
UNIVERSITY OF MACEDONIA
ECONOMIC AND SOCIAL SCIENCES

“The stability of broad money demand in three African countries :an empirical 
investigation for South Africa, Botswana and Nigeria”

by

Kotsoni Christina

Research thesis submitted in partial fulfillment of the requirements of the degree of Master of 
Economics, Applied Economics and Finance field, of University of Macedonia 

 Supervisor: Fountas Stylianos

Thessaloniki, September 2011

1



Abstract

A stable money demand function plays a vital role in the analysis of macroeconomics, 

especially  in  the  planning  and  implementation  of  monetary  policy.  With  the  use  of 

cointegration and error correction mechanism, the present study investigates whether there 

exists  a  stable  long  run  and  short  run  equilibrium  relationship  between  real  money 

balances  M2 and their  explanatory  variables  in  three  African  countries:  South  Africa, 

Botswana  and  Nigeria.  The  results  indicate  that  there  exists  a  long  run  equilibrium 

relationship between real money demand M2 and its determinants: real income, interest 

rate, inflation rate and exchange rate.  The coefficients of real income and exchange rate 

have the expected signs (positive and negative alternatively) and were significant in the 

long run, expect the case of South Africa, where the exchange rate is insignificant. Interest 

rate found either not to have a statistical influence on money demand (for South Africa) or 

to have the wrong sign (for Nigeria). Inflation rate is consistent with economic theory only 

is case of Botswana. The long-run elasticity of income to money demand appeared to have 

a positive sign as expected and is around 2.15 for South Africa, 3.89 for Botswana and 

2.06 for Nigeria. The corresponding error correction term was found to be significant and 

negative at around -0.22 for South Africa and -0.07 for Nigeria implying the presence of a 

negative feedback mechanism, while for Botswana found to be insignificant. The pressure 

on money demand to return to its long run equilibrium is rather weak and the adjustment 

time has been found to be long. Money demand functions in all countries are stable over 

the estimated time period, meaning that they can be an appropriate tool for determining a 

suitable target for monetary policy in each economy.
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CHAPTER ONE

Introduction

Many economists have widely recognized the importance of the behavior of the money 

demand relationship in order to formulate an efficient monetary policy. That is the reason 

the  modeling  of  the  demand  for  money  has  been  a  major  focus  of  interest  in 

macroeconomics since the early 1970s.

The demand for money reflects the degree of willingness to possess money by economic 

entities/agents.  The  money  demand  function  links  money  and  other  real  economic 

variables and it plays an important role in the decision making process of central banks in 

dealing with monetary and exchange rate policies. Central banks in many countries rely 

mainly on a money demand function both as a means of identifying medium-term growth 

targets for money supply, and also as a way of manipulating interest rates and the reserve 

money for the purpose of controlling total liquidity in the economy.  

The usefulness of a money demand function in the effective conduct of monetary policy 

depends crucially on its stability. A stable money demand function forms the core in the 

formulation and conduct of monetary policy. It enables a policy driven change in monetary 

aggregates  to  have  forecastable  influence  on output,  interest  rates  and prices  (Sriram, 

1999). The issue of stability is crucial because a stable demand for money function means 

that the quantity of money is predictably related to a set of key variables linking money to 

the real sector of the economy. Therefore, this helps us to select appropriate monetary 

policy actions.  The evaluation of the stability of demand for money function makes it 

possible  for  central  banks  to  modify  their  monetary  policy  instruments  to  ensure  an 

effective control of the monetary base (Treichel, 1997).

As mentioned before, a stable demand for money plays a vital role in any macroeconomic 

model. However, there are many factors that cause money demand functions to become 

structurally unstable over time in any county. For South Africa, Wasso (2002) named some 

of  these factors  as  being the use of  the financial  rand and exchange controls,  various 

monetary policy programs, financial liberalization and technological change.

In  view  of  the  importance  of  money  demand  function  and  its  stability,  numerous 

theoretical  and  empirical  studies  have  been  conducted  in  developed  and  developing 

countries to evaluate the determinants and the stability of the money demand function. The 
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majority  of  the  studies  on  money  demand  functions  have  been  confined  to  industrial 

countries. However, studies carried out in developing countries have been increasing in 

recent years in attempt to implement appropriate monetary policies.

The  present  thesis  studies  the  long-run  relationship  and  its  stability  between  money 

demand and its explanatory variables in three African economies: South Africa, Botswana 

and Nigeria. The relation between the demand for money balances and its determinants is 

one  of  the  fundamental  questions  in  economic  policy.  The  elements  of  our  particular 

interest in our paper are the demand for real money balances' sensitivity to change in real 

income, interest rates, the actual rate of inflation and the change in the exchange rate and 

demand stability over time in each country.  

Another important issue is the selection of the appropriate money aggregate. The use of 

narrow definition of money (M1) has often been criticized as it  does not capture and 

reflect the developments in the financial system as do broad money definitions, such as 

M2 (Sriram, 1999). Broad money M2 also captures long run economic impacts of the 

change in the monetary policy better than narrow money. In our analysis, the demand for 

real money balances are measured by M2 broad definition.

In order to find out if there is a long-run relationship between the real money demand 

(RM2) and its  explanatory variables in the three economies studied,  cointegration and 

error correction methods are used. It is known that most macroeconomic time series are 

non-stationary,  therefore the first  test  is  to  check for  stationarity.  For  this  purpose we 

employ Augmented Dickey-Fuller and Phillips and Perron tests finding that all time series 

are non-stationary. To test for cointegration we use Johansen's maximum likelihood and 

trace statistic approach and we found that in each country there is a single cointegration 

vector among real money demand and its determinants. In order to capture the dynamic 

response of the former to changes in the latter, we employ vector error correction model. 

Our  results  indicate  that  0,22%  of  the  discrepancy  between  money  demand  and  its 

explanatory variables in the previous quarter is eliminated in the following quarter for 

South Africa,  while for Nigeria this  percentage is  much smaller  at  around 0.07%. For 

Botswana the results indicate that there is no short-run adjustment since the corresponding 

error  correction  term  found  to  be  insignificant. Testing  for  the  parameter  stability  of 

money demand function we implement the methodology based on the cumulative sum and 

cumulative  sum  square  tests  finding  that  the  demand  for  money  for  South  Africa, 

Botswana and Nigeria respectively is stable over the examined time period. Ending up we 
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examine the short-run dynamics of the model by employing impulse response function 

and variance decomposition.

This  study  consists  of  six  chapters.  The  remaining  part  of  the  thesis  is  organized  as 

follows:

Chapter  two  provides  money  demand  theories  and  literature  review.  Major  working 

concepts, such as money, its function and the difference between real and nominal money 

balances are clarified. The theoretical literature reviews the relevant theories of demand 

for money, while the empirical literature looks extensively at the studies done in African 

countries, especially in South Africa, Botswana and Nigeria.

Chapter three is about the research methodology. It discusses the issue of money demand 

stability,  as  well  as,  it  focuses  on the alternative  explanatory  variables  implied in  the 

model  specification.  It  also discusses  the formulation and specification  of  real  money 

demand  model,  estimated  with  the  cointegration  and  error  correction  mechanism 

procedures this study uses.  

Chapter four presents and discusses the empirical evidence on the subject of the demand 

for money in the three above mentioned economies. It reports the different econometric 

procedures including comprehensive estimation techniques to be applied in the present 

study in order to estimate the stability of money demand function and makes an economic 

interpretation of the results.

Chapter five examines the short  run dynamics of the model.  It  provides the empirical 

results of the monetary transmission mechanism using the impulse response and variance 

decomposition analysis.

Chapter six concludes the study by summarizing the major arguments and findings and 

their policy implications as well as recommendations and suggestions for further research 

in the future.  
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CHAPTER TWO

Money demand theories and literature review

2.1 Introduction

This chapter deals with theories surrounding the demand for money. The first section of 

the chapter presents a number of conceptual and formal definitions of money. The same 

section  analyses  the  functions  of  money  and  gives  clarity  concerning  the  difference 

between real and nominal money balances and the reason we use one rather than other. 

The second section presents the main literature review of the demand for money based on 

theoretical  works form the classical  tradition to  Friedman's  modern quantity  theory of 

money. The chapter end with empirical literature review both in developed and African 

developing countries, including South Africa, Botswana and Nigeria 

2.2 Conceptual Clarification and what does money do

2.2.1 The definition of money

We should not  proceed to  the theories  or  debates  surrounding the demand for  money 

without first defining and clarifying related concepts. According to Falkena, Meirjer and 

Merwe  (1991),  money  has  different  meanings  to  different  people,  while  Vane  and 

Thompson (1979)  and Cobhan (1987)  emphasize  that  there  is  no  commonly  accepted 

definition among economists  as  to  what  constitutes money.  Laidler  (1977)  argues  that 

''there is no sharp distinction in the real world between money and other assets, but rather 

a spectrum of assets, some more like one's rough idea of money than others.''   

Bade  and  Parkin  (2002)  as  well  as  Newlyn  and  Bootle  (1978)  define  money  as  any 

commodity  or  token that  is  generally  accepted  as  a  means  of  payment.  According  to 

Mankiw  (2003),  ''money  is  the  stock  of  assets  that  can  be  readily  used  to  make 

transactions. Similarly, Friedman, as quoted in Handa (2000), gave a broad definition of 

money as ''the sum of currency in the hands of the public plus all of the public's deposits in 

commercial banks. Therefore, money is everything which allows making any transaction 

or conducting business. 

Henderson and Poole (1991) state that money is defined by the functions it serves. To 

understand its meaning, certain attributes or characteristics are attached to any commodity 
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acting as money or means of exchange. In other words, money is defined by what it does. 

In addition to the above definitions, there is also the narrow and broad definition of money 

which varies  from country to  country.  In  South Africa,  for  example,  money supply is 

defined as :

                       Μ1= currency in circulation 

         plus other demand deposits with banking institutions

M2 =M1

plus  other  short-term  deposits  and  all  medium-term  deposits 

(including saving deposits) with banking institutions

plus  other  short  deposits  and  all  medium-term  deposits 

(including saving deposits and certain ''share'' investments) with 

building societies

plus saving deposits with bank certificates on the Post Office 

Savings Bank

                       M3 = M2

plus all long-term deposits with banking institutions

plus all long-term deposits and other ''share'' investments with 

building societies

plus  investments  in  national  savings  certificates  by  the  Post 

Office Savings Bank

Many  empirical  studies  in  the  literature  contributed  to  the  debate  about  the  correct 

measure of money to be used that yields a stable demand for money function, especially 

from a policy standpoint. In those countries where the banking system is weak and the 

level  of  financial  sector  development  is  low,  narrow money (M1) seems to  indicate  a 

reliable  stable  demand  for  money  function.  However,  evolving  financial  system  and 

institutional structure lead narrow money function to shift over time. That is the reason 

researchers argue for the use of broad money (M2, M3) as it yields a more reliable long 

run  relationship  in  a  changing  financial  system  when  new  financial  instruments  are 

included  in  the  estimation.  However,  according  to  Hafer  and  Jansen  (1991),  M2  is 

considered to  be  a  preferable  measure with which to  evaluate  the long run economic 

impact of a change in monetary policy. 
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Data availability also plays an important role in the measure of money used, especially in 

developing  countries  where  the  financial  system  in  not  well  developed  and  data 

availability is very limited. In other words, the monetary aggregate used varies from study 

to  study  and  is  selected  according  to  the  objectives  of  the  study  and  other  variables 

included in the estimation.  

2.2.2 Functions of money

Money plays a very important role in the economy and no one could doubt that. It has four 

major functions. To starting with, money is a medium of exchange or means of payment as 

it  is  widely  accepted  in  return  for  goods and services,  unlike barter  which requires  a 

double coincidence of wants. Secondly, money is a unit of account or standard of value, as 

it measures the value of all other goods and services because they are exchanged for it. 

Beecham (1988) states that ''price is value of a good in terms of money, by comparing the 

prices of various goods their values can be compared.'' Handa (2000) believes that this the 

most essential function of money.

The third function of money is that it is a store of value. Klein (1982) states that people 

demand money not only for the goods and services they buy today, but also for the goods 

and services that they are willing to buy in the future. In this point, the goods which do not 

need  to  be  stored  in  inventories  are  maintained  as  savings.  According  to  Slovin  and 

Sushka (1977), money can be considered as a store of value through which an individual 

can save in order to consume at a late date, so its pattern of consumption and production 

need to be synchronized.

Lastly, money acts as a standard of deferred payment to the extent people demand money 

to make contracts for future payments which are stated in terms of the current unit of 

account. This function is an outgrowth of the use of money as a means of paying dept and 

as a unit of account.  

From the  above  mentioned  functions  of  money,  the  demand  for  money  is  described. 

Henderson and Poole (1991) define the demand for money as ''the function showing the 

amount of money people want to hold as an asset, as determined by a specified list of 

economic variables such as their income and the cost of holding money. In the literature 

there is a broad debate over which of the economic variables should be included in the 

money demand function. The choice between real and nominal money demand needs to be 

discussed in order to be able to estimate the appropriate money demand function.
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2.2.3 Real and nominal money balances

The difference between nominal and real money can be seen to essentially involve the unit 

of  measure used.  Barro (1993)  states that  nominal  money balances  refer  to  the actual 

nominal number of units of money in circulation, while real money balances are the value 

of this money in terms of its purchasing power of goods and services. In other words, the 

nominal money is the amount of currency and deposits people are holding without any 

adjustment  for the price level,  while real  money balances is  the number of rands and 

deposits individuals are holding deflated by a measure of the price level, in order to reflect 

the purchasing power of the money holdings. 

Economists have asserted that the demand for money should be a demand for real money 

balances as individual are interested in the purchasing power of their money rather than 

how many units of currency they hold. This can be easily explained by the fact that the 

demand for real  money balances remains unchanged when the price level increases as 

individual will conceivably still demand the same number of goods and services as before, 

but the demand for nominal money increases to pay for the general price level increase of 

all goods and services. Particularly, the amount of money demanded is determined mainly 

by individual's real income, by the price level, by interest rates ,as well as, by expectations 

about  inflation  rate  and  exchange  rate.  However,  the  factors  determining  the  nominal 

quantity of money which is available to be held, depend critically on the monetary system. 

An alternative way of looking the difference between real and nominal balances is the fact 

that real money is actually, just nominal money balances (M) deflated by the price level 

(P), i.e M/P. In other words, nominal money is deflated (divided) by a suitable price index, 

such as Consumer price Index (CPI) or the Gross Domestic Price (GDP) deflator in order 

to remove the price factor (inflation is adjusted for), so that the demand for money can be 

measured in real terms by the amount of good and services that it can buy.

The aim of this study is to investigate the relevant factors that determine the real demand 

for money and their long-run relationship. The actual specification of the relationships of 

the variables included in the model used in the present study has been derived from the 

economic theory on the demand for money,  which is  reviewed in  the next  subsection 

below.
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2.3 Economic theories of demand for money

A number of theories of the demand for money are found in the literature. This section 

discusses  the  forms  of  the  most  important  theories  from  the  classical  tradition  to 

Friedman's modern quantity theory of money.

2.3.1 Classical quantity theory of money

The quantity theory of money owes its origins to the classical theory, which states that all 

markets  for  goods continuously clear  and relative prices  adjust  flexibly to  ensure that 

equilibrium is reached.  The theory was developed in the 19th and early 20th century and 

it  shows  the  relationship  between  the  quantity  of  money in  circulation  and aggregate 

income, thus it explains the money will be held at a definite level of aggregate income. 

According to Cobham (1987 : 46), the classical quantity theory of money ''is not strictly a 

theory of the demand for money, but it can reasonably be interpreted as being derived 

from a demand function, a supply function which has the money supply fixed exogenously 

by the government and an equilibrium condition which requires the supply of money to 

equal the demand for it.

The  quantity theory of money explains the role of money as a medium of exchange and it 

states that money affects nothing that but the price level. The theory has two alternative 

but equivalent expressions. The first version is the ''the equation of exchange'' associated 

by Irving Fisher  and the second is  the ''Cambridge approach''  or  cash approach.  Both 

versions view money as a means of exchange and propose models of the transactions 

demand for money.  

