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1. (a) Briefly explain the "uses of private

the economY.

(b) A bond Promises to PaY 600

savings" in

(4)

in one year

(ii) If interest rate is 1070, rn'hat would be the

price of bond today? (4)

(c) Using IS-LM model, show the impact of investment

subsidy to the economy. How will it affect

interest rate, income & investment in the economy?

How is it different from expansionary fiscal

policy? O'

(er) ir.iqqerr + "fifi c+e + ;'qfr{r" * t*c t
IffiEilqI

(i) What is the interest rate on the bond if irs

price today is 400?

tfi"r ttIIiTFt t51;t tfiT qtEI t5kil-s(e) q6 qrs ss sS t aoo

B

-\
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(?)

3

(i) ers qt dnsT qr mr * qR EffS frqil Bnfr 400

*?

(t) uR qs (r 40% *, * erq sis fr fiq-r wr
*fti

rs-LM fr-em qr c+rr q.fi gg, orrfar+m qt fr*sr

qRrS * srrrs eir ffir qs criiq*qr t qrs Er, tsrq

Bfu fravr d dt cqrEa qtn? qa lM iffi+1fu

fift t fr-q y-s'R ftq +?

2. (a) Given the following information :

Investment (l)

Government Purchases (G)

GNP

CA Balance

Tax (T)

Transfer' Payrnent (TR)

Interest Payment on government debt

Net Factor payments from abroad

(s)

50

40

500

-20

100

30

20

-5

P.T.O.

-r
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ComPute:

(i) GDP

(ii) Net ExPort

(iii) ConsumPtion

(iv) Private Savings

(v) Government Savings

(b) "seigniorage is first an increasing function then a

decreasing function of nominal money growth"'

Do you agree?'ExPlain. (4)

(c) What is full employment budget surplus? How is

it different from actual employment budget

surplus? How does a decrease in MPC affect the

budget surplus? (4)

(d) "An increase in Government spending by $ l0 leads

to fall in the budget surplus exactly by $10"' is

this statement is true or false. Explain' (2)
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(er) ffiRm qr{firt d ?rqt Eq:

frtu (r)

Tiu,rt €fl-{ (G)

Sqqfr (cNr)

qra €rar tq
ffi (r)

Friirflr yr*rr (rn)

ira*lt Eq .r( qrw Urrdm

iqq{r ir Ea 6rs' Un-dFT

rrunr qffi '

(i) r+a & *qra

(ii) {a Aqh

(iii) Bc*Ir

(iu) frfi ere

(") ntqrft qrfl

50

40

500

-20

100

30

20

-E

(e) "seigniorage c-6e qq. ir6ff Effi 6,r{ i frr ilccr" sm

gA EFr qcff 6-r{,,t wr wq t-rm *i rqsrqtr

P.T.O.

5
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{d tw{Tt qff olErfu Hr *? q€ qrffiRlr iffrrn

qwe B{Erfrs t fr'{ rmn Gr;q *? q{fte q q.& {trc

BlErfrs d d.t nqftil 6.ft *?

output rises? ExPlain'

(r)

(e) cssdtrt w{ { sto fr Etr t ssd 3{Er*s t sto fr
q.ft i{tfr *", * q*m {& I qr rrca ir rrrEnEtr

3. (a) India issues 10,000 cr. debt forgiveness to one of

its neighbouring country. How is this transaction

accounted for in the balance of payments of India'

(3)

(b) How does hyperinflation affect economic activity

of a country? (5)

(c) What do you understand by Policy mix? In an

econorny. illustrate the effects of a policy mix on

equilibrium output and interest rate' How the

monetary accomfirodation of fiscal expansion

leaves the interest rate unchanged as the level of

(7)
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(w) $nGT r0,ooo m& qrft qmr ir i{c+ T+fr tsr + t
q-fi q1 q-S qrftr qrta * Urrfl?r qgffi t gs *q-?q

mr *tqr-+csr ++ frqr vm *r

BrR g{rSR ffir tn fr srffi*. rrfrEEr * *}
q,{fr +?

ffi Tflrur ir flIc rrn wrct-f, e r gq' eFre-ceTr {, rrEFFt

B?rrer *t qre (r rR fih frryq * ]F{r+ qr qut{

ehtr d*-S+ vflrdFr 6r Rr q.aar *, u-w*m Awn

mr *kq. tqr+tr{qrm et d erqRrqffiil dt *.sdr +?

Hsr{qr

(a) What is GDP deflator? How is it different from

CPI deflator? How does CPI inflation overstate

the cost of living? (4)

(e)

(q)

4.

(b) What is the demand for Central bank money?

Using appropriate diagram explain the equilibrium

in the market for central bank money. How does

a decrease in the supply o1' central bank money

affect its equilibrium? (s)

P.T.O.

7
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(c) Given :

?-& ti

level of income &

(6)

8

c : 0.8(l-t) Y

t: 0.25

I: 900-20i

G: 800

L:0.25Y-50i

, MiP : s00

Find

(i) Find equilibrium

Consumption.

(ii) Calculate budget surplus at equilibrium.

(iii) If govt. spending increases by 200 how

much would be the new level of private

spending.

(lr) GDP R*rt wr *? qE cPI ffic{ + fr-{ ron frq
*? fift{r{ gadfr trq-{ qrq{ fr amt +1 *t q.a
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(e) *fu fim' + q+ * cr{r wr *i oq{eil srte m x*rr

e,d gv +fic +fi gar + frq ErmR t <-gtrd qft qrsr
dfrqr +tu fim" + q+ * nr$ + Hft uc* vg-r{

rti ++ eqTEd q-ffi *?

(tr) frqr rrqr B:

c : 0.8(r-t) Y

+-l. - 0.25

: 900 _ 20i

G: 800

L:0.25Y-50i

MiP : s00

rrurar frfrt:

(i) Bnc *i w*{r mr vga-+ kR HRr dfrqr

(ii) ry;r .rr Eird Brmq fr rrur-{ 6tr

(m) wR <r-+,nl w{ zoo t qmr *, ft-ft red 6r
;turr RR frinr *mr
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5. (a) Consider an economy whose real GDP is 5000 in

time period i and 6000 in time period 2. The GDP

deflator for the same economy is 105 in time period

1 and 120 in time Period 2.

(i) What is the nominal GDP in time period 1

and 2?

(ii) What is the rate of inflation in time period

2?

(iii) If the real rate of intcrest in time period 2

is 4o,6, what is the nominal rate of interest

(b) Why is central Bank money is also called High

Powered Money? Explain using the conccpt of

multiplier. Assuming that money multiplier is 7 and

overall suppiy of money is 35000, what will be the

(3)

(5)

(c) Explain the relationship between effectiveness of

monetary policy & interest elasticity of money

central bank tnoneY?

demand using diagram. (4)

in time period 2?
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(d) Assume a model of the expenditure sector with

no govt sector. If the savings function is defined

as S : -400 + 0.2y, and the autonomous investment

increases by 200. by how much will consumption

increases? (3)

(er) ss tS wfqqre{r rt fr-dm 6t ffi ilffikn fiSfi

vtq erEE r t sooo *t rqq Br-qB 2 t oooo *r yfr

Tk+** + ftq frSfr E*ct wFT irqft r fr ros *t
wrc irsfu z fr rzo *r

(t) srq rq& r *t z i crsrn qqfi R( vsrc

H-cr *?

(r) vlrc irsts z t SrrdR * et wr *i

(iii) qR rqq rqE z t srFilkqr qrur qr 4% i,
* ncq ersE z t qrq S qmqra ?r rpn

*i

P.T.O.
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*Hc +q. + qil d Er{ .TrdS rrfi d oar urat i?

gurs fr ffruRW or r*{r q'rt gq rrqElr{gt ra qrtt

Ev fr 1rr {qq' z * eft< 5r m rua sr$ 35ooo

*, *Aq +ffi fr 3a mr *fri

(s)

F) qlAm fifr fr lF+rsfiilqr efu 5ar fr cm fr qre

Htq + fiq vsu d BIt€ ET il*rr q-r* eq
qtr

(() fr{r {rfiIt dT sr+ qq *a ?fiT vdr *'s-o qrc frr qR

T{fr s-tr{ d s : -400'+ 0.2y * sc t- qfr{rkd ffi+r

unr i, *t *qrl.f, fta{r t zoo fr Ek *& t, A

raqatffigk*Sr?

6. (a) Differentiate between intermediate and final

goods. Under which category are Capital Goods

and inventory investment included and why?

(3)

(b) Suppose that money demand is given by Md : Y

(0.25-i) where income is 100 cr. And supply of
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money is 20 cr. Assume equilibrium in money
market

(i) What is the interest rate?

(ii) If central bank increases interest rate by
5o/o, what should be the level of money
supply for the money market to be in
equilibrium. (s)

(c) Examine the impact of a contractionary fiscal
policy on output & interes t rate under two
assumptions :

(i) Interest rates are kept constant

- (ii) Money stock is kept consrant (7)

(a) rtr+S Brt ilfr{ lra + fr ora-tr *n-cu W
fr E+fl ftfoT a1 fr-r *ft t nrma ftqr rrqr i *r
d?

(e) qr+ frfdq fr'qt * qr{r v.r$ - ar{ (o.zs_i) ERr fi
,r{ t wsr Brc 100 qts ir Bth ++ S s{r$ 20 qfu
*, T* Ermn fr Fgffi qfiq

P.T.O.
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(i) qq < wr *?

(t) cfr Afrq io, qre rt t sx fr gk qrat *,

t6T Kt wr *cr sGqt

(c) -fr qrqm* * n-rc Yf,Irfit 3fu qrm Et rR w'tEs{

ir-s*eq fifr * vqrs fr vlq 6t:

(t) qrq qt d Rxt rrqr urdr i

(ii) {fi d6 Rn rsr unr B

7. (a) A factory owner purchased 5 new machines at

Rs.30,000 each. He sold his old ones for

Rs.60,000. What is the net impact of these

* gn Eren * rcffi + {6t + ftq 5cr oil$

transaction on GDP? (z)

(b) What determine output and employment in the

classical system? What role does the aggregate

demand have in determining output, employment

and price level? (1)



780

(c)

15

Explain how each of the following events affect
monetary base, money rnultipiier and money
supply.

(i) Central bank follows expansionary open

market operations.

(i, If there is an increase in the amount of
money that people hold as currency rather

than deposits. (6)

(w) vfi m.rter+ * qrkfi t eo,ooo Ec+ y-&*. vt s r{
qfr+ €tftr B{+ Brc+ giT+ dEt a1 oo,ooo dcA {
+q frqrr q-m.-o fr rere rr E{ ffi fir qa y$rn

Hr *?

(s) wrfiq yunft + irflrd;r ifu +s{rR wr ftliRn fit *?

BHre{, n-qrTR u1i aeq Ri FrqiRil 6* t Er{ sr{r

* sqr TR-+.r *?

(v) vdrq fr ffieT q g r+fi qc-{r a}E-q, irTEr-q, q;1

nur*, B+{ 3rr ffi a1 dt rqrBn m,r& dr

P.T.O.
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2.

4.

5.
rq
I
j

.d

i;$r
I,

:lj

ffiff ,* 
u Bcr fu ?Tq ftuifr' Rr.o r(,3i,nr

t-oqrrcm* rmftrE{i,fu.* 
r

r-+fi Hrr * e$ qr,il. E+ v*^ S rerm vt ra e1frd 
r

HItrRq *trt-}e" mr:sqhr hqr w r*_m i r

EH e-fl{_c-d sT Jsi sz}fi qr trfr BR} q_s. rTNr + ADq, ABiq$ Efr+ sl qnqq q_fi fi #+ qiBq 
r

l. Attempt any four of the fbllcrving:

(a) (i) Ler y = i0
and L = r.f,t^:5-"f ana K = o lt - 5

ff ;,*j," ; l;,: I;".::;.:,1,:,:1:: ;:
economic ,,o 1lo t can you a*ach an-vgnificance to the rr.,girtr:

t"' 
ffi": ;;t*'"' x = x(S' t) and v = ]'(s. t).

(6x4=241

x(l,o; = 2, xi(i ,o; = *1, x,r|,o1 = 7,

y(o) = 3, y(l) = o, y,{a) = 4

ri'

$
n:?
.3.;
i/
u

3
,#
ff:
iEr
i,
,4

r
F
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r(2,3) : -1, r'12,3)

ri(1,0) : 6,

: 3, r;(2,3)

rl(1,0) : *2

Calculate 1, t : 0.

(b) Given f(x,y) : ln

(i) At (1,0), in r.vhat direction does f increase

most rapidly? What is the rate of change

in f in that direction?

(ii) Find an approxinrate value for f( 1 .0 1,0.02).

How large is the error caused by this

a pprox imat ion?

(c) (i) Given f(x,. x,..... Xn) : \r.xr'X: ...' x,,. Is f'

homogenous? Is it hornothetic? Are the firsl-

order partial derivatives of the fr"rnction

homogenous and if 1'es of what degree? Shou'

that Vf : f1x,, x...... x,,)[-i-,-L I I'\Kr X1 Xn/

(ii) Suppose that f(x, y) is homogenotts of degree

2 with fi(2,3) : 4 and fi(4,6) : i2. Find

f(6,e)

P.T.O.

Ar

= at s:
dt

It
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(d) The follorving system of equations definesu = u(xry) and v = v(x,y) as differentiablefunctions of
p = (x, y, u, v) 

j,,,,,|,ri, utouno the point

(u+2u;s1xy2=2u*yv

(l+yz;:_z2y=gx+y51y2

Differentiate the
,i, ,l and vi. 

system and find the values of ui,
!:

l
,!t

!j
:

Ij
*'t

(e) (i) For the funuion. f(*,y,2) =,_II_
(**r') '

determine u,hether the function f increasesor decreases at a specified point po = (l,l,l)
u,hen one variable,ir...or"u, rvhile the othersare fixed.

(ii) Assume that the equatiofl e*),
impticitly deflnes y as a ain"."ntiuul" ;ffi;of x. Find a value of the constant c such thatf(0) = I and find the slope and the equationof the tangent at the point (x,y) = (0,1),

,.

.:i
.f

i
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)s

e

It

FrqfrR+a t t m* ur< * sst firfrfi:

(6) (i) qrrfrfrrt v : loKL - JK -Jl- *r: x t 5

eir f- : 5eo rt. V t qffi'q fr w *\ . ;it I-,

m cffi{ fr qrtm Et + qrRf, frq * rrr S a+ea

qtr wr enq q-s-& frq 6t{ 3ITffi-6 q6"q iriir'ii:lir5-

\.^*/

(ii) arlTfr- r = r'(x,y), x : x(s, t)iln y = yit; r {iut

gari'

x( 1 ,0) : 2, xi( i '0) 
: -1, xi( 1 '0) -- 

'l'

Y(o) : 3' - )'(1) = o' "v'(o) 
: 4

r(2,3) = -1, ri(2,3) : 3, rl(2'3) " 5

r!( I,0) : 6, r!( 1,0) : -2

at s: i, t = 0 fr {qrnT efrM r

0r

=d

(Tq) 3TIq6] frqT rqT sri;t: ftx.i') : rn a,f' *,; r

(i) s-f,-{ f ({t Afr t (1,0) T{ k( frYIT 'i ea.'ii

ii se fr{n t r t qfrq-fu fr {t wr i?

P.T.O.
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(ii) f(l.0r,0.02) + 6s jqqrRa 
Tr+ m-g qifri 

rFs B+srlr * mrtui g$ TE Erd_ft qS d.z
(i) aql ,,-qT f(xr.X2,....X ) = ,

f q'{6s {aqfifia 
n' ^r'X2 ' xr "" xn Er

Bi w,. r * srrql:'*, 
t 

".*, i*+qfr-*r
tnqft*{t .*6o ** 

3nfrr-6 ir++-o-q (cIEiqH

q.R d e) au ;'%;HH" s-+ar-{) * iih

frqd,

'T
$

i
,..il

i,
{i
'{

(ii) qrr fr&.+

{(2,3)=o*f(x'Y)E* 
z t

* qr.*,ur :-;r;* 
vq.c B H?rT

(v) frqft6o * *' 
- rr dI f('6'9) arr qt 

r

*3 -, o = ;,,-,iT ;r::ilki #
J,* 

*i*- (trtsB*e-) ;';|;.*,*" _*

(u+lr,)i+rr,:=2u_yv
(l + u:;: _ zr\ = gx + ys11,,:

suTre s+ ffirFrar qt a__ ,,,qt r 
,, '.. rr,, v; Hqt ui, mr qlT H,o$

:.
..i.
:1
i"
i:
.!:

,$

frtr

:

;i

t,
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ir

qI

;)

T

{

C$) (i) frq rK r6era f (x,y,z) = 
F;I, 

* fts fr"'.rtRn

qt fr rncFt Tfi frffiq frS Po = ( 1, l, I ) ER q-ddT

*ln qear B, we vfr'q{ qaen t, wqB- o{ar i-&R

frttr

(ii) qa fr. (fi'f,{ul eq'' - 2x - 4y = ccte{ (Ekfr6.&)

xq t y eJ x t vs Brq-q,-f,frq (ChFii-q-a) .n-crrr

* w t' q"F.rTR-{ qrar ir -q-q f(0): 1 FqT EstT

i fi Rtir+. c 6T qT{ nre frH aw jd! (x,1,)

: (0,1) q-< tlrttrsr (Nc) q'T 6fllr (rdc) Bar

R-fr-+-rvr ma q1ffi 
r

2, Attempt an1, four of tlte 1'ollott'ing : (7 x4:28)

(a) Consider the function f{x,y): x2 - )'r - x) - *'.

