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ABSTRACT
IMPACT OF MONETARY UNCERTAINTY AND ECONOMIC UNCERTANTY
ON MONEY DEMAND IN AFRICA

by
Alice Kones

The University of Wisconsin-Milwaukee, 2014
Under the Supervision of Professor Mohsen BahmakieOee

This dissertation investigates the role that ecdoommncertainties and monetary
uncertainties play in the money demand function ZbrAfrican countries. The Auto-
regressive Distributive Lag (ARDL) and F-test agmio are employed using quarterly
time series data covering the period from 197112201 In particular, this paper aims to
demonstrate both short and long-run relationshgis/éen the dependent variables, Real
Money Aggregate (M2), and the independent varialied include real income (Y),

inflation rateP, / B_ nominal effective exchange rate (NEX), output utaiaty (VY), and

monetary uncertainty (VM). We apply GARCH methampl to approximate the
uncertainty measures. The empirical results shat elxcept for Egypt, monetary VM
and VY have significant short-run as well as long-effects on money demand in all the
countries, with some variables carrying negativ@asitive coefficient. We find that the
coefficients of Y in all the countries is positiwehile that of B /P_and NEX are
negative, implying depreciation of domestic cursedecreases demand for money. The

results also indicate that CUSUM and CUSUMSQ teststable, thus M2 is stable in all

the countries except Egypt
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1. INTRODUCTION AND THE MAIN OBJECTIVE

The simple relationship of real money balances] reeome (wealth), and
opportunity cost of holding money in the studiesnodney demand functions, cannot
possibly explain the recent behavior of monetarygregates. Existing literature
examining the impact of some of the macroeconom#ts on money demand, include
Greiber and Lemke (2005), Choi and Oh (2003), atieMensah (2004), and Bahmani-
Oskooee et al. (2011), who all agree that econanit financial future uncertainties
affects current money demand. The existing studitengly suggest that taking
uncertainty output and monetary measures into axcamproves the stability
performance of the demand for money. Research bymBai-Oskooeeet al. (2011)
investigated whether money demand in Australidfected by economic uncertainty and
monetary uncertainty, and they conclude that dueigiotening during inflation, and
loosening during recessionary period, it is impairt@ include monetary uncertainty so

as to establish a stable money demand function.

This becomes especially important given the recembvation in the financial
sector that has had a major impact on money denfamther, since money is held by
economic agents for transaction, uncertainty inett@nomy could have an impact on the
guantity of money that agents are willing to hdlig.for instance, in the case where

volatility (risk) of interest rate increases, thekrof bearing fixed-term interest-paying



securities also increases, and economic agentsitstdshese securities for more money.
Economic uncertainty thus plays an important rol@ecisions concerning the level of

holding money, and should be included in the mateypand function.

Macroeconomic stability has always been a key poinmonetary policy. In
many economies, demand for money plays a significz@la in macroeconomic analysis
for formulating an appropriate and effective mongtaolicy. A stable money demand
enables policy makers to accurately predict theachf macroeconomic variables. As
such, finding a stable money demand function igiafun establishing a link between
relevant monetary aggregate and nominal income(utAdditionally, a stable money
demand indicates a stable relationship between tagngrowth and inflation, which not
only provides a useful framework to policy makeysdxplaining, predicting, controlling
and targeting inflation, but it also allows the ipplmakers to assess threats to the price
stability in the long-run. It is due to its impanice that has led to the permanent need to
search for an empirically stable money demand fancivhose parameters do not

significantly change over time.

The importance of this study is evidenced in thterest on the study of money
demand in developed and developing countries, datythe countries of Africa has
increased significantly in recent years. Furtheemavith the significant expansion of
globalization, financial deregulation and financiadnovation, it is important to
investigate if the underlying properties of the mprlemand function still hold (Melnick,
1995). In fact, research on stable money demasdybaerated considerable theoretical
and empirical research in both developed and dpiwredocountries around the globe in

the past several decades. In developed counttiel,as the United States (U.S.) and the



United Kingdom (U.K), there is an abundance ofréitare investigating the stability of
the money demand function, in relation to other rm@conomic variables. In the analysis
of the stability of M2 in the U.S., Choi and Oh (&) demonstrated the importance of
including output uncertainty and monetary uncetyain the analysis of money demand
function. Others investigating the stability of tm®ney demand function for Canada and
European countries have included uncertainty measiior Canada, Att-Mensah (2004)
constructed an index of uncertainty as the weiglsech of volatilities of economic
activities and other variables. His findings indezhthat economic uncertainty measures
improve the stability performance of money demé&sidhilarly for Europe, Greiber and
Lemke (2005) show that including measures of uagdst is crucial to the estimation of

a stable money demand function.

Furthermore, Bahmani-Oskooee et al. (2011) invastiywhether money demand
in Australia is affected by economic uncertaintyd amonetary uncertainty. In their
investigation, they argue that the business cyatéthe Global Financial Crisis of 2008
affected unemployment, inflation, and trade in gvauntry including Australia, thereby
justifying the inclusion of economic uncertainty tme money demand function.
Similarly, they conclude that due to tighteningidgrperiods of inflation, and loosening
during recessionary periods, it is important tolude monetary uncertainty so as to

establish a stable money demand function.

The above existing studies strongly suggest thadtiding economic uncertainty
and monetary uncertainty in the money demand fandbecomes even more important
given the differences in global financial systermmjovations, and business cycles.

Despite this, existing empirical research on mormmmand estimation including



uncertainties have mainly focused on developed tc@sn Studies of money demand
models that have occurred in developing countresuding African countries have not
included monetary and output uncertainties. Bahrmkooee and Gelan (2009) carried
out a comprehensive investigation on the stabditynoney demand in Africa but they

did not include output uncertainty and monetaryeautanties.

The purpose of this thesis therefore is to fillstigap and extend the existing
literature on money demand in African countries ibyestigating whether output
uncertainty (VY), and monetary uncertainty (VM)omd with real income (Y), inflation
rate (Pt/l?1), nominal effective exchange rate (NEX) play aolernn the stability of real
money aggregate (M2) in Africa. This thesis furthentributes to the existing literature
by using the most robust and updated quarterly flata21 African countries from
1971() to 2012(IV) from the International MonetaRund's International Financial
Statistics (IMF (IFS)) publication. The IFS is rgoized as a leading source of
comparable statistics on domestic and internatidimaince for most countries of the

world.

This thesis employs GARCH methodology, a standad for measuring
volatility in time series data with heteroscedastiors, to identify output uncertainty and
monetary uncertainty. Unlike traditional regressapproaches, recent advancement in
econometric techniques allows for more accurate effettive diagnostics and avoids
problems such as spurious regressions (Miller, S1I8R1). We employ the Auto-
regressive Distributive Lag (ARDL) approach to d¢egration, along with CUSUM and
CUSUMSAQ stability tests to investigate the relagioip between money demand function

and the macroeconomic variables as outlined ab®ke. plots of these CUSUM and



CUSUMSQ statistics stay within the 5% significaevél in all the 21 countries except
Egypt. The results indicate that including monetamgertainty and output uncertainty in
the money demand model, produces a stable monewraknm all countries except
Egypt. This implies that except for Egypt, moneyménd is stable in almost all African
countries. This thesis is organized as followstisac2 discusses the existing literature
while section 3 provides model specifications arlRDA. estimation method. Section 4
discusses Empirical results, section 5 concludesally the Appendix shows data

constructions procedures, tables, and figures.



2. LITERATURE REVIEW

Recent money demand studies have focused on maragrdl among African
countries where financial market reforms are meoent. The resulting empirical studies
on money demand in Africa not only differ by choimievariables, money specification,
time period of study and data frequency, and metlogy selected, they also offer mixed
evidence as to the stability of money demand. Aj8yil. (1977) used the OLS method to
examine money demand function in Nigeria for theqaefrom 1960 through 1970. His
findings indicated that real income and interegggdave significant impact on M2, and
that money demand function is stable in Nigeriatfa study period. Darrat, A (1986)
explored the demand for money in three major Omgiuns of the Petroleum Exporting
Countries (OPEC) members including, Saudi Arabiby& and Nigeria, using Chow,
Gupta and Farley and Hinich stability tests. Higestigations indicated a stable money
demand function in all the three countries. Arinel dott (1986) also re-examined the
demand for money in Nigeria, and found that bo#i recome and expected inflation are

important determinants of money demand in Nigeria.

Darrat, A (1986) also obtained similar results sunding Kenyan M1, pointed
that income elasticity was unexpectedly high withatue of 1.8. Similar research by
Adam, C (1992) successfully established a seriesingfle equation demand for money
functions (MO, M1, M2 and M3) for the Kenyan econoirftom 1973 to 1989. His
application of the Johansen technique suggestednit@me elasticity of money demand

were around unity for MO and slightly lower at andu0.8 for the other monetary



aggregates; therefore he found that the demantfors stable. Other money demand
studies by Kallon, K (1992) investigated money ded&unction for Ghana, and the
results showed stable real money balances durie§-1986 period. In the same year,
Darrat, A (1986) also obtained similar results sunding Kenyan M1, and pointed that
income elasticity was unexpectedly high with a eatd 1.8. Similar research by Adam,
C (1992) successfully established a series of siaguation demand for money functions
(MO, M1, M2 and M3) for the Kenyan economy from 390 1989. His application of
the Johansen technique suggested that incomecélasti money demand were around
unity for MO and slightly lower at around 0.8 fdret other monetary aggregates. He
therefore found that the demand for M1 is stabl¢hm long-run. Fielding (1994) used
data from 1976 1-1989Il to examine money demandtion in four African countries,
including Cameroon, Nigeria, Ivory Coast, and Kenk#ke interpreted the results as
showing evidence of long run relationship betweed, kkal income and inflation. His
investigation also finds that the income elastiotyM2 for Cameroon and Cote d’lvoire

is 1.50 and 1.58, respectively.

Ghartey (1998) estimated the demand for M1 moneyubte Engel and Granger
and Johansen Maximum Likelihood (JML) techniques data from 1970-2002, and
finds stable money demand function for Ghana. niotlzer study, Ghartey (1998) covers
the period from 19701V- 1992IV finds a stable dewhdanction for nominal narrow
money in Ghana. The estimated demand for real margigates long-run prices and
income are super exogenous to money. The firsthadénd the results is that data from
the 1980s exhibits excessive volatility and noiged secondly financial and foreign

exchange markets in Ghana were highly regulatedrédghe 1990s. In the absence of



market-based interest and exchange rates finamaigbles for these years, there is
limited information value for determining money dmmd. All variables are quarterly

except for the national accounts data which in Grexe available only annually.

Further studies by Nell (1999), empirically teske tstability of the long-run
money demand function for M3 over the period 19697l for South Africa. The
findings shows stable money demand function for W8le demand for M1 and M2
display parameter instability following financiaéforms in South Africa since 19801.
These results largely support the South AfricaneResBank’s view that the M3 money
stock could serve as an indicator for monetarycgolirhe study uses single equation
estimation techniques developed by Engle and Grafg@87) and the maximum
likelihood systems developed by Johansen et alQ)f19Bor structural stability tests Nell
applies standard chow-test and confirms the mosletaucturally stable, implying the
parameter estimates are constant over the wholedpefrhe error correction term
indicates that the speed of adjustment is swifhvaibout 88% of any disequilibrium
between actual and equilibrium M3 money balancasgomade up during the course of a

year.

Anoruo (2002), studied stability of demand of M2 Migeria around the
Structural Adjustment Program (SAP) period (19888)9 using the JML technique to
guarterly data. His findings suggest that the M2 wtable during this period and that the

money supply is a viable monetary policy tool irgétia. In addition to using Johansen

! Three different definitions of money demand w#l tonsidered-M1 which consists of coins, banknotes
and other demand deposits, M2 which also includesrshort and medium-term deposits, and M3 which
additionally includes long-term deposits.



and Juselius cointegration approach methodologgrdmalso implements CUSUM and
the CUSUMSQ stability tests. The long run cointégrarelationship between real M2
and discount rate, and economic activity, suggd&snoney demand function in Nigeria
is stable, and M2 money supply is a viable mongpaticy tool in Nigeria. Additionally,

Nwaobi (2002) investigation on data from 1960 tlyloul995 and the Johansen
cointegration framework finds money supply, real RzDnflation and interest rate are
cointegrated, and that money demand function ineNagis stable. Nell (2003) also
examined the stability of money demand in Southcafrwhich has the most developed

financial markets in Sub-Saharan Africa and isrdiation-target.

These studies reach similar conclusions that modemand has remained
relatively stable in South Africa despite the ragalelopment of the country’s financial
markets. They note, however, that the linkage betwaoney and inflation is weak and
that money provides little information about futum®vements in prices. Onafowora, et,
(2007) applied the JML technique to M2 quarterlyadaver a marginally longer time
period (1986Q1-2001Q4) and also obtained an impdisincome elasticity of
approximately 2.1, which again suggests that M2 afeinis stable in Nigeria. Using
monthly data from 1983-1999 to study money deman@hana, Bawumia and Abradu-
Otoo (2003) conclude that there is a stable lomgralationship between inflation and
broad money in Ghana. Similarly, Sterken (2004)sugearterly data over 1966Q4-
1994Q4 period to estimate M1 demand for Ethiopibe Buthor employs JML; he
identified a long run cointegration relating reaf gapita money demand, real per capita

GNP, and the real export price of coffee.



10

The results shows income elasticity that exceeds/ amd some evidence of
instability in M1 demand during the period 1974-89perhaps due to changes in
political regimes and natural disasters. Studie®hbgfowora et al, (2007) using the JML
technique to M2 quarterly data over a marginallyger time period (1986Q1-2001Q4)
for Nigeria, resulted in an implausible income #taty of approximately 2.1, suggesting
that M2 demand is stable. Amoah and Mumuni (20G%) quarterly data from 1980Q1-
2007Q1 for Ghana, and finds that structural refoamd the deregulation of the financial
sector have resulted in parameter instability edemand for broad money in late 1990s.
As a result they concluded that money no longewides useful information for

predicting future.

Bahmani-Oskooee and Gelan (2009) carries out thest ncomprehensive
investigation of money demand for 21 African coig#rincluding Ghana, and concludes
that a stable money demand relation can be edtablisetween M2, income, inflation
rate and nominal effective exchange rate. Using AREZhnique they obtain a long run
relationship between M2 the specified macroeconowaidables for all the African
countries. Further, application of CUSUM and CUSUMSests revealed that the

estimated models for both M2 and M3 were stabldlinases.

Evidence from the above review of existing emplrid@rature on money demand in
Africa have not included monetary and output uraeties as other determinants of
money demand models. As mentioned above, the panpiothis thesis is to extend the
existing literature on money demand in Africa teastigate whether output uncertainty
(VY), and monetary uncertainty (VM), along with etirdeterminants play any role in the

stability of real money aggregate (M2) in Africa.
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3. MODEL SPECIFICATION AND METHOD

We begin with the most common specification ofdeenand for money in Africa

by Bahmani-Oskooee and Gelan (2009) as given irein@gt
LnM, =a+bInY, +cIn(R/P_)+dIn NEX, + ¢, (1)

Where M, is a measure of a monetary aggregate kiéal Y is a measure of income

(real GDP), inflation rate is measured b, /PR_,) as the opportunity cost of holding

money, NEX is the exchange rate, and the error @ssumes that ~ ni.i.d(0,5°).