2.3.1.1 The Fisher quantity theory of money 

It is also known as the transactions approach to the quantity of money as it explains the 

relation between the quantity of money in circulation and the volume of transactions in the 

economy. As measuring the volume of transactions is complicated, the Fisher theory has 

been modified to link the quantity of money with the amount of spending on goods and 

services produced in the economy. The quantity of money is dependent on both the total 

amount of spending and the intensity of using money in settlements. In the Fisher theory, 

this dependence is expressed by the velocity of money V, which measures the average 

number of times per year a unit of money is used to settle up for goods and services. Thus, 

in Fisher's equation of exchange, the velocity of circulation is the key:

15



MV=PT              (1)

where M is total quantity of money, V is the velocity of circulation, P is the price level and 

T is the number of transactions. Equation 1 is the demand and supply equation of money. 

PT is the demand for money (what is bought) and MV is the supply (what is spending). It 

is  an  equilibrium  condition  which  shows  that  money  is  held  simply  to  facilitate 

transactions and has no intrinsic satisfaction at all.

The analysis of all the four variables in the equation of exchange is crucial. M is the active 

variable, while V and T are taken as constants, therefore changes in P result from changes 

in M..The money supply causes the price level to change. The variable V takes cognizance 

of the technological factors and the institutional arrangements of the monetary system and 

is  assumed  to  be  constant  in  the  short  run.  M and  T are  assumed  to  be  determined 

independently. Therefore, at equilibrium, the equation can be written as :

M'V'=PT'               (2)    

where accent over M, V and T show that the variables are determined independently of 

others. By treating M as exogenous and having V and T constants, the price level will vary 

in direct proportion to the quantity of money, that is, money is ''neutral''. Fisher's approach 

simply postulates that the demand for money arises as a result of individual’s need to trade 

with one another. It leads directly to the macroeconomic theory of the demand for money.

The limitation of the Fisher approach is that the velocity is not fixed, even in the short run 

it is unstable. It is, therefore, not independent of changes in money supply. In the real 

world, changes in money supply are not wholly absorbed by changes in price level. 

2.3.1.2 Cambridge approach or cash balance approach 

As an alternative version to the quantity theory approach to the demand for money is the 

Cambridge  approach,  also  known  as  the  ''cash  balance  approach''.  This  alternative 

paradigm does not link the amount of money holding to total transactions in the economy, 

contrary to the Fisher approach. It rather looks at what determines the amount of money 
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an individual would wish to hold given the fact that the desire to undertake transactions 

make money holding desirable. The approach relates the quantity of money to nominal 

income and emphasizes the importance and role of money demand in determining the 

effects  of  money  supply  on  the  price  level  (Laidler,  1969  :47-50).  This  approach  is 

primarily associated with the neoclassical economists Marshall (1923) and Pigou (1917), 

among others associated with Cambridge.

The Cambridge approach is different to Fisher's equation of exchange in three ways. First, 

it  introduces  choice  making  behavior  of  individuals  rather  than  market  equilibrium. 

Fisher's approach looks at what determines the amount of money an economy needs to 

carry out given volume of transactions, whereas the Cambridge approach looks at what 

determines the amount of money an individual agent will wish to hold given the desire to 

conduct  transactions.  In  other  words,  the  focus  changed  from a  model  where  V was 

determined by the payments mechanism to one where agents have a desired demand for 

money (Cuthbertson and Barlow,1991: 16). Secondly, in the Cambridge approach, money 

is held as part of total assets for the services that it provides. Money is held not only as a 

medium  of  exchange  as  in  Fisher's  case,  but  also  as  a  store  of  value  that  provides 

satisfaction to its holder by adding convenience and security. Lastly, Cambridge economist 

indicated the role of wealth and the opportunity cost  (interest  rate)  in determining the 

demand for money.

The Cambridge approach model is as follows:

Μ=kPY   (3)

where M is the demand for money in nominal terms, PY is the nominal level of income, k 

is the fraction of spending that people have and own in the form of money balances.

In other words, the cash balance approach focuses on the question of the fraction of one's 

assets not wanted to be kept in the form of money, while Fisher raises the question of how 

much money one needs to finance a given volume of transactions. Here is where Pigou 

replaces  the  number  of  transactions  T by  the  total  output  of  the  economy Y.  This  is 

because transactions and output are related, the more the economy produces, the more 

goods and services are bought and sold. However, Mankiw (2003) argues that transactions 

and output are not always the same.
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When  other  things  being  equal,  the  demand  for  money  in  nominal  terms  Md  is 

proportional to the nominal level of income PY for each individual and hence, for the 

aggregate economy as a whole, that is Md=kPY. It was recognized that k might depend on 

other variables in the consumer allocation problem such as the interest rates (opportunity 

cost) and wealth.

If there is money market equilibrium, Ms'V=PY we can obtain Ms*(1/k)=Ms'V=PY. Since 

in equilibrium M=Ms=Md, we can then have MV=PY, which is an equivalent expression 

to quantity theory formulation.

Unlike in Fisher's approach, the variable V is termed in this expression as the ''income 

velocity of circulation''  determined by the institutional and technological factors and is 

assumed to be stable. Given that the real income Y is at the full employment level and V 

being fixed, an increase in the quantity of money results in a proportional increase in P, 

that is, money is ''neutral''. This notable emphasis of the demand for real money balances 

in  determining  the  equilibrium  price  level  with  a  given  quantity  of  money  by  the 

Cambridge approach influenced the Keynesian and post-Keynesian theories.

The  Cambridge  formulation  of  the  quantity  demand  for  money  provides  a  more 

satisfactory  description  of  the  monetary  equilibrium  within  the  classical  model  by 

focusing on the public's demand for money. And it is very important that the cash balance 

approach emphasized individual choice, but it did not point out the influence of interest 

rates on the demand for money.  

2.3.2 Other Neoclassical approaches

The  neoclassical  economists  considered  the  primary  role  of  money  as  a  medium  of 

exchange.  No  matter  how things  change,  either  technologically  or  institutionally,  this 

definition  will  not  be modified.  Money was sought  for  the command over  goods and 

services that it provided and it was economically interesting as it was spent and circulated 

throughout the system and its store of value function was also emphasized. Neoclassical 

monetary  theory  is  a  combination  of  the  classical  quantity  theory  of  money  and  the 

neoclassical concept of equilibrium. However, in their writings neoclassical economists 

did not gave any explicit role for interest rates in determining the demand for money. They 

also  attributed  various  other  factors  affecting  the  demand  for  money.  For  example, 

Marshall (1923) and Pigou (1917) suggested that the uncertainty about the future was a 

factor influencing the demand for money. Lavington (1921) believes that ''the quantity if 
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resources which (an individual) holds in the form of money will be such that the unit of 

money which is just (and only just) worthwhile holding in this form yields him a return of 

convenience and security equal to the yield of satisfaction derived from the marginal unit 

spent on consumables, and equals also to the net rate of interest''. Hicks (1935) argued that 

the money demand theory should be built within a framework of traditional value theory, 

in which money demand is the outcome of a problem of choice among alternative assets 

subject  to  a  wealth  (balance  sheet)  constraint,  and  hence,  is  influenced  mainly  by 

anticipations  of  yields  and risks  of  these  assets  as  well  as  transactions  costs.  Cannan 

(1921) explains that anticipated inflation which is expected to be negatively related to the 

quantity of money demanded must be also taken into consideration.

In summary, neoclassical monetary theorists believe that the money market would reach 

the equilibrium at the interest rate for which the quantity of money demanded equals the 

money supply.

2.3.3 The Keynesian theory

Keynes provided a more rigorous analysis than his predecessors and looked at the money 

demand question from an entirely different analytical approach. He modified earlier theory 

stated by classical and neoclassical economists by analyzing money in terms of ''money 

held'',  and not ''money in motion''.  He focused on the motives that lead people to hold 

money and the money demand arising from these motives. In this respect, he associated 

himself with the Mercantilist views. Keynes stated that individuals hold money for three 

motives :transactions, precautionary and speculative.

The transactions motive is similar to Fisher's and Cambridge approaches placed on money 

as a medium of exchange. It agrees that money is there for the services it provides and he 

hypothesized that the level of transactions conducted by an individual, and the aggregate 

of individuals, bears a stable relationship to the level of income thereby suggesting that the 

transactions  demand  for  money  depends  on  the  level  of  income,  Md=f(Y).  The 

transactions demand for money arises from the fact that individuals at any particular time 

hold  sufficient  funds  to  bridge  the  gap  between  non-receipts  and  payments.  Keynes' 

second  motive  for  holding  money  was  the  precautionary  one.  It  was  defined  as  the 

individual's desire for security as to the future cash equivalent of a certain proportion of 

total resources. In other words, the precautionary motive for holding money arises because 

of  the uncertainty of future income and consumption needs and purchases  and it  also 
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creates the demand for money. This is because money serves as a medium of exchange in 

this motive and the amount of money demanded will obviously depend on the level of 

income. Therefore, the precautionary demand for money provides an emergency plan for 

unforeseen expenses.

Keynes' significant contribution to the money demand theory, however, came from the 

role of the speculative motive and his analysis of the demand for money balances arising 

from this motive. The speculative demand for money is what Keynes termed as ''liquidity 

preference''. He focused on one economic variable, that is, the future level of interest rate, 

especially the future yield on bonds, unlike Marshall (1923) and Pigou (1917) who both 

focuses on uncertainty in general. Individuals have a choice as to the form in which to 

hold their wealth, they may hold these in a monetary form or in bonds. Money provides 

zero  interest,  whereas  bonds  provide  interest  income  and  capital  gain.  The  price  the 

individuals are willing to pay for bonds depends on the rate of interest, as the prospective 

buyers would wish to earn at least the going rate of interest on their bond portion of their 

portfolio. When interest rates rise, the price of bonds falls. Therefore, if individuals expect 

interest rates to rise, they expect the price of the bond to fall and hence suffer a negative 

capital gain. According to this theory, money and bonds are perfect substitutes, meaning 

that individuals can hold their wealth either in money or in bonds. The price are willing to 

pay in order to acquire bonds depends on the rate of interest that will be earned after the 

investment. After the introduction of interest rate by Keynes, the money demand function 

is represented as Md=f(Y,i), where Md is the demand for real money balances, Y is the 

real income and i is the interest rate.

Accord to the above equation, the demand for money is a function of real income and 

interest rates. The major implication of the Keynesian analysis is that low interest rate will 

lead to high money demand as people prefer to hold money and expect interest rates to 

increase, hence there is an decrease in the price of bonds and no one would want to hold 

bonds.  The  theory  simply  states  that  there  is  a  negative  relationship  between  money 

demand and interest  rates.  Interest  rates  determine  the  allocation  between  money and 

bonds and that is why when they are very low, individuals in the economy will expect 

them (interest  rates)  to  go up in  the  future,  and hence,  they  prefer  to  hold money in 

whatever quantities supplied.  At this  stage,  the aggregate  demand for money becomes 

perfectly elastic with respect to the interest rate. The economy can then get into a situation 

called ''liquidity trap'', in which the interest elasticity of money demand can be infinite at 
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low levels of the interest rate (Keynes 1936). 

According to the Keynesian theory, how much money to keep for transaction, precaution 

and speculative motives is determined by the level of income and most importantly the 

interest rate. His main empirical legacy in this area was the introduction of interest rates 

into  the  demand  for  money,  primarily  via  the  speculative  motive.  After  Keynes' 

contribution to the theory of money demand, researchers put forward a number of other 

theories including both income and interest rates as arguments to examine the nature and 

the determinants of the money demand function. These theories implicitly address a broad 

range  oh  hypotheses  by  emphasizing  the  transactions,  speculative  and  precautionary 

motives, or utility considerations for holding money. The following subsection discusses 

briefly some of the major aspects of these theories. 

2.3.4 The Tobin model 

As an alternative explanation for Keynes' original liquidity preference model, arising from 

the differences in expectations on future interest rates, Tobin (1958) demonstrated that the 

theory  of  risk-avoiding  behavior  of  individuals  provided  a  basis  for  the  liquidity 

preference and for a negative relationship between the demand for money and the interest 

rate.  Actually,  the  risk-aversion  theory  is  based  on  the  simple  principles  of  portfolio 

management.  In  this  framework,  the  risk  and  reward  characteristics  of  various  assets 

together with the tastes of the individual determine the optimal portfolio structure, which 

is obtained be maximizing utility consistent with the available opportunities. The idea was 

that people diversify their portfolio by holding both bonds and money, reducing the total 

amount of risk. That is why people may hold money as a store of value even if money has 

zero expected rate of return.

Tobin postulated that an individual would hold a portion of his or her wealth in the form of 

money in the portfolio because the rate of return on holding money was more certain than 

the rate of return on holding earing assets. Therefore, it is riskier to hold alternative assets 

in  comparison  with  holding  just  money  alone.  The  difference  in  riskiness  may  arise 

because government bonds and equities are subject to market price volatility, while money 

is not. In spite of market money volatility, the individual is willing to face this risk because 

the  expected  rate  of  return  from  the  alternative  assets  exceeds  that  of  money. 

Consequently,  risk-averse  economic  agents  may  want  to  include  some  money  in  an 

optimally structured portfolio. However, Fisher (1975) has shown that the risk-aversion 
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behavior of the economic agents alone does not provide a basis for holding money. It is 

primarily because money is not completely risk less as Tobin (1958) postulated above, 

since it is subject to the risk of price level changes. There are other assets, such as time 

deposits,  that  have  preciously  the same risk characteristics  as  money but  yield  higher 

returns. The safe asset is, therefore, an indexed bond.

2.3.5 The Baumol – Tobin model

The  inventory-  theoretic  approach  associated  with  Baumol  (1952)  and  Tobin  (1956) 

analyses the cost and benefits of holding money. At this theory of money demand, money 

is viewed as an inventory held for transactions purposes. Although liquid financial assets 

other  than  money  offered  higher  yields,  the  transactions  costs  of  converting  between 

money and these assets justified holding such inventory. These models assume that there 

exist two store of value: money and interest bearing alternative assets. It is also assumed 

that there is a cost in switching between money and the alternative asset. The benefit of 

holding money is  convenience,  for example,  avoiding going to the bank every time a 

person wishes to buy something. The cost of this convenience is the forgone interest they 

would have received if they had left the money on less liquid financial assets that paid 

interest. The assumption under this approach is that all payments are made with money 

and that there is no uncertainty in the model.

The  individual  has  to  balance  his  allocation  of  money  in  interest  earning  assets  and 

holding money which does not earn interest. However, if an individual allocates part of his 

money to interest earning asset, there are brokerage cost that might be incurred when these 

interest  earning  assets  have  to  be  sold  to  finance  transactions.  Consequently,  higher 

average holdings of money help minimizing such transactions cost, but also mean greater 

foregone earnings of interest.

The optimal transactions frequency, therefore, involves a balance between the increase in 

transactions costs and the reduction in interest costs. By minimizing the sum of brokerage 

costs and interest income foregone, Baumol (1952) obtained a transactionary demand for 

money model well known as ''square-root formula'', which can be empirically stated as 

follows:

M*=
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The above formula states that the optimal demand for real money balances M* is directly 

proportional  to  transaction  costs  ao  and  the  real  income y.  M* is  however  inversely 

proportional to the interest rate r. The individual agent minimizes the sum of brokerage 

costs  and  interest  foregone.  The  importance  of  this  approach  is  that  introduces  the 

optimization  behavior  of  individuals  in  the  demand  for  money,  the  trade-off  between 

money and alternative interest earning assets. The basic analysis of this approach is that 

there is an opportunity cost of holding money, that is the foregone interest that can be 

earned  on  other  assets.  In  addition,  there  is  a  benefit  to  holding  money,  that  is  the 

avoidance of transaction costs. 

However, the weaknesses of this approach are that,  although it assumed that money is 

used for transactions, it failed to provide a convincing microeconomic foundation as to 

why people use money and the assumption that receipts and payments are known with 

certainty might not be true in real world.

2.3.6 The Friedman modern quantity theory of money

Another important development for the theory of the demand for money was Friedman's 

(1956)  modern  quantity  theory  of  money.  This  approach  is  often  associated  with  the 

''Chicago School'',  which considers the demand for money as a direct extension of the 

conventional theory of the demand for any durable good. Friedman stresses that money 

should be treated as a durable good rather than a consumption service, as it had always 

been before his work. This was the case in the ''restatement of the quantity theory'',  in 

which Friedman argues that the demand for money must be influenced by the same factors 

that influence the demand for any asset. He begins with the general demand theory as an 

explicit starting point by treating money any other asset yielding a flow of services and 

using  a  broad  measure  of  wealth  (human  and  non-human)  as  the  appropriate  budget 

constraint.  

