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INTRODUCTION

CHAPTER – I

 INTRODUCTION


The existence of a stable demand function for money is an important building block for many macroeconomic models.  In fact, a stable demand function for money “has long been perceived as a prerequisite for the use of monetary aggregates in the conduct of monetary policy” (Goldfield, 1990).  Central banks, all over the world, have long recognized the existence of stable money demand functions as a key to effectiveness of monetary policy.  Rangarajan (1989) argued that, “if one were to deny the existence of a reasonably stable demand function for money, there will be very little scope for monetary policy to play role in inflation management”.  The stability of the demand for money becomes one of the most important issues in macroeconomic policy analysis.  The scope for programs on the stabilization crucially depends on the predictability of the demand for money so that central banks control of the money supply can be a useful instrument of economic policy. The test of a stable money demand function which has applied policy utility, to a great extent lies in its predictive power reflected in its out of sample forecasting performance.  Under the IS-LM framework, the stable money demand translates into a stable positioning of the LM curve and if IS curve also turns out to be stable, it implies money supply can have a predictable influence on the level of activity. In practice, we live in a stochastic world in which random shocks disturb IS-LM relationship and the efficacy of targeting money supply rests mainly on the stability of money demand function.  (Himanshu Joshi, Mridul Saggar – 2003).  But it is necessary to find out whether innovations, liberalization and institutional changes in financial markets have caused shifts in the money demand relationships. If there is a shift then the estimated relationships between such variables based on historical data are of not much use for policy makers because of the impact of policy changes on the relationships themselves.  While reviewing the earlier works, Vasudevan (1977) observed that the literature suggests that money demand in India responds more to income than interest rates and that broader definitions of money yields a more stable demand function.  Singh et al (1982), however, preferred a relationship with narrow money stock though they too found a predictable function of a limited number of explanatory variables using an approximation for activity at quarterly interval.  Numerous other studies followed, confirming stable money demand while throwing a mix of evidence on the relative stability from different specifications and different money stock measures.  (Himanshu Joshi, Mridul Saggar, 2003).  Quite a few of them have continued to employ single-equation OLS model or a traditional simultaneous equation system in which money demand continuous to be estimated through least squares.  As late as in 1990, studies continued to rely on traditional econometric techniques that do not provide for unit root testing (Vide discussion in chapter 3).  In case of India, the intensions of monetary policy change are less clear than in many other countries.  This is mainly because the monetary policy controls both interest rate and money supply simultaneously.  Nonetheless it can be safely argued that the controlled interest rates follow that same path as the natural (or market) interest rates would have, because an upward (or downward) pressure on interest rate cannot be suppressed for a long time.  Hence, even though interest rates are superficially controlled, they are clearly dictated by market forces at least after some lag.  Therefore, the real question to answer is “Is monetary policy really endogenous?”  If monetary policy is endogenous, then the adjustment of actual money demanded to the desired money demanded, is fast.  In an extreme case when the monetary policy is completely endogenous, then the actual demand for money adjusts to the desired demand for money instantaneously.  If the adjustment is slow then of course, the monetary policy does not respond to changes in demand for money therefore, the money supply is autonomous or exogenous.  Recent developments in econometrics on the time series modelling emphasizes the need to verify the existence of long run equilibrium relationship in the demand for money.  In the conventional approach this was taken for granted.  Reliability of estimation of demand for money is important as the success of anti-inflationary stabilization policy depends on a stable demand for money function (Pradhan and Subramanian, 1998).


In an IS-LM framework, a stable demand function for money translated into a well-defined relationship between money, interest rate and GNP allows the slope and position of the LM curve to be determined, given the knowledge on the quantity of money.  A stable demand for money implies a stable money multiplier.  And therefore stability makes it easier to predict the effect of a given money supply on the aggregate money income.  Stabilization policy should aim at only those components of money which are co-integrated with the variables explaining the desired demand for money.


Another side of the same issue is about the identification of the determinants of the demand for money.  This in the traditional quantity theory of money is postulated to show that the level of national income determines the demand for money of an economy. The liquidity theory of money by Keynes postulates that the demand for money arises because of its functions both as a medium of exchange and store of value.  Therefore, transaction demand for money is determined by the level of income while the rate of interest determines speculative demand for money.  This makes it clear that income level and interest rate are the most important determinants of the demand for money.


In a standard linear regression model with an additive structural disturbance following an autoregressive process, the regression parameter vector is assumed to be fixed or is not subject to any change either random or permanent.  The only randomness of the relation is due to the additive error term assumed to capture transitory effects of omitted factors and other specification errors.  But this may not be true because of the factors like institutional and technological development whose effects on the parameter vector may persist.  Therefore, this may be regarded as unstable over time.  Stability is therefore defined in terms of the parameter vector not being subject to permanent changes. (Rao, 1994).


The specification of the demand for money in the literature includes real income as a positive function and negative function of the opportunity cost of holding money represented by the rate of interest.  The demand function for money was specified as lnMt = b0 + b1 lnYt + b2 lnRt + et where b1>0 ; b2 < 0 ; Mt is the stocks of real money balance defined both in the narrow measure of money (M1) and broad measure of money (M3).  M1 is defined as currency and demand deposit while M3 is defined as M1 plus time deposits.  Rt is the rate of interest and Yt is the real income.  et is the disturbance term assumed to have zero expectation.  All the variables are taken in the logarithmic form except the rate of inflation which was negative for some years. The earlier studies concentrated on the conventional econometric techniques without testing the time serious data for stationarity.  But it has been found that most macroeconomic variables are non-stationary.


Non-stationarity posses problems when one attempts to estimate a functional relationship using conventional econometric techniques.  To start with, neither the mean nor the variance is a meaningful concept for non-stationary variables.  Therefore, test statistics based on these concepts will breakdown. To be more specific, non-stationarity implies that the conventional t and f tests are inappropriate because, as Fuller (1985) has shown, the limiting distribution of the asymptotic variance of the parameter estimates is not finitely defined.  Secondly, non-stationarity can give rise to the possibility of spurious correlation among the variables.  Arguments against using non-stationary data and the related issue of spurious correlation and regression may be traced back to Jevons (1884), Hooker (1901) and, more formally, to Yule (1926).


All of the criticisms raised against the application of conventional econometric techniques are relevant to and, in fact, indicated by recent empirical studies of India’s monetary sector.


Das (1990) estimated simple functional relationship between the money supply, income and the price level, all of which are non-stationary variables.  In interpreting the empirical results (which on surface appeared very attractive) no consideration was given to the Yule (1926) prophecy that “standard statistical theory could give highly misleading results when variables are non-stationary”.  Biswas and saunders (1990) investigated the relationship between the money supply and the price level using causality testing without checking for stationarity and co-integration.  This procedure does not seem in contrast with the argument put forward by Malliaris and Urrutia (1991) that the presence of co-integration can cause Granger’s causality tests to be mis-specified.  In the case of co-integration the appropriate specification will be an error correction model, inline with Granger’s representation theorem.  Mammen (1990) estimated a supply-demand model.  Specifically, he estimated simple supply and demand functions for nominal currency and demand deposits.  Again, the results were appealing by conventional econometric criteria but unacceptable in the light of the discussion so far.  Since most of the macroeconomic time series are non-stationary in their level, OLS regression technique may give misleading results in two respects.  Firstly, it may show a significant relationship among variables in term of high R even if no such relationship exists (indication of which may be found in low Durbin-Watson statistic) and secondly the usual t-statistic for individual regression coefficients does not possess even a limiting distribution and is expected to diverge to infinity under the assumption of independence of non-stationary regressors and regressand.  Since the publication of Granger and Newbold’s oft-quoted paper (Granger and Newbold (1974), there has been enormous growth in literature to deal with such type of problems.   The concept of co-integration proposed by Granger and Engle (1987) is an attempt to salvage the regression technique from the problem of non-stationarity and is infact emerging as a potent method in the armoury of applied econometricians. 


In the light of the above discussions the investigator has made an attempt to study on the demand for money in India for the period 1981-2000 with the following objectives.

1. To estimate the demand for money function,

2. To calculate the short-run and long-run elasticities of the demand for money, 

3. To find out the determinants of the demand for money,

4. To test the stationarity in the demand for money and the chosen variables and

5. To study the long-run monetary relationship and its short-run dynamics through the application of co-integration and error correction procedure.

The study is thus an attempt to find out whether money is held for transaction purpose or for speculative purpose or for both.  Besides this, it also estimates a long-run demand function of money and its short-run dynamics in the context of India using the most recent data and employing the new econometrics.  The purpose of the study hence becomes,i)to test the time series properties of variables related to money demand function, (ii) to develop an error correction model for both M1 and M3 and test the hypothesis that error correction term significantly affects the short-run dynamics.

REVIEW OF LITERATURE

CHAPTER – II

REVIEW OF LITERATURE

The literature pertaining to the current study on “The Demand for Money in India: 1981-2000” are discussed under the following heads.

2.1
 Theories on demand for money.

2.2
 Studies on money demand function for India: 1960-1990.

2.3 Studies on demand for money: 1991-2000.

2.1 THEORIES ON DEMAND FOR MONEY


This section traces the theoretical developments on money demand beginning from the classical tradition. According to the classical theory, money is “neutral” with no consequences for real economic magnitudes. Its role as a store of value is perceived as limited under the classical assumption of perfect information and negligible transaction costs. The quantity theory brings forth a direct and proportional relation between the quantity of money and the price level. This relationship was developed in the classical equilibrium framework by two alternative but equivalent expressions. The first Version called “equation of exchange” is associated with Irving Fisher of Yale University and the second “Cambridge approach or Cash Balance approach” is associated with the Cambridge university economists, especially A.C.Pigou. Both versions are primarily concerned with money as means of exchange, and hence, they yield models of the transaction demand for money.


The neoclassical economists considered the primary role of money as medium of exchange. It was sought for the command over goods and services that is provided. Marshall and Pigou suggested that the uncertainty about the future was a factor influencing the demand for money. Cannan (1921) postulated a negative relationship between money demand and the anticipated inflation, which was recognized by Marshall (1926) also. Covington (1921) identified the interest rate as a key determinant of the marginal opportunity cost of holding money. Hicks (1935) argued that the money demand theory should be built within a framework of traditional value theory, in which money demand is the outcome of a problem of choice among alternative assets subject to a wealth (balance sheet) constrain, and hence, is influenced mainly by anticipations of yields and risks of these assets as well as by transactions costs.


When the classical and neoclassical economists analyzed the money demand mainly in items of “money in motion”, Keynes analyzed money in terms of “held” and focused on the money and the money demand arising from three motives; transactions, precautionary, and speculative.


The Keynesian theory of money demand, like his predecessors, is a theory of demand for real money. The major implication of the Keynesian analysis is that when the interest rate is very low, everyone in the economy will expect it to increase in the future, and hence, prefers to hold money whatever is supplied. At this stage the aggregate demand for money becomes perfectly elastic with respect to the interest rate. The economy gets into a situation called “liquidity trap” in which the interest elasticity of money demand can be infinite at low levels of interest rate. There are theories which ignore the motives aspect altogether but instead assumed that people do hold money, and analyze the demand for money in a general consumer demand theory framework.


Baumol (1952) and Tobin (1950) used inventory approach to develop in a deterministic setting a theory of money demand in which money was essentially viewed as an inventory held for transaction costs of going between money and these assets justified holding such inventory. These models assumed the presence of two stores of value (money, and an interest-bearing alternative asset), a fixed cost of making transfer between money and the alternative asset, and exogenous receipt and expenditure streams.  All payments are made with money and all the relevant information is assumed to be known with certainty.


These models lead to a well-known “square-root formula” –m*= √a0y/2r Which says that optimal demand for real money balance (m*) is directly proportional to transactions costs (a◦) and real income (Y), and inversely proportional to the interest rate(r).