Given that the monetary aggregate is positivelatesl to real GDP, and negatively
related to inflation rate, we expect an estimatebfto be positive, and to be negative.
The coefficient of exchange rateé,can either be negative or positive. And taking the
currency substitution phenomenon into account, nstnglies on the demand for money

in developing countries often include exchange vateéable in money demand function.

The inclusion of exchange rate variable in the myodemand function, along
with income level and interest rate, was first gjgd by Mundell (1963). Further
analysis by Bahmani-Oskooee and Pourheydarian §198&d to the argument that if
domestic currency is expected to depreciate mammegtic and foreign residents may act
on these speculations and will hold less domestmaey and more foreign currency.
Changes in exchange rate may have two effects @mdéimand for domestic currency
namely, wealth effect and currency substitutioredtf If wealth holders evaluate their
asset portfolio in terms of their domestic currenityen the exchange rate depreciation

would increase the value of their foreign assetd hg domestic residents, and hence be
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wealth enhancing. To maintain a fixed share ofrtix@alth invested in domestic assets,
they will repatriate part of their foreign assetsdomestic assets, including domestic
currency. Hence, exchange rate depreciation wautdease the demand for domestic

currency.

Movements in exchange rates can also generaterancyrsubstitution effect
through changes in expectatioRollowing an initial depreciation, investors (wéalt
holders) develop an expectation that the depreciat likely to continue (Bahmani-
Oskooee and Pourheydarian, 1990). Consequently réspond by raising their share of
foreign assets. Currency depreciation can be useldetige against the risk of high
opportunity cost of holding domestic money. Thusghange rate depreciation would
decrease the demand for domestic money. The decrefighe nominal effective
exchange rate indicates a depreciation of the diicnasrency, therefore d is expected to
be positive or negative. Note that, the rate ofatidn is used as opportunity cost of
holding money in money demand studies of devel@w®tdeveloping countries (Sriram

1999(b).

The choice of opportunity cost variable is a vanportant concept in modeling
demand for money, otherwise not paying speciahatte risk producing poor results.
Additionally, it is important to evaluate the magconomic situation and developments
in the financial systemand the degree of openness of the economy beédeeting
appropriate opportunity cost variable, (Sriram 200his is because the underdeveloped

financial system and government regulations indéeeloping economies, interest rates

2 Including institutional detail and regulatory emriment
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may not be reliable in predicting the underlyingmamic conditions. Existing literature
have examined the impact of some of the macroecmnoisks on money demand.

Researchers including Greiber and Lemke (2005),j @hd Oh (2003), and Att-Mensah
(2004), and Bahmani-Oskooee et al. (2011), allaginat economic and financial future
uncertainties affects current money demand. Andesiousiness cycles and financial
crises affect economic and financial systems incallintries globally, inclusion of

monetary and output uncertainties in the money daehfianction is important. Therefore
the equation as specified by model (1) is thenraeddd to include economic uncertainty
(VY) and monetary uncertainty (VM) in the long-rapecification formula as shown in

(2) below:

InM, =a+bInY, +dIn(p,/B_) +eIn NEX, + f InVY, + gInVM, + ¢, )

Estimating equation (2) only yields long-run coaf#nt estimates. It is important to
include both the long-run and short-run dynamicthefadjustment process in the model,
as both output uncertainty and monetary uncertaiatyd have short-run implications on
money demand.

Existing literature using Johansen (1988) cointiggmahad to first perform unit
root testing determine if the integration of valesb are of the same order. Using
Johansen methodology when variables under anadysiof both integration of order
zero 1(0) and order one I(1), might bring confusmegults. Bewley (1979) and Wickens
and Breusch (1988) argue that rather than emplogleEland Granger’'s two-step
procedure to estimate long-run and short-run, aenedficient long-run coefficients can

be obtained if the long-run and short-run paransedee estimated simultaneously.
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We employ the Autoregressive Distributive Lag (ARDlapproach to
cointegration The ARDL estimation technique introed by Pesaran et al. (2001) not
only estimates both short-run and long run coedfits of each variable simultaneously,
but also has the ability to be applied to small gamsize. Additionally, they
demonstrated that their approach is still vali@spective of whether the variables are
stationary 1(0) or integrated of order one I(1)aocombination of both. Although there is
no need for unit root testing (Akinlo 2006), itimportant to perform Dickey—Fuller
(ADF) unit root test for each variable in the mo@®ke Table IV in the Appendix), to
investigate if the second-difference are station#ingt is they are either 1(0) or 1(1).
Furthermore, according to Bahmani-Oskooee and Ta(®@08), some volatility
measures can be integrated of order one while ®ttemn be stationary or integrated of
order zero, therefore using ARDL approach to cgrggon in estimating this model is
appropriate.

Since equation (2) only provides long run estimaitels necessary to incorporate short-
run dynamics into model (2) as specified in mod#). Harvey (1993) argues that
variables are cointegrated if the short-run dynamiorresponding to the long-run
equilibrium can be described by the error correctizodel. According to Engle-Granger

(1987), the model is specified in model (3) below:

nl n2 n4
AINM, =ay+ Y B INAINM_ +> SAnY, + > 7 Aln(p,/P_),
t-1 t=0 t=0

3)
n5 n6 n7
+ zo"i In NEX,, + Zo;timnwt_i + zo,ui INVM,, +we,, +V,

t= t= t=
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Where the coefficienty measures the speed of adjustment as variables rgent@vards
long-run equilibrium, and is expected to be negatand significant, implying the
presence of cointegration between the dependenimalegpendent variables. Pesaran et
al. (2001) modify error-correction model (3) by luting linear combination of lagged
level variables instead of lagged error-correctienm as follows. Equation (3) is

obtained by solving fog, in model (2) as follows:
& =InM,+binY, +cIn(R /R_) +dIn NEX, 4)

The resulting solution is lagged by one period e the error term , as represented

in model(5) below.

&,=InM_,+bIn. Y, +cIn(R,/P_,),, +dInNEX, , (5)

The equation as shown iB)(is then substituted into modd)to obtain the error
correction model as shown in equat{@hbelow.

nl n2 n4
AINM, =ay+ Y BAINM, + D SAINY, + > nAIn(p,/ B),
t-1 t=0 t=0

n5 n6 n7
+ Y BAINEX + D AAINVY + > 1 INVM, | (6)
t=0 t=0 t=0

+yo My +y InY +y, INRTR) 0 +ws INNEX + w7, INVYL + w5 INVM +v,

The short-run effects are given by the estimateeffimients of the first-differenced

variables in model (6). For example, the short-affect of inflation rate on money
demand is determined bys. Similarly, the long run effects are obtained the t
estimated coefficientsf y, —y which are normalized apm,. In order for the long-run

coefficients to be meaningful it is necessary ttify why the lagged level variables are
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included in the model given by equation (4). Tapgproach is based on the F-test with
the assumption that the null hypothesis of no egrdtion among variables versus the
alternative hypothesis that cointegration exist®m@gnthe variables. Bahmani-Oskooee
and Brooks (1999) argues that the F-test is seasiti the number of lags imposed on

each first differenced variable in the model asH@el in (4).

To justify the inclusion of the lagged level vafied in the model we impose a
fixed maximum of 6 lags, on each fixed variable doef performing the F-test.
Additionally, we use Akaike Information CriteriorAlC), to select the optimum lag
length. Pesaran et al (2001) is under the assumghat for upper bound critical values
all the variables are | (1), implying the presemdecointegration among the variables
being examined. On the other hand the critical emlfor cointegration tests with the
lower critical bounds assumes that all the varslalee 1(0), an indication that the data is
stationary. The test statistics from the ARDL regien results of the model is then
compared with the upper critical values and lowdrcal values provided by Pesaran et
al. (2001), (See Table 7.6). The computed F-stedistffer three possible results. First, if
the computed F statistics falls below the lower rabweritical value then the null
hypothesis of no cointegration among variables otirbe rejected. Secondly, if the
calculated F statistic is above the upper bouniicalivalue, at the level of significance
provided, and therefore the null hypothesis of amtegration is rejected, irrespective of
whether the variables are integrated of order dqi¢ or zero 1(0). Finally, if the
computed F-statistics lies between the upper atitound and the lower bound critical

values then the test results are inconclusive.
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Furthermore, to determine whether the adjustmemtaniables is toward their
long-run equilibrium values, the estimateswf—y. in equation (2), are then used to
determine the error-correction term, ECM. Then ldgged level variables in (4) are
replaced byECM, , and the new model is then estimated. A negative sagwificant
resulting coefficient estimated forECM, ,supports adjustment toward long-run

equilibrium, which according to Bahmani-Oskooee ahdialain (2006), implies a

cointegration of the variables.



18

4. EMPIRICAL RESULTS

Model (6) is estimated for a total of 21 Africanucdries namely: Burkina Faso,
Burundi, Cameroon, Cote D’lvoir, Egypt, Ethiopiaalédn, Ghana, Kenya, Madagascar,
Mauritius, Morocco, Niger, Nigeria, Rwanda, Sene@sychelles, Sierra Leone, South
Africa, Tanzania, and Togo. The data for thesentrtes was selected on the basis of
availability of data from the period starting in719 to 2012IV. Based on the ARDL
approach, the short-run coefficient estimates, el as the long-run coefficient estimates
and diagnostic statistics, resulting from the eation of model as specified in (6), are
outlined in Tables 1 through Table 21. Panel A athetable reports the short-run
coefficients estimates for all variables in eachrtoy, while the estimated results for the
long-run coefficient are presented in Panel B. P&nef each table reports diagnostic
statistics.

From Panel A, we observe that apart from BurkinsolFand Togo, the short-run

coefficient estimates for economic uncertaidr () and monetary uncertainty/i/, ) of

18 countries show at least one significant coedfitiat 5% significant level as follows.
First, the result for the coefficient ofY is significant at 5% level, in 9 countries
(Burundi, Cote-D’lvoire, Egypt, Ethiopia, Madagasc&®kwanda, Seychelles, Sierra
Leone, and South Africa). This result implies tlaitput uncertainty has significant
short-term effect on money demand. The resultireffment estimates fovY does not

have any effect in 9 countries (Burkina Faso, Camer Ghana, Kenya, Morocco, Niger,

Nigeria, Senegal, Tanzania and Togo).
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Similarly, the coefficient estimates for monetamncartainty ¥M ) also show at
least one significant coefficient at 5% level in dduntries (Burundi, Cameroon, Cote
d’'lvoire, Ghana, Madagascar, Morocco, Niger, NigeriSenegal, Seychelles and
Tanzania). This implie3/M monetary uncertainty has significant short-rureetffon

money demand for the 11 countries. Also note tbatesof the coefficient estimates of

output uncertainty\(Y ) and monetary uncertainty/i1 ), m¥Mare also negative while
others are positive. Furthermore, the coefficiestineates for bothvY and VM for 4
Burundi, Kenya, Mauritius, and Togo, are significah 5 % level, and thus both have
uncertainties have significant effect on money dasifanction.

With the exception of Cameroon, Niger, TanzaniautBoAfrica and Senegal, some

coefficient estimates for inflation rat¢® / R_,) ™ are negative and significant at 5 %

level, implying depreciation of the domestic cuagincreases demand for money. The
results for Burkina Faso, Burundi, Egypt, Kenya, ddgascar, Mauritius, Rwanda,
Senegal, Sierra Leone, South Africa and Togo shegative coefficients for nominal
effective exchange rateNEX )dIn NEX; implying the depreciation of domestic currency
increases the demand for money. On the other hfmmdCameroon, Cote D’lvoire,
Ethiopia, Gabon, Ghana, Kenya, Morocco, Niger, N&gge and Seychelles, the
coefficients of nominal effective exchange rates @ositive and significant at 5 % level,
implying the appreciation of the domestic currentyhese countries.

To find out whether the short-run effects of mongtancertainties and economic
uncertainties can last into the long-run, we mav@anel B of each Table corresponding
to each country. In the long-run the real GDP ficiehts for all countries are positive as

expected and significant at 5% except for Egypb(é&®), Niger (Table 13), Sierra Leone
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(Table 18), and Togo (Table 21). Another resutidte is that with the exception of Togo
(Table 21), Kenya (Table 9), and Burundi (TableH coefficients of real GDP for all
countries are greater than unity, supporting Ran@999) argument that for developing
countries, size of income elasticity can be gretitan one. This implies a one percent
increase in economic growth is accompanied byivelgthigher (more than one percent)
increase in monetary supply, to support a constanéase in money demand. Except for
Cameroon (Table 3) and Niger (Table 13), the lamy-goefficients for inflation rate are
negative and significant at 5%. With high inflatioste it is difficult to make accurate
money demand forecadgtsorder to implement monetary policy. Thereforeatmid high
inflation domestic residents substitute their cnesewith real assets (Cagan, 1956, and
Barro, 1970).

From Panel B of the corresponding Table for eadmnty, the long run coefficients
estimates for nominal effective exchange riat€X are negative and significant at 5 %
level for Burkina Faso (Table 1), Kenya (Table&)d Rwanda (Table 15). According to
Arango and Nadiri, (1981) the implication is thatdacrease in value of domestic
currency or depreciation would increase money delrspporting wealth effect. This
result also supports Bahmani-Oskooee and Pourheyddf990), conclusion that
depreciation of domestic currency lowers the denfandioney due to the expectation of
further depreciation. Thus an increase in exchaage is a phenomenon that indicates
depreciation of domestic currency. Similarly, tleefficient estimates for Burundi (Table
2), Egypt (Table 5), Ghana (Table 8), and Mauritfliable 11) are negative but not

significant in the long-run. The estimated coeéitis of NEX for Ethiopia (Table 6),

South Africa (Table 19), and Tanzania (Table 2@) @ositive and significant at the 5%
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level. As for the long run coefficients results f6dEX Cameroon (Table 3), Cote
D’lvoire (Table 4), Gabon (Table 7), Madagascarh{€al0), Morocco (Table 12), Niger
(Table 13) Nigeria (Table 14) Senegal (16), Seyekg[Table 17), Sierra Leone (Table
18), and Togo (Table 21) are positive and not $icamt.

From Panel B the coefficient of economic uncerigdfft for South Africa (Table 19) and
Egypt (Table 5), are negative and significanthat%% level indicating a negative effect
of economic uncertainty on money demand in the HJamg Similarly the coefficients
estimates fovY, for Rwanda (Table 15) and Burkina Faso (Tablar®) positive and
significant at 5% level, implying a positive longrr effect of VY on money demand
function in these countries.

Apart from Ethiopia (Table 6) and Tanzania (Table) 2vith negative and
significant coefficients, Rwanda (Table 15), andutBoAfrica (Table 19) have positive
and significant coefficients, whereas, monetaryeutaintyinVM coefficient estimates
for all the other countries do not have long-rurpamtt on money demand for South
Africa and Nigeria. The coefficient of inflationteafor Burkina Faso (Table 1), Cote
d’lvore (Table 4), Ethiopia (Table 6), Gabon (TalBle(Ghana (Table 8), Kenya (Table
9), Madagascar, Nigeria, Rwanda (Table 15), andiSAfrica (Table 19), are negative
and significant at 5% level. Except for Nigeria lwjositive and insignificant inflation
rates coefficient estimates, the other remainingnt@es have negative coefficients and
have no effect on money demand in the long-run.

