-

View metadata, citation and similar papers at core.ac.uk brought to you byff CORE

provided by Munich Personal RePEc Archive

MPRA

Munich Personal RePEc Archive

Long run demand for money in India: A
co-integration approach

Sahadudheen [

Pondicherry University

2012

Online at http://mpra.ub.uni-muenchen.de/65563/
MPRA Paper No. 65563, posted 23. July 2015 14:33 UTC


https://core.ac.uk/display/213974156?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://mpra.ub.uni-muenchen.de/
http://mpra.ub.uni-muenchen.de/65563/

LONG RUN DEMAND FOR MONEY IN INDIA: A COINTEGRATION
APPROACH (1970 TO 2010)

Sahadudheen |
M .Phil scholar
Department of Economics
Pondicherry University, India

Shd4frnds@gmail.com

+919042458737



ABSTRACT

Demand for money plays a pivotal role in deterngnihe welfare implications of monetary
policy actions in an economy. This study estimatesl demand for money in India and
investigated various determinants of demand for eycior the period 1970 to 2009. The
study utilized Johansen-juselius cointegration ysigalto test for the existence of a long run
relationship between the variables and an Errorégction method is then used. The study
concluded that the income and price has a postifeet on the demand for money. On the
other hand, interest rate and exchange rate hagative. The income elasticity is 1.98 and
showing significant, implying that in India, a opercent economic growth requires around

1.98 percent increase in the nation’s money supply.
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INTRODUCTION

Demand for money is an important concept in théohysof economic thought and
can be defined as the desired holdings of monegnbek in the form of cash or bank.
According to Mankiw “the demand for money refletit® degree of willingness to possess
money by economic entities”. It plays a pivotderm determining the welfare implications
of monetary policy actions in an economy. Since #arly 1970s a sizable chunk of
empirical literature in monetary economics has bemmcerned with the demand for money,
because money demand is considered as an impantioator of growth of a particular
economy. The demand for money function createscidround to review the effectiveness
of monetary policies, as an important issue in geahthe overall macroeconomic stability.
Money demand is an important indicator of growthagbarticular economy. The increasing
money demand mostly indicates a country's impraa@xhomic situation, as opposed to the

falling demand which is normally a sign of detegitomng economic climate.
LITERATURE OF THE STUDY

It is essential to review the literature in theexent field both theory and practice as
to arrive at reasonable and meaningful concludidith this background on mind some of the

earlier studies on demand for money in nationaliatetnational level are reviewed.



THEORETICAL LITERATURE REVIEW

There are diverse spectrums of money demand tlsewriech address a broad range of
hypotheses. These theories bring forward the osiship between the quantity of money

demanded and a set of economic variables.
Classical Theory

Money demand theories date back to the quantitgryhef money. Fisher (1911)
provided the famous classical equation in his aasswvork ‘the purchasing power of
money”. He examined the link between the quantity of eywiiM) and the total amount of
spending on final goods and services, aggregatenabmcome /total spending (PxY). If the

velocity of money (average number of times per yiear a dollar is spend) is
=RxY/M, Multiply both sides of the equation by M
VXM/1=PxY/, x M/,
MV=PY
Where, M= quantity of money, V=Velocity, P= Prievél, Y= aggregate output or income
Cambridge Approach

The Cambridge approach is associated with the lessical economists, Pigou
(1917) and Marshall (1923). The Cambridge approstobssed the demand for money as
public demand for money holdings, especially thenaled for real balances, which was an
important factor in determining the equilibriumgwilevel consistent with a given quantity of

money.
Divide both side of the exchange equation (MV=P¥ M
MxV/IV=PxY IV
M=PY/V, It can be written as,
M=1/V xPY,  Here we can replace 1/V in the equaty ‘k’

M=k xPY where, k is a constant



Keynesian Demand for Money

Keynes (1936) built on the Cambridge approach twide a more rigorous analysis
of money demand, focusing on the motives of holdimaney. Keynes'’s liquidity preference
theory emphasizes the role of interest rates irddreand for money. He distinguished three
motives for holding money: the transactions motitlee precautionary motive and the
speculative motive. All the three motives influerac@articular person’s holdings of money.
Keynes argued that the demand for money for trdiosec and precautionary motives
depends on the level of income, while speculatiemand for money depends on interest
rates. From Keynes perspective, the demand for meadey balances (Md) is a positive
function of real income (Y) and a negative fuaotiof interest rate (r) as depicted by the

