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          ABSTRACT 

This study empirically examined the Money demand in India to find 

the stability of money demand between narrow money M1, M2 and 

Broad money M3 as a prerequisite for achieving sound monetary 

policy. The monthly data from January 2006 to July 2016 were used 

for this studies. To determine the relationship between the variables 

and the stability of the money in India, the study employed 

Autoregressive Distributed Lag (ARDL) method to analysis the data. 

The result shows that both narrow (M1, M2) and broad money (M3) 

are co-integrated with the determinants however it is not significant 

in long run, except for income as the key factor influences the broad 

money. Applying CUSUM & CUSUMSQ, the parameter stability test 

yield that narrow and broad money demand are stable for India 
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INTRODUCTION 

 

“Indian economy is suffering from policy paralysis and lack of 

optimism. I am confident that with right kind of decisions, we can 

once again generate hope and confidence and turnaround our 
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economy” Narendra Modi, Prime Minister of India. India is an 

emerging economic power with growth rates averaging about 7% in 

the last two decades.  

 

Regionally, India is a member of South Asian Association for 

Regional Cooperation (SAARC), which consists another seven (7) 

members states, namely, Afghanistan, Bangladesh, Bhutan, Nepal, 

the Maldives, Pakistan and Sri Lanka. With the current number 

population of 1.3 billion people (2015), India is the second most 

populated country behind China. India’s currency is Rupee. 

Economically, India’s current Gross Domestic Products (GDP) is 

worth US$ 2,073.54 billion in 2015. The GDP value of India 

represents 3.34 percent of the world’s economy, the seventh largest 

economy in the world economy measured by nominal GDP and the 

third largedst by purchasing power parity (PPP). India’s major 

exports are petroleum products which generated US$ 61.2 billion 

and precious stones, mainly gold which contributes US$41.2 Billion 

to the GDP. Other than precious commodities, India also ventures 

into high-end industry such as automobiles industry and machinery 

and is also one of the leading market power in Bio-Chemicals and 

Pharmaceuticals industry.  

The money market in India correlate for short-term funds with 

maturity ranging from overnight to one year in India, 

including financial instruments that are deemed to be close 

substitutes of money. The Indian money market consists of diverse 

sub-markets, each dealing in a particular type of short-term credit. 

The money market fulfills the borrowing and investment 

requirements of providers and users of short-term funds, and 

balances the demand for and supply of short-term funds by 

providing an equilibrium mechanism. It also serves as a focal point 

for the central bank's intervention in the market. 

https://en.wikipedia.org/wiki/Afghanistan
https://en.wikipedia.org/wiki/Bangladesh
https://en.wikipedia.org/wiki/Bhutan
https://en.wikipedia.org/wiki/Nepal
https://en.wikipedia.org/wiki/Maldives
https://en.wikipedia.org/wiki/Pakistan
https://en.wikipedia.org/wiki/Sri_Lanka
https://en.wikipedia.org/wiki/Financial_instrument
https://en.wikipedia.org/wiki/Money
https://en.wikipedia.org/wiki/Central_bank
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Currently monetary policy adapted by the Reserve Bank of India is 

an inflation target of 4% with a tolerance band of +/-2%. The country 

inflation is expected to ease to 4.7 per cent by Q4 of 2016-17 and to 

4.4 per cent by Q2 of 2017-18, both lying within the Reserve Bank’s 

inflation target band. The 5-year forecast ahead inflation 

expectations remains unchanged at 5 per cent, while the 10-years 

ahead moved down to 4.5 per cent from 4.8 per cent 1. Prior to 1999, 

India had used broad money (M3) as immediate monetary policy but 

India gradually moved away from using broad money. Since 1999, 

India had used interim liquidity adjustment facility (ILAF) and 

several multiple indicators to replace the broad money as effective 

target.2 

In order to plot a successful inflation rate, it is important for any 

country to have a stabilized money demand. Hence, several 

empirical studies have been done to establish money demand model 

in India using several scientific econometric methods such Ordinary 

Least Squares (Basutkar  2016; Singh and Kumar.J, 2015; Inoue and 

Hamori, 2008)  Co-Integration and Error-Correction Model 

(Kumar.P 2014; Padhan 2011; Rao and Shalabh 1995) Panel Data ( 

Narayan, S and Mishral(2009). In this paper, our objectives are to 

examine money demand function of narrow and broad rupee by 

using Auto regressive Distribution Lag (ARDL) and to compare it 

with Vector Error Correction Model (VECM) in Kumar’s paper in 

terms of its co-integration and stability. 

