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Abstract 

This study examines the stability of the Nigerian money demand function, from 1970- 2016. 
Emphasis is to examine the stability of broad money (M2) demand function in Nigeria with the 
Presence operations of E-money economy and to ascertain the presence of structural changes and its 
breaks in broad money (M2) demand function in Nigeria economy. Based on application of advanced 
econometric techniques (Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) tests, Ordinary 
Least Square (OLS) Technique, Chow Test, and Stability Test & Co-integration Test) conducted, it 
was observed that there existed long-run relationship between real money demand function and the 
independent variables. Our results indicated the presence of structural change and break effect which 
was around 1981 and 2005 during the period of the study.  Furthermore only the CUSUM of stability 
test confirms the stability of short-run parameters of real money demand function, while CUSUMSQ 
was found to be unstable. These empirical results do not support stability of the Nigerian money 
demand function with the Presence operations of E-money economy in Nigeria during period under 
review. Based on these findings, the researcher hereby recommends that, The CBN should deviate 
from M2 as an intermediate target for monetary policy and make use of effective interest rate on 
credit for money transmission mechanism channels. Since for developing country like Nigeria need a 
tolerable interest rate i.e. an interest rate (neither higher and nor low) that will allowed the economic 
activities to be operational. Finally a sustainable security control on e-money uses in Nigerian 
banking system should be put in place. This will enable CBN to have control over the monetary 
linkages from e-money uses and aggregate money supply along with socio/political environment and 
corruption free in the economy. 

Keywords: Stability, Broad Money, Demand Function, and Nigeria. 

Background of the study 

Money, as we know it today, is the result of a long process. At the beginning, there was no money to facilitate exchange. 
Before money came to be used, goods had to exchange for goods; the goldsmith, for example, might exchange a spade 
perhaps for a quantity of meat or wheat. The man who devotes his whole time to working in iron is compelled to exchange 
some of the things that he has made for food and clothing. This exchange of goods for goods is known as barter trade. 
Barter system came up with some serious drawbacks for money facilitation such as; double coincidence of wants problem, 
even after two men who are able to satisfy each other’s wants have been brought together, there is the further difficulty of 
deciding the unity of measurement (that is how much such goods (wheat) has to be given for a spade or how much meat 
for gold ornament). Barter therefore, involves a waste of human effort as it lack unity of account.  

The difficulty that occurs in barter system developed the early forms of money as led to the development of an 
intermediate stage. The first stage was that anything in common uses and generally acceptable could serve in this way as a 
medium of exchange and to be generally acceptable, the goods have to be either useful or ornamental. For Nigerian and 
some other African’s, Cowry shell is believed to be the most-widely known pre-coinage currency. There are of course two 
species of Cowry shell that were used as currency, and their acceptability varied from one area of the country to another. 
A species of the large type called “Cypraea annulus” was preferred in the West of Niger whereas in the East of Niger the 
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smaller type “Cypraea moneta” was in common use. While in the Western Germany silver and gold, precious metals was 
use as money. Thus, Cypraea is macro- and micro geographic variation of shell morphology which is correlated with 
some ecological factors such as environmental temperature and algal abundance to different countries. 

However, not until nineteenth century, money coins came to be. A coin is nothing more than a definite amount of metal, 
its weight and fineness being guaranteed by the official stamp of the issuing country authority. For example, Jewis shekel 
was a certain weight of metal, but later came to mean a coin and similarly, the pound sterling was originally a pound by 
weight of silver for the Western world (Central Bank of Nigeria (CBN)), 2015).  

The West African Currency Board was in charge for issuance of currency note in Nigeria from 1912 to 1959. Before the 
commencement of the West African Currency Board, Nigeria had used various forms of money including cowries and 
manilas.  July 1st, 1959 the Central Bank of Nigeria began to issuing the Nigerian currency notes and coins and by then, 
West African Currency Board notes and coins seems not to be used by the Nigerian’s. Thus, on 1st July, 1962 that legal 
tender status was changed to reflect the country’s new status. The notes were again changed in 1968 as a war strategy 
following the misuse of the country’s currency notes. 

On 31st March, 1971, the then Head of State announced that Nigeria would change to decimal currency as from 1st 
January, 1973.The major currency unit would be called Naira which would be equivalent to ten shillings: the minor unit 
would be called kobo; 100 of which would make one Naira. The decision to change to decimal currency followed the 
recommendations of the Decimal Currency Committee set up in 1962 which submitted its report in 1964. This resulted a 
change that took place in January, 1973 was that major unit of currency which used to be £1 ceased to exist and the one 
Naira which was equivalent to 10/- become the major unit. On 11th February, 1977 a new banknote denomination of the 
value of 20 Naira was issued. This was special in two respects: The N20 (Twenty Naira) banknote was the highest 
denomination to be introduced then, and its issue became necessary as a result of the growth of incomes in the country; 
the preference for cash transactions and the need for convenience. The N20 (Twenty Naira) banknote became the first 
currency note in Nigeria bearing the Portrait of a Nigerian citizen, in this case, the late Head of State, General Murtala 
Ramat Muhammed (1938-1976) who was the torch bearer of the Nigerian Revolution July, 1975. The note was issued on 
the 1st Anniversary of his assassination as a fitting tribute to a most illustrious son of Nigeria. On 2nd July, 1979, new 
currency notes of three denominations, namely, (N1), (N5), and (N10) were introduced. These notes were of the same size 
i.e., 151 x 78 mm as the N20 note issued on the 11th February, 1977. In order to facilitate identification, distinctive colors 
which were similar to those of the current banknotes of the various denominations were used CBN, 2015.  

In 1991, both the 50k and N1 Notes were coined. In response to expansion in economic activities and to facilitate an 
efficient payments system, the N100, N200, N500, N1000 were introduced in December 1999, November 2000, April 
2001 and October, 2005 respectively. On February 28th 2007, as part of the economic reforms, N50, N20, N10, 
and N5 banknotes as well as N1 and 50K coins were reissued with  new designs, while a new N2 coin was introduced. 
whereas e-payment or e-transactions solutions came in Nigeria in 2003, when they proudly announced the launching of 
local debit card point-of-sale (POS) terminal and other e-transactions methods in collaboration with Chams Nigeria 
Limited and Interwitch Nigeria Limited.  

