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HOW MUGH DOoS MULeY MALLSR 1IN IKDIA®

Fam iel Snarmal

Tr.eoretical Bacx.,rounc

How much money matters i.e. to what extent changes in
the stock of money aftect cconomic activity represenccd
by nominal National incom€ Or rea. nRatlonal income, has
beén hotly depatec .n the literature of monetary eCOnLOM:CS,
1me contestantes are Keynegians ancé Monetarists, 7The :ormer
are leG, amony others py Proicssor Frarnco Mociglianianc the

chhieft of the latter is professor Milton lriedman.

The Monctarists consider money to be a very important
sifategic variaole Getcrmining econom:c aCtivity and accuse
the Keyneelans 0f not recoonizing thic fact. The Keynesians
now are rathcr on the deience anu attempt to show that in
their systemn too, money is 1mportan£. we have Sir Rouy Harrod,

Keynes' oiogrepher (i9%7¢,F.621) doiny this:

"Keynes thou.nt the gquantity of the money supply of the

greatest importance and the whole ircatise is impreynated

*This project has been financed by the secd money project
scheme of 1IM, Aumecaovad. 1 am thnxful to the chairman of

the research committee who got the projt approvec in a recorc
time,

l.while working on this paper 1 hac many ciscussions with
Frofessor G.S5.Gupta on verious issues .nvolved in the paper
ana I am theretore, ¢rateful to him. however, 1 am solely
responsiple for any errors that st.ll réma-n.



with aiscussions of its iniluence...there is nothing in
the Generald theory to suy_est that kKeynes was repuagliating

all that finely wrought vork of his apcut money in the

’

But irxeSpéctive of what Harrod says there is enough
in General theory to show that money 1s not that important
as monetarists th.nk it to oe., how (Keynes in his general
theory, 1936: F.105, 149 anc F.315) monuyféonsxdefeo as one
ot thé variables influencing money income anc this variaole
is not necessarily the major one. Furthermore, 1t itc thought
- that the merxet Pesycniology it always dominated by the concept
of normal rate of interest ai.. thercfore successive increases
in thse sugp}y of money would not aftect the rate of interest
cign.ificantly. In the limiting cace of liguidity trap,
increase in the money supply would not afiect the rate of

intereszt at all.

Lot only this, it is made specificaily cleer that the
link petween rate of intercst and the volume of investment
is not strong because: (i) "hew capital investment can only
take place in excess of current capital dicinvestment if future
experditure on consunption is expected to increacse™ (1936:
F.105); (.i) "State of confidence® is the significant anc a
major variable in cGetermining the future expected rate of

return on investment (P.149) (iii) Future expectations play a



cominant part in influencing the decision to invest and “they
(nxpéctations) are subject to sudden anc violent changes®

(P.315).

Historically s¢peasing, money fell in disrepute guring
the crash of 1929 anc thirties, an¢ this contilnued right upto
1968 when incometax surcharge was levied in the U,.S.A. to
curb egcess agyregate de..anc¢. however, even during this period
there existec a ¢roup ol cecicated economists at Chicago wno
COﬂtiQUEd tO work on munetary economics and reprasent the
Guantity theory of money tradition which of course "“ciftered
sharply from the atrophied and riyid caricature that is so
frequently deécrioen by the proponents of the new incume

‘expenditure apcsroach® (Friedman 195%6: P.3).

Bdﬁ thic group watc not taken seriously. As is clear from
the followinc passage, “the view that ... mainly money matters
was the province of an abscure cect with headquartgrs at Chicego
for the most paxt,.cconomists rejardec this group = whern they
regaraed it at all - as a milgly amusing not cuite respectable

collection ot eccentrics® (Davis, 1969; F.132).

Teiyen has the same—story to repeast wnen he iwrites
*until just a few years ago, the view point whicn lately has
come to pe Known as monetarist was not taken very sericusly oy
anyone except a tew dedicatec disciplés." (Teigen, R.l. 1972:

P.92).



Su the rKeyneslisn tracitilon continueu anlc money CoOntie
pued to e regardec as one of the tactors {and in the minds
of many., not necesssrily the most important) intluencing
puriness actuvity (.conomic activity). Ceme 1868 ana income
tax syrcharge wee leviea to curp ercess ayyregate demanc in
the USA.The most of the tools oi analysis (forecastin, measures)
vasel on heynesian tracition predicted a slowdown in economic
activity put &ll of them failed in this tacs.. as the economic
system continuea to B puoyalht. The people lookec for an alter-
native (uethods of analiysis) and Monetarism proviacec the answer
Aii this causec a lot of acacemnic corfusion and reynesian
Orthodoxy (te use H.Johnson's wordGs) was badly cshaken and
mauled. Davics {1969: F.133) writec: "the failure oif converitional
forecasting techrnique in the wa.e of tiscal restraint, would
not.... necessarily sena cne running to the morey supply for
&n explanation were there not a larye wody of research on the
importance of meney already waiting in the wings,., This research
neeced only tne raight historical moment to bring it forth into
limelicnt. lhe post surcharee experience has provided such a

moment . ™

Trnue, it is clear that money is very important to the .
Monetaricsts and less so to the rkeynesians. But the question
is what Coes important mean in operctional ternisy we have

Professor rriedmarn (1656: P.3) sayin,: ¥YCnice,o tracition



(quantity theory of money tridition as it oxictec at Culcago)
"war e thuoreticel approoack tnat insistec thet nuney uoeL
Micticl — Ll l aly Intelplelotion 91 fLOrt ters wovauolLt: irn
eCLlCic activaty ae Jisncdy Lo we rericusdy ot Loull 211 3t
Leulocte monclely Changer abit Fepelouteions anc if it leaver
Lnerplaince why pecple ere willin, to hola the particular

nominal cuantity of morey in existence,"

While commenting on Tooin, Frieaman writes (1970: P.319)s
1 du pelieve that changes in the supply of money have accoune-
tec for more than half the varignce of money income for rea-
sonaw~ly lony perioas anc for changes messured over im érval,
ot a year or moré. But they certainly have not done so far all

periocs and all intervals, "

Ti.e aLove two paragraphs maxe the onetarist position on
lmportance of money guite clear. It does not imply that it is
»nly money that matters. T..is point gets sunestantiatec if e
loo. to the study done py Ancerson anc dorcgon (1968: PP.121-26),
The correlations they iepért petween changye in stock of money

and income are not very high and thus there is

enough scope for other variaples to afiect income,

Hov-ever. we have not explained the position taken Dy
Brunner and Meltzer. Wi.atever their ditierences with Friecmanian

eystem, they do accept the position that changye in money Stock
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Ekplaine a sizeavle portion of variation in money income,