LITERATURE REVIEW 

Our theoretical framework is based on the combination approaches 

of money demand such as transaction and precautionary demand, 
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currency-substitution and assets-substitutes approach.  In this paper 

we are choosing log-linear version in which according to Zarembka 

(1968), it is the most appropriate functional form in deriving money 

demand mathematically with Auto Regressive Distribution Lag 

(ARDL). According to Engle and Granger (1987)3, ARDL is chosen 

because in this method the cointegration of non-stationary variables 

is equivalent with Error-Correction Model and the ARDL model has 

a re-parameterization in ECM form. By using bound test, it can test 

the existence of a long-run /cointegration relationship based on EC 

representation. Additionally, Bahmani-Oskooee and Rehman (2005) 

have put that “the ARDL approach is very suitable to the present 

formulation of the demand for money because there may be a 

stationary variable such as inflation rate along with non-stationary 

variables such as money or income.” 

Theoretically, the optimal stock of real money balances is inversely 

related to interest rate and positively related to real income and the 

expected signs of the coefficients are positive for own-rate and 

negative for alternative return on money and expected inflation. 

These are the results that we would like to expect from this empirical 

studies. 

To meet our objective, in order to specify India’s Money Demand 

model, we have reviewed several studies from 1990’s until the 

current research in 2016. The interesting findings is that there is a 

shift perspective suggesting using from narrow money into broad 

money especially studies that had been done in 2014 onwards as a 

monetary policy tool in speculating and forecasting the cointegration 

and stability of money whether it is from demand or supply side. 

Studies that supports narrow money as a policy tools is pioneered 

by Moosa (1992)4  and is supported by several other studies by 
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Bhattacharya (1995)5, Bahmani-Oskooee and Rehman (2005)6 and 

Inoue & Hamori (2008)7. In Moosa (1992), studies on money supply 

of cash, M1 and M2 over the period beginning with the first quarter 

of 1972 and extending through the fourth quarter of 1990 and the 

result was that all the money cointegrated with output and interest 

rates but it is more significant in cash and M1 rather than M2. 

Bahmani-Oskooee and Rehman (2005) studies also confirmed that 

M1 is more significant than M2 using ARDL method over an 

extended period until the year 2000 from Moosa’s studies. His results 

is also in conformity with prior studies before the year 2000.  Inoue 

and Hamori (2008) studied money demand function estimated by 

using dynamic OLS and their conclusion was that there is a long run 

equilibrium relationship in money demand prevails, only when 

money supply represented by M1 and M2 but not for M3. 

Studies on using M3 has been actively explored in the year 2000 

onwards. Das and Mandal (2000)8 and Ramachandran (2004)9 

established works is to explore the stability of M3 in the long-run. 

Both findings had the same conclusion; that M3 is stable and it is 

possible to use an increase in M3 as a latent indicator of future price 

movements. But in terms of comparison studies between M1 and M3 

as a function of money demand, Pradhan and Subramanian (1997) 

had ascertained that the money demand function is stable not only 

with M1 but also with M3, however in Kumar (2014) studies 

concluded real broad money demand seems to be relatively more 

significant to explain short run and long run fluctuations in money 

demand. He also suggested that M3 is reliable to perform monetary 
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policy by the central bank and this had been supported by Basutkar 

(2016)10  using OLS method over 10th year period in 2004-2014.   