It is noted that money functions as a medium of exchange, as a store of value, as a unit of account and as a standard for 
deferred payment. Depending on function performed, a distinction can be made between money and liquid assets. Money 
consists of the liabilities of the deposits banks at the central bank and the deposits of the public at the commercial banks. 
Our focus or interest among the money series is M2. M2 rose by 8.7 percent against a target of 6.5 percent in 1985, and 
recorded negative growth (4.5 percent) in 1986; it expanded in 1987 by 17.1 percent which was slightly higher than the 
target of 11.8 percent. The initial declaration and modest growth was in line with low inflation figures of 5.5, 5.4 and 10.4 
percent observed in 1985, 1986 and 1987 respectively. However, in 1985 money stock rose by 42.3 percent following the 
inflationary package of the year. Currently, the records of broad money (M2) growth rates between 2003 and 2015 
inclusive were 12%, 14%, 16.2%, 30.6% and 32%, 44.2%, 57.8%,17.06%, 6.7%, 15.4%, 20.2/5, 19.3%, and  19.9%  
respectively (CBN Briefs,2007, 2014 and 2015).  

These figures do not suggest bad performance since they compare favorably with the targets. However, the broad money 
targets were 12% in 2003, 16% in 2004, 15% in 2005, 27% in 2006 and 30% in 2007. Thus, with monetary policy shift 
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from interest rate and monetary targeting to the current framework of inflation targeting in Nigeria, high exchange value 
of dollar to naira, stages with which money has developed with ICT, the policy relevance of this study become clearer. 

Statement of the Problem 

In this present modern economy, ICT has developed the use of electronic money processes in exchange of the traditional 
money in e-commerce, Nigeria is not with exception. Meanwhile the Central Bank statistic has shows that the costs of 
printing banknotes and producing coins are very high. Thus it is important we accepts that needs and the expansion of 
electronic money has reduces the costs in the central bank printing money and rerunning of deposits banks in Nigeria, 
increase efficiency of transactions, and the need to be physically present in transactions and reduces transaction cost in the 
whole economy. But its effects on macroeconomic money variables, money demand functions and supply of money are 
certainly not clear that it should be examined.  

Importantly in this study is of notes and coins in the hands of economic units with e-money is that money supply may 
affects the changes of course which these economic units can expect.  

Thus, the volumes of notes and coins in circulation, volumes of deposits, the relatives weight of money in circulation to 
deposits ratio of the primary criteria for evaluating the potential effects of currency substitution in the hands of people.  

However, the economic activities of money have gone fear currently in the process of development of money to digital 
money, and no longer with coins and notes, bank deposits subject to withdrawal books or cheque in payment process. This 
is where e-payment or e-transactions solutions come in. These payment solutions target most of the concerns of merchants 
and more. However, it is our hope that the effort by CBN to make Nigeria a cashless or cash-lite economy will work. Core 
to that is the introduction of a daily deposit/withdrawal limit and focus towards e-payment solutions like mobile 
money and debit cards. Based on this definition and the stages by which money has under go, with the development of 
electronic money, the main question raised is what is the possible consequences on the demand functions of money in the 
Nigeria economy? Dose broad money (M2) demand function significantly stability in Nigeria economy with the Presence 
of E-money 1970 to 2016? Is there presence of structural changes and break in broad money demand function in Nigeria 
economy?  

Again, many theories in economics used in addressing the Nigerian economic problems today are all borrowed from the 
developed countries. These theories (like monetary theories) may not work perfectly as we expected. Base on these there 
is the need to test with models these economic theories made in other developed economy to see how well it suit the 
Nigerian economic environment background. Therefore, the researcher wishes to know stability of broad money (M2) 
demand function in Nigeria economy with the Presence of E-money; to investigate presence of structural changes and 
breaks in broad  money (M2) demand function in Nigeria economy. By examining the underlying assumption of the 
stability of M2 money demand function before, since and after the implementation of the Structural Adjustment 
Programme (SAP) in 1986, the financial sector consolidation period of 2004, the use of E-money in the Nigerian 
Economy and the federal government single treasure account 2016. 

Hypotheses of the study 

Ho: Broad money (M2) demand function is not significantly stable in the Nigeria economy with the Presence of E-money 
1970 -2016. 
Ho: There is no significantly Presence of structural changes and breaks effect in broad money demand function in the 
Nigeria economy. 
Theoretical Framework and Review 

To answer the question raised in the first chapter regarding the stability of M2 real money demand, we employed an 
econometric analysis based on an open economy portfolio balance theory of real money demand function (Thomas, 1985). 
The underlying assumption of this theory is that economic agents may hold money either as an inventory to smooth 
differences between income and expenditure, or for its yield as an asset in a portfolio. Either motive suggests a 
specification in which the demand for money depends on a scale variable such as real income or wealth and the rates of 
returns to money and to alternative assets. In open economy macroeconomics, money is considered as part of portfolio, 
which consists of domestic financial assets, real assets and foreign assets. The return on the domestic money is the “own” 
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rate of interest. The return on real assets is the expected rate of inflation. According to Friedman (1956), the purchasing 
power of money erodes quickly under high inflation while the value of real assets is maintained and as a result economic 
agents may wish to switch into real assets when the inflationary expectations are strong. He specified a money-demand 
function in which the real quantity of money demand is a function of a vector of returns on alternatives to holding money-
bonds, equities, physical goods, and human capital. 

The classical economics states that all markets are in equilibrium and are always in a full employment. The role of money 
is that it serves as the numerical, that is, a commodity whose unit is used in order to express prices and values, but whose 
own value remains unaffected by this role (Sriram, 1999). It also facilitates the exchange of goods. Money is “neutral” 
with no consequences for real economic activity. 