Panel C of Table 1 through Table 21 reports diagmasatistics including F test,

ECM, ,, Lagrange Multiplier test (LM) and Regression Sfieation Error Test

(RESET) test. LM is a test for autocorrelatiorthe residuals and it is distributed as chi-
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square (®) with four degrees of freedom, while RESET assumaeshi-square

distribution (y?) with one degrees of freedom. The F-statistics Egypt (Table 5),

Ethiopia (Table 6), Gabon (Table 7), Kenya (Tab)e Nigeria (Table 14), Rwanda
(Table 15), and South Africa (Table 19) are allagee than the upper bound critical
values of 5.06 supporting cointegration among \éem For the remaining countries, we

use ECM, , to investigate whether short-run effects canilatstthe long-run.

The LM test for serial correlation is similar to Bin-Watson (DWj, but since
DW tests for only first-order serial correlationyilis more reliablé For Burundi (Table
2), Egypt (5), Gabon (7), Kenya (9), Mauritius (18)orocco (12), Niger (14), Rwanda
(Table 15), Seychelles (17), and Togo (21), the stfiskistic is greater than the critical
value of 3.84 at the 5% significance level, suppgrtautocorrelation among the
residuals. For the remaining countries, the LMreated coefficient of 3.35 is less than
the 3.84 critical values therefore the residualshef estimated ARDL model are free of
serial correlation.

The RESET test is a diagnostic tool used to ingagti whether the functional
form of the regression is misspecified. It therefdndicates when the regression
specification choice is inappropriate suggesting tteed to transform one or more
variables, for instance taking logarithm, but iedaot indicate the correct specification.

Sometimes the RESET test is referred to as an tednivariables test" and it is

% Note: Results for Durbin Watson (DW) statisticsiisund 2 for all the four countries suggesting the
regression is acceptable (A high DW is an indicatiba problem). In this case we ignore the DWistiat
and use serial correlation test.



23

interpreted as a test of neglected nonlinearitiesthe choice of functional form
(Wooldridge 2002, pp. 124-5). The calculated RESEATistics in sixteen of the twenty
one countries are less than the critical valueS.59 as outlined in Table 1 through 21,
implying the ARDL model is correctly specified ftinese countries except for Egypt,
Morocco, Cameroon, Madagascar, Mauritius and Taazan

The size of the coefficient attached f&CM, ; corresponds to the measure of

speed of adjustment of the variables to the lomg-Aularger estimate of the coefficient
implies a faster adjustment whereas a smaller icosft is an indication of slower

adjustment. The negative sign of t&€M, ; term indicates long-run convergence of the

model to equilibrium as well as explaining the pdan and the time it takes for the

disequilibrium to be corrected. The estimated doieffits for ECM, ; all the twenty one

countries carry a negative sign as expected andhighdy significant at 5 % level. For

example, theECM _; coefficient for Nigeria is 0.03 (or 3 %,) and fBouth Africa 0.06

or 6 %, implying that the adjustment process isegsiiow for both countries.

Following (Brown, Durbin and Evans, 1975) structwstability procedures we
apply CUSUM and CUSUMSQ to check for structuralradmin the M2 money demand
function. The CUSUM test is based on the cumulatigeursive sum of recursive
residuals. The CUSUMSQ test, on the other hanlased on sum of squares of recursive
residuals. Both the CUSUM and the CUSUMSQ procexlare updated recursively and
are plotted against the break points. The paransééility is indicated when the plots of
the CUSUM and the CUSUMSQ stay within the 5 % digance level. However, the
parameters and hence the variance are unstable iplbts of the CUSUM and the

CUSUMSQ move outside the 5 % critical lines. Apaidm Egypt whose plots are
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unstable, the CUSUM and CUSUMSQ plots for all tweoduntries are within the 5%
critical bounds. Therefore we can conclude thattajpam Egypt, the money demand is
stable for the twenty countries. Again from PanabfCeach table, most models enjoy a
reasonable goodness of fit, as reflected by thedfiadjustedr?for all countries ranging

anywhere between 50 % and 92 %.
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5. CONCLUSION

The purpose of this thesis is to investigate whethgtput uncertainty and
monetary uncertainty affect money demand in Afridaere are several reasons as to why
monetary and economic uncertainties are importdditianal determinants in the money
demand function. First, finding a stable money deenéunction is crucial for policy
makers as it provides a useful framework to acelyapredict the impact of
macroeconomic variables, and for explaining, praaic controlling and targeting
inflation. It also allows the policy makers to assehreats to the price stability in the
long-run. Economic uncertainty plays an importasié 1in decisions concerning the level
of holding money, and should be included in the eyodemand functionAnd since
money is held by economic agents for transactiangtainty in the economy could have
an impact on the quantity of money that the agargswilling to hold. If for instance in
the case where volatility (risk) of interest ratereases, the risk of bearing fixed-term
interest-paying securities also increases, and@uoanagents substitute these securities
for more money.

The existing empirical literature on the inclusioh monetary uncertainty and
output uncertainty in the study of money demandctionm have mainly focused on
developed countries, yet business cycle and fiddisis affect economic and financial
systems in all countries globally. We also saw freristing literature that including
economic uncertainty and monetary uncertainty im@yademand function becomes even

more important given the differences in global fic@al systems, innovations, and
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business cycles. And while studies of money demamublels have occurred in
developing countries including African, they havet included monetary and output
uncertainties. Bahmani-Oskooee and Gelan (2009)riedarout comprehensive
investigation on the stability of money demand ifida but they did not include output
uncertainty and monetary uncertainties.

In this thesis, we estimate money demand for 2icafr countries that include
Burkina Faso, Burundi, Cameroon, Cote d’lvoir, Eg\fthiopia, Gabon, Ghana, Kenya,
Madagascar, Mauritius, Morocco, Niger, Nigeria, Rda, Senegal, Seychelles, Sierra
Leone, South Africa, Tanzania, and Togo. The dataHese countries was selected on
the basis of availability of data from the periothrgng in 19711 to 2012IV from
International Financial Statistics (IFS) of thedimtational Monetary Fund (IMF), Federal
Bank of St. Louis, Direction of Trade Statistics BfIF (University of Wisconsin
Milwaukee Library), and Bahmani-Oskooee and Gek109).

The method used for this thesis is based on ARDlUnte testing approach to
cointegration and error-correction estimation teghe introduced by Pesaran et al.
(2001). One advantages of ARDL approach is thasiimates both short-run and long
run coefficients of each variable simultaneoustyaddition to having the ability to be
applied to small sample size. Additionally, theyramstrated that their approach is still
valid irrespective of whether the variables ardiatary 1(0) or integrated of order one
I(1) or combination of both. Furthermore, accordiogBahmani-Oskooee and Tanku
(2008), some volatility measures can be I(1) or).l(0Since one of the important
assumptions of ARDL approach is that that all u@aa are 1(0) or I(1), it is imperative

to carry out augmented Dickey—Fuller (ADF) unit réest for each variable in the model
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(See Table IV in the Appendix), to investigatehi¢ tsecond-difference are stationary, that
is they are either 1(0) or I(1). The results inicade all variables are stationary, and
therefore, ARDL approach is the appropriate metioaagse.

Following (Brown, Durbin and Evans, 1975) structwstability procedures we
apply CUSUM and CUSUMSQ to check for structuralradmin the M2 money demand
function. The CUSUM test is based on the cumulatigeursive sum of recursive
residuals. Both the CUSUM and the CUSUMSQ procesiare updated recursively and
are plotted against the break points. The parans&ility is indicated when the plots of
the CUSUM and the CUSUMSQ stay within the 5 % digance level. However, the
parameters and hence the variance are unstable iplbts of the CUSUM and the
CUSUMSQ move outside the 5 % critical lines. Theuls show that apart from Egypt
whose plots are unstable, the CUSUM and CUSUMS@s dlar all twenty countries,
except Egypt, are within the 5% critical boundsef@fore we can conclude that apart
from Egypt, the money demand is stable for the tweountries. Again from Panel C of
each table, most models enjoy a reasonable goodrfidds as reflected by the size of
adjustedR?for all countries ranging anywhere between 50 % %héb.

Apart from Burkina Faso, Kenya, Mauritius, and Tptfte short-run coefficient
estimates for economic uncertaintyY() and monetary uncertaintyvi/ ) of all 17
countries show at least one significant coefficiern% significant level as follows. First,
the coefficient for economic uncertainty is sigedgint at 5% level in 9 countries namely,
Burundi, Cote-d’lvoire, Egypt, Ethiopia, Madagasdawanda, Seychelles, Sierra Leone,

and South Africa. This result implies that outpuatertainty has significant short-term

effect on money demand. The resulting coefficiestineates also showr ¥thas no



28

effect in ten countries namely, Burkina Faso, Camoey Ghana, Kenya, Morocco, Niger,
Nigeria, Senegal, Tanzania and Togo.

Similarly, the coefficient estimates for monetancartaintyVM also at least one
significant coefficient at 5% level in 11 countri®Burundi, Cameroon, Cote D’lvoire,
Ghana, Madagascar, Morocco, Niger, Nigeria, Sen&mjchelles and Tanzania). This
implies VM monetary uncertainty has significant short-run efien money demand for
the 11 countries. Also note that some of the coieffit estimates of output uncertainty for
VY and monetary uncertaintyyM are also negative while others are positive.
Furthermore, the coefficient estimates for baffi and InVM for 4 Burundi, Kenya,
Mauritius, and Togo, are significant at 5 % level.

With the exception of Cameroon, Niger, TanzaniaytBoAfrica and Senegal,

some coefficient estimates for inflation ratBs P_,are negative and significant at 5 %

level. The results for Burkina Faso, Burundi, Egyienya, Madagascar, Mauritius,
Rwanda, Senegal, Sierra Leone, South Africa andTygpw negative coefficients for
nominal effective exchange ratBlEX , Teyebi et al. (2011) argues that the coefficient of
nominal exchange rate has negative and signifiCEns result confirms the substitution
effect. 41n NEX;On the other hand, for Cameroon, Cote D’lvoire,i@la, Gabon, Ghana,
Kenya, Morocco, Niger, Nigeria, and Seychelles, ¢befficients of hominal effective
exchange rates are positive and significant at Ievl. Similarly, a positive coefficient
of nominal effective exchange rate suggests thastlbstitution effect dominates wealth
effect.

To find out whether the short-run effects of mongtancertainties and economic

uncertainties can last into the long-run, we mav@anel B of each Table corresponding
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to each country. In the long-run the real GDP fiaehts for all countries are positive as
expected and significant at 5% except for Egypb(@®), Niger (Table 13), Sierra Leone
(Table 18), and Togo (Table 21). Another resuhate is that with the exception of Togo
(Table 21), Kenya (Table 9), and Burundi (TabldaH® coefficients of Real GDP for all
countries are greater than unity, supporting Ran{ileE999) argument that for developing
countries, size of income elasticity can be gretitan one. This implies a one percent
increase in economic growth is accompanied byivelgthigher (more than one percent)
increase in monetary supply, to support a constanéase in money demand. Except for
Cameroon (Table 3) and Niger (Table 13), the lamg-coefficients for inflation rate are
negative and significant at 5%. With high inflatioste it is difficult to make accurate
money demand forecast in order to implement mopgdalicy. Therefore to avoid high
inflation domestic residents substitute their cancsewith real assets (Cagan, 1956, and
Barro, 1970).

From Panel B of the corresponding Table for eachnty, the long run
coefficients estimates for nominal effective exdparratén NEX are negative and
significant at 5 % level for Burkina Faso (Table Kenya (Table 9), and Rwanda (Table
15). According to Arango and Nadiri, (1981) the lro@tion is that a decrease in value of
domestic currency or depreciation would increasenegodemand supporting wealth
effect. This result also supports Bahmani-OskosgtRourheydarian (1990), conclusion
that depreciation of domestic currency lowers thamand for money due to the
expectation of further depreciation. Thus an insees exchange rate is a phenomenon

that indicates depreciation of domestic currency.
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Similarly, the coefficient estimates for Burundiale 2), Egypt (Table 5), Ghana (Table
8), and Mauritius (Table 11) are negative but nighiicant in the long-run. The
estimated coefficients &f NEX for Ethiopia (Table 6), South Africa (Table 1@nd
Tanzania (Table 20) are positive and significanb%t level. The long run coefficients

results for In NEX, Cameroon (Table 3), Cote D’lvoire (Table 4), Gab(Table 7),

Madagascar (Table 10), Morocco (Table 12), Nigeab(€ 13) Nigeria (Table 14)
Senegal (16), Seychelles (Table 17), Sierra Lediablé 18), and Togo (Table 21) are
positive and not significant.

From Panel B the coefficient of economic uncertai\yY) for South Africa
(Table 19) and Egypt (Table 5), are negative agdifstant, at 5% level and indicating
the presence of long-run effect of economic unaeiteon money demand. Similarly,
coefficients estimates for (InVY) for Rwanda (Tali®) and Burkina Faso (Table 1) are
positive and significant at 5% level. Apart fromhieipia (Table 6) and Tanzania (Table
20) with negative and significant coefficients, daanda (Table 15), and South Africa
(Table 19) with positive and significant coefficisn monetary uncertaintvVMm
coefficient estimates for all the other countries ribt have long-run impact on money
demand for South Africa and Nigeria. The coeffitiehinflation rate for Burkina Faso
(Table 1), Cote d’lvore (Table 4), Ethiopia (Tablg Gabon (Table 7) (Ghana (Table 8),
Kenya (Table 9), Madagascar, Nigeria, Rwanda (Tab)e and South Africa (Table 19),
are negative and significant at 5% level. Except Migeria with positive and
insignificant inflation rates coefficient estimatethe other remaining countries have

negative coefficients and have no effect on morayahd in the long-run.
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Panel C of Table 1 through Table 21 reports diagmasatistics including F test,
ECM-1, Lagrange Multiplier test (LM) and Regress®pecification Error Test (RESET)
test. LM is a test for autocorrelation in the resild and it is distributed as chi-square

( x?) with four degrees of freedom, while RESET assumehi-square distributiony®)

with one degrees of freedom. The F-statistics fgydE (Table 5), Ethiopia (Table 6),
Gabon (Table 7), Kenya (Table 9), Nigeria (Tablg¢, Rwanda (Table 15), and South
Africa (Table 19) are all greater than the uppeurtbcritical values of 5.06 supporting

cointegration among variables. For the remainingntoes, we useECM,, to test

whether short-run effects continue to the long-run.

We apply the LM test to test for serial correlatanrd find that for ten countries as
follows: Burundi (Table 2), Egypt (5), Gabon (7)etya (9), Mauritius (11), Morocco
(12), Niger (14), Rwanda (Table 15), Seychelleg,(aind Togo (21), the LM statistic is
found to be greater than the critical value, evadethat supports autocorrelation among
the residuals. For the remaining 12 countries gdtenated LM coefficient was found to
be less than the critical values, hence the estitnARDL model is correctly specified.
The RESET test is to determine if the functionahfoof the regression is misspecified
and whether it is necessary to transform any ofudmgables. The calculated RESET
statistics in sixteen of the twenty one countrieslass than the critical values of 5.59 as
outlined in Table 1 through 21, implying the ARDlodel is correctly specified for these
countries except for Egypt, Morocco, Cameroon, M@adaar, Mauritius and Tanzania.