Find and classify its critical points. Find the domain

S rvhere f is concave arrd find the largest value of

finS"

P.T.O.
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(b) State the necessary conditions for the solution of
the utiliry, maxirnizatjon problem, U

for general v
values o, *,'''" 

ofP*' 
PY ""'l::;'[:i],

(,he rangra,_J;::,::;;;:Tln,,n* varue or i
demand function" ;:"" : 

vv'or or€ the consumer,s

uririty ,r".,;'^"^",,11 
* t'o v? Find the indirecrron U*(p*, pr, M) and verify that

^ atj*n-

aM.

,r

,

i
1

(c) Find the

f(x, y) =
0sx<2

extreme points and
xe) - .:rL + eJ on the
and o<y<r.

extrerne values for
domain defined by,q

:E
I
:

i.i
r,
*

I

(d) The funuion f(x, y) is such rhar

Firsrly, f.{ , O, f.,1 , O;

Secondty, fJl . o, f,li . o, unc

Thirdly the level <

:: i::l,:j:;:. . l:1:: j:JT: 
;:::i:;

Ievel ctrrves are strictl_r, conr ex.

g

i



806 9

Let F be a differentiable and stri'uiir' iticrcasiug

function of one variable. Which cl ihe' alrove

mentioned ihree properties are preserve<J for the

function W(x, Y) = F(f(x, Y))?

(e) Let f(x, y) : (x2 - axy)ev be a function of trvo

variables with cr as a constant and cx,* 0'

(i) Find the critical points of f and decide foL

each of them if it is a local maximum point'

local minimum point or a saddle lroint'

(ii) Let (x*

x*+0

cii- (c{.)

du

,r*; 
*be 

the critical Point u'here

and let f*(ct) = f(x*,Yu)' Find

and show thai if rve'defi ne

-,xx,v)eY th.n

P.'f .o.

ai(x-,),.,o') 
=_

.11

ttx.\"cx.)=lx,\

df- (cr)

du

du
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ffifrdd++ffiqR+Yrnfr[,i]:

(q.) frq rrg sFFi (q,sir;r) f(x,y) = x2 - yr - xy - x3 *
qffiT't G-€ori 6] Ifr.fi ofu Efi-fn otr *A* s akr

atfut q-d r fi?rcrrr ir s ilr t r qr eqt {sr qm

am *frrt r

Crq) vqqlB* sltro-a-q-+-rq (+rer (ffi-'qrE-m fdf,-q)

u(*,y)=(uf *.F)' * e-qrw.r + frq s+rarqo qrt

eary', p*, p, tr l,1 * qrqrq T6+ + frq r x, y *
o{kfi-ffq qTT efrr ), (Arfu q-dwTqr) * t* qr+ 6T

cil Erigr x ofu I + frq iqriffiT Ei qFT 6T qFFr

e1 E : JTSldt$ -3!-'qTFTTT F.-;i Lr . ( p*. p,. ., i r E-f EitGzi

aqt s.qrR-a mfrTa F-

CT) frq Tg rnit-{ f(x, },) = xei - x2 - e! + frq 
=-'q- 

Gq

sfu q-<q qir (+fr Ea vr.€ (Ai.a) o < x < r B+i

o<;-<1frsTrqlir

l,-du* 
''aM

{4
'3'

,.
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1v) fior rrqr r6FFr f(x, y) gt r+n *,

ITst{kT: fl , 0, fi, , O;

' 3q+ qie, fJl . 0, f,i;, < 0; Ren

orco: y : g(x) * f1x, y) : c am ctei 6q fr qft'';f\e

fr-qr rr:qr,+ ia-d c Vq' ftnr+' t r frq rrq s"iffi f *
mt q*' K ttsq t Ytn t r

qn fifrq F vq. Jr*scrfiq efu q-6' qr 4'I $w t <-.roi

EaI H'crr * r uqt-m fii) {'t t t qtq-m gor frq Tq

s--n{ W(x, y) = F(f(x. y)) + frq ffi-n * ?

F) '{r=r frftq * qi qr Ym' qrl;r f(x.y) = (xr - uxy)e:

frqr nqr A frtqi' cr Rn t aqr cr + o :

ril feq rrq sq;t I + ffir+.-fl fig an fifmq oii"

3-{+ i v-+n + frq Fr"i-q'mfrq fr wr u-a frg

raTrfiq srfu+-a-q G!, iqrftq qrrq A--E w t-sa
.\

rSEEI

(ii) rFT fiftrt (x*,y*; frEm-a CS + 
"?i 

x* r 0

..:

slti qnr fr f*(ct) : f(xx,1'*) i t gl9
J'dcr

P.T.O.
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i(r,y,o) =(*,

m-* snfrv iflr ffiqReq

-crxy)sl qi cfrilfrH si.+ *

aJ.

# E.ur+,

Atternpt any one of the following 
:

of feed. rr,. ru.k 

a farmer can Purci

requires 60, g4, 
has determ'""t;;L:-;::i

elements A, B, a 

and 72 units of fhe nutritional

oontents u,ro .orno 
c' respectiyely' per da-v' Th"

rwo feeds 
"." __,,.1,"f^'.j],:*]':, 

of each of the
en rn rhe tbllou ing table :

Nutritional Elements
(units per kg).

Cost (Rs. per kg)
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(i) The farmer rvants to determiiie ill* 1r:.'rt'i

expensive rvay of providing an adequatc diet

by combining the trvo feeds. Set this up as e

linear programming problem and find tire

minimal-cost diet.

(ii) Does the optimal solution change if the price

of Feed i increases from 100 Rs per kg to

140 Rs per kg, with all other data unchanger!?

(b) (i) Solve the follorving problem:

x>0, 1.>o

(ii) Compute the increase in tlie criierion ftrnctioil

if the first ionstraint changes to 3x = )y < 7.

(iii) Compute the increase in the criterior,

function if the second constraint changes to

x+4y<5.

P.T.O.

r^

nrax 3x + j)' subjec, ,o ]'* 
*,1-t-=,0

lx+4)'s+
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(iv) Prove using (ii) and (iii) that if (x, y) is
feasible in the original problem then the
criterion functi.on can never be larger than
the optimal value of the criterion function
obtained in (i).

ffifrsil t * 661 \-6. 6r t-trr Afrq:

(tfi.') Vs Bqrr ilc+ dq. B1 qG + frq * x_qrr H"r qRr

(ms) tet-{ voar ir frffi + ffiRd frsT * fr. q
qT6 s* yfrtr{ Hfrar: q}Tm a-d a fr oo $r, e al
s4 qHz- e*t c fr zz $-c H1 $rq*rmer *& *r *
rnr * qfr fr cR ffi{rq Rrw 3ik qrq.fi ffifrR
arkq.r t fi rr€ *,

!*q
({H-c yfr frd}

anra (eqt rR fu+)A I] C

qml J
0

sr-( 2 2 b
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(i) fr{rt a qft A frffi-st qd< 3{TER rar+ ari qt

q.qt qiq €S-dr (t-c6r fufiRd 6.fi qr6ff ? ' ct

gfi tFd+. frulfrrr (trRqi ffirl) {q-Er =; ;s

t ffi ork qqa'q flrl-fl qril aran (se-r arf,

qtr

(ii) qR =qnt t fr ffq<.too Eca cR ffi'mq i zz-*t

l4o wa YR frffihnq A ffie + 3lk 31q' o--i a

3{cffi'a T6-e +', rir wr Eqf,q {qruFl ( ---Ea

mqrrr) s-dcdr ??

6a) ti) frritkR+t ({er 
. 
(mY) w qqrtn< qi 

'

rTftIo-flq (i-tr) 3x + 4r'4R

x>0, y>o

(ii) qR q-r& sTur (6q<3) 3x + 2Y < 7 t az= =T&

* fr qFr€ (ffiitfrq{) w'rq i gk q1 wr=r Ei r

(iii) z{R'q{t qrur 1*dq.e) x + 4Y < s t EzE 3di

'e A qm{s (mT-{tftq{) q-e-a i EE 61 rrrqr "i I

f3x+2-vsbt'

lx+4-v<1

P.T.O.

t
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(iv) qR (x, y) 1r t.qq t sliq + fr qr;res qffi{

(Frqtfrr+ serm) ffifr rfr (i) t Hrkr qFr+s

q-o-+ (mrtRq-{ tnEglT) * Earcq rrT + {.sr Tfr

* qs-flr *, rt 1ii; eir liit; qr oq*q FC+ fud
qtr

I Attempt any trvo of the following : (8 x 2:1 6)

6,r' - 6 }vhere

to a steadl

i-.-..1

(a) (i) Frnd the area of the..region between the
curves: y1 :3x2 - 6x + g and y, :_Zx2 + 4x + 1

from x:0 to x= 2.

(ii) Sho*' that ,v(t) = )s6r * I is the solution to

:.,

(b) (i) Ler rhe rate of investment be given b1" the
function, I(r) : 121t8. If K(0) : 25, find the
time path of capitat stock. Find the amount
of capital accumulation during the time
interval I I ,3].

:
:

i
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(ii) The demand and supply functions in{he

market for a commodity are given 'ry :

Qo,:4-P,.

Qr,=l+o.sPt-r

Q6, and Qr, are the quantity demanded and

quantity supplied of the commodity at time t,

and P, reprdsents the price in time period t,

Find the eXpression for P, in terms of P,-, in

the equilibrium. Solve the corresponding

difference equation. Is the time path of price

oscillatory/non-oscillatory and convergent/

divergent? Iiltrstrate trsing a graph. Consider

Po:1' (4,4)

R-f

r{s

r-61-

3-d

6)

le

I

1 . , (i) Find the general solution of the differential

equation P : 6lD(P) - S(P)l wliere 6> 0

and D(P) bP gives the demand of a

commodity and S(P) : ct * BP gives the

supply. a, b, cr dnd B are positive constants.

Determine the equilibriirm state and examine

whether it is stable.

P.T.O.

f
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(ii) Given that :

t',

t:

1

6(
t

i

.*i,

)..
4tt
?

c,=90+o.gyr_;

Ir=50

Y, : 1200

Y,, C, and I, are the na
consumpt.

rhetime;m;;Til*,l"iH;
on the stabitity of. the ,,_;;r;t "T:;;

fr-ifree $ * B-A.* * rtr *fri,
(H) (i) T*1: y, = 3x2_6x+g sil( y2=_2y2.+4x+ I *fu, x=0 t *=2,ilsi + #* +i #;s&g t' r'-'

(ii) fr* Bt h y(r) = 2e6t +r rrm *-+*-<q (&ifr*d

r*ivrrt dv' "''''t,r E = 6V - f Uat V(0) = 3 H1TcnIT

*;1 
y(r) ftR (e$) oi_eeir n qB,qffiH (6q_d)

r*
E
.1

*
n
s

E
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t€) (i) qm fiftA frfu m qt r6?Ft (t'+rr{) t(t1:i2u1"

Enr fi 'r{ *r qR K(o) : 2s + A ifr dm m: 
"

q+rq cq (znq qrq) art dfrq I zr{q Ectffi [1,3]

+ ikT 1-fr fu fr qm ara frfriq t

1ii; ffi eq * ftq qrwR t qrr (Ms) ${ il$

(Rqr{) qct frq rrs t :

Qo,:4-P,'

O:1*0.5P.,x st

Qo, ft Q,,w t q-{ eff fr rFT 3ii 3ii$ q;1

rTeT i, * Pt, qrg fr 6t{d **E t t t r

(Ecffi t e, * frq q-sm P,-, * Td (zd) n

aia dfrq 1'sq$ua (6HBq) 3rfi {&-6{"7

(ffi€ E-6t{rd) * ra mftq r wr ftqfr 6T T+r€i

w (rr{q cnT) {q a-dn (3i*fr)/ i1 A-d-{ (fr{

ffi*) Bik 3iFiai"T (e-+fre)/ acut Frts-Se)

*? gm uls' 6-t 3cqhT 6i* Frdur of t Po: 1 q{

frqR qt r

P.T.O..
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(i) .il-trt Rqt?--,;r- Hfrru-m FseTT) p = 6[D(p) _

s(P)l 6r =-=-E: HqluFr am of wd o > o dqr

\-s sE * == Bce) o1n;: a _ bp .*r s1e;
= cr + Bp r-fr i a, b, cx, Bth B Rsnrsm
RRr'+. (+,rq1q 1 i.' r vgfr-c RTfr ftrtfu st iir
Vr+B-E-=?-<*r

(ii) frqT rrqr i

C,:90+0.8yr_r

I,:50

yo : 1200

Y,, C, att t, uw t qr tt{h Hrq, taERI gfu nao
+ r rEfq oo yr q.r r{r.r * "* ffim I vlrq
* 

1.* c*T) B1 RrcrT qr.trqfi mlfrq I

(4000)
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B. A, (l'l) Economics

Economics of I-lealth and Education

VI

Any graphslfiguresidiagrams in the

readings.

lnst!'pptions for Candldates

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

?, Atteurpt any five questions in all.

]. Use r:f scientific calculator is allorvecl

Maximum Marks: ?5

question paper have bcen taken lt'ol:: tire prescribed

fron: smoking - for
zero or rlegative lor

sui'ter tiom second

graphicallY rnd find
(8)

l. Suppose there is a population of indivicluais those number is normalized to ane. Let

b.l tle fracrion of individuals who are immunized. The probabilrty ol contracting an

ini'ectious disease is given by p(n) = p,{}-n)', rvhtre p, rs the probabiliry al
contracting thc disease*when none in thc popularion is -immuuieed' 

Assume that thc

vaccinatioir providcrl is fu11y effeclive. lndivi<luals are identical in all respects and th,,

cost of illness is assumeri io be the salne across all individuals and is equal to one'

The marginal cost of the vaccination is conslant' dencted by c'

a. Derive ttre-prirat. and social n.rarginal benefit. what i-r the relationship

between the nvo?

b.showdiagrammaticallytheprivatcoptinrumarrdthssocialoptimunr.(11"
c. lVhat are the possible reasorls that make lhe gi.rvemrnent pursuc fu)l

inrnrunizatiol? (5)

1 Answer rhe followtng qucstions:""1. - 
nlir*r*nt p*Jpif obmin differcnr lcveis ol' drrect ulility

some il is high. ibr some others it is lorv tnd ever: it is

some others' tio-*t'*'' bolh snrtikers ittrrJ non-st::okers

hand smoke' Show the social costs and benefits fiinctions

the socially optirfium number of smokers'



3.

b. trVhat are the effects of varying quality of medical care services orr rhe clcmanri
ior these serv:ices? l?)

Ansrvcr thc follou,ing qucslions:

lt. Discuss horv the changcs in fcrod habits aver timc can bring ahout ci:anges in
per capita calorie intakc. (Bl

b. suresh is considcring a 1-year training progranl rvhich chargcs Rs 40,000 in
tuition, to learn horv to inslall con:puter equipmcnrs. lf he errolls in the
program, his opportrnity cost in tcrrns of forgone incor:.rc is Rs 250,000. After
con:plcting the program, he is prornisrd a job far 5 ycars, r.vitli a ycarly salary
of Rs 80{),000. (After 5 years, the eqr.ripmenr is cxpecrccl ta bu obsoicte. but
Suresh plans to retirc by that liutc an1.nay.J Assunc Surcsh's pcrsonal
discounl rate is 5 percent. Shauld Suresh enroli in the pragram'7 Justily yr:ur

(7)arlswer.
4. Answer the following questions:

a. "The most significant problem faced in evaiuating the nct impact on social
welfare olhealth prcrjects is the r,aluation ril'benefirs."' In thc light of the abovc
stalcm0nt, explain varir:r.rs methods of nreasuring hcne lrt-,i unr'ier cost-bencSl
analysis (CBA). (12)

b. Calculale t]:e Index rl Dissirlilarig for mrles a:rJ fcnralcs, given the
infonnation below

5. Ansr,ver the following questions:
a' Can pricc indices of lootj bc considerctl as pricc indir:es of caloncs? Justifyy0uf answer.

i' with rhe herp.of diagrams, explain wirat wiil h:rppen to ti-,* r.qui.rli?,,ol.iruman capital iflii, cosr org.tting educarion rbr an additior:ar year o..ll;ll' '=')iii' Benefit aerivJa ftom spending an aoaition"li'r-*o. on cducationincreases. I a

.Answcr the follorr.ing questior):
a. Suppose that rhe supply curve irrr docti:rs rs

denrand curve is giver by Lo =S}_V.rvhere ,

ofdoctors,

r givcn by i.r = -6 + A.6rt/ whjle thc
4/= annual earnings and l, : nurnbcr

n
Occupation lvlales Femalcs

A 80 4CI

B BO

40

50
-: 

..

