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Abstract 

This paper examines the dynamics between money supply and inflation in Nigeria using the Toda-

Yamamoto causality test and the error correction methodology from the period of 1980-2012. Causality is 

found to run from money stock to output and inflation within the confines of the Nigerian economy. The 

estimated inflation elasticity of money stock is 1.002. Accordingly, increase in money supply is 

proportionately matched by the increase in inflation rate in Nigeria. Therefore, the study concludes that 

inflation is a purely monetary phenomenon in Nigeria as the coefficient of broad money supply is equals 

unity.  
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1. Introduction 

Before now, the exchange rate framework was adopted by the Central Bank of Nigeria (CBN) in 

managing the economy. Recently, the CBN adopted monetary targeting in which the economy is controlled 

by varying her stock of money. According the CBN (2013), the correlation between broad money stock and 

the inflation has been recorded to be significant compared with that between output and inflation, thus, the 

notion that inflation and hence, economic activities varies with the stock of money applies to the Nigerian 

economy (Laidler, 1993). Different theoretical perspectives have differing predictions regarding the short 

and long term trade-offs between money, output and prices in the economy. Indeed, the strength and 

direction of causality between money, output and inflation has been extensively investigated in previous 

studies using mainly the conventional Granger causality framework in the time domain (see). The Granger 

causality test is a statistical hypothesis test for determining whether one variable is useful in the forecasting 

of another.This study examines the causality between broad money stock, real output growth and inflation in 

Nigeria using the most recent set of data for over a period of thirty-three years. The paper also estimates the 

inflation elasticity of the changes in money stock and output in Nigeria. Unlike other empirical studies, this 

paper utilizes the Modified Wald (MMWALD) causality test as proposed by Toda and Yamamoto (T-Y) 

(1995) because of the limitations
3
 associated with the conventional Granger-causality test technique. To this 
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The conventional Granger causality test ignores non-stationarity between the variables in the VAR system; this indeed 

makes ensuing causality results to suffer from spurious regression and specification bias (Enders, 2004 and Greene, 

2002). Indeed, the conventional Granger test is designed to handle pairs of variables, and may produce misleading 

results when the true relationship involves three or more variables. Also, given that causality tests are sensitive to 

number of lags and model specification (Gujarati, 1995); the empirical evidence of a two-variable causality that 

characterized the conventional Granger causality is weak and statistically insignificant. T-Y (1995) fits a vector 

autoregressive model in the levels of the variables thereby minimizing the risks associated with the possibility of faulty 

identification of the order of integration of the series (Mavrotas and Kelly, 2001). Valid inferences are guaranteed from 

the application of T-Y’s method. Indeed, the T-Y testing undermined the problem of invalid asymptotic critical values 
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end, the rest of this paper is organized as follows. Trend analysis of money supply and inflation rate in 

Nigeria is provided in section two. Section three succinctly reviews some of the earlier empirical studies on 

the nexus between money, output and inflation. Section four discusses the theoretical framework from which 

the empirical model for this paper is specified for estimation. Section five discusses the methods and the 

model specification and the data set. Results are interpreted and analyzed in section six while section seven 

concludes the paper and offers policy outlook.  

 

2. Trend Analysis of Money Supply and Inflation Rate in Nigeria 

Money Supply in Nigeria: The Dynamics 

In Nigeria, the strategy of monetary policy has been monetary targeting with the CBN maintaining a 

close monitoring of broad money supply alongside other key monetary aggregates. The monetary policy rate 

has often remained the anchor rate, as it is expected to drive other interest rates in the economy. 

Consequently, the monetary policy rate has been adjusted periodically in response to prevailing liquidity 

conditions and the stance of monetary policy in the economy.  Broad money supply grew at the rate of 24.64 

percent in 2012 while in 2013; it grew by 18.38 percent (CBN, 2013). According to Sanusi,  

…. with bumper harvest, food prices would trend downwards, thus moderating inflationary pressures in 

2013. However, the phased removal of subsidy on petroleum products and full implementation of the 

National Minimum Wage across the country could counteract the gains in inflation (Sanusi, 2012) 

Table 2.1 below gives a snapshot of the monetary holdings and liabilities of Nigeria as a country. 