In other words, the main explanatory variables of Friedman's individual's demand for real 

balances are real yields on other assets which are bonds, equities and physical assets. He 

also includes the rate of inflation, real wealth and the ratio of human to non-human wealth. 

The measurement of the ratio of wealth and non-human wealth is still a big issue in the 

analysis for money and we do not enter in this debate here.

Instead of asking what prompts the individuals to hold money as Keynes did, Friedman 

assumes that people do hold money as in the Cambridge approach of the quantity theory, 
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and analyses how much money people want to hold under various circumstances. He also 

demonstrated that wealth is a key determinant of money demand.  

Friedman's  money  demand  formulation  also  gives  an  explanation  for  the  pro-cyclical 

velocity phenomenon. Permanent income rises much less than income due to the fact that 

much  of  the  increase  in  income will  be  transitory.  His  money  demand  function  then 

indicates than the demand for money increases only a small amount relative to the rise in 

measured income,so velocity increases. In this way it explains the pro-cyclical movements 

in velocity. 

Friedman used the theory of portfolio choice to indicate that the demand for money will be 

a function of permanent income and the expected returns on alternative assets relative to 

the expected return on money. He believed that changes in interest rates have little effect 

on  the  expected  returns  on  other  assets  relative  to  money.  He therefore,  stressed  that 

money demand does not undergo substantial shifts and is stable. These two aspects also 

indicate that velocity is predictable, yielding a quantity theory conclusion that money is 

the determinant of aggregate spending.   

2.4 Empirical Literature review

2.4.1 Results of studies in developed countries

Many  empirical  studies  are  available  in  the  monetary  literature  dealing  with  the 

estimations of money demand function. In fact, this area has received substantial attention 

because of its significance to policy-makers when designing monetary policy. Ericsson 

(1998) found one cointegrating vector in the study of demand for money using narrow 

money M1, total final expenditure (as scale variable), three month authority interest rate, 

retail deposit interest rate and inflation based on the United Kingdom quarterly data from 

1963Q1 to 1989Q2. The income elasticity was found to be unitary in the long run and 

coefficients of interest rates and inflation were sensibly signed. In the short run, elasticities 

of money with respect to prices and income were both close to zero.

Hoffman and Rasche (1991) used monthly data to estimate the demand for narrow money 

M1 for the United States over the post-war II period, 1953-1988. For their study, they used 

real personal income, 90-day T-bill rate and ten year constant maturity U.S government 

bond rate. In our analysis they applied two alternative models, in the first the interest rate 
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was proxied by the 90-day T-bill, while in the other by the ten years government bond 

rate.  They examined three different  sub-periods: 1953-74, 1953-81 and 1953-88. They 

found strong evidence of long run relationship between M1, real personal income and 90-

day T-bill rate. They claimed that specification errors may had resulted in unstable M1 

demand functions in previous studies. When the ten-year rate was used, for some sample 

periods, the stationarity of a linear combination was rejected. They concluded that short-

term interest rates yield more robust specifications of the long-run demand functions for 

narrowly defined monetary aggregates.  

2.4.2 Results of studies in African countries

There are several peculiar features that make research on the demand for money function 

in  African  countries  a  subject  of  major  discussion.  To  starting  with,  most  African 

economies are characterized by underdeveloped money and asset markets and a limited 

array of financial assets (Fielding, 1994, Simmons, 1992, Treichel, 1997). It is argued that 

financial  assets  in  some developing  countries  are  either  absent  or  inadequate  and this 

results in the choice of asset holding being limited to either money or real physical goods. 

This  implies  that  there  is  very  little  substitution  between  money  and  financial  assets 

(Sriram, 1999).  

The second major feature is that many financial and macro-economic reforms have been 

taking place over the past decades. The liberalization of several domestic financial sectors, 

which foster financial  innovation in the past decades, require further estimation of the 

money demand function. Although models of demand for money in Africa were initially 

argued to be outside the mainstream, the availability of data in present days has led to the 

construction of time series econometric models that are equal in sophistication to those 

currently used in economic literature elsewhere (Fielding, 1994).

Despite the relative paucity of African economic data, many efforts have been made to 

estimate the money demand function. Simmons (1992) investigated narrow money (M1) 

demand stability for a set  of five African countries (Congo, Cote d'  Ivoire,  Mauritius, 

Morocco  and  Tunisia)  from  1970  to  1987  using  error  correction  mechanism.  The 

estimated models  had generally  good statistical  attributes  and passed a  wide range  of 

diagnostic tests. The error correction model, general to specific, used in his study was 

derived from a two-period dynamic distributed lag model which allows for a richer lag 

structure  than  the  typical  one-period  model  imposed on  annual  data.  For  his  research 
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Simmons used real  income, interest  rate on alternative domestic financial  assets, price 

level, rate of interest on foreign financial asset and exchange rate (measured in units of 

local currency per dollar, that is, the price of foreign exchange) as variables and all were 

natural logarithms. The main finding of the study was that domestic interest rates play a 

significant important role as a relevant opportunity cost variable in explaining the long run 

demand for M1 in three countries, Cote d' Ivoire, Mauritius and Morocco. The study also 

found  that  there  was  slugging  adjustment  to  shocks  in  the  financial  systems  of  all 

countries and that the long-run income elasticities varied between 1.0 and 1.5.

Fielding (1994) estimated the demand for money (M2) in four African countries, namely 

Cameron, Nigeria, Ivory Coast and Kenya using quarterly data from 1974Q1 to 1992Q2. 

He used the multivariate cointegration following the approach of Johansen and Juselius. 

Before testing cointegration, he employed Augmented Dickey Fuller (ADF) unit root test 

to investigate the time series properties of the data. Fielding used real income (terms of 

trade adjusted real GDP), interest rate (central bank rate for Cameron and Ivory Coast and 

T-bill for Nigeria), inflation rate and currency depreciation. The obtained income elasticity 

estimates for Cameroon, Ivory Coast and Nigeria were 1,5, 1,58 and 0,72 respectively. For 

Kenya, three cointegrating vectors were obtained with a statistically insignificant income 

elasticity estimate. Fielding's findings imply that given the degree of heterogeneity in the 

four countries selected,  it  would be difficult  to formulate an efficient monetary policy 

which  is  invariant  across  these  four  countries,  thus  monetary  policy  in  developing 

economies may need to be applied on a case-by-case basis.

Sterken (2004) used quarterly data over 1966Q4-1994Q4 period to estimate M1 money 

demand for Ethiopia. Using Johansen's maximum likelihood approach, he identified a long 

run equilibrium condition relating real per capita money demand, real per capita GNP, 

shortage and the real export price of coffee. The income elasticity exceeds unity and there 

is  some  evidence  of  instability  in  M1  money  demand  during  the  period  1974-1975, 

perhaps due to changes in political regimes and natural disasters. 

Kallon (1992) was interested in determining whether the Ghanaian demand for real money 

balances was stable during the 1966Q1 to 1986Q4 period. The results failed to reject the 

null  hypothesis  of  structural  stability.  The  paper  also  found  evidence  of  the  nominal 

adjustment  specification  as  the  appropriate  short-run  adjustment  mechanism  for  the 

demand for real M1 balances. Further suggestion of foreign interest rates not having any 

significant effect on the demand for money in Ghana was evidenced. 
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Adam (1992)  successfully  established  a  series  of  single  equation  demand  for  money 

functions (M0, M1, M2 and M3) for the Kenyan economy from 1973 to 1989. Application 

of  the  Johansen  technique  suggested  that  income  elasticities  of  money  demand  were 

around unity for M0 and slightly lower at around 0,8 for the other monetary aggregates, 

therefore he found that the demand for M1 is stable.

Sriram (1999) estimated the demand for money function in Malaysia from 1973M8 to 

1995M12,  a  small  open  economy,  initially  by  applying  a  closed  economy  model 

framework and latter an open economy model by allowing for possibilities of currency 

substitution. Based on the cointegration and weak exogeneity tests, the study found that 

the long run income elasticity is close to unity and the opportunity cost variable (interest 

rates on alternative assets and inflation) were negatively related to money as expected. 

However, own rate of money was positive. Shiram found that one unique cointegration 

exists under both open and closed economy model. In addition, error correction model was 

found  to  have  significant  error  correction  term,  while  exchange  rate  variable  was 

insignificant in short-run.  

Nachega  (2001)  applied  a  cointegrated  analysis  using Johansen's  maximum likelihood 

approach and error correction modeling to investigate the behavior of broad M2 money 

demand in Cameroon over 1963/64-1993/94 using annual data.  The cointegrated VAR 

analysis  identified  a  stable  money  demand  function  and an  excess  aggregate  demand 

relationship for Cameroon. The income elasticity was found to be unity. Nachega claimed 

that monetary targeting by the central bank is appropriate.

In the study of demand for broad money in Tunisia by Treichel (1997), a stable long run 

relationship between real money (M2), real GDP and interest rate was found. The study 

used real M2, real GDP, inflation rate and interest rate as variables. More importantly, the 

error-correction  coefficient  was  much higher  in  the period  1990-95 than in  the whole 

sample  1962-95.  This  indicated  that  the  speed  of  adjustment  towards  the  long  run 

equilibrium was much faster in the above sub-period. The researcher attributed this to the 

financial sector reforms that included increased availability of banking services and higher 

returns on financial assets.  

The above results are very important for the purpose of monetary policy since stability is a 

crucial determinant of the effectiveness of monetary policy. The next sections discusses 

some work in South Africa, in Botswana and in Nigeria respectively.
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2.4.3 Existing works in South Africa

Jonsson (1999) used quarterly data over 1970Q1 to 1998Q2 to estimate the demand for 

money for South Africa. In his study he used two different monetary aggregates: nc, notes 

and coin  in  circulation  outside  the  banking  sector  and  broad money M3.  In  addition, 

Jonsson included in his model two alternative interest rates: short term rate proxied by 

three month T-bill and long term rate proxied by ten year government bonds. Furthermore, 

he used price level and nominal exchange rate as variables. In order to investigate the 

money demand stability he employed a structural  vector equilibrium correction (VEC) 

estimation approach. The main finding of the study was that there exists a stable money 

demand  type  of  relationship  among  domestic  prices,  broad  money,  real  income  and 

interest rates, with plausible estimates of the long-run coefficients, as well as a long-run 

relationship among domestic prices,  foreign prices and the nominal effective exchange 

rate. In the short-run, shocks to the nominal exchange rate affect domestic prices but have 

virtually no impact on real output, while shocks to broad money have a temporary impact 

on real output before becoming inflationary. According to the researcher, both types of 

shocks seem to trigger a monetary policy response, as the short-term interest rate adjust 

quickly and substantially.

Nell (2003) empirically evaluated the existence of a stable long-run demand for money 

function  over  the  period  1965-1997,  given  that  after  the  adoption  of  money  market-

oriented monetary policy measures in 1980, South Africa Reserve Bank primarily relied 

on  setting  predetermined  growth  targets  for  M3.  For  his  study  he  used  real  money 

balances, real income, nominal interest rate, foreign interest rate and expected exchange 

rate. Using annual data and Engle-Granger approach, Nell found that there exists a stable 

long-run demand for money function for M3, while the demand for M1 and M2 display 

parameter instability following financial reforms since 1980. This finding largely support 

that M3 money stock could serve as an indicator for monetary policy for South Africa.  

Moll's (2000) paper sought to determine whether the demand for real M3 money balances 

was stable during the 1965:3 to 1998:3 period. Using real money balances, real income, 

''own'' interest rate which is the weighted sum of the returns on the components of M3, 

''external'' interest rate proxied by ten year government bond and inflation rate as scale and 

explanatory variables, it has been shown that, employing the general to specific approach 

a  money  demand  function  was  found  which  had  stable  parameters.  According  to  the 

researcher, despite financial innovation and liberalization of the early 1980s, there was no 
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evidence of structural change in the money demand relation.

Wesso  (2002)  estimated  broad  money  demand  M3  covering  the  period  1971Q1  to 

2000Q4. The results implied that despite the fact that there was considerable variation in 

the income coefficient, reflecting the declining income velocity of money, the other long-

run  parameters  of  the  estimated  model  were  remarkably  stable.  Even  though  the 

relationships investigated were not completely stable, much of their instability seemed to 

be evolving over time. According to the writer, this observation suggests that a modeling 

strategy that allows the parameters to vary over time (rather than holding them constant) 

would  better  explain  a  money  demand  equation  and  therefore  would  improve  its 

forecasting ability over the period 2001Q1 to 2002Q2 which was examined by the author. 

Tlelima and Turner (2004) estimated two money demand functions for the period 1970Q1 

to 2002Q3, one using real income as scale variable and the other using consumption. In 

estimating their models they used a general-to-specific approach and estimate an ARDL 

model.  When  identifying  the  stability  of  the  parameters,  they  discover  that  recursive 

estimates  of  the  steady  state  elasticities  with  respect  to  income  and  the  interest  and 

inflation rate indicated that these important parameters were  not stable throughout the 

period. It has been observed that the income elasticity of money demand had increased 

significantly during the period as had the sensitivity of money demand to the opportunity 

cost of holding money balances. 

Hall,  Hondroyiannis,  Swamy  and  Tavlas  (2007)  estimated  a  single  equation  fixed-

coefficient error correction model as well as a varying-parameter model for the period 

1970Q1 to 2006Q4 in order to investigate the money demand stability for South Africa. 

They included a  wealth  indicator  in  their  model  in  order  to  better  specify the  money 

demand  function  and  yield  a  stable  estimate.  Hall  et  al.  also  argued  that  based  on  a 

comparison of the results of the single equation fixed-coefficient error-correction model 

and the varying-parameter model, and given the stability of the parameters in the varying-

parameter  model,  the  money  demand  relationship  that  included  wealth  was  a  stable 

relationship. For this reason, they concluded that the practice of the South African Reserve 

Bank whereby M3 is  used as an information variable in the Bank's  inflation-targeting 

framework was well-placed.   
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2.4.4 Existing works in Botwsana

The  literature  on  demand  for  money  in  Botswana  is  rather  limited.  Mosweu  (2003) 

estimated the demand for M1 money using annual data over the period 1977 to 2001. In 

his study he used real narrow money balances, real income, interest rate and inflation rate. 

Application of the Johansen technique suggested that income elasticity of money demand 

was high at around 2.5 and revealed the existence of a stable cointegrating relationship. 

Kganetsano (2001) using the two step Engle-Granger estimation procedure, examined the 

cointegrating  property  of  both  M1 and M2 money demand using  quarterly  data  from 

1978Q1 to 1997Q4. The results  revealed both monetary aggregates M1 and M2 to be 

cointegrated with real income, interest rate proxied by 88-day notice deposit, inflation rate 

and exchange rate while the obtained income elasticity estimate was 1.11.

2.4.5 Existing works in Nigeria

Nwaobi (2002) used annual data over 1960 to 1995 in order to estimate the demand for 

M1 money in Nigeria. By applying Johansen maximum likelihood procedure, found that 

real money balances were cointegrated with real income, interest rate and inflation rate, 

while income elasticity found to be below unity at  around 0.63.  Vector autoregressive 

process revealed a stable money demand function and the fact that income is the more 

appropriate scale variable in the estimation of money demand function in Nigeria.  

Akinlo (2006) using an autoregressive distributed lag (ARDL) technique combined with 

Cusum and Cusumq tests, examined the cointegrating property and stability of broad M2 

money  demand  in  Nigeria  using  quarterly  data  from 1970Q1 to  2004Q4.  The  results 

revealed M2 to be cointegrated with income, interest rate and exchange rate while the 

obtained income elasticity estimate was 1,09.  In addition, the Cusum test weakly reported 

a stable money demand. 

Owoye and Onafowora (2007) applied a cointegrated analysis using Johansen approach 

and error  correction modeling to  investigate  the behavior  of  M2 money demand over 

1986Q1-2001Q4 using quarterly data. The analysis identified the existence of a long-run 

relationship between real broad money demand and its explanatory variables: real income, 

domestic interest rate, foreign interest rate, inflation rate and expected exchange rate. The 

income elasticity was found to be 2.067. In addition, the cusum and cusumq test reported a 

stable money demand.
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Nwafor, Nwakanma, Nkasah and Thopmson (2007) estimated the demand for M2 money 

function from 1986Q3 to 2005Q4. Using Johansen cointegrating procedure, they found a 

long run relationship among aggregate demand for money, real income, interest rate and 

expected inflation rate, while the income elasticity was found to be extremely high at 5.43. 