Wiat about the Keynesians? As alreacy mentioned at the
outset, they are on (because ot the changing cheracter of
eccnomic prowvlems durinyg seventiee anc eignties) defensive
anc most of them now assign 3 ma)or role to changes in stock
of money ih explaining changes in output and prices. As
Thomas Mayer (1978: Fp 81-8&) illustrates, the'essentially
Key;esian MFS cconometric mocel of the united states economy
generates long ter.. monetarist results. And then we have‘
protessor Mocigliani (19#7: P:l)-declaring:,ﬁﬂilton Friecman
was once quoted as saying, 'We are all heynesians now' and
I am qQuite preparer tw reciprocate that ‘we are all monet%rists'
if py monetarism is meant assigning to the stock of money a

major role in determining output and prices.*

it is true that difierences between Keynesians and mone-

tary with regard to the importance of money have narrowed oown
out’'nave they Lot vanishec, For instahce, Friecman and his
egsociates consider demand for money function to .e hignly
sta. le anc the'inttrest‘elasticity of éemanc for money to @
cuite low. Therefore changes in exogenously given stocs ot
money would produce greater changes in money income than it
woulc¢ do in the Keynesién‘system. Further Keynesians still

relieve that preciction of determinants of invectmert in



explaining variation in income are crucial but the monetarists
do not consider such preciction (as Keynesians like to do)

to be of any importance. To use Thomas Mayer's woras (1974;
PP. 81-90)31 "All in all although Keynesian ahd Monetarists
still disagree apout the relative iﬁportance of changes in

the guantity ot money, the gap between them has shrunk very
substantially. Largely as a result of the Keynesians acopting
a more monetarist position.., (the) Keynesian have moved to
occupy the strategyic middle ground, having peen flexiple enough
to incorporate a maor role for money in the Keynesian scheme,
thus leaving to monetarists the role of defending a more

extreme position."

(ransmission mechanism of money uncer rival systems

we have explained above at length that chianges in money
re important in af.ecting the level of economic activity,
mt this renains meaningless unless we specify the steps that
connect money to economic activity. we outiine velow this con-

nection following Fiofecsor Friecman (1969: pPF.225-234).

L.t us presuwe that the supskly of money is increaced which
Cali we done 1n a numoer of ways:
(i) open marxet purchaces vy the central vank

{:1) increzse in government «Xpenciture financeé oy Piat money



(1iil)increace in thu deposit-currency ratio.

(iv) rise in the deposit-reserve ratio.

in orcer to make the analysis simple we presume that the
supply of money is increased py open market purchases, This
would pe successful only if the central monetéry authority
increases the prices of securities (it wants to sell) and
lowers the rate of neturn on them. wWhat woulc happeni the wealth
portfolios of individuals ana firms that were in equilibrium
to begin with, get disturoed because the.prices 0of a xina of
securities have risen. In orcer to benefit from this, firms and
inaividuals sell these securities and get cash in return. This
will lower the marginal rate of return on money and the asset
holgers would attempt to pbuy first, the type of securities
they svld to the central bank: fixed interest coupon, low risk
opligations. But as they co this, tle pricec of thése gsecuri-
ties rise anc rate of return on them falls. Ouviously their
relative attractiveness coumpared to other acsets reduces. So,
the firms anc individuals, including those who were not involved
in the initial transactions with the central pank, will try to
wubstitute into assets further along the whole range of éssets.
Tney will, for instance, look "to other categories of securities
higher-risx fixéc coupon obligations, egquities, real property

anc so forth" (pP.230).



As this process pbuilds up the initial impacts get
diffused in several cirections of the economic system. The '
ingividuals anc ﬁirﬁs'move from financial assets to e&istihg
montinancial asset# in arcer to adjust their actual portfolios
to desired portfolios. This raises the prices of non financial
assets and thereby non human wgalth also increaées, Conse-~

guently, thé ratio of income to wealth declines and direét
aéquisition of Eurrent serviceé becoﬁes‘cheaper relative to
‘the acquisition of sources of services. Uitimétely: the ﬁrices

—

.for these services also shoot up calling for production of new

[

non financial assets.

Thus the initial impact of increased money su’p_ply&ﬂk up
in the markets for goods and services. Here one éhing needs to
oe noted is thét when productioﬁ of new non finarcial goods
(Procucer's durable'goods consumer'g curable goodst anc goods
anua .services in generél) ihcreaSES, prices of factors of pro-
duction will also. go up énd this way their ﬁoney incoﬁe.
increase, The increased money ;ncoﬁes will teﬁd to increase
the prices of goods anc services iﬁ general. This is one of
the'chain of events, It_}é quite bossible that individuals
anc firme co not take to thesé stgps and instead may apeﬁd on
goods anc services and!éonsumer durable goocs di;ectly or they
may spend on human ;apitalifofmétion. Thus there 'may be.séveral

routes through which initial impact gets diffused,
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S. far, we have not introcuced banring cystem baced on
fractionzl reserves. Int:oducing thet would mean that the
open magnet purchases will ancrease the reserves of commer-
Cial banke. Some of money in the form of ceposgits mig t come
from incivicuals anc firme. This will also increesse the re-
cerves of commercial banis,., The latier, in orcer to diversify
their portfolios woulc invest in loans end investments ancd in
the procece crcate acc iticnel money, Tie end resu1£ will be
that the increase in total money stock will ce }arger than

what it woulcd have peen without banking,
.

The most important points to be noticec apout the trans-
micsion mechanism of monetarists led by Profegsor kiiedman
ares
(i) that monéy as an. acsset is sucstitutaple for all types

of acsets;

(ii) that financial markets, assets, investment, ratio of
interest muctt be taken in a Lroader view:
M....to regaré the relevant portfolios ac containing

2 much wider rangc oi assets, anciuding not only govern-

nent ann‘privete fixeG-1nterest anc equity securities

traced on major finencial marxkets, obut also a host of
other assets even win, so far ar to include consuEr~

duraw~le goods, concsumer inventories of cloth.ng ana the
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the lire and, may oe alfo, suci: bunan capital as sxills
acquired thouy training andg the lixke. Similarly, ié ie
necescary to make rate of interwst an equslly proac
construct, coveriny explicit or implicit rates on the

whole cpectrum of assets. (Friecnan, 1969: E.231)".

(iii)that money is a ctock like the stocis of finencial assets
or hQuses or puilcdings oreinventories or sxills, 1t aidso
yiclds income as othor assets do. wnen thy guénti;y of
morey ig increased, it produces disturpances in the
valance shects of inéivicuals anc firms. Ac a result, aa-
justménts teke place petween actual snG desired stocks
which produce changes in flows ot expenditure égnerating
cyclical tiuctuations. It is this interconnection of
stocas anc flows thet produces a cirtiusicn over different

Catcgories anct gavse 1ife to cyclical reaction machanisms .
’ :

Al fter agf tracitiovnel xeynecian trahismicss.on mechanism
1e ConCerned money 1t CONS1Gered es an acset subctitutable only
for & very limitec numocr of financial atsets which are guite

close to money in ter.a: of their licuicity. So, if the Gquarntity

0f money s 1ncreated, rate of interest woulc not fall much
before ecuilliorium in asset holding is rcached. As a result of
cthas tall, part of the increzscd quantity of money will pe helg

for spetulative purpotes and rest of it willl become -avallawvle

for spencirg. Goodhart (197C, P.165) writecs
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"The crugiali Gistinct.on wetween the mornetariscs
ght. the keynosaians resiger 10 thear wiceay citfoerin, view
of tre cegre. to wiiich catain alterrative asfsets may &
clofte suwetitutes for mokey wadalies; and in particular
whetticr tacre 1e g sigrificantiy leatcr dearee ol robstitution
cefviel ey Dalahcoes and fuch finahiclal asswet: thal oo by wul

Wliey O0d@aCes alin o=l aricti "

Lu o Dier, il T oLl oty o oacsheec i oL ot fblae oy thas

gositicy wiiale Cany 2liny ThesI Voo L wait thoerg of monete-

=

pudy feid that

™~

risic, Melvisle, Laddlor (1%21, o2 nLel
“oroere ir Lo efsentizl dificrence wetween it (che monetarist
transmicsion nechanisan) and that analysed for example oy

Janee Toblr. anc his assocliates.”