In terms of establishing causal relationship between narrow or broad 

money between output, interest and exchange rate and inflation, all 

studies shows that the variables are significant in determining 

money demand model of India. However the study from Padhan 

(2011),11 have concluded that the exchange rate is not an important 

variable in the study and while in Singh et al (2015)12 inflation does 

not affect demand for money significantly. 

Model Specification and Data 

This paper form money demand function for an open Indian 

economy for both narrow and broad monetary aggregates. 

Following from Kumar (2014), the money demand is assumed to take 

the following form: 

Log(Mt ) = F[Log(IPIt),Log(EXt),Log(IRt ), Log(WPIt)]   

Where; 

Mt = Real money balance  

IPIt = Industrial Production Index as a proxy of GDP to capture 

transactions and precautionary demand for money. 

EXt= Nominal Effective Exchange Rate (NEER) as a proxy to capture 

the currency-substitution phenomenon. 

IRt = Interest rate as a proxy to capture interest-rate 
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WPIt = Wholesale price index as a proxy to capture the assets-

substitution hypothesis. 

Denote that in this paper we are using NEER as measurement for 

exchange rate rather than REER used in Kumar (2014). This practice 

is to avoid estimation bias because the formula of REER = e(P/P*) 

which contains inflation component13. The theoretical model can be 

econometrically presented as: 

Log(Mt ) =β0 + β1 Log(IPIt ) + β2 Log(EXt ) + β3 Log( IRt) +β4 Log (WPIt) 

+ Ut 

In Keynesian theory of money demand, GDP has positive 

relationship with money demand while inflation goes to an opposite 

way i.e. inverse relationship with money demand while the 

relationship of exchange rate can be either way. Therefore, the 

coefficient of GDP and inflation should be positive and negative 

respectively, moreover interest rate should also be negative.        

But the exchange rate should remain undefined in terms of its 

coefficient. This leads us to estimate money demand function and its 

stability in relation to the theory. Both the narrow and the broad 

money aggregates were used in forming our money demand model, 

equation (2 &3) below: 

Model 1 (Narrow money aggregates M1 and M2): 

 

Log(M1t ) =β0 + β1 Log(IPIt ) + β2 Log(EXt ) + β3 Log( IRt) +β4 Log (WPIt) 

+ Ut 

Definition of M1 in India = Currency, Cash in hand + Deposits 

Definition of M2 = M1 + Post Office Savings Deposits 
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Model 2 (Broad money aggregate M3): 

 

Log(M3t ) =β0 + β1 Log(IPIt ) + β2 Log(EXt ) + β3 Log( IRt) +β4 Log (WPIt) 

+ Ut 

 

Definition of M3 = M1+M2 + Time 

Deposits with Banks 

 

The data set used in this paper is a 

combination from Reserve Bank of 

India, International Financial 

Statistics and OECD statistics 

website. The empirical analysis is 

carried out applying on monthly 

data from January 2006 to July 2016 

(127 observations). This period has 

been chosen based on availability of 

monthly data. All our data results 

are using Eviews. 

 

Prior to specify the money demand 

model, based on the guidelines from 

any macroeconomics theories in 

determining time-series data (Sjo & 

Engle et.al), we need to determine the 

data in terms of stationary and non-stationary by using Unit root test 

which is prerequisite and determine the appropriate model. For this 

test, we decided to use Philips-Perron test that had been used in 

Kumar (2014). We expect the results will give us non-stationary data 

in levels but stationary data in first difference. The steps are based 

on Figure 1. 

 

Figure 1: Procedure for testing Unit Root 
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Next, to test for the co-integration, we are using ARDL bound test 

approach rather than conventional ways such as Johansen test or 

Engle-Granger test because according to Mah (2000) and Odhiambo, 

2009, all the conventional tests lack of reliability and degree of 

freedom involving small samples. However we expect our result has 

cointegration by using the bound test approach developed by 

Pesaran et al. (2001) which is more robust for the small sample. 