Nwafor et.  al.  conclude that the stability of M2 was deemed necessary as a monetary 

policy tool in order to effect economic activity in Nigeria.

For convenience the major findings of empirical investigation of money demand stability 

are tabulated in Table 1 in the appendix. 

2.5 Conclusion

In this chapter we presented a number of conceptual and formal definitions of money. 

Furthermore,  we  explained  why  the  demand  for  money  should  be  a  demand  for  real 

money  balances  rather  than  a  demand for  nominal  money.  We examined  the  theories 

surrounding the demand for money where we begun with classical economists' review and 

ended with Friedman's modern quantity theory of money. Lastly, we reviewed numerous 

empirical researches on money demand in African countries, especially in South Africa, in 

Botswana and in Nigeria. 
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       CHAPTER THREE

        Research methodology 

3.1 Introduction

This chapter deals with the research methodology applied in the present thesis. The first 

section  of  the  chapter  explains  the  issue  of  money  demand  stability.  Moving  on  our 

analysis is crucial to discuss the justification of the variables which are used in estimating 

the demand for money. The third section concerns the specification of the mathematical 

and econometric model of the demand for money. The chapter ends with the econometric 

methodology this thesis uses.

3.2 The issue of money demand stability

In  order  to  understand  the  transmission  mechanism,  we  should  examine  the  issue  of 

demand for money stability.  For this  reason,  it  is  advisable  and crucial  to specify the 

appropriate form of the money demand function and to investigate its stability (Laumas 

and Mehra, 1976). In macroeconomics, the analysis for the demand for money has become 

a topical and challenging issue, since the money market plays a critical role in virtually all 

theories of income determination and is, as a result, one of the keystones of econometric 

modeling. 

A stable demand for money function is an essential link in the transmission mechanism of 

monetary policy and thus, it  aids the effectiveness of the monetary policy. In the past, 

economists and policy-makers considered the money supply as the only one element from 

the monetary sector which is required for the formulation of a suitable monetary policy 

aimed at the real variable of the economy. The money supply may be exclusively relied 

upon, simply because of the assumption the elasticity of the demand for money is thought 

to be unity. In addition, while a change in the demand for a given good has repercussions 

limited to a sector or few sectors of the economy, the impact of a change in the demand for 

money affects  every sector of the economy. Thus, the demand for money needs to be 

stable in order to have a stable economy.

Before beginning the section of the demand for money specification, which is going to be 

used in the empirical chapter, it  is vital to mention that an econometric relationship is 

stable if the parameters in such a relationship are not subjected to permanent changes, over 
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time (Laumas and Spencer, 1980, Hoffman, Rasche and Tieslu, 1995 ,  Sayinzoga, 2005) 

and then we can say that a long-run relationship exists between the real demand for money 

and its explanatory variables. 

Friedman (1956) states that the money demand function assumes that there are stationary 

long-run  equilibrium relationships  between  real  money  balances,  real  income and  the 

opportunity costs of holding real balances. Whether a long-run relationship exists between 

money  and  income  or  wealth  or  between  money  and  interest  rate,  inflation  and  the 

exchange rate crucially determines the role of money in the design and implementation of 

monetary policy. 

Recently,  there  is  an  improvement  in  time  series  techniques  and  researchers  have 

reinvestigated the traditional money demand specification which relates real money stock 

to real income and a bond rate of interest. The analysis of the demand for money has seen 

that  ''it  is  the  application  of  new  econometric  techniques,  rather  than  advances  in 

theoretical  monetary  economics  which  has  provided  the  most  informative  research 

findings  in  recent  years''  (Taylor,  1991).  The  technique  of  cointegration  and  error 

correction modeling has allowed greater empirical analysis to be made of the traditional 

theories  of money demand by providing new methods of incorporating the short-term 

dynamics  into  the  long-term  function,  whilst  also  being  able  to  correct  for  the 

disequilibrium experienced in the short-term. Thus, in our study we examine the stability 

of money demand function in the context of cointegration analysis.

As  it  was  mentioned  before,  monetary  authorities  use  empirical  money  demand 

estimations  as  a  major  tool  in  designing  policies  to  influence  the  real  economy  via 

monetary balances.  There are two important questions which come up and need to be 

answered: first, if the demand for money in the country we examine is stable and, second, 

what are the appropriate independent variables of money demand function. In the next 

section we attempt to answer the second question.     

3.3 Choice of variables

In this section we discuss the specification, measurement and the analysis or justification 

of the variables which are used in estimating the demand for money in the present study. 

There  are  many theoretical  criticisms  and econometric  objections  to  how traditionally 

structured econometric models estimate the demand for money. 
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The first choice of variables to be included in the model, then, is between narrow and 

broad money,  depending on whether  we are  interested in  the medium of  exchange or 

payment function of money, associated with transactions behavior, or its store of value 

function, linked with saving. Narrow money consists of those assets readily available and 

transferable  in  every day  transactions,  which provide  the means-of-exchange function, 

while broad money comprises a wide range of assets rendering portfolio opportunity to 

asset  holders.   Several  empirical  studies  exclusively  estimate  the  demand  for  narrow 

money (M1) with an  argument  that  broader  aggregates  might  muddy the  interest  rate 

effects  on  the  assumption  that  M1  is  more   amenable  to  control  by  the  monetary 

authorities. It is also stated that models which use a narrow definition of money work 

better than those employing broad money reflecting a weak banking system and low level 

of financial sector development. On the other hand, Ericsson and Sharma (1996) stated 

that ''although,  easier  to control,  narrowly defined aggregates are  less useful in policy 

issues  because their  relationship with nominal  income appears  subject  to  considerable 

variability. Broader aggregates appear more stable relative to nominal income, but are less 

amenable to control.'' For this study we use the M2 definition of money and our empirical 

estimates  are  made  using  real  money  balances  (M2/P)  to  obtain  more  feasible  and 

meaningful results as explained in the previous section.

In order to obtain a measure of real money, the nominal money stock must be deflated by 

an appropriate price index. Such deflator is the GNP or GDP which can be employed as a 

proxy of the true price deflator. Alternatively, the Consumer Price Index (CPI) deflator can 

be used, but in an economy characterized by tight price controls it will tend to be distorted 

by being heavily weighted by officially  set  prices.  CPI,  unlike GDP deflator,  includes 

imports  (which  domestic  residents  consume)   but  excludes  exports  (which  are  not 

consumed by residents) (Fielding, 1994). The other disadvantage of using CPI to deflate 

the  nominal  M2  is  that  it  excludes  investment  expenditure,  but  this  is  only  a  small 

component of total domestic expenditure and so will have minimal effect on the result 

(Fielding, 1994). So in our study we use CPI deflator.

Another  issue,  as seen in the literature  review,  is  the debate  over  the selection of the 

suitable scale variable as a determinant of the demand for money. According to Ericsson 

(1998), the choice of scale variable may itself affect the existence of cointegration in the 

empirical money demand function. The uses of Gross Domestic Product (GDP), Gross 

National Product (GNP), Gross Domestic Expenditure (GDE) or Net National Product 
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(NNP)  are  common  as  the  scale  variable.  Since  income  excludes  many  intermediate 

transactions to avoid double counting, it also excludes many intermediate exchanges and 

that is the reason some researchers have argued for expenditure, rather than income as the 

scale variable, because it avoids these problems (Goldfeld and Sichel, 1990 and  Mankiw 

and Summers, 1986). Aside from the theoretical emphasis, income is often justified as a 

proxy for wealth on the grounds of greater data availability and reliability. That is the 

reason we employ GDP at constant prices as a proxy for permanent income.

The next decision to be made is the choice of the opportunity cost variable in the model 

representation. The opportunity cost of holding money involves two components, the own-

rate of money and the rate of return on assets alternative to money. Omission of an own-

rate  of  money variable,  often  leads  to  a  break down of  the  estimated money demand 

function,  especially  when  financial  innovation  occurs  in  the  economy,  according  to 

Ericsson (1998). In developing countries there is a very limited degree of substitutability 

between financial assets and money, which is brought about by the limited range of the 

domestic  financial  assets  available,  as  well  as,  the  undeveloped nature  of  money  and 

capital markets in most developing economies.  Therefore, since financial assets are poor 

substitutes for money in these countries, the choice of individual wealth holder is limited 

to either holding money or real assets, which include land, houses, consumer durables and 

livestock (Fielding, 1994, Simmons, 1992). The other notable feature is that interest rates 

in developing economies are in most cases not market determined, but rather are regulated 

by authorities (Simmons, 1992). After liberalization of interest rates in most economies, 

commercial banks were allowed to set prime lending rate, but a ceiling was imposed on 

the rate of interest  that  could be charged on loans.  This  lead interest  rates  to become 

negative in real terms for most periods. In fact, the real interest rate would have been even 

more negative if it had not been liberalized, because of the excess liquidity in the banking 

system. Thus, to capture the return on money (own rate of return on money), the treasury 

bill rate is used as proxy, meaning that is used as a measure of own rate on money and not 

as a measure of return to alternative assets to money. According to Ericsson (1998), the 

inclusion of own rate of return variables is justified since its exclusion might lead to non-

constancy and lack of cointegration. 

There is a question in the literature review whether or not to use the inflation rate or an 

interest rate  in estimating the demand for money. According to Barro (1971), the inflation 

rate can be seen as a measure of opportunity cost for holding money as it indicates return 
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on domestic real assets. Basically, it reflects the store of value motive of money holding. 

Therefore, if anticipated, it reduces the real balances people are willing to hold. Actually, 

inflation whether  it  is  anticipated or not,  can increase the cost  of holding money and 

hence,  according to Kessel  and Alchian (1962),  past  inflation has an influence on the 

expectations about future quantities of money demand. Inflation is therefore one of the 

determinants of the demand for money that should be included in estimating the demand 

for money and is expected to have a negative effect on money demand, as it causes a shift 

from money to other assets and reduces economic efficiency (Fisher, 1974).

Concerning the influence of the exchange rate on the demand for money, in every open 

economy the inclusion of foreign assets in one of the ways of extending the demand for 

money. According to Brissimis and Leventakis (1985), the expected rate of depreciation of 

a  country's  currency may be an opportunity cost  of holding money.  Thus,  if  the local 

currency is expected to depreciate, individuals may prefer to substitute their local currency 

by foreign and stable currencies and vice versa.  

3.4 The model

3.4.1 Mathematical model

The  following  is  the  mathematical  model  summarizing  the  above-mentioned 

considerations:

             +  -    -    -

RM2=f(Y, R, π, ER)             (3.1)

As it can be seen from the above equation, real money balances RM2 is a function of real 

income Y, the interest rate R, the actual inflation rate π and the exchange rate ER. This 

means that RM2 is determined by Y, R, π and ER. In other words, an increase in real 

income leads to an increase in real money balances, while an increase of the interest rate, 

inflation rate  and the exchange rate  causes  a  decrease in real  money balances,  ceteris 

paribus.
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3.4.2 Econometric model

The present study implements the following real money demand model:

RM2 = β1 + β2 Yt +β3 Rt +β4 πt + β5 ERt +et                 (3.2)

Where RM2 stands for real broad money demand,  β1 is the intercept term, β2 ,  β3 ,  β4  and 

β5 are the slope coefficients of the explanatory variables; Y (real income), R (interest rate), 

π (inflation rate) and ER (exchange rate),  while e is the error term and t is time. The 

regression coefficient on economic activity is expected to be positive, meaning that as 

economic  activities  grow,  the  demand  for  money  increases.  On  the  other  hand,  the 

coefficients of interest rate, inflation and exchange rate ( β3 ,  β4  and  β5 ) are expected to 

be negative. Thus, as these variables rise, the quantity demanded for money declines. 

The next section addresses the cointegration and error correction mechanism methods. 

This methodology has became widely accessible to applied economists, but because this 

model features extensively in the literature on cointegration, these methods can be used 

for the analysis of the demand for money.

3.5 Introduction to empirical methodology

Our analysis investigates whether a stable money demand function exists in South Africa, 

in Botswana and in Nigeria.. The issue of stability is crucial because a stable demand for 

money function means that the quantity of money is predictably related to a set of key 

variables linking money to the real sector of the economy. A real money demand function 

is said to be stable when it is unchanging over time. Two issues that are relevant to the 

stability  of  real  money  demand  functions  are  the  neutrality  of  money  and  the  super 

neutrality of money. Money is said to be neutral when a once off change in the aggregate 

quantity of money influences the nominal variables in the real money demand function, 

but leaves the real variables unaffected (Barro, 1993). The above state can be explained by 

looking  at  the situation  that  arises  when the money stock doubles:  when the  level  of 

money stock is  doubled,  then the price level will  double,  as well  as will  the level of 

income, but the level of real money balances will remain unchanged. On the other hand, 

superneutrality occurs when all real variables are also unaffected by the change in the 

growth rate of money stock, so that, even if constant changes occur in the level of money, 
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the real variables are unchanged.

Although, money is regarded by many to be neutral, meaning that changes to the quantity 

of money affect nominal but not real variables, money has not proved to be superneutral, 

which means that variations in the rate of growth of money do have real effects (Barro, 

1993). Due to the fact that money is not superneutral, the demand for real money is very 

important to policy makers as changes in the growth rate of money supply causes changes 

in the demand for real money. Therefore, for policy makers to be able to effectively carry 

out the desired changes through their policies, they need to accurately predict what effect 

any changes in the growth rate of money stock will have on other variables within the 

economy, so as to be able to accurately include these effects into the consequences their 

policies will have. 

Modeling the demand for real money concerns the estimation and quantification of the 

real  money  demand  function,  by  utilizing  data  and  econometric  methodology. 

Cointegration analysis and error correction models have become standard techniques for 

the study of money demand stability since their formal development by Engle and Granger 

(1987). The concept of cointegration involves the existence of a long-run relationship to 

which a system converges over time. Conversely, if the variables are not cointegrated, they 

tend to drift apart. 

The basic problem of testing for cointegration is that if variables are not stationary can 

lead  to  spurious  results.  By  the  phrase  ''spurious  results''  we  mean  the  fact  that  the 

regression spuriously indicate a significant relationship when there is none (Hill, 2001). 

Spurious regression is particularly likely when the adjusted coefficient of determination 

(R2) exceeds the Durbin Watson (DW) statistic (Granger and Newbold, 1974). A stationary 

time series, also referred to as a series that is integrated of order zero, or denoted as I(0), 

tends to return to its mean value and fluctuate around it within a more-or-less constant 

range, while a non-stationary time series has a different mean at different points in time 

and its variance increases with the sample size (Harris, 1995). 

Spurious regression possibilities  arise because most economic time series exhibit  non-

stationary  tendencies.  However  it  is  possible  to  turn  the  non-stationary  series  into  a 

stationary  series  by  simply  differencing  the  series,  but  this  means  that  (long-term) 

information is  lost.  If  the stationarity  property does  not  hold,  it  still  may be that  two 

variables are cointegrated. Consequently, the presence of cointegration can be interpreted 

as  indicating  one  of  a  long-run  equilibrium  relationship,  even  when  individually  the 
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variables are non-stationary. The finding of cointegration in our study indicates a stable 

money demand function and provides evidence that the monetary aggregate may be useful 

as a policy instrument (Ewing and Payne, 1999). In other words, our analysis is testing for 

a  stable,  long-run  relationship  (cointegration)  between  real  money  balances  and  real 

income, the interest rate, the inflation rate and the exchange rate.

Even  if  there  is  cointegration  between  variables,  there  is  also  a  possibility  that  the 

equilibrium does not exist in the model in the short run. In other words, a constrained error 

correction model  may exists  that  captures  the short-term dynamic adjustment  of  these 

variables. The dependent and independent series are both non-stationary, but have a long-

run  relationship,  indicating  that  there  must  be  a  force  which  pushes  or  pulls  the 

equilibrium error back towards zero. To ensure that this disequilibrium is corrected, an 

error  correction  mechanism pushes  back  the  model  towards  the  long-run  equilibrium 

(Engle and Granger, 1987).

Thus, based on the above, the first step is to test for stationarity of time series involved in 

the model, or in other words, to investigate the order of integration of time series. Next, a 

vector autoregression model is estimated and the Johansen procedure is used to examine 

whether  there  is  cointegrating  relationship  between  real  money  demand  and  its 

explanatory variables and, if so, whether it could be shown that the equation estimate of 

money demand would be weakly exogenous with respect to the explanatory variables. 

After having done this, the error correction mechanism is used. The stability of the model 

is finally examined to check for any major structural breaks in the model.

