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FRICE BEHAVIOUR IN INDIA - AN EXZPLANATION
THROUGH A MODEL OF SUPPLY AND DEMAND FOR MONEY

C. Rangarejen

Abstract

To what extent can cheanges in money account for changes

in price level? The model presented in this raper sesks tc
explain changes in price level through the divergence
between nominel wmoney supply fixed by monetery suthorities
and warranted money supply determined by changes in resk
income. After developing the medel in detail en e titempt

is made to test bhow far such & model ¢ xplains the behaviour
of genaerel price level in Ipndia in the past twenty yesars,

The cruciel behavio%al relationship to be estimated in
this model was the demand for money in real terms. Thres
aguations were estimated uging three variasnte £ the real
income Rmrmed varisble. These equatiocons together with
the chengee in real income formed the basgis Ffor computing
the price indexes. ¥e estimeted the price indexes for the
period 1950-51 to 1965~66.

While the 'preferred variasnt' of the model performes well
in terms of estimating the levsl of prices it does not
perform that well when year 1o yemr percentage chenges in
price level conatitute the basis of comperison. Out of 16
yeera in six years the percentege chenge in estimated price
index differes from the percentage change in ectual index by
more than 5%.
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PRICE BEHAVIOUR IN INWDIA - Al EXPLANAT IOM
THROUGH A MODEL OF SQUPPLY /\ND DEMNAND FOR
MONEY

To what extent can chadges in money account for- changes in’

price level? The model presented in this papef”seeks to explain
changes in price level through the divergence bhetween nominal

money supply fixed by monetary aﬁthorities and warranted money

susbiy defermined by changess in rzal income. After developing the
model in-detail, an éttempﬁ is made to tes®t how far such a model
,h;pLjins_fhé behaviour of general price level in India in the past
twenty years.

AD attempt to establish -a relationshlp between the quéﬁtity

of money and price level 1s as old as modern economics. & direct
pcoportionate relationship between the quantity of money and price
lavel as postulated by the orthodox quantity theory has never been
substantiated by ahy historical evidence. This is trueuof the Indian
experience in the past twenty yéars (Table 1). The years that experi-
enced.the highest increase in price level were not the years whicﬁ
had the ‘largest incréase in money supply. Nor for that matter the
years that had the largest increases in money supply vere the ones
that recorded steepest increases in price level. 1In establishing
theréfore a relationship between money én& price 1evei, one has to
construct an appropriate model of demand for monsy and then relate

the excess demend or suoply of money to changes in price level.



I. /{nalysis of the Modz1l

A;: 'Qﬁtiine of the‘Model

| Bothithé Cambridge cash balance equation ana the Keynesian
theory’éssume a poSitivé reiatiohéhip‘befﬁeén money Beld by the
community and the 1ével of income. In our model this relationship
is expressed in‘feai fafher than nominal magnitudes. &n ipcrease
in real income therefpre genérateé é; increase-in:fhé demand for’

“money. If, ﬁow?ver, the nominal money supply during the same period
rises at a rate faster than that warranted by changes iﬁ rcal income,
then the model postulateg, tﬁat the price lavel increasés tb aquatea
the supply and demand_for money in nomiaaiiferms;

- The modél:can bé aiggbrically presented as follows: Assume
that the demand far money in real terms is given-by'the folldwing
equation, |

M= a + by

where Money (M)>aﬁd national income (Y) é¥e measured in real terms.

Let thé‘ﬁritegléﬁelrin.the initiai year be given asiPO.and monay supply
as NEd'aha lét ué-aséume fhat the demand fo: and supply of monéy'was

in equilibrium to start_with. Then the warranted moneyléupplyrin
period t is obtained By-éddiﬁg to_money supply in the base year

the change in the demand for money caused by the changes in the °
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real income i.e. b (Yt - Yo) + MSO. Then it is postulated that
s
.LSt
b (Yt-YO) + NS

where MSt is the nominal moriey supply in period t. The price level
in any period is thus obtained by multiplying the base year price by
the proportion of the actual moniey supply to the warranted money
supply. When the actual money supoly exceeds the warranted money
supply, price level riscs.

The model thus builds on thé‘distinction between the ~“nominal
amount of money which is primarily detormined by monetary authorities
and the real amount of money determined by the functional relation

between the real amount of money demanded and re2l income.

Bs QE hn& fér Money

' The crucial behavioural relationship in the modzl is fhe demand
for money which is expressed as a function of real income.r Unlike the
consumption function which is estimated always in real terms there is

no 6qnsistency among the authors as far as the demand for money is .