_10

1r0

C

Tot*l 300

i. Find tire equi,librium wage and employr:re::r l*,eis.

-

J



ii, Now, suppose that the demand ibr doctors irrrreases anri the r:ew demand

cune is . Assurne that this market is subject to cobrveb adjuslnrenr.s as rr

takes about four years 1o produce peopie whr: specialize in rnedicine. While
this adjushnent is taking place , tire shorl-run supply of doctors is fixed,

A. Calculate the nerr, long run cquilibrium wage ancl employment levels.

ts. Calculate the wage and employment levels rn u'flch of the first lhre*.

rounds of adjustmcnts.

C. Draw a graph to show lhese evetrts {:.5'f 4 : l0)

b. Consider a situation where tlrree drugs are available to trcst a particular disease.

The probabiliry of avoiding death changcs as follows.

i. For Drugi, from 0.3 to 0.34, and i1 costs Rs I0 pcr rrcalrncnti

ii. For Drug 2, from 0.2 to 0.21 , and it costs Rs 7 pcr lrealmont;
iii" For Drug 3, from 0.4 to 0.48, and it costs Rs 5 pcr trcatnr(nt.
iv. For Dnrg 4, from 0.5 to 0.6, and it costs Rs 8 per treatn)ent
v. For Drug 5, fion 0.7 to 0,9, and it cosis Rs 30 per treatment

Calculate the cosi-effecliveness {ClI) of each drug. Whicli drug is the n}os1 cost*

effective? (5)

7 . Ansrn er thE follou,ing questions:
a. Diseuss the initiatives laken by gr;r'ernnrcnt nr in:provrnq {lte teaching and

leaming outcomes in India, (7)

b. Discuss India's educational achievements lrom an irtsmational perspective" Do

you think that lndia's educational achin emcnl is one of the mixed successes?

i8i

8. a. Consider five occupations in which rvorkers cun bc enrpl:yerJ. Depending upon the

educational qualifications required, *ach occupation is givetr a number (n1. The

higher the number. higher is the level ol education, and hence higher wiil be ti:c

salary (S. The follorviirg table gives these runbers for the five uccupations and the

*onilrly salary of fcmales correspopding to r:ach of these fivc occupatioirs'

Occupations Nrurbsr (iI) Averagc Salary of Females
(s)

7 q00

B 5 965

C 9
lnl?

D 10 i 065

L 15 1155

A lcast squares regr*ssffiplGd r* a s-rril, ,1rlr, rel for nula.r yieldcd the fcllowing

relationshlp: .s,= /100 -, !0N,- 0.i^r,'. using this equetiol"r, eslintatc the salarics that

the females r.vould have earned basecl on the num'bcrs (N,) given tc each occupation"

Analyze wi:ether discriminalion exists. Do you nctice any relalionship tret$'een skill

level and thc discrimination in the salary earned'l ( 10)



Explain tlre n*n-competitivc m*cicl oldiscrin.rinaiir:n rvherein employers

exhibit collusive behavior. (5)
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Name of the Paper: Money and Financial Markets
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Medium of Instruction: English and Hindi
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All Questions carry Equar Marks. Answer Any Five (5) euestions.
H?fi' c"eat * rrr:m $* tr kfr q#{ (s) rrd * snr Afi"i
a1' (a) Describe a fairly general modelof money multiplier incorporating adjustment on account
of
(i) Required reserve ratio changes;
(ii) Excess Reserves held by thl banks and
(iii) Discretionary flnance provided by the Central Bank.
Explain the reason for each adjustment. I(b) Derive the money muttiprier where money is defined as broad money, 6

a,' (a) T6r rqm t rn'grrnnr drs qn-T $qrqt**st efift-fr mr* 6, oola.fit frflsT rrrur t
(i) $roqrrfi: 3iT{ffr".d Jr{$a * qffi;T;
(ii) fst ryrrr rS rR'3ifrkra,eisr 3i1r

fiii) t-fe t-*'q+rn rEra Enn rrqr F+i+nfl-a fl*at
nAq: Harckrd +.t: srrq rqs-s frBs.l

I
(b) Tdr TsI6 st ETffifi m't u6Y grr *t Eqrrrfi 5.rr * sq * qfiFryfra f6?Tr ilrilr tt 6

-a-'? 
(a) Briefly describe the various rcform measures undertaken to dcepen and widen the IndianMoney Market. 

7(b) Discuss the causes and consequences ofa financiar crisis. g

a2' (a) e{Irtr{ 5frr ErdR *t rerqr Jlk rfirfi E-dri * R(, Bl, elqr pfrfr grrT{ 3,,qt ar +ietc d.
Edra q'tr

(b) k#q drc *.+T{uil. 3lk cfrumf fr frd-{frr frft(,1 :
Q3' (a) wry are options and futurds labelled derivative securities? what are the main ways inwhich an option differs from a future contract?
(b) Explain'the risk *a t.-r* J.trr*rir,i* of options when the option prioe is nr. I in tl.following two cases:-
(i) In the case where investor has long a put option
(ii) In the case where investor has short a call option. g

(n;



a3. (a) fr-+-dq'rlt* ErqqT 6t ag?c?E cRsift rq} 6-6r ardT,t? t gcu,d.fi=* aFq,r H ft.;rd q6.

frar?s, errzlar rr{'6irr g fufr fuT t? 7

1u) B'meffia g Fnrat * fr6"q1 * Gilfra :llr anr tr*canfr'fi ancql fifu, rq mnec {cq^ 3

s.ra'6{

(i) r€'IflF& fr;6i fr"&rr t cn-++ ait urrq ils'Td sfr.IrT t
(ii) rw a,a-& d rO F-'&rq; t crg'qia :fi'clra ma.tt

Q4. (a) Using demand and supply analysis illustrate and explain the impact of the following
changes on the interest rate a firm pays for ioanable funds;
(i) An increased uncertainty about the future tax treatment of interest income
(ii) An increase in firm's default risk
(iii) A decrease in the liquidity risk of the firm's bond
(iv) An increase in inflationary expectations. g

(b) Explain briefly the expectations hypothesis. How could futr:re interest rate be forecast using
expectations hypothes is?

aa. (a) ?Tia 3lk 3flffi fr'?dqq 51 sqqla rri 6r, a-6'sf {qrr Aur dr.rq BM + fu'sIrfl-d
fr ar* a'fr aqra rr crr M?fua cffi t cand +t :rdl-f,{uT'* e'rq Fcrc at{ Eqrgn *tBr, :

(i) qs 3{rq t qar t+w ffi-i * Ert fr E-Ar gi 3{frft-q-daT

(ii) sf d ffirc Girfrq f E-@'
(iii) qF-* *' Eid 4r anrren ;ftfu;T C a,,,S'

(iv) Iircfifrsil"'t e'c{iRn'f qqfrr 
8

(b) Tiulc fr rrqnn'fr qff*iryfir Sr aqrcqT m'tt s'.rqTan fr qfrirdxrf,r m,r 3qqt4 o-c& fifrsq *t a-qrcr

{{ m qiigaa 6-s ilrn-qT aT gmaT A?

7

Q5. a) Briefly discuss the various interest rate methodologies which have been prescribed by the
RBI for Indian banks since 1994.

b) What are the implications of BASEL-III for Indian Banks?

45. (a) $Trrdlq ffi + frtr ,fl-{drq frq-+ A'fi (EITT 1994 t ftqtffi ER;;n
,dqtc fr qqt 6'tl

(b) siTTAq ffi *'fr(. ensEu-lll d Tqr frGant &

8

7

qrEr 6{ cqrfur qr

,'8
7

l!



Q6. a) Discuss the role that RBI plays in the Indian banking and financial system. g

b) What properties should a variable have to serye as an intermediate target of monetary policy?

Q6" (a) eTrrdrq dfriu 3ik fodrq cvn* d JiT-rfu{rg.*r &&-sr fir q* *.tr
I

(b) sfft-n fifr'* Hrq-{ff aFry * sq fr v+'qr f drd t y }il-d( dt qrfs('r

6

Q7" a) Discuss the recent developments and reforms in the government securities market.

b) Examine the impact of asymmetric imperfect information on bank loan decisions.

47. (a) mr6rs'cfu& ersr fr 6rn * .rr*rmat 3fu gqr<t fr Bdqar Erfr('r

7
(b) *fi {ur ffi qr sffiflfrf, 3{$ aTa-srfi't c.firq *r qiq m.tr

7

8

Q8. Write short notes on any two:
(i) Market Stabilizarion Scheme
(ii) Central Bank's Balance Sheet
(iii) Instnrment Instabiliry

08. fufr il .rt df,frra fg'cvfi frk(' :

(i) Er;R Rrfiorq d!ilal
(ii) SfdT ta; fir d-d"s sfrc

(iii) Hrrla 3rtr"r-rdr

7.5+7.5

7.5+7.5
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Unique Paper Code: 1227 1652

Name of Paper: Development Economics. II

Name of the Course: CBCS LOCF Core- B,A (Hons.)

S.emester: VI Maximum Marks:75
Tlme Duration: 3 hours

Instructions for Candidates

' 1. Write your Roll No. on the top inrnediately on receipt of this question paper
2, Answers may be written either in English or in Hindi, but the same rnedium

should beused throughout the paper.
3. This paper consists oi S questionr. Anr*", any five Questions. 

"

4.,. The mar{ts for,e4h''question are wri*en along with thequestions.. ,

Efr t' Rq Hfar

r. 5S cra-Y:r *. Rrile fr 5Yr frs m" frfin;6 rqrd q{ 3rcrfrr 3;dE;aiqi
frfu('l

2. ST ERa-q:r 6r Ttrr 3iffir qr G;a fr#t (rs' silcr fr fifr('; dfud slfi
:nrd mr Errzrfr (rfi fr 6tilr qftnfl

r. {s cea-Yr * S c-ea Ft P+fr dq ceat *'rrr frfr('r
4. q-ctfr sqa t'si6-sra t TrFA k * t,

l. (a) In a society where the prime responsibility of child-rearing activities falls

on women, what will be the effect of a rise in (i) male wage and (ii) female
wage on the fertiliry choices made by the household? Explain with the help of

t*[ot
cm)

suitable diagrams.
:. .'. : :

(8)

(b) A couple has a ninety-five percent threshold probabiliry that it can receive
support from at least one child at the old age. There is fifty percent chance that
a child will look after the parents when they are old. Given this information,
calculate how many children this couple would choose to have. Also, explain
the factors that determine the oyerall probabillty of having the child grow up
to look after the parents. (3,4).'
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G) (rfi tr* Irfi.r' *, a6i E-.Et ft. qrffi-Squr fr affifrfurm. fifffiqft q'frilrcfr ft d?ft t, (i) 5sq rtr{ft 3rk 1ii1 ai6ai **Etr *
qq-fr irr s{ *- s-aaa E6F,ft rrr Frr ;*r" "ta" $qe .rft. *.
ildrtd Ji rq{ffi 3nM *r r$-rr firfu(rr (8)J

(b) E6' ilfr fi ss eftri-fr frhT erftffi.r t fr. Et T6rt fr ma t.ffi tr*' E-+ t ctrqar srw il irqffi tr'i ; h u, *a,*.rT t fr ry sG ai-ar-tu €r tu*irn 6E atm J * ** Jurqtr Fs q+Tr h $rrrq w, ,r.,i-*r "t ffi; a-fr *. pg64 u=1ilti €T-q fr, Tf, s.,T6I €r anw.r qt ;ilr qr,rr_frdr 6r a="" #h R('E.* h EB dri 6r Tffirr dETEaT *r m,tna *t t,
, (3,4)

':..
2. using the Harris-Todaro model, explain that migration is a response to the

significant wage gap that prevails between the rural and the urban sectors.
Explain this process of migration and the creation of the urban inforrnal sector.

(1s)

tft€'-d'gr* arrn sr 3rrdi-,r ar& gv Fffi fr- s-{rs ilfrT 3lt{
arcft ehif * $q' EzfiH qfmTt'r 

"*{ft 3iil{ €r E=rA t tr srercn
6r fs'lrB-qi slk qr6t srdffic+ etd +.ffipi €r qrgq1 m.tr

(1s)

3. (a) undgr the eonditions, of uncertainty in agricurturar production, '

sharecropping arrangernent is a way to share, not justle eutput, iut atso ttre
associated risk. Discuss this statement with suitabte..*;;;--' ;;;;"" 

*"

(b) Is sharecropping also a preferred contract when input costs are shared
between the landlord and the tenant? (5)

(a) Tfr 3rqrc;r * sftFftaT *r Rft h ir6o, Edr$e[R eftft{r. a
+Tfr 5Flrff, efu- Tiaifu.-d dtfu?ry df grgr +rrt qr r-qF a-n+-r 61
scrJ+,a .rnt h trer SF m,rya 6r Eidar 6rffiq I (10)
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(b) wr {crfut aff w' .Gi{Er srSfur S ffir Fqira-}rTR6'

4. Derive the supply curye of the rural labour market when labour is the only
asset, using the concepts of capacity curve and liecc rate. Show the possibility

that the equil.ibrium involves existence of involuntary unemployment. (10,5)

qrqdr rfi- 3it{ E,figr ?ir 61 3rqqmurntr qiT 3Erfrrr *-{fr gq,. ardluT

ffi ErErR 61 3Tr1ffi irfi' sTqI qt rs 1r+r 8I q-m-fiI=r Sqfr F'r

:d'sir+frr fftrd f6 TiEtrd fr srfrtrEfi' fttmrnft 6'1 3{ffi€ us66 fi1

3it{

(10,5)

5.' Show *, en interlioked ransaction generates efficient surphrs if a .loan is

partially repaid in the form of lab<iur, where. the rate of interest charged by the 
.

leade5 is higher ?rnd the wege rate is lower than thq respective market rates. 
.

Will it be a preferred contract if the wage rales a9 furthpr lowered while the

rate of interest continues to be the same as in the market? (8,7)

fdurq'l+'tm-gr{fr+E ffi gqrfr 3rfuq}q rffir 6rrrT t qE aT
3{iRlfi sq t sr{ *' Tq fr g*rar arf,r t, ;roi aorqi-dr (cnr E-qrfr

frr er 3Tfun d-dr t $f{ :ro,$ 6r drifufr ilErK 4$ t mr atfr tr
Frr z16 (rdF' qdfr{r qdq df'rTr ?Tft rftn$ {S +t git{ s-rr fr-qT

arai t aEfu qrfr ?f iil.,rr C' sqra {6dI il

Explain the concept of sustainable development aad its esti.nation using

productive base. Are the movements in Human Development lndex and

sustainable developmentrelated? Discuits.',

.

stril fufirs €r srEtrrun gik rcqrE*' 3rTErK qiT 3rrdtrrr 6rfi Ss-+-

3rrrrcrr 6t aqrwr mtt +qr fi;ffi f{6T-s qq6im, rltr raa frsm *
rtftfrfuqi {iGifud te fr*tra +t r

(8,7)

. .' (10,5) '

(10,5)

7. How is the globdl integration of the WTO regime different from the

globalisation of the Bretton Woods System in the formulation of domestic

policies in the developing world? (l 5)
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8. V/rite short note Ln any two:
: (a) Characteristics ofrural credit markets

" (0) political economy moder of environmentarregurafion
(c) Model of nutritional status

-a.rq fr' fr6rlH'ak{ hf fr qt{ *frqt h fu{lT * fuq, q.iriT{
srr6d t rnsa fi.r tRF6 qdrrrur tca gr fr-*tr * **-** tffi fu;;1 32 (1s)

I
I

(7.5 each)

fufr qt q-{ ti& fr,q,rft Rfu(,:
(a)'urnftur rte ETdr1t 6r ffaffi
(b) qqtaTsr frft.{qa ar rrcfifro 3rfq-drqr dB-fr
(c) dtwp$ppqfrfl d-Ea
(di amir Rtffi f sfr.%-r Sr +Aq*
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Unique PaPer Code

Name of the PaPer

Name of the Course

Semester

Duration:3 hours

f 't :-j

" \2271403

: lntroductorY

: CBCS Core

:IV

(Write Your Roll No' onlhe tonilmldrlrely on receipt of this question paper')

l{oie:.Answers may be writtgn either in e'gii*rn o. irr'itnait butihe same medium should be

,w;;;€relmaErdT'qTa*6wirs-artard{FTry" ' : r.

