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Abstract. This study estimated Nigeria's Keynesian and augmented money demand
function using time series variables from 1986 through 2021. The Keynesian money
demand function is estimated by considering income and interest rates as the
determinants of the money demand function. In contrast, the augmented money
demand function incorporates critical variables like exchange rate, income, and
interest rates. With the Robust Ordinary Least Squares estimation method, the
income level exerted a positive and significant effect on money demand, while
interest rate put forth a negative but insignificant impact. The a priori signs of these
two variables align with the Keynesian postulation that income directly correlates
with the actual money demand function. At the same time, the rate of interest has
an inverse relationship.

Further findings from the augmented money demand function, as reported by the
autoregressive distributed lag short-run estimates, indicate that the price level and
exchange rate directly and significantly affect Nigeria's current money demand
function. The money demand function so estimated was reported to be stable, given
the cumulative sum of squares result. A general conclusion that can be drawn from
the findings is that the money demand function is income elastic but inelastic
regarding interest rate, price level, and exchange rate.

Keywords: Demand for Money, Liquidity Preference, Interest Rate, Monetary Policy,

Price Stability.

INTRODUCTION

Money has a wide range of applications in con-
sumption, manufacturing, and distribution [12].
People and corporations frequently have a com-
bination of assets and cash. Money is thus in de-
mand because of its roles as a unit of account, a
means of payment, and a store of value. “The de-
mand for money is the amount of wealth every-
one in the economy wishes to hold in the form of
money balance” [21]. The Classical, Keynesian,
and Post-Keynesian schools of thought take one
of three main approaches to the desire for mon-
ey. Although the classical economists did not
formally develop the demand for money theory,
Fisher's quantity theory of money has elements
of this theory. Author [13] stressed the need for
cash in exchanges by focusing on its velocity of
circulation. He claims that the income level at full
employment determines the demand for money
in sales. This is predicated on Say’s Law on the
idea that “supply creates its demand", given a
level of income consistent with full employment.

Section “Economics”

As a result, Fisher's theory of demand for money
retained a constant connection with the volume
of transactions, which in turn held a continuous
relationship with the volume of national income.
Additionally, the amount of trade in an economy
at a particular time is linked to the need for mon-
ey [12].

Author [23] explored the three motives for hold-
ing money (transactions demand, precautionary
demand, and speculative demand) which he
termed "liquidity preference" to drive home his
argument on the need for cash. In transaction
demand, Keynes thinks that the demand for
money arises from the utilisation of money as the
medium of exchange. The precautionary demand
for money is to meet unforeseen necessities,
while the speculative need arises from uncertain-
ty about the monetary value of other assets that
an individual can hold. John Maynard Keynes as-
sociated the transaction demand and precau-
tionary demand depending on the income level,
while the speculative market depends on the in-
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terest rate. The Keynesian theory of money de-
mand is built around a trade-off between the
benefit of holding more money versus the inter-
est cost. The higher the interest loss from having
a naira of funds, the less money we expect to
save. The interest rate on cash is referred to as
the “own rate of interest”, and the opportunity
cost of holding cash is equal to the difference be-
tween the yield on other assets and the own rate
[21].

From the above analogy, the Keynesian money
demand function could be described as a func-
tion of two critical variables - income level and
interest rate. The prediction here is that income
has a direct relationship with money demand.
Thus, an increase in income will increase the de-
mand for accurate balances for the three motives
for liquidity preference. An insight into Nigerian
data on income and broad money reveals some
exciting results about this postulation. This be-
haviour is reflected in Figure 1, where the value
of broad money and income level are expressed
in billions of naira.
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Figure 1 - Trend of Income (Y) and Money Demand

(M)

From the 1980 to the 1990, the income level was
below 20,000 billion, corresponding to a lower
level of broad money within the same period. But
as income level increased sharply from the early
2000 till 2021, the demand for money also rose.
This depicts that both money demand and the
price level move in the same direction and that
an increase in income level will prompt an in-
crease in the need for money. At the same time, a
decline in income level will also exert a declining
trend in demand for cash.

Section “Economics”

Since the Keynesian postulation on liquidity
preference also centres on the fact that “the high-
er the interest loss from holding money, the less
money we expect to hold” [21], it can be adduced
that there is an inverse relationship between in-
terest rate and liquidity preference. Thus, the
higher interest rate will prevent individuals from
holding more money, given the interest cost. This
attribute can be linked to the inverse relationship
between the value of the bond and the rate of in-
terest. In a period of higher interest rates, indi-
viduals will prefer to buy bonds (since the price
of bonds has declined), and the speculative de-
mand for money will decrease (which hitherto
leads to a decline in the total money demand).
But as interest rate decreases, individuals will
sell their bonds to take advantage of the increase
in the value of bonds; hence, they hold more
money. This will increase the speculative de-
mand for money as they will have more money
while waiting for the interest rate to rise.

One Can, therefore, vividly state that the role of
interest rate in the Keynesian money demand
function arises from the speculative demand for
money which Keynes clearly stated to be a func-
tion of interest rate. However, Author [9] has
added essential to Keynesian transaction's need
for cash. “Keynes regarded transactions demand
for money as a function of the income level, and
the relationship between transaction demand
and income is neither linear nor proportional”.
He showed that the relationship between trans-
action demand and income is linear and propor-
tional. Instead, changes in income lead to less
than proportionate changes in transaction de-
mand. Further, “Keynes regarded transactions
demand as predominantly interest inelastic”. But
[9] analysed the interest rate elasticity of the
transaction's demand for money [21].