“liquidity preference function” given in equation.
Md= f(Y,r); fy>0 ,fr<0
Inventory Theory of Boumol

Baumol (1952) and Tobin (1956) independently dgvetbsimilar demand for money
models, which demonstrated that even money balaneks for transactions purposes are
sensitive to the level of interest rates. The Baumdobin model analyses the costs and
benefits of holding money for transactions purpo3é& benefit is convenience and the cost
of this convenience is the interest forgone. A persan thus hold a portfolio of monetary
assets and non-monetary assets .If ‘r' is the iffee in the return between monetary and
non-monetary assets and ‘b’ as the cost of trams¢enon-monetary assets into monetary
assets, such as a brokerage fee, then a persomim@nithe sum of brokerage costs and
interest income forgone. This leads to a well-kndsguare-root formula” given in equation

below.
Md=v(bY/2r)

This states that the demand for real money baknm is directly proportional to
transactions costs b and real income Y, andrgahe proportional to the interest rate r. In
the ideal world of the Baumol-Tobin model, the etaty of money demand in response to

income and interest rate must be 0.5 and -0.5 céspby.



Friedman Theory

In 1956, Friedman developed the modern quartigpity of money. He applied the
theory of portfolio choice and postulated that tleenand for money must be influenced by
the same factors that influence the demand foramsget. Thus according to Friedman, the

demand for money function is given by equation Welo
(m/p)= FYPr°-rmrer™ e r™)

where (M/P} is the demand for real money balanceg, ¥s a measure of wealth or
permanent income™iis the expected return on monéey,is the expected return on bonds, r

is the expected return on equity, aridis the expected inflation rate.
EMPIRICAL LITERATURE REVIEW

The empirical literature on demand for money iseagively available. The empirical

investigation may shed some light on which speaiftn is more likely to be better.

A number of researchers have been estimated Imd@iey demand function. Among
these the first study was conducted by Moosa in21®8ls study explicitly considers the
stationarity of, and cointegration relationshipsoa the variables of the money demand
function. He used three types of money supply, c&kh and M2 to perform cointegration
tests on real money balances, short-term intesdss,r and industrial production over the
period 1972Q1 to 1990Q4. Results indicated thatafbthree types of money supply, the
money balance had a cointegrating relationship adtiput and interest rates.

Bahmani-Oskooee and Rehman (2005) analyzed the ynda@mand functions for
India and six other Asian countries during the getof 1972Q1-2000Q4. Using the ARDL
approach they performed cointegration tests on meaiey supplies, industrial production,
inflation rates, and exchange rates (in terms of disflar). For India, cointegrating
relationships were detected when money supply wéisatl as M1, so they concluded that
M1 is the appropriate money supply definition te us setting monetary policy.

Das and Mandal (2000) considered only the M3 magply in stating that India's
money demand function is stable. They used mordhtg for the period of April 1981 to
March 1998 to perform cointegration tests and detecointegrating vectors among money
balance, industrial production, short-term intenedes, wholesale prices, share prices, and
real effective exchange rates. Their position, éftge, was that long-term money demand

relevant to M3 is stable.



Parvez Azim, Nisar Ahmed,Sami Ullah,Bedi-uz-Zamamilsimmad Zakaria (2010)
estimated the demand for money in Pakistantioe period 1973 to 2007 using
Autoregressive Distributed Lag (ARDL) approaolcbintegration analysis. The empirical
results shows that there is a unique cointedralong-run relationship among M2
monetary aggregate, income, inflation and emgba rate. The income elasticity and
inflation coefficients are positive while the exadlge rate elasticity is negative. The results
show that income and inflation variables pwositively associated with money demand
while exchange rate negatively affects monegnatel.

AL-Abdulrazag Bashier and Abdullah Dahlan (2011dman attempt to examine the
money demand function and its stability in Jordamerothe period 1975-2009 by using
Johansen-Juselius Cointegration test and VAR. Tdmapirical findings stress the existence
of a positive relationship between money aggregates the level of income while the
relationship is negative for exchange rate.