3.6 Conclusion

This chapter discussed the issue of money demand stability and detailed explained the 

variables which are used in estimating the demand for real money balances. In the present 

study real  income, interest  rate, the inflation rate and exchange rate are chosen as the 

explanatory variables in the model  and real  money demand is  the dependent variable. 

Furthermore, the model of the demand for money was presented in both its mathematical 

and econometric form. The chapter ended with the presentation of cointegration and error 

correction mechanism. As it is known, most macroeconomic time series are non-stationary 

and, by using cointegration and error correction model, the identification of the stability in 

the money demand function can be accomplished. 
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CHAPTER FOUR

Empirical results

4.1 Introduction

In this  chapter we present the empirical  results  of the investigation of money demand 

stability in South Africa, Botswana and Nigeria. In the first section we concern the data 

involved in our analysis. Next, we check for stationarity of the time series and investigate 

whether there is a long-run relationship between real money balances and its explanatory 

variables. In the fourth section a vector error correction mechanism is applied in order to 

capture the short-term dynamics of the model. The chapter end by examining the stability 

of money demand function.

4.2 The data

The data used in this study consist of quarterly observations on variables selected for the 

empirical analysis. The variables chosen include broad money M2-defined as M1 (which 

includes currency in circulation) plus quasi money (demand deposits, time deposits and 

saving deposits), income Y (proxied by GDP), interest rate R on the three months T-bill or 

on the 88-day notice deposit  rate  for Botswana,  actual inflation rate  π measured from 

consumer  price  index  and  exchange  rate  ER (national  currency  per  USA dollar)  all 

measured on a quarterly basis. Empirical estimates are made using real money balances 

(M2/P) and real income (Y/P) to obtain feasible and meaningful results. All variables are 

in natural logarithm form, except the inflation rate which was calculated from the first 

differences of the natural logarithm of CPI. The interest rate can enter in either logarithms 

or  levels  (Ericsson,  1998).  In  our  model  interest  is  in  logs.  Convert  data  into natural 

logarithms  has  several  benefits.  First,  it  smoothens  out  the  data  in  comparison to  un-

logged data. Furthermore, the parameter estimates resulting from an estimated equation 

are elasticities and are easier to interpret. Third, equations in logarithmic form allow non-

linear specifications to be estimated in such a way that the coefficients can still interpreted 

as elasticities. For South Africa, broad money, CPI and three months T-bill were collected 

from IMF's International Financial Statistics (IFS), while GDP and exchange rate from the 

South African Reserve Bank for the period 1990Q1 to 2006Q4 due to limitation of data 

making a sample size of 68 observations.  For Botswana,  all  data  were retrieved from 
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IMF's database covering the period from 1994Q1 to 2009Q2 making a sample consisting 

of 62 observations. Finally, Nigeria's data were also collected from the IMF, except from 

GDP which was obtained from Central Bank of Nigeria Statistical Bulletin for the period 

1991Q3 to 2008Q4 making a sample of 70 observations. All the econometric analysis in 

the present thesis was done using the Eviews software package. 

4.3 Integration

A useful  preliminary  step  to  performing  any  regression  analysis  in  order  to  test  the 

stability of money demand is to uncover the properties and characteristics of the actual 

data involved, since some of them may have an impact on the statistical inference used in 

modeling  and  analyzing  the  underlying  economic  system.  As  mentioned  in  the  next 

section,  a prerequisite for cointegration analysis is  that  individual variables considered 

should  be  integrated  of  the  same  order.  That  is  the  reason  for  which  the  stationarity 

property of the relevant time series needs to be examined.

Stationarity  of  the  series  is  a  desirable  property  for  an  estimated  model.  A series  is 

considered to be stationary if it  has a constant mean, constant covariance and constant 

autocovariances for each given lag (Brooks, 2002, Lutkepohl and Kratzig, 2004). In other 

words, stationarity is defined as a condition in which the fundamental characteristics of a 

series do not change over time. If  a series is  stationary,  the unexpected shock (i.e.  an 

(unexpected) change in a variable or the value of an error term during a particular period) 

to the system will die away rapidly, that is, the effect of a shock during the time t will have 

a smaller effect in time t+1 and so on. In comparison to a non-stationary series where the 

effect of a shock to the system will not die away with time.

The use of non-stationary time series in a regression model can lead to violation of the 

classical assumption of standard regression models and spuriously indicate a significant 

relationship when there is none (Hill et al., 2001). If two variables are trending over time, 

a regression of one on the other could have a high R2 ,even if the two variables are totally 

not related to each other. If the standard regression techniques, such as OLS, is applied to 

non-stationary series, the results may appear good, with significant coefficient estimates 

and  high  R2  ,  but  in  actual  fact  they  will  be  valueless  because  they  are  spurious.  In 

addition, the use of non-stationary variables in a regression model can make the standard 

assumptions for asymptotic analysis invalid. This means that the usual t-ratios will not 

follow a t-distribution and the F-statistic will not follow an F-distribution (Brooks, 2002). 
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In order to induce stationarity in a series and solve the problems associated with running 

regressions  on  non-stationary  time  series,  we  should  make  the  relevant  time  series 

stationary by differencing them a certain number of times (Harris, 1995). For example, a 

time series yt that must be differenced d times to become stationary, is said to be integrated 

of order d, i.e I(d), or that yt ~ I(d). So if  yt ~ I(d), then Δd yt ~ I(0). This means that using 

the differencing operator Δ, d times leads to an I(0) process that is therefore stationary 

with no unit roots. In other words, applying the difference operator d times to an I(d) 

process will results to a stationary series. The number of times a variables needs to be 

differenced to render it stationary therefore, depends on how many unit roots are contained 

in the series, for one is removed each time the variable is differenced. An I(0) series is a 

stationary series, while an I(1) series contains one unit root and an I(2) series contains two 

unit roots and it will require differencing twice to induce stationarity.

There are different tests in literature that are used to check for stationarity and some of 

them are described in the next sub-section.

4.3.1 Dickey-Fuller test (DF)

The pioneer formal standard for detecting unit roots in time series was done by Dickey 

and Fuller (1979). The basic objective of the test is to examine the null hypothesis that φ = 

1 in  the first  order  auto  regression,  AR(1),  against  the  alternative |φ|<1.  Consider  the 

simple AR(1) model, as in equation 4.1:

Yt = φYt-1 + εt   ,εt ~WN(0,σ2)       (4.1)

where Yt is the time series variable at time t, Yt-1 is the lag of the time series variable, φ is 

the coefficient of lag of the time series, t is the time and εt is the error term.

Thus, the hypotheses of interest are:

Ηο  : φ=1, the equation can be written as Δ Yt-1  = εt  and Yt  is said to be integrated of order 

one (Yt ~I(1)) or in other words Yt contains a unit root and thus it is non-stationary.

H1 : |φ|<1, Yt will converge to a stationary series (Yt ~I(0)).

Indeed, instead of testing for φ=1, there is an alternative version of the same equation. In 

practice, equation 4.1 can be re-written by subtracting Yt-1 on both sides in order to obtain 

a different version of the test:

Υt – Yt-1 = φ Yt-1 – Yt-1 + εt 
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             Δ Yt = (φ-1) Yt-1 + εt               (4.2)

Equation 4.2 can be re-written as:

Δ Yt = δ Yt-1 + εt ,  δ=(φ-1)          (4.3)

where δ is the coefficient of the lag in the first difference time series.

Thus, the hypotheses of interest are:

Ho  :  δ=0, it  implies that  φ=1, meaning that Yt  contains a unit  root and thus it  is non-

stationary (Yt ~I(1)).

H1 : δ<0, Yt will converge to a stationary series (Yt ~I(0)).

Dickey-Fuller (DF) tests can be conducted allowing for an intercept, or an intercept and 

deterministic trend, or neither, in the test regression. Therefore, three different equations 

can be used for detecting the unit root. Those three equations can be written as:

Δ Υt = δ Yt-1 + εt                           (4.4.a)

Δ Υt = α + δ Yt-1 + εt                  (4.4.b)

Δ Υt = α + βt Τ + δ Yt-1 + εt       (4.4.c)

where α is constant, β is the coefficient of time trend and T is time trend.

The difference between the three equations concerns the presence of deterministic element 

α and β. Equation 4.4.a presents a random walk model, the second equation, 4.4.b, adds 

interception term (drift),  called a random walk with drift  model and the last  equation, 

4.4.c, represents random walk with drift and linear time trend.

Dickey-Fuller tests are also known as t-tests and from the way the hypotheses are stated it 

is obvious that the test considers only one side test (left side) and that is why the relevant 

critical  values are all  negative values.  The null  hypothesis  of the unit  root can not be 

rejected if t-statistic is less negative than the corresponding critical value. On the other 

hand, the null hypothesis is rejected in favour of the stationary alternative when t-statistic 

is more negative that the critical value. 

4.3.2 Augmented Dickey-Fuller (ADF) test

The Dickey-Fuller test is valid only if the error term (εt) appeared to be white noise. In 

other words, the assumption of the DF test is that the error term is uncorrelated. Indeed, 

the error term (εt) will be auto-correlated if there are autocorrelations in the dependent 
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variable  of  the  regression  model.  Therefore,  Dickey  and  Fuller  (1981)  introduced  an 

alternative approach to test a unit root in the case where the error term is unlikely to be 

white noise. This model is well known as the Augmented Dickey-Fuller (ADF).

The ADF test is actually the extension of the DF test by including ρ lags of the dependent 

variable Yt in order to eliminate autocorrelation.

Consider the simple autoregressive process AR(ρ):

Yt = α + ψ1Yt-1 + ψ2Υt-2 + … + ψρΥt-ρ + εt  

Subtract Yt-1 from both sides of the equation to obtain: 

Yt - Yt-1 = α + ψ1Yt-1 + ψ2Υt-2 + … + ψρΥt-ρ - Yt-1 + εt  

The above equation can be re-written as:

Δ Yt-1 = α + δYt-1 + Δ Υt-i + εt       ,where δ = ψi - 1           

Similar to the original DF test, there are three possible alternative models of the ADF:

Δ Yt-1 = δYt-1 + Σ ψiΔ Υt-i + εt                         (4.5.a)

Δ Yt-1 = α + δYt-1 + Σ ψiΔ Υt-i + εt                         (4.5.b)

 Δ Yt-1 = α + βΤ + δYt-1 + Σ ψiΔ Υt-i + εt         (4.5.c)

The hypotheses of the ADF test are the same as the original DF test. Therefore, the null 

hypothesis of the unit root test is H0 : δ=ο, while the alternative of stationarity is H1 : δ<0.

Practically, the ADF procedure will be tested by comparing the absolute value of the ADF 

statistic with the MacKinnon critical value. If ADF statistic is less than the corresponding 

critical value, or in other words, if the absolute value of the ADF statistic is greater than 

the  absolute  value  of  the  critical  value,  since  all  values  are  negative,  then  the  null 

hypothesis of a unit root is rejected in favour of stationarity. However, in case the time 

series is non-stationary at level, then it would be first differenced, second differenced, and 

so on. The differencing method will continue until the null hypothesis is rejected. 

As there are three possible forms of the ADF test as they presented above, it is possible for 

the researcher to have a question about which equation is the most appropriate model to 

test the null hypothesis of the existence of a unit root. As there is no standard criteria for 

model selection as well as, having in mind the fact that most of the variables in levels 

appear to posses trends of some sort, we select in our empirical analysis the third model, 

which contains drift and linear time trend. 
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Another important issue is selecting the optimal number of lags of the dependent variable, 

as ADF test is very sensitive to the lag length in the estimated equation. Including too few 

lags  will  not  remove  all  of  the  autocorrelation.  In  addition,  it  might  cause  the  over-

rejection of the null hypothesis of a unit root at any significant level. On the other hand, 

too many lags included may reduce the power of the test due to more parameters being 

estimated and less numbers of effective observations. This can lead to falsely not rejecting 

the null hypothesis of non-stationarity. In practice, there are many information criteria that 

can be used in order to decide the the number of lags. In our study the lag length was 

chosen based on Modified Hann-Quinn criterion. The results of the ADF unit root test are 

presented below in table 4.1  

Table 4.1: ADFC+T unit root tests, level

South Africa Botswana Nigeria
Variables Lag Length Level Lag Length Level Lag Length Level
lnRM2 1 -1,473

(0.829)
0 -2.518

(0.318)
4 -2.591

(0.285)
lnRY 8 -0.395

(0.985)
5 -1.610

(0.776)
3 -2.926

(0.161)
lnR 0 -1.835

(0.676)
2 -1.765

(0.708)
4 -1.858

(0.664)
π 0 -2.731

(0.227)
6 -0.700

(0.967)
4 -3.09

(0.117)
lnER 0 -1.935

(0.624)
0 -1.762

(0.710)
0 -1.880

(0.653)
ADFC=T  is an ADF with an intercept and a deterministic trend .  The numbers in parenthesis are the p-
values. The 10%, 5% and 1% significance level are -3,16, -3,47 and -4,10 (MacKinnon, 1996).

Table 4.2: ADFC+T unit root tests, first difference

South Africa Botswana Nigeria
Variables Lag Length 1st 

difference
Lag Length 1st 

difference
Lag 
Length

1st difference

lnRM2 1 -5.267
(0.000)

0 -7.779
(0.000)

0 -3.534
(0.044)

lnRY 0 -10.337
(0.000)

0 -12.427
(0.000)

0 -9.634
(0.000)

lnR 0 -5.497
(0.000)

0 -7.167
(0.000)

0 -7.244
(0.000)

π 0 -5.397
(0.000)

0 -5.465
(0.000)

0 -5.54
(0.000)

lnER 0 -7.050
(0.000)

0 -6.256
(0.000)

0 -8.349
(0.000)
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ADFC=T  is an ADF with an intercept and a deterministic trend .  The numbers in parenthesis are the p-
values. The 10%, 5% and 1% significance level are -3,16, -3,47 and -4,10 (MacKinnon, 1996).

We base  our  inferences  on  the  5% level  of  significance.  We  can  not  reject  the  null 

hypothesis of a unit root for all variables since t values are not greater in absolute value 

than the critical 5% significance level. This suggests that there is a unit root for this time 

series and they are non-stationary in level form, but in first difference the null hypothesis 

is rejected, meaning that all variables are integrated of order one, denoted I(1).

4.3.3 Phillips-Perron (PP) tests

As we mentioned before, when using the ADF method, we need to make sure that the 

error terms are uncorrelated, otherwise the test may be biased. An alternative approach to 

reduce the problem was tested by Phillips and Perron (1988).

This  method,  although  it  is  similar  to  ADF  tests,  differs  in  which  they  use  a  non-

parametric statistic method to take care of serial correlation in the error terms without 

adding the lagged difference.

The regression of the PP test is an AR(1) process, which can be written as: 

Δ Υt = α + δ Yt-1 + εt      ,where δ =ψ – 1

Similar to DF and ADF tests, there are three possible alternative models of PP:

Δ Υt = δ Yt-1 + εt

Δ Υt = α + δ Yt-1 + εt

Δ Υt = α +βt (t-T/2) + δ Yt-1 + εt

While the ADF test  corrects  higher order  serial  correlation by adding lagged different 

terms on the right-hand side, the PP test makes a correction to the t-statistic of coefficient 

δ in the ADF test from AR(1) regression to account for serial correlation. In other words, 

PP corrects for any serial correlation and heteroskedasticity in the error terms of the test 

regression  by  directly  modifying  the  t-statistics.  Therefore,  the  PP method  is  just  a 

modification of the ADF t-statistic that takes into account the less restrictive of nature 

process. However, both the ADF and PP methods are tested by comparing the t-statistic of 

δ with MacKinnon's (1991) critical values. The hypothesis of the existence of unit root is 

not rejected if the t-statistic is greater than the corresponding critical value.

The PP test have some advantages over the ADF test. Firstly, it is robust to general forms 
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of heteroskedasticity in the error term (εt) and secondly, the researcher does not have to 

specify a lag length for the test regression.