‘ 1 . el .
concerned. Some have estimated it in real terms and some others in

1To cite some examples, Larence Klein estimates the demand func-

tion for money in nominal terms in Economic Fluctuations in the United
States 1921-1941. Milton Friedman cstimates the function in real terms,
See Milton Friedman, "The Demend for Moneys Some Theoretical and Empiri-
cal Results™, Journal of Political Economy, August 1957, fllan Meltzer
has experimented with both types of formulations. Se¢ Allan H}-Meltier,
"The Demand for Moneys The Evidsnce from the Time Series", Journal of
Political Economy, June 1963. ' ' ' -
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nominal magnitudes. The mzin reason for estimating the consumption
function in real terms is to avoid the presence of 'honey illusion!
in the behaviour of consumers. A similar considsration may be relevant

respact to money holding also.

In‘explaining thes Camb?idge casﬁ bélance equation M = kPY,
Pigou thought of K as the proportion of the reélvreSOUrces that the
socliety choses to keap in the‘form of titles to legal tender{‘-He intes
"For thesé“two objectives provision of convenience and provision of
security, people in general like to held in the form cof titles to legel
tender the aggiegate value of a given quantity of &Eeat".z However,
while the movitation is to hold a given proporticn of rcal income in
the form of mone?, under the theory, the proportion will remain the
same even 'in noﬁinal magnitudes in all equﬂibruim situations. In |
explaining the process of price change underlying the quantity
theory of money Don Patinkin-wrg%g: "An -increase in the qdantity of
money distprbs ﬁhe optimum rélation.between the levél of mohey balances
and tbe indiyidual‘g.expenditureé::this disturbanCe“génerates an
increase in the planned wolume of these exﬁenditures {the reél -
balance efféct); and this incxease'creéfcé pressures ﬁﬁ the piice
level which push it upwards until it has'riséh iﬂ-thé sam; progortion
asnfhe'quantity cf money".3 This'kind of reasoning impiiés-thatfphe-
Qeménd;gﬁ;#e:for;real balances as a function of o wouid be aiéer£i_

o . 7 o o
cal line. The presence or absencs of money illusidon in the demand

QA.C. Pigou, "The valuz of Money" included in F.M. Lutz and
L.M. Mints, 'Readings in Monetary Theory, p. 164.

3Don Patinkin: Money, Interest and Prices, p. 163.




function for morey can be treated as a puraly empirical question,
However, since in our model ths demand for money cquation plays the
role of determining the changes . in priééé,'it is bost estimated in
Taal terms.,

In the model presconiad carlier, o have not intrcducad in the
deﬁand for money equation any variable cther than income. The two
other VaIlﬁbl s which are important theoretically are the rate of
interest and wealth. Given ths unaveilability of data on net wealth,
the omission of the varisble in the estimation of the function is not
serious. The role of rate of interest in the demand e¢quation has a
long and controversial history. Our omission 2f the rate of interest
in the equation is not on grounds of theory hut because of quantita-
~ tively small role played by interest. However, the introduction of
the rate of interest variable doessnot affect the model sé long as

we trezt interest rate as exogenous to the System.4

41t is lagitimate to Taise the oguostion whether or not interest
rzte is determined by the demand for and supply of meney. Toregard
inrerest ratc as exegenous variable is justified under the pecular
conditions that prewvail in India. Except for the rates that operate in
the vnorganized sector of the money market, all the other rates are
determined by monetary authorities. They can in no sense be regarded
as 'competitive'. Giwven the contral cver the funds which can be dirsc-
ted into finencial essets, the government is able to fix not only the
rate but also the quantum of investment. Undoubtedly interest rates
.have shown an upward trend. This is in part a recognition of the factors
operating in the economic system by the monetary authorities.’ But thie
. 1s a far ery from saying that they 2re competitive Tates or rates
ditermlned fully by the operatlon of the forces on the demand” and supaly
= deo



Ce , melicatiﬂns cf the Model
- The most éé;iods-objection that can be taken to the model is

that it'tieais Y as Béing‘indepeﬁdent of M, Whittlesey wr1t1ng on

the relatlonshlp between M and Y distinguished among the thres roles

of M - passiwe, perm1551ve and act;ve.5 While the passive role implies
nd'relationship between M and ¥, the permissive réla omphasizes the

nead fpr M ta édjuét itself to gchanges in Y. The active'rolg would
regaid b4 chaﬁging as a result of changes in M.ﬂ Our_quel:onitha_face

it implies the second Tole. | |

The 1mpact of changes in money on income constitutes the COIE of

monetary theory. The Keynesians trace the effect of changes in money

on real ‘Income via interest rate.‘ The pgét—Keynesians_have,exténded

thé original two assets {money and bonds) model to include various
.fiﬁancial assets and hévé thus adopted 2 portfolio balance approach.