 

 
 

Although we are expecting all our variables are stationary at first 

difference I(1), here we measure model by using ARDL and compare 

it with VECM results in Kumar (2014). The advantages of using 

ARDL is that it can be used with a purely or mixture between I(0) 

and I(1) data, only requires single-equation and can be assigned 

Figure 2: Determine the test based on findings from Unit Root 
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different lag-lengths in the model specification. In contrary with 

VECM, it can only be applied if the data are I(1) and has 

cointegration with specific lags Figure 2. Finally, we will determine 

the stability of money demand of India using cumulative sum 

(CUMSUM) and cumulative sum of squares (CUSUMSQ) of 

recursive test (Brown et al; 1975). The stability of money demand is 

a vital principle for any Central Bank to establish a sound monetary 

policy via money supply mechanism. A stable money demand 

function also determines and predicts the quantity of money that 

correlates with key monetary variable indicators that links money to 

the real sector of the economy.  

RESULT 
 

This study uses Philips-Perron (PP) test to validate that the data is 

stationary. The results of this tests will estimate the order of 

integration of each variable, whether the variables are integrated in 

level [I(0)] or first difference [I(1)]. The result is helpful for co-

integration test as I(2) variable will invalidate the methodology as 

ARDL bound test only allow the mixture of I(0) and I(1) data 

although it is not a necessary step in ARDL14. However, we are still 

conducting the unit-root tests as it is an important step in time-series 

studies. In the null hypothesis, if the t-statistics is below critical value 

(CV) at 5%, it means that the data variables has a unit root and it is 

non-stationary. In contrary, data is stationary when t-statistics is 

above the CV.  

The results are as Table 1. 

Table 1 : Unit Root Test using Philips-Perron 
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 Level First Difference 

Variable

s 

Intercept 

CV 95% 

= 2.90 

 

Intercept+Tren

d 

CV 95% =3.48 

Intercept 

CV 95% 

= 2.90 

 

Intercept+Tren

d 

CV 95% =3.48 

LogM1 -2.12 

(p=0.2359

) 

-3.10 

(p=0.1116) 

-13.21 

(p=0.0000

) 

-14.18 

(p=0.0000) 

logM2 -2.02 

(p=0.2784

) 

-3.08 

(p=0.1160) 

-13.21 

(p=0.0000

) 

-

14.11(p=0.0000

) 

LogM3 -13.09 

(p=0.0000

) 

-1.52 

(p=0.8167) 

-11.04 

(p=0.0000

) 

-21.88 

(p=0.0000) 

Logipi -2.50 

(p=0.1186

) 

-5.94 

(p=0.0000) 

-32.60 

(p=0.0001

) 

-33.26 

(p=0.0001) 

Logir -1.95 

(p=0.3078

) 

-1.90 

(p=0.6471) 

-7.66 

(p=0.0000

) 

-7.66 

(p=0.0000) 

Loger -0.91 

(p=0.7808

) 

-2.04 

(p=0.5748) 

-9.05 

(p=0.0000

) 

-9.02 

(p=0.0000) 

Logwpi -1.57 

(p=0.4967

) 

-1.02 

(p=0.9370) 

-6.43 

(p=0.0000

) 

-6.61 

(p=0.0000) 

 

Table 1 shows that all the variables are non-stationary at level and 

stationary at first difference. From the results we can proceed with 
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co-integration test to examine the existence on long-run equilibrium 

relationship among the variables.  

Auto regression Distribution Lag (ARDL) method 

First, we estimate the money demand model for Narrow money 

(M1 & M2). The equation for the model was:- 

 
Log(M1t ) =β0 + β1 Log(IPIt ) + β2 Log(EXt ) + β3 Log(IRt) +β4 Log (WPIt) + Ut 

Log(M2t ) =β0 + β1 Log(IPIt ) + β2 Log(EXt ) + β3 Log(IRt) +β4 Log (WPIt) + Ut 

Log(M3t ) =β0 + β1 Log(IPIt ) + β2 Log(EXt ) + β3 Log(IRt) +β4 Log (WPIt) + Ut 

 

Next we applied ARDL model in all the money demand model for 

narrow and broad money (M1-M3) as equation 1. 