Another class of models that emphasizes the transaction role of money is the “cash-in-advance-models”. These are equilibrium models which incorporate a specific sort of restriction that purchases in a given period should be paid for by currently brought in from the previous period. This type of limitation is commonly known as “cash-in-advance” or “Clower constraint”. Lucas (1980) made seminal contributions in developing the cash-in-advance models to provide micro foundations for money and to extend the theoretical support for transactions demand for money. He incorporated the optimizing behavior of individuals as discussed in Baumol (1952) and Tobin (1956) and the cash-in-advance constraint in a macroeconomic equilibrium setting to study the transactions demand for money.


Next to the transactions motive, people do hold money for the precautionary motive. The precautionary demand for money arises because people are uncertain about the payments they might want, or have, to make (Whalen (1966)). In this framework, the more money an individual holds, the less likely he or she is to incur the costs of illiquidity. But the more money the person holds, the more interest he or she is giving up. Therefore, the person optimizes the amount of precautionary cash balance to hold by carefully weighing the interest cost against the advantage of not being caught illiquid (Dornbusch and Fisher (1990)). The idea is that the calculation of monetary aggregates such as M1, M2, M3 and L as in the case of the United States (which may vary in other countries), use equal weights for their components. In reality, however, the economic agents do not consider these components held in their portfolio as perfect substitutes, as each component may have different opportunity cost. Hence, an alternative measure to construct the “consistent” aggregates will be applying weights appropriately that reflect the extent to which assets provide liquidity and transaction services.


To conclude, all these models can be broadly lumped into three separate frameworks namely transactions, asset, and consumer demand theories of money. In all instance, the optimal stock of real money balances is inversely related to the rate of return on earning assets, that is the interest rate, and positively related to real income. The differences arise in terms of using the proper transaction (scale) variable and the opportunity cost of holding money. The empirical analysis of money demand estimation takes this conclusion as a starting point.

2.2
 STUDIES ON MONEY DEMAND FUNCTIONS FOR INDIA: 1960-1990

In the early attempts at estimating money demand in India, Biswas (1962) found that, for the period 1935 through 1955, non-farm income rather than national income performed better as a scale variable whereas, short-term interest rate was found to exert little influence.  On the other hand, for the same period, Sastry (1962) found that short term interest rate (i.e., treasury bill rate) and long-term interest rate (i.e., yield on government securities) where highly significant with the imposed assumption of unitary real income elasticity for money demand.

Gujarati (1968) applied the partial adjustment model for Indian data covering the immediate post-Independence period, 1948-64, and found that demand for money was significantly influenced by real income with long-run real income elasticity placed at 1.5. The long-term interest rate (i.e., yield on government securities with maturity of 20 years or more), however, turned out to be insignificant.


For a somewhat extended period, 1949-66, K.L.Gupta (1970) as well as Balbir Singh (1970) found real national income rather than wealth as the appropriate scale variable. Their findings in respect of interest rate, however, were diametrically opposite, the former found short-term interest rate to be significant while the latter found both; short-term as well as long-term interest rate to be insignificant as explanatory variables.


An interesting deviation in the research effort during the early 1970s was examination of sectoral (rather than economy-wide) demand for money. In this regard, Sarvane (1971) and Divatia and Venkatachalam (1972) analyzed household sector’s demand for money while Avdhani (1971) and Balbir Singh (1970) examined business demand for money.


Divatia and venkatachalam (1972) found that, for the period 1952-68, income (defined as net household disposable income) as well as short-term and long-term interest rates taken together provided a satisfactory explanation of household money demand. Sarvane (1972) concluded that household demand for money was considerably influenced by portfolio shifts in monetary assets as well as shifts in the ratio of rural to urban income.


In respect of business demand, Avdhani (1971) found that for private as well as public limited companies, demand for money was influenced by income, current expenses, assets and call money rates. Balbir Singh (1972) concluded that business demand was better explained by a combination of quick assets and sales rather than by sales and wealth.


Another interesting variant was examination of money demand in the context of fully-specified macro econometric models of the Indian economy. The works of Mammen (1970), G.S.Gupta (1973) Isher Ahulwalia (1979) were some of the early attempts in that direction.


Along with these deviations, the conventional line of enquiry in estimating aggregate money demand also continued with further refinements. Bhattacharya (1974), using the two-stages least square method, showed that personal disposable income performed better that national income as a scale variable in explaining narrow as well as broad money demand. Suraj Gupta (1975) found that, during the period 1950-74, money demand in India was a proportional function of income but short-term interest rates (Proxied by 12-month time deposit rate and the bazaar bill rate) were statistically insignificant. Sharma (1978), covering the period from 1950-51 to 1971-72, found that income elasticity of money demand in India exceeded unity, the money demand was interest elastic and that permanent or expected in come performed better than the measured income as a scale variable.


Demand and Ghatak (1981) and Sampath and Hussain (1981) studies focused their attention on the choice of monetary aggregate as the dependent variable i.e., broad money (M3) versus narrow money (M1). Both studies favored (M3) rather than (M1) on the grounds of better explanatory power and stability of parameter estimates.


This was followed by Sing, Shetty and Venkatachalam (1982) study which , for the first time, presented quarterly demand functions for the components of broad money, based on a quarterly income serious constructed specifically for the purpose. The study covered the 10-year period 1970-71 to 1980-81 and employed the partial adjustment mechanism. According to the study, the long-run income elasticity of currency was below unity (0.86) while that of demand and time deposits exceeded unity (1.41 and 1.80) respectively. In the case of nominal interest rate (measured by 3-year deposit rate), the long-run elasticity was found to be the highest for time deposits (0.70) and the lowest for demand deposits (-0.33), with that of currency placed in between(-0.25). Expected inflation was found to be significant for currency and time deposits but not for demand deposits implying that these deposits were held primarily for transaction purposes.


Bhole (1985) estimated money demand functions separately for M1 and M3 using annual data for 1951-52 to 1979-80 with income, interest rate (proxied by one year term deposit rate), expected inflation (measured by three-year moving average of actual inflation rate) and the lagged money stock as the explanatory variable. Bhole used linear, rather than the conventional log-linear model with nominal and real money stock as separate dependent variable and obtained satisfactory results.


G.S.Gupta (1987) examined the relevance of Friedman’s permanent income hypothesis in the Indian context covering the period 1954-83.He found that permanent income outperforms the measured income, thus confirming Friedman’s hypothesis, in explaining demand for narrow as well as broad money, On the other hand, the ratio of non-agricultural to agricultural income and short-term interest rate (as proxied by 91-day treasury bill rate) were found to be statistically insignificant. Additionally, demand for narrow money was found to be unstable, whereas the corresponding investigation for broad money remained inconclusive.


Rangarajan (1988) estimated the demand function for broad money in the inverted form with the general price level being dependent on nominal money stock and real income. Based on annual data covering the period 1961-62 through 1986-87, this study found the real income-elasticity of demand for broad money was of the order of 1.9. It has been argued in the study that trying to “find a direct year-to-year correspondence between changes in money supply and real income on the one hand and the price level on the other is a simplistic approach…”. On the other hand, it has been demonstrated that averages of price changes over a period of three to five years were predicted with reasonable accuracy and these predictions fall within a range that should be sufficient as a guide to policy.


The study by Arif (1900) covering the period 1961-86 found that demand for money in India was influenced primarily by the transaction motive and ‘adjusted’ real income. Real income adjusted for the temporal difference in agricultural and non-agricultural incomes alone explained on overwhelming proportion of variations in money demand.



Prior to 1990, the macro economic time series data in India were not tested for stationarity.  The studies discussed so far were also following only the conventional approach of applying the ordinary least square technique to the demand equations on money, not testing for stationarity of the time series data.  Hence there is some skceptism about the validity of the findings of the earlier studies.  (Amaresh Das, 2002).  The following section discusses the demand functions for money in which the stationarity of the time series data were tested.

2.3    STUDIES ON DEMAND FOR MONEY: 1991 – 2003

Testing stationarity of the macro economic time series has been a big issue in empirical macro economic work in recent times.  Majority of the macro economic time series has a unit root and they are said to be difference stationary.  If the differenced series is stationary we say that the original series is integrated of order one i.e. I(1).  The works of Dickey and Fuller (1981) have been used in testing the presence of unit roots in economic time series data.  This section discusses the studies carried out on demand for money after 1990.

Metwally and Abdul Rahman (1990) analyzed “The demand for money in the economy of Saudi Arabia”, taking in to account three main factors: namely, the effect of the oil sector on the demand of money, structural shifts due to the oil embargo, and the effect of Eurodollar rates on the demand for money in Saudi Arabia. The following demand function was used, 


M=f (y, r,A/L,Pe) 
Where M = demand of money. Y=GDP, A/L = ratio of assets to liabilities of the commercial banks. Pe  = expected prices, r = the Eurodollar rate of interest.


The above relationship embodied the effect of income, interest, liquidity and price expectations. These effects reflected both the transactions and assets components of the demand for money. Various methods of estimation were used and a set of plausible results were arrived at and reported. At the economy level, there was some evidence of structural shifts with respect to the narrow money component but such evidence could not be asserted in the case of the demand for broad money. The rate of interest variable played a significant role in the determination of the demand for narrow money but its importance in the case of broad money was strong in the long run only. Price effects were negative and affected both measures of money in a similar way. As for the liquidity variable, it was significant only for the broad money component. Similar patterns of behaviour were detected when using non-oil scale variables, but in this latter case no evidence was obtained for the presence of significant structural shifts which affected primarily the oil sector. The rate of interest was again a significant determinant in the case of narrow money but was significant in the long-run in the case of broad money. The liquidity variable showed a similar response to that obtained previously since it was only significant in the case of broad money. Lastly, the price variable proved a significant determinant for both components of money when estimation was carried with respect to the non-oil scale variable.


Imad A Moosa (1992) analyzed the demand for money in India using co-integration approach. The paper had cast doubt on validity of the empirical results of earlier studies on India’s monetary sector; in particular the estimation and testing of the supply and demand functions. The objection that was raised was based on the presently universal consensus that it is inappropriate to apply conventional econometric techniques to non-stationary time serious. Based on this criticism, an alternative approach was proposed to estimate the demand for money function using three monetary aggregates: currency in circulation, narrow money and narrow money plus quasi money. The preliminary step was testing for the stationarity of these monetary aggregates and two explanatory variables, income and interest rate. These tests generally indicated that all of these variable were integrated of order one. Having established this, the paper proceeded to test for co-integration using the Engle-Granger two-step technique. The results showed that the three aggregates were co-integrated with income, but not with interest rate. However, a three-variable model indicated that the three variables were co-integrated, except that the ADF test was not infavour of the absence of co-integration when broad money was used. Tests for co-integration were then carried out using the technique developed by Johansen. For all of the monetary aggregates the null-hypothesis of zero co-integration vectors was rejected, but the null hypothesis of ut most one co-integrating vector was not rejected in the case of broad money. Hypothesis testing on the coefficients of the co-integrating vector could not reject the null hypothesis of unit income elasticity of the demand for currency. However, for all three monetary aggregates, the null hypothesis of zero interest elasticity was rejected. The final step was to estimate an error correction model on the basis of co-integrating relationship derived from the Engle-Granger procedure. Statistical results were much better in the case of currency and narrow money than in the case of broad money.
This study had produced consistent results indicating that from a policy point of view, it would be better to use currency in circulation or narrow money rather than broad money.


Narendra Jadhav (1994) offered a perspective on estimation of money demand functions in developed and developing countries and supplements the on-going research in India with a quarterly model, covering the bulk of the post-bank nationalization period. It traced the evolution of the research effort in developed countries. Against that backdrop, it reviewed available studies in the Indian context and then developed a quarterly model for the Indian economy covering 72 quarters, 1970 II to 1988 I and analyzed inter-temporal stability of the estimated demand functions. The ‘conventional’ arguments generally used in the money demand function, such as income, own rate of returns, rate of competing assets, price expectations, etc., were found to explain much of the variations in the demand for money in India. The empirical results were satisfactory in terms of a priori theoretical expectations, economic intution and statistical properties. Using the CUSUM- Squared test and Chow’s F-test, it was demonstrated that the estimated demand functions for currency, demand deposits as well as broad money had two structural breaks; the first one around 1975 which coincided with the first oil shock, and the second one during 1982-83 which marked the beginning of financial deepening of the Indian financial system through deregulation, functional diversification and financial innovations. It had also been demonstrated that in the post-1982 period, relevant elasticities  exhibited a discernible and uniform upward shift which was in conformity with the Gurley-Shaw hypothesis which had predicted that prolification of interest bearing money substitutes would tend to enhance the interest elasticities of money demand. The results indicated that the long-run income elasticity of broad real money balance was 1.88 where as the semi-elasticity with respect to own real rate of return was about 0.114 and that with respect to the real rate of return on alternate assets works out to          -0.051.


