

(c)
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6. Answer the following questions:

(a) " The most significant problem faced in
evaluating the net impact on social welfare of
health projects is the valuation of benefits." In

the light of the above statement, explain various

methods of measuring benefits under cost-benefit

analysis (CBA).

(b) Consider a situation where three drugs are

available to treat a particular disease. The

probability of avoiding a death changes as follows :

Drug 1 from 0.2 to 0.34 and costs $5 per treatment

Drtg2 from 0.2 to 0.27 and cost $7 per treatment

Drug 3 from 0.2 to 0.47 and costs $3 per treatment

Calculate the Cost effectiveness (C/E) of each

drug. Which drug is most cost-effective?

( 12+3:1 5)

Answer the following questions :

(a) Suppose that the supply curve for doctors is given

. by Ls = -6 + 0.6W while the demaird curve is

given by L, : 50-W, where W : annual earnings

and L : number of doctors.

7.
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(i) Find the equilibrium wage and ernployment

levels.

(ii) Now, suppose that the demand for doctors

increases and the new demand curve is
L'r: 66 - W. Assume that this market is

subject to cobweb adjustments as it takes

about four years to produce people who

specialize in rnedicine. While this adjustment

is taking place, the short-run supply of
doctors is fixed.

A. Calculate the new long run equilibrium

wage and employment levels.

B. Calculate the wage and employment

levels in each of the first three rounds

of hdjustments.

C. Draw a graph to show these events.

(8)

With the help of diagrams, explain what will happen

to the acquisition of human capital if :

(3.5+3.5:7)

(i) Cost of getting education for an additional

year increases

P.T.O.

(b)
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derived from spending an additional

education decreases.

'(ii) Benefit

year on

8. Answer the following questions: (8+7:1 5)

(a) "National data on learning achievement levels

in ASER 2005 (Pratham, 2006) found that

private school students of grades 2-5 were 37.4

percent more likely than government school

students to be able to read a text o.f grade 2

standard. " In the light of above statement,

critically analyze the relative effectiveness of

private schooling in the Indian context on learning

achievements.

(b) In continuation of Part (a), it is being observed

that students' educational performance may not

increase just by increasing monetary resources.

Improving teachers' quality is critical for it.
Discuss.

(1 oo0)
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l.

Part A
Attempt any SIX questions.

(a) Briefly explain the fundamental Balance of
Payments Identity. (2)

(b) What are the problems associated with excessive
current account deficits and surpluses? (3)

P.T.O.



uilibrium in money market

market simultaneously.

the effect of

and foreign
(3)

domestic economy on

equilibrium.

a money supply increase in
the foreign exchange market

(2)

(a)J.

(b)

Is monetary policy ineffective
exchange rate regime? Explain with

What is the monetary trilemma?
makers call it impossible trinity?

under fixed
diagram.

(2)

Why policy
(3)

4.

5.

Derive the DD schedule. List and explain the factors
that can cause a shift in the DD schedule. (5)

Do you think Gold standard played central role in
originating, deepening and spreading the great
depression? (5)

(a) Elaborate the term "Original sin" coined by
Eichengreen and Hausmann in the context of debt
taken by developing countries. (3)

(b) Discuss briefly the role of Basel committee in
regulating working of banking system. (2)

(a) Is current account balance a decreasing function
of output and increasing function of currency
devaluation? Explain. (2)

6.

7.
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(b)

8.

;;
In Gold Standard, the automatic mechanism is a
potent tool of balance of payment equilibrium. If
a country incurs current account surplus (CAS),
does it worsen international policy coordination?

(3)

(a) Define moral hazards in a banking
would rise in moral hazards affect
financial health?

system. How
an economy's

(2)

9.

(b) Define bank failure. What are the different
measures adopted by countries to safeguard their
economy against bank failure? (3)

Part B
Attempt any THREE questions.

Consider an economy described by the following
equations :

Y: C+I+G+NX
Y: 10000
G: 2500

T:2000
c: 500+3/4(Y-T)
1 : 1000-50r
NX: 1500-250t,
r:r*:8

(a) In this economy,
saving, national
balance, and the

solve for private saving, public
saving, investment, the trade

equilibrium exchange rate. (5)

P.T.O.
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(b) Srippose if G is reduced to 2000. Solve for private

saving, public saving, national saving, investment,

the trade balance, and the equilibrium exchange

rate. (5)

(c) Now suppose that the world interest rate falls from

8 to 4o/o.If G is raised to 2500, solve for the same

(private saving, public saving, national saving,

investment, the trade balance, and the equilibrium

exchange rate). (s)

10. Discuss the model of equilibrium of foreign exchange

market with imperfect asset substitutability, and

associated risk premium. Derive demand for and supply

of domestic curency bonds. Show how the central

bank sale of domestic assets affects the equilibrium?
(1 s)

1 1. (a) Interpret Marshall-Lerner conditionality for current

account improvement and worsening (derivation

not required). 0)

(b) Explain the volume and value effect of current

account when real exchange rate depreciates'
(8)

12. Explain "law of one price". Is "purchasing power

parity a generalisation of "law of one ptice"? Why

does the concept of purchasing power parity fail to
support empirically but stands correct theoretically.

(5+5+5:15)

(2000)
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Plaver 1

o

1. (a)#heEocial goals of efficiency and distributional

r are not necessarily incompatible. Do you

Explain using a suitable example.

(b) The following is the payoff matrix from a

simultaneous-tltove game for players 1 and 2 each

of whom can choose either action S or T :

Player 2
s T

S.

T

5,5 L,6

6,L 0,0

(i) Is the allocation corresponding to the action

profile (S, S) pareto efficient? What about

action profiles (S, T), (T, S), (T, T)? Give

reasons in support of your answer.

(ii) Is the move from (S, T) to (S, S) Kaldor-

Hicks efficient? Why or why not?

( 10-f s)

.,
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. (ir)

ffii

(e)

3

3{q'sq?rTfr + fr'eeffi BIh ffi 
=rq 

* flqrkfi

em wrrm dr wr orrrr (6qir t? q-*. Bqged vEI-6{qI

* qrurq t qqsrqr

Frqfrfrdf, ffi r ofu z * sq-+rFro'-qra tq qr

t8il.6 +trfi *, qa ffi' V+qr;r S qr T at 3a t-+-t

+.
h

elr ilqar v{sm vltrTE'a (s, s) Qd qrrrdr

* e6,r tl g+sn e),.r.rtrf, (s, r), (t, s)

(r, r) + qrt t wt frqR e? erq* snr *
qqef{ i o'nq fifrqr

wr (s r) t (s, s) e.r**t-kffi fr frt qatr

Avra ii d' * qr d- {fr l?

P.T,O.