Similarly, a larger coefficient estimate d&CM, ,implies a faster adjustment of the
variables towards the long-run. We find the estedatoefficients forECM__, in all the

21 countries carry a negative sign as expectedaamchighly significant at 5 % level.
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Taking Nigeria for example, we find that tl#CM, , coefficient is 0.03 (or 3 %,), while

that of South Africa 0.06 or 6 %. This numbers grete small signifying that the
adjustment process is quite slow for both countries

Applying CUSUM and CUSUMSQ to check for structudlange in the M2
money demand function, we find that that apart frégypt, the CUSUM and
CUSUMSQ for 20 countries are within the 5% critiba@unds, implying the stability of
money demand. Thd&R® between 50 % and 92 % show that for all countneest
models enjoy a reasonable goodness of fit,
Additionally, the empirical results show short-reffects as well as long-run effects of
the macroeconomic variables on money demand. Tédtseof the long-run economic
uncertainty affect money demand in South Africa,aRda, and Burkina Faso, whereas
monetary uncertainty has long-run impact on Tareamd Ethiopia, Rwanda, and South
Africa. Furthermore, including monetary uncertairipd output uncertainty in the

estimation method, yields stable money demand umizees except Egypt.
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7. APPENDIX

7.1 Data Construction

DATA:

a.) International Financial Statistics (IFS) of thedimtational Monetary Fund (IMF),

b.) Federal Reserve Bank of St. Louis.

c.) Direction of Trade Statistics of IMF (University @fisconsin Milwaukee Library).

d) Bahmani-Oskooee and Gelan (2009)

e.) Federal Reserve bank of New York website (www.eatsgic.com/fedny.htm)

The data were constructed following Bahmani-OskaoekGelan (2009) as follows:

REAL M2:

Defined as real quarterly M2, was anailable and had to be constructed. First
the quarterly data for M1 from source a) is adde@udasi money also from source a) to
obtain money supply (M2). That is M2 = M1+Quasi MgnFinally, the resulting M2 is divided
by the P as measured by CPI, the price levelnobtfie resulting real M2.

Y: QUARTERLY REAL GDP

With the assumption that the scale variable is @ measure of transaction
related to economic activities, it is representgdevel of income, expenditure or wealth,

while price variable is represented by consumecepindex (CPI) (Sriram 2001).
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According to (Laider 1993), Gross National Prodi@nNP), Net National Product (NNP),
and Gross Domestic Product (GDP) move together aiftber one can be used in
measuring income. Since the scale variable (GDRigncase), represents the transactions
or wealth effect it is positively related to thentend for money. Defined as nominal
GDP divided by consumer price index (CPI) (sinceGioP deflator was available), for
all countries. Quarterly GDP was not available bad to be constructed. For this thesis,

annual GDP orGDP, data was used to construct quarterly GDP followBahmani-
Oskooee and Gelan (2009), by initially applying tdentity GDP, =VM, and solving

GDP,

for Vi we obtain V, = , where M, is the monetary aggregate for the fourth

2

guarter, and assuming that velocity of money imstant for at least one year,

V1=V2=Vs=V4=V. The quarterly GDP,Y, =V M, where M are the quarterly

monetary data and= 1,234for the four quarters. Using the formudg’f)#) xy fori =

ZYi
1
1, 2, 3 and 4 we compute the values of each ofqimeterly GDP. For example,

multiplying by Y, calculates the quarter one GDP. Note that the teadiles of the
4 A

calculated quarterly GDPZYi may not be equal to the actual annual GDP data.
1

Therefore to correct for the imbalance we add togrethe values from the ratio:

) *Y, = GDP

annual

GDP, .’ GDP,..’ ,GDP,... GDP,
( 4 A)*Y1+( 4 )*Y2+( 4 ,\)*Y3+( 4

;v > Zl:Y Y,

i=1 i=1 (7)
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Where, each of the four components representsuaeayly GDP. Note, summing up all
the values equals the annual GDP as indicateduateo (7)

P: PRICE LEVEL

P is measured by CPI, and the data came from sauyaed e), and it is used to measure

the inflation rate.

REEX:
Real effective exchange rate. Data not availabteveas constructed following Bahmani-

Oskooee and Gelan (2007), using formula (8).

P,.E,
20 (T)t
REEX, = Z A [# x10Q (8)
B (Ti)zoos
NEX, :i Al (E;)‘ x10Q (9)
i=1 ij /2003
NEX

Similarly, data was not viable and had to be carstd following Bahmani-Oskooee and
Gelan (2007), using the formula in equation (9)e T™ata relevant for construction of
NEX came from sources a), b), and part c). NEdeBned as index of nominal effective
exchange rate, where a decline reflects a depiaciaf domestic currency. Nominal

effective exchange rate for country j, given WEX; is constructed in the same way
except that the price levels are dropped from drenfila NEX; is constructed in the

same way except that the price levels are dropgeu the formula (9). Where;jEis the
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bilateral nominal exchange ratef country j, (data comes from sources a, andvi)
trading partner i defined as number of i’s currepey unit of j’'s currency. To obtain real
effective exchange rates;; 5 multiplied by B, which is the price level in country j, and
divided by R, (the price levels in country j), as shown in daua(8). The resulting
solution is then divided by the value in 2003 as ltlase yeaj is denoted as the share
(weights) of each country’s imports by the tradpagtner (which were different for each
country).

Note that thé Aj; =1. The resulting Table is shown in the Appendix.

VY: Volatility measure of real GDP (output volatility).

VM: _Volatility measure of nominal M2 (monetary voldtj)

*Apart from the U.S dollar, the Bilateral exchangtes, Eij, and the exchange rates of the trading
partners hade generated for all the 21 countries, since itrvwasadily available.
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7.2 ARCH and GARCH

Generalized Autoregressive Conditional Heterosdesiigs(GARCH), which is a
more generalized form of ARCH model proposed by dtr{@982). GARCH is widely
used in time series modeling of economics and @izmata due to its ability to capture
time varying volatility. Furthermore GARCH allowsrfa wider range of behavior, in

particular, more persistent volatility. GARCH (p, ig a more flexible structural model
that is used in the case of long lag length q. Wiperefers to the lags am*and q refers
to the lags om’. For both VY and VM volatility measures the dataswnot readily

available and was generated using GARCH approatlowing Bahmani-Oskooee et al
(2010). GARCH allows the variance of the particwlariable, for instance X, to change
over time. It assumes that X is a random variabhéckvis drawn from a conditional
density function f (¥X:-1). Under standard assumptions, the forecast of X i&®

variance are not constant and depend on the gasmiation. The initial assumption for

GARCH model is thatX, =, + o, X, , + &, a first order-autoregressive process, where
&,is white noise with E{)=0 and/(¢) = o°. To be able to forecast the variance of X, we

must first estimate the time-varying conditionalrigace of ¢,. The theoretical

specification of a GARCH model which is being useds follows:
X =ay+ouX t1+é, (10)

g |1y ~N (O’O-tz) (11)
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V(X 1) =V(e |1y = o’ (12)

2 2 2 2 2 2
O-t2 =Py +PiE + P86, +"'+ﬂqgt—q tyY. 04 TW,0, t..FY 0, (13)
Where |; includes all available information and, p is thARECH term Ofatz, and q is

lag length the ARCH. The GARCH (p, q) model owtinby equation (13) is used to
generate predicted value of as a measure of vtfadil X (which is output and monetary
aggregate in this research). Before estimating GAR@E, ), in equation (13 ) it is
important to first test for the presence of ARCHeef in the variable X, where ARCH
effect is a situation where the variance of theret@rm is a function of the of the lagged

error terms in the past periods as shown in thatemubelow.

gtz =a +qgt_12 +%<9t\_12 +.tag ﬂz (24)

Any coefficients of thea s that is found to be significant, is enough to psrp the
presence of ARCH effect. The next step after tgdime ARCH effect is to estimate the
equations (10) and (11) simultaneously. Usuallydétermine the order of GARCH in
equation (13) greatly depend on the significanctheps andys. For a simple version of
equation (13), GARCH (1,1) is usually estimated.|a#bty is the standard deviation

calculated following GARCH (1,1) formulation.



7.3 ADF UNIT ROOT TESTING

ADF Unit Root Test Results for All African Countries

COUNTRY SECOND VARIABLES

DIFFERENCE

InY In M InR /P In NEX In VY InVM

BURKINA Constant, No Trend | -6.1(13)* | -6.7(10)*| -7.58(2)f .0@6)* -6.6(12)* -7.0(12)*
FASO Constant, Trend -6.1(13)* -6.7(10)* -7.7(2)*  .0&B)* -6.59(12)* -7.0(12)*
BURUNDI Constant, No Trend | -9.0(6)* -6.0(10)* | -7.7(11)F 6[0)* -8.4(11)* -6.7(9)*

Constant, Trend -8.9(6)* -6.0(10)* -7.8(11) -7.3(7 -8.4(11)* -6.7(9)*
CAMEROON Constant, No Trend -4.8(6)* -6.7(6)* -5.0(4)* -0t -4.4(7)* -7.8(2)*

Constant, Trend -4.7(6)* -6.3(6)* 5.2(4) -) -4.2)%(7)* 7.4(2)*
COTE D’ Constant, No Trend -6.9(10)* -6.9(10)* -7.1(3)* 76L0)* -6.7(12)* -7.2(11)*
VOIRE Constant, Trend -6.9(10)* -7.0(10)* -7.2(3)* -6.6]1 -6.7(12)* -7.2(11)*
EGYPT Constant, No Trend | -5.7(13)* | -6.6(10)*| -7.6(2)*| 7&)* -7.5(12)* 7.1(7)

Constant, Trend -5.7(13)* -6.6(10)* 1702 HB)* -7.5(12)* -7.0(7)*
ETHOPIA Constant, No Trend | -6.4(11)* | -6.7(11)*| -9.8(2)*| 1&)* -6.2(12)* -7.4(13)*
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Constant, Trend -6.4(11)* -6.7(11)* -10.0(2)1  -&8){( -6.3(12)* -7.4(13)*
GABON Constant, No Trend | -5.2(11)* | -6.9(5)* -8.3(2)*| -B¥ -17.0(10)* | -9.2(5)*
Constant, Trend -5.3(11)* -6.9(5)* -8.4(2)* 40)* -17.2(10)* -9.2(5)*
GHANA Constant, No Trend -5.8(10)* -6.1(10)* -7.5(11)7 .460)* -6.1(12)* -7.9(10)*
Constant, Trend -5.8(10)* | -6.1(10)*| -7.6(11)F -6(3® |-6.1(12)* -7.8(10)*
KENYA Constant, No Trend -7.6(6)* -7.4(10)* -6.7(3)* -8 -8.7(5)* -8.5(6)*
Constant, Trend -7.5(6)* -7.3(10)* -6.2(3)* 687)* -8.7(5)* -8.5(6)*
MADACASCAR | Constant, No Trend | -8.4(6)* -6.99(10)f -4.5(3)*| 370)* -6.8(13)* -6.6(12)*
Constant, Trend -8.3(6)* -7.02(10)%  -4.6(3)* -1.3(7 -6.8(13)* -6.6(12)*
MAURITIUS Constant, No Trend | -6.2(10)* | -6.1(12)*| -9.2(0)*| 6&)* -8.4(7)* -8.2(8)*
Constant, Trend -6.0(10)* | -6.1(12)*| -9.3(0)Y .68)* -8.3(7)* -8.1(8)*
MOROCCO Constant, No Trend | -7.0(12)* | -6.2(10)*| -4.5(3)*| 087)* -6.7(11)* -7.0(13)*
Constant, Trend -7.1(12)* | -6.2(10)*| -45(3)*| -8M7 |-6.4(11)* -7.0(13)*
NIGER Constant, No Trend -8.4(7)* -7.9(7)* -14.0(0)%  -4(6)* -6.8(10)* -7.9(7)*
Constant, Trend -8.37(7)* -7.9(7)* -14.0(0y* .73(0)* -6.8(10)* -7.9(7)*
NIGERIA Constant, No Trend | -8.7(7)* 7.2(11)* | -7.311)F  -B@)* | -7.8(6)* -7.2(12)*
Constant, Trend -8.7(7)* -7.3(11)* -7.2(11)4  -5.3(6 -7.76)* -7.1(12)*
RWANDA Constant, No Trend -6.2(10)* -7.1(10)* -9.6(1)*| 10:7(4)* -7.9(7)* -6.7(10)*
Constant, Trend -6.4(10)* | -7.1(10)*| -9.9(1)*| -108% -7.9(7)* -6.6(10)*
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SENEGAL Constant, No Trend -3.9(13)* -8.1(10)* -8.9(11)t .31N)* -6.9(10)* -6.1(10)*
Constant, Trend -3.9(13)* | -8.1(10)*| -8.9(11)1 -77H( -7.0(10)* -6.1(10)*
SYCHELLES Constant, No Trend -5.9(1)* -8.6(6)* -6.7(5)* -765¢ -6.3212)* -7.2(12)*
Constant, Trend -5.9(1)* -6.4(9)* -6.8(5)* -6 -6.3(12)* -7.2(12)*
SIERRA LEONE | Constant, No Trend | -8.8(5)* -7.9(6)* -6.3(13)1 -B#)* | -7.6(10)* -6.6(12)*
Constant, Trend -8.7(5)* -7.9(6)* -6.5(13)4 -14.8(4 |-7.6(10)* -6.6(12)*
SOUTH Constant, No Trend -6.3(13)* -8.0(6)* -4.7(10)F  1@)* -6.7(13)* -6.8(11)*
AFRICA
Constant, Trend -6.3(13)* | -8.0(6)* -4.7(10% .1@)* -6.6(13)* -6.8(11)*
TANZANIA Constant, No Trend -8.8(7)* -8.7(7)* -6.9(12)y -y -6.7610)* -7.1(8)*
Constant, Trend -8.8(7)* -8.6(7)* -7.0(12)4 -7.76) |-6.7(10)* -7.2(8)*
TOGO Constant, No Trend | -4.1(7)* -4.5(5)* 8.7(3)* | -1y | -4.9(4)* -2.5(6)*
Constant, Trend -4.0(5)* -4.5(5)* -8.5(3)* -1Q0)* -5.0(4)* -2.5(6)*
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ADF Unit Root Test based on the following Regresgarms:

1. Without Constant and Trend: AY, = &Y., + U;
2. With Constant: AV,=a+8¥V 1+ U,
3. With Constant and Trend: AY,=a + T+ &Y.+ U;

The hypothesis ist,: § = 0 (Unit Root) andH;: 8 = 0
Decision Rule: If t*> ADF critical value®» not reject null hypothesis, i.e., unit root exists

If t*< ADF critical value® reject null hypothesis, i.e., unit root does exist

(Note: Plot data shows increasing uphviiend therefore not stationary.
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7.4 LIST OF TABLES 1-21

Table 1: Full-Information Estimate of the Money Demand for Burkina Faso

Panel A: Short-Run Coefficient Estimates

a7

Lag Order 0 1 2 3 4 5
AInM -0.06(0.83) -0.17(2.82)  -0.05(0.80) 0.11(1.9)
AlnY 1.13(.86)

A In(Pt/Pt-1) | -0.02(6.5)

Aln NEX -0.02(2.58)

AIn VM -0.020.32)

AlInVY -0.09(9.23) -0.01(0.89) -0.03(3.34)

Panel B: Long-Run Coefficient Estimates

Constant InY In (Pt/Pt-1) In NEX In VY In VM

-4872(4.31) 1.13(8.78) -4.47(3.18) -0.35(2.78) 058(3.01)  0.63(0.22)

Panel C: Diagnostic Statistics

F ECMt-1 LM RESET CUSUM CUSUMSQ2 Ad. R2
4.96 -0.11(5.49) 0.95 3.89 S S 560.
Explanations of Tables Contents
1. From the reported figures above, the number wittnparenthesis and adjacent to the coefficient is

t-ratios in absolute terms. The number inside phesis are absolute value of t-ratios.

