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Abstract 

Macroeconomic variables such as interest rates, inflation and exchange rates play a vital role in the economic 
performance of any country. The main objective of this paper was to investigate the effect that changes in the 
inflation and interest rates have on the Gross Domestic Product (GDP) in Ghana over a period of thirty one (31) 
years from 1980-2010. Data were collected from Bank of Ghana publications and bulletins, Ghana Statistical 
Service, the Institute of Statistical, Social and Economic Research (ISSER). The paper employed multiple linear 
regressions to establish that there exists a fairly strong positive correlation between GDP, Interest rate and 
Inflation, but Inflation and Interest rate could only explain movement in GDP by only 44 percent. The paper 
further established that, there existed positive relationship between inflation and GDP and interest rate is 
negative. It is recommended among others that the Government together with the Bank of Ghana should develop 
and pursue prudent monetary policies that would aim at reducing and stabilizing both the micro and 
macroeconomic indicators such as inflation targeting, interest rate, so as to boast the growth of the economy. 
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1. Introduction 

For all countries, both developed and developing, one of the fundamental objectives of macroeconomic policy is 
economic stability. In Ghana, monetary and fiscal policies are aimed at sustaining high growth rates in terms of 
Gross Domestic Product (GDP) together with low inflation by way of price stability. Ghana has been targeting a 
single digit average inflation rate. The monetary policy committee (MPC) of Bank of Ghana on 15th may, 2011 
reduced it policy rate from 13.5% to 13% as a result of improvement in the economy. This was expected to 
trigger a reduction in the interest rate of the commercial banks and consequently make the cost of borrowing 
cheaper. Boyd et al. (2001) examines five –year average data on bank credit extension to the private sector, the 
volume of bank liabilities outstanding, stock market capitalization and trading volume (all as ratios to GDP) and 
inflation for a cross section sample over 1960-1995, Boyd et al. (2001) finds that, at low to moderate rates of 
inflation, increases in the rate of inflation lead to markedly lower volumes of bank lending to the private sector, 
lower levels of bank liabilities outstanding and significantly reduced levels of stock market capitalization and 
trading volume. According to Frimpong and Oteng 2010, a high rate of inflation beyond 14% will always hurt 
GDP, the reason for Bank of Ghana monetary planning committee always targeting a single digit rate. 
Macroeconomic variables such as inflation, interest rate, exchange rate etc. have been established by 
considerable research to be of great determinants of GDP elsewhere in developed countries. Successive 
governments in Ghana had initiated several fiscal and monetary policies aimed at bringing inflation and interest 
rate down with the view to boosting economic growth as measured by GDP. Whiles these policies might be 
good, the effects of these macroeconomic variables on the economies of developing countries has not been well 
established. Literature on these variables is sparsely available and scattered. We are not sure of the exact 
correlation between some of these variables especially inflation and policy rate and GDP. To what extent should 
the government pursue its objective of single digit inflationary target? Are inflation and Policy rate determinants 
of GDP in Ghana? These and many more are the macroeconomic problems that ought to be answered in Ghana. 
The general objective of the study was to investigate the effect of changes in the inflation and policy rates on the 
Gross Domestic Product (GDP) of Ghana over the period. 
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1.1 Relationship between Inflation and GDP 

Lupu D. V. (2007) established that there is a positive relationship between inflation and GDP growth in Romania 
in the short run. This implies that, as inflation increases GDP must also increase in the short run. However, when 
inflation decreases, GDP should also decrease. Drukker et al (2005) established that, if inflation rate is below 
19.16%, increases in inflation do not have a statistically significant effect on growth, but, when inflation is 
above19.16%; further increases in inflation will decrease long run growth. This affirmation is in line with Lupu 
D. V. (2007) but only that, it establishes a threshold beyond which the assertion of Lupu D. V. (2007) will not 
hold. Mallik et al (2001) established a long run positive relationship between GDP growth rate and Inflation 
among four South Asian Countries. However, Kasim et al (2009) was able to establish the non-linearity between 
inflation rate and GDP growth rate in Malaysia. His study analysed the relationship between inflation rate and 
economic growth rate in the period 1970-2005 in Malaysia. A specific question that is addressed in this study is 
what the threshold inflation rate for Malaysia. The findings suggest that there is one inflation threshold value 
exist for Malaysia. This evidence strongly supports the view that the relationship between inflation rate and 
economic growth is nonlinear. The estimated threshold regression model suggests 3.89% as the threshold value 
of inflation rate above which inflation significantly retards growth rate of GDP.  