The honefarisfs have been content tb establish a relationship between
money and inceme in nominal magrltude. Frledman wrltes “1f price and
.1ncome are free to change the attempt to spend more will raise the
Avolume of expenditurss and recLLpts,expressed in nominal unltsgwb1ch will
'lead.to;blddlng up of pmlces and perhcps also to an lncrease in cutput. n®

Thus the effect of an increase in money is partly on prlces ‘and part

lf on output At ancther place Frledman writes, ”IhL general SubJect

of d1v151on of changes in mongy income between prlce and quantlty

5C.R. Whittlesey, "Relation of Money %¢ Economic Growth,® American

Economic Reviow, May, 1936.

6Mllton Friedman, A Theoretical Framework for Monetary Analysis,
(National Bureau of Economic Rescarch), p.3.




badly needs more invegfigation. None of our leading economic
theorists has much to say about it".7 While the Friedman approach

of treating money as the‘substitute not only for financial assets

but also real goods seems to be a2 more fruitful approach from the
point of view of the developed economies, the analysis itself is

not complet¢. In the controversy over whether money matters Friedman
had said at one point "We have always stressed that money matters

a great deal for the development of nominal magnitudes, but not

over the long run for real magnitudes......The real wealth of 2
society depends much more on the kind of institutional structure it
has, on the abilities, initiative, driving force of its people, on
investment potentialities, on technology - on all of those things.
That's what really matters from the point of visw of the level

of output".8 Perhaps what applies to developed economies in the
long run applies to developing economies in the short run. Increase
in output even in the short run can be treated more as a function

of real factors than monetary factors. It is this kind of an approach

that justifies treating real income as the independent of money.

7 :
. Milton Friedman, "The Monetary Studies of the National Bureau”
included in his book, The Optimum Quantity of Money, p«279.

8

Heller and Friesdman, Monetary Vs Fiscal Pclicy, p.47.
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II. Empirical Findings

A+ Demand foi Money E.qu_a_’t;’.ions'

As mentioned earlier, the crucial behavioural relationship to
be esti@ated in our study is one between real income and real money.
The previous studies on the-demand function for money in:India have
mainly dealt with nominal magnitudes. :In establishing a relation-
ship between real income and real money, we divided income into ’
income originating in agriculture and income originating in sectors
other than agriculture. This is on the assumption that the behaviour
of the two types of income recipisnts is different. It might have
been useful to take only monetised agricultural income rather than
total agricultural income. But in view of the differing estimates on
tﬂe degree of monetization, we have taken the total -agricultural income.
It has also been poinfed_out that bulk of the agricultural outpﬁt in
a year, though inclqded in_the national income of that year, actually
comes into the market only in the following.year.9 Therefore, the
concept of income relevant to the demand for money may be the one that
' inCIUQggmcurrent y2ar's income oriéinating in the nanag;icgltu:al

. sectors. and the. previocus year's income originating in agriculture.

%For this reasony: K., Raj while making a study of price behaviour
in India included the agricultural cutput of the previous year in
computing the supply of the current yzar. See K.N. Raj, "Price Beha~
viour in India -~ 1949-66; :An Explanatory Hypothesis”, Indian Economic
Review, 1968, p.66




We have indicated 2 combination of these two as lagged income and
have estimated equations using the lagged inceme also as an indepen-
dent variable. The concept of real money also raises some difficul-
ties. The question is whether it is appropriate to deflate nominal
money by a price index or by the national ihcome implicif deflator.
We have made estimates using both preocedures,

We give below the equations that we had gstimated uéinq the

annual observations for the period 1951-52 to 1969-66.

. . "
RM_ = 450.398 + .143y, R = .872 (1)
(10.15%) )
RM, = 696.854 + .182 Y . + .051 YA, R“= .869 (2}
S - {3.956) (.489)
RM, = 490.487 + .14l Ly’ R2 = .910 : (3)
(11.57)
where

RM = The average of the end of the month stock of money over the
year deflated by the wholesale price index.

¥ = ket domestic pfoduct in 1948-49 prices.

Y = ‘Net domestic product in 1948-49 prices originating
in agricultural sector.