(i)

(r)

ffiz
S T

S

T

5,5 1,6

6,1 0,0
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2. Consider a contract between a buyer and a seller for
the production and delivery of a particular good. Let
V be the value of the good known with certainty to

the buyer. Let C be the variable cost of production

for the seller known to him with certainty at the time
of the contract (assume that the se[er has zero fixed
costs). Price of the good under contract is p. Also
assume that both parties receive a positive gain frorn

the contract i.e. V>p>C so that performance of the

contract is certain.

Further suppose that in the

performance of the contract,

reliance investment of R that is

Buyer's value of performance,

reliance choice, R such that V is
at a decreasing rate.

preparation of the

the buyer makes a

non-salvageable.

V is a function of
r increasing in R but

Let D be the court-imposed damage payment that the

seller must pay to the buyer in the event of breach.

(a) Find the socially efficient level of reliance when

the performance of the contract is certain.
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(b) Suppose now that the seller's cost is uncertain at

the time the contract , is made. He realizes either

high costs (Cr) or low costs (C,_) where C,, , Cr.

The probability of costs being low is q and

performance is efficient only when costs are low.

(i) Write the expression of the expected joint

value of the contract"

(ii) What is the socially efficient

reliance given uncertainty over

performance? How does your

compare with that in (a)? Show

help of a diagram.

level of

contract

solution

with the

(iii) Suppose expectation damages will be given

to the buyer if the seller breaches. Prove

that the buyer will overinvest in reiiance

with expectation damages. Does this result

make intuitive sense? (15)

P.T,O.

o
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frff frfrq re + irerrr;r nk frfl{rr + frq vm.EteR ith

\m fr-#tn + fi-q v*^ iqqu qt frqn frFrqr

v +1 Et-(R ERr Eq qr ftfrqa sq t am TFT qm d&qr

C a1 milr ERr irflrffi + fi-Squ * rrcq ftFrrd w t ara

qfrq-dfrq i{Frd + w t :mr fiRv (mr -& fr ffinr m qa
fttrrrd arra *)t Brgqu 4 n-6-d qq 6T {ic p *r qa ft
mr fr fr ffi cer iGqu t umrmqo'aFT qrq fit * iiqiil

v>P>c ilB' c{Tqtr *.r frqr++ ftF+r *r

gtr$ rarsr ffr fiftrq fr' orTdu + frNqrfi fr +{rt t,
€tqR R t-.fi'ffiq ft+{r Hcdr B fr it-vanfrrq *r

€tEtt + frqr{ irr TirT, v ffiq qtre 6T yq. q1ft6

*, R Es r+n * fr' v, n i cq * * ** qcft Et vtr

qrt fifrrq ft' O €rqrtrfl ERr €{rrq trur eft1ffi grr*m *
fu*l ffirr 6) eifffi fr Rrh q TqftR +1 grrorr q,r+r

*{Tl

(cr) we ergeu qT ftaqrfi frtrqiT A, + fuirdr qr srcrfrfi

sq fr Erra RR Hrir frRqr
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(e)

7

qrr frfrq fr fu{ wq ii-{qu fr;qr vrar t, .rq ffirn

fr errm BTIiF-{f, *t qa qr * yq arrro (cu) qr

6-q ErIRT (co wa cH > cL d Ur.* ir ar.ra q-q

Ai m iqrfir q * eir frsqrfl +q-d dfr q-srd *ar

t wq EFrd in-q ffi *r

r-+sq * sEfdrd rEm 1ir fr sFrqEa frfrqr

a--{-d'ir frEqTc{ fi eiRfrwar d M gq ftftHr

or srqrfufi sq t q-sr-d krr rpn *? enq-+r ao

(or) t *t gtr{r qtm li rrfur-{ m rar+n t
ffir

qrq frfrq fr' ffif,r * vwq-+ q-rt w qt-{R

+ B{tBr-d E6-{r+ frqr vK'rnr qrER dfrq fr
T{t-drt 3rtBrd 3+.-sr+ * qrq futrcr q sTDrst

frfur qlrnr wr y( cfurm qr qt$ t-re c-fr *?

(a) Compare anci contrast the doctrines of duress and

necessity as defenses for breaching a contract"

P.T.O.

(r)

(ii )

(iii)

J.
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(b) What are residual control rights and why should it
matter which party has these rights? Explain (using

a suitable example) with reference to the hold-up

problem in contracting. (6+e)

or-{ffi 6I EITEFT q'.fr qt e={re * 6c + flstq oftt

cftr{qiFirr + fud m ge-+ Bft +s{q frfuqr

3]-qFrq fu{ur BTErfin wr + Bfu E(rt +€ .6-d qd

.rs{ qrBq fr'ftT ceT + sRT zl-6 B{Ers.R tt qeu
+ d-sFrc * tqrcr * q-e"t t (q-6' .,cgffi sErflq q.T

uc+rT q,r*) ffiRr

(a) Distinguish between the doctrines of trespass and

nuisance. Discuss corresponding remedies

deployed and consideration(s) underlying the choice

of remedy for trespass and nuisance cases.

(b) Consider the following case: A residential
development encroached on an established pig

farm, causing residents to complain about the

offensive smell. The residents sought an injunction

to have the farm shut down:

(er)

(e)

4.
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Suppose transaction costs between the

residents and the farmer are low. Does it

matter for efficiency whether the court

grants or denies the injunction? Explain.

Now suppose transaction costs are high.

What information does the court need to

know to decide whether granting the

injunction will lead to an efficient outcome?

(iii) Propose a remedy based on a liability rule.

What information does the court need to

know for your proposed remedy to achieve

the efficient outcome? (6+9)

Brfu*..qur *t sqfrE + Mfr + fiq errt frfrrqr

eTfrfiqq efu sqfE + qrq* + ftq uclc + fr-fiil q}

lrdffiEil q,d srt tcftm irqfr gh ffi qr wi
dfrqr

P.T.O.

(i)

(ii)

( er)
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(s)

10

ffiR{f, qr,ryd qr fr'q{ mfrqs 1r*. rsnfr-f, ger m.r{

qr Vd[ snsrfrq ffivr Urir S1k5-{ur fr-qr rrqr, ftrs+

ffi * fi-{ rru * Ert t ftrqrqa qrfr c.Sr ffi
+ qlS h1 w q-.r+ + frq Yq. frturar fr qm fr:

qr+ frfrq A ffi +ilt A--st=T + frq tr-+{
qt errro mq *r wTr 

"e[flr 
+ frq qa qrq] rt+ar

i fr srsrfi-a frtur,nr s] qEfr tfr ? qr ilffiom

q-cfr +? wq dfrqr

+rq qrt frfrq fr' +{-?-{ fr orrm sTErs' *t

if,Ercrd +1 frtqrm ?t qr qrra vfurm *in qa

eq o-d + frq st Elq-fi unq,ft afi

qrBq?