The quantity theory emphasized a proportional relationship between money and price level. This relationship was 
developed in classical equilibrium framework by two alternative but equivalent expressions: (1) the exchange equation 
associated with Prof. Irving Fisher states that money times its transactions velocity equals the volume of trade multiplied 
by the level of price. In other words MV = PT; Where M = money, V = velocity, T = volume of trade, P = price level 
Money is held only to facilitate transactions and has intrinsic utility specifically; we use a portfolio-balance model to 
estimate the demand for money. Assuming that the asset choices of investors involve money and equities, the demand for 
real money balances can be written as follows (where the symbols above the explanatory variables indicate the expected 
direction of influence on real money balances). 

A stable money demand function is essential for the conduct of monetary policy Khan and Ali, (1997). The stability of 
money demand function has important implications for monetary policy in both developed and developing countries 
Anoruo, (2002). The theory of money demand implies the average money the economy needs to bridge the time gap 
between current receipts and expenditures and this is functionally related to the level of price of goods and services 
produced in the economy, the level of real aggregate income and expenditure in the economy, the speed by which the 
economy desires to part with money in making expenditure and nominal interest rate (Wrigthsman, 1983).  Money 
demand serves as a conduit in the transmission mechanism for monetary policy, so the stability of the money demand 
function is critical if monetary policy is to have predictable effects on inflation and real output. However, after the 
introduction of Structural Adjustment Programme (SAP) in 1986, the Nigerian economy went through some significant 
structural and institutional changes. These changes include the liberalization of the external trade and payments system, 
substantial degree of financial deepening and innovations in the banking sector, and so on. It is conceivable that these 
developments may have altered the relationship between money, income, price and other key macroeconomic variables 
and this may cause the money demand function to become structurally unstable. If most of the “aggregate demand” 
shocks which affect the economy come from the expenditure side, the “IS curve”, then a policy of targeting the monetary 
aggregate will be stabilizing, relative to a policy of targeting interest rates. However, if the reverse is case, changes in 
money demand will influence the “LM curve”, and then a policy of targeting the monetary aggregate will be destabilizing 
(Dornbusch, & Fischer, 1994). 

In Nigeria the overriding objective of monetary policy is price stability and exchange rate appreciation. The monetary 
authorities strategy for inflation management is based on the view that inflation is an essentially a monetary phenomenon. 
Because targeting money supply growth is considered as an appropriate method of targeting inflation in the Nigerian 
economy, the CBN chose a monetary targeting policy framework to achieve its objective of price stability. With the broad 
measure of money (M2) as the intermediate target, and the monetary base as operating target, CBN utilized a mix of 
indirect (market determined) instruments to achieve it monetary objectives. These instruments included reserve 
requirements, Open market operation on Nigerian Treasury Bills (NTBs), liquid assets ratios and the discount window, 
international Monetary Fund  

(IMF) (Country Report No 3/60, 2003). 

Nnanna (2001), commend that CBN focus on the price stability objective was a major departure from past objectives in 
which the emphasis was on the promotion of rapid and sustainable economic growth and employment. Prior to 1986, on 
the same note, CBN relied on the use of direct (non-market) monetary instruments such as credit ceilings on the deposit 
money of banks, administrated interest and exchange rates, as well as the prescription of cash reserves requirements in 
order to achieve its objective of sustainable growth and employment. Nnanna stressed that during the period, the most 
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popular instruments of monetary policy involved the setting of targets for aggregate credit to the domestic economy and 
the prescription of low interest rates. With these instruments, Nnanna says that the CBN hoped to direct the flow of loan-
able funds with a view to promote rapid economic development through the provision of finance to the preferred sectors 
of the economy such as the agricultural sector, manufacturing and residential housing. 

However, as Taylor (2004) pointed out, “if financial markets are weak, the effectiveness of transmitting policy through 
interest rate will be limited”. With these controls and the constraints due to weak financial markets, nominal GDP 
targeting may not have succeeded. To Taylor, (2004), he says that as for the commitment to rules, many countries apply 
rules because policy rule may aid in focusing policy discussions in terms of intermediate and operating targets. Over the 
past decade, many countries adopted the Taylor rule which he developed for the United States in 1993. To him, these rules 
can also be part of the monetary policy strategy in emerging market economies. More recently, Batini (2004) argued that 
for Taylor rule to be applicable to emerging market economy like Nigeria, modifications have to be made because of the 
specific features of the emerging market economies Batini identified six aspects: (1) the feedback parameter on inflation 
must be set to a larger value than  that commonly used for developed countries.  

In emerging market economies, it may on occasion be sensible to consider policy based on money rather than interest rate 
as instruments). Therefore, if one examines the modifications suggested by Batini and the fact that rules assume that 
policy marker’s seek to stabilize output and price along paths that are considered to be optimal, then one can conclude that 
CBN M2 growth rate target can (and, could be meant to) influence output and prices if there is commitment to announced 
rules. The key issue with the application of Taylor rule to monetary policy making in Nigeria is commitment to target 
rules. 

Empirical Review 

In Nigeria, attempts to demonstrate the determinants and stability of money demand function date back to the early 
1970s.The pioneering work in the area of money demand function in Nigeria was conducted by (Tomori 1972). He 
employed the ordinary least square method. He found out that income, interest rate and real income were the major 
determinants of demand for money in Nigeria. These findings however generated a lot of debate known as “TATOO” 
debate in the literature Ajayi (1977). Teriba (1974), Ojo (1974) and Odama (1974) reacted to Tomori’s findings based on 
stability and reliability of the elasticities of the demand for money function as well as the speed of adjustment, policy 
relevance and the stability of the regression over the sample period. Since the “TATOO” (i.e. an acronym for Tomori, 
Ajayi, Teriba, Odama and Ojo, the economists that brainstormed on the issues of stability of money demand in Nigeria 
1972). Other empirical studies on money demand have been conducted, which included among others, Fakiyesi (1980), 
Adekunle (1980),) and Onwioduokit and Osho (1996). 