Prathan and Subramanian (1998) analyzed the stability of the demand for money in India for the period (1960-1994) using the error correction approach introduced by Engle-Granger (1987). The demand function for money was specified as 

InMt = bo + b1 ln Y1+ b2 lnRt + et where b1>0; b2<0 Mt is the stock of real money balance defined both in narrow measures of money (M1) and broad measures of money (M3). M1 is defined as currency and demand deposit while M3 is defined as M1 plus time deposits, Rt is the rate of interest and Y1 is the real income. et is the disturbance term assumed to have zero expectation. All the variables were taken in the logarithmic form excepting the rate of inflation which was negative for some years. To test for the stability of the relationship, all the variables were examined for the existence of unit roots. Then in the light of the non-existence of unit roots, test of co integration was made. In order to test for the long run relationship, the unit root test for stationarity was used. The study showed that money defined narrowly as well as defined broadly were co integrated with real income and rate of interest. In the Indian economy, the real demand for money defined broadly exhibited a long-run equilibrium relationship with real income and nominal interest rate. Hence the study suggested that the stabilization policy should aim at both M3 and M1 for bringing about price stability in the economy as opposed to the consideration of only M1.


In their article on “Demand for money in Bangladesh: unit root tests, co integration tests and error correction modeling”, Mudabber Ahmed and Nina Ahmad (1998) estimated both the narrow money and the broad money demand function in Bangladesh including some non-traditional scale and explanatory variables. This was accomplished by modern error correction approach. Time series properties of the variables related to money demand were provided by unit root tests. Unit root test suggested that all the variables that were used in the general model were non-stationary and were integrated of order one. Co-integration tests suggested that real money was not co integrated with all the variables in the general model. Co integration tests also showed that real narrow money was co integrated with all real per capita GDP. Hence equilibrium long run relationship existed between these two variables which would be used for policy formulation. Estimation of co integration vector suggested that real per capita income had a positive significant effect on demand for real narrow money which supported the transaction approach to money demand. On the other hand, real broad money was co integrated with real exchange rate. It indicated that an equilibrium long run relationship existed between real broad money and real exchange rate. Error correction model suggested that short run dynamics in the real money (logRM1 and logRM2) were significantly affected by the error correction term (deviation of actual value from its long run equilibrium path) as expected. Thus a proportion of the disequilibrium from one period was corrected in the next period. From chow test conducted sequentially, it was observed that parameter of real broad money demand function were relatively more stable than parameters of real narrow money.


In the paper on “ The relationship between desired and actual money demand: Adjustment coefficient estimation in case of India”, Debasihs Chakraborty and Kishor G.Kulkarni (1999) tested whether the adjustment coefficient of the desired and actual demand for money was high (or low) in value in case of India. The paper was divided into three broad sections. Section 1 developed a theoretical argument for endogeneity of money supply change. Section 2 analyzed the Indian conditions and by using OLS technique estimates the demand for money function for desired and actual values. Section 3 presented the results and gave the conclusion. The results showed that there was evidence that about 40% of the money supply changes was made as a result of initial increase in the demand for money.


Kishore G.Kulkarni and Erick Lee Erickson (2000) reinvestigated the behaviour of the demand for money in Indian economy. It surveyed the main contentions of demand for money theory of Keynesians and monetarists and brought out the main differences in their policy advice. By using the annual data for the period 1968 and 1997 the paper investigated the demand for money stability. It concluded that interest rate had significant effect on the Indian demand for money and real GDP affected money demand in a significant way. It appeared that in some ways, the monetarists arguments that interest rate is not a significant determinant of money demand is vindicated for the Indian case.


Nelson Perera and Reetu Verma (2003) analyzed “the Demand for money in Sri Lanka using co integration approach”. This paper examined the long run money demand function of the Sri Lankan economy during the post-1977 period. Estimates of the long run money demand elasticities were obtained by employing the Johansen and Johansen’s Maximum likelihood co integration technique to quarterly data for the period 1978 to 2000. The choice of 1978 as the starting point of the sample period coincided with the shift in the exchange rate regime and the initiation of significant reforms in economic and financial policies in Sri Lanka. These changes were expected to have profound effect on the stability of money demand function. The evidence suggested that the variable entering into the demand for narrow money function could not form a co-integrated system even after the inclusion of the nominal effective exchange rate. In contrast, the result indicated the presence of long run demand function for broad money when real gross domestic product, price level, interest rates and nominal effective exchange rate were included in the system. All the estimated elasticities were proved to be significant and were correctly signed. In particular, the long-run effect of change in exchange rate on money demand was positive. The result suggested that the tradition of modeling money demand as real money in Sri Lanka was the correct procedure. Further, real gross domestic product seemed to be the appropriate scale variable for the money demand equation. Interest rate variable played an important role in determining the demand for money in Sri Lanka, after the monetary and exchange rate reforms. The findings suggested that the central bank of Sri Lanka should emphasize the broad definition of money for monetary control in Sri Lanka.

METHODOLOGY
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METHODOLOGY


The methodology adopted by the investigator for her study on “Demand for Money in India : 1981-2000”, is discussed in this chapter under the following heads.

3.1 Area of study

3.2 Period of study

3.3 Selection of variables

3.4 Collection of data

3.5 Quantitative tools

3.6 Hypotheses tested and 

3.7 Limitations.

3.1 AREA OF STUDY  

Over the last few decades, interest has grown in exploring the link between money and aggregate economic activity.  It is the belief of the economists and policy makers that money and financial markets play important roles in the growth and fluctuations.  A sound theory of demand for money is generally regarded as central to the theory of monetary economics. A knowledge of the money demand equation and its structure are essential not only for analyzing past monetary policies but also for formulating contemporary and future macro economic policies (Madabber Ahmed and Nina Ahmed, 1998).  It is in this context that the investigator has decided to undertake a study on the demand for money in India during 1981-2000.

3.2 PERIOD OF STUDY

The demand for money in India was analyzed for the period 1981-2000.  Demand side was influenced more directly since the 1980’s. With the developments in the capital market, portfolio substitutions appeared to be more effective in the eighties.  Also available on top are small saving instruments used by the government to finance fiscal deficits.    The first decade of the chosen period was characterized with  (i) the implementation of the Chakravarthy Committee Report (1985) whereby monetary targeting was adopted as the basis for the operation of monetary policy in India, (ii) Basle Accord was given importance to strengthen the capital base of the commercial banks and (iii) lending rates were repeatedly reduced to bring down the real cost of borrowing (Vickram Chowdry, 2002).


The second decade of the study period, viz., 1991-2000 was characterized by financial innovations and economic reforms.  A number of financial sector reforms which included deregulation of interest rates, reduction of CRR, SLR in phased manner were adopted to ease the credit constraint. 


Data were available for all the chosen variables for the study period.  Availability of data was another reason that prompted the investigator to choose the period.


To carry out co-integration technique and to find out the long-run relationship between the chosen periods, a period of 20 years was selected.

3.3 SELECTION OF VARIABLES

The following variables were used in the study:  money

demanded, national income, rate of interest and price level.

MONEY DEMANDED

For demand for money both narrow money (M1) and broad money (M3) were selected,

M1 includes currency and coins, demand deposits.
M3 includes, demand and time deposits with banks, currency with public and other deposits with the Reserve Bank of India, was considered.


In the study M1 and M3 were used in current and in real terms to gauge the effect of money illusion.  Money in logarithmic terms was also used to estimate elasticities.

NATIONAL INCOME


In accordance with the transaction theories of money, which viewed money essentially as an inventory held for transaction purposes, a scale variable national income was included.  For national income data, GDP was selected. Real income was obtained by deflating GDP by consumer price index.

RATE OF INTEREST


Interest rate is the most commonly used measure of the opportunity cost of holding money in developed countries.  But as Ghatak (1981) argued, in so far as borrowing plays a role as a source of financing economic activity, the interest rate should be used as an explanatory variable because it is the link between the organized market and the unorganized market.  Further Shyam J. Kamath (1984) has put forward the following hypothesis while analyzing the demand for money in India, “Physical assets served as substitutes for money in developing countries rather than financial assets since there are few alternative financial assets available for wealth holders due to the under developed financial markets.  On the basis of this hypothesis, it is argued that the appropriate opportunity cost variable for India is ‘rate of interest’ which emphasizes the role of money as ‘a store of value’.  In the light of recent financial developments in India where interest rate was deregulated, prime-lending rate was considered.

PRICE LEVEL


To get the real values of money demanded and national income, consumer price index was used.

3.4 COLLECTION OF DATA

The time series data for the study were collected from the publications of the Reserve Bank of India and the Government of India.


PUBLICATIONS OF THE RESERVE BANK OF INDIA

1. Annual Report on Currency and Finance various issues.

2. Reserve Bank of India Bulletin (monthly) various issues.

PUBLICATIONS OF THE GOVERNMENT OF INDIA.

Economic Survey (annual) various issues.

3.5 QUANTITATIVE TOOLS

The following quantitative tools were used in the study:

3.5.1 Index number,

3.5.2 Growth rate.

3.5.3 Compound growth rate,

3.5.4 Instability

i. Coefficient of variation,

ii. Coppock’s instability index,

3.5.5 Multiple linear regression model,

3.5.6 Elasticities,

3.5.7 Unit Root test,

3.5.8 Co-integration

          (i) λmax and trace test

         (ii)Error correction model
3.5.9 Averages, percentages and graphs.

3.5.1
INDEX NUMBERS

Index numbers are devices for measuring differences in the magnitude of a group of related variables (Croxton and Cowden, 1957).  As the current study was focused on time series data with the monetary variables the actual values were first converted into index values with 1993-94 as the base year.  The index values are obtained for the data on narrow money M1 and broad money M3.

3.5.2 GROWTH RATE
To find out the rate at which the selected variables namely M1, M3, national income, grew annually, i.e., to find out the annual variations, annual growth rate was calculated.



Annual growth rate of Yt =  Yt – Yt-1 /  Yt
This enables to find out the growth of a variable at a particular point of time.

3.5.3 COMPOUND GROWTH RATE

To find out how selected variables M1, M3, national income (y) and interest rate (r) had grown over a period of time compound growth rate was applied.

Yt = Abt
Where, the compound growth rate of Yt =  [A.logb – 1] X 100 percent per year.

3.5.4 INSTABILITY

The instability in the selected variables M1, M3, Y and r coefficient of variation and Coppock’s instability index were calculated.
           i) CO-EFFICIENT OF VARIATION:
Co-efficient of variation (C.V) was calculated by using the       formula:


C.V = (( / x ) 100

ii) COPPOCK’S INSTABILITY INDEX:

The algebraic form of Coppock’s instability index is 


r log = ( (log ( xt+1/ xt – m)2 / n

Instability index = (Antilog ( v log – 1) X 100

Xt = variable under study in the year t

N  = the number of years – 1

m =  the arithmetic mean of the difference between the successive values of logs of Xt.

3.5.5
MULTIPLE LINEAR REGRESSION

Multiple linear regression equations were estimated using the ordinary least square method.  The models specifications were as follows with rate of interest and national income as the explanatory variables.  The specifications embodied the effects of interest rate and income reflecting both the assets and transactions component of the demand for money.