11

Em iricai Kecults

The purpose of triis seper is very much limitec in that

we want tc study whether chanjes in money narrowly definecd

Ml = C + DL + CD)

where C = Currency held oy the public
DU = adjusted de.and degosits on which no interest is paid and
O = other CepOsits.
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or brogdly definec (k. = Ml + Tline c¢,osits that yieid
~
interest incowe), atiect changye: in econo.ic activity repre-

culited Ly notionel incone.

At the outset, we want to mane it clear tiiat our appreach
in this .aper oelongys to the Cniceco tr-. ition. The latter
consists of chousing @ reduced form of equation (incsteac of
& wiole structural mocel) for cstimating a relationship pet-
weel two variaoles or more. The reason given is tnat for every redu
forn ecuation the CoOrresponoiny structurai form of the model
existe oput that there is no neeé to estimate the wnole mocel
when the'purpose is to investigete the relationship oetween

a tew varisoles only.
the recuced form model that we have used is:

AGLE =0, + @ AL, + aznlﬂt_1 *oeses a8l 4+ et1 .o (L

Or if there is 2 reverse relstionsihip then

-

A

wvhere GNP = (ross nat:-one. procuct in logsrithmic first cifiercnce
form anc

Ml = Money narrowly detined and is first difrerence tornm.

In case OL reverse relationship(bidirectional causality)
we heve zlco used Gran.er's method to estimate such relastion-
ship. Granger's method for zrtimsting bidirectional Caucsa.ity

iz ylven as
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i A A n A
) = o 1 T r
].(t) —.ii‘la(i)rxct_i) + B-LJ.D +i£16'..‘r..Pt_i) « e swe (v)
'm% 2op AL s
JAu(_t) —151 (i) & (t—l) + ﬁu +ii1‘;(l)h(t_ -) . e -_(J)

] A A A 7 A .
where o, 8, D anc £ are lezst sQUires ortimates and

M is £tock cf money anc GKF is Lross nationas proauct.

from these equations (trom A to L) it a; pears as if

trore is & direct reletionsniip vewween M anc Gid . 1n tact,
there cre many steps invalved peiore M infivences Y Or vice
versa. we hevle outlineo tnese steps under rival systems in
part 1. But, in the voras of Frofsssor Friedman, still our
knowvledce with regard to thtse‘stegs 1f OO mMeeQre an0 thele-
tore, it is Dettﬁx rnot to incqrporate them intos our mocel
speciricetions. Af & recu.st, (oeccuse ot this logic) we have

gpecifiea ecuations A to U ef 1i there is = dircct connuction

LDetwoen M oand Y.
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To begin with, we ectimztcd the eguations based on
logarithmic first differences (given in table 7) but the

[ ]
2's nor F ratios

results were not significant., Neither the R
were high enough to enable us to derive some meaningful
conclusions. Even the signs of the estimates did not confarm
to a priori logic. Therefore, in order to break this deadlock
we resortel to the procedure of estimating the partial loga-
rithmic first differences (reportei'in table 1, annual data).

This procedure involved the following steps:

(i) the equations 1§n§he first instance were estimatei by
levels of data;/it was noted that

(i11) the estimated equations this way exhibited autccorre-
lated residuals;

(1ii)so, we estimatei the first order autocorrelation coeffi-
cient from the residuals;

(iv) In view of the estimated first order autocorrelation
coefficient, we transformed the original eguations (esti-

mated by levels of data) and obtained the estimated

partial logarithmicfirst differences.

Thus, our results in table 1 are based on estimated partial
logarithmic first differences. For instance, the Gariable,bult_s
means (M, . - .94, ,) and so on. Obvicusly, the results have
improved significantly. Eq.(l) shows that changes in the stock o
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money explain 69.21 percent of variations in nominal incame,
and there is a four year lag with which changes in the stock
of money influence nominal income, But the interesting fact

to be noted is that the coefficients do not decay with

passage of time, on the contrary they tend to increase.This,
result is contrary to the Anderson-Jordan study done far the
U.S.A. The reasons for this difference may be that in India;
changes in the stock of money in distant past affect economic
activity (Price level and real income) more than the corres-
ponding changes in the re;ent past due to imperfections in
money and capital markets. Probably the influence of increased
quant ity of money takes considerable time in reaching the
unorganised sector of the economy. This suggests that the
transmission mechanism of money behind equation 1 (table 1)

may not be exactly the same as we have outlined in the first
part of this paper. It is highly likely that the increased
quantity of money in India, affects first the wealth portfolios
of inaividuals snd firms (including commercial banks) in the
organised sector and the resultant rearrangament of their
portfolios in this sector goes to affect the loosely knit part-

.folios in the unorganised sector of Indian economy.

But these are minor details and do not contradict Profe-~
ssor Friedman's conclusion that ma e than half the wvariance

in nominal income is explained by changes in the stock of
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money. However, when we examine eq.{2) (table 1) Friedman's
conclusion appears to be a suspect because money turns out to
be endogenous to the economic system. Though none of the
coefficients are, strictly speaking statistically significant,
the Afact remains that the signs on the estimates accard to

a priori logic and 't' values in two cases are more than 1.5.
R2 is quite high and F value is signif icant though D.W. test
signifies some positive autocorrelation. On balanCe, we may
say that eg.{2) is not as powerful in contradicting Friedman‘s
conclusion as equation 1 is:Zu.pporting his inference. We
probably need more statistical evidence to accept the hypo-

thesis that money is endogenous to the system.

In order to see whether changes in the stock of money
affect changes in real output (when the economic system is not
at .full employment &8s the case is in India), equations 3 and
4 were estimated. Equation (3) shows that change in real
output depends heavily on factors other than money (See the
't* value associated with the intercept) . However money con-
sidered as an input in the process of production (as ‘money
in growth models' suggests) tends to affect changes in real
output as well. Thus changes in the stock of money tend to
affeét not only nominal income but real income also. A com-

parison of equations 1 and 2 on the one hand and 3 and 4 on
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the other shows that lag system involved is similar whether

we cast our equations in nominal terms or real terms.

We were unable to infer on the basis of eguation (2)
that money is endogenous to our economic system but eg.(4)
now provides the evidence enabling us to conclude that money
does depend on economic activity. In other wards there is a
bidirectiocnal relationship between money and income and money
is not exogenous (in India) as Friedman would have us believe.
The difference between eq.(2) and eq.(4) highlights one impor-
tant fact: changes in the stock of money does not depend on
changes in price level, they only respord to changeé in real

output.

