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Economic Uncertainty, Monetary Uncertainty,
and the Demand for Money in Africa

By Mohsen Bahmani-Oskooee* and Alice Kones**

Abstract

Due to economic and monetary uncertainty individuals are expected to allocate their
portfolio towards holding money and alternative forms of assets. Following the literature on
money demand, we test the impact of economic and monetary uncertainty on the demand for
money in 21 African nations. By relying upon quarterly data, GARCH-based measures of
uncertainty, and bounds testing approach we find that the impact of both measures are mostly
transitory in many of the African countries and do not last into long run. Furthermore, by
including the two uncertainty measures we found that the demand for money in every African
nation is stable.
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1. Introduction

In 1979 when the Fed switched its policy of fixing interest rates to controlling
monetary aggregates, it missed its inflation target. This led many to criticize the Fed
and call for failure of the quantity theory of money and monetarism. The leader of
the pack, Milton Friedman (1984) had to argue to the contrary by pointing out that
a monetary policy should not only involve targeting monetary aggregates, but also
achieving a steady and predictable growth rate of those aggregates. Since the later
was not achieved by the Fed, Friedman identified volatility of the growth rate of the
money supply as the source of the problem. He argued that exceptional volatility of
monetary growth increases the degree of perceived uncertainty which leads to an in-
crease in money holding by public and a decline in velocity of the money.1 Choi
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and Oh (2003), however, developed a theoretical model in which they showed that
in addition to monetary volatility, output volatility can also affect the demand for
money. They argued that since output uncertainty induces public to face with uncer-
tain job prospects, they could allocate their assets more towards holding cash and
less towards other uncertain assets. However, when they tested both hypotheses
using the United States data, they found that while monetary uncertainty increased
the demand for money in the U.S., economic uncertainty measured by the volatility
of real GDP actually decreased it. They then argued that both uncertainty measures
could also have negative effects on the demand for money depending upon degree
of substitution between money and other less volatile assets.2

In estimating the demand for money, not many studies have included the two
measures of uncertainty in their formulation of the money demand function. The de-
mand for M3 measure of the money in Australia was considered by Bahmani-Os-
kooee and Xi (2011) who found that GARCH-based measures of real output volati-
lity and nominal money supply volatility had short-run as well as long-run effects
on the demand for M3 monetary aggregate in Australia. In another study Bahmani-
Oskooee et al. (2012) considered the demand for M2 monetary aggregate in China
and found that both uncertainty measures have short-run effects but not long-run ef-
fects. Finally, Bahmani-Oskooee et al. (2013) considered experiences of emerging
countries and they found that that both measures of uncertainty had more short-run
effects than long-run effects in most countries. By including both measures of un-
certainty, they also found that the demand for money is stable in all countries.

As the above brief review indicates, the literature on the issue is very poor and
there is plenty of room to expand. Therefore, in this paper we consider the experi-
ence of African countries. Previous studies pertaining to African nations, e.g., Do-
mowitz and Elbadawi (1987), Simmons (1992), Fielding (1994), Ghartey (1998),
Henstridge (1999), Fielding (1999), Randa (1999), Adam (1999), Anoruo (2002),
Nell (2003), and Bahmani-Oskooee and Gelan (2009) did not include neither mea-
sure of uncertainties in their specifications. We close this gap by including the two
measures in the money demand function of the same 21 countries that were in-
cluded in Bahmani-Oskooee and Gelan’s (2009) study. To that end, in Section II we
outline the money demand specification and explain the estimation method. Our
empirical results are reported in Section III followed by a summary in Section IV.
Data definition and sources are provided in an Appendix.

294 Mohsen Bahmani-Oskooee and Alice Kones

Applied Economics Quarterly 60 (2014) 4

1 See Friedman (1984, p. 399). Note that it is possible for nominal money supply to become
endogenous and changes in the nominal supply of money may well reflect changes of the
demand for money.