Author [35] developed a portfolio-based ‘risk
aversion theory of liquidity preference. This the-
ory fixed two significant flaws in the Keynesian
theory of money demand. For Keynes' liquidity
preference function to work, “expectations of fu-
ture interest rates have to be inelastic because
people typically keep either cash or bonds” [35].
His argument was based on the idea that “the ex-
pected value of any capital gain or loss from
keeping interest-bearing assets is always zero,
rather than on the elasticity of predictions of fu-
ture interest rates” [12]. Additionally, it clarified
that a person's portfolio consisted of owning cash
and bonds collectively rather than just one at a
time. The demand for real money, according to
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[14], is a function of wealth (permanent income),
projected returns on investments, bonds, equi-
ties, and the anticipated rate of inflation [12].

Since Friedman's seminal study in 1956, re-
searchers, policymakers, and governors have
paid close attention to the money demand func-
tion. The presence of "a stable money demand
function"” is critical in macroeconomics since the
appropriate design of monetary policy is de-
pendent on it [37]. According to [25], "no claim in
macroeconomics has attracted greater attention
than the existence of "a stable demand for money
function’ at the aggregate economy level". The
accurate money balances are related to a nomi-
nal interest rate and a gauge of current economic
activity via the traditional money demand func-
tion. The monetary authority can adjust the aver-
age growth rate of money that is consistent with
price stability, given the average growth rate of
the economy and nominal interest rate, under
the assumption that there is a strong and stable
relationship between the goal variable (say, infla-
tion) and targeted monetary aggregate [37].
However, as other nations have discovered, no-
tably the United Kingdom, Canada, and Switzer-
land, economic targeting only functions if there is
a strong and consistent link between the goal
variables and the targeted monetary aggregates
[37]. Accordingly, a weak and unstable connec-
tion will not have the desired effect on the objec-
tive variable, and the targeted total will no longer
be able to convey the direction of monetary poli-
cy [30] adequately.

Different scholars have introduced other varia-
bles into the model in estimating the money de-
mand function apart from the level of income and
interest rate. Gong to Authors [15], exchange rate
and consumer price index, along with revenue
and interest rate, are critical in the money de-
mand function. Authors [28] included the infla-
tion rate, nominal exchange rate, financial depth,
and the average treasury bill rate in their money
demand function. Authors [12] recognised the
role of the exchange rate, economic innovation,
and total population as key variables along with
income and interest rate in the money demand
function. For Authors [1], the role of the domestic
price level, expected exchange rate depreciation,
and foreign interest rate is crucial variables to
consider. Similar to the case of Authors [12], the
role of the exchange rate and inflation rate was
also considered by Authors [29] as being critical
variables in the money demand function. The
study of Authors [24] further thought consumer

Section “Economics”

price index, exchange rate, and credit to the pri-
vate sector, in addition to income and interest
rate, are the determinants of money demand. In
all, only Authors [36] recognised the role of stock
prices on the money demand function of a coun-
try.

This study aligns with the model of [34] by in-
corporating the exchange rate, the price level,
and the exchange rate into the Keynesian money
demand function for Nigeria. The estimation fol-
lows the total ordinary least squares and the au-
toregressive distributed lag (ARDL) approach,
which aids in estimating both the short-run and
long-run money demand functions. The study
also tries to detect the stability of the money de-
mand function in Nigeria to ascertain the potency
of monetary policy on target variable(s). The
study covers the period 1986 through 2021. It is
intended to indicate the elasticity of the money
demand function and how monetary policy can
be channelled appropriately to achieve the de-
sired effect on the quantity of money in circula-
tion within the Nigerian economy to achieve
price stability.

Review of related literature

Several empirical studies have been conducted to
estimate the money demand function with di-
verse approaches being utilised. Authors [15]
aimed to assess Author [10]’s money demand
function with the aid of data from 1988-1998 for
twenty-seven (27) countries using static and dy-
namic fixed effects approaches. The study's out-
come further validates Cagan’s theory as it re-
vealed that interest rate negatively affected mon-
ey demand, while the income level put forth a
positive effect. Additionally, the estimated in-
come elasticity of money demand was estimated
to be 0.18. The study concluded that the estimat-
ed elasticity is far less than Cagan’s theory sug-
gested.

Authors [20] estimated India's money demand
function using monthly and annual data from
1976 to 2007 using co-integration analysis and
the dynamic OLS estimation approach. The
study's result revealed that co-integration exists
among accurate money balances, interest rates,
and output when the money demand is ex-
pressed in terms of M1 and My, but absent when
expressed in Ms. The result from the dynamic
OLS revealed a consistency in the sign of the in-
terest rate and income as they relate to money
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demand. The effect was significant when estimat-
ing the M1 and M; functions. Thus, income exerts
a positive and considerable influence on the M;
and M2 money demand function, while interest
rate exerts a negative effect.

Analysing the money demand function for the
case of Malawi was the core concern of the Au-
thors [28] using monthly data from 1985 to
2010. Their findings revealed that co-integration
exists with income and interest rates, both nega-
tively affecting money demand. In contrast, the
exchange rate, financial depth, and treasury bill
rate exerted a positive impact. In the short-run, a
similar effect exists, with financial innovation,
exchange rate movements and lagged money
supply displaying causality with money demand.

Authors [12] made an effort to assess the varia-
bles influencing Pakistan's actual money demand
function. The study is based on an analysis of
time series data from 1972 to 2011. The study
used an autoregressive distributed lag (ARDL)
framework and a bound testing technique to co-
integration to estimate the money demand func-
tion. The study's conclusions showed that while
factors like deposit and exchange rates are nega-
tively connected to the current demand for mon-
ey, real GDP, financial innovation, and the overall
population positively affected the basic need for
money. The study has implications for monetary
policy that Pakistan's monetary authorities
should consider to increase economic and com-
mercial activity in the country.

Likewise, Authors [1] looked at how the mone-
tary authority controls actual cash balances by
manipulating the money supply. The study's em-
pirical analysis used co-integration and vector
error correction model testing. The co-
integration test showed a long-run equilibrium
link. In the long term, it was found that the influ-
ence of interest rates, inflation rates, and trade
openness on money demand is negative. Still, the
impact of gross capital formation, the exchange
rate, and government spending are favourable in
Nigeria.