Equations * 5 to 8 (table 1) were estimated with money
defined broadly. Althc;ugh they support the conclusions we have
reached earlier with money narrowly defined, they provide
adiitional evidence about time deposits. Particularly eq.(6) now
shows that changes in money strongly depend on nominal income.
In other wards changes in money stock now depend not only on
changes in real output but also on changes in price level,

Since M3 = M + Time deposits, what this equation shows is that
time deposits respond to changes in price level but not the

other components of money stock. In eqn.(7) changes in money
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broadly defined fail to explain changes in GDP. It is sur-
prising to see the poor performance of this equation parti.
cularly in view of the behavior of equation (3). Bqn.(8)
corroborates our earlier inference that money is endogenous
in our economic system and therefare is not as unique as
some monetarists think it to be. This equation also shows
that growth of time deposits is strongly influenced by the

growth of real income.

Since money whether narrowly defined or broadly defined
is endogenous in our system i.e. it influences income and in
turn gets influenced by income, we praobably fail to reveal
the unigue nature of money in monetar ists' sense. We there-
fore attembted to try Reserve Money. Equns. 9 to 12 were
estimated for this purpose. It is very clear from this set of
equations that the performance of reserve money in explaining
the behaviar of nominal or real income is not satisfactory
but when reserve money is regressed on whether nominal income
or real income, the estimates are highly significant. For
example, examination of equation 10 angd 12 make these facts
very clear. They show that reserve money is also endogenous in
our system and it is highly probably that currency drains are
compensated by the Reserve Bank of India.

We carried our investigation further and examined the

behaviour of unborrowed reserves (IRM to find out whether this
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variable was truly exogenous and corroborated the conclusions
of monetarists. Egqn.l3 to 16 were estimated for this purpose.
But in this case alsc we find that unbarrowed reserve money
is not truly exogenous. It affects an:i gets affectéd by
nominal income and real income. Once again we reach the con-
clusion that money is not unique in our systﬁem and a signi-
ficant variance in it is explained by economic activity. This

1s the type of inference the Keynesians may uphold.

At this stage we want to comment on the statistical pro-
perties of the equations. Despite our effortgto eliminate auto-
correlation (by estimating partial logarithmic first differences
' we have not succeeded fully in this objective. Most of the
equations are still marked by positive or negative autocorrelation
and to that extent influence the tests of statistical signi-
ficance. We are aware that the use of further iteration till
autocorrelation was eliminated would have been useful. But
we could not do that due to the constraint of limited budget.
However, inspite of the presence of autocorrelation, R2 and
F ratios have turned out to be gquite significant. fhe signs of
the estimates confarm to a priori logic and in many cases 't’
values are also guite high. All this enables us to draw broad
qualitative inferences and that is what mattersy for our purpose
Yes, we agree that further research on this topic may throw

more light on this aépect of our economy.
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If money is not unique (that is, there exists a bi-
directional causality between money and income) what 1is
the nature of government expenditure? We estimated equa-
tions 17 to 20 to answer this guestion. As far as changes
i8 nominal income are concerned, 91 percent of them are
explained by changes in goverament expenditure taken by itself
(in nominal terms). This estimate of 91 percent has to be
taken with caution because positive antocorrelation is indi-
cated by D.W. test. However, this 1s presumably not less than
69 percent of the variance in nominal income explained by
changes in the stock of nominal money. The point we want to
emphasize here is that the government expenditure also matters
which monetarists tend to ignore. It 1is true tl_xat of the two
(government e;ci)enditure and nominal stock of money) which
possesses more explanatory power, can be answered only if we
introduce government expenditure and money in the same eguation.
Since we are not testing relative impoﬁ:.ance of fiscal and
monetary actions we have not done so. (However, we propose to

estimate such equations at the time of publication of this

paper) .

Eq.(18) (table 1) shows that changes in government expen-
diture respond to changes in nominal income but not as strongly
as do changes in income to changes in government expenditure.

Thé reason may be that during the period of rising prices when
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nominal income tencs to increase, government expenditure
tends to be restrictive ana vice versa. Egn. (19) is the
best of the whole lot, R2 is very high, there is no auto-
correlation andé F test indicates statistical significance
which signifies that 91.49 percent of change in growth

rate of GDP (real temms) is explained by change in the
growth rate of government expenditure. At this stage, if we
compare egn. (3) with eqn.(19), it can be inferred that the
growth of real output cepends more on govermment eéxpenci-
ture than on money. And this is quite alright as far as our
ecohomy is concerned. we have a framework of planned economy
and plannec¢ government expenditure influences the rate of
ygrowth of real output. Whenever government expenciture has
slackened, it has always reflected on the growth of real
output. Onething more. Actually the share of government
planned expenditure relative to the share of private sector
planned expenditure has been increasing anc therefore, it
is no surrrise that the government expenditure influences

real output so much.

Does the rate of government expenditure depends on
the rate of growth of real output? We have estimated eqn. (20)
for this purpose. Yes, the government expenditure does get
influenced by the past behavior of real output but this

link is not as powerful as the link between government
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expenditure affecting the behavior of real output. This
appears to be quite plausible because the plannec¢ govern-
ment expenditure, though keeping in view the past perfor-
mance of the economy, is meant to increase the rate of
growth of real output in future. A comparison of egn. (20)
with eqn.(4) (both from table 1) shows that whereas money
is undoubtedly endogenous to the economic system, the
government expenditure is not, although this conclusion
needs to be substantiated by further statistical evicence

that we have provided in table 4.

In orcer to provide acditional support for the conclu=-
sions that we have arrived at above, equations basec on
quarterly data (1951-52 - 1966-67) were also estimated.
Eguations 1 ahd 2 (table 2) very clearly cemonstrate that
there exists a bidirectional‘relationship between nominal
money and nominal income. The data are in the form of loga-
rithmic first differences. The quarterly dats have been

estimatec by Khetan and waghmere.

One point that needs to be mentioneC here is that in
case of annual data, we found that a four period lag was
involved that is, money in the fourth preceding year affectec
the GDF in the current period. In case of quarterly data also,
fin¢ that a four per;od lag is involved. How ¢o we resolve

this contradiction? Actually, it see.s that the variability

we
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of annual and quarterly data appears to be similar bpbecause
quarterly data estimated by Khetsn anc wagnmere gave been
derived from annual data based on the procedure:interpo-
lation that is why we yet the same lag while using annual

and quarterly data.

Eqn. (3) (table 2), is almost similar to eguation 3 of
table (1). But eqn.(4) of table (2) does not strongly support
the the logic implied by equation (4) of table (1). Egn.(5)
ané (6) (table 2), support the inference that we reached
apove with respect to money narrowly defined. Actually
these equations are statistically better than equations 1
and 2 of table (2). Eqn.(7) with money broadly defined
explains the yrowth of real output better than equation (3)
of table (2) énd equation (3) of tavle (1). Egn. (4) and (8)
of table (2) & not strongly support the endogeneity aspect
of money in our economic system. We need further statistical
evicence on this aspect. Egn.(9) to (12) of table (2) have
been estimatecd to study the behaviour of Reserve money. As
far as nominal income is concerned, they show a bidirectional
relationship between RM and nominal income. The growth of
real output is very well explained by Reserve Money but the
endogeneity aspect is not supported by equation 12 of table
(2}, Although R2 is very high and F test is also very high
but the equation exhibits positively autocorrelated residuals.
Therefore, we cannot ‘attach much importance to the high

value of R2.



