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ABSTRACT 

The connection between financing cost, genuine cash adjusts and genuine result might be investigated in an IS-LM 

(investment-savings and liquidity preference-money supply) system. The goal of this study is to investigate the 

association between genuine financing cost, Gross domestic product and genuine cash adjusts. It likewise 

observationally tests for the nature and presence of the IS-LM system in India. Utilizing a straightforward IS-LM 

system, the Two Phase Least Squares (TSLS) assessment method is utilized for the investigation. The fundamental 

commitment of this paper is the utilization of a synchronous condition structure to explore loan fee and Gross 

domestic product development determinants. This is basic since loan fee is both an informative and a made sense of 

variable. The outcomes showed that genuine cash adjusts applied a negative yet huge impact on genuine loan cost. 

The development pace of Gross domestic product affected genuine loan fee. Then again, speculation use applied huge 

and positive effect on Gross domestic product development. In the mean time, as educated by monetary hypothesis, 

loan fee changes affected Gross domestic product development. The review suggests the job of money related 

approach and monetary development in swapping scale the board. Likewise, strategy spotlight ought to be on loan cost 

since financing cost is found in this concentrate as a more grounded driver of monetary development in India 

contrasted and venture use. 

Keywords: IS-LM; Simultaneous Equation; Real Interest Rate; Real Money Balances 

1. INTRODUCTION 

The Investment Saving-Liquidity Preference Money Supply (IS-LM) model is a macroeconomic tool that 

demonstrates the relationship between interest rates and real output in the goods and services market and the money 

market. It is a combination of the goods market and money market equilibriums. This aggregate model describes a 

general equilibrium situation in the Macroeconomy. The IS-LM model is based on the assumption of a fixed price 

level. This means that the general price level will not suddenly adjust when economic conditions change. Suppose an 

increase in the demand. Given the supply, this increase in the demand should result in an increase in the price level 

(and in the quantity exchanged in the market). The period which it stays unchanged is the short run. The Keynesian 

cross diagram provides a vital tool for explaining the IS-LM model. The Keynesian cross shows how the spending 

plans of households, firms, and the government determine output. From economic theory, there is a strong relationship 

between the interest rate and planned investment. This relationship between interest rate and planned investment is 

explainable. Since interest rate is the cost of borrowing to finance investment, an increase in the interest rate reduces 

planned investment. On the other side, investment is one of the components of aggregate output and thus, the 

reduction in planned investment shifts the planned-expenditure function downward. The shift in the planned 

expenditure function causes the level of output to fall [1]. The reverse holds for a decrease in interest rate. The IS-LM 

model was first developed by John Hicks in 1937 [2]. This was as an attempt to portray the central ideas of Keynes’s 

General Theory. As suggested by Tobin [3,4], the IS-LM model provides a common framework that economists use to 

discuss macroeconomic policy. The IS-LM model allows for the investigation of the role of monetary policy and fiscal 

policy in an economy. An increase in the money supply shifts the LM curve downward and to the right, lowering 

interest rates and raising equilibrium national income. Also, an exogenous decrease in liquidity preference leads to 

downward shifts of the LM curve and thus an increase in income and a corresponding decrease in interest rates. 

Changes in these variables in the opposite direction shift the LM curve in the opposite direction. On the other hand, 

exogenous increases in investment spending (i.e., for reasons other than interest rates or income), shift the IS curve 

rightward resulting from consumer spending. This also raises both equilibrium income and the equilibrium interest 

rate. Of course, changes in these variables in the opposite direction shift the IS curve in the opposite direction. 

Existing studies have investigated the determinants of interest rate as a monetary policy tool and also its impact on 

economic growth. Single equation and atheoretic techniques of estimation have been used to investigate the factors 

that influence interest rates. These studies do not take into consideration the presence of endogenous explanatory 

variables. That is, some predetermined variables may also be explained variables. The above informs the analysis of 

the determinants of interest rate and that of real GDP in a manner that would take care of the jointly determined 
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variables. This would better inform policy due to the interdependence of phenomena. The main objective of this study 

is to explore the connection between real interest rate, GDP and real money balances. A plethora of studies have 

investigated the determinants of interest rate and GDP growth in single equation contexts. However, this study 

attempts to investigate the relationships in a simultaneous equation model which is deemed appropriate. It will also 

empirically test for the nature, existence and the intuition of the IS-LM model for a developing economy of the IS-LM 

framework. 