Money and quasi money which embraces currency outside banks, demand deposits other than those of the 

CBN, time, savings, and foreign currency deposits of resident sectors other than the CBN recorded the lowest 

ratios of 0.9 and 1.4 for previous and last periods respectively. The descriptive analysis indicates weak 

(strong) relationship between narrow (broad) monetary aggregate and the growth rate of national output. For 

example, between 1970 and 1986, the correlation coefficient between M1 and GDP stood at 0.22 and for 

1986 to 1994, the correlation coefficient became 0.33. Similarly, while the period between 1986 through to 

1994 had a lower correlation coefficient of 0.16 between broad money (M2) and growth of real GDP, the 

period between 2000 through to 2012 had a strong coefficient of correlation of 0.56 between broad money 

(M2) and growth rate of inflation. The country’s gross domestic product (GDP) expanded by 6.99 percent in 

the fourth quarter of 2012 over the same quarter of 2011 and the mean spread of M2 was 289.2 in 2012 as 

against 108.7 for the real GDP of the same year.  
 

Table I: Nigeria Monetary Holdings and Liabilities 

World Bank Indicators (%) 2012 2013 

Bank liquid reserves to bank assets ratio 9.9 8.4 

Money and quasi-money growth (annual %) 64.2 52.6 

Money and quasi-money (% of GDP) 22.6 30.1 

Money and quasi-money to total reserves ratio 0.9 1.4 

Quasi-liquid liabilities (% of GDP) 12.9 17.3 

   Source: World Bank (2013) and IMF (2013) 
 

Nigeria Inflation Rate: Trend and Dynamics 

The major challenge for macroeconomic policy implementation in Nigeria is curtailing the upward 

trending inflationary pressures. The average inflation rate for 2011 was recorded at 10.3 percent from the 

average of 11.8 percent in 2010 (NBS, 2012).In 2012, inflation rose to 12.0 percent due to the higher price 

                                                                                                                                                                                                 
when causality tests are performed in the presence of non-stationary series or even co-integration. Moreover, the T-Y 

test is not sensitive to deviations from the assumption that the error term is normally distributed. In sum, it is an 

asymmetric causality testing which segregates the causal impact of positive changes from the negative ones.  
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levels in the economy following the partial removal of the PMS subsidy which had witnessed a year-on high 

of 15.6 percent (year-on-year) in February of 2010. The inflation rate in Nigeria recorded at 9.50 percent as 

at February 2013 (NBS, 2013). From 2006 until 2013, Nigeria inflation rate averaged 10.65 percent reaching 

an all time high of 11.80 percent in 2010 and a record low of 3 percent in July of 2006. On the year-on-year 

basis, the inflation rate increased to 9.5 percent in February of 2013 from 9.0 percent the rise in the headline 

index could be attributed to increases in farm produce prices due to limited supplies as the toll of inventory 

accumulated during the previous harvest period draw downs may begin to take effect. On a month-on-month 

basis, the composite CPI increased 0.75 percent in 2013 (CBN, 2013). The average annual rate of rise of the 

food index for the twelve-month period ending February 2013 was 11.2 percent when compared to the same 

period in 2012. This was higher by 0.1 percentage point from the 11.1 per cent recorded in January. The 

average 12 month annual rate of rise of the index was recorded at 13.7percent for the twelve-month period 

ending February 2013, unchanged from January 2013. 

 

3. Review of Prior Studies  

Several studies have examined the causal link between money, output and inflation. In Nigeria, studies 

by Nwaobi (1999), Ajayi (1974), Ojo (1978), Asogu (1998) all found inconclusive evidence as regards the 

causality between money stock, ourput growth and inflation,  Iyoha (1969, 1976) and Taiwo (1990), 

Odedokun (1996), Okedokun (1998), Ojo (1993), Chete (2002), Saidu (2007), Owoye and Onafowora (2007) 

all found apparent empirical evidence of a relationship between money and output. Other studies such as 

Gilman and Oyejide’s (1972), Ajayi and Awosika (1980), Adeyeye and Fakiyesi (1980), Osakwe (1983), 

Fashoyin (1984), Nakov (2004), Omoke and Ugwuanyi (2010), Bakare (2011) and Adesoye (2012) found 

that growth in money supply significantly causes inflationary dynamics in the Nigerian economy. It is 

obvious that there is no empirical consensus in the Nigerian literature regarding the causality between money 

and GDP growth. In Indonesia, Pakistan and Malaysia, Hossain (2005), Abbas and Husain (2006), and Muhd 

Zulkhibri (2007) respectively found that money supply is a lead indicator of output.Malik (2006) found that 

money supply causes inflation with a lag effect in Pakistan. Elsewhere in Indian, Ramachandra (1983; 1986) 

found empirical evidence in support of the fact that money causes real income to grow. Nachane and 

Nadkarni (1985) found an inconclusive result of the causality between real GDP growth and money stock. 