The unborrowed reserve money ecuations (egn.l13 to 16
of table 2) support our inferences reachec above. But
there is subtle difference to be notec. For instance, take
eqn. (14) anc (16) of table (2). These equations provide a
qualitative inference that unborrowed reserve money is exo-
genous to the system and donot depend on the growth of GDP
although they explain the behaviour of GDP in the way sug-

gested by Professor Milton Friedman.

We have quarter.y data for the period 1970-1980 for
GDP (constant prices). These data were providec to us by
Professor v.S.Chitre and are based on the same procedre as

the one usec by Khetan and wWaghmere.,

The advantage of estimating equations from quarterly
data for varibus periods is that they provide us statistical
evidence for the sub-periods. wWe are then in a position to
see whether the inferences reache¢ for the whole sample
perioG are supported by the sub periods result to or not. As
far as sub period 1951-52 - 1966-67 results are concerned
they provice support for the results reached on the basis of
annual cata except the endogeneity aspect of money. lLet us see

whether 1970-1980 subperiod also provides the same evidence.

wWe are in for a surprise as far as 1970-1980 subperiod

results are concerned. Egn.l (table 3} shows that growth of
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GDF is not ex,lained by money whether narrowly def.nec or
broadly defined (eq.3 table 3). But the growth rate of money

stock whether M. and My is beiny explained by the growth of

1
GDP in a very significant way. The reasons for this type of
inference are;
(1) the period 1970-80 was an unusual period in
which food and raw materials’® prices increased
substantially.
(11)0il prices increased fourfold
were
(11i)5 out of 10 years of .this sub period [/ drought

years with 1979 being the worst one.

Thus growth of GDP was affectec more by these events
than money,Therefore, we should interpret equations 1 and 3
table (3) in ﬁhe light of these happenings. Since this sub-
period was aobnormal so the inference that money does not
explain GDP should be taken with caution. We tend to think
that the other statistical evidence provided so for, proves

the hypothesis that the behaviour of GDP is explained by money.

The interesting part of these sub-period results is that

they strongly support the endogeneity aspect of money.

As far as results regarding reserve money and unborrowea
‘reserve money are concerned they are marked by very high nega-
tive anc positive autocorrelation and therefore cannot be taker

very seriously.
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Thus, so far we have analysed the results for the whole
sample period anc two sub-periods based on quarterly data.
The whole sample period results and (1970-80) sub period
results show that there is a bidirectional relationship between
money and income but this inference is not supported by the
sub-period (1951-52 - 1966-67) results. In case of government
expenditure, there exists a bidirectional relationship between
government expenciture and nominal income but such relation

does not exist between government expenditure and real output.

In orcer to be certain about these inferences, we have
used Granger's test of bidirectional causality*. Equations 1
to 4 {table 4) test the type of causality that exists between
government expenditure and income. Equations 1 and 4 (table 4)
confirm the éarlier inference that there exists a bidirectional
causality between nominal income and government expenditure.
Eqn. {3) shows that real income (GDP at constant prices) depends
significantly on government expenditure. But government expen-
diture does not depend on real income. This confirms our earlier
conclusion that we arrived at on the basis of annual data.
Equations 5 to 8 (table 4) have been estimated t© test the type
of causality that exists between.money and income. Egn.{(5)

clearly shows that when income is regressed on past 8 values of

*for details see Ramlal Sharma, “Causality between money and
price level in India revisited, " working paper No.688, IIM,
Ahmecabad.
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income, on}y 65.65 percent of its variance is explained. But
with addition of 4 past values of Ml (money narrowly defined)
in the regression equation, the total variance of income
explained goes upto 90,82 percent. This means that nominal
income depends on nominal money. Eqn. (7) proves the reverse

causality. Wwith M. regressed on & past values of Ml only 57.63

1
percent of its variance is explained. But when 4 past values

of nominal income are included in the regression eqguation,

then the variance explained goes up to 86.63 percent. Obviously,
this explains that growth of nominal money depends on the
growth of nominal income. What about the relation between the
growth of money and growth of real ocutput? We have equations 6
ané 8 (table 4) estimatec for this purpose. It is very clear
that the growth of real output (real income) depends on the

growth of money. we have alrcady given an explanation why it

happend so while explaining the equations based on annual data.

Egn. () shows that rate of growth of money depends on
real income also,This appears to be a demand for money egquation

although our purpose‘here is somewhat different,

In order to see whether the conclusions arrived at for Ml
on the basis of ceusa.ity tests also hold good for M3, we esti-
mated equations 9 to 12 (table 4). It is obvious from eguations

10 and 11 that there exists a bidirectional causality between
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M3 anc nominai income, although this result is not as signifi-
cant as it was in case of My and nominal income. Eqn.(9) and
{12) very clearly show that even in case of rea. output and
M3, there exists a bidirectioi.al causality. Obviously these

inferences conform to the ones that we have reachegd for Ml.

The results of table (5) relate to the subperiod 1951-52
-~ 1966-67 and are based on quarterly data, if we simply go by
the criterian of the magnitude R2 (with no autocorrelation as
shown by the results and f ratio highly significant), then they
uphol@ the inferences we reached above. But one disturbing
aspect of these results needs to be noted. For instance we take
eqn}(l) when Y (reai output) is regressed on past 8 values of Y,

2

R” is .9983 anc when 4 past values of M, are added, R2 goes

i
upto .9985. Now this is only amarginal improvement. We can
say that both vaiues of R2 are almost similar. In fact, this
pattern is repeated in rest of the equations as well, which

means that equations of table 5 are auto regressive. Actually

it can be proved that if *

Mk = v&le-l + * "8 g N + l—\BMk-B * a0 (1)
and

. .
Yk = plyk-l + . s e v e, + ljBYK-B LI (2)

Now if quantity theory is valiqa and the rate of inflation is

constant then

(1) & (2)

*this proof has been suggested by Professor S.D.Lahiri, IIM,
Ahmedabad. The detailed proof is with the author and can be
obtained on request.
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So, the eguationc of table 5 also upheld the conclusiens

reachei sarlier.,

We estimated causality results for the sub-period
(1970-1980) also which are based oa quarterly data. They do
aot follow the pattern of results derived from quarterly data
for 1951-52 — 1966-67 sub-period (table 5). These results
(table 6) exactly follow the conclusions based on regression
results comtained in (table 3). Eqn. (1) (table 6) clearly
shows that during this period, growth of real output was not
influenced by the growth of nominal money. The same thing is
being revealed by eqn. (3). In other words money neither
narrewly defined nor broadly defined affected real output
during this sub period. However, the growth of money stock
either M or-H3 was significantly affected by the growth of
real output, as shown by equation 2 and 4 table (6). We have
already mentioned above that sub-period (1970-1980) was abnormal

in many ways and therefore, we got such results,

Comclusion:
Money is not unique in India as 1s claimed by the

monetarists in the context of the y.S.A. Because:

(1) Bi-airectional relationship was found between nominal

money and aominal income;
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(ii) the same type of relationship was found between
money anc real income:;
(1id) Money, Reserve money and unborrowed reserve money

were found to be endogenocus to the economic system;

{(iv) Bi-directional relationship was detected between
nominal government expenciture and nominal income;
(v) Money did not influence the course of behaviour of

real income in the subperiod (1970-1980);

(vi) Government expenditure aftfectea the behaviour of
real output in a significant way but was not much

affected by the growth of real output;

Ay

(vii) Government expenditure was found to be more effective
in affecting the growth of real income than tne stock

of money.
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t velues (.C4749) (1.27719, (C,1:93)

. c, ‘. @ o, .
~0.634 AURN, _, + S.O99LTAURM 4 1.80 AURA_,
(10.524) (9.1630) (1.77]

-2 .-;949Abai-zt' c

(2.4545) _ _
W= 9877 T2 L6t27
e e = o407
#{3,5¢) = 1%.47
cCho. (14 AL = G180 = CL0ELe DL, LG Te A G .
L vziuves (£.:2S7; {(.207) (.1C75)

-C.1136 AGbk—t_Z - c.o4c;¢A;-‘urt_3 - c.ola3dour
{1,6539) (0.6ClE) {(.3129)

cor.etant pricers R = .9363 R

F(L,53) = 1L7.C87
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Cec.No.{15; A GL; = -C.CC0935% + z.1'752Auamt + C.1082 ALK
' t values (299, (¢ 03L8) (0.102)

t=1

5,583 AUHM. . 1 6.132:20AUkM + 1.8864 AU
- tmi t-3 t-
(1C,8:9) (Y, 7685 (1.8764)

4

-2 25TA UI\'Mt_S
(2.3433)

current prices k%= 0.9627 E%= ¢.9ts84

Denve = 2-&396

F(6,52) = 219,703

eq.No.(16) AURM = 0.0173 - 0.CC49AGUr, + C.0z48AGLP, _

g 1
t+ values (£.45%57) (.1496) (0.6315)
‘, -O.O985AGDPt_Z - 0.;1923AGDPt_3 - 0.,0354 Acupt_4
(2.5034) -+ {0.49C2) {(1.0509
e . 2 - =2 -
current orices o= 0.9343 R” = C.9281
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Teoav 33 (1870-198C) wuerierly fate (Gog tirst oizterence)
Guk (Conttant Frices) Lets Frovicee wy krof.v.s.Cnitry

- L.?ZZE_AN

wheiv (1) AGLEY = .01953 + 0.v9l33APH

t 1t-1
L Values(1.2077) (.3t42) (L.d71)
- C 5 - L.03 ’ - 0.001%3 A1
C.CSET7A Mieoz { 044b7Ahlt_3 0.00193 0,
(C.355) (.1294) (e 2468)
constalit prices . Rz = 0,464 ﬁz= .« 3329

Dy = 1.9122
F(5,33) = £.7145

ec.ho. (2] A M, = - L5854 4+ 2.2113 Aeupt.+ C.7308A GLP, _,
t values (,9234) (3.5463) (1,178%)

+ 1.0426AGLP,_. - 1.93C2DGLP, _5 + 2.6CAGLF__,

(1.7176) (2.8299) - (3.7001)
| 2 2

constant prices R = ,7318 R°= 0.6912
‘ L, = 2.8246

F(E,:3) = 12,008

e ho. (3) AGur = 0.06113 + O L4681 AN + C.CC2901 AN .

t-1
t velues (8.372L) (C.5693) (0.C338)
+ 0.0CB061A M3t_2 + 0.0295251»;3,(:_3 + C.0Z2LA 1~:31_4
(0.09372) (0. 3409) .3177)
consiant prices K= 0.6%61 K= 0,6039

Dy = 2.2586
F(2,33) = 12.5¢

€C.No. (4] A M, = -C.1434 4 4.5C59A GuP, ¥ 2.0607 A GLF,_,
t values (.784) (2.7948) (1.4184)

t .. - .y -~
+ C.£099A GLP,_, - 4.9675AGLP__, + 5.2517AGDP__,
(C.3534) (3.4:66) (3.20:9

R2 C.+307 'Flz

D 2.1465
F(&,33) =32.36

= 0.8C051

n

4
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e . (L)

AGLy = ~C.02481 + 1,037 AN, - 1.1259 AR

t
(. 5318) (2.0L03)

t=1
t values

- 4,741 A1, . + 3.0CARMN - 0.lozd AR,
t=-3 [

t-4 -c
(12.€82) (5.20) - (.2430)
. | o 2 L =2 ,
corctant prices K™ = C.9718 R™ = .9%04
F(6,31) = 175,316
€G.Ne. (¢ AWM = 0.0329 + 0,0205¢ AGDE, - G;COTS8 AGDE_,

t values (6.9C5) (.2574) (C.089%)
! - “"C A y -
(.4451) {1.65%5) {1.9251)
. i e 2 =2 _
constant grices K™= 0.9C45 K= 0.8906
i = G.9829 _
F(%,33) = 62,8%
eg.No. (7) AGgor = -0.0225 4 2.033AUHMt - 1.7:%51 AURMt_l

t vaiues (.5495) (4.071S) (6.636)

(2.2451)

. = ¢ UEB29 A UR}-‘.t_

tez 4+ 2 lTA U;‘J-:t_
(11.C54)

£.70089)

3 ¢

-

constant prices K~ = .9745 Eé= C.9707

F(5,3:) = 252.61

ec.ko. (&)

T l .Obs?A}{I.t-

(1.6249) (5.20638)

A Uk = 0.0345 T0.0'ME._AGDI—'t + 0.0244 AGLF, _
t velues (£.5211) (,7112) {C.2206)

+ C.0Cc34 A ﬂ;r'i.)Pt_
(C'.O?..l:i)

1

+ C.OG32 A GDpt_
(.7717)

+ C,1299 AGDPt
(1.2743)

p 3 -4

Z

B* R = L2561

constant pricec ' K™= ,87%&
D = 1.,1325
F(5,33) = 46,
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Terle 4 33 (1911=-°2 =~ 1%c4=0L) Angusl D=te Kesults Daseo on
Grenger's fost (log s.conc dif:erences estimating
svi-cirectional causedity

eC.boe. (1) o =1 (& pact L, ahc 4 Past Yt) where dt = GOVEernmelt

wXoenaitur.
(current prices) Y = Gross haticnal
Procudct
witii 8 past Lo with 4 pest Y includ=a
K= .6911 R2= «e2d63 Rd= L9352 RZ= « 8645
i.l‘.‘ = 109470 D:s = 1087
F(6,15) = 4.19%2 F(12,11) = 13,2313
ec.ho. (2) L = (8 past di ana 4 Past Yi)
cornstant prices
vith 8 pest s with 4 past Y. incluceo
kY = .6743 K= .zocs RS = ,6918 K = .3556
Di = 241351 U, = 2.37409
F(E,1%) = 3.50094 F{lz,11) = 2.CcL7t
e .t () Y = Y{s past Yi &enc 4 pest ui)
constalit prices
viili_ & patt ¥ vith 4 pret s, _dnciuds=g
k4= .7:33;  Ef= .c297 k% = .c6t3; R .7183
Dl' = 201(.‘79 D"J = 1-9914
ec.bo. (4 Y = Y(5 past Yianc 4 pact sy )
Lurrent prices
with 8 past Yi vith 4 past By inciuceaq
k%= .6564 R4z .4732 k%= 7594 K= 497
Ddwae = 2.1167%7 C.owve = 2.C504
F(&,15) = 3,88z8 F(lz,11) = 2.8936