Author [32] attempted to estimate Ghana's mon-
ey demand function using data from 1991 to
2011. The data analysed using the ARDL ap-
proach in the M1, M2, and M3 money demand
functions, co-integration exists, and income puts
forth a negative effect. At the same time, interest
rate positively impacts the money demand func-
tions. These findings negate the conventional a
priori expectation of the slope coefficient of the

Section “Economics”

respective variables. Further, the result reported
the instability of the country's M1 and M2 money
demand functions. However, the actual money
function for M3 was regarded as stable compared
to M1 and M in Ghana.

The study of Author [36] was geared towards
estimating the money demand function for Tur-
key, plus ascertaining the stability of such a pro-
cess. Data which covered the period of 1970 to
2013 was analysed using co-integration and dy-
namic regression analysis. The study revealed a
cointegrating relationship with income, yielding
a positive and significant effect on money de-
mand. In contrast, the impact of interest rate was
reported to be inverse. The result further re-
vealed that the narrow money demand is stable
as the cumulative sum of squares plot portrayed.

Authors [35] (2018) re-examined the broad
money demand function plus its stability in Nige-
ria using data from the first quarter of 1985 to
the fourth quarter of 2016. The data was ana-
lysed using the ARDL approach, and findings re-
vealed that a long-run stable relationship exists
amid money demand and its determinants (in-
come, stock prices, foreign interest rates, and real
exchange rate). Also, the effect of the stock mar-
ket in the estimated long-run money demand
function is positive and significant. This portrays
a rising trend in the size and influence of the
economy's financial institutions (financialisa-
tion).

The study of Authors [38] was geared towards
examining the impact and stability of money de-
mand in Cambodia. With data from 1996 to 2016,
which was analysed using the ARDL approach,
the result revealed a long-run stable relationship
amid money supply and identified variables (real
income, inflation rate and nominal exchange
rate). Further empirical development indicated
that domestic currency depreciation shrinks the
demand for money in Cambodia.

Authors [31] explored the behaviour of the mon-
ey demand function in Nigeria towards executing
monetary policy. The study used data from the
first quarter of 2010 to the second quarter of
2018 and analysed using the ARDL approach.
Findings from the survey showcased that the ef-
fect of income, exchange rate, and financial inno-
vation on money demand is positive. In contrast,
the treasury bill rate and income lag exerted a
negative impact. Further, the evidence of the es-
tablished long-run relationship shows that only
financial innovation exerted a significant influ-

3004



Traektorid Nauki = Path of Science. 2022. Vol. 8. No 10

ISSN 2413-9009

ence. The implication of the significance of treas-
ury bill rate connotes that an increase in treasury
bill rate will prompt individuals to hold money
more for transaction demand rather than substi-
tuting the domestic currency with foreign ones.

Authors [24] estimated the current intermediate
money demand and fundamental broad money
demand functions with a focus on the South Afri-
can economy using data from the first quarter of
1990 to the fourth quarter of 2019. The money
demand functions, estimated using the method of
autoregressive distributed lag (ARD), were ob-
served to have a cointegrating relationship with
variables of interest (inflation rate, interest rate,
exchange rate, real GDP, and credit to the private
sector). The effect of credit to the private sector
on both actual intermediate money demand and
fundamental broad money demand functions ex-
hibited significant positive long-term results.
Further, inflation and exchange rate were ob-
served to have a negative and significant effect,
while income and interest rates were favourable.

Authors [29] used quarterly data from 1981-Q1
to 2018-Q4 to estimate a broad money demand
function. The co-integration test was conducted
using the autoregressive distributed lag/bounds
test model. The empirical findings demonstrate
that public money demand, income, interest, ac-
tual exchange rates, and inflation rates are all
cointegrated throughout the time under consid-
eration. Real GDP, inflation, and exchange rates
were shown to have positive and substantial ef-
fects on actual money demand, whereas interest
rates had a negative and significant impact. The
empirical results showed that the velocity of
money in the economy is predictable. As a result,
a target for the money supply might be used to
control levels of income and prices.

Authors [34] recently explored the money de-
mand function for Sub-Saharan Africa (SSA) from
1980 to 2017. The study utilised the 'Panel Ho-
mogeneous Autoregressive Distributed Lag (PH-
ARDL)’, Panel Co-Integration Tests (P-CIT), and
Dumitrescu and Hurlin Panel Causality Test (DH-
PCT). While the co-integration test supported
evidence of a long-run relationship within the
model, the DH-PCT reported a bidirectional cau-
sality between money demand and the variables
of interest (income, interest rate, price level, and
exchange rate). Within the SSA, the study re-
vealed that the core variable influencing money
demand is the price level, which calls for price
stabilisation policies within the region.

Section “Economics”

This study will incorporate crucial variables like
income, interest rate, price level, and exchange
rate in estimating the money demand function
for Nigeria from 1986 to 2021. The study will al-
so ascertain the stability of the money demand
function over the years since it is crucial in
measuring how monetary policy will be potent in
targeting goal variables.

METHODOLOGY
Theoretical Framework

The theoretical framework for this study follows
the conventional money demand function, where
the money demand is expressed as a function of
income and interest rate. Following the Keynes-
ian analysis, the money demand function is de-
rived from the three motives for holding money.
These motives are:

Transaction Demand. According to Keynes, "the
transaction demand for money arises from the
lack of synchronisation between receipts and
disbursement, implying that one is not likely to
be paid at the exact instance one needs to make
payment" [21]. So between pay cheques, one
keeps money around to purchase goods and ser-
vices. The transaction demand for cash varies
positively (directly) with the income level (out-
put). The higher the income (outcome) level of an
individual or society, the greater the demand for
transactional balance and vice versa. This rela-
tionship can be portrayed as:

M2 = f(Y) and dMg/dY > 0. (1)

where M{ is the transaction demand for money;
Y is the income (output) level.