?Tff fiqq d entm rt \-.f iqrq 6t jmtr.t

frfrqr Avra vfont vlq q-it t frrg 3{c-*

e-€G-d oqrq * frq imrffi d wr vn-*.rft

*<r eir+qq-6-flr Bt

(i)

(ii )

( iii)
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5. Discuss the evolution of the law relating to
compensation for compulsory land acquisition in India
as also the challenges relating to fbllowing the existing
compensation guidelines. (15)

tfr + sM crerdur * ${r+& + tdBrd qrtr * ft-fim

efu qrro + BrErtrflr * rnq-qr?T {Ea Wr+er ffi?ril or
q5u6 6ft + tmftrd 3.{}frtr Tr rqt dfrqr

(a) Examine the rule of strict liability (under both

unilateral care and bilateral care) from the
point of view of achieving the twin goals of
compensation and deterrence in tort law.

(b) Consider a unilateral care accident model in which

the injurer can either take care at a cost of
Rs.800, or take no care. Further, suppose that if
he takes care, there is zero risk of an accident,

but if he does not take care, the risk is 0.1. Finally,
suppose the victim,s damages in the event of an

accident are Rs. 10000.

P.T.O.

11

6.
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Use the Fland rule to determine if care is

efficient in this case.

Suppose the victim cannot observe the

injurer's care choice and therefore would

be unable to prove negligence in the event

of an accident. Would it be appropriate for

the court to invoke the doctrine of res ipsa

loquitur in this case? Explain why or why

not? (8+7)

frf mrlt n $TrdS Bfu frdruur + ffi aS- +1 vra

6ri + EC-fttT + E-& ErEE (v+arw t€r+ri{ ertt

Ecfu ++ + H-64) + fr{q fr "nq frkqt

(e) qm' \r6-fls'r tcqrf, gfeqT:[ss qt frqR mfrq frffi+

sr{rc[ zTr * aoo \c] m errn fr ?€qrdT qr rrmrl B,

qr at{ ?rgt{lE .rfr 6,t vqm ir Ecd erarer, TrT

frfrq fr qR qa tzlr;r {G{r i, tr E+r+ 6T {q
*fu{ +, akt qfr ra tqrt T& rr{ff +, 6 q}frr

(i)

(ii)

( sr)
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o.r *r orr t, qrt frCq fr- gf-c-dT m RTR q frBd

q.r ;rtF-nFT roooo wt *r

(i) qa finffu +lt + ftq & (Fr 6l ir+rr fieq
fr wr Eq qrr+ t qpa E{krdr q-+q. rtEr rrqr

EI

(ii) qFr frftq fu tEil srrm sfr qqE fr kqqa
+& w n-*er * Gflr Esfrq gf-{r m Rfii +
drcrErfr qGfr q-ti t Bffiq?i frmr wr erdrtrfr

+ ftq qa sfuo ftn fr ird Eq qrq-t + ts gqr

Afrsgi + ftraTil e) eq et? eq dfrq d
qr efr rS?

(a) What is the appropriability problem in intellectual

property? How do patents help address the

appropriability probiem? What are the trade_offs

that arise with regard to patents in intellectual

property? Examine with respect to the optimal iife
and scope of a patent.

P.T.O.

7.
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(b) Gaurav is a pedestrian on a busy street' When he

reaches an intersection, he waits for the light and

begins to cross, but he is struck by 'Iasrneet's car"

Gaurav claims his damages to be Rs' 10,000 and

his lawyer estimates that his chances of winning

oi triul are 0.90. Jasmeet's lawyer agrees on the

value of damages being claimed by Gaurav (i'e'

Rs. 10,000) ancl because there were no witnesses'

estimates that Gaurav has a 0'40 chance of

winning at trial. Trial costs for both Gaurav and

.Iasmeet are Rs 2000.

(i) If the case is filed by Gaurav, will it settie

or go to trial?

(ii) In case of the above situation, comment

on the self-serving bias. (10+5)

dkq. irq-{r t scgffidT fr t*rsr wr +? t?r uugffidl

fr qrsr +1 ra s+ n- *t qre 6-{dr *? E}kq' w-{r

t q-c * tuu + Et{-fi gtr--ar t-oa +fr i? t2-c

fr gsre-q irqPr 3i( erd + ffq i vrq dfrqt

(w)
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(e) .ftte \-6'arkr rrsfi'q( +{d qr* *r Gq =16 
q-6.sH

.R q-gordr *, fr qa ar{a tnl EildR qrrr i irh tgfi

cR rfi'rcr {6 6T tf,r *, AH-{ er wqfi-f, fr c.rc t
difi{T vrflr *r rilcq qT qqr * fu sc+r ro,ooo w}
sT EHffir gc{r * ifu B-fl+ {qitm m.r Bi-gqrr + fri

Sa-er{ + ir{+ "fur+ 
qt {aTrfir o.so ir Fcna +

sfid fts ERr EttTr fr-q qr € 3m-m (qrft ro,ooo

dvt) + Tq qr wrro * ah a15 qi{ .rsrd rff +,

BtT{tr + fr rilce' * cr€ 3a.d n ffi fr o.ao

Rqrrfl *r -iltq Erlr vrft-d ffi + frq EreT€ eft f,r{rfr

zooo tqt *r

qR qrrm rkq ara erm frqr Eril +, fr wr

T6 sitff ql$tt qr Gflq + 6q qKr{n?

lrr{m fuR + qrq+ +, e-tcr gair6 cr

tEqft frfrqr

P.T.O.

(i)

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

(1'5x2)

(a) Comparative negligence in Torts

(b) Cornmercial Impracticability in contract law

(c) Frivolous Suits

FFafrRs.il t t ffi i qt qfkq ftqfr frRqq:

(er) di{s n g-o-{rtr{ EIq€rfi

(q) qk-ql 6q{ t ffiM*' sqTqErRs-dl

(q) g€ 5*,,Et

ri'

(soo)

a
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1.

ffitr
*:tJ

2

vffARq r

sr* qr vsc * qrq fur .rqr * r

.rrt BrtfrqrtrftffiV+. tnqrtfifrq, efr-r
Yrt qr clt{q ys' A *qr qrGq 

t

(a) List out the new monetary and liquidity aggregates

as per the Third Working Group of the RBI.

How did the Third Working Group eventually

treat the liabilities .of non-banking financial

institutions?

(b) On the purchase of certain commodities, suppose

the Government of India makes a cash payment

of Rs. 50 crores to the public out of which, the

public keeps Rs. 10 crores in the form of currency

and deposits of Rs.40 crores with their banks.

Further let us suppose that after accepting these

deposits, the concerned bank just keeps Rs.8

crores as reserves with the RBL
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If the RBI now buys treasury bills worth Rs.90

. crores from the bank, then how much of money

supply will be generated in the 
""or*o., 

solely on

account of open market operations?