Das (2003) found evidence of unidirectional causality between money and output, with causality running 

from money to output and inflation. Ashra et al. (2004) established bidirectional causality between GDP 

deflator and the broad money supply. The available studies for India provide mixed results regarding 

causality between money and income and between money and prices. Elsewhere, Cheng and Tan (2002) 

found no evidence of direct causal effect between money supply to inflation in Malaysia.  Tang and Lean 

(2007) found that the effect of money supply (M1) on inflation in Malaysia is negative and statistically 

significant at one per cent level. There seems to be consensus in the literature for Malaysia. Empirical 

monetarism argues that money supply fluctuations induced by the monetary authority were the principal 

cause of movements in the U.S. business cycle (Palley, 1993, Acemoglu and Ziliboti (1997), De-Nardi 

(2004), Mansor (2005), Townsend and Ueda, 2005). To Chick (1986) and Palley (2002), causality runs is in 

stages. In the first stage, the causality runs from bank deposits to reserves and to loans; in the second stage, 

the banking systems expand lending beyond their reserve capacity. 

 

4. Theoretical Framework 

Theory and Framework  

The theoretical framework that guides this study is based on the cash balance approach of Pigou
4
 (1951) 

and Fisher’s transformation of the quantity equation into the quantity theory of money supply in the 

economy. There are three variants of the quantity theory namely, the disaggregation version, the monetary 

                                                           
4
One significant difference between Fisher and Pigou interpretation of the quantity theory is Pigou’s emphasis on the 

internal rate of return on investment. Fisher did not point to the relationship between investment and interest rate 
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base or high-powered money version and the transactions version. The disaggregation version decomposes 

money stock into demand deposits and the quantity of currency. This can be expressed as: 

( ) ( ) (3.1)D C yD V C V PY   

Where D  is the quantity of demand deposits, DV  is the income velocity of circulation per period of 

demand deposits, C  is the quantity of currency in the hands of the non-bank public, CV  is the income 

velocity of circulation per period of currency holding, 
yP  is the average price level (inflation rate) of real 

current output, Y  is the real national output, D CDV CV  is the sum of expenditures financed by demand 

deposits and currency. Similarly, the monetary base or high-powered money version decomposes the 

monetary base into currency in the hands of the public and the quantity of reserves held by the commercial 

banks with the central banks. This can be expressed as: 

( ) ( ) (3.2)R C yR V C V PY 
 

Where R  is the quantity of reserves held by the commercial banks with the central banks, RV  is the 

income velocity of the commercial banks’ reserves. The transactions version of the quantity theory of money 

is expressed as a simple identity: 

                 
( ) ( ) (3.3)T TM V P T

 

Where TV  is the transactions velocity of circulation per period of money balances, TP  is the average 

price level (inflation) of transactions, T  is the total transactions per period. Fisher (1911) opined that as the 

monetary authorities increase the amount of currency (money supply) in the economy, deposits must increase 

in the same proportion while the velocity and quantity of goods remain unchanged. This is expressed as: 

( ) ( ) (3.4)M V P Y  

In effect, changes in money supply given the constancy of velocity and output, will lead to equal and 

proportionate changes in inflation rate. Pigou’s (1951) transaction demand for money (money demand-

income ratio) is specified as:
 

                     
( ) ( ) , '( ) 0 (3.5)d d fM k r Y M k r Py k r   

  

 
fwhereY Py
 

Where r is the internal rate of return on investment, M
d
is the transactions demand for money, k is the 

variable of proportionality, and y
f
is the full employment output. Employment in the money market requires 

that: 
*( ) (3.6)d s fM M M k r Py  

 

Where r*is the equilibrium interest rate. According to Pigou (1951), the equilibrium interest rate is 

determined by the marginal productivity of capital which is independent of money supply. In effect, it means 

that:
 

* *

0 (3.7)
r r

P M

 
 

 
 

Given that
*( ) fM k r Py , in equilibrium, the price level can be determined as: 

 

*
(3.8)
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From equation (3.8), the price (inflation) elasticity of money supply can now be derived as follows: 

. (3.9)
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Theoretically, the inflation rate is expected to vary proportionately with the supply of money. In other 

words, an equi-proportionate
5
 change in the inflation rate is expected to be induced by changes in money 

supply.  Econometrically, the coefficient of money stock in the model of inflation rate is expected to be one 

and positive.
 