2 Bruggemann and Nautz (1997) who tested the hypothesis using data from unified Ger-
many also supported the negative effect of monetary uncertainty on the demand for money.
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2. The Money Demand Function and Estimation Method

The literature on the demand for money emphasizes the importance of two vari-
ables as main determinants of the demand for money, i.e., the level of economic ac-
tivity or income as a scale variable accounting for the transaction demand and an in-
terest rate measuring the opportunity cost of holding money. However, since finan-
cial markets in most African nations are not well developed, inflation rate replaces
the interest rate. One additional variable that most studies have included in order to
account for currency substitution is the nominal exchange rate. Therefore, the speci-
fication that we adopt in this paper includes those three variables as well as two
measures of uncertainty as in equation (1):3

LnMt ¼ aþ bLnYt þ cLnðPt=Pt�1Þ þ dLnEXt þ eLnVYt þ fLnVMt þ "tð1Þ

Following the literature, we expect an estimate of b to be positive and c to be ne-
gative. As for the exchange rate, it could carry a positive or negative coefficient. As
the Appendix shows, the exchange rate is defined and constructed as the nominal
effective exchange rate. As such a decline reflects a depreciation of domestic cur-
rency or appreciation of foreign currency. When foreign currency appreciates, that
raises domestic currency value of foreign assets held by domestic residents leading
to an increase in their wealth and eventually an increase in their spending and their
demand for money. Hence a negative estimate for d is expected (Arango and Nadiri
1981). However, if appreciation of foreign currency increases expectation of further
appreciation, domestic residents may increase their holding of foreign currency and
reduce their holding of domestic currency. Therefore, a positive estimate for d could
also be expected (Bahmani-Oskooee and Pourheydarian 1990). Finally, as discussed
in the previous section both uncertainty measures reflected by the volatility of real
GDP (VY) and volatility of nominal money supply (VM) are expected to have posi-
tive or negative effect on the quantity of money demanded.

Clearly, coefficient estimates of equation (1) by any mean only yield long run es-
timates. However, in many countries uncertainty measures could only have short-
run effects. To distinguish short-run effects from long-run effects we need to ex-
press (1) in an error-correction modeling format as in (2):
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3 Indeed, without uncertainty measures, our specification follows Bahmani-Oskooee and
Gelan (2009). Note that including volatility measures in the long-run specification does not
imply they are significant determinant. It is just a theoretical conjecture and the empirical re-
sults will signify their position as long-run or only short-run determinants.
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�LnMt ¼ þ
Xn1

i¼1

i�LnMt�i þ
Xn2

i¼0

i�LnYt�i þ
Xn3

i¼0

iLnðPt=Pt�1Þt�ið2Þ

þ
Xn4

i¼0

i�LnEXt�i þ
Xn5

i¼0

i�LnVYt�i þ
Xn6

i¼0

i�LnVMt�i

þ 0LnMt�1 þ 1LnYt�1 þ 2LnðPt=Pt�1Þt�1 þ 3LnEXt�1

þ 4LnVYt�1 þ 5LnVMt�1 þ "t

The error-correction model outlined by equation (2) is similar to Engle and Gran-
ger (1987) representation theorem in spirit in that the lagged error term from (1) has
been replaced by linear combination of lagged level variables4. Pesaran et al. (2001)
propose this substitution and suggest using the F test for their joint significance as a
sign of cointegration. However, they also propose new critical values for the F test
which take into consideration integrating properties of variables. By assuming all
variables in a model to be integrated of order one or I(1) they provide an upper
bound critical value. A lower bound critical value is provided when all variables are
I(0). They then demonstrate that the upper bound critical value could be used even
if some variables are I(1) and some I(0). This method is relatively more suitable for
our model since in most instances volatility measures are I(0) and this is the main
advantage of this method. Once cointegration is established, long-run effects are de-
rived by normalizing estimates of ρ1–ρ5 on ρ0. The short-run effects are judged by
the size and significance of coefficient estimates attached to first-differenced vari-
ables.5 We estimate equation (2) for 21 countries in Africa in the next section.