Nwaobi (2002) discovers a long-run relationship existing between money supply and real GDP, inflation and real interest. 
The study employed annual series from 1960 to 1995 and Johansen co integration technique to confirm the stability of the 
demand for money function in Nigeria era. Bahmani and Barry, (2000) performed forecasts of inflation and output, using 
the same data. They estimated an Auto-regression (AR) one model as a base model and calculated its means absolute 
percentage error. They then forecast inflation, adding one variable at a time to the AR one model and compared the Mean 
Absolute Percentage Errors (MAPEs) of the different models. They find that money improves the forecasts of inflation. 

Adebiyi (2004), attempts to study the properties of money demand he evaluate its appropriate monetary policy using an 
Error Correction Mode (ECM).The study shows that the determinants of money demand are real GDP, nominal interest 
and inflation rate. The income elasticity of money demand is very high. The demand for money in Nigeria was stable 
between 1970 and 1998 despite the reforms programmes embarked upon in 1986. Okechukwu, Agu and Onah (2010) 
study on the co-integration and structural breaks in Nigeria log-run money demand function, using M2, interest rate, price 
level. The study employed quarterly data from 1986Q:1 to 2006Q:4, and ADF, PP unit root test, crash model, Gregory 
and Hansen co integration test. They find that there is log-run relationship among the variables used, that the variables 
exhibit stationary after their first difference and that here are no structural breaks. Oluwole, and Olugbenga (2010) study 
on M2 targeting, money demand and real GDP growth in Nigeria, using time series quarterly data from 1986:1- 2001:4, 
with johanse co-integration test, ADF unit root test, stability test. They find that there M2 is stable, and that there exists 
log-run relationship among the variables used. 
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Eleanya et al (2013) examines the long-run demand for real broad money function and its stability in Nigeria for the 
period of 1986 to 2011. The study employs Augmented-Dickey Fuller (ADF) and Phillips-Perron (PP) tests for unit root, 
Engle-Granger (1987) approach for co-integration, CUSUM and CUSUMSQ tests for stability. They fined stability and 
co-integration tests confirm that a stable, long-run relationship exists between demand for real broad money and its 
determinants: income, domestic real interest rate, expected rate of inflation, expected foreign exchange depreciation, and 
foreign interest rate. Smile Dube (2013) examines the relationship of South African broad money (M3) and a set of 
variables such as income, opportunity cost of holding money (domestic and foreign interest rates), inflation, and stock 
market prices using a shopping-time technology model.  The study employs an ARDL model to test for a stable long-run 
relationship between M3 and its determinants and error-correction model. The result shows that there is co-integration 
between M3 and its determinants – income, foreign interest rates, inflation, and real stock market prices. Second, stock 
prices are an important determinant since co-integration fails if real stock prices are left out. Haroon et al (2013) study the 
role, which money demand function plays in monetary policy formulation. The study used the time series data and applied 
latest econometric techniques to find out the long run and short run money demand relationship. The study found that 
broader monetary aggregate (M2) was the proper aggregate, which provided stable money demand function for Pakistan. 
The real GDP was positively related to the demand for real balances, while opportunity cost of money was negatively 
related. Benedict et al (2014) examined the broad money demand function and its stability in Nigeria for the 
period1986Q1 to 2010Q4 using the Autoregressive Distributed Lag (ARDL) Bounds testing procedure. The empirical 
results indicate that a long-run relationship exists between M2 money aggregate and its determinants during this period, 
and that M2 money demand in Nigeria is stable.  

Methodology 

For this study, Ex Post Facto Research Design fits perfectly. This is because the study attempts to explore cause and affect 
relationships where cause already exist and cannot be manipulated, but rather to use what already exist and look 
backwards to explain why. In the study the economies of Nigeria were examined with reference to stability of broad 
money (M2) demand function as postulated by the theoretical foundation and espoused in analytical framework explored 
in chapter two. Variables employed for the study include: Real broad money M2t the dependent variable, while the explanatory 
variables are; Real Gross domestic product (RGDP) Interest rates on lending and deposit (INR), rate of inflation, and 
Effective Exchange Rate EERt, with ITMBt which is the influence of technology mobile banking. Annual secondary time 
series data on these variables, for the period of 1970 -2016, will be sourced from the Central Bank of Nigeria (CBN) 
statistical bulletin 2016. This research work is fundamentally, analytical and descriptive as is embraces the use of Unit 
root test, Brown, Durbin and Evans (1975), stability test, moral economic, econometric and statistical tests such as (f-test, 
t-test R2 with the orderly least square method will be used to determine if a hypotheses stated in section one of this study 
holds for Nigeria economy. E-views 7.0 econometric package was employed in the analyses.  

Model Specification 

(M2/P)t = F (RGDPt, INRt, IFRt, EERt, ITMBt)   …(1) 

Explicitly 

∆Iog (M2/P)t = β0 + β1∆logRGDPt + β2 logINRt + β3 IogIFRt  + β4IogEERt + β5logITMBt + μt   …(2) 

Where Iog is natural logarithm, M2 is the nominal M2 money stock, P is the domestic price level, M2/p is the real money 
demand (M2), RGDPt is the real gross domestic product, DIRt is the domestic interest rate (the own rate of return),IFRt is 
the inflation rate, EERt is effective exchange rate and ITMBt is the influence of technology mobile banking, μ is the white 
noise disturbance term, while t in the model represents at current period time, β0, β1…, β5 are the parameters of the 
coefficient.  

The ‘a priori’ expectation about the signs of parameters to be estimated in the model above shows that as real income 
improves, money demand rises (0< β1 >1) positive relationship. An increase in interest rate boosts the demand for money 
(0< β2 >1) positive relationship. Conversely, as inflation rates rises, the demands for money increases thereby decrease the 
value of money (> β3 <) inverse relationship. Increase in effective exchange rate will decrease  while decrease in effective 
exchange rate will  increases the demand for foreign currency(> β4 <) that is inverse relationship, while increase in 
influence of technology mobile banking rate will be (0< β5 >1) positive relationship. 
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Analysis and Discussion  

Unit Root Test 

We applied Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) tests, to eliminate the presence of autocorrelation in 
the model, test for the stationary of the variable at different levels of significance and test for the order of integration of the 
variable in the model. The result is presented in table below. 