 

5. Methodology and Models 

Unit Root / Stationarity Test 

This paper utilized the Augmented Dickey-Fuller, Phillips-Peron and the Kwiatkowski-Phillips-

Schmidt-Shin (KPSS
6
) stationary test methods in ascertaining the order of integration of the variables used in 

the study before embarking on the error correction estimation.  Stationarity test is germane in every empirical 

study for the reason that time series data are frequently non-stationary and this is capable of epitomizing the 

problem of spurious regression (Toda and Phillips, 1994; and Maddala, 2001). The unit root test equations 

are of the following specifications: 

0 1 ( 1) 2 ( 1)

( ) ( ) 3

1 1

( ) ( ) ( )

( ) ( ) (3.11)
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Where P is the inflation rate as measured by the consumer price index (CPI), M is the broad money 

supply, Y is the level of real national output, Ln is the natural logarithm,   is the mathematical difference 

operator, 0 1 2, ,   are the regression coefficients to be estimated,  is the short-run adjustment coefficient 

and 's are the stochastic disturbances of the regression. Equation (3.13) is the unit root test equation with 

the component of drift only while the unit root test equation (3.14) contains both the drift and linear trend 

components. The unit root test is based on the null hypothesis of no stationarity in the series under due 

consideration 

Co-Integration Test 

The theory of co-integration holds that even if the variables of a regression model are non-stationary, a 

long-run relationship between the variables can be generated on pooling the non-stationary series on the 

same order of integration. The Johanson (1988) and Juselius (1990) maximum likelihood test is utilized in 

                                                           
5
 In the words of Fisher (1911), as the quantity of money in circulation increases, the price level also increases in direct 

proportion and the value of money decreases and vice versa” 
6
 Phillips-Peron and the Kwiatkowski et al (1992) test the null of stationarity against the alternative of non-stationarity 



U. David & T. N. Ann 

68 

 

this study in ascertaining the long-run relationship between the variables in the study. This is determined by 

examining the rank of a matrix in the maximum eigen-value statistic below: 

max( , 1) (1 ) (3.13)r r TLn i      

Where T is the number of observations, r is the number of co-integration relations, that is, the number of 

co-integrating ranks, and λi is the maximum eigen value. The null hypothesis that there are r’s co-integrating 

vectors is tested against the alternative that there are r + 1 co-integrating vectors. Granger’s representation 

theorem asserts that if the coefficient matrix 'ab  has reduced rank r < k, it implies that there exist 

( )k r  coefficient matrix ( )a  with rank r such that a  is I(0). The coefficient matrix is, therefore, a 

unique stationary combination of all the endogenous variables and b is the co-integrating vector.  

Toda and Yamamoto Causality Model
7
 Specification 

Toda-Yamamoto causality method is utilized in this study. Toda and Yamamoto (1995) proposed the 

estimation of an augmented VAR system which guarantees the asymptotic distribution of the Wald statistic in 

compliance to an asymptotic 2
-distribution, since the testing procedure is robust to the integration and co-

integration properties of the process. As it were, we use a trivariate VAR (k+ dmax) model which comprised of 

money stock, output and inflation. 
 

max

( ) ( ) ( )1 1 1

max max

( ) ( ) ( ) 51 1 1
(3.14)
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Where dmax is the maximum order of integration, '' (0, )Ss N   are the residuals of the model and 

'S are the covariance matrices of 's . Following Rambaldi and Doran (1996), seemingly unrelated 

regression (SUR) representation of our VAR model as created by Toda and Yamamoto (1995) can be specified 

as the one below: 

( 1) ( )

0 1 ( 1) ( )

( 1) ( )

( 1) ( )

1 ( 1) max ( )
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The general dynamic specification of our error correction model of the adjustment process between money supply, 

inflation and output can now be given as: 
1

0 1 2 ( ) 20
( ) ( ) ( ) t ii

Ln P Ln M Ln Y ecm    
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The empirical trivariate VAR model that shows the relationship between money stock, inflation and the 

growth of output is specified as:  

( 1)0 1 2 3
max

1 4 5 6 1 ( 1)1

2 7 8 9 ( 1)

(3.18)

tt t t MSS
q d

t t t t INFt

t t t GDPt

MSSMSS

INF INF

GDP GDP

 