Keynes thinks that the transactions demand for
money is proportional to the level of income
hence:

M& = §Y (2)

where § is the proportion of the total income
spent on transaction demand, note that § > 0 in
this regard aligns with the Keynesian position of
the direct connection between M and Y.
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Precautionary Demand. The urge to plan for un-
anticipated possibilities for favourable purchases
and emergencies demanding immediate expendi-
tures is what the precautionary demand means
[21]. Because consumers and businesses are un-
certain about the degree to which payments and
receipts will be synced, they hold money as a
safeguard. The precautionary demand for money
is a positive function of income, much as the
transaction demand. Thus,

MY = f(Y) and dMg/ gy > 0. 3)

where M,‘,i is the precautionary demand for mon-
ey. Since both M,‘,i and M{ are a positive function
of income. The demand for these two motives
can be expressed in a single equation (4):

Lr = f(¥) (4)
where L; captures the liquidity preference for

both transaction and precautionary demand for
money.

Speculative Demand. The goal of speculative de-
mand for money, also known as asset or liquidity
preference, is to "secure profit by knowing better
than the market what the future will bring forth”
[21]. After setting aside enough money for trans-
actions and precautions, individuals and compa-
ny owners with cash choose to generate specula-
tive gains by investing in bonds. As a liquid store
of value, capital retained for speculative purpos-
es can be invested in interest-bearing bonds and
assets at the right time. The relationship between
the speculative demand for money and interest
rates is inverse. The need for money for specula-
tive purposes decreases when interest rates rise
and vice versa.

This can be expressed algebraically as:
Md
MZ = f(r)and "° /4 <O0. (5)

where M? is the speculative demand for money
and r is the interest rate.

Section “Economics”

Given Equations (4) and Equation (5), the con-
ventional money demand function, according to
Keynes, is expressed as:

M4 = f(Y,7)
d d
IMT/ o >0, M/ <0 (6)

where M4 is the total demand for money (liquidi-
ty preference), Y is the income (output) level, and
r is the interest rate.

Model Specification

The model for this study is derived from the con-
ventional Keynesian money demand function,
where the actual money demand function is ex-
pressed as a function of income (Y) and interest
rate (R).

Md

= =fG5) )

Equation (7) states that the real money demand
d
(MT) is a function of real income (%) and real in-

terest rate (g). By incorporating other variables

into the model, we obtain the augmented money
demand function as follows:

M Y
P_t = L(P_t'Rt'Et) (8)

Equation (8) stipulates that the actual money
demand is a function of real income, interest rate
and exchange rate. Authors [5] argued that omit-
ting the exchange rate in the money demand
function may cause misspecification biases. M is
broad money; Y is the gross domestic product in
nominal terms (income); R is the domestic inter-
est rate; E is the official exchange rate expressed
in the nominal exchange rate, and P is the price
level.

Adopting the model of Authors [34] who re-
assess the money demand function for Sub-
Saharan Africa, the model for this study is speci-
fied as follows:

lth = 60 + 61lnYt + 62lnRt +
+383InP; + 04 InE; + & 9)
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Equation (3) portrays a transformed model of
the money demand function in logarithmic form,
which will facilitate the estimation of the elastici-
ties of the various variables regarding the total
money demand. If the parameters (in their abso-
lute value) are more significant than unity, then
money demand is elastic for the variable; but if it
is less than unity, it is inelastic. Meanwhile, the
parameter estimates of the model are expected
to follow this pattern: 6, # 0,6; > 0; 6, <
0; 63 > 0,and 6, > 0. Therefore, income, price
level, and exchange rate are expected to positive-
ly influence money demand, while the rate of in-
terest is expected to put forth a negative effect.
The broad money is the dependent variable,
while income, interest rate, price level, and ex-
change rate are the explanatory variables in the
model.

Sources and Nature of Data

The study's data spanning 1986 and 2021 were
generally obtained from the Central Bank of Ni-
geria statistical bulletin. The variables upon
which data were obtained include broad money,
income (gross domestic product), interest rate,
price level (inflation rate), and exchange rate.
The income level and broad money are measured
in billions of naira, interest rate and price level
are measured in percentage, while the exchange
rate is measured in terms of the naira/dollar
rate.

Estimation Technique

The study first estimates the Keynesian and
augmented money demand function at the gen-
eral level using the total ordinary least squares
estimation method. Further time series proper-
ties were ascertained using the unit root test. The
unit root test is conducted using the augmented
Dickey-Fuller (ADF) test, which is based on two
assumptions: the constant assumption and the
constant and trend assumption. The test model is
specified as follows:

Alth = ao + afllth_l +
+ YP_yiAlnM,_; + & (10)

Alth = ao + (Xllth_l +
+ X0 yiblnM,_; + 8t + &, (11)

Section “Economics”

Equation (10) captures the model for the ADF
unit root test with constant assumption, while
Equation (11) captures the one for the continu-
ous and trend belief. The null hypothesis is that
“there is a unit root” expressed as a; =1. The re-
jection of the null hypothesis will only occur if
the ADF statistic is more damaging than the 5%
critical tau value. Otherwise, the variable will be
the difference in conducting the test further. For
this study, we will only consider static variables
at the level and first difference.

With the unit root properties of the series being
ascertained, it becomes pertinent to check for the
presence of co-integration among the variables.
This is done using the autoregressive distributed
lag (ARDL) bounds testing approach. This ap-
proach generates F-statistic, compared with the
5% lower and upper bounds. For co-integration
(or levels relationship) to exist, it is expected that
the F-statistic must lie outside the I(0) and the
I(1) bounds at the 5% level.