 Unit Root Test, (Tests include intercept and trend) 
Variables ADF Statistic at level 

form 
ADF Statistic at 1st 

difference 
PP Statistic at PP Statistic at 1st 

difference 
5% critical   value 

 M2 

 RGDP 

 INR 

-5.086941 

-6.773395 

-4.843545 

-7.597735 

-7.402770 

-7.633143 

-5.595107 

-7.023972 

-3.639582 

-16.20268 

-38.49422 

-15.65481 

-3.513075 

-3.513075 

-3.513075 
Source: Computed by the authors using E-views Statistical package version 7.0 

In the above table 4.1, the ADF and PP unit root test statistic results shows that at level form and at the first difference, Real Money 
Demand (M2), Gross Domestic Product (RGDP), Interest rates on lending and deposit (INR) were statistically significant with 
the application of both ADF and PP unit root tests in absolute terms at 5% levels of significance. Their ADF and PP test t- 
statistic were ([5.086941] 5.595107 M2 at level, [7.597735] 16.20268M2 at 1st difference, [6.773395] 7.023972RGDP at 
level, [7.402770] 38.49422 at 1st difference, [4.843545] 3.639582INR at level, and [7.633143] 15.65481INR at 1st    

difference, respectively.  Thus, their statistic values were higher in absolute terms than the 5% critical value of 3.512075. While 
the rate of inflation, Effective Exchange Rate EERt, and the influence of technology mobile banking (ITMBt) with the 
same unit root test application statistic results shows that at level form, were statistically insignificant but became statistically 
significant after the first difference at 5% levels of significance. Their ADF and PP test t- statistic were ([0.804065] 
0.933973EER at level, [6.208757] 6.207316EER at 1st difference, [1.883620] 1.998112IFR at level, [6.784206] 
6.784281IFR at 1st difference, [4.843545] 3.639582ITMB at level, and [7.633143] 15.65481ITMB at 1st) respectively. 

Generally, the results indicated that time series are integrated of order one I(1). The integration of a group variables at the 
same order with the respective application (ADF, and PP), thus implies a linear combination of series which could be said 
to be co-integrated. The level of their integrations indicates the number of time series have to be differenced before their 
stationary is induced. Considering the ADF and PP test statistics at 5% critical values, it is observed these tests (i.e. the t- 
statistics) are strong. Based on the above results, we can now further the other estimations model since the problem of 
spurious results has been adjusted with the aid of ADF and PP unit root test.  Having found that all the variables are 
integrated of order I(1), co-integration tests are conducted to see the nature and if there is a long-run or equilibrium 
relationship between the variables.  

Co-integration Test 

Firstly, the summary of the Johansen Co-integration Test is shown in the Table below. The model with lag 1 was chosen 
with the linear deterministic test assumption. 

Table 4.2:  Co-integration Test for Model 1 
Hypothesized  Trace 0.05   
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**  
None *  0.896135  246.6769  95.75366  0.0000  
At most 1 *  0.794349  147.0316  69.81889  0.0000  
At most 2 *  0.655156  77.44241  47.85613  0.0000  
At most 3 *  0.335283  30.59723  29.79707  0.0404  
At most 4  0.205503  12.62792  15.49471  0.1292  
At most 5  0.055361  2.505892  3.841466  0.1134  



Singaporean Journal of BuSineSS economicS, and management StudieS 

   40 

Under the Johansen, S. & Jostles, K. (1990), Co-integration Test, there are three co-integrated vectors. In Johansen’s 
Method, the eigenvalue, Trace statistic and Max-Eigen statistic are used to determine whether co-integrated variables 
exist. As we observed from the Trace and Max-Eigen statistics, here only the absolute values of Trace statistic D(M2), 
D(RGDP) D(EER) and D(INR) were the variables that was found to be greater than 5% critical values while  D(IFR) and 
D(ITMB) were less than the 5% critical values (i.e. [246.6769 > 95.75366]M2, [ 147.0316 > 69.81889]RGDP, [77.44241 
> 47.85613]EER, [30.59723 > 29.79707]DIR, [12.62792 < 15.49471]IFR and [2.505892 > 3841466]ITMB) respectively. 
Also, their eigenvalues are significantly greater than zero except influence of technology mobile banking (ITMBt) (I.e. 
0.896135M2, 0.794349RGDP, 0.655156EER, 0.335283DIR, 0.205503IFR and 0.055361ITMB).The test result shows the 
existence of a long-run equilibrium relationship among the variables four variables (M2, RGDP, EER and DIR).  

    Normalized Co-integrating Coefficients Co-integration Equation(s) 1 
     (standard error in parentheses)   
M2 RGDP EER INR IFR ITMB  
 1.000000 =    -31.49522  16918.48 -4515.459  194732.6  22696074  
  (6.50940)  (18973.1)  (484.053)  (22519.1)  (5432359)  
Adjustment coefficients (standard error in parentheses)    
D(M2) -0.138771  Log likelihood -1944.414   
  (0.06760)      
Source: Computed by the Authors using E-views Statistical package version 7.0 

Thus, we employed the normalized co-integrating coefficients equation to examine the nature of their relationship. However, 
from the normalized co-integrating result above, it was found that Real Gross Domestic Product (RGDP) and interest rate (INR) 
only exhibit negative relationship with the dependent variable Real money Demand (M2) in the long-run, while rate of inflation, 
Effective Exchange Rate (EER), and the influence of technology mobile banking (ITMB) in the long-run exhibit positive 
relationship with the dependent variable Real money Demand (M2). This is not in line with the a-prior assumption. This may be as a 
result of unemployed resources or lack of full-employment of some economic resources and inactive economic sectors and other linkages 
in the Nigerian economy. 