Would your answer get modified in case the

quantum of High Powered money in the economy

instead increases by Rs. 90 crores via banks'

borrowings of an equivalent amount from the

RBr? (10+5)

(er) RBI + ffi 6r4silt tr1r + egffi iq {Gm. *r
ftrdr rrgqc + {+da qtr ffi qirffi qqi +

sfer: *t-ffiir ftfu te{ql fr ?Telfu} d 4+

(srrff?

(s) EB' fr*q re* d €t€ .rr, qFr fffrrc ft' qnm

(GFR il{m q+ so qifu w} qr ;rs'€ Tqffir q1ft

* frrs+ t tr+m ro q& wt gn * w + rrcfr +

P.T.O.

O
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*t ao q.ts wq Brc+ +rt] * qrs vq qrfr + | Es+

flqrqr cr;r mfrq ft' rr vqr* d ftq,rc qr* * qrE,

ffird ++. ffi e * wi nst * cr€ $ftrd rrsR

sq { wtr *r

zG nBl ers +n t co * Ec+ + ASft fi-d r{t{il

+, + +{f, @ erwn + ttaffir * qnsr il+qften

+ffignffiEffi{*ft?

rFn Brrl-fr'r ygt ffiDre i vn'rr qE qtqfte{r t y.q

Erfu sre rt fr qnr RBI t vrg€ rrRr + ffi S
stm * crEm + Eff+ quTrq eo tr Ec+ t qa vrft

*?

2. (a) What is asymmetric information? How does

adverse selection affect interest rate in case of a

bank with market power?
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(b) Derive the broad money multiplier. Explain the

adjustments that need to be made to arrive at a

fairly general model of money multiplier in the

Indian context. (6+9)

(sr) irrch"il vrrort 6cr +? srmrc fr nk qA +fi

+ crt+ + yREtT q{m qrm et + 4,t ys{rFd 6rdr

E/

(e) qTqm' qr {urm Est qtr qnftq tqil + g{r {qfi
* qm qrnjq {eo qt .rg-{+ + ftrq frq qr+ sT+

trqr+s{ fr qrer qtr

(a) Assume an Asset XYZ that expires in one month

and has a strike price of Rs. 105. The option

price is Rs.2 and the current price is Rs. 105.

Compare and contrast the risk- reward profile of

a long call position with a short call position with

the help of a table and graphs.

P.T.O.



O
387 6

(b) Consider two coupon bonds with face value of

Rs. 1000, coupon rate of l0%o, mattring in one

year and the following probabilities of default,

respectively :

(i) 1,0%.

(i1) 20%

Assuming market interest rate of 8 o/o, calculate

yield to maturity in case the two coupon bonds

are default free. Also calculate the default risk

premium on each of these. (e+6)

(w) cFr + fr' w cRwfr xYZ + v6' Tfi+ { vqm d

Te + Blt Efifir qr{s {FT ros wt *r fr'fiil {s
2 wt Bfu q{qm {eT ros w+ *r ilkfir *t urq'

fr rre i vo dat frid +ftrt * qrc Yflf ftif,

+fi{rr * frR+c-drtT 6+€r fr rrrr ft srtrr

frfrqr
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(e) rooo rq* + Jfr-d au ft roz ft'Err;r qt, g6's{

q qftqffi At irk Emie fr uq{r: ffit{fr +{rfir(

qre A ET{ dw w frurc frFdq

(0 10%.

(ii) 20%

s% fr uEIR qru et cH+ Ev, i tnwf qrs ffi€

5-ff A+ fr R{R + qfufiiar Yt ${l-.t fr rrunr

qir rc+ + r+fi qt M-ce *R{c fifrqq fr S rqcr

qtr

4. (a) What is liquidity risk? Illustrate diagrammatically

how this is factored, in the determination of

interest rates on bonds issued by small and large

corporations.

P.T.O.

o
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(sr)

(e)

(b) Illustrate the determination of prices and yields

for bonds listed and bonds not listed on the

secondary bond market. Which ones are less

liquid and what is the implication to interest

charged? (10+5)

irf,in +Ffi Hr *? dt B{h d ffi anr fft frq
{g d'B yt qr,fi qil + ftikq + E+ +t {nfrm fucr

qrf,r +, E+ B{Rrfu tq * r€rqr

Efrrrfi srs srf,R + {fi-d€ si$ ilh ilr (ftdd qr+

+ frq ffi ak yfr.rn + frikq d es qtr *r
* qq em S irk drnq qq qrur yt Blr yqrq q*r

*?

(a) What is a yield curve? Which theory asserts that

long term interest rates are an average of short

term interest rates during the life of the longer

term assets? Illustrate various forms of yield

curves in this context.

5.
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(b) Briefly explain the views of the Third Working

Group on the

(i) Coverage of depository corporations

(ii) Residency (10+5)

(sr) vRu.d srfi iror +? frt{ il ft-arf, EFtt 6-tdT * fr^ dfr

€rcET fr qrw d Fr-fr irqET fr ffi * ** +

ftq ilffi+lftr*. qre qt qr *aa *? g€ v+t { oqe

Tfr + frftq rt qr qdT frFdqr

(e) scw ffi mrffi E-n + ffi + t*c t qq frFqq

(i) fr*crrrm ftnfr fr uwffiq61

(ii) ftqr€ e{r+

(a) The issue of transmission from the policy rate to

banks' lending rates has been a matter of concern

for RBI. In this context critically examine the

P.T.O.

t

6.
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working of Prime Lending Rate system,

Benchmark Prime Lending Rate system, the Base

Rate system and the Marginal Cost of Funds based

Lending Rate system.

(b) What is multiple indicator approach? Elaborate the

operating framework under Augmented multiple

indicator approach implemented in 1998.

(10+s)

(cr) ffi ct n H fr cm q+ + {-trtur HT Eqr RBI +

frq trff qr frqq ra *r E€ vstt { cr{c ffirr td

fr-@, ffi yrtc ffirte frtff, fute frw qh

crffiii{ fri€ Bfiw,' mqofu ffirrle ftffi fr u,r$rurfr

mT ts{rfrfircTfi ctHor 6tr

(e) Tg Gffi' EC-+1ur wr *? lees + arl1 ffie cg

*ffi ER*oT * rm cFsrffi df+ + fr-€R +

qiTlgl
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7. (a) Compare and contrast the degree and nature of

the banking crisis that took place in two separate

episodes, i.e., 1997-2002 and in the aftermath of

2008 Global financial crisis.

(b) How will Basel III affect the profitability of banks?

Will it alter their incentive structure? (8+7)

(sr) i eroq-ircrr ircET , if,efE, teeT-2002 ilh 200s

+ +R{*' ffi tq.e + sr€ Eq +B?r r*.e + cRcr"r

Brh vEfr fr gmr *t srrt qtr

11

(s) *so tuHfrdrqrrnr+d:t

T6 iffifr +ffirf,{ rr{{{r fr cra

cqrE'd qtn? wr

?rn?