2. LITERATURE REVIEW 

According to the classical theory, interest, in real terms, is the reward for the productive use of capital, which is equal 

to the marginal productivity of physical capital. This theory posits that interest is the price paid for not spending the 

income. But according to Keynes, interest is not the reward for not spending, but is the price paid for not hoarding. 

This theory is based on equality of savings and investment. The equality of savings and investment is brought by 

changes in rate of interest. However as noted by Keynes, the changes in level of income bring equality between saving 

and investment. For example, when rate of interest falls, investment increases and when investment increases, the 

level of income increases. When level of income increases, savings also increase. Since physical capital is purchased 

with monetary funds in a money economy, the rate of interest is taken to be the annual rate of return over money 

capital invested in physical capital assets. Keynes further asserted that the true classical theory of interest rate is the 

savings investment theory. This theory holds the proposition based on the general equilibrium theory that the rate of 

interest is determined by the intersection of the demand for and supply of capital. 

The Keynesian liquidity preference theory is a stock concept that determines the interest rate by the demand for and 

supply of money. This theory is a stock analysis because it takes the supply of money as given in the short run and 

determines the interest rate by liquidity preference or demand for money. The rate of interest here is seen as a pure 

monetary phenomenon. Another theory of interest rate is the loanable funds theory. This theory on the other hand is a 

flow concept that determines the interest rate by the demand for and supply of loanable funds. It involves the linking 

of interest rates with savings, dishoarding and bank money on the supply side. This work is however anchored on the 

Keynesian theory. 

There have been several studies that attempt to translate modern work into the IS/LM framework, such as we see in 

the work of [5-7]. However, the foundation of their models is in dynamic general equilibrium theory. Furthermore, the 

translation into IS-LM is not central to their analysis. Their translation gives policy-oriented economists a way of 

relating their conclusions to an IS-LM framework. A presentation of the use of the IS-LM by Klein [8] shows how IS-

LM would be presented empirically. 

In their paper on the IS-LM model, Josheski [9] introduced a time series model. They used a standard vector 

autoregression (VAR) and a vector error correction mechanism (VECM). The variables that were estimated were 

logarithm of real GDP, interbank interest rate and real monetary base. The VECM mechanism showed that if the 

system is in disequilibrium there would be a downward alteration in these variables. Blanchard & Fisher [10] found 

the LM curve to be consistent with the demand for money. They also concluded that the IS function was an analysis of 

savings and investment under uncertainty. 

Abayomi and Adebayo [11] in their paper analyzed the determinants of interest rate in Nigeria within the framework 

of a Vector Error Correction Model (VECM). The results based on normalisation of the restricted VAR system in 

respect of the Treasury Bill rate and real GDP revealed that real money supply and expected foreign returns exert a 

negative and significant long-run influence on both the Treasury Bill Rate and domestic output. Further, Edwards and 

Khan [12] in a study of the behaviour of nominal interest rates in a small semi-open economy found evidence that 

excess supply of real money exerted significant negative pressure on nominal interest rates. 

The role of investments in economic growth has been much researched. According to Solow [13] the larger the 

investment and saving rate are the more cumulative capital per worker is produced. Similarly, as others have noted, 

exports and investments are the main determinants of economic growth Tyler [14]. 

New growth theories stress the importance of investments among others in the long-run economic growth of any 

economy. Theoretically, the channels and linkages are that the gross capital formation affects the economic growth. 

This effect is achieved directly and indirectly. Directly, this is achieved by increasing the physical capital stock in 

domestic economy Plossner [15]. Indirectly, it is achieved by promoting the technology [16]. 

Udoka and Anyingang [17] investigating the determinants of GDP noted that the estimated coefficient for interest rate 

is negative, indicating that there exist an inverse relationship between interest rate and GDP. This means that when 

interest rate increases GDP will also decrease. The result is in order with economic theory. The result was also 

statistically significant at 5 percent level of significance. 
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As noted by Κhan and Kumar [12] the effects of private and public investments on economic growth differ 

significantly. He noted that private investment was more productive than public investment. Other studies have 

confirmed that public investments on infrastructure have an important positive effect on economic growth [18,19]. 

