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Following the introduction, section t » reviews the literat 2 while section three
focuses on the model specification and methodology. Section four presents the
analysis and discussion of findings hile section five concludes the paper ‘th
policy recommendations.

Il. Literature Revie

.1 Theoretical R¢  ew

The debates about the behavior of the income veiocity are far from being
settled. The classical school, comprising the neoclassical and classical schools, is
of the view that the income velocity is independent from _ v« 1iment active
policies; hence it is a function of real as well as institutional variables with
negligible fluctuations in the short-run. Ho  aver, the Keynesian school argues that
veloci s a highly flue afing variable hich is significantly affected by
economic policies. As a result, changes in velocity could nullify the effects of
monetary policy.

The ciassical school, championed by economists such as Stewart Mill, David
Ricardo and Irving Fisher analyzed the relationship between the volume of money
and inflation in terms of the velocity of money. From the perspective of the
classicat school, velocity is a function of choice and preferences of peopie, real
factors and structures of the society. Hence, it is independent of government
policies and especidlly from the demand management policies. Therefore, as a
result of negligible changes in these factors, velocity is regarded as a stationary
variable in both the short-run and long-run.

The Chicago school led by Milton Friedman based its arguments on the
assump  xn of the inherent stability of the private sector and flexibility of prices.
They argued that due to the dependency of velocity or economic policies, it has
high fluctuations in the long-run; hence its behavior is less predictable. In the long-
run, due to fluctuations of real factors and structures of the society, the changes
maintain a smooth path, which increases its stabilty and predictability. They
concluded that velocity could be regarded as a stable function of rates on
different financial and physical assets. The main thre  of their argument is that the
equilibrium associated th full employment in the labor market, under the
neoclassical school, does not exist, due to rigidity of wages. They stressec  1at the
velocity of money is severely affected by demand management policies; hence,
it is a on-stationary variable. Furthermore, ey argued that the movements of
velocity are opposite to the movement of money-supply. Interest rate is also
regard¢«  as one of the variables influencing velocity.
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Cambridge equation relates average cash balances during s period to the level
of income in the same period.

Furthermore, the income veloci could be defined in terms of demand deposits
turnover which is debit divided by total demand deposits. Prior to 1930, the
guar y theory regarded “V" and "Y" as constants at least in the short term. This
was based on the assumption that the potential output was not affected by the
changes in the supply of money because output depends on land, labor, and
capital. Velocity was assumed constant because the economic and social
activities which affect the factor of production do not change in the short term.
As a result, velocity was not affected by ..1e quantity of money. It ariably with v
and Y held constant, a direct relationship was established between the stock of
money anc e level of prices.

Keynes argued against the thesis that economic agents hold a constant fraction
of their incomes in cash balances. He argued that the medium of exchange role
was only one of the motives of holding money, stressing that liquidi  preference
could be influenced by yields or alternative financial assets. As a result of this,
velocity could change due to expectations about future interest rates or risk. Also,
changes in money stock alone could also affect the zlocity of money through
the medium « nterest rate.

.2 Empirical Review

The is e of the velocity of money has confinued to attract the attention of
authors in both developed and developing economies. Gar | {1956) examined
the structural aspect of the money velocity focusing attention to factors
determining fluctuations in the velocity of money other than interest rates. He
extended his analysis of transactional velocity to inclu. » the structural and
institutional aspects and constraints determining the efficiency of money. Garvy
conciuded that the long-run developments that increase the transaction velocity
of money are mostly confined to the corporate sector, and include efforts to
reduce the mail float as well as to economise on balances by centralising cash
holdings, by a better synchronization of payments flows, and by temporary
investment of excess cash and reserves.

In a study by Andersen (1975), where he observed that movements in velocity, if
tak g alone, would provide little useful evidence in the debate regarding the
predic 1bility of the response of income to a change in mon¢  Another
conclusion is that misunderstanding of the factors causing changes in observed
velocity, and the inability to observe changes in desired money balances. co 1
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while k is a constant fraction of the transactions conducted in the e« nomy.
Assuming money market equilibrium:

M(H — M.u {9)
here Ms is money supply
From the equation of exchange,

M 7=PY (.

th the equilibium condition e model is therefore der  :d Qs .
M =P(K.Y.R.E,x) ()

From eguation (10} we get

V=PY/M“ M =M" (12)
V=PY,/P(K.Y.R.E.x) (13)
V=f(K.Y.R.E.x) (14)

By incorporating the effect of financial sector development, equation {14) is
modified as follow:

Vo f(KX R B A) (15)

wWhere 1is the growth of stock market capitalization
The linear form of equation (15) is as follows:

v, =k+tay tay tae +an +ags p (16)

If weletk =po, Qi =p1, az=P2, Qz=P3, 4=Pa, Qs=Ps
Where the a's are the slopes, then equation {16) becomes

v, =S+ B+ Bor + e, + B+ BA+ 1, (17)

where

Bo. B, B2>0; B3 Pe Ps<0

.1 Testing Series Properties
Before estimating the income velocity function specified in equation 17, it is
necessary to examine the statistical characteristics of the variables included in
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where,
I, =—(1-0, - T..~I1, ) {i=1..k-1) and [ =~(1-TI, ~...-TT,) (20}

As specified in equation 19, the model contains information relating to the short
and long term adju.  1ents that occur as a result of the variables in Xi, through
the parameters of the matrices I and I, respectively.