Ills*r6T5€aATA'GrqT
;ire: Ttr{ gtrI qr l{tI fr ffi sr q-+t t; dB-a 6 ffi fr qrfi fr *

qrarorft-('t

- . j-.any Five questions out of Seven'

. ;stions carrY'equal marks'

Useofsimplenon-Programmablecalculatorisa}lowed.Statistil;altablesareattached
for your reference'

rl-i-.J d' S' G;;fi fr ca;it t :-frr ABlr I

1fr q{ TsFi ria t I

:, I *<-fraia d?q + 3,?er 6 :s-d'+ fi sgqt f :nv* *{ei t fts @

-ftai{i6l-atr e'}fi '*tpfr ; Rq a ai1aT srs, q-{ IFB* 6t rfr-n F *,

ffi
lvlaximum Marks:75

,.
.'slatervhetherthefollowingStatementsareTrueorFalse.Givereasonsfo:youranswer.

(i)Inanvovariablelog.logregressionmodel,theslopecoefficientandmeasure
t

of elasticitY are alwaYs same-ur closi*ru s! v E"! -r - --- - 
nd semi-log models can be

(ii) In a simple regression, the f of log-log a 
;'--' 

"o*puod 
to find which is a beller fit' 

,

(iii)lnasimpler"gr"olo"*odelestimatedusingOLSitheresiduals(eilaresueh
that E =:-Q and d.7 - A-

i
I

J



(iv)A rescarcher is analyzing the effecr of incor: fi, in thousands of Rupees) onconsurnption 6y, in tlouf-a""f nrp."r; *:rt ..rression:
tnyt=h*pr\+ui

E=a'z
It means thar an increase in Income by 1000 Rupees leads to an average increase inConsumptio oby 70%o.

(v) If X 
.and 

Y are relared toleach othcr.by the cqriation : y = 2. +.0.5 X, thecorre.lation coefficient betrveen theSn is 0S. ' 
.- . '.

(5x3: I 5)
.:

l. {ff'fr frETRfun *era sfi t ur 166, :iri a_qrq * fr(, srsr fiBit(D dr qr afr?r-d-4 R=}qra iTrfr f, 1ara Xqrfi 3if{ .il_{ +r am 6$rn
E:qra *ar tl

(i,) ('6 siq*ry cft4qa *, d-rr-d-4 3it{ et-dyrr d-sd *. f *r gaal z6
I--dr qB *' fr('fir sr sn-& F f*' +ta sr ifffi fu-e tr(iii) 3i(rfr(r$ (ol_S) 6r Jsq}q 6T* 3raafia ('s. g,Itmq yfr4Td d.rfrf, lrdRl€ (e,) til $ B. a = o stlr €z = o-

(iv) a-+' 'ho-* ,ft*a t wnr sqsiirrr {y, 6"rRt s.rq 4 r,* 3{rq fi, FAr$dri-$ *-'wna 6r BeAsur 6-{ r& t:
lnyi: flt * prXi + ui

T* ry- t B' g'rq- * -1000 uqt *r Eg_tu t 5crtu * 3ft€H 70% fr"{r{4 irc-r:{s 6. tr6'Hr{r-]+ -1000 TCt gI 1@ S.3;q}r}4 * 3itsfi 70%
Tafrffitr ' : '----

li
I

zH\' - Q.t il (i I

(v) lG X :t< y s-fugq:y -z+05x E--dRr q5.(Ft,*,tap.a t _arr ' 
,

IJsing dtia on annuar girp=r income (Dy) and consumption (c), borh measured in

":ffH"m 
250 rndian ,,ouser,ords,,n1il,,ur* *d;;;r.;uition has been

Ci= 0.567 + 1.045 Dyi
(se). 0 33 0.066

i) Provide the interyretation of consiant is this equation.and d.iscuss is sign andmagnitude.
ii) Derive a gSyo confidence for both srope and intercept coefficients.iii) Are these coefficients statisticuffy srgiinr*tf
iv) Test the hypothesrs that slope .".rni.ri i, strrisricrlty lcss than one.



v) Calculate the predicted consumption of hypothetical household with an annual
irrcome of Rs 40,000. (2+5+3+3+ 2)

2.250 firrdr{J cffi g Effi5' ftcrcrfr $rq (Dy) Eit< lffi (c) c-{ }a +-r

Tdrr *ri gv, ffi'6i '000 $'Ert * qrcr rrqr, BrEalAfuf, cR?r:rdT 
"rfl.**

Ci: 0.567 + l.MSDYi
(se) 0.33 0.066 i

qrIffsr qq ETI s.lrs4l

"'' ii) ffird 3lt{ ry0g7 a*, f* * mu 95yp Brqrs sTH fiffir',. ..
iii) ryy t zrsri+. sifur&q sq $ aE-€yf t?
iv)Ss qne,sar +.r rtIffisr fifuf B'aara g"r* eifrq-Sm sc t ('fi

. S6aBt
. v) 40,000 Eqi *r drffi6 :nq dri armBfi cf{dr €r 3t;rsrBd urrf,
6r rrst;n 6rH'l (2+J+3+312;

i

3. Based on the dataof 75 observations, a sales manager: of a company estimated the
following sales models:

' Model l: salesi = 0t * $rprice * p3advert * Snaduert? + pti

Model 2: salesi. : h + p2price * 1ti

Model 3: sales, : 9r + frradvert + poadvertz + y; t 
:

Residual .sum of squares and Total sum of squares from the three models.are asfollow

rSSr = 1532:08.1,-TSSr : 31 15.482- RSS? :t 896::9 t, RSSr = 2633.4 t 1 
,

a) Test the o'r'erall srgnificarce of tbe rcgression model I using a4%o.

(i) Whetber it is signilcant to add advertising and advertising square to the model
(iD Whether it is significanr to add price to the model.

r Clearly state the Null and alternalive hypothesis d show the necessa4r calculations-

;; The estimated regression equation using Model I is as ,

:

Sales : tO9.7Z -7.640 price + l2.t5l Adver - Z..t6g Adtref
.(se) (6.80) (t.046) (3.ss6) (0.e41)

(i) Tesl the slope coelficient of Price is starisriially di{ierent from zero (Use o:5%)

i



(ii) Interpret the relationship between advertisement and sales.

(d) Suppose the true model is I and model 3 suffers from some specification error. What
could be the possible error and what will be its impact on the estimaled coefficients?

(3+5+4+3)
3.75 srE-eh+-;il h ffi *' rntm $[, ss' ;iqdr *. ffir cderfi i B,qfrfu-a
Rff 6* 61 3raqra Fr4rql:

qfgEf l: salesi: p1 * Brprice * p3advert * paadvertz * y1

idgaf, salesr = fi, + pradvert * poad.vert" + pti

&ff l@ $ Trif 61 3rdftT€ drq 3itr rrii +l g,a dr4 {s er+.r t
. RSS' :1532:084, TSSr :3115.482, RSSz:t896.391, RSSi =2683.41t

a) c=5% q;r 3q.dfrr 6r& sfrazra dra t *. r*rq ry6a +T ctHET frffir
E) 3{rEr hi qfterur 5ft 1s=1olo ar rdfrr 6fBt)

(i) 6qr dffi f fraTc-d 3ik frnira a-4 d+rr a-ndy$ e?

eFar 3f{
ksrdr

iri) ryr drd{ fr Arrrd *rar a-f,ff tr
'fufra. qk;qa +t ryq se t qe*,3,tr :tra?q6 arTarv

cftzTlg azti-qsi'Fg sr+s,B: .

Silcs = 1Og.T2 -7 .gO Price + 12.l5l Adver .'2.'t6g Adve/
(se) (6.80) (1.046) (3.ss6) (0.e4 t)

0 q,efi'r flq4 fr 1c-ry EFr af,l;r T** elrq * siMrc sc t f*r t

. (ii) knTT{ Jih f{Sr + fiq riEitr €r qrcq 6rffil
(*) rir-d drB('l+- sfr Ifffi 1 t rif{ dsa 3 gq frftftr ZFc S ?rF tl
FlIrBn 18 ryr 5f+-66y t 3t1.{ TIIT qr ry ryr c4r{ cFrT?

(3+5+4+3)



4. a) In a regression of expendirure on public transport (]) on nurnber of days worked in a

year (\\) and number of days not worked (|.iW=365-W) for a random sample of 100

residents in a ciry, the following results were obtained:

Regression l:

@Y : 2.81 + 0.91. togW + 0.53logNW

se : (1.38) (0,34) (0.14) R2:0.97

Using the same data, the follorving regression was also obtainerJ

-?
Regression 2: log(h) = -0.11 + 0.34log(W /NtW)

(i) Horv would you interpret the slope coefllcients of IogW in Regression l?
(ii) Do you suspect multicollinearity in Regression I ? How do you know? Has it been

removed in regression 2?

(iii)\Vhat remedial measures are employed to remove multicollinearity in the
' regression?

' (ir')Cun yp, compare the R2 of the two regressions? Give reasons. ( I -2-2- I )

(b) A real estate company used monthly housing sales data to estiinate the effect that the

pa*demic lockdorvn had on demand for sub-urban real estate

tiy, = -1.83 + 0.0BDr - o.97lnxr+ 0.5S(Dt,nxt)

' Where Y= Share of sub-urban housing deals during a month. X= price per square

lteler of sub-urban real eslate,

(ii)Wharwasthechangeintheprice-elasiicityforspuurbanhousingduringthe

(iii) Can the above equaiion be rdwriiten if Dummy assigrrment is switched as

; below? .

: o,!:o, if it is a lockdorvn month 
::-: : I if it is not a lockdo'*n monlh (2+3+4)



a

4. 6') t-6' ?16{ f 100 ffi t qrrBr* f,,€ *. fre r'+, aE tr ar*r he 7r('

kil fi:dtar W) 3ik +rs rfi'f6q a6r frFl *I {iiHT (NW = 365-w) qr srffio
qftata U) .rr s* * cH-rrffa f, lrqifrA qftuTrff crq ft-(r rR:

sllT4t-zfgr l:

f -@ = 2.BI+ 0.91 logW * 0.53lo9NW .

: , ,9 = (1.3s). (p *i , to.r+t Rto-e7

5df ia 6I Jdrry ry*, F cfutqa.rfi:crq ffli rrqr: . , ,

' se: (0.03) (0.1s) R2:0.85

{iil FIT 3irq6t ckqaa t fr T.sifra;ar (Multicollinearity) 6'r €f6 p 3trqqi **
ar{a? sr gS z f 5zr EqT: rrqr il
(iii) eznsqq * Ef{itsur (Mutticoffinearity) eif qr ry} *. Rq +td t sq-qnrr+'
y.rya fslr drt t?

(tv) qt {tr d{,.@ *' 8' *r_g1ir rl ssa s?-ally{ fifrtr 11+2!2+1)
:'

(q) (rfirfiaa'(r€k +cdl * 5qrr6t 3ffis ffi 6r airl qtrrO'crt d*-sE* * ,' ' '. : .

t

'rAr V =.tr+ sfii + at<rf, 5c-riES'nrsrs'+t$ ar fBlsr, : '

X ='ic-er6t $qa *icfr *' cfr ilri' dr.{ 6v frrra,
I

,
D1=1, 3rrR zrf "fu 6I E€fdr t I

I
,

= 0, 3rrr< qO *rY+-srrd +"r +rtrar a-S t
..\Aa{'-€$r qTilET q= 5Yo s{ aIfl t 6T6I fra tl

(i) d+-srra gfk ;fa-6tr*=Ea rTtr-S t 6(r fti?ra ri;arra ftRrrt

lnY; =



(ii) efr-+-srfa * Et{ra 3qilqtq 3nqrs fr fr(' ryu-ar}-a ,t s.{r a'(f,jzr

3ITqP

(iii)FTr rctr-+a rtr+-{q 6t fr-{ t ffisr Gn ss-dr B qfr {n .r 6T

fttfnq s-d[-d kqr ;rK':

D1=0, 3rrR qf d'q-srfd ar rffi fi

= 1 iFR rrf #+-srs-fr 6.r rrtfar*# B (2+3+4)

5. a) The following population regression function (PRF) was €stimaled, using time-series
data on real fixed investment (l) and an appropriate rate of interest (r):',

. .lt.=a*Prr*u,
(i)\rrhataretheexpectedsignsofthecoefficjentsiittrisequation?Explainthe

reasoning.
(ii) How can you use this equation to estimate average interest elasticitv of

investrnenl?

{iii)Suppose the above equation is re-estimated in log-linear version of PRF:

lnlr:a*$lnrr*u,

How would you test whether interest elasticiqv of investrnent is sigaificani cr not?

(iv) Explain clearly, how w-ould you test a hypothesis of wbether investment is inrerest-
elastic. Write tbe null and altemative hypotheses.

b) Suppose that aggregaie private consumption expendirure'(measured in billion rupees)
in year t (C) is dependeat on gross national product (CIIP) (meas.red in biilion rupees)
in year t and national defense expenditure (D) (measured in billion rupees) in year t.

! ri"' ..!Ct = 8t * 92QNn, * p1D1* us

(i) 'Sulposeit is posrulated that of : ozJlGW,whai is the naturb of problem
suipected in the rcgression. *tat are thesdurces of such a probleri.l

(ii)-Outlirr th€ s=6 o1-a tes sugglte.d ro Ceii=r- tle firpbiem..
(iii)iiow can regression,x,uaqsfo.;nad Io correct for rbe probiem :posruiati<i 

rn rhe

s. O arsffn ERYa A*i trl 3it{'r* E{rsr 6{ (l} .rr #-ie* }a +l
lc-qtq 6-{t ffiRi+ q;rii@r cfr/T.8a 6+arf, ipnfl 61 3taffi{ ?r{rqr
rr:TT ?JT: 

;It=a*prr*u, . I
I

I
I
I

(i) $:{T edr6{ur * :*r*t h 3rqBd ftg;1,sy il a# sqc-c *rB.('r



(ii) fr&r €r 3it-€a qrs oirq 5l qqrd ir4ri * ftq 3nc {s str*rsr
6r rrdrlr ** ar roi &

(iii) Era drBq f* str-+a lrtrfr-iq dr pnr t d-rr-fifr-qr dwruT *
ga: qmfta ft:qr rrqr t:

lnl6:a*plnrr*u,

3rTc A;* ai#r fu frdlr 6r,=a dq s,_q$ t qr E-Sr

(iv) sq 5q t Ha-$Ki B' 3{rc fs qfffiffidi 6-r qtretur +e,mt?r m
B-&r qra<lrqqx t qr ;rfrr aFq 3il{ ffic-6 qft-*-€o'ilt ftfuat

(2+2+2+21( 2+2+2+2)

r-{) Jri'a frftv fu dq * 3w ffi s'cra arq (3r{E sq} fr Ercr ardr ti tcl a{
* fi ss"o{ lt,"Aq iiqia (cNp) (:rrq sTa * srcr srar il 3i1T ir$q {qlr aq
(D) A q-$ C' (3rco t"q-$ fr qrvT a,rar il qr EiBk tl

Ct=9t+p2GNPt*prO,*u,
(,) TIFT frB,-(' B' +O at;ir ar.n t fu 

"1 
: orr{GWJ, qB-{q;T fr :dkrq;

s+rer fr c-fft ffi tr t sra +qr t?
(ii) ss rT 6r qar ilrria + fr(' g"flrs aII s.trsrs-r +' T{ur 6r sqtw AqR

5: a) A drilli.ng Companytesii to,o arift'Uits ly'sint<ing wellstb a maximum of Jl2 feet .

and recording tbe number of hours theprocedure tolt. ru" first bit *r* os.in lz
cases, reSrilting in a mean time of 27.3 hours and srandard deviation g.? hours. Ten
wells were dug with the seco"rt bi! resulting in a mean time of 3l.7 hours and
standard deviation 83 hours.

(i) Test the Ho: Irr = .pz versus Ha:$t * 92 using a loyolevel of significance.
(ii) \i/hat will the.conclusion be if it was given that drilling times for borh bits had

equal variances? $+2)

b) Consider the following estimated esration: . ,: .:: ...:; .' - .

Wager : Ba + htet + gzD + gz(D * lQ) * u7

j
I

I

('ii)sl]lrr{Iur d, ffia Tr:E'-€qT d &'fi {i Ar R't'sffTarqur 6t frffi s-sR

..j..:
:



where Wage is hourly wage rate and IQ is intelligent qrrotient of 935 individuals. D is
dummy variable for gender and it takes value.=1, if the individual is male, else it is
7iro.