NA = let domestic product in 1948-49 prices originating
in non—agri;ultural sector.
LY = The sum of net domestic product in 1948~49 prices

originating in non-agricultural sector in the current
year and n2t domestic product originating in the
agricultural sactor in the previous year.
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2

RM' = -207.772 + .212 Y R“ = ,936 (4)
(14.26) 5 '
(20.044) (3)
where
RM' = the average of the end of the month stock of money over the

year deflated by the national income deflator.

B. Estimating Price Level

We had given earlier the formula for estimeting the price level
for each year. The exact procedurs followed is given below. ?tafting

with the initial level of income, monvy supply and the wholesale price

. level as of 1945-50, we computed for each Year the change in income in

1948-49 prices from 1949-50. We multiplied this change in income, by

" the appropriate coefficient from the demand function for money to give

us the werranted change in money supply. Adding this warranted change
to the base year money supply gave us the desired level of money supply
in any year. Price le;el for eachryeér is obtained by multiplying the
base year wholesale price index by the ratio of actual monesy supply to
the desired money supply. Corresponding to cach demand function for
money there was one estimated éeries?érice level. The price indices
computed and the actual pricé'lgvel for the years 1949-50 to 1965-66
are given in Table 1. We have alsb given in the same table, the esti-

mated price index according to certain other models which we explain

later.
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C. Testing the validity of the Modeld

How well doss the model presented in this paper estimete the
price index? For examining this questicn we adopted several procedures
such as 3) computing .th: correlztion bztweoen the estimated price index
and the actual wholesele price index, b) comparing the year to year
- percentage changes in the estimatod price index end the actual price
index, ¢) the number and th: oxtent of under estimation end over estima=
tion, d} computing the average of the .absolute difference between the
percentage change in the sstimrterd index and the actual indexes, ¢) pre~
dicting the price index outsidc the samplé-péiiod and f} comparisons

with the predictive ability .of some other models.

i) Compuﬁing correlatioh between estimated and actual indexes

" There is a hlgh degree of corrLSpondence between the movement in
the est1mated prlce index and the acturl index as evidenced by the high
value of R {Table 3). The computed price'index and the actual price
indexy in general, move together. Thefe is not much diffSrencé in the
value of R2 aﬁqng the different models.

i1) Comparing year to year bercentagg change-

In an exercise of this type, 1t is more 1mportant to sege how wall
‘the year to ‘year changes are predictéd than look1ng at the estlmated
level of index. As ‘can'be seen from Table 3, there is 3 sharp drep in

the. ‘correlation coefficient when year to year perc:ntage changes in the
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actual indéx and the comput ed indéx are correlated. Also there is a

. marked diffsrence in the pre&iﬁfing api;ity of the models. Model 3
which‘coﬁbutes the priéé'ihAGx-thiaugh & demand function for money
which has iagged'income as éhe independent variable, fares best.
However, even In thighcése; the value of R2 is only .40. Thus our

- conclusion is that ﬁhile the models tﬁat we have presented predict
fai:}yVWell; tﬁe bfbad behaviour of wholesaie:prices, they are not
quite sucééésfﬁi in pre&icting year to year changes.

iii) Extent of over or under estimation

Comput ing the correlation coefficient may not rcally be the best

way'oprpmpaxiséﬁ between tﬁe"predicted and fhe actual price index.
.fTherg”are Many-dther-wa?sfof‘combariéén.ﬁjbne.is;to look at how many
times the percentage change in the prediéted_index ie higher oT Iowsr
than that in-the actual index. Detzils of such comparisons are given

in Table 5(a). The pfédibted priée iﬁdex us?ng Model 3 under estimgtes
positive chaﬁges'7 times. FrOm,tﬂe éoin; of v@gw_ofrfgrecagting,“turning
point errors are more serious. For 1953-34, ﬁodel_a predicts a fall

in price index, when price actually rose. For 1994-55 and 1955-56

the Model predicts riss when orices ACtually feli. ~In fact, the “fncrease
in prige in 1953-54 ‘would ﬁave'been'ﬁery diffisult te predict by ahy
-mﬁde; relating Qoney éupply’with f;alrinépme. In that-year, money

supply practically remained unchanged while aggregate rs2l income increasec
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by cver 5%. Whatever value of the parameter for income in the demand
function in roney, this type of a model could have only.predicted a
downward trend whereéé the prices actually rose. It 1s easy enough
for any modéi to predict increases in price level. This is the gencral
feature during this period. However, between 1950-51 and 1955-56
theré‘héﬁé‘beéh four years when wholesale price fellf Thase were
1952-53, 1954-55, 1955_56 and 1961-62. Of these, Model 3 predicts
correctly the two negat1ve changes in 1952-53 and 1961<62 but not the
other two.x