1.2 The Relationship between Interest Rate and GDP 

Obamuyi T.M. (2006) established that lending rates have significant effects on GDP; this implies that there exists 
a unique long run relationship between GDP growth and interest rates and that the relationship is negative. This 
means when interest rate reduces, GDP in the short run will increase, but when interest rate declines GDP will 
increase. 

2. Methodology  

2.1 Source and Data Collection Procedure 

Since the source of the data collected was secondary, the procedure for the data collection was relatively simple. 
More specifically, data were collected from available records, publications and bulleting of the Bank of Ghana, 
the Ghana Statistical Service, the Institute of Statistical Social and Economic Research (ISSER) –Ghana, and 
also from the internet (from www.indexmundi). These data were then taken to the regional office of the Ghana 
Statistical Service (GSS) Ashanti Region –Kumasi for authentication. The data collected with regard to GDP, 
interest rate and inflation rate covered the period 1980 to 2010 which gives thirty one (31) data points which is 
statistically large to be used for the study. 

2.2 Model Specification 

The model used in this study is multiple linear regression models. This attempted to look at the effects or the 
relationship between a dependent (responsible) variable and number independent (explanatory) variables. 

With regard to this study, the dependent variable is Gross Domestic Product (GDP) and the independent or 
explanatory variables are inflation and interest rates.  

The model specified is therefore: 

Y = β0 + β1X1 + β2X2 + ij . Letting GDP = Y, Inflation = X1, and Interest rate = X2. The model is re-specified as 

GDP = β0 + β1Inflation rate + β2Interest rate, where β0, β1 and β2 are the regression coefficients which are 
estimated from the sample data. The ij

 
is the random error term. 

2.3 Method of Data Analysis 

All information (data) collected from the secondary source were sorted out, edited and collated with the aid of 
simple tables to enabled the overall perspective of the data to be determined quickly and easily as well as 
enabling interpretations and meaningful conclusions to be drawn. Furthermore, in order to substantiate the 
effectiveness of the information presented in the tables, line graphs have been used to display the data.  

Statistical computer software programme was used to conduct the inferential statistical analysis. Specifically the 
Statistical Package for the Social Scientist (SPSS) has been used to analyze such data. 

2.4 Model Adequacy Checking 

This is done first by testing for individual regression coefficients. The dependence of Y and Xj can be assessed 
by testing the significance of βj. The hypothesis is  

H0: βj = 0 and  
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H1: βj ≠ 0. 

The test statistics is: 

t = 
 

j

S j




 where, S (βj) = 

 1 2n
i

s

xi x 
 the test statistics has the student’s t-distribution in with n-k-1 

degrees of freedom. 

Secondly, tests for a set of regression coefficients are also carried out. Here the hypothesis is  

H0: By+1 = By+2 = ….. = Bk = 0 

H1: at least one of the Bs is not equal to 0 

The test statistics is F which is derived with the help of the ANOVA Table from the output. 

Finally, graphical display of the residual is further examined. A histogram plot of the residuals must look like a 
sample drawn from a normal distribution centered at 0. 

Also, a probability plot of the residuals must resemble a straight line. Again, a plot of residuals in the sequence 
must show no pattern or be structuralless as well as plot of residuals against fitted values. 

3. Empirical Results and Discussions 

3.1 Model Formulation 

The linear regression model is developed as follows using the output results (coefficients) displayed in Table 1. 
 
Table 1. Regression coefficients 

Model Unstandardized Coefficients T Sig. 

B Std. Error 

 (Constant) 14.988 1.945 7.706 .000 

Inflation (X1) .055 .024 2.285 .030 

Interest (X2) -.305 .072 -4.244 .000 

 
From Table 1 above, the exact regression model that can be developed is thus Y = 14.988 + 0.055X1 - 0.305X2, 
where Y, X1 and X2 denote their usual meanings. The model is thus interpreted as follows: 