    OLS Regression Results 
Variable Coefficient Std. Error t-Statistic Prob.   
C 1.823245 1.820036 1.001763 0.3226 
LOG(RGDP) 0.771291 0.152044 5.072817 0.0000 
EER -0.011333 0.003739 -3.030556 0.0043 
DIR 7.60E-06 8.88E-05 0.085516 0.9323 
IFR 0.032423 0.004994 6.491860 0.0000 
D(ITMB) -0.657771 1.461270 -0.450137 0.6551 
R-squared 0.797730     Mean dependent var 11.44011 
Adjusted R-squared 0.771798     S.D. dependent var 2.719561 
S.E. of regression 1.299146     Akaike info criterion 3.484858 
Sum squared resid 65.82347     Schwarz criterion 3.725746 
Log likelihood -72.40930     Hannan-Quinn criter. 3.574658 
F-statistic 30.76240     Durbin-Watson stat 1.917819 
Prob(F-statistic) 0.000000    
Source: Computed by the Authors using E-views Statistical package version 7.0 

R2 = 0.797730, F-Statistics = 30.76240 and Durbin-Watson Statistics = 1.317819 

t- Critical value at 5% = α /2t0.025 = 1.684 with reference to n-k, where n is the number of observation = 45 and k is the 
number of parameters = 6; 45 - 6 = 39 at (6; 39) degree of freedom. 

f- Statistic, f- critical = k-1 and n-k value. Where k = 6-1 = 5 and k-n = 39: at (5: 39) degree of freedom, F0.05 = 1.35. 
Gujarati (2005).  

The dependent variable: M2, current sample 1970 to 2016, 46 observations.  
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The above equation estimated Real Gross domestic product (RGDP), Interest Rate (INT), inflation Rate (IFR), Effective 
Exchange Rate (EER) and the influence of technology mobile banking (ITMB) as a function of Real money Demand (M2).  

The coefficient of the constant term M2 shows positive; this implies that at zero performance of the independent variables 
used, Real money Demand (M2) stand at 1.823245 percent. 

The Real Gross domestic product (RGDP), Interest Rate (INT), and inflation Rate (IFR) coefficients have a positive linear 
relationship with Real money Demand (M2) in Nigerian economy. It means that if the Real Gross domestic product 
(RGDP), Interest Rate (INT), and inflation Rate (IFR) coefficients in Nigeria increases, then, the inflow of Real money 
Demand (M2) in Nigeria will increases by 0.771291, 7.60E-06 and 0.032423 percent respectively. The result is in line with 
initial expectation because theoretically, the sign of the coefficients are expected to be positive (i.e. directional 
relationship with that of aggregate Nigeria Real money Demand (M2)). The implication is that an economy with a good 
positive Gross domestic product, Interest Rate (INT), inflation Rate (IFR) and other globalization affair in her stock 
exchange market, real sector out, and technology in services will experience increase in her money Demand (M2) as trade 
transactions become favorable then money circulate to the domestic developing country like Nigeria. These variables (i.e. 
RGDP IFR and INR), if view from the statistical criteria’s, we observed that Gross domestic product and Interest Rate 
were statistical significant at five (5%) percent level of significance while inflation Rate was statistical insignificant to the 
study. Thus, the variables were in conformity to the economic theory.   

The coefficients of Effective Exchange Rate (EER) and the influence of technology mobile banking (ITMB) exhibit 
negative relationship with the dependent variable Real money Demand (M2) in Nigeria economy. This implies that a percent 
change (increase) in Effective Exchange Rate (EER) and the influence of technology mobile banking (ITMB) (i.e. once 
the economic financial resource/cost of capital loan percent that will determine the level investment and money demanded 
for immediate used through electronic money by  the economic units as well as the turnover on money demanded in the 
Nigeria stock market decrease, will brought about change (decrease) in the Real money Demand (M2) in Nigeria economy 
by -0.011333 and -0.657771percent respectively. Influence of technology mobile banking (ITMB) is in line with the a-
prior assumption while Effective Exchange Rate variable is not in line with the a-prior assumption.   The implication is 
that negative (decrease) changes in Effective Exchange Rate (EER) will boxes and encourage the importation, stable price 
of goods, investment and business sector for expansion with the presence of decrease in the Exchange Rate but the 
demand for money and it circulations will be low.  

Meanwhile viewing this variables (EER and ITMB) from the statistical criteria, we found that Exchange Rate was 
statistical significant while the influence of technology mobile banking (ITMB) was statistical significant at five (5%) 
percent level of significance, that notwithstanding, the statistical significant was theoretically in conformity to the 
economic theory. However, the regression results reveal that about 79% of the systematic variation in the dependent 
variables is explained by the five independent variables. While the variables not capture in the model accounted about 
21%, which was accesses by the error term. Based on the R2, we conclude that the mode had a good fit and could be used 
for forecasting.  The F value stood 30.76240 significant at the 5% level of significance. This shows that there is a linear 
relationship between the M2 and the five independent variables. Durbin-Watson Statistics is 1.917819 close to 2 shows no 
present of autocorrelation in the model used. On the basis of a-priori expectation, all the coefficient of the variables used 
had their right sign. In other words, they were correct and positively and negatively to their respective signed. The 
implication is that a unit change (increase and decrease) in any of the independent variables used, will led to a change in 
the M2 respectively. 

Chow Forecast Test in three sub periods 
Periods C logGDP EER DIR IFR D(ITMB) RSS(ur1,ur2, r)   R2 
1970-1993 
n1= 2 

1.463228  
(0.841247) 

0.717578 
(0.093751) 

-0.002236 
(0.005060) 

-0.016653 
(0.051277) 

0.193897 
(0.097765) 

0.000600 
(0.002716) 

1.983362 0.949801 

1994-2016 
n2 =22 

-22.99741 
(36.66449) 

2.780433 
(2.906518) 

-0.028005 
(0.021167) 

5.07E-05 
(0.000145) 

0.029596 
(0.008167) 

0.000117  
(0.016149) 

59.28367 0.518992 

1970-2016 
N1 45 

1.823245  
(1.820036) 

0.771291 
(0.152044) 

-0.011333 
(0.003739) 

7.60E-06 
(8.88E-05) 

0.032423 
(0.00499) 

-0.657771 
(1.461270) 

65.82347 0.771798 

Source: Computed by the Authors using E-views Statistical package version 7.0 
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Where Fx    =        (RSSr –RSSur) K = f (k( n1+ n2 – 2k ))                        

                              RSSur/(n1+n2- 2k) 

Fx is the f value computed from the result in the Model, 

RSSr, is the Residual sum of squares restricted form the results of the pull observation with degree of freedom (6- 45) = 
39.  