"“Téblé 5(b) éstiﬁates the extent of difference between the predicted
- percentage bhange éﬁd the actual percentage change. Qut of 15 changes,
‘accoxrding to Model 3, t;ere are 5ix years in whigh the‘prediCted per-
change change differed from actual ogrcentage chang by mor: than 5%.
We also OQmputed the mean of the absolute dszerenc¢ between the predic-
ted. pexcentage change in a year and the actusl percentage in a yeszr.
The mean values of these absolute differences are given in Taﬁle 5(c).
Model 3 which once again fares best ha; a meéhmﬂifference of about 4%.
Gonsidering the fact that the average of‘absqlute percentage ghénges in
the actual price index is 5.8%, the difference of approximately 4% could
bg:regarded as high.

1v} Predictions OUtSlde the sample_gerlod

- We have analyced 30 fa¢ hnw the model estimates the price index

for the period 1949—50‘to 1965~66.3_Though1§ctUaI price index does not
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enter into our predicting medel, this was, howevar, the sample

period for estimating the demand for money equation. So we tried

to see how well this model predicts price level outside the Qample
_peripd. Using Model 3, we find that the predicted'piice'index for
.--1966-67, 1967-68 and 1068-69 is 175.46, 186.28 and 185.4. This would
‘,imply a; increase of 12% in the price level in 1966-67, 6% in the

.price level for 1967-68 and -.5 of:1% in.1968-69; These are to be
| compared with the actusl price changes of 13.9%, ll.é% and -1l.1% in
these years. Whil§ the predictions féf-i966-67 and 1968-69 are quite
Aclose tofactu;ls, there is considerable under estimafion,of the increase

in the price level for 1967-68.

v) Comgaiison with Other Models: |
The Raj Models Tﬁe-model tha# we have examined so far attempted
to ralate changes in price to changes.in money supply and demand for
money. - There have ?een.bther attempts to prédict pricé level changss.
| Perhaps, ﬁ@e ﬁotéble among them was that ﬁf Profescor K.N. Rajlp. in a
paper ﬁubli§hed some yeérs ago, ﬁaj.constructed a model in which price

changes were explained by relatlng aggregate demand to' aggregatb SUpp¢V-

Aggregate demand in any Year was treated as being equal to aggregate

damand of the prevxouﬁ year plus the multlpller tlmEs, the changes in




15

-

autonamous outlays in that period. iwggregate supply in any year is
tékeh to be egqual to maxket walue of the supply-in the precezding year
plus change in supply during that year valued at the price of the
preceeding year. WWhen aggregate demand duiing thé year exceeds, the
aggregate supply at previocus year's price, price rises to make the
value of the latter equal to the former. It is not our intention hire
to examine that model critically. e compare here only the predicticns
of the Raj modéel with the predictions of the models presented in this
paper. The predicted price level according te Raj model is given in
Table 2.

Raj while comparing the predicted price increase with the actual
had saild "It will be seen that the officizal znd predicted series move
together fairly closely". This is trye only if we compare the level of
the predicted 2nd the actual index. The correlation coefficient between
the two series is high as .96 which is not wvery differént from the
correlation ccefficient obtained by the moﬁey supply models alsc.

However as in the case of models presented in this papef, when percentage
changes are corrélated-the correlation.coefficient falis. If ﬁe éubmit
the Raj model to the other tests, itlis 5éen that the model has not
performed well, if year to year changes ers treated as the Baéigaqf
comparison. Details are found in Table 5 (a); (k) and (c).‘ |

 '0ther Models:z'lt‘is not uncommon to find writers étteﬁptiﬁg to

- establish a direct relationship betweun price lewvel . on the one hand
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and the money supply and real income on the otner. Moneay supply is
assumed to have ‘& pasitive effect and rgal inccme B negatlve gffect.
These models can at best be descr1bad as 'ecclectlc‘, Thgy are combi-
| natioﬁ_of supply’ and demand éharécteristies and the e#act dyﬁéﬁics of
the price formation is not very cléar from such é model. However, since
such éxplanations are frequently offéred; we tried to c&mpare the predicv—
tions from sucE a model with the models of this paper.

| The usual £echniQué is to regress the price index on ﬁoney and real
incéme. We estimated two equations. The first was obtained by regressine
the wholesale price index on momey supplylénd ﬁhe réai income of'the same
year. In the second equation, we regresséd the piice,index on monay |
-suﬁply aﬁd'nbn-agridulturai'income of the‘cﬁrrent yéar and agricultural
'incéme of the previous year, The predicted leCe index using these tun
equations are given in Table 2. We refer to these as models 4 and 5. T
may be noted that fhe models presentad in this Qaper and the Raj_model
gélong to different.cafegory beéausé in“these models the actual price
index is not dlrectly used to get the predlcted 1ndex.