3. Empirical Results

The error-correction model outlined by equation (2) is estimated for each of the
21 countries for which we were able to collect quarterly data over the period
1971I – 2011IV.6 The list includes:

Burkina Faso, Burundi, Cameroon, Côte d’Ivoire, Egypt, Ethiopia, Gabon, Gha-
na, Kenya, Madagascar, Mauritius, Morocco, Niger, Nigeria, Rwanda, Senegal, Sey-
chelles, Sierra Leone, South Africa, Tanzania, and Togo. As the Appendix indicates,
both volatility measures are constructed using the GARCH method. In order to see
the movements of these two volatility measures over time, we plot them along with
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4 They are actually the same if we solve equation (1) for the error term and lag the solution
by one period.

5 For other applications of this approach see Bahmani-Oskooee et al. (2005), Halicioglu, F.,
(2007), Narayan et al. (2007), Tang (2007), Mohammadi et al. (2008), Wong and Tang (2008),
De Vita and Kyaw (2008), Payne (2008), and Bahmani-Oskooee and Gelan (2009).

6 Exceptions are noted in the Appendix.
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all other variables for onehigh inflation countryofGhanaandone low inflation country
of Sierra Leone. As can be seen, the volatility measures as well as the rate of inflation
cross their means too often, indicating the I(0) properties of these variables. However,
this is not the case for other variables, justifying bounds testing approach.7

In order to estimate error-correction model (2), following the literature we impose
a maximum of four lags on each first-differenced variable and use Akaike’s Infor-
mation Criterion to select the optimum number of lags. The results from each opti-
mum model are reported in Table 1.

Due to volume of the results, for each country we report them in three panels. In
Panel Awe report the short-run coefficient estimates. In Panel B we report the long-
run coefficient estimates. Finally, diagnostic statistics are reported in Panel C. Con-
centrating on short-run results and two variables of concern, i.e., output volatility
and money volatility we gather that there is at least one significant coefficient ob-
tained for each variable in most countries. More precisely, output volatility has
short-run effects on the demand for money in thirteen countries of Burundi, Côte
d’Ivoire, Egypt, Gabon, Madagascar, Mauritius, Morocco, Rwanda, Senegal, Sey-
chelles, Sierra Leone, South Africa, and Tanzania. Similarly, monetary volatility has
short-run effects on the demand for money in Burundi, Cameroon, Côte d’Ivoire,
Ghana, Kenya, Madagascar, Mauritius, Morocco, Niger, Senegal, and Tanzania. Do
these short-run effects last into the long run?8

From the long-run coefficient estimates reported in Panel B it is clear that output
volatility has significant long-run effects on the demand for money only in six coun-
tries. While its effects are positive in the results for Côte d’Ivoire, Rwanda, and Sey-
chelles, they are negative in the results for Egypt and South Africa. As for the vola-
tility of nominal money supply, it also has significant long-run effects in six coun-
tries. It has positive effects on the demand for money in Madagascar, Morocco, and
Senegal, and negative effects on the demand for money in Ethiopia, Rwanda, and
Tanzania. Thus, it appears that in most countries effects of output uncertainty and
monetary uncertainty are transitory.

As for the long-run effects of other three variables, clearly the level of economic
activity or income seems to be the most important variable in the long run, for it car-
ries a highly significant and positive coefficient in all countries, supporting the trans-
action demand for money. The income elasticity in most countries is greater than
one, implying some diseconomies of scale in African nations. A 1% economic
growth requires more than 1% increase in money supply. The second important
long-run determinant seems to be the inflation rate, for it carries a significantly nega-
tive coefficient in 10 countries. Therefore, in these 10 countries the real assets are
considered to be close substitute for cash. Finally, the nominal effective exchange
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7 Similar graphs for all other countries are available from authors upon request.
8 Note that while income and inflation rate do have short-run effects on the demand for