Evaluating public investments on transportation and communications, Εasterly and Rebelo [20] noted that they are 

positively correlated to economic growth, while there were negative effects of public investments of state-owned 

businesses on economic growth. 

From the review of the literature so far, studies have ignored the joint determination and interdependence of 

macroeconomic variables. It is thus imperative to consider the analysis of interest and real GDP determinants using a 

simultaneous equation model. 

3. METHODOLOGY 

A closed economy without public sector is considered. The investment—saving (IS) function represents equilibrium in 

the goods market where aggregate output equals aggregate demand. For the IS function, the independent variable is 

the interest rate and the dependent variable is the level of income. Furthermore, the IS function can be said to 

represent the equilibria where total private investment equals total saving, In equilibrium, all spending is desired or 

planned; there is no unplanned inventory accumulation. The level of real GDP (Y) is determined along this trajectory 

for each interest rate. 

For the liquidity preference-money supply function, the independent variable is income and the dependent variable is 

the Interest rate. The LM curve shows the combinations of interest rates and levels of real income for which the 

money market is in equilibrium. It is an upward-sloping curve representing the role of finance and money. The 

assumption is that the money supply is a fixed quantity in the short-run and is determined by the government. The 

demand for money is a function of prices, income/output, and the real interest rate. The theory upon which the model 

is formulated is the IS-LM framework. Generally, the model is formulated as: 

(1) 

(2) 

where y is output, t is tax revenue, r is the real interest rate, is the desired consumption and  is the 

desired investment. Also, is real money balances and r is the real interest rate. The minus sign says that real 

money balances are negatively related to interest rates and the plus sign says that real money balances are positively 

related to income. 

Econometric Specification of the Model 

From theory and the literature reviewed, the structural model to be investigated in a log-log form set up as follows: 

  (3) 

 (4) 

where rt denotes the real interest rate, mt is the real money stock. In Equation (4), yt is GDP and it is investment 

expenditure. 

Each equation in the structural model is identified since lnyt and lnrt are jointly endogenous variables. Both equations 

are over identified since in either case there are more instruments than the endogenous regressors. The instruments 

used are lnmt, lnit and lnmt (−1). The endogenous regressors are lnrt and lnyt. Ordinary least squares estimations would 

lead to simultaneity bias and inconsistent estimates. The over identification justifies the use of the Two-stage Least 

Squares (TSLS) estimation technique. The reduced form cannot also be used here to get the exact estimation 

indirectly. The reason is that obtaining the original postulated parameters would require more than one solution. 

The ISLM model forms the theoretical basis for the structure of the model. The eviews package makes it possible to 

estimate the TSLS regression directly without resorting to the reduced form estimate or the OLS two stage regression 

methods. This makes possible the estimation of the structural form of the model as informed by economic theory. 

The choice of instrument specification is not arbitrary but depends on the variables in the system of equations. The 

instruments used are the constant, money supply, investment and a one year lag of money supply. 

https://www.scirp.org/html/12-7200682_42336.htm#ref12
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This model is estimated as a simultaneous model to take care of interdependence of phenomena. Interest rate is seen in 

the system of equations as both an explained and an explanatory variable. This is modeled using a Two Stage Least 

Square (TSLS) regression technique. This estimation technique suits the analysis because multiple regression models 

are adjusted by the Least Squares method. This minimizes the sum of the squares of the prediction errors. Alternative 

estimation techniques are the Bayesian and the Maximum Likelihood methods. The maximum likelihood approach is 

not appropriate because it only makes the likelihood of the sample maximum. The term least squares describe a 

frequently used approach to solving over determined or inexactly specified systems of equations in an approximate 

sense. Instead of solving the equations exactly, we seek only to minimize the sum of the squares of the residuals. 

The minimization process reduces the over determined system of equations formed by the data to a sensible system. 

Time series properties of stationarity were investigated using the Augmented Dickey-Fuller (ADF), Phillips-Perron 

(PP) and the Kwiatkowski-Phillips-SchmidtShin (KPSS) test. In the model, lnr is the log of real interest rate. The 

variable lny is growth rate of the economy using GDP. The log of real money balances is lnm measured using M2. 

The variable lni is investment expenditure captured by expenditure on capital items only. 