Of the models 4 and 5, madel 5 which 1ntroduces separately the
agrlculture income of the previcus year performs better. In thls tase
also, while the corralat1on coaefficient betweer actual 1ndex and trm
predicted price 1ndex is hlgh, the coefflclent drops steeply when the two
serles correlatéé ;¥e percentage chanQESJin price. Model 5, compares

favourably with model 3 in terms of other tests as can be seen from Table
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The various tests indicate that an attempt to explain the price

level changes through a model of supply and demand for money performs

as well as a model which approaches the problems from the side of
aggregate supply and aggregate demand. However, in the case of both
types of models, whilc the official and predicted series move together
closely there is not that close correspondence when year to year changes
are compared. Part of thé difficulty lies in determining which price
level is determined when we use a model of supply and deﬁand for money.
When we talk of demand for money in r:al terms, it is not very clear
whether the nominal amount of money should be deflated by the wholesale
prlce 1ndex,rpr consumer price index or natlonal income implicit deflator.
If the desire to hold the money is deemed to be arising out of 'transac-
tion motive', therappropriate deflator }s one which ié weighted according
to the importance of transactions. Mo such deflator really exists. We
have, however, attempted to se< whether é model iike this wduld estimate
better the national income deflator thaen the WhoieSaie price index. In
fact, movements in the natiomal income deflatords not correspond that
closely to those in the wholesale price index (Table 1). The former
shows less variation than the latter and durlng the pﬁrlod 1951-5? to
1965«66 there are at least two years when the two series have moved

in the opposite direction.

Gomparison with national ifcome deflator
Using cquations 4 and 5 (which use money'Vaiiable deflated by

national income deflator) and following the general procedure outlined
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earlier for computing the:pr;ceflevely,ye derived the price index.
ACorrespOUQing to the two equations,,there,Were'twdfprédiptéd:séries of
p;ice-level. We refer to tﬁem aS‘hbdel-l'”and 3?4 Predicted-Series and
yaar to year percentage changes are given in Table 6. fébie.?;giveS-
the carrelatlon coeff1cient and the other tests of comnarlson. Between |
‘mode}s 1" and 3!, the Iatter'fares batter. It ¢an also be 'seen that in
1all tﬁe.ggsts?;the model 3':§erforms better in relation fo‘national
iﬁcoﬁé implicit deflator than the corresponding model 3 in ieiation to
_wholesale p¥ianindex{- We used model 37 to predict price lavel outside
the saaple period. hccdiding to this model, the predicted percentage
ghanéés in the price lavel in 1966-67 and 1967-68 aré'reséectivaly

13.3% and 5;5%_whi1e the actualsrfor'thesé years are 15.5% ard 6.5%. ¢
The predictions are close to the actualss - Thus there is‘ruason to
belleve that a model of” the type presented’ in ‘this paper provides a
better estlmatlon of an index l1ke natloncl income ncflwtor than the
wholesale price 1ndex.:

Prlce 1evel and definition of morey

We also txied Lo see whether inclusion -of time deposmts in money N
would give a different picture. So starting with a demand function .
for money whibﬁf;nGIUded time deposits, we;foLlowéd the $ame ﬁrécedu;gﬂ_
to derive a price series that can be compared witﬁﬂihéiﬁhéiésa}e price
level. The results {not reported here)-@gtgfn&£¥m¢féﬂéfoﬁiéiﬁg'ﬁﬁaﬁ

the earlier results.
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III. Conclusion

The purpose of this paper is to se¢e how far the price changes
in India can be explained by excess demand or supply or money. To
compute the required or warranted amount of money in a ysar, we uysed a
demand function for money in real terms. Treating the changes in real
income as given, we computed for cach year, the required level of
money.. fhiS~together with the actual money supply enabled us to
estimate the price level. The general conclusion that emerges from
our study is that the predicted price level according to such a model
moves in general closely with the actual price index. Howzver, therc
aTe considerable divergences between the predicted and the actual
series when a comparison is mad: of the yvar to year percentzges changes
in price level., 4lso a model of this type explains better thc movement
iq an index such as national income daflator than the wholesalé price

index.