8. (a) In the long run, an output target is a quixotic goal

for monetary policy, since it cannot be attained,

whereas, in the short run, monetary policy might

be able to achieve either a price level target or an

output target but not both." Explain.

P.T.O.
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(b) Under what circumstances does the Central Bank

employ the unconventional monetary policy

measures? Briefly explain any three unconventional

monetary measures. (8+7)

(sr) -ffiT S, v*" insqe am dfr-o^ ftfr + ftq 16

srqrwka dH *, Eq}B. Et yr"a ;rff frqr uTr rr6il

+, Eqfr', Jrflrsfu {, Sfrs'ffi qr * qu Kr irer

sr qrsqe ascr nr< q,i+ + (qrc A irmft *, Afu-{

-ffi r&r qr€qr 6tr

(e) *ff?T ++. frTqRR{M { ilcrnrrrf, c}Ge^ ftR ucr+

* etc.nflr +? fuff ftr emtwrrm {frq. Bcr+ d
frc + qrqr frFqqr

(1 000)

I
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1. Consider an individual having preferences over irealth

(h) and generic consumption good (c) is given as

follows: U(c,h) : cr/3h2i-1. The income of the consumer

is M. Suppose that for the production of an additionai

unit of health, 0 units of health care services (denoted

by s) are required. The price of generic good and the

price of health care services are normalized to one.

Assume that the health care services market, the

health market and the generic good market are

competitive. Based on this information, answer the

foliowing questions :

Set up the general equilibrium framework for

the above situation. Find the equilibrium ievel

of quantities and prices of c, h, and s when

M : Rs. 100 and 0: 1. Represent the equiiibrium

in (c,h) and (c,s) space.

Suppose the health of the individuai deteriorates.

This raises 0 to 2. Explain the effect of this change

in the value of on the equilibrium levei of quantitres

and prices of c, h, and s, assuming income remains

unchanged. Using the same diagrams as in palt

(a), show the new equilibriurn and changes in the

values of c, h. and s.

(a)

(b)

I
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2.

(c) What will happen to the result of part (b) if her

income declines to Rs. 80, due to reduced

productivity caused by the change in the health

status? Show the effect through diagrams in (c,h)

and (c,s) space.

(d) Give economic justification for the change in the

consumption of c, h, and s in parts (b) and (c), as

compared to part (a). (4+4+4+3:15)

Ansrver the lollowing questions:

(a) Suppose that the market demand for female

workers depends on the relative wages of females

to males, WF/WM, in the foliowing manner:

- 0.0001"NF, if NF < 1000
if 1001< iYF < 5000

* o.ooolNP, if ffF > 5o0o

where No is the number of female workers hired

in the market. Graph this demand curve and

calculate the relative wage of female workers

when the number hired is 200, 2000 and 7000.

When does discrimination harm female workers in

the market? (e)

P.T.O.

Y, =[l'wM 
l.r,s
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(b) In many countries, higher education is heavily

subsidized by the government (that is, university

students do not bear the full cost of their college

education). While there may be good reasons for
heavily subsidizing university education, there are

also some dangers in it. Using human capital

theory, explain what these dangers are. (6)

3. Answer the following questions :

(a) Explain the cost of illness approach for valuing

benefits of a health care project. What are its
possible shortcomings? (])

(b) "The structurql relationship betyteen income and

health status has shiJ-ted over time. " In the light

of the above statement, discuss the changing

relationship between demographic and epidemiological

transitions. (8)

4. Answer the follorving questions :

(a) Prevention is better than cure. However,
individuals still under consume preventive health

care services. ln the iight of this, discuss the

probiem of externality in the health sector. (5)

4
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5.

(b) Explain bnel1y the causes

health care sector.

of market failure in the

( 10)

A firm hires tv;o kinds of workers, A-type and B-

type. One can't differentiate between an A-type from

a B-type by looking at her, but an A-type rvill produce

$5,000 w-orth of output per month and a B-type will
produce $3,000 worth of output per month. The firrn

decides to distinguish A-type from B-type by making

them pass an examination. For each question that they

get right on the exam, A-type has to spend half an

hour studying and B-type has to spend one hour. A

worker will be paid $5,000 if she gets at treast 50

answers right and S3,000 otherwise . For either type.

an hour of studying is as bad as giving up $20 income.

Based on this information. answer iire followins
question :

(a) Horv many questions wiltr an A-type u,orker ancl a

B-type worker have to answer to attain separating

equilibrium of this scheme?

(b) Using an appropriate diagram explain brietly the

choices of the number of hours ihai both types of
wcrkers will make by taking into account their
iif-etime earnings.

D-rn
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(c) Horv v,,iil your answer to the above paits change

if the firm increases the cutoff to 70 questions? is

increasing the number of questions to 70 socially

desirable?

(d) iiow will your answel to the above parts change

if the cosi of studying increases to $30 per hour

and number of questions required being correct

remains 50 only?

(e) Discuss the impiicaiions of using education as a

signaling device in the iabour market. (3x5:15)

6. "Fer ccpitcL ccilorie consumption hqs .fallen in Inclia

ciespite being Li rise in per capitcr .foocl expendittrre

ancl per capittt total expencliture. This presses on

tite neecl to hove thottgltt about other meosures .far

ntrtrition iru Incliq. Howeyer, economists are still
concernecl abottt per capita cctlorie intctke as a

goocl ntectsttre of health stcttLts. " in the light of this,

discuss the efficacy of the use of per capita calorie

consurnption as a measure of heaith status of adults

in trndia. ( 15)
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1. Study the following tabie carefully and comment on

the learning ourcomes of students in lndia. (15)

Learning levels, by grade, level of difficuity of question

and subject (percentage terms)

Para at Sto4'at
Grade Nothing Letter rvvord gradel grade2 Nothing -.Null'cr subtraction Dilision

2 14.2 i0.l 32.5 15 8._1 26,1 49 18.9 6
-1 6.3 16.5 29..1 28 19.9 i-1.5 38 _33.3 15.24 3.2 8.9 18.7 31.7 37.6 .1.5 21.6 37.1 t0.65 2.] 1.9 I t.9 28.1 5l 4.'7 15 34 ,{5.3
6 1.3 2.5 6.1 22j 66.6 2.s 10.1 28.5 53.57 0.8 t.5 4.1 1,7.5 16.1 t.9 1.5 23.3 67.4
8 0.6 0.9 2.i 1216 83.7 1.2 i r r fi !ii

8. Answer the foilowing questions :

(a) Define rnerii goods. In the case of demerit goods

like smoking, critically analyze the possible ways

in which a government can intervene? (7)

Ramesh is r,vorking for a firm. He is asking for an

increment in his salary in the job, to whicir the

manager is not agreeing. The manager is willing
to pay him a bonus af,ter three years. Ramesh

now has two options: (a) to join a nerv job which

will offer him a joining bonus of R.s.20,000

P.T.O.