2. LM is the Lagrange Multiplier test for serial cdeon. It has g?(1) distribution.

3. Ramsey's RESET test for functional form. It is tilistted asg; ().

4. Normality test is based on a test of skewness amtbsis of residuals. It is distributed g%, At
the 5% level, the critical value gf(1) = 3.84 and the critical value gf)=5.99.
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Table 2: Full-Information Estimate of the Money Denmand for Burundi

Panel A: Short-Run Coefficient Estimates

Lag Order 0 1 2 3 4 5
AInM 0.26(2.18)
AlnY 0.32(8.95) -0.21(2.59) -0.24(4.57) 0.07(1.69) 0.22(4.96)

AIn(PYPt-1) | -0.37(2.85)

Aln NEX -0.02(0.34)
Aln VM -0.32(1.18)  0.54(2.43)
Aln VY 0.19(5.17) 0.25(5.34) 0.09(2.98)

Panel B: Long-Run Coefficient Estimates

Constant InY In (Pt/Pt-1) In NEX In VY In VM

7.80(3.49)  0.90(4.27) -3.39(1.66)  -.17(1.96) 588)  -0.41(1.01)

Panel C: Diagnostic Statistics

F ECMt-1 LM RESET CUSUM CUSUMSQ2 Adj. R2
3.49 -0.16(4.59) 6.06 0.75 S S 630.

Explanations of Tables Contents

1. From the reported figures above, the number wittnparenthesis and adjacent to the coefficient is
t-ratios in absolute terms. The number inside ghesis are absolute value of t-ratios.

2. LM is the Lagrange Multiplier test for serial cdegon. It has g?(1) distribution.

3. Ramsey's RESET test for functional form. It is tilistted asg; ().

4. Normality test is based on a test of skewness amtbsis of residuals. It is distributed g%, At

the 5% level, the critical value gf(1) = 3.84 and the critical value gf)=5.99.
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Table 3: Full-Information Estimate of the Money Demand for Cameroon
Panel A: Short-Run Coefficient Estimates

Lag Order 0 1 2 3 4 5
AInM 0.29(5.99) -0.07(1.33) 0.12(2.54)
AlnY 0.69(15.83)

Aln (PUPt-1) | 0.05(0.49) 0.18(1.99)
Aln NEX 0.01(0.38)

AlnVM 0.23(2.85)

Aln VY 0.16(2.34)

Panel B: Long-Run Coefficient Estimates

Constant Iny In (Pt/Pt-1) In NEX In VY In VM

0.16(0.04)  0.16(0.04) 0.16(0.04)  0.16(0.04) 0.1B{p. 0.16(0.04)

Panel C: Diagnostic Statistics

F ECMt-1 LM RESET CUSUM CUSUMSQ2 Adj. R2
0.91 -0.05(2.32) 1.09 18.07 S S .700

Explanations of Tables Contents

1. From the reported figures above, the number wittnparenthesis and adjacent to the coefficient is
t-ratios in absolute terms. The number inside phesis are absolute value of t-ratios.

2. LM is the Lagrange Multiplier test for serial cdegon. It has g?(1) distribution.

3. Ramsey's RESET test for functional form. It is tilistted asg; ().

4. Normality test is based on a test of skewness amtbsis of residuals. It is distributed g%, At

the 5% level, the critical value gf(1) = 3.84 and the critical value gf)=5.99.
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Table 4: Full-Information Estimate of the Money Demand for Cote d’ Ivoire

Panel A: Short-Run Coefficient Estimates

Lag Order 0 1 2 3 4 5
AInM 0.04(0.99) 0.11(2.56) 0.09(2.19) 0.09(2.38)
AlnY 0.82(22.65)

An (PUPt-1) | -0.02(6.5)

Aln NEX -0.03(1.38)
Aln VM 0.093.57)  0.07(2.91)
Aln VY -0.02(0.75)  0.05(2.38) -0.07(3.25)  -0.05(2.91)

Panel B: Long-Run Coefficient Estimates

Constant InY In (Pt/Pt-1) In NEX In VY In VM

4.81(0.60) 1.28(0.60) 4.60(1.31)  0.47(2.02) 0.68)L. 0.71(0.53)

Panel C: Diagnostic Statistics

F ECMt-1 LM RESET CUSUM CUSUMSQ2 Adj. R2
14.34 -0.06(3.28) 0.84 0.48 S S 0.92

Explanations of Tables Contents

1. From the reported figures above, the number wittnparenthesis and adjacent to the coefficient is
t-ratios in absolute terms. The number inside phesis are absolute value of t-ratios.

2. LM is the Lagrange Multiplier test for serial cdegon. It has g?(1) distribution.

3. Ramsey's RESET test for functional form. It is tilistted asg; ().

4. Normality test is based on a test of skewness amtbsis of residuals. It is distributed g%, At

the 5% level, the critical value gf(1) = 3.84 and the critical value gf)=5.99.



Table 5: Full-Information Estimate of the Money Denmand for Egypt

Panel A: Short-Run Coefficient Estimates

51

Lag Order 0 1 2 3 4 5
AInM -0.44(5.08) 0.17(2.39)
AlnY 0.29(7.19) 0.30(6.12) 0.28(5.17) 0.19(4.15) 0.1 -0.07(1.81)
A In (PY/Pt-1) | -0.02(6.5)
Aln NEX -0.02(2.58)
Aln VM -0.02(0.32)
AlnVY -0.09(9.23) -0.01(0.89) -0.03(3.34)
Panel B: Long-Run Coefficient Estimates
Constant Iny In (Pt/Pt-1) In NEX In VY In VM
-450(1.29) 1.16(3.12) 42.45(1.57) -0.33(1.34) 41663)  0.70(0.30)
Panel C: Diagnostic Statistics
F ECMt-1 LM RESET CUSUM CUSUMSQ2 Adj. R2

14.34 0.03(9.46) 7.09 19.27 Unstable Stable 0.85
Explanations of Tables Contents
1. From the reported figures above, the number wittnparenthesis and adjacent to the coefficient is
t-ratios in absolute terms. The number inside phesis are absolute value of t-ratios.
2. LM is the Lagrange Multiplier test for serial cdagon. It has g?(1) distribution.
3. Ramsey's RESET test for functional form. It is tilistted asg;?().
4. Normality test is based on a test of skewness amtbsis of residuals. It is distributed g%, At

the 5% level, the critical value gf(1) = 3.84 and the critical value gf)=5.99.
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Table 6: Full-Information Estimate of the Money Denand for Ethiopia

Panel A: Short-Run Coefficient Estimates

Lag Order 0 1 2 3 4 5
AInM 0.01(0.18) -0.16(2.37) -0.10(1.43) 0.28(4.25) -0.14(2.03)
AlnY 0.31(8.12) 0.05(6.57) 0.03(3.58) -0.02(2.78)

Aln(PUPt-1) | -0.63(10.28)  0.13(1.07) -0.09(0.81)  -0.13(1.44)
Aln NEX 0.00(0.39)

AInVM -0.021.21)

Aln VY 0.02(2.10)

Panel B: Long-Run Coefficient Estimates

Constant Iny In (Pt/Pt-1) In NEX In VY In VM

-6.38(3.07) 1.35(11.24) -16.35(3.11) 0.15(2.81) 6(1248)  -1.61(2.54)

Panel C: Diagnostic Statistics

F ECMt-1 LM RESET CUSUM CUSUMSQ2 Adj. R2
6.31 -0.04(6.27) 3.36 0.09 S S 0.8

Explanations of Tables Contents

1. From the reported figures above, the number wittnparenthesis and adjacent to the coefficient is
t-ratios in absolute terms. The number inside phesis are absolute value of t-ratios.

2. LM is the Lagrange Multiplier test for serial cdeon. It has g?(1) distribution.

3. Ramsey's RESET test for functional form. It is tilistted asg;?().

4. Normality test is based on a test of skewness amtbsis of residuals. It is distributed g%, At

the 5% level, the critical value gf(1) = 3.84 and the critical value gf)=5.99.



Table 7: Full-Information Estimate of the Money Derand for Gabon

Panel A: Short-Run Coefficient Estimates
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Lag Order 0 1 2 3 4 5
AInM

AlnY 0.33(10.10)

A In (Pt/Pt-1) -0.60(5.40)

Aln NEX 0.02(0.3)

Aln VM -0.00(0.15)

AlInVY 0.09(9.23) 0.03(0.22) 0.28(2.62)

Panel B: Long-Run Coefficient Estimates

Constant Iny In (Pt/Pt-1) In NEX In VY In VM

-1.17(0.31)  1.09(6.24) -2.99(2.78) 0.32(1.87) 00480) -0.07(0.47)

Panel C: Diagnostic Statistics

F ECMt-1 LM RESET CUSUM CUSUMSQ2 Adj.R2
7.12 -0.13(6.61) 5.8 0.33 Stable Stable 0.62
Explanations of Tables Contents
1. From the reported figures above, the number wittnparenthesis and adjacent to the coefficient is

t-ratios in absolute terms. The number inside ghesis are absolute value of t-ratios.
2. LM is the Lagrange Multiplier test for serial cdegon. It has g?(1) distribution.

3. Ramsey's RESET test for functional form. It is tdistted asg; ().

4. Normality test is based on a test of skewness amtbsis of residuals. It is distributed g%, At
the 5% level, the critical value gf(1) = 3.84 and the critical value gf)=5.99.
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Table 8: Full-Information Estimate of the Money Denmand for Ghana

Panel A: Short-Run Coefficient Estimates

Lag Order 0 1 2 3 4 5
AInM 0.02(0.22) 0.05(0.78) -0.08(1.28) 0.11(1.70) R183)
AlnY 0.67(13.07)

A In (Pt/Pt-1) | -0.41(6.84) -0.09(0.82) -0.01(0.10) -0.04(0.40) .0600.77) -0.13(2.91)

Aln NEX 0.00(0.12)

4In VM -0.18(5.49) -0.04(1.21) -0.07(2.07) -0.08(2.34)

Aln VY 0.00(0.48)

Panel B: Long-Run Coefficient Estimates

Constant Iny In (Pt/Pt-1) In NEX In VY In VM

2.32(6.38)  -3.65(0.76) -0.01(0.37) _ 0.08(0.32) 0.21(0.41)  2.32(6.38)

Panel C: Diagnostic Statistics

F ECMt-1 LM RESET CUSUM CUSUMSQ2 Adj. R2
3.46 -0.07(4.70) 2.96 4.57 Stable Stable 0.91

Explanations of Tables Contents

1. From the reported figures above, the number wittnparenthesis and adjacent to the coefficient is
t-ratios in absolute terms. The number inside ghesis are absolute value of t-ratios.

2. LM is the Lagrange Multiplier test for serial cdegon. It has g?(1) distribution.

3. Ramsey's RESET test for functional form. It is tilistted asg; ().

4. Normality test is based on a test of skewness amtbsis of residuals. It is distributed g%, At

the 5% level, the critical value gf(1) = 3.84 and the critical value gf)=5.99.
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Table 9: Full-Information Estimate of the Money Demand for Kenya

Panel A: Short-Run Coefficient Estimates

Lag Order 0 1 2 3 4 5
AInM 0.15(2.78)
AlnY 0.44(7.07)

An (PUPt-1) | -0.70(5.75)

Aln NEX 0.10(2.37) -0.07(1.50) 0.1(2.40)
AlnVM 0.05(0.86) -0.00(0.02) -0.03(0.64)  0.15(0.60)
Aln VY -0.03(0.73)

Panel B: Long-Run Coefficient Estimates

Constant InY In (Pt/Pt-1) In NEX In VY In VM

5.40(2.58) 0.50(2.07) -5.73(2.90)  -0.16(2.99)  1700.92)  0.17(1.07)

Panel C: Diagnostic Statistics

F ECMt-1 LM RESET CUSUM CUSUMSQ2 Adj. R2
6.33 -0.12( 6.27) 4.69 5.54 Stable Stable 0.62

Explanations of Tables Contents

1. From the reported figures above, the number wittnparenthesis and adjacent to the coefficient is
t-ratios in absolute terms. The number inside ghesis are absolute value of t-ratios.

2. LM is the Lagrange Multiplier test for serial cdegon. It has g?(1) distribution.

3. Ramsey's RESET test for functional form. It is tilimtted asg;?().

4. Normality test is based on a test of skewness amtbsis of residuals. It is distributed g%, At

the 5% level, the critical value gf(1) = 3.84 and the critical value gf)=5.99.
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Table 10: Full-Information Estimate of the Money Danand for Madagascar
Panel A: Short-Run Coefficient Estimates

Lag Order 0 1 2 3 4 5
AInM -0.03(0.43) -0.06(0.84) 0.33(4.50) -0.08(1.41)
AlnY 0.06(0.76) -0.01(0.09) -0.03(0.39) -0.20(3.05)

A In (PYPt-1) | -0.47(5.36)

Aln NEX -0.02(0.51)
Aln VM 0.16(2.31)
AlnVY -0.06(2.13)

Panel B: Long-Run Coefficient Estimates

Constant Iny In (Pt/Pt-1) In NEX In VY In VM

1.96(2.45)  -7.64(2.25) 0.17(1.07) -0.53(1.12) 1.34(1.36) 1.96(2.45)

Panel C: Diagnostic Statistics

F ECMt-1 LM RESET CUSUM CUSUMSQ2 Adj. R2
4.1 -0.05(5.0) 3.47 7.64 Stable Stable 0.69

Explanations of Tables Contents

1. From the reported figures above, the number wittnparenthesis and adjacent to the coefficient is
t-ratios in absolute terms. The number inside phesis are absolute value of t-ratios.

2. LM is the Lagrange Multiplier test for serial cdeon. It has g?(1) distribution.

3. Ramsey's RESET test for functional form. It is tilistted asg;?().

4. Normality test is based on a test of skewness amtbsis of residuals. It is distributed g%, At

the 5% level, the critical value gf(1) = 3.84 and the critical value gf)=5.99.