M1
=
(0 + (1r + (2y + U


M1
=
(0 + (1r + (2 (Ry) + U


RM1
=
(0 + (1r + (2 (Ry) + U


LM1
=
(0 + (1r + (2 L(Ry) + U


L (RM1)
=
(0 + (1r + (2L(Ry) + U


M3
=
(0 + (1r + (2Y + U


M3
=
(0 + (1r + (2(RY)+ U


RM3
=
(0 + (1r + (2 (RY) + U


LM3
=
(0 + (1r + (2 L (Ry) + U


L (RM3)
=
(0 + (1r + (2 L (Ry) + U

Where,

 M1 = Narrow money; RM1 = real money, LM1 = log (m1); L (RM1) = log (RM1); M3 = Broad money; RM3 = real broad money; r = prime lending rate; y = GDP at current prices; RY = real income; L (RY) = log (RY); U = error term.

NERLOVIAN PARTIAL ADJUSTMENT MODEL:

Following the conventional formulations, using the Nerlovian’s partial adjustment model, it is hypothesized that a constant percent (() of the discrepancy between the actual and real money balances is eliminated within a single time period.  Thus,


Mt – Mt-1 = ( [Mt* - Mt-1]


Where, Mt* = desired or long run demand for money which is defined as Mt* = (0 + (1yt + (3rt + U.


The co-efficients are expected to have the following signs,


(1 > 0,  (2 < 0,0  ( ( ( 1, combining the two we have equation,


Mt = ( (0 + ( (1 yt + ( (2 rt + (1-() Mt-1 + Ut
The following models were estimated using the above partial adjustment mechanism.



M1        = f(r, y, (M1)t-1)



M1        = f(r, Ry, (M1)t-1)



RM1        = f(r, Ry, (RM1) t-1)



L (M1)  = f(r, L (Ry), L (M3) t-1)



L (RM1)= f(r, L (Ry), L (RM1) t-1)



M3         = f(r, y, (M3) t-1)



M3         = f(r, Ry, (M3) t-1)



RM3      = f(r, Ry, (RM3) t-1)



L (RM3)= f(r, L (Ry), L (M3) t-1)



L (RM3)= f(r, L(Ry), L(RM3) t-1 )

3.5.6 ELASTICITIES

From the above estimated partial adjustment models in which dependent and explanatory variable were expressed in logarithmic terms, elasticities were obtained.  Short run elasticity ( = the parameter estimate of the particular explanatory variable.


Long run elasticity =  ( / 1-k


Where, k = coefficient of the lagged dependent variable.

3.5.7 UNIT ROOT TEST


The application of the ordinary least square method to a time series data may yield spurious relationships (Damodar Gujarati, 1998).  Hence to correct for this co integration techniques was applied.  Any time series data requires the initial determination of the integration order of each of the test variable.  The objective can be achieved by unit root testing of the data.  Unit root test provides information about the stationarity of data.  If the data are non stationary then they contain unit roots.  In such a case regression involving time series may be spurious regression in the sense that the results look good.  But on further probing they look suspect.  The existences of unit roots generally make hypotheses tests unreliable.  When a time series is non stationary differencing it approximately can make the series stationary.  One way to test for the existence of unit roots and to determine the form in which the data should be used in hypothesis testing was to deploy augmented Dicky Fuller (1979) test.

DICKY FULLER TEST


Dickey fuller test is to run the regression in the following form.


Without trend


Δ Yt​ = β1 + δ Yt-1 + Ut

With trend


Δ Yt = β1 + β2t + δ Yt-1 + Ut

AUGMENTED DICKY FULLER TEST

Without trend


Δ Yt = β1 + δ Yt-1 + α1 Σ Δ Yt-1 + εj 


With trend


Δ Yt = β1 + β2t + δ Yt-1 + α1 Σ Δ Yt-1 + εj 


The full hypothesis is


H0 : δ = 0


If δ = 0 then a unit root exist in Y i.e., Y is not stationary.

The estimated δ co-efficient has to be divided by its standard error to compute the Dickey Fuller τ statistic.  If they exceed the absolute critical value of the DF statistic then the hypothesis is not rejected and that the given time series is stationary.  On the other hand if the calculated τ statistic is less than the critical value then the time series is non stationary.

3.5.8 CO-INTEGRATION

In the Johansen framework the first step is to estimate the congruent unrestricted closed Pth order VAR in ‘K’ variable using λmax and trace test.


The procedure for assessing the co-integration rank (factor) is an application of the general hypothesis testing procedure.  Formulate the null and alternate hypothesis and test statistic whose distribution is tabulated by simulation, assuming the H0 to be correct.  A large value of the statistic is evidence against the ‘large’ being determined by a reference to a table of critical values which shows the value of probability that a value of the test statistic greater than or equal to the observed value would have occurred if H0 is true.

Trace statistic

                                    k                          ^


Trace (r0/k) = -T    Σ       ln (1-λ1)

                                   i=r0+1
           ^


λj are the ordered eigen values, λ1 > λ2 ….λk and to range from 0 to k-1 depending upon the stage in the sequence.  This is the relevant test statistic for the null hypothesis r ≤ 0 against the alternative r ≥ r0 + 1.

λmax statistic

                              ^

λ max (r0) = -t ln (1-λ1) for i = r0 + 1


Start with H(0) but test it in H(1).  If H0 is rejected, move on to H(1) testing it against H(2); if necessary continue in this fashion until the last test which is H(k-1) on H(k).


λmax (k-1) = Trace (k-1 / k)

                                             ^


                = - T ln (1-λk)


A convenient notation to indicate which hypothesis is being tested against which alternative is H(r / k) for the trace test and H(r / r+1) for the λmax test which can be summarized as below.

                                 





λmax test


Trace test




                               H0          Ha            Statistic                H0          Ha             Statistic



                                                                            ^                                                                         k                    ^

                              r=0        r=1             -T ln (1-λ1)        r=0         r ≥ 1        -T Σ  ln (1- λ1)
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                             r ≤ 1       r=2            - T ln (1-λ2)      r ≤ 1         r ≥ 2        - T Σ  ln (1- λ2)

                                                                                                                            i=2

                                                                                                                       ^                                                                          k

                                              r ≤ 2      r=3             - T ln (1-λ3)       r ≤ 2        r ≥ 3        - T Σ  ln (1- λ3)
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                          -----------------------------------------------------------------------------------------

                          -----------------------------------------------------------------------------------------

                                                                             ^                                                                                            ^

                            R≤k-1      r=k             - T ln (1- λk)      r≤ k-1       r ≥ k         - T ln (1- λk)


(ii)ERROR CORRECTION MODEL

After finding the number of co-integrating factors to be included the error correction model was obtained using Johansens method.  Establishing the existence of co-integration makes it possible to investigate the short run relationships among those variables which are integrated.  The error correction models are lagged terms of the residuals from the bivariate co-integration test between the co-integration variable.  For example Δ Yt = α0 + α1 + α1 Δ Xt + α2 ecm(-1) + εt.  ecm (-1) is the one period lag value of the residual, the empirical estimate of the equilibrium error term.  If the co-efficient of the lagged ecm term is found to be statistically insignificant then the term is in short run equilibrium and there are no disturbances present.  If on the other hand the co-efficient of the log ecm is found to be statistically significant then short run disequilibrium exists.  In such a case the sign of the co-efficient is the deviation of casual flows between the two test variables in the short run.

3.5.9  AVERAGES, PERCENTAGES AND GRAPHS


In the course of the study averages and percentages were also calculated.  Graphs were also used.

ECONOMETRIC PROGRAMS


The SPSS and Microfit programs were used in the current study. 

3.6 HYPOTHESES TESTED

The following hypotheses were tested in the study.

1. Money is preferred as a medium of exchange rather than as the store of value.

2. The long run income elasticities are much higher than the short run income elasticities

3. There is a long run relationship i.e. short run dynamics among the selected variables.

3.7 LIMITATIONS

1. The study was completely based on time series data.  Hence the short comings associated with time series data are applicable in the study also.

2. As quarterly data were not available for all the chosen variables only annual data were used.

3. The study concentrated on money as a medium exchange and not money as a inventory held for transaction purposes.

4. The financial sector in India has been experiencing structural changes since 1990’s.  These were not incorporated in the study.

5. Since India is an open economy exchange rate movement might exert its influence on the opportunity cost of holding money.  But this has not been included in the study.

In spite of the limitations the study has made an important contribution on the short run dynamics in the demand for money in India.

RESULTS AND DISCUSSION
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RESULTS AND DISCUSSION


The findings of the current study on the “Demand for money in India: 1981-2000” are discussed in this chapter under the 

following heads.

4.1 Demand for money

4.2 National income

4.3 Interest rate

4.4 Extent of variability in the variables

4.5 Money demand in India – Regression results

4.6 Demand for money with lag dependent variable

4.6.1
Demand for narrow money

4.6.2 Demand for broad money

4.6.3 Elasticity estimates

4.7
Testing for stationarity

4.8
Testing for co-integration: The Johansen method and

4.9 Error Correction Model.

4.1 DEMAND FOR MONEY

         Demand for money M1 and M3 in nominal and index values and growth rates of M1 and M3 are given in the following tables 1 and 2

TABLE – 1

DEMAND FOR MONEY M1 (1981-2000)

	Year

(1)
	M1
(Rs in Crores)

(2)
	Index Value M1
(1993-94=100)

(3)
	Real Money M1
(Rs in Crores)

(4)
	Annual growth Rate (%)

(5)

	1980-81
	23178
	15.37
	260.43
	10.05

	1981-82
	24792
	16.44
	247.92
	6.5

	1982-83
	28535
	18.92
	264.21
	13.11

	1983-84
	33066
	21.93
	297.89
	13.70

	1984-85
	39649
	26.29
	336.01
	16.60

	1985-86
	42938
	28.48
	340.78
	7.66

	1986-87
	51177
	33.94
	373.55
	16.09

	1987-88
	57787
	38.32
	387.83
	11.44

	1988-89
	66607
	44.17
	401.25
	13.24

	1989-90
	81625
	54.13
	471.82
	18.40

	1990-91
	92892
	61.60
	481.31
	12.13

	1991-92
	114111
	75.68
	521.06
	18.60

	1992-93
	123278
	81.75
	513.66
	7.44

	1993-94
	150778
	100.00
	584.41
	18.24

	1994-95
	192257
	127.50
	689.09
	21.57

	1995-96
	214363
	142.16
	684.87
	10.31

	1996-97
	240615
	159.57
	703.55
	10.91

	1997-98
	267844
	177.63
	713.81
	10.16

	1998-99
	309068
	204.97
	746.54
	13.34

	1999-2000
	341796
	226.68
	798.59
	9.57


Source:
Column  2:
RBI Bulletin various issues.





Column  3:
Calculated values with 1993-94 = 100

                   



Column 4: Real money=Nominal Money/Consumer price index.                                                                                

Column 5:    Annual growth rate =      yt – yt-1        
                                                                                                                                          yt                                                                             

TABLE – 2

DEMAND FOR MONEY M3 : 1981-2000

	Year

(1)
	M3

(Rs in crore)

(2)
	Index value M3
(1993-94=100)

(3)
	Real Money

(Rs in Crores)

(4)
	Annual growth

Rate (%)

(5)

	1980-81
	55451
	15.11
	623.04
	10.75

	1981-82
	62489
	17.03
	624.89
	11.26

	1982-83
	72867
	19.86
	674.69
	14.24

	1983-84
	85899
	23.42
	773.86
	15.17

	1984-85
	101957
	27.79
	864.04
	15.75

	1985-86
	177239
	31.96
	930.47
	13.03

	1986-87
	140633
	38.34
	1026.52
	16.63

	1987-88
	162645
	44.34
	1091.58
	13.53

	1988-89
	192085
	52.36
	1157.14
	15.33

	1989-90
	229414
	62.54
	1376.09
	16.27

	1990-91
	265828
	72.46
	1377.35
	13.70

	1991-92
	315084
	85.89
	1438.74
	15.63

	1992-93
	362665
	98.86
	1511.10
	13.12

	1993-94
	366825
	100.00
	1421.80
	1.13

	1994-95
	531426
	144.87
	1904.75
	30.97

	1995-96
	601836
	164.06
	1922.80
	11.70

	1996-97
	696012
	189.73
	2035.12
	13.53

	1997-98
	821332
	223.89
	2244.08
	16.26

	1998-99
	980960
	267.41
	2369.47
	16.27

	1999-2000
	1124174
	306.45
	2626.57
	12.74


DEMAND FOR MONEY M3 : 1981-2000

Source
:Column 2
:
RBI  Bulletin various issues



Column 3
:
Calculated values with 1993 – 94 = 100



Column 4
:
Real money  = nominal money         








Consumer price index







       yt – yt-1
Column 5
:
Annual growth Rate = 








           yt
The demand for money (M1) had increased from Rs. 23178 crores in 1980-81 to Rs. 81625 crores in 1989-90 and to Rs. 341796 crores in the year 1999-2000.  For the same period M3 had grown from Rs. 55451 crores in 1980-81 to Rs. 229414 in 1989-90 and further to Rs. 1124174 crores in 1999-2000.