“hote: lac protiles ol theie equeidion: are not bein, ruported.rFowever,
Lhey Io avellaole with the auihor anu cal. ve obtzinut ©N IeGues
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e o. (D)

Y = ¥Y{= past y; ¢h¢ 4 past N

curr.int pricac

li)

iiF:mf_??it f; vith 4 past hﬂjinclucuc
K = .6865  R= 4732 R%= .eChz R Lecbl
Los. = 20119 Benme = 1705

F(b,1t) = 3.58B5 F{le,11i) = ¢,0%¢<

eC.lo. (0) Y = Y(8 pest Yi and 4 part M, .)
congstant prices
with & pasot Y vitn 4 parct Mliinciudcc
‘. .7585 R4 .6297 R = 1404 R = .67

D-v’ = 2.1297 v

F(1c,11) = 4.829

ec.llo,. (7)

A = I 3 S&E A
Y 1) (8 pest My

current prices
with & past M

s

Z -

R = .5763 L= .4087
D.ii.= 1.9584
F(8,15) = 3.3998

€L 0. (B}

M, = M

1 i

constant prices

with 8 fpast hli

T = .4067

KT= ,2763

L. = 1.9584
F(g,15) = 3.3958 ’

; and 4 past Yi)

with 4 pesst Yiincludec

R2= .£663

Lev. = l.482¢2

F(lz,11) = $.9392

3

=< _

.72C4

(& rast Mg 2nG 4 pe st Yi)

with 4 past Yiincludec

R2= . 30014
Dc‘i-';u = 10125‘

K

Z

F(12z,11) = 3.5698

.S221
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BCa how (9)

—_— —

Y (8 past Y, &nc 4 part MSi)

constant prices

wit: 4 pacst H3iincludéc

K = .7811:; E°= .6644 K= .87 %= .7283
W = 1.9918 DV o= 1.9628
F(8,15) = 6,6919 F(12,11) = 6.137

ig.No. (10)

——— i . = g - r

eg.No. (11)

M e e W Em e =

F(j oIND W (12)

Y =Y (8 past y; anc 4 past Msi)

a2t currenc prices

with ¢ past Yi

vith 4 past M

cJincludec
3i

Rz .6573 Rl=

v = 2.1155
F(8,15) = 3,5974

<4749
D.‘i

K= .812;

R°= .60%8
= 2.16527

F(12,11) = 3.945

i .t e = e o — ————

Mg = Mj(B past M3; and 4 past Yi)

at current prices

withi & past M

- - - ———t——

3i

witn 4 pest Yiincludec

- -

K%= .4479 T%= .1¢35 . k%= .620% 4= 8cec
O o= 2.C02 D = £.24
h3 = M3(b pact “31 anc 4 past Yi)

at constant prices

with ¢ peet M

ir.cluoed
i

K= .4479 -R%= _1t3% Kle L5942, 7%= L3605
I}.‘ = 2.002 l D-'v' = 2.1675 .
¥(2,15) = 1.5214 2.081

. RAARE et e o gt i o .
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Tgole o (19011=-012 - 1900-97) ,uUaric-rly cete [willts Lrced on

Grene:r'e tect (loerith socornd cifler.nceus) =wetinsting

'
LT A oot - S G S A= AR L LR

pi=clrectiornsl caucedity:

v e g A T R T ]

e ..o. (1) Y = Y(4 pest Yi enc § patt Nli)

con:tant pricec

with © part Yi klth 4 rast Hl incluaea

R= ,9933 o= J9YRC W= ,993% E°= .9-=0

— o

eq.ho. (<) Y = Y (5 pest Y. &nd 4 past M.,

col.stant prices

wltn d peet Y with 4 past M?iincluded
-

e —

2 -
ST =

R%= .9236 R%= .99:2

So s = 1.9641
F(b,48) = 383z2,2:% F(i12,41) = =474,.3¢

K

fl
.

\D
O W
troun
*
i
L]
W
\z
[2v)
ro

€C.l oL (3) Y = % (& pict Y, an. 4 pact K.’ii)
Current prices

r

with 3 past Y, with 4 p=et Mg 3i ir ciuced

K= .9072  T4= .o 37 R4z L907% E2= Y
. o= e il ., = «e12C11

F(L,45) = 4C32,36 F(lz,41) = 1355,61
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b = M. (€ patt Mo, <G 4 past Y,
5 3 KSR i)
Curlent prdoes

with = el PB' vath o4 cesl Y odnilucsd
- k-

RS= ..7%2 = LEET77 x= .9062Z %= .a705
L OH4E i = «L73

1
(5,45) = 40,92 F(le,41) = 33.C22

&(;.I\O- (E,)

Y = ¥ (8 past 1, @nc 4 pact Mli)

current prices

with 8 past Y, with 4 pret K

.incluceo
i

R%= .9960  R%= .9:¢63 R%= .5¢76 E%= . 9969
W = 1.8616 O, = 1.726

F(&,45) = 1£24,30 F(12,41) = 1433,57

ec.Nc. (6)

M, = Ml(s past M

1 ahc 4 pact Yi)

li

current srice-

with & past M

—
i)

with 4 pest Yiincludud

|

R%= 9523  R%= .9:56 k4= 968 R4 = L9597

L, = 201107 D..' - 1-9159
F(&,4%2) = 143.%9 #(Le,41) = 1CQow,28

[ ]

eC..No. (7)

M, o= ml(e past K and 4 pest Y )

1 1i

constant price:s

vitn ¢ past Mgy with 4 past Yiinclucee

RS = .9623 % .stte K= .9716 Re- .9633
v = 2.1107 D. = 1.927¢
F(8,45) = 143,59 F

—
—
20}

-
[
[ 0

St
"

117.17

rd
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A1970=71 = 1930=%1) pusrter)y Gate
Gt Qetd 1l TFeal tels pIoviGes oy FIof.V.s.Ghitlv

e .o, (1) Y = f(o part Yi and 4 paft M3i)
constant prices
with & past Yy with 4 past M3iincluaed
k%= .9987 k%= .9983 k%= L9991 Re= .9935
w = 1.9536 Dy = 1.752%
F(8,25) = 2413.7% F{1l4,21) = 18%56,72
€Ghe. (2) Ky = £ (2 past Mgy anc 4 past Yi)
constant prices )
with_i‘past Mgy with 4 pact YiiﬂCl%iii
h2= 5927 Re= .4637 Ké= .70%¢C _ R°= .5363
F(b,28) = 4.5672 F(12,21) = 1403,58
e e (3) Y = Y(E past Yi anc 4 pest Mii)
censtant orices
with O past y o owitn 4 past Yiinclu‘sc
K= 9987  R°= .993 Ré= 9387 Ré= .cvg
U. = 1.9836 . D o= 1.94:8
F(&,25) = 2473.76 F(12,21) = 14C3.%t%5
eC JC. (4) ml= Ml(8 pest Mli end 4 past Yi)
conttent prices
iiii £ past:ali tiin 4 pasi YiinCluEii
2 o mi _ | ' -
R® = .6508 R4 = .t302 k%= .79ce R%= .6713
F(8,25) = 5,£26 F(l2,21) = 6,6171




rable 7 :