Table 11: Full-Information Estimate of the Money Denand for Mauritius

Panel A: Short-Run Coefficient Estimates
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Lag Order 0 1 2 3 4 5
Aln M
AlnyY 0.67(16.82) 0.05(0.98) 0.18(3.59) 0.15(3.67)  0.09(2.60)
A1n (PYPt-1) | -0.73(5.05)  -0.43(2.48)  -0.46(3.08)
Aln NEX -0.03(0.67)
Aln VM -0.01(0.44)
Aln VY 0.02(1.50) -0.02(1.16)  -0.00(0.17)
Panel B: Long-Run Coefficient Estimates
Constant InY In (Pt/Pt-1) In NEX In VY In VM
-0.44(0.29) 1.47(12.43) -0.74(0.40)  -0.16(1.07) 701162) -0.44(0.29)
Panel C: Diagnostic Statistics
F ECMt-1 LM RESET CUSUM CUSUMSQ2 Adj.R2
2.72 -0.10(0.99) 21.83 20.16 Stable Stable 0.84
Explanations of Tables Contents
1. From the reported figures above, the number wittnparenthesis and adjacent to the coefficient is
t-ratios in absolute terms. The number inside ghesis are absolute value of t-ratios.
2. LM is the Lagrange Multiplier test for serial cdegon. It has g?(1) distribution.
3. Ramsey's RESET test for functional form. It is tilistted asg; ().
4. Normality test is based on a test of skewness amtbsis of residuals. It is distributed g%, At

the 5% level, the critical value gf(1) = 3.84 and the critical value gf)=5.99.
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Table 12: Full-Information Estimate of the Money Danand for Morocco

Panel A: Short-Run Coefficient Estimates

Lag Order 0 1 2 3 4 5
AInM -0.15(2.31 0.15(2.16) -0.05(0.75) 0.12(1.60) 0.2543
AlnY 0.44(10.56)

Aln (PYPt-1) | -0.71(5.94)  -0.18(0.97)  -0.01(0.05)  -0.12(0.69) .0490.24) 0.33(2.88)

AIn NEX 0.003(0.74)

Aln VM 0.02(2.97) -0.02(3.02)  -0.02(3.11)

Aln VY 0.00(0.15)

Panel B: Long-Run Coefficient Estimates

Constant InY In (Pt/Pt-1) In NEX In VY In VM

9.88(3.29)  1.70(10.04) -14.09(1.87) 0.91(0.34) -.02(0.06) 0.64(1.65)

Panel C: Diagnostic Statistics

F ECMt-1 LM RESET CUSUM CUSUMSQ2 Adj. R2
2.37 -0.06(3.83) 8.28 8.68 Stable Stable 0.6

Explanations of Tables Contents

1. From the reported figures above, the number wittnparenthesis and adjacent to the coefficient is
t-ratios in absolute terms. The number inside ghesis are absolute value of t-ratios.

2. LM is the Lagrange Multiplier test for serial cdegon. It has g?(1) distribution.

3. Ramsey's RESET test for functional form. It is tilimtted asg;?().

4. Normality test is based on a test of skewness amtbsis of residuals. It is distributed g%, At

the 5% level, the critical value gf(1) = 3.84 and the critical value gf)=5.99.
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Table 13: Full-Information Estimate of the Money Denand for Niger

Panel A: Short-Run Coefficient Estimates

Lag Order 0 1 2 3 4 5
AInM 0.07(1.23)
AlnY 0.72(14.48)

An (PUPt-1) | 0.03(0.10)

Aln NEX 0.012(1.81)

AInVM 022(263)  006(0.83) -003(0.40) -0.202.90)  -0.11(1.59)

Aln VY 0.04(1.16)

Panel B: Long-Run Coefficient Estimates

Constant Iny In (Pt/Pt-1) In NEX In VY In VM

3.29(0.12)  43.01(0.08) 11.60(0.09)  2.93(0.07) a0d7) 3.29(0.12)

Panel C: Diagnostic Statistics

F ECMt-1 LM RESET CUSUM CUSUMSQ2 Adj. R2
1.71 -0.00(3.23) 6.21 13.66 Stable Stable 6 0

Explanations of Tables Contents

1. From the reported figures above, the number wittnparenthesis and adjacent to the coefficient is
t-ratios in absolute terms. The number inside ghesis are absolute value of t-ratios.

2. LM is the Lagrange Multiplier test for serial cdegon. It has g?(1) distribution.

3. Ramsey's RESET test for functional form. It is iilistted asg; ().

4. Normality test is based on a test of skewness amtbsis of residuals. It is distributed g%, At

the 5% level, the critical value gf(1) = 3.84 and the critical value gf)=5.99.
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Table 14: Full-Information Estimate of the Money Danand for Nigeria
Panel A: Short-Run Coefficient Estimates

Lag Order 0 1 2 3 4 5
AInM -0.03(0.35) 0.03(0.38) 0.00(0.00) 0.22(3.54)
AlnY 0.23(4.56) 0.18(3.27)

A In (PYPt-1) | -0.77(6.76)
Aln NEX 0.22(1.96)

AlnVM 0.06(2.14)

Aln VY 0.08(1.61)

Panel B: Long-Run Coefficient Estimates

Constant Iny In (Pt/Pt-1) In NEX In VY In VM

14.72(2.78) 156(2.17) -16.9(2.20) -0.29(0.76) 0.83(1.06)  2.93(1.60)

Panel C: Diagnostic Statistics

F ECMt-1 LM RESET CUSUM CUSUMSQ2 Adj. R2
6.25 -0.04(6.19) 3.54 3.73 S S 550.

Explanations of Tables Contents

1. From the reported figures above, the number wittnparenthesis and adjacent to the coefficient is
t-ratios in absolute terms. The number inside ghesis are absolute value of t-ratios.

2. LM is the Lagrange Multiplier test for serial cdegon. It has g?(1) distribution.

3. Ramsey's RESET test for functional form. It is iilistted asg; ().

4. Normality test is based on a test of skewness amtbsis of residuals. It is distributed g%, At

the 5% level, the critical value gf(1) = 3.84 and the critical value gf)=5.99.
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Table 15: Full-Information Estimate of the Money Danand for Rwanda
Panel A: Short-Run Coefficient Estimates

Lag Order 0 1 2 3 4 5
AInM -0.19(1.81) -0.17(1.94) -0.12(1.48) 0.27(3.43)
AlnY 0.63(14.09) 0.08(0.88) 0.01(0.11) 0.06(0.85)

An (PYPt-1) | -0.40(5.06)  0.40(3.61) 0.22(2.31) 0.06(0.88)

Aln NEX -0.02(0.69)  -0.01(0.45)  -0.06(2.44)  -0.06(2.35) 07G2.91)
AlnVM -0.09(0.71)
Aln VY 0.17(2.04)

Panel B: Long-Run Coefficient Estimates

Constant InY In (Pt/Pt-1) In NEX In VY In VM

8.06(11.20) 1.02(6.86) -6.46(5.86)  -0.17(4.38) 99(3.74)  0.64(2.06)

Panel C: Diagnostic Statistics

F ECMt-1 LM RESET CUSUM CUSUMSQ2  Adj.R2

6.68 -0.13(6.42) 9.18 6.78 Stable Stable 0.83

Explanations of Tables Contents

1. From the reported figures above, the number wittnparenthesis and adjacent to the coefficient is
t-ratios in absolute terms. The number inside ghesis are absolute value of t-ratios.

2. LM is the Lagrange Multiplier test for serial cdegon. It has g?(1) distribution.

3. Ramsey's RESET test for functional form. It is tilistted asg; ().

4. Normality test is based on a test of skewness amtbsis of residuals. It is distributed g%, At

the 5% level, the critical value gf(1) = 3.84 and the critical value gf)=5.99.
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Table 16: Full-Information Estimate of the Money Danand for Senegal

Panel A: Short-Run Coefficient Estimates

Lag Order 0 1 2 3 4 5

AInM 0.03(0.47) -0.04(0.58) 0.47(6.84) -0.16(3.39)
0.14(1.85)

AlnY 0.79(17.14) 0.03(0.35) -0.02(0.23) 0.02(0.30) -13%4) 0.79(17.14)

An (PUPt-1) | -0.30(0.11)

Aln NEX -0.00(0.11)
AInVM 0.06(1.73) -0.07(2.64)
Aln VY 0.01(0.22)

Panel B: Long-Run Coefficient Estimates

Constant Constant InY In (Pt/Pt-1) In NEX In VY

-0.55(0.22) 1.88(4.10) -2.47(0.93)  0.10(0.28) -Q0B5)  -0.55(0.22)

Panel C: Diagnostic Statistics

F ECMt-1 LM RESET CUSUM CUSUMSQ2 Adj. R2
1.87 -0.05(3.41)  1.23 0.12 Stable Stable 0.81

Explanations of Tables Contents

1. From the reported figures above, the number wittnparenthesis and adjacent to the coefficient is
t-ratios in absolute terms. The number inside ghesis are absolute value of t-ratios.

2. LM is the Lagrange Multiplier test for serial cdegon. It has g?(1) distribution.

3. Ramsey's RESET test for functional form. It is tilistted asg; ().

4. Normality test is based on a test of skewness amtbsis of residuals. It is distributed g%, At

the 5% level, the critical value gf(1) = 3.84 and the critical value gf)=5.99.
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Table 17: Full-Information Estimate of the Money Danand for Seychelles

Panel A: Short-Run Coefficient Estimates

Lag Order 0 1 2 3 4 5
AInM 0.03(0.35) -0.06(0.79) -0.12(1.49) 0.39(4.83)
AlnY -0.00(0.03) 0.05(0.84) 0.14(2.21) -0.11(1.62) -000m3)

A In (PYPt-1) | -0.43(5.34)
Aln NEX 0.11(2.65)

AIn VM 0.03(1.25) -0.02(0.96)  0.02(0.96) 0.02(1.15)  05(2.52)

AlnVY 0.00(0.20) -0.09(3.74)

Panel B: Long-Run Coefficient Estimates

Constant InY In (Pt/Pt-1) In NEX In VY In VM

1.78(8.77)  -1.79(0.52) 1.95(2.90)  0.36(1.68) woonl)  1.78(8.77)

Panel C: Diagnostic Statistics

F ECMt-1 LM RESET CUSUM CUSUMSQ2 Adj. R2
4.64 -0.08(5.37)  8.97 0.19 Stable Stable 0.77

Explanations of Tables Contents

1. From the reported figures above, the number wittnparenthesis and adjacent to the coefficient is
t-ratios in absolute terms. The number inside phesis are absolute value of t-ratios.

2. LM is the Lagrange Multiplier test for serial cdegon. It has g?(1) distribution.

3. Ramsey's RESET test for functional form. It is tilistted asg;?().

4. Normality test is based on a test of skewness amtbsis of residuals. It is distributed g%, At

the 5% level, the critical value gf(1) = 3.84 and the critical value gf)=5.99.
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Table 18: Full-Information Estimate of the Money Danand for Sierra Leone
Panel A: Short-Run Coefficient Estimates

Lag Order 0 1 2 3 4 5
AlnM 0.09(1.47) -0.12(2.16) -0.04(0.62) -0.14(2.62)
AlnY 0.42(11.34)

A In (PUPt-1) | -0.37(3.06)

Aln NEX -0.03(1.62)  -0.05(2.31)
Aln VM -0.07(1.07)
Aln VY 0.00(0.43) 0.01(0.60) 0.00(0.43)

Panel B: Long-Run Coefficient Estimates

Constant InY In (Pt/Pt-1) In NEX In VY In VM

-11.70(0.58) 2.45(0.91) -40.57(0.48) 1.55(0.55) 2.45(0.33) -40.57(0.21)

Panel C: Diagnostic Statistics

F ECMt-1 LM RESET CUSUM CUSUMSQ2 Adj. R2
0.44 -0.01(1.62) 2.73 3.82 Stable Stable 0.71

Explanations of Tables Contents

1. From the reported figures above, the number wittnparenthesis and adjacent to the coefficient is
t-ratios in absolute terms. The number inside ghesis are absolute value of t-ratios.

2. LM is the Lagrange Multiplier test for serial cdegon. It has g?(1) distribution.

3. Ramsey's RESET test for functional form. It is tilistted asg; ().

4. Normality test is based on a test of skewness amtbsis of residuals. It is distributed g%, At

the 5% level, the critical value gf(1) = 3.84 and the critical value gf)=5.99.
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Table 19: Full-Information Estimate of the Money Danand for South Africa

Panel A: Short-Run Coefficient Estimates

Lag Order 0 1 2 3 4 5
AInM
AlnY 0.02(3.83) -0.05(6.57) -0.03(3.58) -0.21(2.79)

A1n (PUPt-1) | -0.99(6.5)

Aln NEX -0.02(2.57)
AlnVM -0.02(0.32)
Aln VY 20.09(9.23)  -0.01(0.89)  -0.03(3.35)

Panel B: Long-Run Coefficient Estimates

Constant Iny In (Pt/Pt-1) In NEX In VY In VM

2.17(0.52) 1.28(9.99) -21.33(4.91) 0.20(3.37) 407932)  0.31(2.89)

Panel C: Diagnostic Statistics

F ECMt-1 LM RESET CUSUM CUSUMSQ2 Adj. R2
14.28 -0.06(9.39) 3.35 0 Stable Stable 0.5

Explanations of Tables Contents

1. From the reported figures above, the number wittnparenthesis and adjacent to the coefficient is
t-ratios in absolute terms. The numbers insiderghesis are absolute value of t-ratios.
2. LM is the Lagrange Multiplier test for serial cdeon. It has g?(1) distribution.
3. Ramsey's RESET test for functional form. It is tilistted asg;?().
4. Normality test is based on a test of skewness amtbsis of residuals. It is distributed g%, At
the
5% level, the critical value gf1) = 3.84 and the critical value gf = 5.99.



66

Table 20: Full-Information Estimate of the Money Danand for Tanzania

Panel A: Short-Run Coefficient Estimates

Lag Order 0 1 2 3 4 5
AInM -0.09(1.09) 0.29(3.40) -0.05(0.63) 0.24(3.20)
AlnY 0.69(19.36) -0.14(1.87) -0.50(6.51) -0.08(1.14)

An (PUPt-1) | 0.04(0.47)

Aln NEX -0.18(3.98)  0.24(4.58)  0.02(4.04)
AlnVM -0.02(0.32)
Aln VY 0.02(1.29)

Panel B: Long-Run Coefficient Estimates

Constant InY In (Pt/Pt-1) In NEX In VY In VM

1.68(5.34)  -1.70(0.69) 0.15(2.42)  0.13(2.42) 7I76()  1.68(5.34)

Panel C: Diagnostic Statistics

F ECMt-1 LM RESET CUSUM CUSUMSQ2 Adj. R2
10.82 -0.08(8.08) 2.58 12.95 Stable Stable 0.91

Explanations of Tables Contents

5. From the reported figures above, the number wittnparenthesis and adjacent to the coefficient is
t-ratios in absolute terms. The number inside phesis is absolute value of t-ratios.