The results of the PP test are presented in table 4.3 below: 

Table 4.3: PPC+T unit root tests

South Africa Botswana Nigeria
Variables Level 1st 

difference
Level 1st 

difference
Level 1st 

difference
lnRM2 -2.031

(0.573)
-8.855
(0.000)

-2.619
(0.273)

-7.779
(0.000)

-2.037
(0.570)

-11.761
(0.000)

lnRY -0.739
(0.965)

-13.415
(0.000)

-1.918
(0.0632)

-9.839
(0.000)

-3.362
(0.065)

-15.968
(0.000)

lnR -2.237
(0.491)

-5.540
(0.000)

-2.334
(0.409)

-7.293
(0.000)

-3.170
(0.098)

-15.671
(0.000)

π -3.274
(0.079)

-4.954
(0.000)

-2.051
(0.561)

-5.193
(0.000)

-2.751
(0.220)

-5.586
(0.000)

lnER -2.088
(0.542)

-7.004
(0.000)

-1.917
(0.633)

-6.277
(0.000)

-1.931
(0.627)

-8.349
(0.000)

PPC=T is an PP with an intercept and a deterministic trend. The numbers in parenthesis are the p-values. 
The 10%, 5% and 1% significance level are -3,16, -3,47 and -4,10 (MacKinnon, 1996).

We base  our  inferences  on  the  5% level  of  significance.  We  can  not  reject  the  null 

hypothesis of a unit root for all variables since t values are not greater in absolute value 

than the critical 5% significance level. This suggests that there is a unit root for this time 

series and they are non-stationary in level form, but in first difference the null hypothesis 

is rejected, meaning that all variables are integrated of order one, denoted I(1).

Summarizing up the results of both ADF and PP unit root tests, the statistical evidence 

concludes that for the three countries: South Africa, Botswana and Nigeria, real money 

balances RM2, real income Y, interest rate, inflation rate and the exchange rate are all non-

stationary in level form and become stationary after first differenced.

4.4 Cointegration

Most macroeconomic time series are typically non-stationary (Nelson and Plosser, 1982, 

Hill,  Griffiths  and  Judge,  2001).  Thus,  the  non-stationarity  nature  of  the  majority  of 

macroeconomic time series has prompted the development of various non-stationary time 

series analysis techniques, the most prominent being cointegration analysis. 

The idea of cointegration can be related to the concept of long-run equilibrium between 

time series when one allows for the possibility of non-stationarity in the underlying series. 

According  to  Engle-Granger  (1987),  equilibrium  is  defined  as  a  stationary  point 
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characterized  by  forces,  which  tend  to  push  the  economy  back  towards  equilibrium 

whenever it moves away. The method of cointegration  reveals that if a linear combination 

of  non-stationary  variables  is  stationary  (I(o)),  then  the  variables  are  said  to  be 

cointegrated, meaning that they cannot move too far apart. Conversely, if the variables are 

not cointegrated, they tend to drift apart. In other words, cointegration is able to provide 

non-spurious results when regressing the level of the variables on each other, even when 

variables  are  non-stationary,  providing  that  these  variables  are  integrated  of  the  same 

order. This is because when variables are integrated of the same order, they contain the 

same trend(s) and therefore, to regress the variables on each other will cause these trends 

to cancel out, leaving only the pure relationship between the variables behind, according 

to Engle-Granger (1987). 

There are many cointegration methods in literature, some of the most popular is the one 

suggested by Engle- Granger (1987), by Johansen (1988) and by Johansen and Juselius 

(1990). Johansen's  procedure is preferred to the Engle-Granger approach in our study 

because  it  provides  an  opportunity  to  evaluate  the  presence  of  multiple  cointegrating 

relationships among variables. In addition, Engle-Granger's method has been criticized for 

low power in estimation due to the usual finite sample problem as a significant small 

sample bias is known to exist in estimates of its cointegrating relationships (Brooks, 2002, 

Adam, 1991, Hafer and Jansen, 1991, Sriram, 1999).  As a result,  despite the fact  that 

Engle-Granger approach is a simple two-step procedure, we employ the one suggested by 

Johansen in order to examine the existence of a long-run relationship between real money 

balances and its explanatory variables.  

4.4.1 Johansen procedure

The  Johansen  test  is  a  maximum  likelihood  approach  based  on  trace  and  maximum 

eigenvalue statistic in order to test for the existence of a cointegrating vector in a VAR(k) 

model, where k is the number of lags. The formula of the vector autoregressive (VAR) 

model is:

 Xt = A1 Xt-1 + A2 Xt-2 +...+ Ak Xt-k + BYt + et        (4.6)

where  Xt  is  a  vector  of  non-stationary  I(1)  variables  which  are  being  examined  for 
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cointegration,  A1,  A2,...,Ak  is coefficient vector of lagged endogenous variables,  Yt  is a 

vector of deterministic variables, such as constant, time trend, seasonally dummies, e.t.c, 

and et is a vector of white noise errors. 

By employing the appropriate manipulations we can rewrite the VAR model as,

ΔXt = ΠXt-1 + ΓiΔXt-i + BYt + et               (4.7)           

where Π = Ai – Ι and Γi = - Αj          

The matrix of interest is the coefficient matrix Π which indicates the long-run relationship 

between the variables in Χt  . The rank of the Π matrix (r) conveys important information 

about the cointegrating behavior of the variables. In case that the rank r is zero, the matrix 

Π is null and equation (2) is the usual VAR model in first differences. In other words, there 

is  no  cointegration  among  the  I(1)  variables.  If  the  matrix  appears  to  be  full  rank 

(r=n),where  n  is  the  number  of  endogenous  variables,  implies  that  all  variables  are 

stationary. If the rank is equal to one (r=1), there is a single cointegrating vector and Πxt-k 

is the error correction term. Lastly, for the case where 1<rank (r)<n, it can be said that 

there are r cointegrating vectors among non-stationary series. 

According  to  Johansen,  the  rank  of  the  matrix  Π  and  the  number  of  cointegrating 

relation(s) will be determined using two commonly used likelihood ratio (LR) statistics, 

the trace statistic (LR trace) and maximum eigenvalue statistic (LR max), shown in equations 

(4.8) and (4.9) respectively        

LRtrace = -T    (4.8)

                                      LR max = -Τ ln (1-λr+1)                     (4.9)

where T is the sample size and λ is the i-th largest canonical correlation. 

The trace statistic tests the null hypothesis that there are at most r cointegrating vectors, 

against  the  alternative  hypothesis  of  r  or  more  cointegrating  vectors.  Meanwhile,  the 

maximum eigenvalue statistic tests r cointegrating vectors against the alternative of r+1 

cointegrating vectors. The null hypothesis is rejected when t-statistic is greater than the 

corresponding critical value.

Since the Johansen cointegration test on the assumption of Gaussian error term in a VAR 

system, the lag orders of bivariate VAR model must be selected a priori in order to correct 
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for serial autocorrelation. The specification of the lag length of the VAR is tested using the 

five information criteria reported in Eviews, namely the Sequential Modified Likelihood 

Ratio (LR),  the Final  Prediction Error (FPE),  Akaike Information Criterion (AIC),  the 

Schwartz Information Criterion (SC) and the Hannan-Quinn Information Criterion (HQ). 

These  criteria  may  produce  conflicting  VAR  order  selections.  In  case  this  occurs, 

preference was given to the SC, if it produced economically interpretable results, which is 

the one that we use in this study. Thus, the decision of the number of lags (k) is done by 

choosing the model at which corresponds to the minimum value of information criteria 

and in our study is k=1 for the three counties, so we use a VAR(1) model. For convenience 

lag length selection in the VAR models are presented in Table 2 in the appendix.

We use the trace and maximum eigenvalue cointegration tests that are carried out with the 

selected lag orders  to  determine the rank of  the matrix  Π as  outlined above.  In  these 

cointagration tests,  we allow for  linear  deterministic  trends in  the level  data  and only 

intercepts in the cointegrating equations. 

Cheung and Lai (1993) argued that Johansen's likelihood ratio (LR) tests are dirived from 

asymptotic  results  and  standard  inferences  in  finite  samples  may  not  be  appropriate. 

Johansen's LR tests are biased towards finding cointegration frequently in finite samples 

when asymptotic critical values are used. The finite sample bias of Johansen's test is a 

positive function of T/(T-nk) where T signify the sample size, n the number of variables in 

the estimated system and k the lag length. Reimers (1992) suggested adjusting Johansen's 

test statistic by a scaling factor of (T-nk)/T and comparing them with their asymptotic 

critical values. Following Reimers, the computed test statistics were adjusted using the 

scaling factor.1 The results of Johansen's trace and eigenvalue tests are presented in tables 

4.4 and 4.5 respectively.

Table 4.4: Johansen test-trace statistic

South Africa Botswana Nigeria
Critical value 
(5%)Trace statistic

r=0 95.99017 76.20825 89.17101 69.81889

r=1 37.30077 30.51328 48.40338 47.85613

r=2 16.95972 16.01795 24.7690 29.79707

r=3 6.185491 6.86847 7.92512 15.49471

r=4 1.739905 0.41836 3.33293 3.841466

1 The scaling factors for South Africa, Botswana and Nigeria are 0.926, 0.919 and 0.928 respectively.
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Table 4.5: Johansen test-maximum eigenvalue statistic

South Africa Botswana Nigeria
Critical value 
(5%)Max eigenvalue statistic

r=0 54.34642 45.69497 46.14248 33.87687

r=1 18.83581 14.49532 14.63727 27.58434

r=2 7.40450 9.149487 9.23909 21.13162

r=3 6.68903 6.45010 6.51327 14.26460

r=4 1.61114 0.41836 0.42246 3.841466

According to both statistics, when r=0 the null hypothesis that ''no cointegrating vector 

exists'' is rejected in favor of ''at least one cointegrating vector exists'' since t-statistic is 

greater  than  the  corresponding  critical  value.  When  r=1  the  null  hypothesis  of  ''one 

cointegrating  vector  exists''  is  not  rejected  against  the  alternative  of  ''at  least  two 

cointegrating vectors exists'' expect in case of Nigeria when we apply trace statistic. Thus, 

based on maximum eigenvalue statistic we found evidence for a long-run relationship, or 

in  other  words,  there  is  a single cointegration vector among real  money demand,  real 

income, the interest rate, the inflation rate and the exchange rate in the three countries: 

South Africa, Botswana and Nigeria.

The next step is to estimate the normalized cointegration vector by setting the coefficient 

on real money demand (LnRM2) at -1 and then the vector equation will represent the 

long-run money demand function. In addition, the coefficient of each variables shows the 

elasticity of each variable on the M2 money demand.  

Table 4.6: The normalized cointegration for M2 money demand function in South Africa

LnRM2 LnY LnR π LnER

-1 2,1552
(-22.22 )

0,0655
(-1.71)

0,1560
(-4.65)

-0,1178
(1.79)

The number in parentheses are the t-values for the null hypothesis that coefficient are equal to zero. The 
10%, 5% and 1% critical values are 1.64, 1.96 and 2.57 respectively       

                                              

Thus, the long-run money demand function for real broad money in South Africa can be 

written in the form as below:

LnRM2 = βο + 2,1552LnY + 0,0655LnR + 0,1560π - 0,1178LnER + et        (4.10)
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As can be seen the coefficients of both interest rate and exchange rate are not statistically 

significant  at  5% level  of  significance.  This  means that  both the  interest  rate  and the 

exchange rate do not have a statistical influence on money demand in South Africa. It 

agrees with Contogiannis and Shahi (1982) who showed that the interest rate included in 

their model is found to be not statistically significant. All the other estimated coefficients 

are  statistically  significant  with  inflation  rate  having  wrong sign,  against  what  theory 

suggests. The income elasticity of money demand is 2,1552, meaning that a 1% increase 

in real income in South Africa leads to a 2,1552% increase in M2 money demand in South 

Africa. 

Table 4.7: The normalized cointegration for M2 money demand function in Botwsana

LnRM2 LnRY LnR π LnER
-1 3.8958

(-8.309)
-1.184
(2.391)

-0.9220
(2.905)

-0.992
(4.080)

The number in parentheses are the t-values for the null hypothesis that coefficient are equal to zero. The 
10%, 5% and 1% critical values are 1.64, 1.96 and 2.57 respectively 

Thus,  the long-run money demand function for real  broad money in Botswana can be 

written in the form as below:

LnRM2 = βο + 3.8958LnY – 1.184LnR - 0,9220π - 0,992LnER + et        (4.11)

As can be seen assuming a 5% level of significance all the coefficients are statistically 

significant and have the expected signs. Thus, interest rate, inflation rate and exchange 

rate, as anticipated, tend to reduce real money demand. It agrees with Mosweu (2003). The 

results  show that  income elasticity  is  3.89.  The  relative  high  elasticity  is  not  entirely 

unexpected as it shows the strong transactionary motive for holding money in Botswana, 

like in other developing countries. This result agrees with Mosweu (2003) who reported an 

income elasticity of 2.45,  while it  differs  to  this  of Kganetsano (2001) who found an 

income elasticity of 1.11.

Table 4.8: The normalized cointegration for M2 money demand function in Nigeria

LnRM2 LnRY LnR π LnER
-1 2.060

(-5.211)
2.195
(-5.697)

2.514
(-9.913)

-1.099
(4.191)

The number in parentheses are the t-values for the null hypothesis that coefficient are equal to zero. The 
10%, 5% and 1% critical values are 1.64, 1.96 and 2.57 respectively 
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Thus, the long-run money demand function for real broad money in Nigeria can be written 

in the form as below:

LnRM2 = βο + 2.060LnY + 2.195LnR + 2.514π – 1.099LnER + et        (4.12)

As can be seen from the above results, all the coefficients are statistically significant, but 

only real income and the exchange rate have the expected signs. This finding is consistent 

with Owoye and Onafowora (2007) who concluded that real income and exchange rate 

affect real money balances positively and negatively respectively. Thus, both interest rate 

and inflation rate, against what theory suggests, tend to increase real money demand. This 

results agrees with Nwafor et. al. (2007) who found that the demand for broad money M2 

is positive related to interest rate and expected inflation. The income elasticity was found 

to  be at  around 2.060, meaning that  a  1% increase in  real  income leads to  a  2.060% 

increase in M2 money demand in Nigeria. The fact that income elasticity was reported to 

be above unity agrees with Owoye and Onafowora (2007) and Nwafo et. al. (2007) who 

found an income elasticity of 2.067 and 5.43 respectively, while it differs from Akinlo 

(2006) who reported a unitary income elasticity at around 1.094.

Based on our analysis above, one long-run equilibrium relationship of broad money M2 is 

specified in all countries: South Africa, Botswana and Nigeria. 

The weak exogeneity of the individual variable in the each country's system can be tested 

by restricting αi  =0, where α is the adjustment coefficient vector and i=1,2,3,4,5. If zero 

restriction is not rejected, it means that the variable has no feedback on the past deviation 

from the long-run money demand relationship. In other words, the variable is said to be 

weakly exogenous in the system. Tables 4.8-4.10 show the result of weak exogeneity test 

of variables in the cointegration.

 Table 4.9: The test for cointegration restriction for weak exogeneity in South Africa

Variable LR statistics

LnRM2 Χ2 (1) = 36,853 (0,000)

LnY Χ2 (1) = 40,796 (0,000)

LnR Χ2 (1) = 2,622 (0,105)

π Χ2 (1) = 13,708 (0,000)

LnER Χ2 (1) = 2,954 (0,085)
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According to the LR test statistics and assuming a 5% level of significance, real money 

balances (LnRM2), real income (LnY) and inflation rate (π) are not weakly exogenous. 

However, the interest rate (LnR) and the exchange rate (LnER) appeared to be weakly 

exogenous as the test statistic is insignificant. Therefore, we continue the VECM in the 

next step by using LnRM2, LnY and π as endogenous variables and LnR and LnER as 

exogenous in case of South Africa.

Table 4.10: The test for cointegration restriction for weak exogeneity in Botswana

Variable LR statistics

LnRM2 X2 (1) = 5.831 (0.015)

LnY X2 (1) = 33.748 (0.000)

LnR X2 (1) = 3.512 (0.060)

π X2 (1)= 3.463 (0.062)

LnER X2 (1)= 10.424 (0.001)

According to the LR test statistics and assuming a 5% level of significance, the interest 

rate and the inflation rate appeared to be weakly exogenous, while real money balances, 

real income and the exchange rate are not. Therefore, in case of Botswana, we apply the 

VECM by using LnRM2, LnRY and LnER as endogenous variables and LnR and π as 

exogenous.

 Table 4.11: The test for cointegration restriction for weak exogeneity in Nigeria

Variable LR statistics

LnRM2 X2 (1) = 4.01 (0.040)

LnY X2 (1) = 11.252 (0.000)

LnR X2 (1) = 11.779 (0.000)

π X2 (1) = 8.645 (0.003)

LnER X2 (1) = 9.520 (0.002)

According  to  the  LR  test  statistics  and  assuming  a  5% level  of  significance,  all  the 

variables appeared not to be weakly exogenous. Therefore, we apply the VECM by using 

LnRM2, LnRY, LnR, π and LnER as endogenous variables in case of Nigeria.