       M1 had shown a significant decline in its annual growth rate from 16.60% in 1984-1985 to 7.66%in 1985-86.For the same period M3 had shown a comparatively smaller decline in its annual growth rate from 15.75% in 1984-85 to 13.03%in 1985-86.


The year 1994-95 witnessed a steep increase in the growth rate of M1 (21.57 %) and M3 (30.97 %).  When M1 and M3 were indexed with 1993-94 as the base year it can further be seen that index of demand for money M1 had increased from 15.37 points in 1980-81 to 54.13 points in 1989-90 and further to 226.68 points in 1999-2000, with a 3 ½ fold increase in the first decade and 3.7 fold increase in the second decade.  Index of M3 had increased from 15.11 points in 1980-81 to 62.54 points in 1989-90 with a 4 fold increase.   For the second decade the increase was from 72.46 points in 1990-91 to 306.45 points in 1999-2000 with a 3 ½ fold increase.  Wider fluctuations could be seen in the growth rates of both M​1 and M3.  The nominal demand for money values were converted into real values by dividing nominal values by the consumer price index.  During the study period the real money M1 had increased from Rs. 260.43 crores in 1980-81 to Rs. 798.59 crores in 1999-2000 with an increase of three fold.  For M3 it was from Rs.623.04 crores in 1980-81 to 2626.57 in 1999-2000 with a four-fold increase.  The figures 1 and 2 show trends in money stock measures M1, M3 and real money M1 and M3.

Fig - 1
Fig - 2

4.2
NATIONAL INCOME


The GDP was used in the study as the ‘scale’ variable.  Table 3 gives the values of GDP at current prices and the annual growth rates of GDP.  The national income was converted into real terms by dividing the GDP at current prices by the consumer price index.  The obtained values are also given in table 3.

TABLE – 3

NATIONAL INCOME – 1981-2000

	Year

(1)
	GDP at Current Prices (Rs in Crore

(2)
	Real GDP

Rs in Crores

(3)
	Annual Growth rate of GDP (%)

(4)
	Annual growth Rate of Real GDP

(5)

	1980-81
	130523
	1466.55
	16.43
	7.03

	1981-82
	152096
	1520.96
	14.18
	3.58

	1982-83
	168891
	1563.80
	9.94
	2.74

	1983-84
	197686
	1780.95
	14.57
	12.19

	1984-85
	221281
	1875.2
	10.66
	5.03

	1985-86
	248118
	1969.19
	10.82
	4.77

	1986-87
	276453
	2017.91
	10.25
	2.38

	1987-88
	313374
	2103.18
	11.78
	4.05

	1988-89
	373995
	2252.99
	16.21
	6.65

	1989-90
	432289
	2498.78
	13.48
	9.84

	1990-91
	503409
	2608.34
	14.13
	4.20

	1991-92
	579009
	2643.88
	13.06
	1.34

	1992-93
	661576
	2756.57
	12.48
	4.09

	1993-94
	769265
	2981.65
	14.00
	7.55

	1994-95
	903975
	3240.05
	14.90 
	7.98

	1995-96
	1059787
	3385.90
	14.70
	4.31

	1996-97
	1230464
	3597.85
	13.80
	5.89

	1997-98
	1376943
	3762.14
	10.64
	4.37

	1998-99
	1583110
	3823.94
	13.02
	1.62

	1999-2000
	1740207
	4065.90
	9.03
	5.95


Source: Column 2: Economic Survey, Various issues.

             Column 3: Real GDP = GDP at current prices /consumer price index

             Column 4&5:Annual growth rate of Yt=Yt-yt-1/yt                                                                                                                                                                                                                                                                                                                   


National income was Rs. 130523 crores in 1980-81 and Rs. 432289 crores in 1989-90 and Rs. 1740207 crores in 1999-2000.  For the study period the GDP had increased by 13 times in absolute terms.  When GDP was converted to real terms by dividing it by consumer price index the real GDP was Rs. 1466.55 crores in 1980-81 and Rs. 2498.78 crores in 1989-90 and to Rs 4065.9 crores in 1999-2000.  In the first decade the increase in real GDP was about 1.8 times and in the second decade it was declined to 1.5 times.  When the annual growth rate was calculated wider fluctuations was seen.  It ranged between even 1.34 percent in 1991-92 to the highest 12.19 percent in 1983-84.

4.3
INTEREST RATE


In the analysis on finding out the determinants of the demand for money, prime-lending rate was considered as the opportunity cost variable.  The data on the prime lending rates is given in the following table – 4

TABLE – 4

RATE OF INTEREST 1981-2000

	YEAR

(1)
	PRIME LENDING

RATE(%)

(2)
	YEAR

(3)
	PRIME LENDING

RATE(%)

(4)

	1981
	6.68
	1991
	17.97

	1982
	10.00
	1992
	12.66

	1983
	7.00
	1993
	14.42

	1984
	9.98
	1994
	5.71

	1985
	10.00
	1995
	9.40

	1986
	10.00
	1996
	17.73

	1987
	9.94
	1997
	15.86*

	1988
	9.99
	1998
	14.00

	1989
	14.82
	1999
	13.00

	1990
	12.46
	2000
	12.50


Source:
Columns 2 and 4 = RBI Bulletin various issues






* Averages of 1996 and 1998


Deregulation of the rate of interest was administed along with the new economic policy from 1991.   Till then it was a regulated one.  As the table shows variations were seen in the rate of interest.  It ranged between as low as 5.71 percent in 1994 to the highest of 17.97 percent in 1991.

4.4
EXTENT OF VARIABLITY IN THE VARIABLES 


         An analysis was carried out to find out the extent of variations in the chosen variables using (i) coefficient of variation and (ii) Coppock’s instability index.  Coefficient of variation was found out using the formula,

                                σ

C.V   =                 X 100

                                X 

    Where C.V
-
Coefficient of variation

(
-
Standard deviation and

X       -
Mean.


Coppock’s instability index was calculated using the formula


C.I.I = { Alog[logV]-1 } 100 where

logV = ( [log Xt+1 / Xt – M]2 where

M = Mean of log [Xt + 1 / Xt]

The calculated coefficient of variation and Coppock’s instability index are given in the following table – 5.

TABLE – 5

SUMMARY STATISTISCS

	VARIABLE
	MEAN
	SD
	GROWTH RATE

(%)
	C.V
	C.I.I

	M1
	124817.8
	101676.101
	16.125
	81.4596
	4.95

	R (M1)
	490.929
	180.96543
	31.38
	36.8618
	187.48

	L(R(M1))
	6.1283
	.38412
	1.5
	6.2679
	-

	M3
	364341.1
	323662.94640
	17.37
	88.8351
	6.35

	RM3
	1397.2050
	608.37647
	-
	43.5424
	1442.82

	L(RM3)
	7.1488
	.44983
	7.84
	6.2924
	-

	Y
	691337.7
	226236.37707
	14.97
	32.7244
	2.24

	RY
	2595.8
	827.976
	-
	31.8968
	951.07

	L(RY)
	7.8122
	.3253
	1.28
	4.1640
	-

	R
	11.7060
	3.44384
	2.77
	29.4194
	27.57


Source:
Estimated values.

The variability in M1 was considerably less than the variability in M3 when coefficient of variation and Coppock’s instability indices were calculated.  While the former was 4.95 percent (CII) and 81.45 percent (C.V); the later was 6.35 percent (CII) and 88.83 percent (CV) respectively.  The variations in real quantity of narrow money was much less than that of broad money.  The coefficient of variation and the Coppock’s instability index for M1 were 36.86 percent and 187.48 percent respectively.  For real broad money the values were 43.54 percent (CV) and 1442.82 percent (CII).  Interestingly the coefficients of variations in real terms for both narrow (36.86 percent) and broad money (43.54 percent) were significantly less than the narrow money (81.45 percent) and broad money (88.83 percent) expressed in nominal terms.


The difference in variability was observed in the case of nominal and real income variables also.  The extent of variations in nominal income variable (C.V=32.72 percent) was higher than that of real income (C.V=31.89 percent) variable.  The interest rates varied much less than the other variables (C.V=29.4194).

4.5 MONEY DEMAND IN INDIA – REGRESSION RESULTS


Following the conventional formulations demand, for narrow and broad money for the Indian economy as a whole were estimated using the demand function:

M = f (Y, r)

Where M = Demand for money



Y = National income a and


r = rate of interest


A variety of economic models were used to test the above functional relationship.  These models were tested for narrow and broad money in nominal terms, in real terms,  and in logarithmic values.


For the scale variable the real income as suggested by the transaction theories was used in the analysis with real GDP standing for the income variable.  This treated money essentially as an inventory held for transaction purposes.  This approach was followed in the earlier studies, (to cite a few Bhattacharya, 1974, Sharma 1978, Sampath and Hussain 1981, Singh, Shetty and Venkatachalam 1982, Bhole 1985, Gupta 1987) and in recent studies (Arif 1990, Narendra Jadav 1994)


Prime lending rate was used as the opportunity cost of holding, in conformity with the asset theories of money which construed the demand for money as a problem of portfolio choice allocating wealth among a portfolio of assets including money.  The approach was similar to the studies of Divatia and Venkatachalam (1972), Sarrane (1971), Sampath and Hussain (1981) and Bhole (1985).


The method of ordinary least square was used to estimate the functional relationships between the demand for money and the chosen scale and opportunity cost variables.  The following table –6 gives the regression results for demand for narrow and broad money for the Indian economy as a whole.  