(1981=L2 - 1L34=05) arnual_dota®

losrichade firse clifferernees

e

e No. (1)

AGLP = 000964 + C-lOEﬁ?AMlt + 092
t valuer (£.42L6) .2399; (1.
- ; ":b’ . - . f'_q d -

C.3% gAMlt-.d + C.200 AV e_3
(1.2:57) (1.2892)
current pSricer R%=
Ly
F(&

A -
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p—— i . A T Ao B AL ——— S — — ——-

2H0 A M
£444)

lt-1

. 201 5A“11
(1.C784)

-1
0.2192; R4
= 2.1532

€ Jho. (2)

h Ml = 003281 + G.lZlZAGDPt -
t velues (©.7331) (C.66T73)

- O.C?GAGUPt_Z + 0.1246 A GL t-3

G.C622 AGDE, _
(.3237)

1

-~ -

+ CL.T223 AGDPt_

A ——— e ————— e — =+

.C4%4

4

(.4313) (. 6C78) £2.380%)
' . Z -2
current prices . K= 0.3551 K= .2149
Ui = 1.9338
F(E,23) = 2.53
©G.No. (3) A GLF = G.0327 =~ C.CI2TAM,  + C.CT97TANM,, .
t values (1.7947) (C.1229) (CoTE34)
- - 4 - ¢ 1 A
O0.18624A M, _, = 0.00034 M, - + Cul32laM, ,
(1.5327}) (C.C643) (1.32808)
capstant prices };A= C.1561 1_3.‘2= ~0.0152
U, = 2,757
(g, 22) = .%1i61

*orly preferrec results nave pecn regort<aq,
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— e — et m e e o —m—— e N e o e e - A b — ——— b % s T T e st e e———

eG el (&) Ar.l = =C.0401 + C.02 2 AGLy 4 Cocutl A-Sbft_l

t values {(0.6242) (l.4503) (l.u3ie)
A T . LEYE =1L 45 GLE
(1.97¢1) {(1.13123) (Law421)
. _ 2 , . -<
cohstent prices R= C.21706 = 0457

Dy = 1.5919

G oG . (B) A Gy = C.08309 = G.OCE AV, = C.02L1AMi¢ 1 _(,0163AG
e - - . = t

t values (3.0584) {0.C395) {C.2312) (.7443)

coLstant prices R2= 0.0201 i-{£= ~C.0345

Uy = 2,7269
1’-‘(3,2;_) = ,1¢11

sG.ho. (6)  AGDP = 0.09C6 - 0.019504M,, + 6.2492 AM,_y - 0.0642 G

vzlues (2.6573) (0.0841) (1.1306) (1,0781)

t
m

cuirelt prices R2= C.C97 -Rzz -.CO0L 2
Dw = 2.536¢
F{3,2:) = .%vi7

€g.iv.e (7) AGur = C.0433 = 0.1_::'7Ax~i3t + C.0421 AF S
£ velves (1.6274) (C.731%) (Ce 1306)

. - i Y. N 8 : ”
+ c.z?:carf.at-z - C.teéT74A Moy 3 % C.41 9Al‘3t—4

{1.2953) (2.797%; (2.3644)
constant prices }(2= «2%1c §é= C.137%

1»'.‘-' = 401468
F(5,22) = 1.8%%2
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— e e e m——— e e e e e - = L e e s - e T ———— —— —————

cq.No. (8]

T = - Y - £Ec W€ :
A GLE C.C677 C.t CBAM3t + 0O 924A1\3t_1

t values (1.3378) (1.3259) (2.046)
- O.3208AM‘.5:_2 - 0.01959Am3t_3 + O.2284AM3t_4
(0.7739) (0.04u32) (C.66%)
- B . 2 - =2 .
curr<nt prices R'= C.143%46 K™= C,C086
U.'u = 4.3269
ec..ho. (9) A F‘B = C.06LE + C.16716 4 sbr-‘t + O.2243AGDPL_
t velues (1.6141) {C.Lb093) _ (0.T723LZ)
+ C.3434 AGLr, _, + 0.4784AGLF__, + C.494 GLF, _4
(1.0318) (1.5377) (1.6546)
constant prices R2 = (.2342 R = C.CET76
Ui = 6669
€ 0. (10} AM3 = (.,06712 + C.Cl427AGui,  + c.1oosAem:t_l
t values (2.4531) (C.1274) (c..8é§87)

. 0 I o 3 o
+ C.CT46AGUE, _, + C.1549 AGLE 4 + C.3367TA Gk, _,

(0. 6565 (1.2256)
current . ricers K° = ,32¢1 izz CetT23
Di = C.7LB2
P(L,~23) = 2.166]
e..ho, (11) A GuLP = 0.079 + C.07C2 AR, = C.0961 Arkg
t values (1.56167) (0.212%) {.2979)
[ o ) \ | 4 bl 11 " “. L4
(. 2246) {(1.467:2) (2.3153)
censtant prices Ke= 0.2210 Ff= C.cE27
O, = 2.6058
F(5,23) = 1.3113

——— —r —
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———— A - w—— ——r———— o e b ———— i At e A A = ke T M | i . i . ey

e.ho. (212) AcBE = C.0829 + C.CT46ARM, - C.1129 ARNM

t-1
t valums (1.6148) (,2411) (. 3366)

- - , g ’» \ [ =y " -
-0.0896A1¢%_2 - C'4649A}¢1,3 + c.729,A1¢t_4_c.0211Ats
(0.2592) (1.2665) (2.24935) (C.2119)
current prices R2= Ca2253

R%= c.o14
Ly, = 2.583

F(6,22) = 1.0661

* eq.lio. (13) AGDF = 0.04118 - 0.1239AURM, + C.CO4ZAURM, .
t values (1.9308)  (.8654) (.C677)

. , _
+ 0.0717AURMt_2 - 0.1949601\1~‘.t_3 + 0.20-2!1URMt_4

(C.4932) (1.3184) - (1.4918)
constant prices Rz; 0.1492
B2e-C,0393

L = 2.899¢
F(%,23) = C.7558

€G.hce (14) A GLE = 0.04197 - C,122900nM, + O.CC55AUQ, o
t valuee (1.2631) (0.%391) (0.03%2) ’
+ C.COE4LUKN:, _, = c.lmsmgmt_:} + C.20PBURN,_,
{(C.4563) (1.1707) . (1.4487)
(C.1689
constant prices R2 = 0,147
R = -C.0856
D = 2.3972

F(6,22) = .6319

— o — i - — . ——— s . v o . e ey wm e e W A e we v
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