With the establishment of co-integration based
on the ARDL bounds testing approach, determin-
ing the short-run and long-run estimates of the
model becomes an utmost necessity. This is done
with the ADRL error correction model (ECM).
The model is specified as follows:

Alth =
Bo + X_o B1AINM,_; + XL B AlnY,_; +
Lo BsAInR,_; + XL BsAlnP,_; +
L oBsAIME,_; + OECM,_; + & (12)

Equation (12) is the ARDL error correction
(ECM) model specified to estimate how the
short-run distortions are corrected to achieve a
long-run equilibrium. The variables are as de-
fined earlier, with p and q being the optimal lag
length of the dependent and explanatory varia-
bles, respectively. The optimal lag is automatical-
ly selected based on an iterative process in esti-
mating the ARDL model. This process generates a
series of results, where the best is determined
based on the Akaike Information Criterion (AIC).
The coefficient of the ECM,_4, being 6 captures
the speed of adjustment. It is expected to be neg-
ative and statistically significant before the mod-
el can be considered to adjust to long-run equi-
librium. The greater the value of 6, the greater
the speed at which the model changes to attain
long-run equilibrium.
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RESULTS AND DISCUSSION

Preliminary Issues. The preliminary analysis cap-
tures the descriptive properties of the variables,
and the correlation analysis portrays the behav-
iours of the variables utilised in the study.

The descriptive measures of the variables indi-
cate that changes in broad money (InM) averaged
7.4243%, and the variable's standard deviation is
2.1073%. The minimum and maximum values of
the variable are respectively 3.17% and
10.6046% over the 36 years. In the case of
changes in income (InY), the variable averaged
9.3028% and possessed a standard deviation of
2.1258%; its maximum and minimum values are

Table 1 - Descriptive Statistics

12.064% and 5.2790%, respectively. For the
changes in the rate of interest (InR), its mean val-
ue is 2.8869%, its standard deviation is 0.2120%,
while 3.3945% is the maximum value and
2.3514% is the minimum value of the variable.
The changes in the price level (InP) are charac-
terised by a mean value of 2.6219% and a stand-
ard deviation of 0.9816%, with 4.3407% being
its maximum value and -1.4979% being its min-
imum value. Changes in the exchange rate have a
mean value of 4.1449%, while its standard devia-
tion is 1.4448%. The minimum value of the vari-
able is reported to be 0.7034%, while its maxi-
mum value is 5.9914%, as reported in Table 1.

InM InY InR InP InE
Mean 7.4243 9.3028 2.8869 2.6219 41449
Median 7.6209 9.6495 2.8773 2.4932 4.8153
Maximum 10.6046 12.064 3.3945 4.3407 5.9914
Minimum 3.1700 5.2790 2.3514 -1.4979 0.7034
Standard Deviation 24073 2.1258 0.2120 0.9816 1.4448
Skewness -0.2898 -0.4455 -0.1072 -1.6945 -0.7649
Kurtosis 1.7530 1.9148 3.9104 10.0742 24116
Jarque-Bera 2.8362 2.9573 1.3121 92.2952 4.0294
Probability 0.2422 0.2279 0.5189 0.0000 0.1334
Observations 36 36 36 36 36

The descriptive properties of the variables fur-
ther disclose that all the variables are negatively
skewed, given that their skewness coefficient is
all negative. The interest rate and the price level
are leptokurtic, given that their coefficient of kur-
tosis is greater than 3. In contrast, broad money,
income, and exchange rate are all platykurtic,
given their kurtosis coefficient is less than 3.
Meanwhile, all the variables except the price level
are normally distributed, given that their respec-
tive Jarque-Bera statistic is all insignificant at the
5% level.

In ascertaining how the variables correlate, the
Person correlation coefficient is estimated, and
Table 2 captures the result.

Table 2 - Correlation Analysis

InM InY InR InP InE
InM 1.0
InY | 0.9963 1.0
InR | -0.3614 | -0.3467 1.0
InP | -0.2236 | -0.2462 | 0.0693 1.0
InE | 0.9545 0.9625 | -0.2066 | -0.2707 | 1.0

Section “Economics”

It is clear from Table 2 that both income (inY)
and exchange rate (InE) has a robust positive
correlation with broad money (InM). This is evi-
dent in the high correlation coefficient of 0.9963
and 0.9545 for InM and InY, and InM and InE, re-
spectively. Thus, InM moves in the same direction
as InY and InE. The two variables exhibit a weak
negative correlation with broad money for inter-
est rate (InR) and the price level (InP). Therefore,
InM moves in an opposite direction from InR and
InP within the study period. Since correlation
does not establish a cause-effect relationship,
such reported correlations cannot be used to
show whether the explanatory variables affect
the dependent variable. Consequently, further
analysis will be conducted to establish a cause-
effect relationship.

Robust Ordinary Least Squares (OLS) Estimation. The
Robust OLS method estimates both the
Keynesian and augmented money demand
functions. Table 3 captures the money demand
function based on the Keynesian postulation, and
Table 4 captures the result of the increased
money demand function.
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Table 3 - Robust OLS estimates for the Keynesian
Money Demand Function

Variable |Coefficient|Standard| z- |Probability
Error |Statistic
InY 1.1146] 0.0195|57.1126| 0.0000***
InR -0.2660| 0.1957| -1.3594 0.1740
C -2.1275| 0.6517|-3.2647| 0.0011**
Robust Statistics

R2 0.7586|Adjusted R?2 0.7440
Rw? 0.9961|Adjust Rw? 0.9961
Akaike info| 65.1798|Schwarz criterion 68.6831
criterion
Deviance 1.1025|Scale 0.1380
Rn2 3770.8250|Prob (Rn2 stat.) 0.0000
statistic
Non-robust Statistics
Mean 7.4243|SD dependent 2.4073
dependent variable
variable
SE of 0.2169|Sum squared 1.5524
regression residual

Notes: ** and *** denote significance at 1% and 5%,
respectively.

The result in Table 3 captures the estimates of
the variables constituting the Keynesian money
demand function extracted to form the money
demand function captured in Equation 13.