TABLE – 6

DEMAND FOR MONEY 1981-2000 : REGRESSION RESULTS

	Eqn No
	Dependent Variable
	Intercept
	r
	y
	Ry
	Log Ry
	R2
	R2
	F
	d.w
	d.w results

	1
	M1
	-163733**
(-13.853)
	-2919105**

(2.83)
	0.467

(29.734)
	
	
	.985
	.983
	542.695
	.654
	Poitive auto correlation

	2
	M1
	-165709**
(-8.615)
	-3020.304

(-1.782)
	
	126.236**
(17.909)
	
	.959
	.954
	198.085
	.513
	Positive auto correlation

	3
	RM1
	-60.922**
(-3.546)
	-2.002

(-1.578)
	
	.222**
(35.581)
	
	.990
	.989
	829.593
	1.363
	No auto Correlation

	4
	L(M1)
	-10.095**
(-26.07)
	-.00794

(-1.578)
	
	
	2.762**
(51.831)
	.995
	.995
	1863.601
	1.560
	No auto Correlation

	5
	L(RM1)
	-3.184**
(-13.741)
	-00393

(-1.305)
	
	
	1.198**
(37.573)
	.991
	.990
	974.831
	1.492
	No auto Correlation

	6
	M3
	-549872

(-9.658)
	-8496.096

(-1.710)
	1.466**
(19.389)
	
	
	.965
	.961
	232.236
	.645
	Positive auto correlation

	7
	M3
	-556822**
(-6.773)
	-8283.111

(-1.125)
	
	392.222**
(12.811)
	
	.923
	.914
	102.46
	.478
	Positive auto correlation

	8
	RM3
	-506.179**
(6.773)
	2.023

(.311)
	
	0.724**
(26.727)
	
	.983
	.981
	492.117
	1.596
	No auto Correlation

	9
	LM3
	-10.282**
(-20.929)
	.00036

(.057)
	
	
	2.904**
(42.954)
	.994
	.993
	1624.96
	1.664
	No auto Correlation

	10
	L (RM3)
	-3.44**
(-11.599)
	.004472

(1.156)
	
	
	1.349**
(32.933)
	.990
	.988
	808.734
	1.957
	No auto Correlation


Source : ** Statistically significant at 5 % level

Figures in parenthesis denote ‘t’ values of parameter estimates

4.5.1
DEMAND FOR MONEY – OLS RESULTS

Equations 1 to 5 give the demand for money as functions of rate of interest, income, real income and real income expressed in logarithmic terms.  As can be seen from the table when M1 was regressed against rate of interest and national income (equation 1) both parameter estimates were statistically significant.  These two variables together explained about 98 % of the variations in M1.  In all other equations it can be seen that only income was the significant factor.  Though rate of interest was not statistically significant in explaining variations in M1 and M3 it had the expected negative sign for M1 (equ’s 2 to 5).  The rate of interest had a negative insignificant impact on M3 (equ’s 6 and 7). When M3 was expressed in real and logarithmic terms, rate of interest was found to have a positive sign, which is contradictory to the economic theory. With broad money, the income elasticity was found to be high (eqn 10) but inappropriate sign for rate of interest. With narrow money, the income elasticity was marginally low (eqn5) but having appropriate negative sign for rate of interest.    The DW- statistic indicated either no auto correlation or positive auto correlation.  When M1 and M3 were expressed in logarithmic terms (eq’s 4 and 9) the series exhibit absence of auto completion.  The low level of auto correlation is an indication that the variables in the model are non-stationary, (Phillips, 1986).  Only nominal income and rate of interest appeared to be the important determinants of the demand for nominal cash balances (eqn 1).  Further income elasticity of demand for money exceeded unity (eqn’s 4, 5, 9 and 10).  This mirrors the findings of Pradhan and Subramanian, (1998).  

4.6 DEMAND FOR MONEY WITH LAG DEPENDENT VARIABLE:


Following the conventional formations it is hypothesized that a constant percentage (λ) of the discrepancy between the actual and real money balances is eliminated within a single time period.

Thus,


Mt – Mt-1 = λ [Mt *– Mt-1] --------------------------------      1

Where 


Mt *= desired or long run demand for money.  It is specified as,


Mt = β0 + β1 Yt + β2 rt + ut ---------------------------
2

Where 


Y = income


R = rate of interest


M = demand for money


U = Disturbance term.

The co-efficients are expected to take the following signs.

β1 > 0; β2 < 0 

Combining 1 and 2 the following model is obtained.


Mt = λβ0 + λ β1 Yt + λ β2 rt + (1-λ) Mt-1 + λ ut

4.6.1
DEMAND FOR NARROW MONEY


In the disaggregated approach, demand functions have been estimated separately for narrow and broad money.  All dependent variables were in nominal, real and log forms.  As far as the explanatory variables are concerned rate of interest and national income were used in nominal, real and log real forms.  The estimated equations are given in tables 7.

TABLE – 7

DEMAND FOR MONEY (M1): (1998-2001) – PARTIAL ADJUSTMENT MECHANISM

	Eqn No.
	Dependent Variable
	Intercept
	r
	Y
	Ry
	Log (Ry)
	(M1)t-1
	Log (M1) t-1
	(RM1)t-1
	Log (RM1)t-1
	R2
	
R2
	F
	D.W
	DW Results

	11
	M1
	-7274.2**
(-3.028)
	-1426.315**

(-3.655)
	.128**

(4.054)
	
	
	.832

(10.924)
	
	
	
	.998
	.998
	2820.175
	2.14
	No auto correlation

	12
	M1
	-2743.3**
(-2.614)
	-1320.318**
(-3.547)
	
	23.610**
(4.196)
	
	.936**
(18.925)
	
	
	
	.998
	.998
	3025.969
	2.495
	No auto correlation

	13
	RM1
	-34.237

(-1.286)
	-2.999

(-1.1809)
	
	.167**
(3.911)
	
	
	
	.274

(1.295)
	
	.991
	.989
	575.

617
	1.517
	No auto correlation

	14
	Log M1
	-3.851**
(-3.724)
	-.00728**
(-2.579)
	
	
	1.058**
(3.815)
	
	.627**

(6.177)


	
	
	.999
	.998
	3970.732
	2.32
	No auto correlation

	15
	Log (RM1
	-2.502**
(-4.548)
	-.0056

(1.758)
	
	
	.926**
(4.569)
	
	
	
	.241

(1.358)
	.992
	.991
	682.

802
	1.673
	No auto correlation


Source : ** statistically significant at 5% level

Figures in parentheses denote ‘t’ values of the parameter estimates. 

          When M1 was used as a dependent variable and income, rate of interest and M1 with 1year lag were used as the explanatory variables (eqn 11), all the co-efficients were found to have the theoretical signs and were statistically significant.  Further the model (eqn 11) also indicated the absence of auto correlation.  Similarly when income was replaced by real income (eqn 12) the model satisfied the economic theory with positive coefficients for real income and negative coefficient for rate of interest.  This model (eqn. 12) was also free from auto correlation.  When real money was considered as dependant variable with real income, rate of interest and real money lagged by 1 year as the explanatory variables, the parameter estimates had the appropriate theoretical signs.  But only the parameter estimate of real income was statistically significant.  When log of narrow money was regressed on log of real income, rate of interest, log of M1 lagged by 1 year (eqn. 14) the model was theoretically sound with the parameters having the expected theoretical signs and the model was also statistically significant.  When log of real narrow money was used as the dependent variable (eqn. 15) only log of real money was statistically significant.  But the parameter estimates of rate of interest and log of real money lagged by 1 year had the expected theoretical signs of minus and plus respectively.  From the above model specifications it can be concluded that equations 11, 12 and 14 could be regarded as the best models for demand for narrow money.  This is because equations 11,12 and 14 produce statistically significant results, (i) with the parameter estimates being statistically significant (ii) having high R2 indicating greater explanatory power of the chosen variables and (iii) with no auto correlation.  In all the above models the chosen explanatory variables, viz., rate of interest, income, and demand for money lagged by 1 year could explain more than 99 % of the variations in the demand for narrow money.

4.6.2
DEMAND FOR BROAD MONEY


The demand for broad money with lagged explanatory variables are presented in table 8.

TABLE – 8

DEMAND FOR MONEY (M3) : (1981-2000) PARTIAL ADJUSTMENET MECHANISM

	Eqn. No
	Dependent variable
	Intercept
	R
	Y
	Ry
	Log Ry
	(M3)t
	Log(M3)t-1
	(RM3)t-1
	Log (RM3)t-1
	R2
	R2
	F
	DW
	DW results

	16
	M3
	-82671.4

(-1.327)
	-1593.085

(-.666)
	.229

(1.483)
	
	
	0.991**
(8.230)
	
	
	
	.993
	.992
	785.142
	2.880
	No auto correlation

	17
	M3
	-51401.6

(-1.078)
	-1201.555

(-.512)
	
	38.708**
(1.315)
	
	1.061**
(12.688)
	
	
	
	.993
	.992
	764.747
	2.945
	No auto correlation

	18
	RM3
	-400.63**
(63.027)
	.192

(.028)
	
	.585**
(3.966)
	
	
	
	.215

(.967)
	
	.984
	.981
	327.149
	2.10
	No auto correlation

	19
	Log(M3)
	-3.859**
(-2.488)
	-0.00000791

(-.002)
	
	
	1.109**
(2.608)
	
	0.621**
(4248)
	
	
	.997
	.996
	1775.155
	2.912
	No auto correlation

	20
	Log (RM3)
	-3.021**
(-4.20)
	.003406

(.799)
	
	
	1.881**
(4.556)
	
	
	
	.121

(.654)
	.990
	.988
	521.137
	2.236
	No auto correlation


Source: ** statistically significant at 5% level

             Figures in parentheses denote ‘t’ value of the parameter estimates.
When broad money in nominal terms was regressed against rate of interest, national income and broad money lagged by 1 year (eqn 16), it was found that the explanatory variables had the expected theoretical signs.  But only the coefficient of M3 lagged by 1 year was statistically significant.  When real income replaced the nominal income, the parameter estimate of real income was statistically significant (eqn 17).  When real broad money became the dependent variable (eqn 18), only the real income was statistically significant.  All the chosen explanatory variables, viz., rate of interest, log real income and log M3 lagged by 1 year had the theoretical signs (eqn 19).  But the parameter estimates of only log real income and log M3 lagged by 1 year were statistically significant.  When log real broad money was used as the dependent variable (eqn 20), only log real income was statistically significant and the rate of interest had the inappropriate sign.  In all the equations specified above in table 8, rate of interest was not a significant variable in explaining variations in demand for broad money.  Either real income or log of real income and broad money lagged by 1 year were found to be significant factors in explaining variations in broad money.  Equations 17 and 19 were found to be the good fit in explaining variations in broad money M3 and log M3.  In all the equations specified above the explanatory variables were found to explain more than 98 % of the variations in demand for broad money.  Absence of auto correlation can also be seen in the models on the demand for money.

Comparing tables 7 and 8 it can be seen that for the chosen explanatory variables the empirical results are found to be satisfactory in terms of a priori  theoretical expectations, economic institutions and statistical properties for demand for narrow money.  In the Indian context it is the income which determines the demand for narrow and broad money.  The rate of interest is significant in bringing out changes in the demand for narrow money (equation 11, 12 and 14) and not for broad money (equation 16 to 20).

4.6.3
ELASTICITY ESTIMATES


The above regression models given in equations 4, 5, 9, 10, 14 and 15 were used in calculating the elasticities of demand for money with respect to income and rate of interest.  Both the short run and long run elasticities for narrow and broad money were calculated.  Short-run elasticity was obtained from the co-efficient of the relevant variable.  Long run elasticity of a variable was estimated by dividing the co-efficient of the variable by θ where θ = 1-λ; λ being the co-efficient of the dependent lagged explanatory variable.  The estimated elasticities are given in the following table.

TABLE – 9

ELASTICITY ESTIMATES OF DEMAND FOR MONEY


                                NARROW MONEY                                                                         BROAD MONEY

   Eqn.

   No          INCOME ELASTICITIES   INTEREST ELASTICITIES  INCOME ELASTICITIES   INTEREST ELASTICITIES

                 SHORT RUN  LONG RUN  SHORT RUN   LONG RUN SHORT RUN  LONG RUN  SHORT RUN   LONG RUN 

     4

2.762



-007.94

     5

1.198



-.0039

     9









2.904


       .00036

    10









1.349


       .004472 

    14

1.058

2.836

-.00728
-.0195

    15

.926

1.2200

-.0056

-.0074

    20









1.109

2.926
     -.0000079
         -.00002

    21









1.181

1.343
      .003406
           .0038



SOURCE:
Equations 4,5,9,10
-Refer table 6




Equations 14,15
-Refer table 7




Equations 20 and 21
-Refer table 8

TABLE – 10

RESULTS OF DF AND ADF TESTS FOR UNIT ROOTS (WITHOUT TREND)

	VARIABLE
	DF
	ADF
	INFERENCE

	M1
	6.2276**
	3.0530**
	I (0)

	M3​
	6.0478**
	5.4205**
	I (0)

	r
	-2.9918**
	-2.2196
	I (1)

	Y
	4.7181**
	2.7627
	I (1)

	R(Y)
	-8.88922
	-.24415
	I (1)

	RM1
	.21978
	.36202
	I (1)

	RM3
	1.0553
	2.0678
	I (1)

	LM1
	-.57771
	-.44849
	I (1)

	LM3
	-.12088
	.19724
	I (1)

	L(M1/P)
	-1.2453
	-1.1843
	I (1)

	L (M3/P)
	-.74616
	-.67946
	I (1)

	L (RY)
	-.79150
	-.77010
	I (1)

	P
	3.8762**
	4.1463**
	I (0)



Critical value at 5 % level  = 3.0401


** Statistically significant at 5 % level.

The short-run income elasticity of narrow money ranges between .926 (eq 15) and 2.762 (eq 4).  As equation 14 provides a satisfactory result, in terms of economic appropriate criteria and statistical criteria, the short-run real income elasticity of demand for narrow money was taken as 1.058.  The corresponding long-run elasticity was calculated as 2.836.  The semi-elasticity of demand for narrow money with respect to rate of interest worked out to -.00728 in the short-run and -.0195 in the long-run.