(b)

a
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iinmediately, *'ithout any increase in his saiary or

(b) continue with his current job, in which the

manager wili give him a bonus of Rs' 35,000 at

the end of three years, Ivithout any increase

in salary. Let the interest rate be 4 percent'

Which cption should Ramesh choose if his goal

is to choose the option with the larger present

(5)

suffering from cancer and hence

at 0.5 of a healthy Year. He has

go for any treatment.

Choice 2: Go for a treatment which will provide

him ful1 health rvith probabiiity 0.95, but might result

in his death with probability 0.05.

l{e is expected to live up to 8C years' What is the

probability that would leave him indifferent

between choice 1 and choice 2? (3)

-ralue?

(c) Rakesh, age 45, is

he values his iife

ti,vc choices :

Choice i: Don't

(1 000)
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Part A
Attempt any SIX questions.

I t'a) Srtnnose dollar dennsits nffer a I O nercenf infcrecf\-/ --rr-*
rate, euro deposits offer a 12 percent rate, and
the dollar is expected to appreciate against the
euro by 4 percent over a year. Which currency
deposit is relatively lucrative? (2)

P.T.O.
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(b) "4r,! increase in the money supply can cause the
"-=exchange rate to overshoot its long- run level in

T

the short run". Elaborate on this statement with
reference to a permanent increase in money

2.

J.

4.

supply, using suitable diagrams. (3)

Elaborate on the covered interest parity condition.
(s)

Briefly discuss various components of the balance of
payments accounts. (s)

"All else equal, a rise in the expected future exchange

rate causes a rise in the current exchange rate."
Discuss with the help of diagrams. (5)

(a) What are the limitations of the PPP theory of
exchange rates? (3)

(b) Define the concept of the real exchange rate.

(2)

(a) Discuss the benefits and drawbacks of the Gold
Standard. (3)

(b) What do you understand by Bimetallic Standard?

(2)

(a) Define the Price-Specie-Flow Mechanism. How
does an economy automatically restore equilibrium
if the current account deficit occurs? (2)

5.

6.

7.
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(b)

t3

(5)8.

9.

How can inflation be imported from abroad? What
is the solution? (3)

Write a short note on any two :

(a) Exchange rate pass-rhrough

(b) J-Curve

(c) Marshall-Lerner Condition

Part B

Attempt any THREE questions.

(a) Explain why, with imperfect asset substitutability,
even sterilised purchases of foreign exchange
cause the home currency to depreciate. (8)

(b) Using the model of asset market equilibrium
(simultaneous equilibrium in the money market and

the foreign exchange market), examine how the
balance of payments crises can occur under fixed
exchange rates. (7)

(a) In Munich, a bratwurst costs 5 euros; a hot dog
costs $4 at Boston's Fenway Park.

At an exchange rate of $1.05/per euro, what is
the price of a bratwurst in terms of a hot dog? All
else equal, how does this relative price change if

P.T.O.

10.
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the.dollar depreciates to $1.25 per euro? Compared

with the initial situation, has a hot dog become

more or less expensive relative to a bratwurst?
(2+2+l)

Using the DD-AA framework, analyse the impact

of permanent shifts in the monetary and fiscal
policy with suitable diagrams. (10)

11. (a) Examine the situation where all the countries

suffer due to self-centred policy decisions utilising
game theory. (8)

t2. (a)

Discuss the reasons for the East Asian economic

miracle. The onset of the financial crisis in these

economies was taken aback. What were the main

causes of the disastrous financial crisis? (7)

Why are prices sticky in the short-run? What are

the demand and cost pressures created by a

change in the money supply? (6)

(b) Using suitable diagrams to illustrate the

ineffectiveness of monetary policy and

the effectiveness of fiscal policy under a

fixed exchange rate regime with perfect capital

mobility. (9)

(2000)

(b)

(b)
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3.

4.

cia er+ * vr-t fifrrt r

q$ft erq'rrqrr t r

qfr sflt qT qrurq

ortffqr Efr ffi g6" qqr+ Afrg, AB-{

v6 fi *cr qrRq 
r

(a) It is inappropriate to judge laws based on economic

efficiency. Instead, the law should pursue goals

like fairness and justice. Do you agree? Why or

why not?

(b) The case of Sturges v. Bridgman (11 Ch.D. g52,

1879) involved a confectioner who had operatecl

heavy machinery at a certain location for severai

years as part of his candy-making business. When

a doctor built a consulting room directly against

the confectioner's premises, however, he fountl

that the noise and vibration were a disturbance to
his practice. He, therefore, sought an injunction to

prevent the confectioner from using the machinery.

Suppose it would cost the confectioner $150 to
move his machinery to a location where it would

not disturb the doctor, and it would cost the doctor

$200 to relocate the consulting room.

l.

2. dt6q
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(i) Assunie that the doctor and confectioner

can bargain costlessly. What will be the

outcome if tl-re court grants the iniunction?

What if it does not grant it? In each case,

is the outcorne the same as the socially

efficient outcome?

(ii) How would your answer to (a) change if
the parties cannot bargain? (10+5)

enffiq' qerdr * sTuR rr{ qTq* + sfr i q.o 1=roiq

e.r+ ,r{fut Br ge-+ **, ; q} ftsqertrgk HTrq

*t ae$ +1 Tir q-rqr i{rBqr wrT ilrr{ qrrrf, ei q+

?Tr d'Tfi?

rrd q-apq ffi{ (rr wnq Bs2, tBTe) * urrt i w
urfr'o qr ftTet' irqi +A dqr+ 6\ q4qpq

+ GR * sq t 6-{ Em dm vm'fttrqo re{Fr rR rnfr

qffi ffird e1 ,fir w vm" de-ct i q-**erTi{ +

cFflr * &+. rnrt v6 c-fid q-sr -qnprr, Erf,rlB, 'rA+

crqr B'rk iir q-q{Ti-t q,q i qTur stfi € tr

P"T.O.

(er)

(e)
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Eefrg, idi Ef,-qr{ q} qft{t 6T iq+rr q.-{+ t H
+ frq q-*. frtqnn qrfrr qrr frfrq fr- iTrfr qqi=rt

q1 t+ re{Fr c{ A Hr+ + frq q-at+am q1 $rso q-r

rs-{ s{rg{'r c-6r E(+ it+d( q} ArTrql =rfi *fr ifu
q<rqrf q.H +1 rqqrafu 6-G + frq ii-*.ct d szoo

q.r r+{ Jffin1

(i) qrc frfrq fr dir{T ifu ER-{r€ fr-+ *q-r +
qt{r fi e-q,t +r ffrR it-fl?t-fr + fr&ffilr A +
Etrfi erT qRunq *m? wr *rn erm 16 st Tfi

tf,r +? wr y-So'qFra q- qfonq srqrfufi 6c

t o'na cfuc * rrqr-r *i

(ii) cR crtrqr dffi +fi qt ffi-fr l <) (v) d
frq oTrc-sr v.n wr *.n?