money in almost all countries, the nominal effective exchange rate has short-run effects only
in seven countries.
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rate carries a significant long run coefficient in nine countries. The positive coeffi-
cient in the cases of Côte d’Ivoire, Ethiopia, Seychelles, South Africa, and Tanzania
signifies the wealth effect as foreign currencies appreciate, since domestic currency
value of foreign assets held by domestic residents rise, public in these countries try
to spend more by holding more of domestic currency. On the other hand, the ex-
change rate elasticity is significantly negative in the cases of Burkina Faso, Burundi,
Kenya, and Rwanda, implying that as foreign currencies appreciate (especially the
reserve currency), market participants in these countries expect further appreciation,
inducing them to hold more of foreign currencies and less of domestic currency.

If the above long-run coefficient estimates are to be not spurious, we must estab-
lish cointegration. The results of the F test to determine joint significance of lagged
level variables in each optimum model along with other diagnostics are reported in
Panel C. Given the upper bound 5% critical value of 3.79 from Pesaran et al. (2001,
Case III, p. 300) it is clear that our calculated statistic is greater than 3.79 in 12 coun-
tries, supporting cointegration among the six variables included in our money de-
mand specification. In the remaining countries we need to adhere to an alternative
test (e.g., Bahmani-Oskooee and Tanku 2008). Using long-run normalized coeffi-
cient estimates and equation (1) we calculate the error term and call it ECM. We
then shift to equation (2) and replace the linear combination of lagged level vari-
ables by ECMt-1 and estimate each model after imposing the same optimum lags. A
significantly negative coefficient obtained for ECMt-1 will support movement to-
ward long-run equilibrium and cointegration. As can be seen, indeed ECMt-1 carries
significantly negative coefficient in all cases, implying adjustment toward long-run
equilibrium.9

Several other diagnostic statistics are also reported in Panel C. The Lagrange Mul-
tiplier (LM) test which has a χ2 distribution with four degrees of freedom is used to
test for serial correlation among residuals of each model. Given its critical value of
9.48, clearly residuals are autocorrelation free only in the cases of Burundi, Egypt,
Ghana, Madagascar, Mauritius, Nigeria, Rwanda, Senegal, Seychelles, and Tanza-
nia. Is each optimum model correctly specified? We report Ramsey’s RESET test
statistic to answer this question. It is distributed as χ2 but with one degree of freedom
only. Our calculated statistic is less than the critical value of 3.61 in 10 countries,
implying correctly specified models. We also apply the well-known CUSUM and
CUSUMSQ tests to the residuals of each optimum error-correction model to deter-
mine stability of short-run and long run coefficient estimates. As can be seen, all
models seem to be stable. Finally, as the size of adjusted R2 reflects, most of the esti-
mated models enjoy a good fit. A high size of the adjusted R2 reflects fitted values
are close to actual values, like the case of Cote d’Ivoire (adjusted R2 = 0.90). How-
ever, they do not trace each other well when adjusted R2 is low, like the case of South
Africa (adjusted R2 = 0.50). For demonstrative purpose we plot the values for these
two countries in Figure 2.

Economic Uncertainty, Monetary Uncertainty and the Demand for Money 299

Applied Economics Quarterly 60 (2014) 4

9 The exception is Egypt.
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Figue 2: Fitted Values versus Actual Value for Two Countries