Income elasticity of the demand for broad money ranged between 1.109 (eq 19) and 2.904 (eq 9).  The long-run elasticities ranged between 1.343 and 2.926.  The semi-elasticity of demand for broad money with respect to the rate of interest was very negligible as -0.00000.79 and the corresponding long run elasticity was -0.000021.


The data given in table 9 further suggests that the elasticities with respect to income was higher for broad money than for narrow money.  It is also clear that the long run income elasticities were much higher than short run income elasticity.  The demand for both narrow and broad money were found to be inelastic to rate of interest.  However income elasticities were lower for the dynamic models than for static model.  These findings echoed the findings of Gujarati(1968).

4.7
TESTING FOR STATIONARITY


A preliminary test to the estimation of functional relationship is the determination of the nature of the long term movements the variables being studied.  It is important to determine whether the variable are stationary or not, where stationary is defined as the tendency of the variable to return to its original value following disturbance.  If the variable under investigation are stationary then the functional relationship can be estimated directly.  The classical econometric tests have been developed for stationary time series.  Non-stationary posses problem when one attempts to estimate a functional relationship using conventional econometric techniques.  Non-stationary in such a case can give rise to a possibility of spurious correlation among the variables.  The best modeling approach for a non-stationary time series data is co integration based error correction representation (Imad A Moosa, 1992).  Whilst a co-integration test identifies the long-run relationship, an error correction representation of the demand for money function allows for adjustment towards long-run equilibrium and also for short-run changes in the independent variables.  Testing for stationary or testing for unit root is a preliminary step to testing for co-integration.  The objective is to find out whether or not whether the variables under investigations are I(1) ie., if they become stationary after differencing them once.  This test was applied to uni-variable time series of the variables, viz – demand for money, national income and rate of interest.  The variables were tested for stationary using the Dickey Fuller (DF) and the Augmented Dickey Fuller (ADF) without and the with the time trend.

The only difference between the DF test and ADF test is that the latter approach also incorporates lagged terms of the dependent variable as explanatory variable in original DF test equation.  In case the lag values of dependent variable are non-significant, then the ADF equation reduces to DF test equation.

TABLE - 11

RESULTS OF DF AND ADF TESTS FOR UNIT ROOTS (WITH TREND)

	VARIABLE
	DF
	ADF
	INFERENCE

	M1
	.25073
	.51747
	I (1)

	M3​
	1.3629
	2.5913
	I (1)

	r
	-3.4560
	-2.7038
	I (1)

	Y
	.040727
	-.083863
	I (1)

	R(Y)
	-5.2530**
	-4.3856**
	I (0)

	RM1
	-2.7121
	-2.5615
	I (1)

	RM3
	-1.6371
	-.51028
	I (1)

	LM1
	-2.2684
	-2.0389
	I (1)

	LM3
	-4.8614**
	-3.7049**
	I (0)

	L(M1/P)
	-2.5668
	-2.6825
	I (1)

	L (M3/P)
	-3.5977
	-2.5554
	I (1)

	L (RY)
	-2.8498
	-4.5128**
	I (0)

	P
	-.98005
	.34477
	I (1)



Critical value at 5 % level  = 3.6921


** Statistically significant at 5 % level.

TABLE – 12

THE NUMBER OF CO-INTEGRATION RANKS: UNRESTRICTED INTERCEPT AND NO TREND

	Eqn.No
	Variable
	H0
	H1
	Eigen Value
	(
Statistic
	95 %
	90%
	H0
	H1
	Eigen Value
	Trace
	95 %
	90 %

	22
	M1, r, Y
	r=0

r<=1
	r=1

r=2
	.54524

.095550
	14.9716

.0050163
	14.8800

8.0700
	12.9800

6.5000
	r=0

r<=1
	r>=1

r=2
	.54524
	15.0672
	17.8600
	15.7500

	23
	RM1, r RY
	r=0
	r=1
	.024991
	.48086
	14.3500
	12.2700
	r=0
	r=1
	.024991
	.48086
	14.3500
	12.2700

	24
	LM1, r L(y)
	r=0
	r=1
	.12667
	2.5733
	14.3500
	12.2700
	r=0
	r=1
	.12667
	2.5733
	14.3500
	12.2700

	25
	L(RM1), r, (RY)
	r=0
	r=1
	.37421
	8.9062
	14.3500
	12.2700
	r=0
	r=1
	.37421
	8.9062
	14.3500
	12.2700

	26
	M3, r, Y
	r<=1
	r=1

r=2
	.47189

.054864
	12.1307

1.0721
	14.8800

8.0700
	12.9800

6.5000
	r=0

r<=1
	r>=1

r=2
	.47189

.054864
	13.2028

1.0721
	17.8600

8.0700
	15.7500

6.5000

	27
	RM3,r,R(y)
	r=0
	r=1
	.25465
	5.5842
	14.3500
	12.2700
	r=0
	r=1
	.25465
	5.5842
	14.3500
	12.2700

	28
	LM3,r,L(Y)
	r=0
	r=1
	.46993
	12.0603
	14.3500
	12.2700
	r=0
	r=1
	.46993
	12.0603
	14.3500
	12.2700

	29
	L(RM3),r,L(RY)
	r=0
	r=1
	.50071
	13.1968
	14.3500
	12.2700
	r=0
	r=1
	.50071
	13.1968
	14.3500
	12.2700



Empirical values of the DF test and the ADF test (without and with trend) for unit roots are given in tables 10 and 11.  From table 10 it can be seen that, the calculated DF and ADF statistics for nominal values of M1 and M3 are greater than the critical values.  Similarly for consumer price index, DF and ADF statistics were greater than the critical value at 5 % level.  Hence in case of these variables using annual data the null hypothesis of unit root be rejected.  The variables were stationary.


The scale variable viz, the GDP at current prices (Y), both at level data (Y) and in real terms (RY) were non-stationary when ADF test was applied.  Similarly the opportunity cost variable r was also non-stationary with DF and ADF, values being less than the critical value.  Demand for money M1 and M3 when expressed in real terms and in logarithmic terms were found to be non-stationary.  Hence a long term relationship can be estimated using these variables as co variables. 


All the variables excepting M1 & M3 expressed in nominal values, and consumer price index, the test statistic without trend is less than the critical value at 5 % level.  Hence M1, M3 and P were trend stationary & all other variables were found to possess a unit root. 


From the above table – 11 it can be inferred that, real income and M3 and real income both expressed in logarithmic values were trend stationary and other variables possessed unit roots and could not be made stationary by detrending.  When a stationary time series data was regressed against a non-stationary time series data, the results are spurious (Damodar Gujarati, 1995).  To guard against this problem the time series data are to be co integrated.  Co integration implies long run equilibrium relationship between the variables.   It means that even when the variables are apparently non-stationary in levels there is possibility of a linear combination of variables which is stationary.

4.8 TESTING FOR CO-INTEGRATION:THE JOHANSEN METHOD


The first step in co integration is to isolate and to identify the r co integrating combination among the set of ‘k’ integrated variables and to incorporate them in the empirical model.  Following Johansen’s, (1988) frame work in the estimation of congruent unrestricted closed pth order VAR in ‘k’ variables, λ max and trace tests were applied.  The estimated λ max test statistic and trace test statistic are given in the following table – 12.


From the table it can be seen that in estimating the demand for money in real terms and in logarithmic terms (eqn 22 to 24 & 26 to 28) only one co-integrating vector was needed.  The λ max statistic & the trace statistic values were less than the 95 % and 90 % critical values.  In case of demand for narrow and broad money expressed in nominal values, (eqn 21 & 25) two co-integrating vectors were needed.  This implies a more stable relationship between the demand for money and other explanatory variables when demand for money was expressed in real and logarithmic terms for both narrow and broad money.

4.9
ERROR CORRECTION MODEL:


The existence of co-integration is not by itself a sufficient condition for the usefulness of a particular aggregate as a policy target because co integration is used to describe only the long run relationship.  To examine the behaviour of the selected aggregates over the short run, error correction models are used.  This model has the power to exhibit a gradual adjustment of the dependant variable, while allowing for short run dynamics.  Co integration regression tends to move back to zero following a random disturbance.  This suggests that the difference is likely to be one of the explanatory variables of the dependant variable.  The error correction mechanism was used to correct for this short run dis-equilibrium.  In general vector error correction estimation helps to determine whether the system under consideration is in equilibrium or whether dis-equilibrium exists in the short run.

As demand for narrow and broad money in nominal terms were stationary and demand for money expressed in real and logarithmic terms were non-stationary, the non-stationary variables were co-integrated, that is the linear combinations of these non-stationary variables were tested through error connection model.  The estimated error connection models for narrow money M1 are given in the following table 13.

TABLE – 13

VECTOR ERROR CORRECTION ESTIMATION – NARROW MONEY M1.

	Eq

No.
	D.V
	Regressor
	Co – efficient 
	S.E
	t
	R2
	D.W

	29.
	DRM1
	Intercept 

Ecm1(-1)
	19.1329

20.1010
	15.5783

30.4514
	1.2282

.66010
	.0249


	2.26

	
	
	Ecm1 = .0015173 RM1 - .024750 r + .0001053 RY

	30.
	DLM1
	Intercept

Ecm1(-1)
	-2.7969

-.07487
	1.8702

.047687
	-1.4945

-1.5702
	.12667
	2.1704

	
	
	Ecm1 = 3.8303 LM1 +.027383 r -10.6447  LRY

	31.
	dL (RM1)
	Intercept

Ecm​1(-1)
	-3.3193

.15590
	1.0596

.048896
	-3.132**

3.1884**
	.37421
	1.5271

	
	
	Ecm1 = -6.6805 LRM1 -.031215 r +8.0631 LRY



In equation 29 the variable RM1 enters the error correction term with a positive sign.  The co-efficient of ecm1 in the RM1 equation is positive and statistically insignificant.  This implies that the contribution of the variable real narrow money to bring back the system to the long run equilibrium path is zero.  Similarly in equation 30 the variable LM1 enters the error connection term with positive sign but the coefficient of the term ecm1 is negative and highly insignificant.  Hence the contribution of LM1 to bring back the system to the long run equilibrium path is also zero.


The co-efficient of ecm1 (-1) in the real narrow money was positive and highly significant (equation 31).  Since the variable enters the error correction term with negative sign, this implies that given a random deviation from the long-run equilibrium path from the previous period, the variable L(RM1) reacts to it in a manner such that the system is brought back to its long run equilibrium path.



Hence it is noted that the error connection term significantly explains the short run dynamics in real narrow money expressed in logarithmic terms (equation 31).  It also exposses the picfalls of ignoring the long run properties of time series when using first difference vector auto regressive representation to detect causality.  Besides it shows that the market forces are in operation to restore long run equilibrium following a short-term disturbance.


The error correction model for broad money were calculated and are given in the table 14.