We can go further to analyze the short-run dynamics of the money demand function.
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4.5 Vector error correction model (VECM)

Finding that there is cointegration between variables does not mean that equilibrium exists 

in the model. The cointegration technique captures the long-run relationship between the 

dependent and explanatory variables, but does not captures the dynamic response of the 

former to changes in the latter. In other words, when time series are cointegrated, meaning 

that a long-term or equilibrium relationship exists between them, the short-run dynamics 

of the relationship will be modeled with an error-correction framework. Even if there is 

cointegration relationship between variables,  there is  a possibility that  in the short-run 

there may be disequilibrium. The cointegrating regression does not take the short-term 

movements of the variables into account and that is the reason for which it is inappropriate 

to use as the final specification of the model.

To correct for these disequilibrium issues, the Vector Error Correction Model (VECM) is 

introduced to estimate how the observed model moves towards the long-run equilibrium 

whenever  it  has  been  pushed  away  (Engle  and  Granger,  1987).  The  error-correction 

mechanism pushes the model, or better the error, back towards the long-run equilibrium 

(Engle-Granger, 1987). The short-term model, with an error correction effect reveals how 

adjustment  mechanism  works  to  revert  to  equilibrium,  when  real  money  demand  is 

disturbed by long-run exogenous shocks. In practice, the dynamics affecting the short-

term real money demand are the differenced forms of the variables used in the long-term. 

Fundamentally, the error-correction model contains the lagged error term to capture the 

long-term dynamics in the short-run, which represents adjustment to excess money in the 

previous periods.

The formula of the VECM model is the one presented in equation 4.11. The VECM is also 

often presented in the form of a change in the dependent variable being a function of the 

explanatory variables and the error correction term, as expressed in equation 4.13:

ΔXt = μο +  + δECTt-1 + et     ( 4.13)

where  ECT represents  the  error  correction  term which  derives  from the  cointegration 

vectors. δ is the error-correction coefficient which records the response of the dependent 

variable in each period t. In other words, δ shows the speed of adjustment back to the 

long-term equilibrium; it should have a negative (significant) sign not larger than one. The 

implications of the negative error correction term for the demand for real money, is that 

when the level of the money stock is in disequilibrium, for example, if it is too high in 
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relation to the explanatory variables, the negative value of the error term would cause a 

downwards adjustment in the level of the money stock to occur in subsequent periods in 

order to correct for the disequilibrium error. If the error term coefficient is low (close to 

zero), it means that the dynamic effects dominate the behavior of real money demand in 

the short-term. In contrast, if it is large (close to one), it implies that the long-term effects 

dominate  the  behavior  of  real  money  demand  in  the  short-term,  so  the  short-term 

dynamics have little effect on the real money balances.

As we mentioned in the previous part, in our VECM analysis in case of South Africa we 

impose LnRM2, LnY and π as endogenous variables and LnR and LnER as exogenous. 

The results of the VECM are presented in table 4.12 below:

Table 4.12: The results of VECM for M2 money demand in South Africa

Error Correction D(LnRM2) D(LnRY) D(π)

CointEq1 -0.223431
(-4.797)

0.168119
(2.589)

0.674316
(2.336)

D(LnRM2(-1)) -0.005406
(-0.049)

-0.240344
(-1.592)

0.684567
(1.020)

D(LnRY(-1)) -0.433248
(-4.326)

-0.029023
(-0.207)

1.531202
(2.466)

D(π(-1)) -0.048409
(-2.450)

0.031874
(1.157)

0.446021
(3.642)

C 0.318496
(2.582)

0.041710
(0.242)

0.906956
(1.186)

LnR -0.005458
(-0.480)

-0.036058
(-2.279)

0.027859
(0.396)

LnER -0.061741
(-2.239)

0.012440
(0.323)

-0.213686
(-1.250)

The number in parentheses are t-statistic of the null hypothesis that coefficients are statistically equal to 
zero. The 10%, 5% and 1% critical values are 1.64, 1,96 and 2.57 respectively. 

As  can  be  seen  in  the  above  table,  the  coefficient  of  the  error  correction  term  in 

D(LnRM2)  and D(LnY)  are  1% significant,  while  5% significant  for  D(π).  It  can  be 

concluded that broad money demand, real income and inflation rate have adjusted to the 

long-run equilibrium relationship. Considering D(LnRM2) as a dependent variable,  the 

results found that the coefficient of the error correction term (ECT(-1)) for M2 money 

demand is -0.22, meaning that the disequilibrium of the broad money demand function in 

South Africa will be corrected approximately 22% within a quarter. This result is not too 

far from Moll (2000) and Tlelima and Turner (2004). It is interesting that changes of lag 
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for LnRM2 are insignificant for every lag included (one lag in our study), suggesting that 

the changes of lag for LnRM2 have no affect on current M2 money holding in the short 

run.  However,  the  coefficient  of  D(LnY(-1))  is  10%  significant,  but  with  negative 

coefficient,  as  well  as the variable  D(Lnπ(-1))  is  5% significant.  This means that  real 

income and inflation rate in the past have an affect on current broad M2 money demand. 

The coefficient of LnR is insignificant at 1%, while the one of LnER is significant at 5%, 

meaning that a 1% decrease in exchange rate in a quarter  leads to an increase in M2 

current money demand of around 6%.

By eliminating the insignificant terms, the short-run M2 money demand function in South 

Africa at 5% level of significance is:

LnRM2 = -0.22ECTt-1 – 0.43DLnRYt-1 – 0.04Dπt-1 – 0.06LnER + 0.31              (4.14)  

(-4.79)            (-4.32)            (-2.45)          (-2.23)    (2.58)

In case of Botswana,  in our VECM analysis we impose LnRM2, LnRY and LnER as 

endogenous variables and LnR and π as exogenous, as mentioned in the previous part. The 

results of the VECM analysis are presented in table 4.13:

Table 4.13: The results of VECM for M2 money demand in Botswana 

Error 
Correction

D(LnRM2) D(LnRY) D(LnER)

CointEq1 -0.028300
(-0.89203)

0.308722
(5.63464)

-0.116542
(-4.40871)

D(LnRM2(-1)) 0.043884
(0.31958)

0.303571
(1.28006)

0.318481
(2.78345)

D(LnRY(-1)) -0.191039
(-2.16071)

0.108049
(0.70761)

-0.313488
(-4.25521)

D(LnER(-1)) -0.111019
(-0.74327)

-0.428135
(-1.65968)

0.129703
(1.04213)

C 0.800221
(2.15980)

-0.957874
(-1.49696)

1.005111
( 3.25569)

LnR -0.258911
(-2.02514)

0.026830
(0.12151)

-0.195241
(-1.83274)

π -0.044203
(-1.24182)

0.209437
(3.40688)

-0.128767
(-4.34147)

The number in parentheses are t-statistic of the null hypothesis that coefficients are statistically equal to 
zero. The 10%, 5% and 1% critical values are 1.64, 1,96 and 2.57 respectively. 

As can be seen in the above table, the coefficient of the error correction term in D(LnER) 
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is  negative  and  significant  at  1%  level  of  significance,  while  the  one  of  D(LnRY), 

although it is significant at 1%, it was found to be positive. Considering D(LnRM2) as a 

dependent  variable,  the  results  found  insignificant  error  correction  term  (ECT(-1)), 

implying the absence of a negative feedback mechanism. Additional, it indicates that no 

cointegration can be concluded on the money demand function for Botswana. This finding 

rejects those earlier results obtained from Johansen's likelihood tests. Alternatively, the 

results  suggest  the  use  of  other  determinants  or  that  traditional  money  demand 

specification  is  more  appropriate  in  modeling  long-run  money  demand  for  Botwsana 

(Tang, 2007). 

By  eliminating  the  insignificant  terms,  the  short-run  M2  money  demand  function  in 

Botswana at 5% level of significance is:

LnRM2 = -0.19DLnRYt-1 – 0.25LnR + 0.80                             (4.15)

                                       (-2.16)              (-2.02)     (2.15)

In  case  of  Nigeria,  we  impose  all  variables:  LnRM2,  LnRY,  LnR,  π  and  LnER  as 

endogenous in our VECM analysis. The results are presented in table 4.14:

Table 4.14: The results of VECM for M2 money demand in Nigeria 

Error 
Correction

D(LnRM2) D(LnRY) D(LnR) D(π) D(LnER)

CointEq1 -0.076032
(-3.35578)

0.076306
(2.71500)

0.172631
(4.10577)

0.014424
(2.09962)

0.047532
(1.27784)

D(LnRM2(-1)) -0.397961
(-3.80939)

-0.050322
(-0.38831)

0.159274
(0.82156)

-0.156191
(-4.93102)

-0.076669
(-0.44702)

D(LnRY(-1)) -0.330125
(-3.37608)

-0.196725
(-1.62184)

-0.037056
(-0.20421)

0.116889
(3.94251)

-0.015913
(-0.09912)

D(LnR(-1)) -0.042766
(-0.67110)

0.139458
(1.76421)

0.245268
(2.07402)

0.019734
(1.02133)

0.070349
(0.67242)

D(π(-1)) 1.187326
(4.12643)

-1.376893
(-3.85763)

-0.591277
(-1.10733)

0.714468
(8.18943)

-0.601950
(-1.27426)

D(LnER(-1)) -0.019078
(-0.23301)

-0.102656
([-1.01073)

-0.002308
(-0.01519)

-0.023544
(-0.94839)

-0.066439
(-0.49426)

C 0.032641
(1.58025)

0.094618
(3.69279)

0.008102
(0.21138)

0.022839
(3.64676)

0.075977
(2.24046)

The number in parentheses are t-statistic of the null hypothesis that coefficients are statistically equal to 
zero. The 10%, 5% and 1% critical values are 1.64, 1,96 and 2.57 respectively.        

The  results  of  the  above  table  suggest  that,  considering  D(LnRM2)  as  a  dependent 

variable, the coefficient of the error correction term (ECT(-1)) is significant at 1% level of 
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significance  at  around -0.07.  This  implies  that  the  disequilibrium of  the broad money 

demand function in Nigeria will be corrected approximately 7% within a quarter. This 

agrees  with  Owoye  and Onafowora  (2007)  who  found  error  correction  term to  be  at 

around -0.062. Changes of lag for LnR and LnER are insignificant for every lag included 

(one lag in our study), meaning that changes of lag for LnR and LnER have no effect on 

current M2 money holding in the short run. However, the coefficients of D(LnRM2(-1)) 

and D(LnRY(-1)) are 1% significant with negative sign, while the one of D(π(-1)) is 1% 

significant but with positive sign. This implies that real money balances, real income and 

inflation rate in the past have an affect on current M2 broad money demand.

By  eliminating  the  insignificant  terms,  the  short-run  M2  money  demand  function  in 

Nigeria at 5% level of significance is:

LnRM2 = -0.07ECTt-1 – 0.39DLnRM2t-1 – 0.33DLnRYt-1 + 1.18Dπt-1        (4.16)

                               (-3.35)            (-3.80)                (-3.37)              (4.12)

                                     

4.6 Stability of money demand function

We alluded to the fact that the stability of the demand for money is a crucial determinant 

of the effectiveness of monetary policy. In addition to the positive results obtained for the 

cointegrating relationship between real money balances and its explanatory variables in 

South Africa, Botswana and Nigeria, which in itself is an indication of stable long-run 

relationship between these variables, two types of tests are employed in our analysis in 

order to establish model stability. The need for this is suggested by the fact that while 

long-run relationships may be confirmed by the results of the co-integrated equations, it is 

possible that changes in the financial environment may have rendered unpredictable short-

run deviations of money demand from their  long-run equilibrium. Such deviations are 

observable from the instability of the coefficients of the determinants of money demand in 

the  vector  error  correction  model.  In  order  to  find out  if  the  coefficients  of  the  error 

correction model are stable over the sample period, we performed the Cusum and Cusumq 

tests proposed by Brown et al. (1975). 

The  advantage  of  such  a  test  over  the  Chow test  is  that  the  former  test  requires  the 

specification of the break points, while the latter uses the cumulative sum of recursive 

residuals based on the first n observations and is updated respectively and plotted against 

break point (Quattara, 2004). On the other hand, Cusumq test uses the squared recursive 
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residuals in the same manner as Cusum test.

The decision about the parameter stability relies on the position of the plot relative to the 

5% critical bound. If the plot of the Cusum and/or Cusumq lies within the 5% critical 

bound, then the null hypothesis that the coefficients are stable or in other words, the null 

hypothesis  of  parameter  stability  can  not  be  rejected.  The  Cusum  test  is  useful  for 

detecting  systematic  changes  in  the  regression  coefficients,  while  the  Cusumq  test  is 

useful in situations where the departures from the constancy of the regression coefficients 

is haphazard and sudden.

   

Figure4.1: Plots of CUSUM (a) and CUSUMQ (b) in South Africa 
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As can be seen in the Figure 4.1 the estimate of cusum shows that there is an evidence of 

instability at around 2006, which is in fact the end of the sample period. However, the 

estimate of cusumq seems to be stable over the whole sample period. Thus, we can infer 

that for the estimated time period there are no major shifts in the demand for M2 broad 

money function, meaning that broad money M2 is stable over the estimated time period.
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Figure4.2: Plots of CUSUM (a) and CUSUMQ (b) in Botswana
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In figure 4.2 the estimate of cusumq shows that there is an evidence of instability between 

2002-2006. However, the estimate of cusum seems to be stable over the estimated time 

period for Botswana as the demand equation stays within 5% critical bound.

Figure4.3: Plots of CUSUM (a) and CUSUMQ (b) in Nigeria
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As can be seen in the figure 4.3 the estimate of cusum appeared to be stable, while the 

cusumq shows that there is an evidence of instability during 1996-2000.

From the above analysis we can infer that M2 broad money demand function is rather 

stable in South Africa, Botswana and Nigeria.
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4.7 Conclusion

In this chapter we presented the results of the empirical investigation of money demand 

stability for South Africa, Botswana and Nigeria over the respectively estimated sample 

periods. Unit root tests indicated that all variables included in each country's model are 

stationary  after  first  differenced  (i.e  are  I(1)).  The  Johansen's  approach  test  for 

cointegration confirmed a unique long-run relationship between real money balances and 

its explanatory variables and the nature of this cointegration was confirmed by the weak 

exogeneity test results. Therefore, this paved the way for the formulation of an appropriate 

vector error correction model, which was used to evaluate the short-run properties of the 

demand for money function in each country. The value of income elasticity found to be 

2.15 for South Africa, 3,89 for Botswana and 2.06 for Nigeria and most importantly they 

are positive and significant in agreement with economic theory.  The coefficients of real 

income and exchange rate have the expected signs (positive and negative alternatively) 

and were significant in the long run, expect the case of South Africa, where the exchange 

rate is insignificant. Interest rate found either not to have a statistical influence on money 

demand  (for  South  Africa)  or  to  have  the  wrong  sign  (for  Nigeria).  Inflation  rate  is 

consistent with economic theory only is case of Botswana. Most importantly, the vector 

error correction model showed a significant error correction term with a negative sign for 

South Africa and Nigeria and an insignificant one for Botswana. The demand for money 

function  in  each  economy appeared  to  be  stable  over  the  respectively  estimated  time 

period, meaning that it can be an appropriate tool for determining a suitable target for 

monetary policy in those countries. The evidence presented in this study indicates that the 

broad money aggregate M2 can be used as a useful measure with which to gauge the long 

run economic impacts of changes in monetary policy.  
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CHAPTER FIVE

        Short run dynamics

5.1Introduction

This chapter presents the short run dynamics of our model in order to provide further 

insight into the relationships between real money balances and their determinants. For this 

purpose we present the impulse response analysis and the variance decomposition analysis 

in sections 5.2 and 5.3 respectively. The chapter ends with the conclusions. 

5.2 Impulse response

In  section  4.5  we  estimated  the  VECM  which  provided  estimates  of  the  speed  of 

adjustment coefficients. These parameters describe the longer-term dynamic behavior of 

the  individual  time  series  relative  to  divergences  from  the  long-run  equilibrium 

relationship.  To  complete  our  study  we  should  also  be  interested  in  the  short-term 

dynamics  of  the  system.  Thus,  impulse  response  function  is  computed  to  give  an 

indication of the system's dynamic behavior.