DATA AND METHODOLOGY

In order to estimate the demand for money in Inttia,following data are used. The
data used in this study are cumulated from vargreondary sources. The variable such as
Broad money (M3), nominal Gross domestic produdiplesale price index (WPI), call
money rateZ-$ bilateral exchange rate are collected from variBeserve Bank of India
bulletin. The data collected over a period of 292Qo 2009-10. The WPI is collected on the
basis of 1993-94 constant prices, whereas nomild? G on 2004-05 constant prices. To
investigate the above issue the study uses theb4@rwations. In order to estimate the
demand for money function in India, we considere@ fvariables, namely M3 (Nominal
money), nominal GDP, WPI, call money rate and biktexchange rate between rupee and
dollar. The statistical and time series properbésach and every variable are examined

using the conventional unit root test and emplay@dtegration and error correction method.
ECONOMETRIC MODEL

There is a diverse spectrum of money demand theenghasizing the transactions,
speculative, precautionary considerations. All ttheories share common important variable.
The general agreement in the literature is thatomey demand equation should contain a
scale variable to the level of transactions in éesenomy and a variable representing the

opportunity cost of holding money. In the contektao open economy, a variable such as



exchange rate can be included in the money demgundtien to reflect the impact of

currency depreciation on money demand.
Specification of the M odel

The general specification begins with the followiumctional relationship for the

demand for money:
M =f(s,0c,X)

The demand for nominal balances M is a functiomhef chosen scale variable(S) to
represent the economic activity and the opportucidgt of holding money (OC) and
exchange rate. Although there are several fundtitorans of specifying money demand
function, there is general consensus that the ilogat version is the most appropriate
functional form because it performs better thandtieer forms because the log linear form

allows for interpretation of coefficients of varlab in logarithms as elasticities.

We start with a standard money demand fanctin which  nominal money
balances are expressed as a function of néomim@ome, price level, interest rate and
exchange rate. We expect the estimate of inconegpsected to be positive; an estimate of

price level, interest rate and exchange rate grea®d to be negative.

For estimation purposes, we use the logarithmitstamation of annual data for the
period 1970:71 — 2009:10. We specify the follogvimoney demand equation, where all
variables are expressed in logarithmic formisjs a random error term, and tis a

annual time index.
In (M); =a+BolnY +P1INPAPaIn r+ BalnXi+u (1)
M= Nominal money
Y= Nominal gross domestic product (2004-05 base geaees)
P= wholesale price index (1993-94 base year prices)
r= (1+Call money rate)
X=rupee- dollar bilateral exchange rate

U= error term



ECONOMETRIC METHODOLOGY AND EMPIRICAL RESULTS

Unit Root Test

The first step of the strategy of our empirical lgsia involves determining the order
of integration. Most time series are trended ardefore in most cases are nonstationary. The
problem with nonstationary or trended data is thatstandard OLS regression procedure can
easily lead to incorrect conclusion. A series ofgiented Dickey-Fuller unit root test is

performed to determine the order of integratiothefvariables.

Table (1) shows the ADF test results for both atl#vel and the first difference on

intercept and intercept and trend.

Table (1)
Intercept only Intercept and trend
Variables Level First Level First
difference difference
Prob: value| Prob: valug  Prob: valye Prob: value
In M | 0.9793(0) 0.0000(0)| 0.3236 (0 0.0002(0)
InY 1.0000(0) 0.0000(0) 0.8523(0 0.0000(Q)
In P 0.1861(0) 0.0013(0) 0.3805(0 0.0023(0)
Inr 0.1484(0) | 0.0000(0)| 0.2763(0 0.0000(0)
Ln x 0.9206(0) | 0.0046(0)| 0.7813(0 0.0239(0)

(Numbersin parenthesis are the number of lags)

The reported result in table (1) reveals that thpothesis of a unit root can’t be
rejected in all variables in levels. However, thg@dthesis of a unit root is rejected in first
differences at 0.05 level of significant which icalies that all variables are integrated of

degree one, I(1). That means all the variableseaehstationarity only after first difference.

The estimation of the equation by direct OLS githesfollowing integration equation.