Percentage Change in Money Supply (M), Wholesale

Table 1

Price Index (WPI} and National Income
veflator {1iiD)

L b 28 s s By ety b et

Years % in M % in WPl % in MID
1951-52 1.3 2.4 1.8
1952-53 -6.7 <10.4 -5,2
1953-54 0.4 4.7 . 0.7
1954-55 4.7 <6.6 ~10.5
1955-56 10.4 2.3 1.8
1956-57 8.6 10:5 7.9
1957-58 5.1 2.4 1.7
1958-59 2.5 4oa 3.4
195960 10.7 3.9 0.9
196061 2.6 6.9 1.7
1961-62 4.3 ~C.6 1.9
1962-63 8.8 2.9 2.0
1963-64 | 11.9 6.6 6.6
1964-65 10.2 12,8 . 105
1965-66 _ 1Cufie 8.1 3.2



Tahle 2

Predicted and actual (wholesale) price indexes

— A iy W A e e W mp wm mm et e s D my M me ww me M e e TS e mm b vE e TR o e e vm s e

— e mm wm R e mm mh T mR M M A my MR o e e am wm YR e R R wE B R — — M e mm T e wm W

1950 101.5 101.5

1950-51 . 104.5 '164.7 103.7. 107.3 - 104.5  109.5  109.5
195152 10867 103.7  103.7  108.8  104.4  10B.3 121
195253 94u5 941 945 104.3 99.1 98,6  100.2
195354 92.2  90.6 2.5 IcL6 - 97.8 961 104.9
1954-55 94,7 . 93,2 92.9 ©  100.3 99.9  97.3  98.0
1955-%6 1029 101.9  101.0  107.4 - 106.0  104.6  95.8
1956-57 108.2 106.6  107.9 " 08,7 110.2  109.2  105.9
1957-58 .113.0 112.8  110.5  107.6 114.5  113.2  108.4
1956-59 1124 110.0  113.%  109.1 1144  113.4  113.2
1959-60 122,2 121.0  1i9.4 113.3 122,8  122,7  117.6
1960-61 119.4 116.6 120.2  119.7 120.2  123.3  125.3
lg6l-62 121.6 119.6  119.5  120.8 122,56 122.2  124.%
1962-63 128.8 128.1  127.0 129.1 130.0  128.3  128.1
1963-64 139.1 138.5  139.6  144,9 140,3  138.3 136,59
1964-65 146,5 14s.3  148.4  153.8 146.0  149.6 | 194.0
1965-66 150.6 162.6  156.0  158.8 164.8  166.3  166.5

Model 1 uses equation (1) to predict price level

Model 2 uses equation (2) "

Model 3 uses esguation (3) _

Model 4 uses the equation: Price index = 66.58+.0336M -.0028Y
{5.475) (=1.473)

Price index + = 81.02 + ,0526 M - .00041 Yﬁt_l
' {4.420)}
—.015 Yb-;AJ_

Model 5 uses the equationg
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Ta?le 3
Percent:age changes in predicted and actual

indexes S -
Year Model 1 'Model 2 Model 3 Raj Model Model 4 Model S5 Actual
1949-80
1950-51 +3.C  +43.2 | +2.2 + 3.7 + 2.9 + 7.0 +7.9
1¢51-52 -C.8 ~-1.0 +et2  + 1.4 + 0 ~ 1l +2.4
1952-53 9.0 2.3 '~ -8.8 - 4,1 -%.1 -89 -10.4
1953-54 -2,4 -~3.7 ~2.1 - 2.6 - 1.3 <25 +4.7
1954-55 2.7 +2.8 +0.5 - 1.3 + 2.1 +1.3 -~ 6.6

1955-56 8.7 9.4 8.6 + 7.1 + 6.1 +7.5 - 2.3
1056-57 #5.2 #4,5 6.9 +1.2 + 3.9 + 4.4 +10.5
1957-58 +4.4  #5.8 ¢ 2.3 - 1.0 + 3.9 + 3.7  42.4
1958-58 -0.6 -2,5 4+ 2.8 + 1.4 - 0.1 +0.,2 4.4
1959-60 +8.7 § 140.0 + 5.2 + 3.8 + 7.3 + 8,2 + 3.9

1962-63 5.7  +7.1 - 6.3 4 6.9 + 6.1 45,1 + 2.9

1963-64 +7.9 +8.0 + 9.9  +12.2 + 7.8 + 7.7 + 6.6
© 1964=65 +95.3 + 4.2 + 6.2 + 5.1 + 5.2 + 8.2 +12.8

1965-66 +8.9 +12.6 . + 5.1 + 3.3 +10.5  41l.1 + B.1
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Table 4 -

Degree of Correspondance: 'l;f_-‘::'bé‘tweeﬁ 'pfé'dicfgd ang_actusl price index

2

a) Level B

Hnde-ll and Actual 961 .923
" -Model 2 and actual 960 .920

Model 3 and Actual 965 w93
‘Raj series and Actwl W96 .933.
Model 4 'ar;_d_ Actual 965  .931
n_ﬁoael 5 and Actual /.977' 9ss

b) Per;entag‘v_e Cl‘iahgéfs |

Model 1 and Actual A%440 . 4191 -
Model 2 and Actual 359 . .128

‘ Mogel 3 and hotwl _ +609 -371.