The impulse response function can be used to predict the responses from money demand 

determinants to money demand balances. It show how a variable in the VECM system 

responds to a single 1% change in other variable of interest. In other words, it maps out 

the short-term behavior of each variable in response to shocks to the system. 

Figures 5.1 to 5.3 illustrate the estimated impulse response functions over a ten quarter 

horizon for South Africa, Botswana and Nigeria respectively. 
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Figure 5.1: The impulse response of M2 in South Africa
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As can be seen from the above figure in case of South Africa, a one standard deviation 

money shock immediately   increases  real  money balances  in  the  first  quarter.  Money 

balances then wobble up and down in the second quarter until they remain rather constant 

after 10 quarters. A money shock on real income is not permanent, but an obvious positive 

influence in the short-run can be observed. Moreover, a positive money shock has a lagged 

influence  on  interest  rate,  inflation  rate  and  exchange  rate  and  leads  to  a  permanent 

increase. 
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Figure 5.2: The impulse response of M2 in Botswana 
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The impulse response function for Botswana in figure 5.2 reveals that a money shock 

increases money demand after four quarters until money demand becomes rather stable 

after eight quarters. On the other hand, a money shock cause a sudden drop on real income 

after two quarters and then real income stabilizes in three quarters latter. A money shock 

goes back the inflation rate to  the steady state after six quarters. Lastly, a money shock 

has a positive  influence of both interest rate and exchange rate.
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Figure 5.3: The impulse response of M2 in Nigeria 
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As can be seen from figure 5.3 in Nigeria the impulse response function shows that a 

money  shock  increases  real  income  until  it  goes  back  to  its  steady  state  after  seven 

quarters, while it positive influence interest rates. On the other hand, a money shock affect 

negatively inflation rate and exchange rate.  

5.3 Variance decomposition

This is an alternative method to the impulse response function for examining the effects of 

shocks to the dependent variables. The variance decomposition measures the percentage of 

variation in money demand induced by shocks emanating from its relevant determinants. 

In other words, this technique indicates the importance of certain variables but fail to give 

information  about  the  direction  of  the  responses  of  the  variable  to  certain  shocks,  as 

impulse  response  function  does.  Tables  5.1  to  5.3  below  present  the  variance 
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decomposition estimates for South Africa, Botswana and Nigeria respectively for a ten 

quarter time horizon.

Table 5.1: Variance decomposition of M2 in South Africa

Period S.E D(LnRM2) D(LnRY) D(LnR) D(π) D(LnER)

1 0.025931 100.0000 0.000000 0.000000 0.000000 0.000000

2 0.035356 97.57723 0.082826 0.904983 0.903794 0.531164

3 0.045094 90.05818 6.331208 2.438629 0.559577 0.612408

4 0.055294 80.61929 11.78963 6.479201 0.669637 0.442242

5 0.064798 75.02057 12.78164 10.69386 1.141269 0.362660

6 0.073023 72.73126 12.05704 13.36237 1.434984 0.414351

7 0.079962 72.09472 11.25922 14.63353 1.482843 0.529689

8 0.085963 72.00788 10.76443 15.17623 1.432985 0.618471

9 0.091432 71.96018 10.54464 15.45759 1.375317 0.662281

10 0.096630 71.80991 10.47801 15.69463 1.338476 0.678976

The  results  indicate  that  disturbance  originating  from  real  money  balances  itselves 

inflicted the greatest variability up to 72% after ten quarters. Despite the 72% variability 

contributed by money demand changes,  there remains 28% of the variability which is 

explained  by  other  factors.  Real  income  explains  10.47%  of  the  variation  in  money 

demand function, interest rate 15.7%, while inflation rate and exchange rate 1.33% and 

0.67% respectively in South Africa.

Table 5.2: Variance decomposition of M2 in Botswana 

Period S.E D(LnRM2) D(LnRY) D(LnR) D(π) D(LnER)

1 0.060523 100.0000 0.000000 0.000000 0.000000 0.000000

2 0.087317 97.45735 1.074763 1.138458 0.045642 0.283791

3 0.108963 95.73120 1.342981 1.954924 0.377162 0.593731

4 0.128197 95.28993 1.191115 2.134408 0.458426 0.926126

5 0.143648 95.15883 0.949530 2.280935 0.529015 1.081691

6 0.157209 95.04621 0.799655 2.388105 0.626976 1.139059

7 0.169934 94.97140 0.703625 2.447140 0.697947 1.179886

8 0.181847 94.91826 0.629604 2.491141 0.744055 1.216941

9 0.192998 94.87425 0.571081 2.528249 0.779926 1.246492

10 0.203529 94.83893 0.524441 2.557739 0.809359 1.269528

According to the above results, most of the real money variation is explained by its own 
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dynamics (95%) in Botswana.  Within a ten quarter  internal,  real  income, interest  rate, 

inflation rate and exchange rate explain only the remaining 5% of variation in real money 

demand. This can be justified by the small elasticities in the VECM (see table 4.12). 

Table 5.3: Variance decomposition of M2 in Nigeria 

Period S.E D(LnRM2) D(LnRY) D(LnR) D(π) D(LnER)

1 0.115769 100.0000 0.000000 0.000000 0.000000 0.000000

2 0.149913 84.02542 4.257836 0.708369 9.013527 1.994844

3 0.182258 70.64486 4.224536 2.156725 19.82773 3.146141

4 0.205232 64.52289 3.597439 3.490213 24.16108 4.228386

5 0.225019 63.89467 3.032614 3.175046 25.83253 4.065140

6 0.243110 63.33065 2.612027 2.722293 27.50226 3.832773

7 0.260540 62.27627 2.277932 2.378667 29.42422 3.642907

8 0.276686 61.16399 2.032055 2.115538 31.14573 3.542680

9 0.291909 60.37929 1.836719 1.913671 32.43165 3.438676

10 0.306384 59.79108 1.670948 1.763146 33.44084 3.333986

                           

The results of the variance decomposition in Nigeria indicate that real money balances 

explain 60% of the variation in the money demand, while inflation rate explains 33.5%. 

Real income, interest rate and exchange rate explain the remaining 6.5% of the variation.  

5.4 Conclusion

This chapter provided the empirical results of the monetary transmission mechanism in 

South Africa,  in  Botswana and in  Nigeria.  It  presented the short  run dynamics of the 

model impulse response function and variance decomposition analysis.
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CHAPTER SIX

Conclusion

The present study investigates whether a stable money demand function exists in South 

Africa, in Botswana and in Nigeria. Recent academic literature has contributed immensely 

to the debate of the importance of demand for money and its stability on the conduct of 

monetary  policy.  The  usefulness  of  a  money  demand  function  in  the  formulation  of 

monetary  policy  depends  essentially  on  its  stability.  The  issue  of  stability  is  crucial 

because  a  stable  demand  for  money  function  means  that  the  quantity  of  money  is 

predictably  related  to  a  set  of  key  variables  linking  money  to  the  real  sector  of  the 

economy.

The paper estimates a stable long run equilibrium relationship between money demand 

and  its  explanatory  variables  in  all  countries  using  quarterly  data  and  employing 

cointegration and error correction methods. We consider real money demand for broad 

money (M2) as the independent variable, real income as scale variable proxied by gross 

domestic product and opportunity cost variables include interest rate on Treasury bills or 

on  88-day  noice  deposits  for  Botswana,  actual  inflation  rate  (the  opportunity  cost  of 

holding money relative to real goods) and exchange rate (the opportunity cost of holding 

money relative to assets denominated in foreign currency).

The theoretical foundations of our testing and results are based on ADF and PP unit root 

tests  used  for  integration  analysis  while  the  Johansen's  procedure  was  used  for 

cointegration analysis. The empirical findings from the integration tests suggest that all 

model variables became stationary after first differencing while the results of cointegration 

test suggest that there is a single cointegration relationship between real money balances 

and its explanatory variables in each economy. The long-run elasticity of income to money 

demand appeared to have a positive sign as expected and is around 2.15 for South Africa, 

3.89  for  Botswana  and  2.06  for  Nigeria.  The  relative  high  elasticity  is  not  entirely 

unexpected  as  it  shows  the  strong  transactionary  motive  for  holding  money  in  the 

countries studied, like in other developing countries.

The present study does not end with the use of cointegration tests only, but then proceeds 

to  error correction methods.  The corresponding error correction term was found to  be 

significant and negative at around -0.22 for South Africa and -0.07 for Nigeria, meaning 
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that in this two economies there exist market forces in the monetary sector that operate to 

restore long-run equilibrium after a short disturbance. The pressure on money demand to 

return to its long run equilibrium is rather weak and the adjustment time has been found to 

be long. However, in South Africa real money balances respond more quickly to change in 

the determinants, needing at least four quarters (one year) rather than in Nigeria which 

needs three and a half years. On the other hand, Botswana's error correction term found to 

be insignificant,  indicating that in fact no cointegration can be concluded on the money 

demand function. 

Another objective was to examine the nature and stability of the demand for broad money 

function  for  the  three  above  mentioned  economies.  The  stability  of  the  relationship 

between money and other macroeconomic variables is typically evaluated in the context of 

a  money  demand  equation.  Using  recursive  residuals  stability  tests  revealed  a  stable 

money  demand  function  for  everyone  of  the  three  countries  over  the  corresponding 

estimated  time  periods,  meaning  that  it  can  be  an  appropriate  tool  for  determining  a 

suitable target for monetary policy in each economy.

The last  stage  of  the  study was  to  describe  the  transmission  mechanism of  monetary 

policy.  We  presented  the  short  run  dynamics  of  each  model  by  employing  impulse 

response function and variance decomposition.

Based on the empirical  results  of the present study,  there does exist  a stable long-run 

relationship between real broad money balances and its explanatory variables used in the 

model. This evidence indicates that the broad money aggregate M2 can be used as a useful 

measure with which to gauge the long run economic impacts of changes in  monetary 

policy. However, the crucial results show that monetary policy is effective but, in spite of 

its efficiency, it does not have a quick effect from its inception to make a real difference. 

In other words, there might difficulties in implementing monetary policy in an emergency 

situation. Monetary authorities in each of the three countries studied should remember that 

policy decisions need a notable time period to achieve their aims and need to plan ahead 

of time. Given that,  a topic for future research should be the investigation of how the 

monetary authorities could work with other policy makers in order to devise solution to 

emergent  situations  in  world  markets  that  impact  upon  South  Africa,  Botswana  and 

Nigeria respectively.
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Appendix

Table 1: Summary of literature review 

    
Author Country Sample Period; 

Monetary 
aggregates

Estimation 
technique

Income 
elasticity

Interest rate 
elasticity

Findings

Ericsson 
(1998)

United 
Kingdom

1963Q1-1989Q2
M1

JML 1.00 -6.77 One 
cointegrating 
vector

Hoffman-
Rasche 
(1991)

U.S.A. 1953M1-
1988M12

M1

JTS 0.408 i-short:-0.79
i-long:-0.78

Short term 
interest rates 
yield more 
rubust 
specifications 

Simmons 
(1992)

Congo, 
Cote 
d'Ivoire, 
Mauritius, 
Morocco, 
Tunisia

1979Q1-1987Q4
M1

ECM C: 1.0
Cd'I: 1.49
Ma: 1.0
Mo: 1.43
T: 1.0

C: --
Cd'I: -0.36
Ma: -0.89
Mo: -0.30
T: --

Cointegration 
and long run 
income 
elasticities 
varied between 
1.0 to 1.5

Fielding 
(1994)

Cameroon, 
Nigeria, 
Ivory 
Coast, 
Kenya

1974Q1-1992Q4
M2

JML C: 1.50
N: 0.72
IC: 1.58

C: -8.91
N: 1.18
IC: -3.04

Kenya's income 
elasticity 
insignificant.

Sterken 
(2004)

Ethiopia 1966Q4-1994Q4
M1

JML 1.39 -0.28 Evidence of 
instability 
between 1974-
1975  

Kallon 
(1992)

Ghana 1966Q1-1986Q4
M1

TSLS 0.66 -0.005 No significant 
effect of 
foreign interest 
rates on M1 
money demand

Nachega 
(2001)

Cameroon 1963/64-1993/94
M2

ECM 0.7 0.9 The stability of 
the short-term 
dynamics of the 
broad money 
demand 
function is 
confirmed

Jonsson 
(1999)

South 
Africa

1970Q1-1998Q2
M3

VEC 1.22 i-short: 0.02
i-long:-0.44

Long run stable 
relationship 
exists

Nell (2003) South 1965-1997 E-G, OLS 1.38 -0.04 Stable long-run 

79



Africa M1, M2, M3 money demand 
for M3, M1 and 
M2 display 
parameter 
stability

Wesso 
(2002)

South 
Africa

1971Q1-2000Q4
M3

ECM 1.84 -2.76 The long-run 
relationship not 
completely 
stable, much of 
the instability 
evolves over 
time

Tlelima – 
Turner 
(2004)

South 
Africa

1970Q1-2002Q3
M2

ECM 1.64 -- Money demand 
is not stable

Hall, 
Hondroyian
nis, Swamy 
and  Tavlas 
(2007)

South 
Africa

1970Q1-2006Q4
M3

VEC, 
TVC

1.457 -0,015 The money 
demand 
relationship 
that included 
wealth was 
stable

Mosweu 
(2003)

Botswana 1975-2001
M1

JML 2.45 -0.24 Cointegration 
exists

Kganetsano
(2001)

Botswana 1978Q1- 1997Q4
M1, M2

E-G 1.11 -0.33 Cointegrating 
relationship on 
both M1 & M2 
equations

Nwaobi 
(2002)

Nigeria 1960-1995
M1

JML 0.63 -0.098 Income as the 
most 
appropriate 
variable in 
money demand 
equation 

Akinlo 
(2006)

Nigeria 1970Q1-2004Q4
M2

ARDL 1.094 -0.097 M2 demand is 
stable

Owoye-
Onafowora 
(2007)

Nigeria 1986Q1-2001Q4
M2

JML 2.067 0.306 Stability of 
long-run money 
demand

Nwafo 
et.al.
(2007)

Nigeria 1986Q3-2005Q4
M2

JML 5.43 0.48 M2 demand is 
stable

              

80



Table 2: Lag length selection of VAR models

Table 2.1: South Africa

Lag LogL LR FPE AIC SC HQ
0 179.1360 NA 2.50×10-9 -5.617289 -5.445746 -5.549937
1 491.1609 563.6580 2.39×10-13 -14.87616 -13.8469* -14.47205
2 534.9537 72.04609 1.32×10-13 -15.48238 -13.59540 -14.74150
3 566.8900 47.38935 1.10×10-13 -15.70613 -12.96144 -14.62849
4 607.0348 53.09479* 7.33×10-14* -16.1946* -12.59227 -14.78023*
5 628.0655 24.42275 9.54×10-14 -16.06663 -11.60651 -14.31547
6 651.6416 23.57615 1.24×10-13 -16.02070 -10.70286 -13.93278

Table 2.2: Botswana 

Lag LogL LR FPE AIC SC HQ
0 205.8508 NA 5.28×10-10 -7.17324 -6.992406 -7.103132
1 528.1763 575.5813 1.30×10-14 -17.79201 -16.70700* -17.37135*
2 554.8826 42.92084* 1.25×10-14* -17.85295* -15.86376 -17.08175
3 572.5531 25.24358 1.71×10-14 -17.59118 -14.69782 -16.46943
4 588.2744 19.65163 2.66×10-14 -17.25980 -13.46227 -15.78750
5 620.3249 34.33980 2.51×10-14 -17.51160 -12.80989 -15.68876
6 648.7114 25.34514 3.05×10-14 -17.63255 -12.02667 -15.45916

Table 2.3: Nigeria 

Lag LogL LR FPE AIC SC HQ
0 -104.6323 NA 2.12×10-5 3.42600 3.594671 3.492453
1 237.6402 620.3689 1.05×10-9 -6.48875 -5.476780* -6.090088
2 278.2611 67.27839 6.53×10-10 -6.97691 -5.121620 -6.246018
3 304.7349 39.71059 6.47×10-10 -7.02296 -4.324360 -5.959848
4 338.6974 45.63711 5.26×10-10 -7.30304 -3.761125 -5.907702
5 369.8837 37.03383 4.90×10-10 -7.49636 -3.111136 -5.768803
6 426.0794 57.95181* 2.24×10-14* -8.47123* -3.242687 -6.411444*
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