 

Equation 1 

 

∆Log(Mt ) =β0 + ∑ ∆𝑛1
𝑖=1 β1iLog(Mt-i) + ∑ ∆𝑛2

𝑖=1 β2iLog(IPIt-i ) + ∑ ∆𝑛3
𝑖=1 β3i 

Log(EXt-i ) + ∑ ∆𝑛4
𝑖=1 β4i Log( IIRt-i) +∑ ∆𝑛5

𝑖=1 β5i Log (WPIt-i) + α1Log(Mt-

i ) + α2Log(IPIt-i ) + α3Log(EXt-i ) + α4Log( IIRt-i) + α5Log(WPIt-i) + ut 

 

By using Equation (1), we run all the data in Eviews9.5 and the 

results for R2, F-statistics, Durbin Watson and Lag selection using 

Akaike info criterion (AIC) are as Table 2. We also test the equation 

to check whether the equation has serial correlation, 

heteroskedasticity and normal distribution.   
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Table 2: ARDL ECM 

 

. 

R2 Prob

abilit

y (F-

statis

tics) 

DW Diagnostic Test Lag-selection 

BG 

Pro

babi

lity 

χ2 

BPG 

Pro

babi

lity 

χ2 

Kurt

osis 

O

wn

-

Val

ue 

IP

I 

I

R 

E

X 

W

PI 

Lo

g

M

1 

0.998

073 

0.000

000 

2.059

989 

0.62

38 

0.80

31 

3.616

751 

4 0 1 4 4 

Lo

g

M

2 

0.998

143 

0.000

000 

2.056

183 

0.64

87 

0.80

58 

3.623

228 

4 0 1 4 4 

Lo

g

M

3 

0.999

701 

0.000

000 

2.064

687 

0.21

93 

0.38

67 

4.911

777 

4 1 1 0 0 

 

BG : Breusch-Godfrey Serial Correlation LM Test 

BPG : Heteroskedasticity Test: Breusch-Pagan-Godfrey 

Kurtosis : Normal Distribution 

Note : The full results in Appendix A. 

 

Table 2 reveals that R-squared value is 99% and it explains that the 

model is well defined by the independent variables with several lag 

selections. When the DW value is two it means there is no serial 

autocorrelation and this has been supported with BG test where P-

value is greater than alpha of 5% in all equations. BPG test also 

reveals that the equation has no heteroscedasticity problem (P-value 
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> alpha of 5%) and the sample is quite normal distribution but not 

perfect.    Perfect normal distribution has kurtosis equals to three (3).  

Step 3: ARDL Bound Test for co-integration 

Next, we applied the ARDL Bound Test to test for co-integration. If 

the F-statistic is below than the Upper Bound I(1), it will not reject 

the null hypothesis of no long-run relationship exists.    The results 

of bound test is as Table 3: 

 

Table 3: Bound Test 

 F-test I(1) bound 

CV 1% CV 5% CV10% 

LogM1 9.799258 4.37 3.49 3.09 

Logm2 9.842224 4.37 3.49 3.09 

LogM3 17.35510 4.37 3.49 3.09 

 

The results have obtained that F-value > upper bounds value at 1% 

in all logarithm money demand equations and we can conclude that 

there exists long-run relationship between all the variables. The 

result is consistent with Johansen test in Kumar’s (2014). 

Step 4: Error Correction Model 

The next stage is to compute the ARDL Co-integrating and Long Run 

Form. The long-run equation with its probabilities in the bracket and 

corresponding with ARDL lag selection are as follows: 

 

LogM1 = 22.582234 +5.237449logIPI -0.230913logIR -3.720335logEX -

4.374392logWPI          (equation 2) 

                (0.3499)       (0.2483)               (0.4676)           (0.3351)               

(0.4504) 
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LogM2 = 26.593991 +6.000346logIPI -0.2228155logIR -4.383138logEX 

-5.337841logWPI         (equation 3) 

                (0.3895)       (0.3056)               (0.5295)           (0.3775)               

(0.4746) 

 

LogM3 = 8.546633 +3.074790logIPI -0.011898logIR -1.352836logEX -

1.272353logWPI            (equation 4) 

                (0.2021)       (0.0166)               (0.9529)           (0.1487)               

(0.4524) 

 

According to equation 2 and 3, overall both equations are not 

significant in the long run. The real income elasticity in equation 2 

and 3 are 5.24 and 6.00 respectively, which are not significant as 

reflected by the p-values.  