InM, = —2.1275 + 1.1146InY, —

—0.2660InR, (13)

Income put forth a positive and significant effect
on the total money demand function, while the
impact of interest rate is negative but insignifi-
cant. Based on the signs of the parameter esti-
mates (positive for income and negative for in-
terest rate), this result aligns with the prediction
of the Keynesian postulations, where it is ex-
pected that the effect of income on money de-
mand will be direct. In contrast, that interest rate
should be an inverse one. Thus, a rise in income
will increase the money demand for transition-
ary purposes, while a rise in interest rate will re-
sult in a decline in the total demand for money.
This is because individuals will like to take ad-
vantage of the market interest rate by purchasing
bonds, thereby holding little money for specula-
tive purposes. The money demand function por-
trayed in Equation 13 is income elastic but inter-
est rate inelastic. A 1% increase in the level of
income will cause the demand for money to in-
crease by 1.1146% on average. The elasticity of
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the money demand function for payment can be
seen in how the change in money demand is far
more significant than the change in income. This
result of a positive effect of income and a nega-
tive effect of interest rate on the money demand
function is to the findings of studies like Authors
[1, 12,15, 29, 36].

The robust estimates further reveal exciting is-
sues surrounding the forecast. For instance, the
R2 shows that interest rate and income jointly
explain 75.86% of the total variations in the
money demand function. Meanwhile, the
weighted R? (Rw?) indicates that the two varia-
bles account for about 99.61% of the unlimited
money demand function variations.

With other variables being incorporated into the
Keynesian money demand function, we obtain
the augmented money demand function in which
the estimates present in Table 4 are extracted to
reflect Equation 14, in which the price level and
exchange rate are incorporated.

Table 4 - Robust OLS estimates for the Augmented
Money Demand Function

Variable |Coefficient |Standard|z- Probability
Error Statistic

InY 1.2503| 0.0412|30.3751| 0.0000***

InR -0.0680] 0.1142|-0.5951 0.5518

InP 0.0451| 0.0209| 2.1621| 0.0306**

InE -0.1965| 0.0585|-3.3616| 0.0008**

C -3.2306| 0.4440|-7.2754| 0.0000***

Robust Statistics

R2 0.7388|Adjusted R? 0.7051

Rw? 0.9989|Adjust Rw? 0.9989

Akaike 69.8666|Schwarz criterion| 81.9079

info

criterion

Deviance 0.6599|Scale 0.1015

Rn2 14682.590|Prob (Rn? stat.) 0.0000

statistic

Non-robust Statistics

Mean 7.4243|SD dependent 2.4073

dependent variable

variable

SE of 0.2355|Sum squared 1.7190

regression residual

Notes: ** and *** denote significance at 1% and 5%,
respectively.

InM, = —3.2306 + 1.2503InY, —
—0.0680InR, + 0.0451inP, —

—0.1965InE, (14)
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The money demand function captured in Equa-
tion 14 still aligns with the income level, positive-
ly affecting the total money demand. At the same
time, the interest rate puts forth a negative im-
pact.

Also, the effect of income is significant, while that
of interest rate is insignificant. In the augmented
money demand function, a 1% increase in the
level of income will cause the money demand to
increase by 1.2503% on average (which is great-
er than that of the Keynesian money demand
function in Equation 13). Further, the price level
exerts a positive and significant influence on the
total money demand, while the exchange rate
wields a negative and significant effect. A 1% in-
crease in the price level will lead to a 0.0451%
increase in the demand for money. Due to rising
prices, individuals will need more money to pur-
chase the same bundle of commodities. A 1% in-
crease in the exchange rate will likely lead to a
0.1965% decrease in money demand. This can be
explained in terms of the fact that due to the de-

Table 5 - The ADF Unit Root Test Result for the Variables

clining value of the domestic currency, individu-
als will instead demand the US dollar with a sub-
stantial value can continue holding the naira,
which continuously losses its weight in the for-
eign exchange market. The augmented money
demand function is income elastic but inelastic
for the interest rate, price level, and exchange
rate. The positive effect of the price level can be
described to align with the findings of Authors
[29], while the negative impact of the exchange
rate on the money demand function aligns with
the results of authors [12, 24].

Unit Root Test. The unit root test is conducted to
determine the time series properties of the time
series variables utilised in this study. The trial
follows the augmented Dickey-Fuller (ADF) ap-
proach. The test is based on two assumptions -
the constant assumption and the continuous
with-trend assumption.

Table 5 captures the result of the test for all the
variables.

Variable | Constant Assumption Order of Integration | Constant and Trend Assumption | Order of Integration
ADF Statistic ADF Statistic
Levels | First Difference Levels First Difference
InY [-3.9922* - 1(0) -0.1608 -3.9521* I(1)
InR  |-4.0026* - 1(0) -2.9848 -5.3421* I(1)
InP_ |-4.5697* - 1(0) -4.7023* - 1(0)
InE | -2.6201 -5.9304* I(1) -2.6166 -6.1009* I(1)
InM | -2.7369 -3.9891* I(1) 0.3618 -4.9615* I(1)

Note: * denotes significance at the 5% level

Under the constant assumption, InY, InR, and InP
are all stationary at levels, while InE and InM only
became stationary at the first difference. Thus,
InY, InR, and InP are I(0) variables, while InM and
InE are I(1) variables. With the constant and
trend assumption, only InP is reported to be sta-
tionary at a level, while every other variable was
reported to be fixed at the first difference. In both
cases, the unit root test reveals that the variables
are integrated in a mixed order of I(0) and I(1).
This scenario requires a different approach to
testing for co-integration apart from the conven-
tional Engel-Granger test.

Cointegration Test. With the reported order of in-
tegration of the variables (mixed with 1(0) and
[(1)), the autoregressive distributed lag (ARDL)
Bounds testing approach for co-integration be-
comes the potent approach to detect the rela-
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tionship of the current level among the variables.
Table 6 reflects the result where the test is con-
ducted using an F-statistic.