  

 









         
       

            
                  


 

Where dmax is the maximum order of integration, '' (0, )Ss N   are the residuals of the model and 

'S are the covariance matrices of 's . Following Rambaldi and Doran (1996), we utilized theseemingly 

unrelated regression (SUR) in estimating the trivariate VAR system as applied to the Granger non-causality 

testing. The null of no Toda-Yamamoto Granger causality from inflation, and output to money stock and vice 

versa; from money stock and output to inflation and vice versa; and  from inflation and money stock to 

output growth and vice versa can be formulated as these: 

(a) 0 : 0i iH    ∀i=1, 2, ...,q 

(b) 0 : 0i iH    ∀i=1, 2, ..., q 

(c) 0 : 0i iH    ∀i=1, 2, ..., q 

The MWALD test which asymptotically distributed as chi-square with usual degree of freedom is 

employed in testing the null hypotheses. In the course of conducting the Toda-Yamamoto test, the 

following empirical procedures were employed: 

(a) device the correct VAR lag order, q, and the maximal order of integration, ( max)d of the variables 

in the system 

(b) estimate the ( max)thq d lag order of the level VAR model and the coefficients (see Rambaldi and 

Doran, 1996 and Zapata and Rambaldi, 1997),  

(c) test the parameter restrictions (linear or nonlinear) on the first q VAR coefficient matrix by means of 

a MWALD test statistic, using standard asymptotic values of a Wald of Likelihood Ratio test for the 

hypothesis that the lagged vector of order q is equal to zero (see Dolado and  Lütkepohl, (1996), and  

(d) make a Granger causal inference for the variables in the VAR system 

 

The model selection criteria which include the Akaike Information Criterion (AIC), Schwarz 

Information Criterion (SC), Final Prediction Error (FPE) and Hannan-Quinn (HQ) Information Criterion 

were all utilized to determine the appropriate lag order of the VAR. The rationale is to choose a lagged length 

that crowns the estimated VAR model with the highest explanatory power. In effect, the smaller the 

information criteria (AIC, SC, FPE, HQ), the more enhanced and stable the model estimates. All the data 

used in this paper are from the CBN Statistical Bulletin (various issues). The data set are in annual measures 

for over a period of thirty-three years. Indeed, the empirics of the study start from 1980 through to 2012 and 

the study is confined to the Nigerian economy. The inflation rates are the consumer price indices. The CPI 

has been observed to be good measure of inflation since changes in non-core food prices are habitually not 

attributed to monetary influence in the economy. Output is measured by real gross domestic product (GDP). 

Money stock is measured by broad money supply (M2). The broad money supply is the sum total of demand 

deposits, time and savings deposit in the economy.  By definition, M2 is net domestic credit (NDC) plus net 

foreign assets (NFA) and other assets net (OAN) in the economy. All variables are in their natural logarithm 

form. 
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6. Empirical Results
8
 

The unit root and stationarity test results are presented in Table II. Confirmatory testing of both nulls of 

unit root and stationarity strengthened the inferences made about the stationarity or non-stationarity of a time 

series especially when the outcomes of the two nulls corroborate each other. The confirmatory results in 

Table III shows that the nulls of stationarity and unit root are accepted and rejected respectively. By 

implication, the alternatives of non-stationary series and absence of unit root are rejected and accepted, 

respectively. Table IV reports results from lag length selection. According to the results, the optimal lag 

length is one, that is, q=1 as selected by the information criteria. 
 

Table II: Unit Root/Stationarity Test Results 

Augmented Dickey-Fuller  (ADF) Unit Root Test 

Variables Constant with Trend Critical Values Order of Integration 

MSS -5.524* -3.526 I(0) 

INF -5.368 -3.526 I(1) 

GDP -8.628 -3.526 I(1) 

Phillips-Peron  (PP) Unit Root Test 

Variables Constant with Trend Critical Values Order of Integration 

MSS -13.528 -5.288 I(1) 

INF -22.368 -5.288 I(1) 

GDP -16.666 -5.288 I(1) 

Kwiatkowski-Phillips-Schmidt-Shin (KPSS)  Unit Root Test 

Variables Constant with Trend Critical values Order of Integration 

MSS 0.246 0.226 I(1) 

INF 0.252 0.226 I(1) 

GDP 0.282 0.226 I(1) 