Coe fficient Std error

R-squaredj. 0.4583

constant 3s7.8567 84.18911

IQ 3.728518 0.849t'74

Dr 1 49. l 039 139.6018

Dr*IQi 3.412121 1.350971

(i) Obtain the estimated equation separately for malgsiand females.'
(ii) Keeping'lQ constant, do you think Males receive qtatistically significantly:

higher hourly wage rate than females. ' , ;

Gi) Test whether the rnarginal effect of IQ is affected by individual's gender.
(iv) Calculate adjusted R2.

(vf How will the regression cbange if &e dummy variable D ukes value = I , if the

{2+2+2+2+l)

6. 6) s+' ry;iq* 3all 6t gB+=rq 112 6re ffi,sdr 6-{ A Ed B-es 6r
cfiHET s.r-dl t 3t{ cB-qr f d4* a;-} Eiz} & +i@r 6t noi* ffi t, .16-& Bu
ar :;rrqta' 12 ?{ra-f,t *'l+-qr aql .n ffi qftunqesq 3ifs6 s;r{r 27.3 Eit 3il1

a.t;i?F Btrtra 8.7 Eit 2ITl a{r 3-.r* 6} Egt Bc *'snr Sd;r rrqr, ffi qRqrr€sq

&ffi| ', . '-.' ."i ' : '

(i) trri5{ wiT Srrn qE T6 ft.iTr

:: ., "'
ryn ur f+, td'f-dqs t fr\' EGIzr Tr;r4 ,

, .. ..., , ,(412, -.

g @@ea Jryrftd.sdrflTr rfi f{srfiffi: :

' :. :

;.,. Wagei : Fo + FJQ\ + qzD * fu(D x IQi) + ur
:

,'

I

a-Ei a-a-a cfr Eier,TfrEh il t 3+k ;nfl 93s qBirqf mr ga_ftara ararmr t I
::i frzr t fr('r+fr s-{ B 3ik q6 {ra = 1 tar t, qf,I EqRa y€c t, 3r-qqy q;

:

ATfl BI

Coefficient Std error R-squared: 0.4583



a

constant 357.8567 84.78941

IQ 3.72851 8 0.849174

Dr 149. I 039 139.6018

Dr*IQr 3.41212t L35097l

(i) g$s,- 3lk Hftarlil

{ii) lO 6'r R{
fr sifrq-fi:a rq

+ fr(' 316a-3i6a ryq'rBd sifrfiuT srw €rBer '

t alfl 3ifu-fi cFr ircr r{g-{t tr{ crqr S-dr il
(iii) q5oor.aft;t fr ryr. re 6i rfrqia cs{rE €qB-d t R4 * mrkd 6tdrp
(iv) iTarqlB',a R2 & ,rua,T #rft,;it

{v) cF-rrra, a* E-{Azrr qft sfr T{ D aT;r = 1 *ar t, ,TA EqBd qB-dr t,

1=Trl 
q-6' e[tr tl (2+2+2+2+t)

7- (a) The In order to test for structural stability of saving function in India for a pre-reforrn
and pos.t-reform period, we have data of savings and GDP from 1980-81 to 2001-2002.

(Data on all variables is avaitable from el, t98S to e2, 1994)

I
Variable Coelficient Std error

D-W statistics:|.72'1
R-squared: .758

C (consumption) -0:488 0.575
D (Disnosal Income) 0.4I I 0.170

P(Price) -0.12 0.086
c (-l 0.818 0.104

(i) Apply Durbinls h-test of autocorrelation to.test the presence of serial correlation at
57o level of significance. Clearly state the null and alternative test,

(ii) consider/Reason out the applicability of Durbin-waBon rest in this case. (5+2)



I

7. (O gtrr T{' 311-{ gqi{ *. dra frr ardfu * R(r $TRa * a-qa q'qid}6 ft
Rrrdr *. qfiErvr +-R(r, 5art vru 1980-81 * ZOO1-2002 aEh'ElEr

3{R FFFr ER( 5fllE ,5r s:dr 6l

(i1 Et 1980-81 t:tggust 6i T&-g*rR 3raB rik tsst-t992 t 2001-

. 2aa2 as', gtfi{ *' Er< *I 3Tq 6'I ?-:qFT fr nri 5v, dqqarrqa RrrdT

* frs srs rrtEnur rrrdka m-{i * rnfta tfiufi ffv.arsq-r €rBit *q.Es

rq t 3Rr?Er 3ik A6Fr+, cftq.ffidufr *l wta 6rfrl-&t

(iii) dffr s sft6lu1 d-ea-r qrar arar t 3ll{ Fqlz (3+3+2)

(rr) *-i A € arfraT fr B=lRBa Rtr+-{sr }- qfil,arrd' qr fd-qr €rB:t:

G: o+'FrD +$zP,;prCt-r + ur

(gsir s-il q< la Q1, 1985 g Q2, 1994 76. 3rrf,-"q fl

Variable Coeffrcienr' Std error
D-W statistics:\.721

R-squared: 358
C (consumotion) -0.488 . o.sas

D (Disposal lncome) 0,41l 'o.170

P(Price) -0.12 0.086
c (-l 0.818 0.104
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TABLE E-la AREAS UNDER THE STANDABDTZED NORMAL DISTBIBUTION

Exemple.

Pr(o s Zs 1.96)'= 0.4750 '

Pr(Z > l-96) = 05 : 0.{750 = 0.025
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I

lvotg:This fat e gives lhe area in th€ nghfhand lail ol ths distribuhofl (i.s., Z >.0). Brrt sinco the normal dsuibution is symmelrbal aboul

*j* rnpi*,3n:1,llll: 
=1? 

as rhe Brea in th€ cor.Bspondins nsht'hand rair. Frr exampta, R-1.e6 s z's o4 =-s.a7s.Therelors. fl-1,96 s Z s r.96) = 2(O.ar5O) = 0.95.
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TABLE E.1b GUMULATWE PROBASIUTIES OFTHE STANDARD NOBMAL DISTHIBLMON

Entry is area r4 undbr lho standard normal curve lrom -o to il(z4)
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TABLE E.2 PERCEMIAGE POINTS OF THE , DSTBIBUTION

Erample

Pr(r>2.086)=0025

Pr(lj> 1.725) - 0.05. Ior d.! - ry
Pr(lll>1.72s)=010

I
t

I

. 
. 
/Voraj Tt€ srnsllgr pratbt trty shos al th€ h€d o, €c$ cohnn is lhe area in ofla taili tr)e hrg€r probabgity

- . SourEa-' Frcm E. S. P€ison anC H: O. Hadley, €ds., Eno;Btt*a Zrblas'ior Sladsfrde/rs, rc|, l, 3rd sd.,
Table 12, cambrlirgo u;iwrsity Press, N# Yotk. t 966. Reprodrrced by p€rmisidi' ot.the edttoB ed lru6ts€s
ol Eitnetika.
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TABLE E-3 UPPER PEBCENTAGE POINTS OF THE F DISTRIBUT]ON

dJ. lct
denom-'
halgr
&

Exampte

Pr(F > 1.59) = 0.25 
.

Pr(F > 2.lZ) = O.tO . Ior d.f. N, = 19
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Pr(F>5.26)=0.01
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'?.39 .05
,t.60...Qt.

i .3O 1-?3 1 .26 1 25 . 1.2j '1.23 : 122
r,66 ,51 157 it - r51 !.43 1.4i .

1.92 1.84 . 1.79 7.74 1.69 . 1..66 . 1.M
2.52 2.37 2.29 2?O z.t't ?-oa . 2.o2

r.34
1,76

2.O7

2.41

1.3J
1-7 4

2.a4
?.75

1.32

).72
?_o1

^.70

1.32
I.7t
't.99

2.66

r.31
,.69
1.96
2.60

1.30

1.67
r _93

2.55

2.19 2.&3

1.23 .121
1 .J. i.46
1 .72 t.62
?..13 '1.97

1 .?2 .l .19
1 .a9 1.42
1.67 !.57
2.U 1.88

1.29 128
1-61 1-59

r.85 r.Q
2.42 2.36

1.28 ,27
1.59 1.57
1.82 1.79
235 2.3{)

127 1_26

,.57 
'.551.79, 1.?6

2.30 2.X

1 20 1.19 1 .19 E
r.4r . r-3_ I 38 _1O

i.ss r53. 1.s1. .o5
r,97 133 1_&. .01

1 2? '1 ,25 ' . '1 .24 i A. t.zt
.r.6c'. t.si 1.51 .''. t.4B - :r.44. 1.84 1.75 t:, 1_e5...:59

. ' i.35 r-: z-2f. z'r? 2.03 
' :i.91

1.20
. :.,ar

. .-;,56 .

'1.8S

1-17
. 1.34
.1.46
1.70

'153-.

131

1.t6
1.32

i.43
1i66

1.1i
t.28
1.39
1.58

1.12
1.24
1.32

1.47

-1.36

1..&
'\._75

t.r4
1il
1',37

i.s6
'1,1 1

124
r.32
1-48

1-17

r.5'
1.-47.

!^73

r.13.
1.%
.1.35.
.l.53

1.'16

r .33. '

1_44

1.68.

1.'t2
' 1.24
r.32
't.48 .

r., i
\,-21

1a
1.42

1.19 - .1.18

- 1.4r. - J.s7
1.55 1-50

.1.86 .' 
'.76

1 -!0
1_1E

125
r38

25'
.10

-05.
.ot

1.20. . 1.79
't.42 138
157 1.s2
r.89 1.79

t.18 '!.16

r38 1.3
r.s2. f46
1.79 1:?a

1.16 1:14
1.34 t.3l
,-116 1.41
1,69. 1-63
.'.14' 

'.r31.30 1.26
't.39 'l;35

1.59 1.52

'1.10 1.o9
1,P. l2A
129 126
1..44 1.39

1.O8 1 .O7.
1.17 1 .13
1.22 1.17
i.sz t.2s

,.6 1.06 -25
1.17 .. 1.14 .10
12. 1.19 .O5
r.33 t2E .O1

1.04 1.00 .25
r.o8 r.00 .r0
1.t1 1.OO .05
rtrs 1.00 .01

:
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TABLE E-0 UppER PERGE}TTAGE pOtr.lTS OFTHEt' USTRIBUT]ON

Eral:rple

Pr(x2>lo.8s)=0.95
Pr(x2 > zg.83) : o.zs tor d.l. = 2o

Pi(x2>3r.at)-0.05

31.{!

Degrees
ol Freodbm

.t5

't6

17
18

2I

<J

24'

30.
40
5S
$i.,

7A

$il
100"

392704 i io-'o
.0100
.07'r7
.2070

.4117

.6757

.9E93
1.3444
1.7349

,1(qo

2.m32' 
3.0738
3.5650
4.O747

4.SO9
5.1422
5.6972
6.2548
6.8440

:157088 i 10-e
. .020r

.1 r48
2971

.5*]

.?trz'l
123SO
l-6465.
2-0879

2-5582
3.053s
3.5706
4.1069
4.66&4

5.m4
. 5.8122.

6.4078
7.0149
7.6ts2?

I :8260ri'
. 8.8972
. 9,5425
-r0.1957

19.8564
..i1.52ao

.r2.1SSi

:..1? s:8o
't35648
,4.2565.

149s35 -

2..1643
29.7c67

' 37.4848

45.4418
53.5400

'01.7sI '

70.0648

982069 x 10-e
.0506
.2153. 
.1044

,8312
1.2373
1.6899
2.1797
2.7W
3.2470
3.81 58
4.4038
5.0087
5.6287

6.2621
6.9077
7.56r'.2
8.2308
8.9066

9,5908
- 1029
'10.9823'
1 i.6885
12.40r.1

13.1 t97
.13.8439..'
1<s733
15:3O79
18.0471

.16.7908
24.d?31
32.3574
40:4817

48..7576 .

57.1532
65.6466
74.?219

393214 x 10'r
.1026
-35r8. .?107

1.1455
!-6A54
2.1674' 
273P.6

. 3.325r

.990 .950

3.9403

.4_5748
5.2.60
5.89]9
6.5706

.o158

.2107

'584't
1.0636

1.6103
2.ru1
24331

'3-'4895

{.1642

4.8652
55778
6,3038
7.O4r S

. 7,7835

8.5,168
9.-3122

10.0852
10,8649

..11.6509
12j426
13.2S5

.900

20.5992
29.O505
37.6886
46.4589

55-3290
64277A
73.2912
82.3581

''I
2
3
4

6

q

1n

12

13
14

7,4339
8.9a37'

. 8.6427
.9.2M' '9.8862

ro5iyr
'- - 1i.r8
:' t 1.8Oi6

t2-4613
. .'.13.1211 .

. ts.zasz
20.706s
27.99f)7
35.5346

43.2752
31-1720
59.1963
67.3276

7.2*9
7.9616
8.6718
9.3905

'10. 1 170

10.8503

-1 1.5913
12.3380 .

13.0905
13 846,.

ii6rrc
r5_3?91

i6. 15l 3
r6.9279
17.7083

183925
26.5093
34.7642
43.1879

51.7393
50_3915
69.1260
77.9?fi5

14.O4r5 '

1i.8479'
t 5.6587
'!5.r-4
17.?319
i3.'1.?38
18.9392
fi.7dri

2"d

a
29

l,

I

.Fo'd'[.gr8alerthan1oothBexpressnoy5}_\/l,k_n=Zb}lwsthsstandardi?edno;ffi
dogrms ol traedom

,.
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-750 .500 ,250 -r00 -o50 .025 .005.010

.,. li)51t 13.3393 '17.1170 2t.AU2

, ;01 ';
.5754

12t25
1-!?26

1,674,,

. 3.4546
4.2549
5.0706
5.8988

6.7372
7.5841
8.4384.. rrt) I

.4549
1.3863
2.3660
3.3567

4.3515
5.3481
6.3458
7.3441
8.3428

9.3418
10.3410
11 .3403' 12.3s98

1.3233
2.7726
4.1084
5.3as3

6.6257
7.8408
9.O372

10.2188
1 1.3887

12.5489
13_7007
1 4.8454
15.9839

. 18.21151

.. . 19.3688
- 4)A8€.7.:

21.6049

'. 26.O39G
-.27.1413

28.2412

2s:33ss
30.it345
31.5284
32.6205
33.7109

34.7998
45.6160
s6.3336
66.9814

7757ffi
'88.1303
98.6499

109.141

' 2.7055
. 4_6052

62514
7.7794

9.2364
r6.6446
12-.017A
'r3.3616
-:.1.6837

15.9871
17 275A
18394
19-8i r9

$.8133'.
32:0069..
33.1963

34,3816
355631

'3E.7412
37.9159
39.O8-75

40.2560
51.8050
63,''671
74.3970

45.5271
96.5782

.t07.565

.1 18:498

3.841s
5.Sr5
7 st$7
E 4a77

1 1.0705
12.5916
14.06171

15-5()73
r6.9igo

. 183U70
1s-6-i51
?'l+26+:
22.35X
23-6848-

. 24.9958

. . 26.29i,2

. .27.871
.. 28-86S3 .' -- .3-;a:t5

". 
':ir.i.ro4 ' 1-

' 3r67tE'. 
33.ei244 : -

35.1.25

. 
gs.+r5i .

' t 3l',6x. 3&8852
40-11$'
{t-372

laz.ssos
t
I al7TA
I ss-zsas
' 67.5048

. . 79.@19

90.5312
'101-879

'.-113145

." 124342.

5.0239
7377A
9.38n

11.1d33

12.8€25
14.4494
16.0128
17.5346
19.0228

20.4A3 r

21.y200
23.3367
24.735,6
26.1 1 90

27.4884 . .'
2a.8454
30.1910 .

31-5264
3e8523

34-:i36. ,

35.47!9
s.7807'
38.0757' :'
39.3641 .

40.646s ": .

4t-9?32, .

43,19114
44.4€s7 -..
4s-7222

46.97sr2
59-3417
71-420'2
s3-2976 .

6-6349
9-2't03

t 1.3449
132767

15.0863
16.8119
18,4753
20.o902
21.6660

23-2093
24.7250
26-2170
27.6883' 29.1413

' .30.5179
' - 31.9999

33.4087
' 3,8053

.36.1904
^-.; -^Jr'*'

. $-a?21'
ilo.2894

-41-6384
42.3798

44.4141 ,

45:6417
46.9630
4A27&
49.5879

5{},8922
63;69O7
76.1539
88.3794

7.4794
10.5966
12.838 t

14.8602

1 6 7496
18.5476
29.2777
21.9550
23.5893

25.1442
26.7569
28.?9-o5
29.8194
31.3r93
,32.8013

. 34.2672
35.7 t 85

.' 37 1564
' 38-5822

.3-o-oe68
41.ao10

. 42.;956
44.1813

,_,45.5585
' 4E.vn8

. .. - 482899
'' 49.6449

50.9991
52.e356

53.67m
. 66,7659

79.4900
91.951 7

104215
.1.16.32r

128.299 -

.140.169

r1.0365 14.3389
11.?12 . -15.3s85

12.7919 ' 16.381
13 6753 ', 17-33?9.