Table 6 - F-Bounds Test for Cointegration Result

F-Bounds Test Null Hypothesis: No levels of
relationship

Test Sta- Value Significance, | 1(0) | I(1)

tistic %

F- 21.5388*** 10 2.20 | 3.09

statistic

k 4 5 2.56 | 349
1 3.29 | 437

Note: *** denotes significance at the 1% level

It is clear from Table 6 that the F-statistic of
21.5388 is outside the 5% and 1% critical
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bounds values. For co-integration to exist, the F-
statistic must be greater than the lower and up-
per necessary bounds statistics, so we cannot ac-
cept the null hypothesis of no levels relationship.
Consequently, co-integration exists, and the need
to estimate both the short-run and long-run es-
timates of the model becomes necessary. This is
still being done using the ARDL approach.

ARDL Short-Run Error Correction Model

Model Selection. In estimating the model using
the ARDL approach, it is pertinent to detect the
best model. The model selection is based on the
Akaike Information Criteria (AIC). The model
with the lowest AIC is considered to be the best.
Figure 2 presents the result.

Akaike Information Criteria (top 20 models)
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Figure 2 - Model Selection Criteria using AIC

With 81 models being evaluated, our result con-
sidered the top 20 models. The least AIC is -1.71,
corresponding to ARDL(1, 0, 1, 2, 1) model
Therefore, the model utilised in estimation fol-
lows the above ARDL model with the selected
lags.

Short-Run Error Correction Estimates. With the
optimal model being ARDL(1, O, 1, 2, 1), it is
worth noting that the level of income (InY) will
be excluded from the short-run model estima-
tion; hence, the reason for its disappearance in
the ARDL short-run error correction model
(ECM) presented in Table 7.

Table 7 captures the ARDL short-run estimates of
the money demand function where the variables
are expressed differently.

Section “Economics”
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Table 7 - Short-Run ECM Result
. . Standard t- .

Variable |Coefficient Error | Statistic Probability
A(InR) -0.0921| 0.0828| -1.1122 0.2771
A(InP) 0.0611| 0.0134| 4.5621| 0.0001***
A(InP(-1)) 0.0465| 0.0135| 3.4392| 0.0021***
A(InE) 0.1061| 0.0618| 1.7165| 0.0989*
CointEq(- -0.2852| 0.0228 - 0.0000***
1) 12.4962
R? 0.6238|Mean dependent 0.2143

var

Adjusted 0.5719(SD dependent var 0.1271
R2
SE of 0.0832|Akaike info -2.0004
regression criterion
Sum 0.2007|Schwarz criterion -1.7760
squared
resid
Log- 39.0074|Hannan-Quinn -1.9239
likelihood criteria
Durbin- 1.6106
Watson
stat

Note: * and *** denotes significance at the 10% and
1% level, respectively

An extract of the forecast is utilised to construct
the money demand function portrayed in Equa-
tion 15.

0.0611AInP; + 0.0465AInP;_; +
0.1061AInE, — 0.2852ECM,_, (15)

The short-run money demand function ex-
pressed in Equation 15 reveals that changes in
interest rate have a negative but insignificant in-
fluence on changes in the total money demand
function. However, the sign aligns with the pre-
diction of economic theory. The changes in the
price level and its one-period lag are observed to
positively and significantly influence the short-
run current money demand function. A 1% in-
crease in the price level increases the demand for
money by 0.0611% on average, while its one-
period lag increases money demand by 0.0465%
on average. The lag effect so experienced can be
explained from the point of few that if high prices
characterised the past period, the individuals
would hold more money in anticipation that such
rising prices will continue to the next period. Al-
so, the exchange rate positively and significantly
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influences the short-run money demand at the
10% level. Therefore, a 1% increase in the ex-
change rate will call for a 0.1061% increase in
money demand in the short run. Consequently,
an increase in the exchange rate will increase the
cost of imports, causing individuals to demand
more money to purchase foreign goods in the
domestic market. It is also worth noting that the
short-run money demand function is inelastic for
interest rate, price level, and exchange rate.

The error correction mechanism (ECM;_,), hav-
ing an error correction coefficient of -0.2852 in-
dicates that only 28.52% of the entire short-run
distortions in the current money demand func-
tion are corrected annually. This speed of ad-
justment is relatively slow, suggesting that it will
take an average of about three years and five
months before the model can be completely re-
stored to long-run equilibrium. The R? portrayed
that the variables account for 62.38% of the total
variations in the money demand function, while
the Durbin-Watson statistic of 1.6106 confirms
the absence of serial correlation.

ARDL Long-Run Levels Estimates. The long-run
estimates of the model are presented in Table 8,
in which it can be observed that the only variable
that has a significant long-run influence on the
money demand function is the income level.

Table 8 - Long-Run Levels Estimates

Variable | Coefficient | Standard t- Probability
Error | Statistic
InY 1.2257 0.1706 | 7.1837 | 0.0000***
InR 0.3990 0.5817 | 0.6859 | 0.4993
InP -0.0700 | 0.1218 |-0.5747| 0.5708
InE -0.2013 | 0.2260 |-0.8909| 0.3818
C -3.6717 | 2.3350 |-1.5724| 0.1289

EC = InM - (1.2257InY + 0.3990InR -0.0700InP -
0.2013InE -3.6717)

Note: *** denotes significance at the 1% level

The result in Table 8 is extracted to obtain the
long-run money demand function expressed in
Equation 16.

InM, = —3.6717 + 1.2257InY, +
0.3990InR, — 0.0700InP, — 0.2013InE, (16)

It is evident that the long-run money demand
function is income elastic, and a 1% increase in
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revenue will lead to a 1.2257% increase in the
demand for money. Further, the long-run money
demand function is inelastic for the interest rate,
price level, and exchange rate. Interest rate now
positively influences the long-run money de-
mand function though the such effect is not sig-
nificant. A similar scenario on the reverse can be
observed for the price level and exchange rate,
where they now put forth a negative but insignif-
icant long-run effect. As noted by Authors [28],
the negative impact of the exchange rate suggests
that “depreciation leads to increased demand for
money balances for transaction purposes”. Fur-
ther, the adverse effects of the price level on the
money demand function are similar to the find-
ings of authors [1, 24]; and the positive effect of
interest rate on the money demand function is
identical to the results of the authors [24].