(a) Do you agree that in the case of risk from
unpreventable breaches of contract, courts should

assign risk to the party that can insure it at lowest

cost? Substantiate your answer with the help of
an example.

2.
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(b) "In a complete contracting world, ownership and

residuai rights of control are irrelevant since all

decisions are specified in the contract." I{ow does

this differ frorn a worlcl where there are incomplete

contracts'? (7 .5, 1 .5)

+rT irTrr (-6{rd * fr qeu + 3TqffiAq 3"Tq+ t
+frq * qmd t, erqrer& 61 crfr q1 

"ilR+q +r{r

sTEq "i vh qrm i{Ftir cr frqr *-t q-+m }? q-6'

Jqrdtur fr t-armr t srqt o-r+t fr .{fu frfrqr

"vft- fui ilfqEIH Sfiqr +, ErfrR iir FFT={qr *
.xsFrq J{Erq,'R sr."/rsFrm'* E+h qti1 Froiq ilTqu i
fift. dr" 116 w Efiur t +t {\q * wa er^qoi sr+qu

*?

3. (a) Distinguish between default rules and mandatory

rules used by courts as possible responses to

contract imperfections.

(b) Consider the following hypothetical case :

A printing press shop contracts with a

rnanul'acturer of printing machinery for the

P.1" O.

o

(w)

(q)
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construction of a customized printing machine to
be installed tn the shop premises. After the
machine is completed but prior to installation, a

fire destroys the shop. Since the machine is
custom-made and therefore has no salvage value,
the manufacturer sues for the full price, while the
shop owner seeks discharge of the contract on
the grounds of impossibility.

Use the "prevention model,, of breach to resolve
the dispute in the following steps:

Suppose that the printing press shop owner can

undertake precaution x to reduce the probability
of a fire, given by q(x). Let V be the value of
pertbrmance to the printing press, p the price, C

the cost of building the printing machine, and D
the damage payment.

(i) Determine the efficient level of precaution

from a social perspective.

(ii) Write the expression for the expected

profits of the printing press shop owlter.
What level of precaution would be chosen

by the shop owner if he is requirecl to pay
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zero damages? What happens if the tull

price of the printing tnachine has to be paid

as darnages?

(iii) What do you conclude from the prevention

moclel of breach? (s+ 1 0)

(w) tsr-{qq 61 €rM' + Rq qr+rB-,r vRfrqr$' * w i
Jrdrm-&' ura sq-&rr frq uT+ erA G.Tfg? Frqql* *t
Btftqr{ firr+' + fi-.T srf,r dfrqr

(e) FF{kR{f, sirf,d-im qr,q-& qt frqrr qt 
'

1'fi fiErr *< aft g+m cftut i r.ltfril q+ + frq

v*. i6-+-ka frtr{r qfi-{ * Frqiq * frq fitr{ qfi-{fr

* A+* t wr Br-{Eu wcfr ir {fi-{ + Eir A* +

Ere AB-{ Ta{ItriT t .rdd, ;rm .rlr} t 'eqrt {se A

vrfr lr qB qfm q-srq-ts + iii Eqtrdq rqol s+{

frffRq 1u ra- *, iilil qt fi{f, * Rq Tn{qT

qrsr i, wqB' qf,rc. tnr qrFrsi srRq-s.dr * wm q<

orgeu mr fi-dE,{ qre-ar -}r

fi,'aRR{d rrrt' t fi-drc * ea q-G + frq .rtrEr;r

d 'tq'qrr{ rfsf," qiT iqdq frkq:

P"'r.o"
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qr+ frfuq fr' frtr{r }q fr Ssr;r 6T qrR-fi 9 (x) unr

frq rq em fr qrTr+{r *1 qq q-{+ + frq ffsurfr
q.d Rrfi-f,T *r qor ? fr' v fiErr fu + e-driT sir Ts
*, p 1iu, C fitr{r ffiT + FrqiTr fr qrrro, +}< D

elR rrrfrrar

qrqrkfi gffi.T t qafrqTil * Arro Rr{ qr

fruf{q dfrqr

fitrrr +fl +1 gmr+ + qrfuei + i{+Erd arq *
frv ems6. ftfuqr gmr+ * qrfu+. anr fr-e

<n fr qrqtrrfr q-.fr qq'fr qR st qF E-mf+

6r rrrfl;r o-<i et B{rr{qtfi-f,r i? ?TE Ts-{rr +
sq i frtrq qfi{ fr Xfr qtq-+ go.rfr B fr wr
*mi

c-ffiqr e1 i-+qrq + fs-d t enq wT M
ffid?

Consider a matter of nuisance that comes before the
court in which private property owners in a residential
area have sought relief on account of dirt and smoke

emanating from a specific power plant in the area.

(i)

(ii )

(iii )

4.
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(a) Is the externality

whv?

9

in this case private or public?

(b) Should the court grant an injunction as a remedy
to the plaintiffs? What consideration(s) should the
court incorporate while giving the verdict?

(c) Suppose the private residents had a right to enjoin
the power plant to stop polluting. What obstacles
would the power plant face if it tried to purchase
the right to pollute from the households?

(d) Contrast the difference between temporary and
permanent damages on the incentives of people to
build new houses near the power plant.

(e) To what extent can the private law
solve the problem of pollution.

of property

(i5)

$Ertrd * w+ JiTt ETA Brfis * qrs+ cr fr.qR qit fufi
qs cTrsrfrc +{ + ft-"st tTH + crFrs} + +{ + \rm. fr&rq
ftir& tr{ + ffi q-fr ffift efu gq * m,nur tr6rT qFfr

tsr

(a) *rI F( qrqA + qrgtrr finft qr wffifi e? s+?

P.T.O.
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(rT )

(s)

(v)

5.