Raj series and Actual .49 .241
~ Model 4 and Actual ' 472 2225
Model 5 and f\ctﬁal ) .610 372



Table 5 (a)

Other measures of comparison

{2) Number of over estimations and under estimations

—----.-——n...———.-__.,—.—m.-—t-__—'-——__.r-—-—_o--—--

Under estimate .
of positive 4 3 - 7 a 5

change

Ovéi estimate

of positive

change 4 5 3 2 3 3

Under estimate
of negative

change 1 1 1 2 1 1
Over estimate

of negative - - - -

change

Turning point
2rrorss

Prediction
positive when
actual negative 3 3 2 2 .3 2

FPrediction
negative when
actual positive 4 4 1 2 3 2

tlmost equal 2 -: 1 , 1



Table 5 (b)

Extent of Deviation .

———t . e A p——— —— - - i

. Difference between predicted - Hodel 3 "fRaj Model Model 5

. % c¢hange and actual ¥ change
Less than 1% 2 : 2 3
Between 1 and 2 3 2 ' -2
Between 2 and 3 2 1 - 1
Between 3 and 4 3 2 2
Between 4 and 5 - 2 ‘ 3
Above 5 é ‘ 7 . 5
Table 5 (c}

Average of Absolute Deviation Between Predicted
Percentage Change and Actual Percentage Change

Model 1 4,844
Model 2 5.788
Model 3 3.955
Raj Model B 4-358, o
Model 4 4,753

Model 5 4, 00C

- e e s g T B .
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Table 6

Predicted and &ctual Income Income Implicit Deflator

- o e we e om - om we W S e e e T T . R TS, - wm W o A o am e e

Predicted Price % change in Predic-

Actual Deflator

YEAR ; Index ted Price Index 7
éModel l'é Model 3+ § dodel l'?; Model 3 gLeve:l f % change
‘ ? !
1950-51 105.3 | 103.8 ] 1077
195152 103.4 103.3 - 1.9 | - .45 | 109.6 : 1.8
1952-53 . 92.6 93.2 | - 10.4 | - 9.7 103.8 ;, 5.3
105356 || a7.5 9¢.2 | - 5.4 |- 3.2 | 1045 | 0.7
1954.35 i 89.4 89.0 2.1 |- 1.3 93.5 }-10.5
195.-56 j 97.3 96.1 8.9. 7.9 95.2 J 1.8
1956-57 -l 100.2 |  102.0 2.9 1 6.2 | 102.8 4 7.9
1957-58 |} 106.3 | 102.2 | 6.1 1 1.2 \ 104.6 } 1.7
195859 | 101.7] o6l f.- 43 [ 2.8 | 108.2 A 3.4
1950-60  § 11).¢ 109.5 9.7 3.2 109.2 [ 0.9
1960-61 105.6 | 109.5 | - 5.4 0 111.1 1.7
1961-62 107.4 | - 107.1 1.7 ) - 2.2 gi‘113.3 1.9
1962-63 114.4 113.0 5.5 5.5 1 115.6 | 2.0
1963-64 122.3 | 123.5 6.9 9.3 | 123.3 6.6
1964-65 | 128.4 | 129.8 2.5 § - 5.1 © 136.2 | 10.5
1965-66 | 141.9 | 134.5 13.2 f 3.6 1 140.6 | 3.2
i | L -
I
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‘Table 7

Tests of Comparison

Degree_of jGorrespondance

(a). Levelk’

" Model k1" and Actual-
- Mod¢l 3 and Actual

{b) ?EICQntage'changess

Model 1' and Actual
Model 3' and Actusl

ST .

Number of un

der estimation

Model 3"

‘Under estimate
of positive
change

-Over estimate
of positive
change

Undex eéﬁimaté
of negative
change

Over estimate
of negative
change

prediction
pesitive when
actual negative

Prediction negative
when actual positive

Almost equal

&7
.84
.90

o7
420

Eitent of Dewvigtion

Modal 3¢

Less than 1%
Betwesn 1 and 2%

Between 2 and 3%
Between 3 and A%
Between 4 and 5%

sbove B

A N oW