Stability Test. The estimated model is tested for
stability of the parameter estimates using the
cumulative sum (CUSUM) of squares. For the pa-
rameters to be stable, the CUSUM line must lie
within the 5% critical upper and lower bounds,
as indicated in Figure 3.
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Figure 3 - Cumulative Sum (CUSUM) of Squares Test
for Stability

Given that the CUSUM of squares lies within the
5% significant upper and lower bounds, we can
conclude that the parameter estimates are stable
for making inferences. The stability of the money
demand function is an assurance that monetary
policy will work effectively on a target variable,
as earlier reported by Author [27, 19, 17, 37, 7,
33,8,2,6,3,16,11, 27,22, 36].
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CONCLUSIONS

1. The money demand function is income elastic
in the long run: These findings imply that a slight
change in the level of income in the economy will
affect the demand for money which is a replica of
the purchasing power of the individuals. This
points to the fact that income is a critical variable
that can be utilised to regulate the level of money
demand in the economy, which is a crucial varia-
ble that determines the price level. These find-
ings on the monetary policy imply that for the
monetary authority to contract the level of mon-
ey in circulation in the economy, an approach
geared towards reducing the purchasing power
of the individuals, such as the open market sales
of securities, could be practical.

2. The money demand function is inelastic re-
garding interest rate, price level, and exchange
rate: The implication here is that more significant
changes in these variables will not bring a more
remarkable change in the demand for money.

3. The price level and exchange rate have a posi-
tive and significant effect on the short-run money
demand function: A rising price level and the ex-
change rate will put upward pressure on the de-
mand for money to augment to depreciation in
the value of the domestic currency. More money
will be demanded at higher prices to purchase a
given bundle of the commodity.

4. Income has a positive and significant influence
on total money demand: In the presence of a
money illusion, an increase in income level will
prompt the individual to demand more money.
This arises from the fact that the individual will
likely wish to consume more, and the marginal
propensity to finish will be high, thus calling for a
greater demand for money to meet different
needs.

5. The interest rate has a negative but insignifi-
cant influence on the total money demand func-
tion: Based on the Keynesian demand for money
theory, the speculative market for money is a de-
clining function of the interest rate. Thus, indi-
viduals will prefer to hold bonds when the inter-
est rate is high, and the speculative demand for
money is low. The reverse case has when the rate
of interest reduces. This is because there is an
inverse relationship between the bond value and
interest rate.

6. The money demand function for Nigeria is sta-
ble: This points to the fact that monetary policy
will have the desired outcome if applied in tar-
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geting any policy variable of interest. As identi-
fied by [30], a weak and unstable connection will
not have the desired effect on the objective vari-
able, and the targeted aggregate will no longer be
able to convey the direction of monetary policy
adequately.

The estimation of the money demand function is
crucial for determining the potency of monetary
policy in regulating the volume of money in cir-
culation. This study estimated the Keynesian
money demand function, a function of income
and interest rate and the augmented money de-
mand function that incorporates the price level
and exchange rate in the Keynesian model. With
data from 1986 to 2021, the study utilised the
robust ordinary least squares approach. Since
our research utilised time series data, detecting
the time series properties of the variables be-
comes necessary. This was done using the aug-
mented Dickey-Fuller (ADF) unit root test to see
the stationary of the series. This is followed by
the test for co-integration using the autoregres-
sive distributed lag (ARDL) bounds testing ap-
proach. The error correction model was also uti-
lised to detect short-run and long-run estimates
of the model and the speed at which the model
adjusts from the short-run distortions to a long-
run equilibrium.

In line with the robust OLS, the result indicates
the validity of the postulation of the Keynesian
money demand function in Nigeria since income
wielded a positive effect and interest rate put
forth a negative impact. However, the result of
income was significant, while that of the rate of
interest was reported to be insignificant. In the
augmented money demand function, where the
price level and exchange rate were incorporated
into the Keynesian money demand function, the
result still revealed that income has a positive
and significant effect on the demand for money.
In contrast, interest rates generated a negative
but insignificant effect. Meanwhile, the price level
is reported to exert a positive and significant in-
fluence on money demand. At the same time, the
impact of the exchange rate is seen to be harmful
and essential simultaneously. In all cases, the
money demand function is elastic regarding the
income level but inelastic for the interest, price,
and exchange rates.

With the introduction of the time series proper-
ties of the variables, our result from the ADF test
under constant assumption revealed that income,
interest rate, and price level were stationary at
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the station. In contrast, exchange rates and broad
money were fixed at first differences. With the
introduced constant and trend assumption, only
the price level was reported stationary at a sta-
tion, while all other variables were static at the
first difference. In general, it can be reported that
the variables exhibited stationary in a mixed or-
der of level and first difference. This prompt the
use of the ARDL bounds testing approach to ex-
amine if any long-run relationship exists in the
model. Findings from the analysis revealed that
co-integration exists, indicating a long-run rela-
tionship between money demand and the ex-
planatory variables. Therefore, we estimate both
the model's short- and long-run estimates. The
short-run result showed that changes in the in-
terest rate put forth a negative but insignificant
influence on changes in money demand.

In contrast, changes in the price level, its one-
period lag, and changes in the exchange range
positively and significantly influence money de-
mand. The implication is that the key variables
that drive the demand for money in Nigeria are
price level and the exchange rate. Higher prices
entail that individuals will need more money to
purchase the exact value of the commodity they
used to buy with a lesser amount of money.

In contrast, a higher exchange rate indicates that
the individual will demand domestic currency to
purchase imported commodities. In the long run,
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