The constant value of 14.988 is the intercept which represent total output of the Ghanaian economy in terms of 
its Gross Domestic Product (GDP) given that inflation rate (x1) and interest rate (x2) are zero, all other factors 
held constant. On the other hand the coefficients of x1 (i.e. inflation rate) of 0.055 implies how much or the 
magnitude by which GDP would change (in this case would increase) per unit change in x1 (inflation rate). This 
of course shows that there is a positive relationship between GDP and inflation rate given the data for the period 
under consideration. This means that both GDP and inflation rate behave or move in the same direction. As 
inflation rate increases GDP also increase. Inflation and GDP move together because, during the period of 
inflation, especially the demand pull inflation, could lead to increase in demand for goods and services, this 
could lead to increase in productivity and for that matter increasing the GDP consequently. During the period of 
mild inflation or decrease in inflation, it could lead to decrease in demand for most goods and services and for 
that matter, a decrease in productivity of factors of production and consequently decrease in Gross Domestic 
Product (GDP). Also, the coefficient of x2 (i.e. -0.305) imply how much GDP would change (would decrease) by 
if there is a unit increase in the interest rate. It further indicates a negative or inverse relationship between GDP 
and interest rate. This means that interest rate and GDP move in opposite directions. That is as interest rate also 
decreases GDP increases and vice versa. Also, this relationship is supported by literature as reviewed above that 
if inflation is rising the central bank raises the interest rate, meaning that the cost of borrowing increases so the 
amount of money borrowed by individuals and companies decreases which in turn decreases the amount of 
money in the economy (money supply) resulting in low economic output and for that matter GDP. The above 
arguments are corroborated by the line diagram below using the data for Inflation, Policy Rate and GDP from 
1980 to 2010 for the Ghanaian economy as used in the study. 
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The pattern of trend of GDP and inflation rate obtained in the figure 2 above is not different from that obtained in 
figure 1 above over the thirty-one (31) year period under study. It shows clearly that the GDP for the Ghanaian 
economy has grown steadily over the years under study with a few moderate declines between 1983 up to 1985 
with corresponding high increases in inflationary rates. The figure further shows that there has been serious 
fluctuations in the inflationary rates with only moderate movements in 2007 up to 2010. These movements in the 
line graphs shows that there has been a relationship between GDP and inflation rates over the period under study. 
Where inflationary rates were high, GDP was low or modereate and vice versa. 
 
Table 4. Regression statistics of GDP and inflation  

Multiple R  0.248476 

R Square  0.0617403 

Adjusted R Square  0.0282311 

Standard Error  4.4134103 

Observations  31 

 
With regard to the nature of the relationship between GDP as a dependent variable and inflation as the 
independent or explanatory variable, it can be said based on the correlation coefficient (R=0.248476) that there 
exists a weak positive relationship between GDP and inflation. Also based on the coefficient of determination 
value (R square=0.0617403) it can be concluded that inflation could explain or account only approximately 6% 
of the changes in GDP over the period. This therefore implies that there about 94% of the changes in GDP that 
rather accounted for by other macroeconomic variables.  
 
Table 5. Regression coefficients 

Coefficients Standard Error t Stat P-value 

Intercept 7.7978165 1.216943561 6.407706 6.2E07 

Inflation rate 0.0411398 0.030308217 1.357382 0.1855 

 
Based on the regression coefficients in Table 5 above, a simple linear regression equation that can be modeled is 
Y=7.7978+0.04114X, where Y is the dependent variable that is GDP and X being the independent variable 
representing inflation. This relationship shows that GDP will increase with a corresponding increase in inflation. 
However, this increment may not be significant since the P-value for the coefficient is not significant. This could 
better be improved if additional variables are added to the model. For instance in the model developed for GDP 
as the dependent variable using inflation and interest rates as the explanatory variables, the constant term is 
14.988 which is about twice of that obtained for this model.  
 
Table 6. Analysis of variance 

Source variation Df SS MS F Significance F 

Regression 1 35.88827652 35.88828 1.84249 0.18550085 

Residual 28 545.3893298 19.47819 

Total 29 581.2776063 

 
The analysis of variance is at this juncture used to test the overall significance of the linear regression equation 
developed between GDP and inflation. It can be seen from the sum of squares values that the residual sum of 
squares of 545.3893298 is far bigger than the regression sum of squares of 35.88827652. This goes a long way to 
affect the reliability of the model. The decision rule is do not reject the null hypothesis if the F calculated is less 
than the F critical, or if the significant value is less than the level of significance (α=0.05). The decision and 
conclusion, is that since the significant value of 0.18550085 is greater than 0.05, therefore the null hypothesis is 
not rejected. This thus confirms the high sum of squares residual value of 545.3893298 out of a total of 
581.2776063. Therefore, it can be concluded that the model developed for GDP in terms of inflation is not 
significant.  
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3.3 The Regression Statistics between GDP and Policy Rate (Interest Rate) 
 