TABLE – 14

VECTOR ERROR CORRECTION ESTIMATION–BROAD MONEY M3
	Eq

No.
	D.V
	Regressor
	Co – efficient 
	S.E
	t
	R2
	D.W

	32.
	dRM3
	Intercept 

Ecm1(-1)
	111.3585

252.9055
	24.1993

104.9396
	4.6017**

2.4100
	.25465


	3.1399

	
	
	Ecm1 = .002551 RM3 - .060903 r + .001426 RY

	33.
	dLM3
	Intercept

Ecm1(-1)
	-4.6090

-.18497
	1.2281

.047645
	-3.753**

-3.882**
	.46993


	2.9201

	
	
	Ecm1 = 2.2912 LM3 +.051029 r – 7.0142  LRY

	 34.
	dL (RM3)
	Intercept

Ecm1(-1)
	-3.2120

-.21245
	.79635

.051453
	-4.033**

-4.129**
	.50071
	1.9324

	
	
	Ecm1 = 4.1028 L(RM3) + .0275 r -5.7759 RY


The error correction terms significantly explains the short run dynamics in M3 when expressed in real and in logarithmic terms (Table- 11).  In equation 33 though the co-efficient of ecm1 (-1) is positive and insignificant, the variable RM3 enters the error correction model with a positive sign implying that RM3 takes the system back into long run equilibrium position.  The signs of the error correction term being negative in equations 33 and 34 imply the changes in the value of the broad money depend inversely on the past error. 


Both in equations 33 and 34 the co-efficient on ecm1 term in broad money expressed in logarithmic term (equation 33) and real broad money expressed in logarithmic term (equation 34) were negative and highly significant.  But the variables enter with a positive sign in the error correction term implying that given a random deviation from the long run equilibrium path in the previous period the variables L (RM3) react to it in a manner such that the system is brought back in its long run equilibrium path.  From the multi variable model of demand for both narrow and broad money on income and interest rate it can be seen that in the case of broad money (equation 34); about 21 percent of the previous year’s discrepancy between the actual and equilibrium value of the dependant variable real broad money expressed in logarithmic term was corrected each year.  In the case of real narrow money expressed in logarithmic term only 16 % of the discrepancy was being corrected each year (eqn 31).

SUMMARY AND CONCLUSION

CHAPTER – V

SUMMARY AND CONCLUSION

              The existence of a stable demand function for money is an important block for many macro-economic models.  A stable demand function for money has long been perceived as a prerequisite for the use of monetary aggregates in the contact of monetary policy.  It is necessary to find out whether innovations, liberalizations and institutional changes in financial markets have caused shifts in the money demand relationships.  The earlier studies on money demand in India confirmed stable money demand while throwing a mix of evidence on the relative stability from different specifications and different money stock measures.  As late as in 1990, studies continued to rely on traditional econometric techniques that do not provide for unit root testing.  Recent developments in econometrics on time series modeling emphasize the need to verify the existence of long run equilibrium relationships in the demand for money.  The current study on the “Demand for money in India for the period 1981 to 2000” has the following objectives:


OBJECTIVES

1. To estimate the demand for money function

2. To calculate the short run and long run elasticities of the demand for money.

3. To find out the determinants of demand for money.

4. To test the stationarity in the demand for money and the chosen variables and

5. To study the long run monetary relationship and its short run dynamics through the application of co-integration and error correction procedure.

METHODOLOGY


The demand for money in India was analyzed for the period 1981 to 2000.  Demand side was influenced more directly since the 1980’s in the development in the capital market.  Portfolio substitutions appear to be more effective in the 80’s.  The 90’s were characterized with financial sector reforms which included deregulation of interest rates, reduction of CRR, SLR in a phased manner to ease the credit constraint.


To study the demand for money, both broad money and narrow money were used.  For national income data on GDP was used as the scale variable.  As the opportunity cost variable prime lending rate was used .All the variables were used in current and real terms to gauge the effect of money illusion.  Further, the variables were taken in logarithmic terms to estimate elasticities.  The current values were converted into real value using consumer price index. The relevant data were collected from the various issues of (i) Reserve Bank of India Bulletin (ii) Annual Report on currency and Finance and (iii) Economic survey.


To carry out the study, the following quantitative tools were used.

(i)Index number, (ii) Growth rate, (iii) Instability index, (iv) Multiple linear regression model, (v) Elasticities, (vi) Unit root test, (vii) Co-integration, (viii) Averages, percentages and graphs.


HYPOTHESES



The hypotheses tested in the study were:

1. Money is preferred as a medium of exchange rather than as the store of value

2. The long run income elasticities are much higher than the short run income elasticities.

3. There is a long run relationship i.e. short run dynamics among the selected variables.

MAJOR FINDINGS OF THE STUDY


The study period 1981-2000 was characterized with increase in the demand for narrow and broad money.  Narrow money when expressed in real terms had increased from Rs. 260.43 crores in 1980-81 to Rs. 798.59 crores in 1999-2000.  For broad money the increase was from Rs. 623.04 crores in 1980-81 to Rs. 2626.57 crores in 1999-2000.  The year 1994-95was characterized with a steep increase in the annual growth rates of M1 (21.57 %) and M3 (30.97%).


The GDP expressed in real terms had increased from Rs. 1466.55 crores in 1980-81 to Rs. 4065.90 crores in 1999-2000.  Wider fluctuations were seen in the annual growth rate of GDP, the growth rate varying between 1.34 percent in 1991-92 to 12.19 percent in 1983-84.


The rate of interest showed wider variations; ranging between 5.71 percent in 1994 to the highest 17.97 percent in 1991.

EXTENT OF VARIABILITY


The variations in narrow money were less than that of broad money.  Using Coppock’s instability index, the variability in M1 was calculated as 4.95 percent while for M3,it was 6.35 percent. Using coefficient of variation, it was 81.45 percent for the former and 88.83 percent for the latter.


The coefficient of variations in real income was 31.89 percent and for rate of interest, it was 29.42 percent.
DEMAND FOR MONEY: REGRESSION RESULTS


Demand for narrow and broad money were estimated for the demand function M= f(y, r) applying the ordinary least square method. (Table- 6 ).


Only when nominal narrow money was taken as the dependent variable (eqn 1); national income and rate of interest had the expected signs and were statistically significant.  About 98 % of the variations in M1 was explained by these two factors.  Income was found to be statistically significant in explaining variations in both M1 and M3 (eqns 1 to 10).  The responsiveness to changes in income and real income was higher for M3  (β = 1.466 in eqn-6 and = 0.724 in eqn 8) than for M1(β = 0.467 in eqn 1 and 0.222 in eqn 3).


Income elasticity of demand for both broad and narrow money exceeded unity (eqns 4,5,9 and 10).


When income and demand for narrow money were taken in current values only, the rate of interest was found to be a significant factor (eqn 1) in explaining variations in M1.  In all other terms including M3 the rate of interest was not statistically significant in explaining variations in money demand.  Hence money thus was found to be demanded for transaction purposes and that it was not held as an asset. 


M3 responded in a greater measure to changes in real income (β = 392.22 in eqn 7 and β = .724 in eqn 8) than narrow money((=126.236 in eqn 2 and 0.222 in eqn 3).


With lagged dependent variable as one of the explanatory variables along with the national income and rate of interest for both M1 and M3, the following models were found to be a good fit.

Eqn 11 : M1 = - 37274**-1426.315 **r + .128Y ** + .832 **(M1) t-1                                  

                        (-3.028)      (-3.655)         (4.054)       (10.924)  

   R2 = .998, D.W = 2.14

Eqn 12 : M1 = -22743.3**–1320.318** r + 23.610RY**+.936**((M1) t-1
                          (-2.614)      (3.547)            (4.196)          (18.925)



R2 = .998, D.W = 2.495

Eqn14:logM1 = -3.851**-.00728**r +1.058**log (RY)+. 627**log(M1)t-1
                         (-3.724)  (-2.579)       (3.815)                 (6.177)



R2 = .999, D.W = 2.32

** = Statistically significant at 5 % level.


Figures in parenthesis denote t-statistics.  In all equations specified above the chosen variables could explain more than 99 % of the variations in the demand for narrow money.


The rate of interest was not a significant variable in explaining variations in M3 (eqn’s 16 to 20 – table 8).  The parameter estimates of real income, log real income, M3 lagged by 1 year and log M3 lagged by 1 year were found to be significant in explaining variations in M3.


Demand for M1 and M3 were elastic to income and inelastic to interest rate.  The income elasticities were higher in the long run compared to short run (table 9) elasticities.  Further the income elasticity of demand for M3 was greater than that of M1.  The short run real income elasticity of demand for M1 was 1.058 and long run elasticity was 2.836.  The short run income elasticity of demand for M3 was 1.109 and for long run it was 2.926.

TESTING FOR STATIONARITY


The demand for money (M1 and M3); national income (Y); rate of interest (r) and consumer price index (p) were tested for stationarity using Dickey Fuller and Augmented Dickey Fuller tests with and without time trend.  The results reveal that only the nominal values of M1, M3 and P were stationary with the DF and ADF statistics being greater than the critical value at 5 % level (table 10 without trend).  The national income at current and real values, M1 and M3 in real and logarithmic terms were non-stationary, exhibiting a long run relationship among these variables.  When the variables were tested for unit roots with trend (table – 11), only real income, log real income and log M3 were found to be stationary.  The other variables were non-stationary possessing a unit root.

CO-INTEGRATION


Results of co-integration using λmax test statistic and trace test statistic showed that two co-integrating vectors were needed for both narrow and broad money (table 12) expressed in nominal values.  This characterizes stationary long run equilibrium relationship among the demand for money and other explanatory variables when M1 and M3 were expressed in nominal values.  When demand for money was expressed in real and logarithmic terms both for narrow and broad money a stable relationship was found to exist (eqn’s 22 to 24,  26 to 28).

THE ERROR CORRECTION MODEL


The estimated error correction models (table 13) showed that the contribution of the narrow money expressed in real and log terms was zero in bringing back the system to the long run equilibrium path (eqn’s 29 and 30).  But real narrow money expressed in logarithmic terms brought back the system to its long run equilibrium path.  This explains the short run dynamics in log real narrow money.  About 16 percent of the previous years discrepancy between the actual and equilibrium value of L(RM1) was corrected each year. 

 The estimated error correction model for M3 (table 14) showed that real broad money makes the system to deviate away from its long run equilibrium path and broad money expressed in log and real terms brought back the system to its long run equilibrium position (eqn’s 33 and 34).  The system also exhibits absence of auto correlation.  About 21 percent of the previous years discrepancy between the actual and equilibrium value of L (RM3) was corrected each year. The error correction model with rate of interest and real income as the explanatory variables was found to be a good tit in explaining the variations in L (RM3).

CONCLUSION


The study tries to bring out the relationship between the demand for money, national income and rate of interest.  The findings of the study reveal that, in India money was demanded for transaction purposes rather than to be held as an asset.  The broad money (M3) responds in a greater measure to changes in income and the long run income elasticities were higher than the short run income elasticities.  In the Indian context it is the income which determines the demand for narrow and broad money.  The rate of interest is significant in bringing out changes in the demand for only narrow money.  Hence it appears that the monetarists belief that the interest rate is not very crucial determinant of the demand for money (M1) is supported.  The long run analysis under taken with the Johansen’s co-integration testing structure indicates that real money (both M1 and M3) expressed in logarithmic terms, rate of interest and real income are co-integrated.  This means that there exists a stable relationship between these variables over longer periods of time.  A corollary of this result is that the monetary authority should try to provide long run stability in rate of interest.  The findings suggest that the stabilization policy should aim at both M3 and M​1 for bringing about price stability in the Indian economy.  The empirical implication of the dynamic adjustment of this study is that there is welfare-improving rule for monetary policy in helping the economy to adjust to non-policy shocks.

SUGGESTIONS

1. The study could be carried out with quarterly data on money stock measures and various rates of interests as opportunity cost variable.

2. The impact of financial sector reforms could be analyzed by including in the study the relevant monetary variables.

3. In the analysis on demand for money apart from the chosen variables, other variables viz., initiation of new economic policy measures, credit policy measures, second generation reforms could also be considered.

4. The impact of globalization, liberalization and privatization could also be included when analyzing the demand for money through appropriate dummy variables.

5. Time series analysis using advanced econometric techniques, such as co-integration, ARMA, ARIMA could be used in analyzing the demand for money in India. 
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