.14_56?0_ " 18-3376

22.3072
'23.5418

24.76E0 -

25.9894'.

rs-a5ra
16.3444 .

17396
18.r373
19.0372

is,93ss
20.8,31
21.7494
22.6572
t3.5666

24-4776
33"6603
42.9/,21
522938

6'1.6983
71.1445.
80,6247
90:1332

ig.strra:
20-x7?
21'.33m
22.tW
23.3367

24,335E
25.3364
a.ffiJ

27.3363
28.3362

29.3360
39.33tt
49.1349
59.3347

69.3314
79.3343
89.312 '
99:3341

.' a.ni .- '27.2ca6

. B-97? ... ' 8.+iZt
.. 24-$48':. ' 29-6r5t

95-023't . 
. 100.425

106.629 '. 112329
't1&r36 ' ' 124.116
,29561 135307

Sourco: Abrid!€d trom E, S- PaaBon and H. O. l-iartlsy. eds., Aiom.lrika Tadas lor Starigr;ins, vo{. li ard ed-, Tab}s I, Gatnbrijge
Uni!€rstty Pres.r Nry Yor,( 1966. Feproducad b^/ permlssiorl ol thg edrbrs and truslees ot Btone|fika.
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TABLE E-58 DURBIN-WATSON d STATEnC: SGNIFICANCE POTNTS OF d( ANo du AT O.os LEVEL OF
S'GNIFICANCE

h'=3 l'-4k'-2 i.-5 r'=0 k,=? .,-g
4 .ctu dL dv 4. du 4 dv

f' = trq

d. dvdg4dudvdLdudL

6 0.610 1.a@
7 0.7m r.356 o.4€7 t,896

9 0,824 r.320 0629 1.690 0-455 2.128 0-296 2.5a8 : - =ro 0.879 'r.32O 0.997 t.6,tt 6.SX +OrS 0.376 2.111 O.24r 2.AA . -!l0.c7l,i2.l0'658l.6o40'5e5'!.928o.111?.2$o3162.645o.2o33.oo5-
12 0.97r .r.331 0.8t2 1.579 0.658. r.8&l .0;512 z.tn 0.379 2.506 0.268 .2.832 o.,?r 3.t.19
|3,l,010l,Q,loo.8511.562o.7t51,8l6o5742.094o'4452;9oo'3282'q92.o.2302,9g5o;t'.73,265,_
l1!.o.15.t.35oo,9o5l,.6'o.,767-1.?7s-o.5322'ooo.5o5,'295o.38L5r)o.a52.dgo:ooj.rrl.or273j36o,
t5 J.O77 t.36!. 0.S15 r543 O,8t.a t.750.0.6&5 1.977 Ojf,,2 .2.2m O.{7 2.172 O.r$. 2-727:O.25t 2.979 O.rZS ri,O O.lil 313b
t5 t.ro6 r.37r '0.98?. i.339 0.s57. 1.??i 0.7). l-935 o-5r5 2.r5? 0.5@ .2,3a8 o39E ?.82.r o.3tx ?.W o2z. 3.090 o.ta5 3.3o.a.
,7 ,,!:s r.ar€r l.ois. r.sce b.8gr r,:ro 0,219 r.go 0.66. i.ro. 0.55. z.3rc o..sr '2.s3, o.ga z.nr or; ;;i o.tu i,l-l8 t.tsa !3S1 1.(x5 l-535 0.93 1.696 0.a20 !r72 0.710 e060 0.6,03 2?t, OJa2 2.16t A{O7 2667 0l2! 2.A73 O2s j;-O7i3
t9 l.f& t-4o1 1-o7i 1-538 0.967 1.685 0.859 i.E4s 0-732 z-oa 0.649 226 o.5.9 2is6 o.t5a z5a9 oi63 2.780 o-i5o zs7.
20 !201 t.all l.roo 1537 0.to8 1.676 0.89.a i-eE o-7t2 t.99t 0.69e zt€2 oJ$ 2330 a5o2 2J2t 0..t6 270. 036 2.8a5
21 1?21 tA& 1.125 l-53a 1.026 1.669 A-927 !8t2 ol29 t-to.l O-Tg Zr21 o.g7 2A oSaT Z.A O-46t 2J3o O:€O 2,ss
21.& 1..29 r.1a7 l54l 1.05ai t.66a 0956 1-79' 0163 13,aO 0-760 am 0_677 2246 o-58E 21g7 0.91 2171 0-.21 2,731
a 1257 1.437 l.r6a 

'543 
1-q76 r.660 0.S8a t.785 0195 !3?O OJO' 2-06' O-7r5 226 o.!?3 2360 0545 2Jr. 0)6 Z6m

24 )2-73 1.448 1-16A t54a 1.rO! 1.656 r.0r3 r.77S O-e5 1.9Cq b-87 2-036 0.751 Lr74 0.66A -16 Osa. 2_45. 0.5c. 2_5rr
25 t2l3 t.151 !.205 t550 1.!23 t.554 1,A3t r-767 0.933 rJ& O.E6a ?.0r2 07E1 2ju O.7@ ZA 0,621 2.19 0.54 25Aa
26 1J@ t-.51 1-?21 1.553 I r43 r.652 r.062 1-759 0.979 r.a)3 0.e97 r.932 0:!16 2.!t? 0.,35 2.2.6 0557 2379 O_5ar 2-513
?f r.313 1.459 l-2,to 1.556 1-t62 r.65! r.O6a 1-753 1 ooa r.861 0 925 r.97a Or45 2 0gB O.lif L216 0.691 232 o 6i5 2..70

?ir 'lrlll 1.4!3 1270 1-563 !"19 r-650.1-r2a r,743 r.c60 t-8.a1 0.915 r.9s 0-900 2.a6? ai26 arg.4]53 2276 0.682 2-356.-, r.:r'i l.#19 1.*4 1-57 121{ l55O 1.1€ Lr39 !-07, t.83O 0.996 l.Br O 2-81 O-{s,a 2.:,tl O)l? ?.25t 0.712 23633J 1363 
'.496 

1.297 1.57O '1229 1.e5O 1.160 1.735 't.090 1.825 1.020 r.S2O 0.950 2.01r O.r79 Z't20 C61O 2226 0.741 2.333a. 1.373 t.*2 t.309 1-514 't2s r.650 1.'t77 1x3? t.109 ti19 Lo,ar r.s9 oi4 z.oo. o.ioa zr* 0-836 2ro3 0_?69 2-3oo
3 ,333 l5O8 1.*t lsn .rr58 1.651 t.193 t.7O t.r27 r.813 1,061 r.s, OJg. r,99! Oizt zcs6' 0.861 2.iE, O-?95 2zE1
34 1.393 l5r4 1.33 ,1580 l27l 1.652 120E 1l2B 1"144 l€OE r.080 'r.89r 1'q15. 1-9r' 0-950 2069 o.SS5 2-162 }-8?.t 22s7

36 1,41r 1525 l-354 1.587 1295 t.65.0 1236 1721 1.r75 
'.799 

r.114 1,q-/' 1S3 1.5t O.ial ZO4t 0S36 2.127 0.86A 2216
37 1.419 l53O 1.364 ,.59O 1.3O7 t.655 12ag r.7n t-r9o 1.795 l.r3l 1.87O 1l?r t-e.8 l.|}r, 2.0?9 0.951 Z.rrA 0.891 2_t9s}l 1..!:7 1535 1-373 r.594 J.318 r.656 l26t 1.?2 !.2O4 t.792 !.t,+6 !.864 r.o!€ r-939 l.!CA 2!t7 O,gm ?.09E 0.9.,2 2.180
39 1-4ii5 1-540 1-382 1597 1.328 1.653 1.273 l.7n 1.218 1.789 I-161 t859 t-toffiffirz:Od? O:99O ?.o85 &93? 2.16{
40 1,441 1.544 l-391 l-600 1-38 t-659 1-2a5 r.7z! r,23o r.786 t.I7s t-8sa t.l?o r.92a r.irr r.sg7 t.m8 2.072 0.95? z.rig

I r'563 r.{30 ,.615 1.383. 1.664 1.336 r.1?O ,.A7 t.776. 1238 t.435 t.1E 1J95 t.ii33. r.95E ,.089 2.A22 1.g3A Z-cc,i

- i.i85 l-462 1.628 1-421 
'.674 

1.?7a l-??t !-3Si 1.771 . tpl. t.5i2. 1246 -r-eZS t.L.Or !-93 -1.156 t 98O I rro 2:B- i.i85 l-462 1.628 1_421 
'.674 

1.?A t_??t !-3Si 1.771 . t81 -93 -r.156 I 985 I 1 t0 2:Ol,a

.a 1 i;11 1-t2 rja6 1.688 t-5€9. t-7r5 rl3. 1.7a3 i_sa' r.'.:r72 -r-.&' ;
:--l-rt l.{53. .t-8n_ ljrui r5r 1:p7 . tEl .:38 r i25-.. r..rl' r57t 1.6@ .t.586 t575

,i r..,?; i.6or !..9o r.641 .i.452 1.68t r.r1..1.724 t.37i 1.758 l:i.r.81i r29.-.:.861 1.:53 i.got ,:ir r.e59 ,,ro i.cro
']r) 1..!,1) i51.6 I.514 1552 1.4a0 1,649 i.*,ol r-zlz r.408 't.76? t.322 t-Bos t:es r.mo r-pa6 rr.B94. t260 -193g 1222 1.9a. ., ;..,;r r.azg r^*lo r-oez r-soo'1.&€ ,r.,r7, r.zsr r.<,8'r.767 .r_rol .r.oos ,.iro ,:+g i,i38 ;:ss, ;;; i.il ,; ;.;
'i ,,i€o iE4t r.s?. .1-672 l.s2s l-7og ,.494 1.735. 1..154 :r.768 r.433 ,.4@ r.oi trct iiss t.gr3 t-g}7 r.9ro r.3os r.94575 ,5s t652 tszt t.eeb 1543 1.7@ t.5t5 1.739 t-ad7 r.zl0 t.a58 rrol- r.azt r:3. .tj-99 t.t, 1-$9 icr .39 1![ -

-^ .-:- -- -.i-^

iir. i.rir?3 l57t !.6@ .r,€A6 1li75 .tJzr. l.5A? t-zc'.r.dS.r7r. .r-sQo ttOt. 1..7. lj29 r-.{ 1rSJ. -rrA. r.€6. ::S6 ,fr'
;O 1-836 t.E'g.!.512. r.fu:f=C r-7it r5a: t-}Tt. a-S.2.r-'ro..rsra .r.fr r_lg. ,-Cr.-.*;;.ril .r[ ,.bi .G ,-*. !J45 1,5at !.6?3 ,!.IL i-se.r.;? 1.579 r.rsB. !J57 r.7"!'-i:-"i.era.:siz :!";'r:.sg.?E ra ,r',; ,*: :.1f ]= 1.=3 11! i= r.;t r.57e r.rsB..!i!7 r.7"i i51.'l.er3 t5iz.:!a;'-rr.s ?tse r€ ,a- ,^..,:
oo t.osr.1-691 1-634 r-?isrt.6tr r-z!r,1ssa t-75e. r.s r:ts r.:se !-ill l.saa r!?a ,tro6 i-uo r.rar rrr.'roJ:i':loo 1.05r.1_694 1_694 l-?!s: t.6rr r-z!r ,1ssa t-75e. 15 r_p rJSo'

rso r.72o 'r.7!0 r.706 i.7dr 1.683. L7r...i.S78 t.786 r.665 t-s2 i.661t5o r.72o 't.7!0 r.706 i.ftb 1.683 LTra 1.786 r.665 Ls2 l-6or r,fi, ,.637 lrga
1.8rO' r.7r8. r.s20 !,7br r.'rbr r.eez i.g.r

.s2a t !?a . r .606 r.60 r r8r r inr t.l€ I rea

.637 .1132 1!9. tD17 r.EOE .r.86? 1_59. i.6-'

.6p7 tr.t rjra6',.852 ,.E'rs i,a3 r.sb, l!7raco r.759- t.tr8 1.7q 1.7E9 i.73t-t.7ra ),728 1.8to. t.7t8. r.szo

,
t

I
t

!

dt
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. ' t'- lr *'- rZ..-.-n.. q du '4 !;
\'-13

dyd1

I'r18

4. dud1dud1'du

t'- 15

df .du

t,-r5 k'-17
dt dv

t'-19 h'-20
dy

l? 9i?0 rrse 0.160 3,Bs- o.rrj 3.4d6 o.0zo 354? _ _ - _ * _ - 
: - :-

2ta-36? e97602403.r4r0-182100.'323-.1S0.;;iiaro.osere: _ _ _ _ : _ _2. O39 2-897 0,28t 3.o5, o:20 3.2!l 0.16A 3358 o-!20 3..96 o-OA3 3Jr9 0.052 3_73ra o'3gr 2!26 0-Q .rn 059 3-128 0& 32?2 0.153 3.a@ O.r1o 3535 0.078 3,650 0-013 3.73321 c'41 L76' o'& 29oE olgT 3.054 o-ag 3-leo o.r8a 3iz7 o.ra1 3.rs,a o.lo1 35t2 o.rrro 3-tiE g.ot1 3.1.,325 0'470 2702 o''oo 2.si-l 035 29&t 0275 i,'tlg oz, 32sr o.r7a 3g,E o.t3o i-ne. o.e. 3.601 (i-066 3.70e o.o., 3_7902a o5o8 25'9 o-a3s 2-?* o37i' 2g1g o'3tz 3.051 o2s6 3.179 o-2o5 sJco o-r; ioao o-r- 3.s31 oo87 3,632 o.o€o 372.27 OSs 2.OOO 0.t75 2730 0.409 Zs59 o,og ?-g{p oz9r. 3.1i2 O2.* 3-; o.iii :.:.g 0_149 3.160. O.'2 3.s63 o.oa1 3_6.sa2E oJ'8 2'555 s'516 2680 oqs 2'805 0383 23?s o= :T 92rt 3.18r o:; i-:e: o.rru 3.3s2 o.r3a 3..95 o.ro. 3-s2?9 o-5t2 2515 03.4 263r o_4t9 27i5 0..,8 2,t7r O.d, 
1,s92 0-3OO a.:o:. : o iZr" orC 3.327 0,66 313, o.r29 3-5?t30 0-513 ?.t7? o'5TI 2.n2 o3t2 27og o.'5r 2-*3 o-!r2 2937 o-37 3.050 d2- i.reo c-a:s 3.2€6 o.r95 3356 o.rs' 3,.a6s31 0-674 2-4€ 0'606 2553 035 2.665 o-'ts't 2.7?6 o.t?s 2.gsr o3m 2306 0317 3.ro3 o2€9 3-2,5 o-2. 3jo9 o.r* 3.40632 0'703 2-'11 o-33E 2517 0.5?a 2.625 0515 2.74 0.157 2-840 0-401 2l.1$ O3,g 3-050 0-299 3,153 0253 3.252 0.2r, 3.34833 0'731 z3E2 0'66a 2'!' o.60a z5a8 0544 2,492 o-48a 2?96 0.432 2.890 0J,9 3-OOO 0,329 3.roo o2s3 3_198 0.?39 329334 .0.7.58 a.sss o.Bgs 2.454 0.63,{ 2_ss4 o.s7s 2.8s,. o.sr8 2.rs1 o.q62 ;"s; ;;; i.n* o.*n 3.os1 .0,312 A1r, 0.?67 32ao35 0'7lo zg o'72' 2'{25 0$62 z5?1 o.5o' 2.619 0-547 ?.46 6-492 2Jr3 o-.a39 2.910 0.3aa 3.ms o:.o 3.099 o.zg5 3.rro36'0'808 2'3oo 0'748 2'388 0.689 2494 o.&tl 2Ja6 0.575 2.s8o o-52o zr71 o.G z*" o.or. 2-961 o-3u9 3.os3 o.3.. a*237 D-83r z2a5 o'7?2 237t o,tl z4a4 0'65, 2s55.o.ooe.z-ac o.54a a.73a o.49s ;-s29 o.us 2-v2o o-ogz s.oos o.s5, s-os733 0'5'l 2'255 0'796 235r o'/ss 2-t38 0.6€3 2524 o.azt'ztrt o'sts ?.703 osi itgz i.ctz a-,lal 0..2,r zg€a 0-378 3.osr39 o-87s 2'246 0-313 2329 o'?&! 2'413 o'm7 z4sg 0-653 2<s5 o.6co 2.671 o54t izsr o.csa 2.8.3 o.4s1 2929 0.404 3,or340 0.8s6 ?.226 0.6{1 2.3oe 0.785 z_s, o.7s1 2v"s_o.67l_"lg_;.6; ;; ;; i.rro o.*, 2.Bos o.r? 2_Bs2 0.430 2.s74{s 0.988 2.158 0.338 2-?A o.87 2.296 O.83a 2.x? 0.78A 2_+33 O.7rO 2512 0.69? 2.586 0.6.{t ?.659 O39E 2.73 O_5s3 2.a07so r'064 2'tq3 l'ot9 2t63 os. 2'a5 Lg2? z28z 0.s82 2.36c 0.&36 2.41.r o.tv i.og 0.711 2..,14 0703 z.E1o 0.660 2,67sr 1,129 2_062 l.oa7.2_118 1.045 2-.r7O 1.6)3 2.225 O.96r Z,a, 0.919 2338 O-8r7 2.396 0.83A 2_45{ a.7 ?.5.t2 A.751 2.571'*l r'!8' 2031 r'.'45 2'079 t.106 2-127 r.068 ?,17r l.ux 2r?7 0.990 2.278 0.9s1 i-ao osrg 23sz o.s7r ?.{at 0.8€6 2.4".7' 

'm 1'7t2 r's85't'23e 2'026 l'206 26 1'rr2 a'roo't.rit r-; ;.;;;G ;#'i.r", ,.*" 2.27s i:oQs z31E'.s-e7r1236?:7s rit' t'em t2n 2-0oG r!.7 zo..t t2l5 :rso r.{s.t i,ri l.r$ ;.;; 1,;2; i.o ,.* 223s.r_:osa z27' 1.@}.2.31s8o t3'o rssi r-ot tsol r:283.a-i;;;G;or.2r<r r.r$ 2.rzs r.r6s 2.r6s.r.,35 2.20.r ,.106 2238 r.026 227sts 
'J69 

t-'9'8 r'3''2 r-92 1315 zina 1.2E7' z.oro t:ep 2-or3 1.e 2Jo5 r20s i.r:s r.rn 2.fi2 1-t..s ,M 1.121 22a,F 
'Jst 

r,i' r.36e- igoo ::g r.!05. ,.j.-! 2-,. ,t2s2 e.ooo rji ,; ;; i.rr".r.r,- zt,.! r,rtr, 2r:, r.160 221r' t5 t''J! t329 13'' t-$6 J,:o l.gp'' 13{i 2,1? t?\ 2..*''-v.,'2.oaa'r:r1 i-o,r ,zo, z1," .tz 2rs5 r.r9?..2.:$'- 
"6. 