4. FINDINGS 

Time Series Characteristics of the Variables Used in the Model 

The time series characteristics of the variables using the three tests reveal that most of the variables are stationary with 

intercept. This captures the nonzero mean under the alternative hypothesis. However, many of the variables are not 

stationary with a constant and deterministic time trend. This also captures the deterministic trend under the alternative. 

The variables may therefore be regarded as stationary and do not require differencing. These results are shown 

in Table 1 (see Appendix). 

Discussion of Model’s Results 

The estimated LM function showed that real money balances and GDP growth have significant effects on interest rate 

as informed by economic theory. The interest rate elasticity with respect to real money balances is 3.21. This elasticity 

is large, negative and significant at the 1% significance level. This outcome supports existing literature [21,22] who 

noted that real money supply exerted a negative and significant long-run influence on both the Treasury Bill Rate and 

domestic output. The implication of this inverse elasticity is that a percentage increase in real money balances would 

result in a 3.21 percentage decrease in the interest. The reverse holds as well. Further, GDP growth has a bigger 

elasticity of 4.29. However, this relation is positive and significant at the 5% significance level. This means that a 

percentage increase in real GDP would result in a 3.21 percentage increase in the interest and vice versa. Using the 

Wald test, the low probability value and level of significance of the F-statistic indicates that the coefficients are 

statistically different from zero. The very small adjusted R-squared suggests that there are variables missing from the 

equation and does not affect the validity and reliability of the estimates. Since it is established that the models are 

identified, we test the exogeneity of the instruments using the overidentification test. The null hypothesis is that all the 

Instrumental Variables are exogenous. The J-statistic is 0.000000. This presupposes that we cannot reject the null 

hypothesis. Alternatively, the Craig-Donald F-statistic is 32.7 and by convention we cannot reject the null hypothesis 

since it is greater than 10. Further, the associated Stock-Yugo critical value for this F-value is 16.38 at the 10% 

significance level. This analysis further indicates that we cannot reject the null hypothesis. That means there is some 

asymptotic efficiency gain from including them as instruments. These results are shown in Table 2. On the other hand, 

results of the IS equation also indicated that real interest rate exerted a stronger influence on GDP growth than that of 

investment expenditure. All coefficients were significant at the 1% level of significance. The GDP growth elasticity 

with respect to interest rate was a negative value of 1.24. This outcome supports existing literature such as Udoka and 

Anyingang [23] who asserted that there existed inverse relationship between interest rate and GDP growth. The 

interpretation is that the responsiveness of a unit increase (decrease) in real interest rate to GDP growth is 1.24. 

However this relationship is an inverse one. Meanwhile, the elasticity of GDP growth with respect to investment 

expenditure is positive and weaker at 0.88. This outcome also supports existing literature [18-20]. The meaning is that 

rate of change of GDP growth with respect to investment expenditure is 0.88. When investment expenditure changes 

by one unit, GDP changes by 0.88 which is less responsive. The adjusted R-squared is high and the Wald test also 

indicates that the results are statistically different from zero. Testing the exogeneity of the instruments, the J-statistic is 

0.870724 and not statistically significant. The Craig-Donald F-statistic is 3.768 and by convention we can reject the 

null hypothesis. To add, the Stock-Yugo critical value for this F-value is 19.93 at the 10% significance level. These 

indicate that we can further reject the null hypothesis of instrument exogeneity. Notwithstanding, instrument 

exogeneity is only a measure of asymptotic efficiency gain and not the explanatory power of the model. The results 

are shown in Table 3. 

https://www.scirp.org/html/12-7200682_42336.htm#Table%201
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5. CONCLUSION 

This study used annual time series data from 1980 to 2012. The study among others sought to explore the connection 

between real interest rate, GDP and real money balances. A simultaneous equation framework was employed for the 

study. The theoretical basis for the estimation was based on the IS-LM model. The results from the LM analysis 

revealed that the interest rate elasticity with respect to real money balances was large, negative and significant at the 

1% significance level. Meanwhile, the elasticity with respect to GDP is positive and significant at the 5% significance 

level. The GDP growth elasticity with respect to interest rate was negative and significant at the 1% level of 

significance. 

Appendix 

Table 1 : Result of Unit root test with and without trend 

 

Table 2 : Two stage least squares estimation results-LM function instruments : Inm, Ini and Inm. 

 

Table 3 : Two stage least squares estimation results-IS function Instruments : Inm, Ini and Inm 
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