(q) -flr Brqrtrn 61 o{trrftfr -+} v+'ircrq + w i ortir

*.il qrBqi *r-or E-rrt trqq .lrcrsrf, s} ft-{ srd 6}

qnR-f, mr-{r -qrfBq?

qFr frfrq fr- fi-,fi fi-*frfr q) q-{q"r t-sr} * i}q

ffi tr{ * .Trt$r '}i unr srf-:rm-n *rrr erm ffi
w{" qfr t u-q{rr qr irflpr*;R T{fr-{+ fr m}Rrsr 6-cf,r

B fr ut frn erqr,ifr 6T (-rr.{T 56qr qtrnl

fr-fifr trcr* ,* qrs w q{ q-4} 4 fl.Iq E},i'+ fi-firrr{
.rt er<.qrfr ,att -tqrfr 

3tn-{r-r * ftq grar -+1 g.r+r +tr

trqftr +t ffi qil-awq- y-^{q'r fr q-{qr +1 Gffi E{ (fi
6cr ih{ rc6t lr

l)iscuss the merits and dernerits of rnarket mechanism

for land transfers for developmental activities in both

urban ancl rural market settings. What aspects of

market-based transactions in land give an economic

justification for compulsory lancl acquisition by the
i:

government? (1s)

1;;



3880 11

6.

rrdt 3i( qrfiur qrw( qqrqr +ii. + fr..+runq-*. qRRk] +
ftY $ Effirf,tq + frq qrmR (r + {ril ith a.ill qr qqt

d, ,iF t srwr onqrfu +{-aq + 6t{ + c-68 vrmR ERr

BTM TF JiBr"rtur + frq Jnffi+^ iftfu.cq y-qrt m-rt d?

(a) Compare and contrast cause-in-fact with proximate
cause in proving causation in a tort lawsuit.

(b) Consider an automobile-pedestrian acciclent. .fhe

foliowtng table summarizes the driver,s options
regarding how fast to drive, the benefits (in Rs.),
and expected accident costs:

Speed Benefits to driver Expected costs

Slow s000 2000

Moderate 8000 4000

Fast 12,000 10,000

(i) What is the socially optimal speed?

(ii) What will the driver,s choice be under strict
liability?

P.T.O.

o
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(iii) What will the driver's citoice be uuder a

negligence rule with the due standard set

at moderate speed? What if it is set at

slow speecl'/

Give reasons in support of your allswer.

(8+7)

Vs 3{rrf-fl Itrqt i qrf -o"nq (C( 6{+ + frq
t+q-e-q-r<ur -* qrq-wq qnoT fr ga-+ m-t Bni Ev*

fi-q frt( frlhqr

qfl mfut{rrf,-tea.nfr grfun w fi.-qn otr fi,qRfr{d

HrtFrnr grr+t * t+m-et- m) trdq t E-drfr * fr-frrdfr

( er)

(e)

Affi t rne Ermrfi B, arq ({qt n), +}t m{rkd Etr-iT

mrfi frqgqR d;

(r) rq t gq-.rq rrFa wr i?rrrqrf"r6'

qfr qrerm d im{ srtfDm rr.rt

tfrfr 5000 12000

H?:1q 8000 14000

iu .l2,000
10,000
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(t) n-c< erBe * cro F-{-{r qit Ttr{ sqT *fi?

(iii) qulq rft .n ft,m qrr*. fu * qraT i{rrcqrff

ft{q + irir qrf,*. fr qtr€ er ftti wr *.n
' stIR E+ $ft rrfr q1 fu &qr qrq?

eic+ Tt-r * qq.t+ t e.r<or fifrqr

(a) Consider the following setting in the settlemenr_
triai decision:- Suppose there are two types of
plaintiffs in the population of plaintiffs, those with
a high probability of victory at trial, pn (plaintif ts
who were not contributorily negligent), and tliose
with a low probability of victory at trial, p,
(plaintiffs who were contributorily negligent),
where Pn , p, > 0. plaintiffs know their own
probabiiities of victory. Defendants cannot observe
an individual plaintiff,s type prior to trial but they
know that ,,a,, is the fraction of high probability
types, Let J represent the monetary ju_dgment that
the plaintiff will recover if she wins (an amount
that both parties agree on), and let C, and Cu be
the costs of trial for the plaintiff and defendant,
respectively. Assume that settlement is costless.

P.T.O.

7.



a
3 880 14

Calcr.rlate the defendant's expected cost of

going 1o trial with a random plaintiff.

What rvould tre tl-re outcome if the

defendant employs a pooling strategy to

settle and ot-fers an amount greater than

or eclual to the value of trial to a high-

type plaintiff? What happens in the case

of a separating strategy?

Which strategy in (ii) is preferred by the

clefendant? What are the implications of

the resulting trial condition?

(i)

(ii)

(iii)

( tr) What is a trade secret? I-Iow

rvith a patent?

does it compare

( 1 0+s)

(er) furem*r{te{ur ffq fr {ffiR{d dttrcsT qr frqR

frGrg: - qtq Afrq fr sr& qi 3irqrfi n i s-6R d

srfi *, d 3-6""+ i 'fin qt i:q tqr-+qr srfr i, Pr,

(tt.nit ,,t ersrflfr qq ttnrrqra {fi t), ,ifu g6qt

i frf, fr q-q sr+rfir -srA +rr, Pl (s{Frrfuft rn}

dr.{csrfr i *rrqrq fi G +), 'f,-6r Ph> Pl> 0 r qra

fra fr erq-fr eErfirfr -+1 urrt dr ffirqrfi qq-f, t



3880 15 !

qat \F qEil{rcr Brehft * m;n qr frfteflr c-ft sr
Tq.+ + +B-{ t vm+ * fr- ,,y, lr,q (ryaq1 y511

rfiT irur *t r d dfrq' ftutq 6T sfrfrftis fi+ t fr
qE srfi ffi + * ca EqS q,itr (ro mr fts .n
ffi'qm rrra i), ,,h cp Bth ca q} mqsr: srfr Jttr

efrsrfr + frrq 3-*,,E+ fr arrrs ** tr qlr fr fu ftt1c1a

Er{rd r€t *l

qgfu-6 iTFr+r}* mq 3.?+ 5fi 61cffi
m orilkd dr{rfr qfi rq4 q}g

wr cfunq *{n ctr effi yfi uq rq;n *
iTM?ft q) 3-{-<} * 1w + irBfi qr yct
etr* nfrr o-p frqcm +.i+ + frv w 1ff,r
{'Tffi ml oqfr{r q-cor * ifu qrT e-cor *? ercrq

q-G e? torfifr + qrsa t en rtor *i

T6 q-drq fu (ii) + qflT tr w66 sffi ara

ctrq q1Hrfr +? qm qtmq RTR + fttrdral
wr *l

qHR (rs wr *i ER-+1 t-c * qrq gil{r +S Efr

ur vq-fr l?

P.T.O.

(i)

(ii )

(ri)

(e)

o
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8. Write shorl notes on any tlvo of the tollou'ing:

(a) Doctrine of Privity

(b) Unconscionability doctrine in contract iaw

(c) Pubiic Nuisance (7'5x2)

iir{RRdd n t ffi' d qr etk.i ftqM fr1bs :

(or) fiffiqm ifl ftrard

(e) srndtr 6lT;I i or-ttr.ir ftrara

(€) Public Nuisance

(500)
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