4. Concluding Remarks

Traditionally, standard specification of the demand for money in any country in-
cludes income as scale variable and interest rate or rate of inflation as the opportu-
nity cost of holding money. As time passes and more unexpected economic events
occur, we think of incorporating them into economic models including the demand
for money. When international monetary system changed from fixed to flexible ex-
change rate system, some thought of the exchange rate as another determinant of
the demand for money which accounts for currency substitution. And when the Fed
switched its policy from fixing interest rates to targeting monetary aggregates, since
it missed its inflation target monetarism was criticized. Milton Friedman came to
rescue by arguing the volatility of money supply as a determinant of velocity or de-
mand for money. If monetary uncertainty or volatility could be a determinant of the
demand for money, why cannot economic uncertainty serve as another determinant?
A theoretical model was developed to show that indeed, monetary uncertainty and
economic uncertainty could influence public’s desire to hold more or less money.
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Unfortunately, a money demand function that includes all determinants men-
tioned above has only been estimated for a few developed countries, including the
U.S. Developing countries have not received much attention. Previous studies that
estimated the demand for money in developing countries included only income, in-
flation rate and the exchange rate as determinants of the demand for money. No
study has included measures of monetary uncertainty and economic uncertainty in
their specification. In this paper we fill this vacuum by estimating a money demand
function that includes monetary and economic uncertainty variables for each of the
21 countries from Africa. Quarterly data and bounds testing approach to cointegra-
tion and error-correction modeling are used to carry out the empirical exercise. The
results reveal that in most African countries the impact of monetary uncertainty and
economic uncertainty are transitory and do not last into long run. This could be due
to public’s expectations adjusting to uncertainties created by output and monetary
growth volatility. If expectations do not adjust to economic conditions created by
either uncertainty, clearly their effects will last over longer period of time. Further-
more, by including the two uncertainty measures we found that the demand for
money in every African nation is stable. One policy implication of finding stable
money demand is that central bank will be in a better position to predict the impact
of money growth on inflation and output since stable money demand implies a
stable velocity.

Appendix

All data are quarterly and are collected from the following two sources:

a. International Financial Statistics of the IMF.

b. Direction of Trade Statistics of the IMF.

Depending upon data availability, study period differed from one country to an-
other as follows:

Burkina Faso (1971I–2008IV), Burundi (1971I–2008IV), Cameroon (1971I–
2009IV), Côte d’Ivoire (1971I–2011IV), Egypt (1971I–2008IV), Ethiopia (1971I–
2008IV), Gabon (1971I–2000IV), Ghana (1971I–1997IV), Kenya (1971I–2009III),
Madagascar (1971I–2010IV), Mauritius (1971I–2008IV), Morocco (1971I–2009II),
Niger (1971I–2011IV), Nigeria (1971I–2008IV), Rwanda (1971I–2005IV), Senegal
(1971I–2011IV), Seychelles (1971I–2008IV), Sierra Leone (1971I–2009IV), South
Africa (1971I–2008IV ), Tanzania (1971I-2007IV) and Togo (1971I–2011).

Variables:

M: Real money measured by M2. Nominal money supply is deflated by the Con-
sumer Price Index (CPI) to obtain real values. CPI is the only price index
available for most African countries. All data come from source a.
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Y: Real Income. Quarterly figures for this variable were not available for any of the
countries in our sample except South Africa. Therefore, we had to generate
quarterly data from annual data through interpolation following the method in
Bahmani-Oskooee (1998, p. 142). The quarterly generated figures were then
deflated by the CPI to arrive at real figures. All necessary data came from source a.

Ln (Pt /Pt-1): Inflation Rate. CPI is used to measure P. Again, the CPI data come
from source a.

EX: Nominal Effective Exchange Rate. Since the nominal effective exchange rate
is not available for any of the countries in our sample, we constructed it
following the method in Bahmani-Oskooee and Gelan (2007). For each
country we included top 20 trading partners. While exchange rate data came
from source a, the trade shares in 2005 that are used as weights came from
source b.10 Note that even if some countries have followed different exchange
rate policies such as pegging to a major currency or belonging to a monetary
union, none can avoide fluctuation in its effective exchange rate due to
fluctuation in major currencies and arbitrage activities. For details of exchange
rate policies in Africa see Qureshi and Tsangarides (2012).

VY = GARCH-based volatility measure of real income, Y.

VM = GARCH-based volatility measure of nominal M2.11
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