6. LM is the Lagrange Multiplier test for serial cdaon. It has g?(1) distribution.

7. Ramsey's RESET test for functional form. It is tilistted asg; ().

8. Normality test is based on a test of skewness amtbsis of residuals. It is distributed g%, At

the 5% level, the critical value gf(1) = 3.84 and the critical value gf)=5.99.
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Table 21: Full-Information Estimate of the Money Danand for Togo

Panel A: Short-Run Coefficient Estimates

Lag Order 0 1 2 3 4 5
AInM 0.13(2.22) 0.19(3.31)

AlnY 0.65(14.40)

A In (Pt/Pt-1) | -0.11(1.06) -0.26(2.66)

Aln NEX -0.08(1.35)  -0.13(2.02)

Aln VM -0.02(0.49)

Aln VY -0.17(0.64)

Panel B: Long-Run Coefficient Estimates

Constant InY In (Pt/Pt-1) In NEX In VY In VM

-8.93(.97)  0.92(1.12) -5.81(0.58)  0.23(0.72) -3.07(0.32)  -0.20(0.97)

Panel C: Diagnostic Statistics

F ECMt-1 LM RESET CUSUM CUSUMSQ2 Adj. R2
1.01 -0.02(2.20) 4.06 2.7 Stable Stable 0.62

Explanations of Tables Contents

5. From the reported figures above, the number wittnparenthesis and adjacent to the coefficient is
t-ratios in absolute terms. The number inside ghesis are absolute value of t-ratios.

6. LM is the Lagrange Multiplier test for serial cdegon. It has g?(1) distribution.

7. Ramsey's RESET test for functional form. It is tilistted asg;?().

8. Normality test is based on a test of skewness amtbsis of residuals. It is distributed g%z At

the 5% level, the critical value gf(1) = 3.84 and the critical value gf)=5.99.
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FIGURE 2: BURUNDI CUSUM AND CUSUMSQ
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FIGURE 3: CAMEROON CUSUM AND CUSUMSQ
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FIGURE 4: COTE D’'IVOIRE CUSUM AND CUSUMSQ

Plot of Cumulative Sum of Recursive

Residuals
40y
30+
20+
10+
0 _
.10,
20+
.30,
'1%072(34 197}7Q4 1985Q4 198}7Q4 1995Q4 199}7Q4 2005Q4 200}7Q4 }2009Q4
The straight lines represent critical bounds at 5% significance level
Plot of Cumulative Sum of Squares of
Recursive Residuals
157
101 ’,—,/_’_/—'
05} —
‘—J_J—I
0.0

05 1 1 1 1 1 1 1 |
19J72Q4 1977Q4  1982Q4  1987Q4 19924  1997Q4 2002Q4 20074 200904
The straight lines represent critical bounds at 5% significance level

71



FIGURE 5: EGYPT CUSUM AND CUSUMSQ
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FIGURE 6: ETHIOPIA CUSUM AND CUSUMSQ
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FIGURE 7: GABON CUSUM AND CUSUMSQ
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FIGURE 9: KENYA CUSUM AND CUSUMSQ
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40—
0]
20T

oF---F Mg

10+

20} DA S
I NASA A )
-30 Ve

-40-+ 1 1 1 J 1 1 1 1
1972Q2 1977Q2  1982Q2  1987Q2  1992Q2  1997Q2  2002Q2  2007Q2 2009Q38

The straight lines represent critical bounds at 5% significance
level

Plot of Cumulative Sum of Squares of Recursive
Residuals

15+
1.0+
0.5

R et

05 1 1 1 1 1 1 1 1
1972Q2  1977Q2  1982Q2  1987Q2  1992Q2  1997Q2  2002Q2  2007Q2 2009Q3

The straight lines represent critical bounds at 5% significance
level

76



FIGURE 10: MADAGASCAR CUSUM AND CUSUMSQ
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FIGURE 11: MAURITIUS CUSUM AND CUSUMSQ
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FIGURE 12: MOROCCO CUSUM AND CUSUMSQ
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FIGURE 13: NIGER CUSUM AND CUSUMSQ
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FIGURE 14: NIGERIA CUSUM AND CUSUMSQ
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FIGURE 15: RWANDA CUSUM AND CUSUMSQ
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FIGURE 16: SENEGAL CUSUM AND CUSUMSQ
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FIGURE 17: SYCHELLES CUSUM AND CUSUMSQ
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FIGURE 18: SIERA LEONE CUSUM AND CUSUMSQ
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FIGURE 19: SOUTH AFRICA CUSUM AND CUSUMSQ
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FIGURE 20: TANZANIA CUSUM AND CUSUMSQ
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FIGURE 21: TOGO CUSUM AND CUSUMSQ
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7.6 PESARAN CRITICAL VALUES

Critical value Lower Bound Value Upper Bound Value
1% 3.74 5.06
5% 2.86 4.01
10% 2.45 3.52

At the 10% level of significance the upper bounitical value of the F test is 3.74

At the 5% level of significance is 4.01. This caiem Pesaran et al. (2001, Table CI-Case [1309).
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7.7

NOMINAL AND REAL EFFECTIVE EXCHANGE RATES

TABLE 2: Nominal Effective Exchange Rates

YEAR BURKINA FASO |BURUNDI |CAMEROON |COTED'IVOIRE EG YPT | ETHIOPIA GABON

1971 Q1 154.68 1183.23 176.11 118.19 1656.87 450.35 208.05
1971 Q2 152.79 1179.03 173.42 117.25 1644110 449.34 204.94
1971 Q3 150.11 1282.27 170.41 114.96 159361 328.50 201.64
1971 Q4 150.93 1216.11 172.29 116.17 154455 341.80 202.47
1972 Q1 153.78 1203.08 176.90 118.96 151954 338.77 207.54
1972 Q2 154.16 1201.12 177.83 119.46 151749 339.47 208.17
1972 Q3 154.53 1205.58 178.44 119.74 152565 340.56 208.54
1972 Q4 151.92 1205.38 174.81 117.42 1526.82 341.00 204.35
1973 Q1 154.79 1222.20 180.52 120.58 1412p2 351.84 209.0§
1973 Q2 157.79 1166.30 184.01 124.55 133231 340.34 213.5]
1973 Q3 155.10 1153.88 179.75 120.96 132565 336.85 209.07
1973 Q4 152.37 1213.91 176.01 117.35 140108 349.13 205.1(
1974 Q1 147.22 1192.81 168.43 112.71 152385 344.74 198.2¢
1974 Q2 148.04 1190.12 169.19 113.84 152878 345.44 199.27
1974 Q3 151.48 1205.91 173.74 117.25 1556.82 349.32 203.93
1974 Q4 153.43 1167.70 176.13 120.29 150947 343.10 206.81
1975 Q1 155.70 1137.80 179.46 122.91 147674 336.17 209.94
1975 Q2 160.72 1142.53 186.37 127.77 148730 338.89 216.8(
1975 Q3 156.83 1209.35 181.84 123.00 1581.98 353.76 211.29
1975 Q4 157.34 1206.34 182.29 123.68 157420 352.83 212.0§
1976 Q1 153.95 1207.06 178.63 120.65 15835 356.24 207.94
1976 Q2 153.28 1063.09 178.22 119.99 159546 358.55 207.34
1976 Q3 147.81 1047.05 170.67 114.86 156849 355.98 199.9¢
1976 Q4 146.42 1037.81 167.80 113.60 155638 354.49 197.47
1977 Q1 146.35 1037.72 168.38 112.99 155534 354.16 197.21
1977 Q2 146.11 1028.40 168.52 112.80 1542119 352.19 196.94
1977 Q3 146.48 1023.43 169.00 113.33 154148 351.53 197.17
1977 Q4 144.97 982.01 167.58 112.03 1472.13 340.60] 195.07
1978 Q1 144.67 955.41 167.79 111.77 1438.p4 335.05 194.45
1978 Q2 145.65 955.77 170.83 112.55 1436.p3 334.23 196.26
1978 Q3 145.08 915.01 170.11 111.75 1380.82 322.99 195.13
1978 Q4 146.12 897.89 171.07 113.27 1354.p5 319.48 196.35
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1979 Q1 145.48 915.05 169.66 112.60 768.71 323.33 195.60
1979 Q2 145.89 918.72 169.63 112.92 768.31 323.20 196.11
1979 Q3 147.74 901.74 171.54 115.26 753.70 319.13 198.69
1979 Q4 150.30 905.58 173.83 117.89 758.20 320.16 201.95
1980 Q1 146.98 945.00 169.80 114.10 801.56 331.06 196.86
1980 Q2 147.83 897.62 172.57 115.74 757.14 318.87 198.55
1980 Q3 146.85 904.06 171.35 114.22 764.63 320.75 196.66
1980 Q4 144.42 930.77 168.58 110.90 790.79 328.07 192.86
1981 Q1 141.99 972.82 165.00 107.78 829.44 339.80 189.45
1981 Q2 138.41 1044.95 160.02 103.63 895.24 360.16 184.67
1981 Q3 140.00 1039.79 162.30 106.26 893.76 360.82 187.21

1981 Q4 136.92 1035.92 158.04 102.69 883.51 359.39 182.57
1982 Q1 137.35 1106.11 157.98 101.87 937.78 375.81 182.76
1982 Q2 133.39 1135.23 151.59 97.53 961.14 383.64 176.92
1982 Q3 132.25 1162.90 149.80 96.41 982.69 390.03 175.67
1982 Q4 133.33 1126.68 152.73 97.72 955.68 382.55 177.53
1983 Q1 130.49 1154.29 148.46 94.79 982.65 391.87 173.52
1983 Q2 129.53 1182.97 146.88 93.31 1006.76 398.37 171.88
1983 Q3 128.35 1213.49 145.49 91.83 1031.86 406.71 170.30
1983 Q4 127.38 950.05 144.27 90.58 1051.85 413.69 168.84
1984 Q1 128.35 947.74 145.52 91.52 1025.85 407.64 170.07
1984 Q2 127.73 951.19 144.25 90.48 1073.21 421.31 168.96
1984 Q3 126.52 971.96 142.74 89.09 1133.60 440.52 167.43
1984 Q4 126.52 978.27 143.11 89.86 1166.04 451.13 167.61
1985 Q1 127.26 977.99 143.84 90.54 1160.88 449.22 168.25
1985 Q2 127.40 984.46 144.17 90.82 1152.67 447.09 168.29
1985 Q3 129.81 973.08 148.29 93.81 1065.92 422.86 171.46
1985 Q4 131.04 962.22 150.30 95.44 1016.p9 409.47 172.84
1986 Q1 131.44 963.13 151.43 96.08 976.41 398.32 173.21
1986 Q2 130.14 976.85 149.83 95.28 950.42 393.86 171.31
1986 Q3 130.54 818.58 150.82 96.24 915.49 384.72 171.96
1986 Q4 131.08 785.39 151.36 97.86 900.35 381.19 172.60
1987 Q1 131.95 749.90 153.08 99.59 860.57 369.89 173.74
1987 Q2 131.67 751.58 152.43 98.83 864.94 371.57 173.25
1987 Q3 131.22 753.41 152.18 98.76 863.13 371.23 172.94
1987 Q4 133.37 774.53 155.71 101.54 796.25 351.69 175.33
1988 Q1 131.72 688.61 153.22 99.65 811.35 356.31 173.36
1988 Q2 130.38 649.37 151.28 97.76 851.95 369.96 171.69
1988 Q3 129.32 619.18 149.67 96.65 867.14 374.82 170.32
1988 Q4 129.96 626.56 150.54 97.69 834.85 365.98 170.88
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1989 Q1 129.46 623.56 149.73 97.74 863.60 375.28 170.30
1989 Q2 129.29 615.09 149.09 97.35 886.08 382.80 170.15
1989 Q3 130.14 615.07 150.85 98.73 549.71 376.46 171.30
1989 Q4 132.68 535.94 154.51 102.51 528.63 367.69 174.81
1990 Q1 134.27 523.73 155.81 104.45 529.56 367.69 176.31
1990 Q2 134.13 530.76 155.84 104.47 522.71 364.53 175.99
1990 Q3 135.58 541.57 159.08 106.47 276.47 356.37 177.49
1990 Q4 135.80 539.67 158.88 107.20 271.90 352.62 177.11
1991 Q1 133.13 546.38 155.45 103.04 183.39 369.67 173.55
1991 Q2 131.78 553.39 154.27 102.17 182.15 378.75 172.15
1991 Q3 134.37 467.28 157.97 105.26 173.11 372.86 174.02
1991 Q4 137.07 472.80 161.76 108.55 164.26 362.63 176.52
1992 Q1 135.57 471.87 159.98 110.60 171.84 372.45 175.03
1992 Q2 137.82 436.76 163.55 113.87 164.88 362.98 177.30