The rank of matrix N determines the number of cointegrating vectors; however, it
r stbe alimited such thatrcanne >e< n (0=r2zn).

e number of cointegrating vectors and the corresponding parameters are
determined by the two likelihood-ratio tests, the trace test [Awace) and the
maximum eiger ue test (Amax) statistics.

n.2 Vector Emor Comection Model

in order to capture the short-run deviations that might have occumed in
estimating the long-run cointegrating equations, a dynamic vector eror
correction model (VECM) is formulated. The errcr comection term depicts the
speed of adjustment to equilibrium once the equa..on is shocked. The dynamic
error corection formulation is specified below.

AY =@, +ZZ‘ TAY +T1Y_ +¢ (21)

where, T=+> " @_ and T, =->" @ (22)

g=i+l )

where y: is a éx1 matrix of income velocity of money, growth of income, interest
rate, exchange rate, inflation rate and growth of stock market capitalization. dgis
the éx1 intercept vector and g is a vector of white noise process and Tt conveys
the long-run information contained in the data.

v. Empirical Results and Discussion
The estimation and analysis of the model involves a multi-stage procedure. As
shown in Figure 1 below, Vadisph | 3 the classical pattern for an AR (1) series.
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V.1 Time Series Properties of Variables

We proceed by determining the underiying properties of the processes that
generate our time series variables; that is whether the variables in our model are
stationary or non-stationary. To proceed with the test, graph of each series is first
...Jally examined to see whether a trend is present or not as sh¢  nin Figure 1.

Figure 1: Trend graph of the variables
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From Figure 1, only the exchange rate exhibited a frend. We thereafter employed
the Augmented Dickey-Fuller (ADF) and Phillip-Perron (PP) test, to test the order of
integration of the variables. The resulfs of the ADF and PP te  are presented in
Table 2.
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Table 3: Pairwise Granger Causality Test Result

Null b >othesis: Obs F-Statistic Prob.
INF — V2 110 4,59233 0.0122
V2 - INF 1.76631 0.1760
INF = Y 110 8.05597 0.0006
Y »INF 2.29401 0.1059
MC - Y 109 0.17309 0.8413
Y — MC 2.69975 0.0719
MC — E 109 2.45841 0 05
E— MC 0.07576 0.9271
MC — INF 109 0.73713 0.4810
INF = MC 239716 0.0960

Source: Authors' computation

IV.3 Johansen Cointegration st Result

Cointegration regression measures the long-run relationship between the
variables whose existence guarantees that the variables demonstrate no inherent
tendency to drift apart. A vector of varigbles integrated of order one is
cointegrated if there exists a linear combin  on of the variables, which are
stationary. Follor g the approach of Johansen and Juselius {1990) two iikelihood
ratio test statistics, the maximal eigenvalue and the trace statistic, were utilized to
determine the number of cointegrating vectors. The cointegration sts  ere
performed dallowing for the presence of linear deterministic trends. The result of
the test is presented in Table 4.
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IV.7  Tests for Stability of the Model

To ensure the reliability of the coefficients of the norm “red cointegrating model
for the long-run and the vector error correction model for the short-run, we
employed the Autoregressive {AR) root stability test. The estimated VAR is stable if
all the characteristics roots have modulus less than one and lie inside the unit
circle. The result of the AR root stability test in Table 7 satisfies the  ability
condition of the model. The stabil  of the model is achieved and the model is
said to be good for the analysis.

Table 7: Stability Test Result

Root Modulus
0.983337 0.983337
0.938147 0.938147
0.829985 - 0.154477i 0.844275
0.829985 + 0.154677i 0.844275

0.141265-0.556114i 0.573776
0.141265 + 0.554114i 0.573776
0.489247 0.489247
0.274093 - 0.185853i 0331163
0.274093 + 0.185853i 0.331163
£.015704 - 0.09647Qi 0.097740
0.015704 + 0.0946470i 0.097740
£.079327 0.079327

No root lies outside the unit circle.
VAR satisfies the stability condition.

IV.8 Predictive and Forecast Test

The three common measures of predictive accuracy (ro  mean square error
(RMSE), mean absolute error (MAE) and Theil's inequality coefficient (U)) are used
to evaluate the model's predictive performance. The values of RMSE, MAE and U
are reported in Fig 2 3. The result shows that the model is free from bias. These
results ore satisfactory and the model s therefore reasonably accurate in
prediction.
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Figure 4: Actual and Predicted Values of the model
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V. Conclusion and Policy Recommendations

This paper empirically investigated the determinants of the income velocity of
money in Nigeria using quarterly data spanning from the period 19851 through
2012:4. The velocity of mone is one of the most narrov | waiched variables by
the monetary authoritfies fo estimate the safe limit of monetary growth and to
formulate a sound monetary poiicy. It is true that the change of velocity of
money is rather a iong-run occu nce, but it has a central place in monetary
policy. It is, therefore, a matter of concern for monetary authorities to have
reliable information about macroeconomic variables that have impact on the
variation of velocity.

The positive sign of the growth of income shows that at the later stage of financial
development, the velocity and income become positively correlated and real
incomes has an important impact on the veiocity. Inflation rate « d exchange
rate have negative influence on the velocity of mone, It is 1e behaviour of V2
that determines the degree of effectiveness to which the action of monetary
authority contributes to economic growth, without fuelling inflation, The interest
rate proxied by the ¢1-day Treasu  bill rate has a positive relationship with the
velocity of money. Since substitution can occur b ~#een money and alternative
financial assets, a rise in the rate of interest leads to a higher cost of holding
money so that veloc - increases. The appreciation of the Naira  >uld make the
domestic portfolio holders readjust their porifolios against foreign assets. An
appreciation causes a lower cost of holding local curency so that veloci

decreases. This could be responsible for the negative relationship between the
exchange rate and the velocity of money. The growth of stock market
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