RSSur = Residual sum of square obtained from RSS1 +RSS2 sub period 

(I.e. 1970 – 2016 RSSR, Rss1 19970 -1993 and 1994 – 2016 Rss2), with degree of freedom 

(n1+n2– 2k) = (46- 6) = 40.  

Is therefore analyzed as follows:- 

RSSR  = 1.983362, RSS1 + 59.28367, RSS2 = 61.267032 

K  = 6 n1= 22, n2 = 22. 

Therefore,  

F* = (65.82347– 61.267032)/6 

              61.267032/(22 +22 - 2(6)  

F* = (65.82347– 61.267032)/6 

                61.267032/(44 – 12) 

Fx = (4.556368)                       

   61.267032/(32)    

Fx = 4.556368/1.91459475   

Fx = 2.37980805 

The F-critical ratio = 1.35. (6, 40) df. 

Decision Rule:-   

The rule stated that the null hypothesis that said “no structural charge effect should be rejected if the computed f x – value 
exceed the critical f- ratio at the chosen level of significance. 

Therefore, we agree that the fx > f-tab (i.e. f- value computed statistical value = (2.3798) is greater than the f–value 
tabulated = (1.35). We then reject the null hypothesis that said; there is no structural changes effects that occur in the 
Nigeria economy during the period under review and accept the alternative hypothesis that said “there is the presence of 
structural changes effect that occurred in the money demand function for the Nigeria economy during the period under 
review. The second test of hypothesis in chow-test is that the sample population error terms u1t and u 2t, are independently 
distributed. 

Where, 

 u 1t = the error term in equation one having the period from 1970 - 1993 

 u t = the error term in equation two having the period from 1994 – 2016. 
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Then we test the hypothesis that say’s:-  

HO:  σ2
1 = σ2

2 that is, the variances in the subpopulation is the same.  

H1 = σ2
1 ≠ σ2

2 that is, the variances in the subpopulation are not the same.  

However, the two true error variance is not observable; thus, we use their estimated value to compute their variance below    

σ1
2      = RSS1/ n1 – 6       =   1.983362/22 -6 

σ2 2    = RSS2/n2- 6       = 59.28367/22- 6 

Where σ1
2 and σ2

2 stand for estimated variance. Rss1, Rss2 and n1, n2, remain the same thing in meaning. Thus, F x  = 
σ1

2/σ2
2               

Therefore,            σ1
2   = 1.983362/ 16 =,     σ2

2 = 0.123960125 

      σ2
2   = 59.28367/ 16 =,     σ2

2 = 3.705229375 

 Here the rule is that the larger value of variance assumed the numerator while the small value of the estimated variance 
assumed the demodulator. 

Therefore,    σ1
2/σ2

2 = 3.705229375 

                                    0.123960125 

F*  = 29.890                       

Thus, with the degree of freedom (6, 39) the F - critical value at 5 percent stood at 1.35. Therefore F* - value of variance 
computed = 29.890, is greater than the F- critical value 1.35. With this, we reject the null hypothesis and accept the 
alternative hypothesis that the subpopulations are not the same.  

The purpose of this model is to check if structural change occurred in Nigeria economy and how it affects money demand 
function in Nigeria which is our reference topic. In terms of the Chow test, for parameter stability conducted by splitting 
the total sample period into 1970-1993, 1994-2016 and 1970- 2016, there is no evidence of parameter stability which in 
other words, there exhibit evidence of instability from the results estimated, this implies that there is the present of 
structural change occurred between. 

The next purpose of this chow test to our research is to find out the point at which the break in the underlying relationship 
might have occurred.  

Chow Breakpoint Test: 1981  
F-statistic 17.30550  Prob. F(6,10) 0.0001 
Log likelihood ratio 53.50724  Prob. Chi-Square(6) 0.0000 
Wald Statistic  103.8330  Prob. Chi-Square(6) 0.0000 
 

This point is called point structural of break which from the results is located around 1981 and 2005 as find in the test. 
Since their f* computed stood at 17.30550[1981], and 7.638795[2005] with their probabilities of (0.0001) and (0.0028) 
respectively, and also greater than the F- critical value 1.58 at (6; 10) fd. 

However, we employed stability test of cumulative recursive sum of residual (CUSUM) and cumulative sum of recursive 
residual squares (CUSUMSQ) procedures by (Brown, Durbin and Evans1975). Thus, the results of this test are presented 
below. 
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Figure 1a:   Stability Test Results 

 

Figure 1b:   Stability Test Results 

The central issue for empirical analysis here is the stability of real M2 demand equation, which we reported in figure 1 and 
2. It has been a standard practice to incorporate short-run dynamics in testing for real money demand equation. To this 
end, we follow Brown, Durbin and Evans (1975) to apply the cumulative sum of recursive residuals (CUSUM) and 
cumulative sum of squares of recursive residuals (CUSUMSQ) to residuals of chow test tested above. The CUSUM and 
CUSUMSQ test statistic are updated recursively and plotted against break points in the data. For stability of short-run 
dynamics and the log-run parameters of real M2 demand function, it is important that CUSUM and CUSUMSQ statistic 
should stay within the 5 percent critical bound line, represented by two straight lines. The test finds parameter instability if 
the CUSUM and CUSUMSQ go outside the area between the two critical lines. In other word, the significance of any 
departure from the zero line is assessed by referencing to a pair of 5 % significance lines; these plots were shows in Figure 
1a and Figure 1b.  