Note: * indicates stationary at level @ the 5 percent 
 

Table III: Confirmatory Test Results 

Variables ADF PP KPSS Remark/Decision 

MSS I(1) I(1) I(0) Difference stationary/conclusive 

INF I(0) I(1) I(1) Difference stationary/inconclusive 

GDP I(1) I(1) I(1) Difference stationary/conclusive 
 

Table IV: Lag Length Selection 

Lag LR FPE AIC SC HQ 

0 NA 53.468 25.463 29.458 24.686 

1 66.868 35.287* 56.246* 22.826 26.828* 

2 58.366 57.894 56.486* 34.866 26.852* 

3 46.486* 58.966 62.456 26.879 52.688 

4 26.763 46.936 78.582 26.784 26.828 

Note: * indicates the lag order selected by the criterion 
 

Table V provides the results from the Johansen co-integration test. Accordingly, both the maximum 

eigenvalue and the trace test statistics reject the null hypothesis of no co-integration at the five percent 

significance level. In particular, the results show two co-integration ranks in both the trace test and max-

eigen value test at five percent level of significance.Since the existence of a co-integrating relationship 

                                                           
8
 The unit root and co-integration results are based on the assumptions of linear deterministic trend and lag interval in 

first difference of 1 to 2. 
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between money stock, output growth and inflation rate has been determined, the short-run dynamics of the 

model was estimated within the confines of an error correction methodology.  
 

Table V: Results of Co-integration Test 

Test statistic 
Null 

Hypothesis 
Test Statistics 5% Critical Value 

T-values[Probability 

Value] 

Trace 

Statistics 

r=0 52.669 47.856 0.006 

r≤1 39.246 29.226 0.002 

r≤2 52.692 47.853 0.005 

r≤3 16.246 22.692 0.260 

Max-Eigen 

Statistics 

r=0 33.526 32.584 0.007 

r≤1 34.623 30.262 0.006 

r≤2 28.526 26.588 0.008 

r≤3 24.223 26.262 0.364 

Analysis 

Trace No of Vectors 2   

Max-Eigen No of Vectors 2   
Note: 

* denotes rejection of the null hypothesis at 0.05 level of significance 
 

The error correction results are presented in Table VI. The adjustment coefficient, that is, the one-year 

lagged error correction coefficient (-0.562) shows that 56.2 percent of the disequilibrium error in the 

Nigerian inflation which is accumulated in the previous year is corrected in the current year. In effect, 56.2 

percent of the deviation from the long-run target of inflation rate in Nigeria is corrected each year. The 

probability value (p-value) of the error correction coefficient shows that it is statistically significant at one 

percent level. This is in addition to the fact that the estimated adjustment coefficient has the expected 

negative sign. This suggests that changes in inflation rate adjust to changes in money supply and output 

growth in the Nigerian economy.  The results show that money supply impact positively and significantly on 

inflation. On the other hand, the growth rate of national output effect on inflation is insignificant and 

negative. Specifically, the inflation elasticity of money stock is 1.002. Accordingly, increase in money 

supply is matched by an equal increase in inflation rate in Nigeria despite the structural rigidities prevalent in 

the economy. The estimated elasticity is significant at the one percent level as portrayed by the 0.000 

probability value. The implication of such unit elasticity is that inflation in Nigeria is completely a monetary 

phenomenon. This corroborates Friedman’s restatement of the quantity theory, that inflation is everywhere a 

monetary phenomenon. The inflation elasticity of output changes is -0.486. Although, the results suggest that 

when output rises, inflation falls, signifying that increases in output is matched by a decline in the price level, 

the estimated elasticity is however insignificant as indicated by the probability value of 0.826. The estimated 

F-statistic of 48.62 shows that the overall error correction model is highly significant in explaining changes 

in inflation in Nigeria. Indeed, the F-value shows that there is a significant linear relationship between 

money stock, output and inflation in Nigeria. The CBN should vehemently target money supply as 

intermediate tool in the objective of managing the growth of Nigerian economy as this study confirms the 

high significance of money stock in the study. The adjusted short-run coefficient of determination is 0.92. 