1-+30 :r.,'!.{r8 rs.6 rs.1.s/. .i37r ?N '_.i ioo *ii .]E ;;; i..* rro 1.}...:253.2'3s:_.,:2e. a:r.* :3 :=,.:= :i?! ,=i ,'.%.:4s6.__l; .,'l,r.ir.e ,E iG ;; ;* LrTd 2oo rs ,*,.q r-'i.G:ir iG i# i-.-E r# iiii.;F rg l:r r* lE,l;;: ffi r* ffi,]fr *
3=--:?=I ilt:tet9hmts!'El55lBEtudi1gt e.1€r.'ilr..'r.

^ :ryi I'"-btir'-"'ri"-oia".1e;,ffi;i*H;TffiffiIkr"**.r.*"o.rhrD,.,,F'.h.orqsrrr.se,iarCsrr*o#rEtrirsmlsarnlosuuanyn frr"*..c.e**aro.*rrx..ro*r#-.;.r#ru._"-a"a<rcd.byRw.Fi..burs. .Effidi41r{1S.ScpunUqrg&,p.t55t.Ftpriiledbypmi$ionotrr.Effir€t*;d;.'-:"-- ---

I1; T ""q*' = 
.U, 4= 1.285 and d u : 1,.72t. $ acomputd d va.tre is tess than

r.265, there is evidence of positive first-order serial correlation; if it is greater
tha$1.721, therc is.no evidence of positive first=order serial correlation"; but ifd lies between the lox,er and the upper limit, there is incoriclusive evidence
regarding the presence or absence of positive first-order seri.. lcorrelation.
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TABLE E-6D DURBIN-\IVATSON d STATISTIC: SIGNIFICANCE POINTS OF dr AND du AT O.O1 LEVEL OF
SIGNIFICANCE

dtgU4dpdL

k'-l
hdt4, ds

ii5 ia€2 .15?t 1-.59'1553 tla5 r.s;a 1.411 r-6i<l .136 :-6Ii.r,3ai. t.657 i-33z r.ses .rier:'r.-zir r2i?, t.?{f r:=' rr-
eo. i-.t6 -r5.o i.eie-: ri=o''€e rsr7. rize ra-ri.,.r'.r'.rs:ri '-g t-es, ;36" ;; i:so:rrrr.,rji2 rr.!r.r2!€.-r;6af. irrr -rsco _i.e:e., ri;o''€e 'srl. rize ra_ri.,.''.r..rs:ri "-s t-es, ;36" ;; i5, i; .;; ;;]. ;;. ;;.T ::]!-r*z_ij&r.l.s-t3 r:468 ;=i.i.*r'r.;16.;.r= r'sez r.G;;;;;;trE,;;;';;;;i';fr ;;;
::::=':= := l=.lf i=:l.I1:.91:.l,a \y,:zl i1,o t.oo r:er ip)q 1,7i; r= r--.1 i.3;:r.ra:

h,^2 t'"3 h'=1 li-6 k,-7 l -8 l'-9 t'-t0
ds du

5 03SO t.ra2
7 0,.-15 . r.O30 0.29.a r.676

I 0.55,1 s.998 0.408 13a9 0.279 1.875 0,183 2,t3
10 0.60a r,00r 0.468 1.33at 0.340 t.xj:, o:30 zilo 0.150 ?.6s0 - .l-
r r 0,553 r.oro o.stg 1.x, 0.316 1.640 o2s6 i030 o.rs(l 2.4s3 0.121 2.as2 -: - -t2 0.097 t.ta 0.569 r.27,r 0.440 1.575 0.339 1.9t3 0214 22fD 0..t5.. 2.665 0.105 3.Oss - . -13 0.738 r.038 0.616 1.?6i 0.490 1.526 0.39t 1.826 0.294 2.150 o.2rl.2.4gO O.l.4o 2.838 o.oeo 3.182 _
!,1 0.716 r..054..0.660"1.25a O.Slz. t.leO 0.4.a,'t.7t .0.343 2.019.o.2s7 2.351. O.1S€ 2-66l.{1122 23sl.0.078. X287

ll ?!!1 !9ro'9.1? 125c o.ier'1..54 0.48s .t:7o. o.3et ie67 0.301 224.02* 2530 ojor 2Jt7'0.107.3.10! 0.68 3.:rrit6 o.Baa t,oE6 o.7r ;i252 0.63 1.:448 0.532 1.663 o.!i,7 r.90o .0-349.2.153 !.269 2-ai6 oJoo 2.6s1 0.142 2.941 0.064 3.m1r7 (i.E?. r.io2 o.7r? t,6s b.sn r.osi 0.574 r.6,1 0..go r.847 0.393 2.078 0.3'r3 2.3r9 or4l 2.s66 0.r79 2.61r o.rz7 3.63tE o.9@ t.l18 0.805.1.259 o.7@ 1.422 0.813 1.60. 0.522 1.8O3 0.435 2.015 0355 223a oia? z-46i 0216 2.697 orao 2.925rg 0.928 1.t32 0.&5 t265 o.7.2 r.4r5 0.650 !.58. 0.56, !.767 0.476 r.963 0396 ?-!69 oBz 2.381 ozrs ?ssJ 6.rgo z.arg
20 0.952 l-117 0.863 127r o.r,,3 1.4t, o-68s r.s€7 o-59a r.732 o.515 t.91! 0-436 2-rro o-E62 z-$s o-29. 2.5to o-uP 2t1.2i 0.975 t.t6t o.a* 127t olo3 r-4ca o-7rt 1-454 0-633 t.7t2 0.552'1.881 0.47a 2.069 0..OO 2.2u O33i 2..3 0.?6A 2.6252 9.*7 . r.t7a 0.914 128,1 0.831 1.tg? 0.71a 1.543 0.867 r.691 qSAT 1.849 OJrO 2-Ot5 Ot3? 2.IAE OJ6a 2,352 0.3O. 2.54!
2a r-ott r.rE7 o-93 131 0a3E 1.4o7 o-fin 1.53. o.6ed 1.673 o-Ezo 1.821 os4s 1977 o.L73 z-14o 0..o4 2Ja o3.o 2.t79
24 t.rs.l.r99 0-9s) t2sE o.8E2 1.407 0.805 r.5?a O-7?E 1.658 0-652 1.797 0578 r-9.4 0147 2.OC1 0_439 2-255 0_195 2.117
6 1.rEO r21r O-94! l-3O5 O.9OO 1.4O9 0.831 1.53 0-756 :.645 0.682 1-fr6 0.61O t-9t5 O54O 2.059 O-a713 Zm O.4o9 Z&t 1-072 ta. t-@l t,312 0.92E 1.4tt 0.&35 1,516 0.783 r.635 0.7!l l-759 O-6.tO l38O 0572 2-c26 O5O5 2_16S O_1,tt Z3ri
27 r.049.123 r.0r9 1.3r9 0.949 1.413 0.87A 1.Sr5 0.806 r.t?6 0.738 1.743 0.669 !.857 0tO2 t.99' 0535 ?.131 0.473 2263
2A l.!O. t2s 1337 l-325 0-969 1.415 O.9@ 1.513 0332 r.613 O.7U 1-729 0-686 1347 O_}3O i.97O 0566 2,098 O.S1 2_A
as l.lr9 l-A t.og l-@ O.S !.4tE o.ga 1.512 0-455 l.611 0.788 1-718 O-TA 1-A3o oiss 1.9.7 o59S 2-o6a o.53o 2.i93r:) r:.J:l:63 t.om 1.339 r.006 1-4?'t 0.9., 1.5rt O-87, t-6O6 0.812 1.70? 0.743 i-814 OiiS4 1.925 0.622 2-04! 0.562 2t6o3! t.rrr7 t273 LO85 1.345 1.O3 1.425 0.960 1.5r0 0.897 r.601 0.83.r l.8E 0.rr2 1.8OO OirO 1.906 0549 2.017 o.sag 2.13132 1.:60 1:E2 ltl0o r-352 1.0.0 1.4?8 0.979 r.510 0.917 !.597 0.855 1.59O 0.79.a 1.788 Ot34 1.889 0.67ia t,99S 0.6ls 2..1O{* l.'tv2 tat 1.11{ r358 r.O55 i.4? 0.996,1.510 0.936 r594 0.876 1,683 0-816 t.116 OF'5? LE7{ 0.69E r.975 0.6.a1 2.0803. l,Iaa t299 1.121 r.36.{ 1.o7o 't.435 l.0rz l.st1 0.95{ t.591 0.896 1.6r, o-t}:}7 1,766 or-?g r.860 0_722 t.gs7 0.665 2.0573s r.195 1317 l-i.o 1-ro 1345 

'..39:.Oz!i 
t.5t2 0.971 ,589 o.9ra 1.671 0-857 t.75' O,OO t.U7 0-711 r.940 0_689 2.m736 ,.206 1.315 r.153 l-3zg r.o98 1.{42 to43 1.513 0.996 1.588 0.932 t-666 o-ETl t.7ag oizr r.gg6 0.76€ r92s o.7rr 2.o1E31 121713?3 1.185 l3a2 1-t12 l-sa 1.o58 1.5r,r 1.ooa r588 0,950 t-662 0-995 r,742 oitrt 1-825 0.7g7 r.91r 0.7t3 2.0013a 1?27 1J€0 1.1?6 1.348 1.124 1.49 

'.072 
1-515 1-019 r.5€5 0.956 1.558 0.St3 ,.735 0t6o 1.816 0-m7 1.a99 0.754 

'.gA539 1237..1'337. 1-rg? .1.393 1.'.t' '1.453 r.085 1.5i7 1.034 
'.584 

0-982 1.655 0.830 1_729 0573 1.SO7 0.826 t.887 0.7?4 r.s70
4& 1215..t.34r1 t.198 f338 l-t,ag r.45? r.OAa 1.513 t.oaa l.sAa 0.s97 t.652 O.g.iS 1-?21 O,E,5 l.?9? 0.844 r.825 O.74g r.8664s 1,?88 1-376 1.245 r.423 1.x1 1.4?1 t.r55 r.529 r.rrr ,.584 ,.065 1.643 r.ors r.7ot obTa 1.76s. os27 t.*4 0.88! t.9o2

dr4dtdv\du

s Ii*& r-sb 1.26 1.423 1.41 1.471 t-r55 1.528 l.tlt ,.584 ,.065 1.643 1.0i9 l.7ot OpTil 1.763.0927 l.SU 0.88r t.9O2$0 1-3ni i-4o3 1.2a5 t446 l24s 1.491 1.20s 1.438_J-r6.1It-587 r-r23-r.639-r,O8r..t-692 
'io3g 

r.74€ 0.997 r-$5 0.955 1J6..ss r.36€ r.ai; 1.320 t.{s6 12&. r.soo r:c, l.sa€ i2€ r.se2 r.rr2'i.6ss'i:it i.s$ rre5.i.zsa rr5z rras i.oia .rae;

= 
:'= :: 1.3 l'* ::: l:T :: :x. 1:: t::1 1r l11 :-11 ,6!5 lw .1.7v ''57 '-7a5 

r o18 ' 83i1;';;;G i:fr';-# ;;.;
f ,-*o:. .i..€4. ,.37r 'r'J6. 1-3.5 ,.53. 1.3!5 J-56a r?€3 1-604 i5t 1.a4? l.zla r,aso r;tgo l-"2o r.r53 t.76.r r.t2! !.Eo?- ,

70 t.'129 l.!85 :..& 1.515 r3?2 !5{€' 1.33 i,sua ::r: r.o'!1 r.283 ,.6{s- r.253 r-soo rgzc r.716 | !92 rrso r.rii irgz
ry. r-aa rscr .:.tb. ts?s. r 1-o5 ,.sst i.sea r-saz r-34o .,,6ri. 1,3t3 l-6+9 r,zsa r.6t ilasa r-rr. .tz? t.ias , r99 r.783fo t..56 ! 5t5 :.gl .! 54t 1.15 1.56a r.39o : 595 r.:et is2t . r.336 t.6s.3 :Jrz . r-da3 1re5 t.71... tzss l.j(, ,-.ae , -
= 

f 
= 

l= lf,'l= r*I .,:B rarr r.sro.r:=s.:.6ri.r,sa.. r.65z i_:az r.ses.rig,z ,..zio',:ar ,.r.r ,E "rr"

!5o r.61r..t.697 r.s€e t.651 r-sa.a'1.66 i.s?t j.67s !.st r-893 t.slg i.xb r.sso t-Ta
2@ t.664 ir.6E4 t.B .t-693 l.e€ ,,704 1.633 1.715 1.823 t.725 1.8!3 t.735. 