Table 7. Regression statistics of GDP and policy rate in Ghana from 1980 to 2010  

Regression Statistics 

Multiple R 0.566729794 

R Square 0.321182659 

Adjusted R Square 0.296939183 

Standard Error 3.753956575 

Observations 31 

 
With regard to the nature of the relationship between GDP as a dependent variable and policy rate as the 
independent or explanatory variable, it can be said based on the correlation coefficient (R=0.566729794) that 
there exists a moderate positive relationship between GDP and policy rate. Also based on the coefficient of 
determination value (R square=0.321182659) it can be concluded that policy rate is able to explain or account for 
only approximately 32% of the changes in GDP over the period. This therefore implies that there about 68% of 
the changes in GDP that rather accounted for by other macroeconomic variables.  
 
Table 8. Regression coefficients 

Coefficients Standard Error t Stat P-value 

Intercept 15.97346453 2.025556189 7.885965 1.37E-08 

Interest rate -0.281298738 0.077283928 -3.63981 0.001094 

 
Based on the regression coefficients in Table 8 above, a simple linear regression equation that can be modeled is 
Y=15.97346453+(-0.281298738)X, where Y is the dependent variable that is GDP and X being the independent 
variable representing policy rate. This relationship shows that GDP increases with a corresponding decrease in 
policy rate. This increment is also significant since the P-value for the coefficients are significant. The reliability 
of the model is tested below using the analysis of variance table below.  
 
Table 9. Analysis of Variance 

Df SS MS F Significance F 

Regression 1 186.6962872 186.6963 13.24821 0.001093836 

Residual 29 394.5813191 14.09219 

Total 30 581.2776063 

 
The importance of the reliability of the model developed above for the relation between GDP and policy rate 
cannot be over ruled, since it would go a long way in informing its usage in estimation and forecasting. Since the 
calculated F of 13.24821 is far greater than the F significance, the null hypothesis is not rejected. It therefore can 
be concluded that the model developed for GDP in relation to policy rate for Ghana using the data covering these 
two variables from 1980 to 2010 is quite significant. 

4. Conclusion 

It can be concluded from the findings that there exist a strong positive correlation (relationship) of 0.66 between 
GDP, interest rate and inflation rates over the period under study. This therefore also implies that the behavioral 
patterns of interest and inflation rates have had some influence on GDP. Furthermore, the study revealed an R2 
value of 0.435 (44%); this implies that an approximately 44% of the proportion of variations in GDP are 
explained by both inflation and interest rates. It can simply be put as inflation and interest rates accounted for or 
explained only 44% of the changes in the GDP of Ghana with regard to the data for the period 1980 to 2010. 
Therefore there are about 56% of the changes in the GDP of the Ghanaian economy that could not be explained 
by inflation and interest rates that need to be investigated. It can also be concluded from the findings that indeed 
there exist some relationship between GDP, inflation and interest rates as already established and this is given by 
the linear multiple regression model: Y = 14.988 + 0.055X1 - 0.305X2, where Y is the GDP; X1 is the inflation 
rate; and X2 is the interest rates over the period 1980 through to 2010. 

Furthermore, it was revealed that there is a positive relationship between GDP and inflation rate given the data 
for the period under consideration and it therefore means that both GDP and inflation rate behaved or moved in 
the same direction. As inflation rate increased GDP also increased and vice versa. However, it indicated a 
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negative or inverse relationship between GDP and interest rate. This means that interest rate and GDP move in 
opposite direction. That is as interest rate increases, GDP decreases and vice versa. Also, the test of hypothesis 
with the analysis of variance table have revealed that overall multiple regression model developed for GDP, 
interest rate and inflation rate was significant with the individual parameter estimates also being significant. 
Therefore given any projected interest and inflation rates for a given period, the projected corresponding GDP 
can be estimated but with a precision of only 40% or 44%. Finally, it can be concluded based on the individual 
examination of the relationship between GDP, inflation and policy rate that there exists some relationship 
between GDP and inflation rate as well as GDP and policy rate. It is recommended that the Government together 
with the Bank of Ghana should develop and pursue prudent monetary policies that would aim at reducing and 
stabilizing both the micro and macroeconomic indicators such as inflation targeting, interest rate, so as to boast 
the growth of the economy. 
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