However, in equation 4, the income elasticity is 3.07 with the p-value 

is highly significant at 2%. Based on our comparison with Kumar 

(2014), it also obtained a non-significant result in the long-run. 

Nevertheless, the coefficients sign are in accordance with the 

theories. The negative values of exchange rates coefficients in all the 

equations supports that there is currency-substitution from holding 

domestic currencies with foreign currencies15.  

The inflation rate coefficients also show negative signs which 

indicates the existence of assets substitution in long run that shifts 

from money holding to physical assets holding which is similar to 

Kumar (2014). The inverse relationship in interest rate is expected 

because it is not a suitable opportunity cost variable of holding 

money. However, Kumar had left out interest-rate in his studies 

because of the fact that in developing countries money markets are 
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relatively thin and controlled by the monetary authorities. Following 

Kumar (2014), income is specified as luxury goods in India when the 

income elasticity is more than 2.  

Further we explore the short-run effects of the variables by empirical, 

the error correction mechanism form from the three model and the 

results are presented in Table 4. 

 

Table 4: ECM Cointegration Coefficients 

 

 

 

 

 

 

 

The short-run adjustments have a negative sign as expected in all 

models and all of them are statistically significant while Kumar 

(2014) findings, observed the value of p was significant in broad 

money only. Nevertheless, both Kumar and our studies 

demonstrated that the speed of adjustment in demand for money 

function in India is too low and may influence the long-run 

equilibrium to be insignificant. The full results is attached in 

Appendix. 

Stability Test 

In order to examine the stability of demand function for narrow 

money in India during the period under study, CUMSUM and 

CUSUMSQ test proposed by Brown et.al (1975) are applied.   Graph 

1-3 clearly shows that the demand for narrow money (M1 and M2) 

and broad money M3 is stable which differs from Kumar (2014), 

 Coefficients P-

Value 

LogM1 -0.019 0.0054 

LogM2 -0.016 0.0062 

LogM3 -0.025 0.0001 



48 
 

where he attained a stability in M3 only. If all the coefficient of ECM 

were stable, the CUSUM and CUSUMSQ plots will be under 5 

percent critical bounds.  

 

Graph 1: CUSUM and CUSUM2 for logM1 

 

Graph 2: CUSUM and CUSUM2 for logM2 
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Graph 3: CUSUM and CUSUM2 for logM3 

 

  

 

 

 

 

 

 

  

                 CONCLUSION 

The results yield from this paper which uses ARDL method does not 

differ much with the results obtained using Vector Error Correction 

Model (VECM) which is used in Kumar (2014). The similarities 

consists that both paper found money demand in narrow and broad 

are highly co-integrated with income, exchange rate and inflation in 

the long run. In addition, both paper signaled the speed of auto 

adjustment from short-run to long run is very low to indicate the 

insignificant relationship in the long run. The coefficients sign are 

showing the same result which indicate the depreciation of exchange 

rate as proxy to currency-substitution and the negative sign of 

inflation as a proxy of assets-substitution, exists in India. This paper 

also established that the long run income elasticity of money demand 

is greater than one, which shows that income is considered a luxury 

in India. However, this paper also observed new results which is not 

found in Kumar’s (2014) studies. We discovered that, out of four 
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determinants tested with all the money aggregates equations, only 

income is significant with broad money (M3) in the long-run and in 

terms of stability, we could conclude that there is no advantage in 

either using narrow or broad money because all the money demands 

are stable. 
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