',603 
1.7i'

1.7J7 t.*1. t.752 t,48a r)57'
1,75r- 1582 ,.788 l.t! J.rg.
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dsdLdud1dv'4
l'- 15

dL ''"dv'ded1dLds

x' .- l2' t'-t3
dL du

t'- lt l(-lA . I-17 t' r tE ..t' - 19

-

4 dv. dL . du.

l'-2O
ndL

16 .0.060'3.4{5. j
J7.o.6.32s0 o,05al 3.5oo .- = : ' --. -.: : -. _' - 

:- - -'.
rao.iis.i;;;;;;i.Jr.o.oors;z -' - - - - '- - : : - -': : -19 0.r.3 3.0<t 0.1@ 3.27 0.c5-, 3..?0 o.ots :.eor _ _ _ : ' _ :
20 O-t78 2.9u O.r3r 3.to{ 0.c9 3.?97 0.06t 3.7. O.Sa 3.63
2t o2!2 2.817 0.162 3ooa 0.,19 t,85 o.oa.a 335a 0.055 3.521 O_A35 3_57t
2 a2.5 2.TE Olgi 2SOO ?r.a 3OS. O.tC'g 3252 O.Of? 3..12 O.O5O 3.562 O-O32 3.700
2302al2d5lez72,a2ol7E29e'o.l363.|55o,,m3.3t.|o.o7o3.459o,o483,5970.E93,725
2a 0.315 2.5€O 0260 2.7u o:IE 2.905 0.r65 3.065 0.r25 3rrE O-Oe2 3363 0_065 3.501 0.043 3-a?9 O.o:27 3747
25 O31A 2.5't7 Oi,.2 2.671 0.210 2.@ o-tga 2.9a2 0.152 3-t31 O.Jt6 327a o-oa5 3.rro 0.060 3534 O.o39 3.657 o.d25 3-7662a o3ar 2.6c o-91 2-610 02/2 2-7$ a.za 2.96 o,rs 3.Go o.14t 3-r9t o-ro? 3.325 0.079 3.152 0.65 3-572 O_C3 3_SA22t o.4r 2;- 0356 2.562 oJa 2€s4 o:s3 2.s36 0?6 2976 0.:6? 3.rr3 o.r3r 3.?.5 o.r@ 3371 o.or3 3.490 o.o5r a.6o2 '2l o-sa z3a ola7 z*9 0.333 2.BS D-28B 2-772 02- 2jEs ,-19. 3-D.o 0.156 ar69 c\a 3,5. o B a.l2 o-06a 3-s"..
29 g.att L?1 0,ar7 2-451 0.363 25a2 ojr3 2-713 02e a843 0ZZ2 2972 0.r8? 3.09€ O.r15 3 o-tr. 3.338 0.ur7 3.r3
30 Ol& Z?A O-u1 ?.',O7 0.3S 2,8 0.3.2 2-559 O29a 2785 O2a9 23Og orOE 3.62 O.t7r 3.i52 0 ,3; 3.267 O.!07 3,3793t 0-531 221a. o'f75 2,$7 o.az2 L1Jr? o3r1 2.*9 on 274 o.zn zg51 o23. zs7o a,!96 33a7 o rao 3-2oi ot2E 33rr
3? r.a,sJ 2-216.0503 2.330 0.450 2.446 0.399 2563 0,350 2.6E(' O-*1 2.79t O26t 2.912 0.221 3.026 o.r8,a 3-137 o_rst 3.2{i3 0-545 2.167 0,5t.2-236 0-177 21* 0.16 25m 0.37? 2-633 A33l ?-745 0287 2.&58 0_?15 2.S9 0.209 3.073 0.171 3.1s.3 0.810 2-160 .0-556 ?.246 0.503 2.373 o.{5? 2.481 0.4!.r 2.590 e357 2&9 0-313 Z60a o.?7? 2.915 0.?3c 3.022 0_tg7 3.'35 0.63'4 21= C-531 2-24? 0.529 2-30 0.4?t 2.14 0.430 2-5SO !-3E3.2,665 0.339 2.761 0.297 2.ES5 0.57 2.909 0.221 3-g?13a 0.65a 2.1t3 0.605 2.2rO 0.554 2.310 O.sO.i 2.41O 0.455 2-512 .A4de 2.611 0.35,t 2-7r7 0.322 2J1B 0-282 2.919 o.2.ta 3.0i937 O.6EO 2092 0-648 2-186. O-57E 2.282 O.52a 2-379 O.18 L<77 O--43t 257A 0389 2.675 0-317 2J71 O.# 2.A?2 O.26a 2_969
3A O.7(r2 zoit 0-651 2.t5. 0_6Ot 2256 0,552 2350 O_5O,r Zu5 ti..s€ 2.5{O 0.4r. 2-E37 0.371 ?.733 0.33t} 2.828 O.2s,l 2.923 . .

39 O-'a ?-055 0,573 2.t4:' 0.6?3 2.& 0-575 ?323 O-5?! 2..1. 0,482 25f' 0.43E 2-600 0-395 2.694 0.a5,a 2.7E? 0.315 
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Table A.ll Standard Normal Curve Areas
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Table A.3 Standard Normal Curve Areas (cont)
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A-8 eppendix Iables

Iable A.4 The lncomplete Gamma Function
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Table A.5 Critical Values for t Distributions
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Iable A.7 Critical Values loi Chi-Squared Distributions
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A-12 Apgndir I:Elt:

Table A.8 t Curve Tail Areas
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Appendir labler' A.l3

Table A.8 t Curve Tail Areas (cont.)
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A-14 epoenoilaules

Iable A.9 Critical Values lor F Distributions
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appendir Tabler A-15

Table A.9 Critical Vafues lor f Distributions (cont.)

Yr = numerator df
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A-'16 Appendix lables

Iable A,9 Critical Values for f Distributions (cont)

Yl = numeralor df
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Appeadir T;bles A-17

Table A.9 Critical Values tor F Distributio ns (cont.)

u, = numerator df
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t;9J 1.90

2.6t x2.
3.?0' 3.3

't,ff 1.62

t .92 1.8?
2.55 )..46
3.58 3.42

1.60

1.8.1

2.44
3.32

1.59

I.8t
2.35' 1r,

't,78

2.t0
2-88
4.t?

t.7b
2.ttl
zd:
1.06

t.n
2.2s
3.1'7

4.7{}

1.86
2.23
1.12
.1.58

l.g0
2.t3
2.93
4.23

1.84

2.20
3.W
4.48

r.sr
2.18
l-03
a.ic

1.88

2.25
1t'l
4.(y1

1.78

2.n
2.89

4. t4

t.74
2-05

2_78

3.96

t;t3
2.03

3.87

2.37 . ;:,

5.t I

1.55

l.?6
Ln,
3.O8

r.64
r.89
?.50
3.48

t.62
L86
2-45

,l:t
r.6l
1,84

2-!o
3.29

t.i3
2.O2
,, aa

3.89

1.7,
2.00
2-69
3..i9

r.70
1.97
2.64

3.71

t.57 1.54

t.19 t .7 4

2.)t 2.22

l. t.r ?.99
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A-1 8 Appendrx Tables

Tabte A.9 Critical Values for F Disrributions (conr.)

Pr = numrrator df

.l0o I 2.n 2.s3 2.32 2. t 8 2.09 2.V2 t.yt 1.93 1.89

.0s0 | a.za 3.39 2.9 2.76 2.60 2.49 2.4o 2.34 2.28

.0r0 | 't.7't s.5'7 4.68 4.18 3.85 3.6.3 3.46 3.32 3.22

.001 | r r.sa 9.22 7 .15 6..19 5.89 5.46 5. t 5 4.91 4..7 t

.100 | 2.9t 7.52 2.31 Z.t1 2.08 2.(|l 1.96 1.92 l_88

.050 | 4 23 3 t? 2,98 2.71 2.59 2.47 2.3s 2.32 2.?7
-010 | 7.'t2 s.53 4.6-1 .1.14 1.82 3.19 3.42 3.2s l.t8
-oor ] n.14 s.tz 't.i6 6.11 5.80 5.l E s.0? J.Si 4.&

,.190 f 
r ?.90 2,51 .2J0 7.t7 '. 2.07 z.(fr t.95 l.9t 1,87.9s0 I 4.2t 1.35 2.96 2.'13 2.s1 2.16 2.37 2.3t 2.2s.0r0 [ t.or 5.49 4.60 4.t I ].78 3.56 i.3e ].26 r.1;.00r I t3.6r 9.u2 7.2't 6.33 5.i3 5.3t s.oo 4..?6 4.s7

.100 | z.se 2.50 2-2s 2.16 2.6 2.0o 1.94 1.90 t.87.0s0 | 4.20 1.34 2s5 2.7t 2.56 - 2.45 2.36 ?.29 2.24.0r0 i , * 5.4i 4.5't 4,07 3:s 1.53 3.36 3_2,1 3.t2.00I j 11.50 8 9-1 i.t9 6.li 5 66 5 ?4 4.93 r 69 .1.50
I

.100 | 2.89 2.j{l 2 28 2.li 206 1 99 1.93 l E9 1.86.050 I r.l8 ..33 2.93 2.io 2 55 2 43 2,r5 z28 22).910 I ,.uo s.q2 4.54 . r ol 3.73 3.5o 3.31 j.2o 3.oe.001 | r:.:s 8.85 '1 .t2 6.19 5 i9 i.l8 4.8.1 4.64 .1..1s

.100 | z.aa zAs z.zt ?.r4 2.0s t.r8 1.93 LE8
2,3 2.'i2 2.33 2.2'7 2.Zl
3.?0 3.117 3.30 3.1 7 3.07
:i3 5 12 { 82 4,58 .r.39

2.84 ?.23 2.O9 2.00 I .93 I .87 I .83 t,i9
4.0840 .91 i 108 3.23. 2.84 2.61 .24s. 2.31 225 ?t8 2.t2
7.31 .1_31 1.83 3.51 1.29 3.12 2 9s 2.89

12.61 6.59 530 -5 13 .1.13 4.44 4.21 4.t)2
.100 j 2-81. .2.41 

. .2.m. 206 ..1:9i i:t0 .1.84 .1.80 ..t.j6i0 1.84.050 I 1.03 : 3.18 2.1.9 . 2.56 ' 2.40 2.,2g 2,20 2.t j I07 l

.:lg i 7 1] 5.06 4.20 3.72 311 3.le 102 z.Ee 2.t8
;:; ;;;

.100 : L,19. 2.39". tr18 ?.Gr r.95 ir ls2 .t71. r7r

-oso i .1.0: 3.18 2.1.9 . z.s6 2.4o.olo i 1.1't 5.06 4.20 3.12 i.4L
.00r i. n.22. .7..96 5-3{ 5.36 3 q'

.Eg I 3.8e i , * ?.6s z.4z ;.;; ;; |; ;.;; i il.0r0 | 6.76 I 4.71 3.88 3.4t jI! 2,Bs 2..?3 ?60 2.s0.oor I rr rs i r rs 5 63 q ai ;;; ;.;; ;;; -143 .-26

x!.e&,
7A

'i':,:.
1:i:-lat_

- r'! t t 
''60 i_s , - . ,io 3. tl Lrl :.-- 2 !- 2.ts L r? t t0 rJ- JlO i 70E 4.9E . {.8 i.65 3.3.1 3.t:. ?fi J.82 Z:72 - ,

^^, ! ,:^-.oor. i l r.e7 .7.'i7 o'tl 5 ji 1.10.l
. -t0O I ) 7A ,1A 1 tA ,.ir t ^r

.ry1 i lr.e7 .7.'i7 qr7 tii .r.26 ;,;; ;0, ffi i.;;.Iry 1 T6 2.36 ?t4 2.m J.el . 1.83 t "3 t 73 l 6e,rn ' '919 I : I 1? ?3o L46 z3t 2ji; z.ro ;.oi i.n.919 I 6 ry 4.82 3.e8 3.sr 3.?t z.se 2.82 ;;; )-ss.00r I I r.50 7.41 5.86 s.oz 4.4g 4.1 I 3.sl 3.6 t 3.M.lT i ,^11 :?.33 2.ii i.e1 i.88 rro r.zs t..?0 t.66.;s0 ,?ul I i !? / ,.* ?.6s 2.42 226 zl4 2.06 i.e8 r.e3

.lT I nt 2.3t 2.w l.e5 185 t,?B tit 168 1.6.1

1000 .f ? I ] r, 3.0o 2.6t 2.38 2 ?z 2,n z oi i.;; r 8e.919 | u* '4.6J 3.80 3.34 3.o{ zsz 266 l5j 243.001 I 10.89 6.96 . 5.46 . ..4.65 , 4.t1 . 
. 3.78 3_5t 3.30 l.l3
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ir,prnCu I,rb.ie: A-19

Table A.9 Critical Values for F Distributions (cont.)

rr, : numerator df

120

,i'i3 . i.as t.s: i-.=
1C3 195 1.8?' t?8
?..70 ?56 . 2.42 2.27'3.67 3.41 ' 3.20 2.95

1.87

3. 13

. .. 4,-56

1.86

2.22
3.09
4.48

I.85
?.20
1.06
{.q I

1.84

2 19

).01
4.35

r.83
2.18
3.00
4.29

r.82

98
t ar

2.08
: . 2.80 .'

a.5 /

1.68

l-96

?60
3.63

1.6?

l:94
Ls't
3.56

l-66
1.92

2.54 '
. 3.r9

t.65
L9t
2.51

3.43

l.&
t.89
2.48
3.38

t.63
].88
2.45
3.33

15?
' 1.78' 2.?1

r:8
l.iJ

: l-?3'
2.17

"?3e 
.

l.s0
t.69
2.10
2.67

l 45
t.62
1.97

2.41

!.4 I

1.54
1.8?.

2.26

l.38
t.52
l.i3
2.11

r.6l
t.81
2.15

.3.17
l.6l
1.85

242
1.30

160
I.E.I
238
l rl

1.59

1.82

2.35
3.' I
l.-\5

.r.8r
2.33

t.57

.1.i9 .'
2.30
3,07

.1.51
1.69

2.n
. :3'
I i6'
1.6]
2.0r -
2.53 : 

'

l.iJ .'1 '

t._59

1.94

?.1t ' ..

1.38

1.5?

r.80
2.t7

l.14
1.46 .'.
1.69

2.00

1.10.
1..1 I

l.6t
1,87

l.6r
1.84

2.40

3.28

l:59
1.82
2.36
3.21

1.58

l.8 t

2.tl
I rr
r,5 7

t.79
2,30

3.09

r.56
l.'t1
2.27
3.03

r.55
t'16

?_ 25

2.98

i_96

r66
:lx
2+1

;.J:
.!.o.
l.9s
?.u
lil
r.56
1.88

2.32

i.35
l.18
t.74
2.08

l.-1 I

t.4l
1.63

1.90

l.2t
i3q

. l:54
111

1..s9

r.82
2.36
3.2?

1.58

1.80
!-) 5

3.15

1.57

1.79

2.19
I.03

1.-s6

|.77
'l 1K

3.02

i.5-5

l.?5
1 )?

1.97

1.54

7.21
)q)
1.47

. 16,1

:oz'
:57'

' : ll

t5s
''t 9t

. 2.?8
'I jo

1.53

1.84
2.25

1_J{

L,15
' 1.69

2.Ol

l-29
i39
1.58
.J.83

1.2-s

ljj
r50
r69

l .82 t.1't . 1 .72

2.t6 , 2.09 2.01
2.99 2.85 210
4:.31 ,' a.OO .3.19

l.8l . r t.i6: l-71
2.15 2.O'1 t.99
2.96 2.8t 2.66
4.24 3.99 J.'72

1.80 1.75 !.70
2.t3 2.A6 1.97

2.91 2;t8 153
4.11 3.92 _1 66

I i9 1.7+ l 6q

2.t2 2.04 I.96
2.1n 2.75 2.e,O

4.1\ 3.36 1.60

1.78 t.?3 t.68
2. r0 2.03 t.9{
2.87 2.73 2.:i .

4.05 3.80 3.54

1.1''t I .l: t.67
2.09 2.0t 1.93 .'
2.81 2;70 ?.55 .

4 0o ' .l ?s 3.49

I J1 r,66 t.61
2.m t.g2. l8{

.26 :.5t 2.31
i64 ,'' .i.!o. 3.r4 .'

t.66.
l 92
2.so
3.32

1.61

1.85

2.3'1

1.07

1.58

r.B0
2.27
2,9Q

t.55
l?6
2.20

2.11

1.60
1.84

2.3s
3,08

L56
1.11

2-22
2.84

1.52

1.72

t.t3
.2.61

1.49

t.68
2.06

a-)q

t.46
l6l
t.97 '

2.42

I.43
r.58

le0
2.30

t.-56 1.52

t.-t7 l,71
2.21 2,19.
3.06 2.9r

1 .54 1.5 I

t.'ts t.?0
?.23 2.11
?.99 2.84

1.53 1.50
t"7'3 t 68
2.10 2.'t'l
a o, I lQ

t._s: 1..18

i.71 t 66
7.1'7 2 08
2.86 2.12

I5l I.41
t.to I .65

2.r4 2A5
2.8 r 2.65

1.50 1.46

r 68 r.63
? n 2.u2
)..]6 :.2.6t

1,42 ' l,3g
1 58 ',1.52

1.92 I .82.

2..r r' 2.25 .

r JO I -1J

I 5! 1..15 .

1.80 L?0
.2.21 2.05

L66
t.92
2.54

352

!.65
i.90
2.50
3.11

l6l
r.88

3l8
.i63

r.87

.t Jt

1.62

1.85

2..{ I

3.?7

t 6r
184
2. t9
1 22'

!.-1.a.

1.74

r;;
t.-50

1.69
.2.10

2.68

t.1:
t.57
r.89
2.32

r.38
r.52
t.79
2..15

i.:s
t.1'7

tl2
2.02

1.48

1.65

7.03
, <<

1.54

l.?5
t 2.20

I z.at

I t.+sI r.ss
2.07
2.59

1.7't

loq
2.a)
3.54

I.3-s

t.47
1.73

2.08

1.30

1..10

162
t.92

1.28 1.22

l.l8 r.30
1.5',t' L45
1.83 I.6'1

1.23 I t6
1.30 t.2t
1.45 - 1.30

| .(A 1.43

1.18

t.24
i.15
149

1.66

r.9i
2.50
3.30

l.63
r .88

2.4t
3.12

l.6l
r.84
?.34

2.99

,08
.il
i6

.?2
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