M= -11.95514+1.357y1.3280p-0.0632¢0.144%  (2)

(-8.574708) (11.64363) (14.49066) (-1.355412)3448)
(0.000)  (0.000)  (0.000) (0.1840) (0.0248)
Adj R= 0.998553 F=6730.536 DW=0.881464

The estimated parameters of equation are in accoedavith economic theory.
Interest rate and exchange rate have negative ptaesrwhile nominal income and price
level has positive elasticity. All coefficients astatistically significant at 0.05 % level except
interest rate. Here we have higti and t-values, but); is not white noise. Often it is
identified with R? > D-W statistic. All the variables give the expsttresult, but the
nonstationarity of variable biased the previousinesion, and the low value of DW
compared to Rcan be interpreted as sign of spurious regression.

Selection of Lag Length

The criterion for selecting the lag length conaistimportant step. There are different
tests that would indicate the optimal number oklabhe study utilizes the SC criterion to

ensure sufficient power of the Johansen procedure.

Table (2)
Lag AIC SC
0 -2.485340 -2.267649
1 -15.16707 -13.86092%
2 15.92078* -13.52617
3 15.90297 -12.41991

(VAR lag order selection criteria included observatiy)
Cointegration

The next step in our empirical analysis is to testcointegration. Since the variables
are considered to be I(1), the cointegration metisodppropriate to estimate the long run
demand for money. The concept of cointegrationhat thon-stationary time series are
cointegrated if a linear combination of these Jaga is stationary. The cointegration
requires the error term in the long-run relationb® stationary. Suppose there are two
variable Y ad X and both Y and X follows | (1) process, Still the linear combinatio

U=Y- aX;is | (0). If so, both Yand X are said to be cointegrated ani$ the cointegrating



parameter. The maximum likelihood approach to festcointegration is based on the

following system of equations -
DX = D%y + D TEDX +E,
i=1

The number of independent cointegrating vectogisaéto the rank of matrix, If rank of =
= 0; thenrz is a null matrix and equation turns out to be aRv/odel, whereas If rank af
=1, there is one cointegrating vector anxl.; is an error correction term. Johansen suggests

that it can be done by testing the significancehafracterizes roots af
Suppose that is a 3x3 matrix and the ordered characteristiotsrare\;> A, > A3

If rank of = = 0 then\j= 0; hence, In(1%;)) = 0 whereas, If rank oft = unity then 0 9;<1
and In(1 ;) will be negative and the rest In(ly) = In(1-23) =0

Johansen suggests two test statistics to testulthbypothesis that numbers of characteristics

roots are insignificantly different from unity.

M) =-T Y In@0- 1)

i=r+l

A_(r,r+)=-TIn@1-A,)

A = estimated characteristic roots or Eigen values
T = the number of usable observations
A wacetest the null hypothesis
r = 0 against the alternative o> 0
A max test the null hypothesis
r = 0 against the alternative o= 1

The theory asserts that there exists a linear auatibn of this non-stationary that is

stationary. Solving for the error term, we can tigavthe relation as

e=a-PolnY -B1InP-B2ln r- BaInX; (3)

Since {g} must be stationary, it follows that the lineamdaination of integrated variables

given by the right hand side of must also be statig.



Johannsen Cointegration Result

Table (3)
Sample adjusted 1973-2009

Unrestricted cointegration Rank test (Trace)
Null Eigen Trace statistics 5 percent | Porb.**
hypothesis | Value critical value
r=0 0.755347 102.8782 69.81889 0.0000
r<1’ 0.446328 50.78548 47.85613 0.0259
r<2 0.386113 28.91171 29.79707 0.0630
r<3 0.210302 10.8577% 15.49471 0.2204
r<4 0.055735 2.121876 3.841466 0.145%2

Unrestricted cointegration Rank test (Maximum Eigeduoe)

Null Eigen Max-Eigenvalue | 5 percent Porb.**
hypothesis) | Value statistics critical value
r=0* 0.755347 | 52.09276 33.87687 0.0001
r<1 0.446328 21.87377 27.58434 0.2269
r<2 0.386113 18.05395 21.13162 0.1278
r<3 0.210302 8.735877 14.26460 0.3088
r<4 0.055735 2.121876 3.841466 0.1452

(* denotes the regjection of the hypothesis at the 0.05 level. And ** are Mackinnon-Hauge-
Michelis (1999) p-values.)