This coefficient is significant and it indicates that about ninety-two percent of the overall variations in 

Nigeria’s inflation are explained by the variations in the money stock and output. As it were, only 0.08 

percent of such variations in inflation are unexplained by the error correction model.  This indicates that the 

error correction model has a high explanatory power. The LM statistic of 2.022 and the white 

heteroskedasticity statistic of 2.526 shows that the estimated error correction model is liberated from the 

problem of autocorrelation that would have rendered the estimated coefficients biased and that the residual 

variance of the estimated model is relatively constant. Overall, the diagnostic statistics are satisfactory. 
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Table VI: Short Run ECM Coefficient Estimates 

Dependent Variable is INF  

Regressors Coefficient 
Probability 

value 

C 16.462 0.000 

MSS  1.022 0.988 

( 1)tMSS   1.006 0.000 

( 2)tMSS   1.126 0.9628 

GDP  -0.069 0.826 

( 1)tGDP   -1.486 0.752 

( 2)tGDP   -2.256 0.984 

( 1)tECM 
 -0.562 0.002 

Diagnostic statistics
 

R
2
[Adjusted R

2
] 0.98 [0.92] 

F-statistics[Prob.] 48.62  [0.000] 

Ramsey RESET[Prob.] 1.224  [0.600] 

LM Serial correlation[Prob.] 2.022  [0.035] 

White Heteroskedasticity[Prob.] 2.526  [0.062] 
 

The results of the Wald coefficient test on the money stock coefficient are reported in Table VII below. 

The nil probability values of both the chi-square and F-statistic indicate the statistical significance of the 

money stock coefficient in the price equation. This further reinforces Friedman’s interpretation of the 

quantity theory, that inflation is everywhere a monetary phenomenon at least in the Nigerian economy. In 

what follows, increases in money supply are matched by proportionate increase in inflation rate in Nigeria. 

The implication is that inflation in Nigeria is completely a monetary trend.  
 

Table VII: Results of Wald Coefficient Test 

Estimated equation: 
1

0 1 2 ( ) 20
( ) ( ) ( ) t ii

Ln P Ln M Ln Y ecm    
         

Null Hypothesis: 1  

Test statistic Value Degree of freedom Probability 


2
 statistic 42826 1 0.000 

F- statistic 200.4 (1,33) 0.000 
 

The Toda and Yamamoto causality test results as estimated based on the MWALD statistic are reported 

in Table VIII below. The maximum order of integration for the variables in the model is one, that is, 

dmax=1. Therefore, we estimated a three-variable level VAR system with a total of two lags. This suggests 

causality in one direction. The estimates of MWALD test shows that the test result follows the chi-square 

distribution with one degree of freedom in accordance with the appropriate lag length along with their 

associated probabilities. Evident from MWALD statistic is the fact that there is a unidirectional causality 

between money stock and inflation rate, which run strictly from money stock to inflation. Also, causality is 

found to run from money stock to output. The results provide useful insights in that in Nigeria, money supply 

has a protracted causal relationship with inflation and output. Indeed, inflation rate and output growth are 

greatly explained by changes in money supply. This further reinforced the robust coefficient of determination 

and the overall significance of the error correction model. However, the causality between output and 

inflation runs in both directions, that is, bidirectional effect. This indicates the presence of a feedback 

between the growth of national output and inflation. 
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Table VIII: Toda-Yamamoto Causality (Modified WALD) Test Result 

Null Hypotheses MWALD Prob. Results 

INF does not granger cause GDP 10.256 0.4462 Causality runs in both 

direction GDP does not granger cause INF 10.224 0.3526 

MSS does not granger cause INF 8.468 0.000 Causality runs from 

money supply to inflation INF does not granger cause MSS 1.262 0.684 

MSS does not granger cause GDP 10.466 0.000 Causality runs from 

money supply to output GDP does not granger cause MSS 2.008 0.966 

 

7. Conclusion 

This study evaluates the causality dynamics between money stock and inflation within the quantity 

theory framework and basic theoretical model on inflation. The findings though support that broad money 

stock has significant explanatory power on inflation, the growth of output does not have such significant 

predictive power in explaining the inflation in Nigeria. Also, while the inflation elasticity of money stock is 

positive, that of output growth is negative.  In this paper, we examined this subject using the error correction 

methodology in addition to the aforementioned test. The evidence suggests that money supply granger causes 

output and inflation over the short-run. This is in addition to the finding that inflation is purely a monetary 

occurrence in Nigeria. The findings in our study do not corroborate the findings of Idris et al. (2010) that 

inflation is not purely monetary phenomenon in Nigeria as the coefficient of broad money supply is less than 

unity. Our finding of a long-run equilibrium between money stock, output and inflation with causal 

relationship from money stock corroborates those of Adesoye (2012).  
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