However, form the results (plots) above, it is clear that only the cumulative recursive sum of residual (CUSUM) plotted is 
significant and has the right picture in Figure 1 above since it stay within the 5 percent critical bound line, represented by 
two straight lines. While the cumulative sum of recursive residual squares (CUSUMSQ) Figure 2 is statistically 
insignificant at 5% level of significance, since it did stay within the 5 percent critical bound line, represented by two 
straight lines. This means that the parameter (M2) is unstable during this period of observation (1970-2016). The outcome 
of these results may be affected by the presence of the structural change effect as we found with the chow test result 
above. Thus, since there is a structural change effect during this period of review, it will be very difficult for the broad 
money demand function to be stable throughout these periods of observation. Therefore, we accept the null hypothesis one 
of this study that side that there is no stability of money (M2) demand function in Nigeria from 1970-2016 and reject the 
alternative hypothesis that said “there is significantly Presence of structural changes and breaks effect in broad money 
demand function in the Nigeria economy over the period of (1970-2016).   

Evaluation of Working Hypotheses 

Null Hypotheses I: Ho: Broad money (M2) demand function is not significantly stable in the Nigeria economy since 1970 
-2016. 

The objective, hypothesis one of this study was tested using orderly least square method and Durbin and Evans (1975) 
stability test of cumulative recursive sum of residual (CUSUM) and cumulative sum of recursive residual squares 
(CUSUMSQ) procedures. First and foremost, the orderly least square method t-statistic of the dependent variables M2 
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was not statistical significant while only three variables (i.e. Real Gross domestic product (RGDP), Inflation Rate (IFR) 
and Effective Exchange Rate (EER) out of six variable has their right sign and as well were statistical significant at 5% 
significance level. that is the t-statistical value (5.072817, 3.030556 and 6.491860) were greater than the 5% critical level 
1.684. Again, viewing the stability test results, we observed it clear that only the cumulative recursive sum of residual 
(CUSUM) plotted is significant and has the right picture in Figure 1 above since it stay within the 5 percent critical bound 
line, represented by two straight lines. While the cumulative sum of recursive residual squares (CUSUMSQ) Figure 2 is 
statistically insignificant at 5% level of significance, since it did stay within the 5 percent critical bound line, represented 
by two straight lines. This means that the parameter (M2) is unstable during this period of observation (1970-2016). The 
outcome of these results may be affected by the ITC or the influence of technology mobile banking (ITMB) or the stages 
with which money and used of e-money has developed with; which related to presence of the structural change effect as 
we found with the chow test result. Based on the finding, we reject the alternative hypothesis one of this study and accept 
the null hypothesis that said “Broad money (M2) demand function is not significantly stable in the Nigeria economy since 
1970 -2016”. 

Null Hypotheses II 

Ho: There is insignificantly no Presence of structural changes and breaks effect in broad money demand function in the 
Nigeria economy  

This hypothesis two of this study was tested using Chow test techniques. The rule of this test stated that the null 
hypothesis that said “no structural charge effect should be rejected if the computed f x – value exceed the critical f- ratio at 
the chosen level of significance. Therefore, we agree that fx – computed is greater than (>) the f-tab (i.e. f- value computed 
statistical value (2.3798) is greater than the f–value tabulated = (1.35). Again, F* - value of variance computed = 29.890, 
is greater than the F- critical value 1.35. Finally, the point structural of break which from the results is located around 
1981 and 2005 as find in the test. Since their f* computed stood at 17.30550[1981], and 7.638795[2005] with their 
probabilities of (0.0001) and (0.0028) respectively, and also greater than the F- critical value 1.58 at (6; 10) degree of 
freedom. With this, we reject the null hypothesis and accept the alternative hypothesis that the subpopulations are not the 
same we then reject the null hypothesis two of this study that said there is significantly Presence of structural changes and 
breaks effect in broad money demand function in the Nigeria economy.  

Conclusion and Policy Recommendations  

The study examined to know whether Nigeria money demand function is stable with the stages with which money has 
developed with; to investigate the CBN choice of M2 as an intermediate monetary target, is the appropriate one by 
modeling and testing for the stability of the money demand function in Nigeria during the period 1970 – 2016. In this 
empirical study, we employed ordinary least square, chow- test, stability test, unit root and co- integration test procedure 
which shows that there is a long- run relationship between real broad money (M2and four independent variables. The 
statistical significance of the exchange rate and interest rate results in the equation modeled revealed that the Nigerian 
economy is susceptible to external shocks through capital mobility/flight and also suggested that currency substitution 
does not exist in Nigeria money demand function. As a result of structural changes effect experienced in the economy 
which occurred during the period of 1981and 2005, the parameters of the real M2 demand equation tested with stability 
test of Brown (1975), remained unstable over the entire period of the study analyses. 

However, the instability of money demand function in Nigeria with the stages with which money and used of e-money has 
developed with can be said not to support the CBN choice of M2 as an intermediate target for monetary policy (i.e. CBN 
choice of M2 is inappropriate). However, it is important to note that the fact that currency mobility and substitution exerts 
tremendous pressure from the e-money (ITMB) interest rate (INR) and exchange rate (EER) and this may reduces the 
CBN ability to assert control over money supply and could not strongly committed to control some of the monetary 
linkages from e-money uses and its trend in the economy. Base on these findings, the researcher concluded that the 
stability of broad money (M2) demand function with e-money development as an intermediate target was the not the right 
choice since it was found to be unstable. Therefore, CBN should commit exchange rate value, inflation rate and domestic 
interest rate as targets to minimize the deviations of M2 demand function or currency instability in the Nigeria economy. 
We therefore recommended the followings; (i) Effective interest rate on credit and money transmission mechanism 
channels. Since for developing country like Nigeria need a tolerable interest rate i.e. an interest rate (neither higher and 
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nor low) that will allowed the economic activities to be operational. (ii) Interest rate discrimination to sector’s: There is 
need to implement a policy that will assign a given percent of interest rate on sector’s credit allocation from commercial 
Bank and other financial institution. Whereby higher interest rate should go for unproductive sector’s that cannot pay back 
the principle and interest. While lower interest rate for  productive or real sector that can produce and as well pay back 
the principle and interest charged. (iii) Finally a sustainable security control on e-money uses in Nigerian banking system 
should be put in place. This will enable CBN to have control over the monetary linkages from e-money uses and 
aggregate money supply along with socio/political environment and corruption free in the economy. 
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