The above table shows that the null hypothesisoofaintegration is rejected at the
conventional level (0.05) and the study concluds there exists a relationship among the
proposed variables in the long run. Trace testcatds that there are two cointegrationg
vector is there, whereas Eigen value test indidhigisthere is at least one linear combination
in the long run.



Table (4) Normalized cointegration coefficients
InM InY InP Inr Inx
1.0000| 1.985757 | 1.282433 -0.42314 | -0.4782
(0.15342) | (0.10896) | (0.075) | (0.060)

The cointegration equation is depicted in abovéetahich reveals that the income
and price has a positive effect on the demand famey. On the other hand, interest rate and
exchange rate has a negative. The income elassciiy@8 and showing significant, implying
that in India, a one percent economic growth rexgusiround 1.98 percent increase in the
nation’s money supply. Interest rate and exchargje rcarries expected negative and
significant coefficient.

The Dynamic Short Run Relationship (VECM)

By specifying the long run demand for money in aorecorrection model, the short
run as well as the long run effects of all righhéiaide variables in equation are estimated in
one step, which is a major advantage that errarecbon modeling has in comparison to

other estimation.

The dynamic relationship includes the lagged vatiethe residual from the
cointegrating regression{) in addition to the first difference of variabledich appear in
the right hand side of the long run relationshipgyr and x). The inclusion of the variables

from the long run relationship would capture shart dynamics.
To start, we define the error correction term by
e=a-PolnY -B1INP-B2ln r- BalnX; (4)

Bo, P1,p2 andPs are cointegrating coefficient.-¢he error from a regression of M op g, I;
and x.

The ECM simply defined as

Am = A, (M —a= B Y= BoPia = Bslia = B X i) + Em
Ay, = /]y(m—l —a= LY = BoPia ~ Balis = B X ) + &y
Ap, = /1p (M —a=BYu LGP~ By~ B, X )+ Ent
Ar =AMy —a=BYea = BoPa = Bilis = BaX 1) + &,
AX, =AMy —a=BYiu = BoPa = Bilia = B X () + Ex



Where, the elements @fs are white noise errors ardare speed of adjustment parameters
and a and B are short run parameters. All the variable in E@M are stationary, and

therefore, the ECM has no problem of spurious sjoa.

Table (5)
Error correction D(M) D(Y) D(P) D(r) D(X)
Coint Eql -0.048794 -0.09068J 0.216132 1.930285 358205
Standard error (0.05300) (0.06177) (0.09236 (727 (0.12612)
t statistics [-0.92068] [-1.46805] [ 2.33998] [ 4450] | [-2.81651]

The above table shows the speed of adjustmenticeets, which reveals that only
three variables are adjusting. The adjustment woefit on cointegration equation 1 for the
price is positive, but quite rapid 9% per year. Hugustment coefficient for interest rate is
showing negative, as it should not be, but botlstajg coefficient are showing significant.
Similarly adjustment coefficient for exchange regeshowing negative, as it should be. But
the estimated error correction model enjoys a l@mygoodness of fit (R=0.345262, adj R
=0.057177). The empirical study is performed by\g$?C version of Eviews 6.0.

CONCLUSION

The study used five variables extracting 40 anmbalervations from 1970 to 2009.

Since all the variables have unit root at levelg tstudy utilizes Johansen-juselius
cointegration analysis to test for the existenceaofong run relationship between the
variables. The cointegrating regression so far idens only the long-run property of the

model, and does not deal with the short-run dynamiplicitly. For this, the error correction

from the long rum money demand is then used ashardiz model to estimate the demand
money demand. The trace test indicates that theréwa cointegrationg vector is there,

whereas Eigen value test indicates that therelesaat one linear combination in the long run.
The study concluded that the income and price hassitive effect on the demand for

money. On the other hand, interest rate and exehaatp has a negative. The income
elasticity is 1.98 and showing significant, implyithat in India, a one percent economic
growth requires around 1.98 percent increase im#t®n’s money supply. Interest rate and
exchange rate carries expected negative and signifcoefficient.
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