1992 Q3 141.87 430.83 169.80 119.38 161.95 360.61 181.81
1992 Q4 137.85 402.77 164.34 113.41 175.36 157.39 177.92
1993 Q1 139.59 410.20 167.73 117.46 177.00 160.88 179.10
1993 Q2 138.14 424.13 165.17 113.69 177.99 162.10 176.84
1993 Q3 138.76 421.94 165.68 113.79 177.26 162.18 177.20
1993 Q4 138.45 394.69 165.13 113.23 182.36 165.32 177.11
1994 Q1 86.22 396.87 83.36 57.81 177.60 162.83 92.19
1994 Q2 86.83 397.94 84.40 58.73 173.18 141.80 92.81
1994 Q3 87.42 394.18 85.31 59.63 170.35 141.76 93.46
1994 Q4 87.37 390.36 85.14 59.45 171.18 134.10 93.27
1995 Q1 89.30 396.60 88.51 62.20 165.32 131.84 95.50
1995 Q2 88.92 394.13 87.92 61.67 163.48 124.79 94.93
1995 Q3 89.49 370.40 88.13 62.16 165.48 125.44 95.24
1995 Q4 90.13 346.21 88.61 62.61 165.95 125.65 95.62
1996 Q1 89.77 346.83 87.82 61.97 167.91 126.23 95.23
1996 Q2 89.64 312.21 87.31 61.60 169.54 126.50 94.86
1996 Q3 89.76 308.97 87.31 61.68 169.79 126.03 94.79
1996 Q4 89.84 308.19 87.03 61.54 171.41 125.63 94.59
1997 Q1 88.91 302.00 85.66 59.99 179.51 125.03 93.75
1997 Q2 87.89 302.33 84.20 58.52 181.44 122.79 92.45
1997 Q3 88.61 303.22 85.67 60.85 185.58 124.58 93.33
1997 Q4 89.71 261.25 88.86 64.52 196.37 128.64 94.12
1998 Q1 89.02 259.47 87.17 61.94 195.63 126.91 93.11
1998 Q2 90.19 250.43 89.28 64.02 196.20 126.24 93.74
1998 Q3 91.85 213.30 91.10 65.77 188.92 119.55 95.37
1998 Q4 91.23 206.39 89.77 64.26 185.76 114.58 94.61
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1999 Q1 88.35 199.29 86.87 76.25 189.74 110.56 90.84
1999 Q2 88.24 201.74 86.66 76.00 194.26 109.51 90.66
1999 Q3 98.12 197.98 102.66 87.78 249.05 121.65 102.89
1999 Q4 87.70 177.02 85.26 74.94 193.86 109.49 89.11
2000 Q1 87.51 175.25 84.20 73.59 198.20 110.95 88.49
2000 Q2 90.75 179.40 88.15 76.23 202.72 113.00 93.35
2000 Q3 87.97 149.12 83.38 71.80 203.86 114.66 88.70
2000 Q4 93.58 155.89 91.78 79.71 199.37 116.11 96.87
2001 Q1 92.24 159.39 89.47 78.23 212.80 119.44 92.82
2001 Q2 88.58 147.44 84.27 73.72 192.88 114.96 88.20
2001 Q3 92.25 143.32 89.44 78.33 177.53 113.40 92.97
2001 Q4 91.08 142.08 87.43 77.31 165.84 113.66 91.62
2002 Q1 91.23 164.39 87.61 77.45 166.83 114.38 91.13
2002 Q2 96.98 139.38 95.70 86.13 159.68 111.24 98.73
2002 Q3 93.91 109.94 90.89 84.55 155.49 108.95 93.27
2002 Q4 96.62 108.46 94.61 88.46 152.48 107.49 96.80
2003 Q1 95.90 103.88 93.87 89.31 115.79 105.16 95.24
2003 Q2 96.26 102.83 94.27 91.25 106.20 102.48 95.39
2003 Q3 97.24 101.32 95.90 92.42 103.74 101.89 97.07
2003 Q4 100.01 99.38 100.05 99.97 100.06 99.76 100.06
2004 Q1 95.75 97.60 93.37 93.82 97.41 97.54 93.47
2004 Q2 97.12 98.76 95.70 94.89 99.04 99.17 95.42
2004 Q3 95.89 97.81 85.11 94.23 94.1¢ 97.76 94.96
2004 Q4 74.41 69.84 48.42 74.49 64.53 79.99 50.25
2005 Q1 72.82 67.95 46.35 71.34 68.06 80.21 47.74
2005 Q2 70.74 72.17 44.32 67.63 69.5( 80.77 46.00
2005 Q3 70.71 75.79 44.43 66.72 70.27 81.03 46.19
2005 Q4 70.34 79.04 43.89 65.72 70.99 81.43 45.89
2006 Q1 70.95 77.64 44.26 66.50 70.24 80.84 46.52
2006 Q2 72.71 77.19 46.18 69.67 69.2] 80.51 48.00
2006 Q3 72.74 75.16 46.08 69.50 69.43 80.60 47.88
2006 Q4 68.26 78.28 46.81 71.16 68.83 74.31 41.24
2007 Q1 68.46 75.00 47.11 71.60 68.74 73.52 41.45
2007 Q2 68.17 71.51 46.81 71.85 68.24 71.04 41.62
2007 Q3 69.18 69.49 48.30 74.17 68.55 70.33 42.59
2007 Q4 70.23 67.50 49.28 74.02 68.71 68.80 43.19
2008 Q1 72.96 64.45 52.86 78.92 69.0( 66.66 45.21
2008 Q2 73.84 63.53 53.09 79.46 70.86 66.78 44.99
2008 Q3 72.15 65.29 50.31 73.73 71.5( 68.21 42.47
2008 Q4 73.64 64.85 52.64 77.99 74.3] 68.34 43.90
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2009 Q1 74.01 65.85 52.00 79.84 74.23 62.33 42.97
2009 Q2 75.28 64.64 52.02 82.40 71.55 59.32 43.14
2009 Q3 75.74 63.86 52.71 84.55 71.0] 53.03 43.53
2009 Q4 74.43 63.99 51.28 83.06 70.8] 52.28 42.72
2010 Q1 72.00 64.61 48.33 77.86 71.28 49.34 41.32
2010 Q2 69.24 65.86 45.41 71.82 70.26 49.49 39.10
2010 Q3 72.36 65.70 48.92 78.57 68.37 40.12 41.60
2010 Q4 71.28 65.13 47.26 76.20 66.19 39.58 40.16
2011 Q1 73.82 65.36 50.04 81.56 63.9( 39.03 42.15
2011 Q2 74.27 66.11 50.36 82.69 63.23 38.53 42.19
2011 Q3 72.99 66.50 49.00 79.61 64.71 39.12 40.63
2011 Q4 72.36 60.37 48.17 77.74 64.5] 39.42 39.83
2012 Q1 74.57 58.56 49.22 79.55 64.2( 38.64 40.97
2012 Q2 74.58 57.40 47.83 76.15 64.74 38.73 39.52
2012 Q3 88.91 55.95 48.49 76.99 63.87 37.65 40.38
2012 Q4 88.77 53.64 49.44 78.81 62.55 37.44 41.01
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Table 2 continued.

YEAR GHANA | KENYA |MADAGASCAR |MAURITIUS MOROCCO NIGER NIGERIA
1971 Q1 959154.04| 1294.18 1748.05 1208.56 309.63 60.85 51847
1971 Q2 956029.65| 1284.58 1722.08 1356.43 308.39 60.11 nra4
1971 Q3 932803.27| 1237.18 1702.22 1384.10 300.28 60.17 Q604
1971 Q4 496444.60| 1184.42 1724.10 1404.80 301.42 62.17 3865
1972 Q1 696884.80| 1161.71 1767.27 1431.47 164.01 64.21 743
1972 Q2 696311.24| 1165.87 1790.57 1102.15 164.68 65.60 21358
1972 Q3 698907.83| 1635.55 1785.59 1092.30 165.1Q 65.73 3424
1972 Q4 699787.70| 1174.71 1760.16 1061.33 161.77 65.06 A748
197301 706765.53| 1064.00 1794.21 1097.72 165.31 69.53 3892
1973 Q2 653533.11| 1053.69 1847.14 1127.77 164.11 73.69 a581
1973 Q3 662904.91| 1054.54 1805.60 1058.11 161.33 72.19 91386
1973 Q4 719658.95| 1112.22 1752.69 1031.51 159.05 67.95 388l
1974 Q1 716910.79| 1049.16 1683.95 1059.23 156.14 64.76 51628
1974 Q2 715374.23| 1057.72 1699.98 1057.55 155.21 65.21 31789
1974 Q3 720432.93| 1083.18 1731.49 1033.59 156.66 67.27 %38
1974 Q4 686320.68| 1055.34 1759.36 1032.59 157.27 70.40 27130
197501 661773.32] 1030.40 1795.65 1052.88 157.62 72.27 6L694
1975 Q2 655738.84| 1044.41 1874.69 962.53 163.63 76.98 13938
1975 Q3 716910.57| 1102.58 1833.04 909.91 162.79 73.16 18088
1975 Q4 711540.37 950.80 1838.80 900.70 163.26 73.73 17914.
1976 Q1 725237.09 939.88 1793.38 891.90 160.80 71.31 18672.
1976 Q2 734018.69 940.14 1781.46 886.97 160.84 70.%5 18814.
1976 Q3 734830.69 934.75 1719.60 893.68 158.61 67.36 18223.
1976 Q4 732240.94 939.70 1701.25 899.98 158.10 66.80 18977.
1977 Q1 730549.95 925.64 1701.60 898.74 158.09 66.71 13970.
1977 Q2 722373.60 915.00 1707.49 901.46 158.11 67.16 13906.
1977 Q3 720966.98 904.88 1708.43 898.84 159.41 67.02 19280.
1977 Q4 684337.32 888.24 1701.95 930.28 159.91 67.62 16492.
1978 Q1 664651.41 874.46 1713.95 943.62 159.89 69.37 18897.
1978 Q2 561715.19 860.71 1738.60 944.44 160.35 70.14 18835.
1978 Q3 263786.71 841.79 1737.12 968.86 160.91 70.94 18825.
1978 Q4 256334.27 850.89 1752.62 982.71 160.77 73.61 16313.
1979 Q1 262326.83 862.04 1730.38 972.38 160.88 71.86 18833.
1979 Q2 262183.28 868.19 1728.55 973.67 161.55 71.58 18679.
1979 Q3 254447.54 876.33 1758.35 989.10 162.85 74.01 19Q37.
1979 Q4 253716.75 892.68 1805.86 762.53 163.95 75.00 18325.
1980 Q1 275787.58 892.58 1737.93 736.24 161.64 69.73 18R38.
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1980 Q2 253925.03 868.43 1771.44 765.23 163.02 73.22 180195.
1980 Q3 258259.65 861.64 1744.44 761.29 159.27 71.%9 18659.
1980 Q4 271747.81 849.89 1687.42 747.10 153.86 68.40 13841.
1981 Q1 292124.49 812.56 1624.03 725.12 150.21 64.80 13990.
1981 Q2 327280.68 828.92 1543.45 696.83 145.97 60.09 18R20.
1981 Q3 323109.89 707.96 1587.33 578.28 148.88 64.36 19787.
1981 Q4 324911.43 698.25 1538.52 585.39 148.85 62.56 18612.
1982 Q1 352972.54 718.42 1519.17 569.47 144.97 60.23 18620.
1982 Q2 372868.81 722.50 1324.14 563.02 145.58 56.77 18977.
1982 Q3 386710.92 734.35 1329.21 558.89 148.36 55.25 19096.
1982 Q4 368217.18 613.71 1337.57 572.35 145.69 57.30 19953.
1983 Q1 388392.80 618.55 1264.89 556.22 146.43 54.56 18855.
1983 Q2 403365.77 616.95 1275.55 546.59 146.86 52.87 18316.
1983 Q3 418439.83 606.17 1142.85 526.82 133.17 51.42 18813.
1983 Q4 39595.17 611.35 1149.23 506.29 134.09 50.74 19388.6
1984 Q1 32674.79 606.11 1000.26 508.36 126.46 52.47 18016.4
1984 Q2 34721.28 598.99 969.32 478.79 125.54 51.31 19393.60
1984 Q3 33925.25 612.72 997.17 449.97 127.55 50.32 20455.12
1984 Q4 27008.26 601.58 979.44 430.50 128.69 53.06 20190.51
1985 Q1 26645.32 583.14 930.85 424.95 125.55 53.71 18305.53
1985 Q2 24883.60 574.17 938.60 424.87 116.23 54.29 17842.27
1985 Q3 20669.07 509.43 931.59 446.23 110.04 60.37 16062.32
1985 Q4 18403.79 500.05 875.40 454.00 108.36 64.25 14115.74
1986 Q1 11627.47 469.48 839.17 467.13 106.33 65.41 13413.50
1986 Q2 11316.52 460.90 849.19 478.47 106.10 67.67 11101.11
1986 Q3 10747.23 451.29 682.18 482.93 104.24 69.64 7992.99
1986 Q4 10525.38 451.67 652.68 483.63 104.12 71.63 3805.90
1987 Q1 5933.99 428.01 604.25 494.80 102.22 74.34 2987.19
1987 Q2 6001.70 419.53 353.92 482.01 102.58 73.57 3210.99
1987 Q3 5131.13 408.40 354.20 467.02 102.55 73.89 2840.98
1987 Q4 4538.33 379.07 355.43 505.59 99.27 80.23 2664.85
1988 Q1 4483.67 374.64 358.78 484.66 100.34 78.14 2590.70
1988 Q2 4748.36 373.16 339.52 451.42 102.49 76.27 2727.25
1988 Q3 4066.12 371.79 318.24 443.33 103.45 75.44 2571.84
1988 Q4 3823.67 355.02 313.67 454.46 101.87 78.61 2166.35
1989 Q1 3525.86 355.44 313.65 423.30 103.15 77.97 1582.93
1989 Q2 3537.96 340.97 314.31 411.87 104.20 78.15 1730.17
1989 Q3 3267.87 320.54 313.97 410.34 103.39 80.86 1646.12
1989 Q4 2840.15 317.51 310.90 422.08 101.37 86.88 1531.80
1990 Q1 2747.32 301.86 308.65 420.89 101.45 89.26 1466.76
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1990 Q2 2558.91 294.12 309.24 409.62 91.97 90.68 1443.21
1990 Q3 2350.85 279.30 304.49 427.72 92.49 96.38 1383.09
1990 Q4 2252.97 266.13 300.83 436.42 92.99 97.91 1202.16
1991 Q1 2384.03 259.16 268.15 405.21 92.46 92.39 1318.38
1991 Q2 2458.05 247.98 259.40 382.99 92.74 91.99 1151.55
1991 Q3 2243.77 239.82 252.73 406.05 93.03 106.80 1190.47
1991 Q4 2008.55 234.51 246.81 435.24 93.34 114.85 1135.27
1992 Q1 2053.18 229.33 245.87 407.55 91.23 109.38 629.01
1992 Q2 1884.43 204.04 246.31 426.43 91.33 116.44 607.94
1992 Q3 1551.86 193.48 250.34 431.98 92.23 124.37 561.97
1992 Q4 1612.00 193.73 251.49 385.63 92.48 112.06 608.36
1993 Q1 1398.59 155.39 258.11 388.85 93.29 123.58 492.74
1993 Q2 1432.63 108.73 260.58 381.65 94.19 120.21 566.10
1993 Q3 1228.45 105.43 262.91 377.39 95.20 121.33 569.09
1993 Q4 1089.52 106.36 261.89 362.48 95.82 117.45 583.54
1994 Q1 930.22 109.38 263.91 369.99 95.63 61.1D 570.67
1994 Q2 890.46 124.06 144.08 380.16 95.68 63.68 558.08
1994 Q3 834.31 142.45 129.42 380.34 95.67 65.43 547.14
1994 Q4 784.67 153.41 124.88 373.90 96.02 64.76 549.14
1995 Q1 693.00 151.69 110.74 386.40 97.91 70.6D 531.78
1995 Q2 651.11 120.33 103.98 387.31 96.62 70.5D 528.33
1995 Q3 600.06 121.71 103.81 383.20 96.67 72.98 536.27
1995 Q4 538.77 122.15 137.59 379.99 96.33 74.6D 539.95
1996 Q1 502.13 118.68 123.07 375.49 96.04 72.86 546.39
1996 Q2 487.42 122.45 119.96 375.04 96.18 73.16 554.13
1996 Q3 472.90 125.96 119.25 377.61 96.30 74.2P 555.67
1996 Q4 469.38 128.94 115.36 378.82 96.93 74.08 556.34
1997 Q1 463.26 134.55 107.63 340.44 97.61 68.96 579.62
1997 Q2 443.95 134.86 104.11 329.98 97.40 66.62 586.07
1997 Q3 414.09 120.85 105.73 319.84 97.51 71.58 602.52
1997 Q4 417.03 123.97 111.25 321.09 99.43 79.08 656.37
1998 Q1 413.48 130.35 108.67 302.58 99.47 73.883 649.00
1998 Q2 413.65 133.99 115.82 302.90 99.89 80.6]L 664.43
1998 Q3 387.85 128.73 115.93 295.34 99.62 85.64 638.91
1998 Q4 384.00 122.11 109.47 290.63 99.22 84.2) 622.37
1999 Q1 380.47 119.42 100.97 288.84 97.15 80.1p 155.89
1999 Q2 387.76 108.74 92.23 289.30 94.91 77.7p 149.70
1999 Q3 396.36 117.13 105.13 298.79 115.06 83.30 150.72
1999 Q4 276.14 107.13 96.01 287.64 95.30 76.46 144.98
2000 Q1 234.15 106.99 92.96 288.37 96.23 74.28 145.18
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2000 Q2 187.96 105.53 103.15 287.39 104.57 76.50 148.14
2000 Q3 168.53 107.29 103.74 287.74 102.79 73.5p 152.05
2000 Q4 161.41 110.96 110.11 275.50 108.98 79.96 144.95
2001 Q1 159.14 120.08 107.65 274.50 109.09 77.28 143.66
2001 Q2 158.10 112.76 108.87 264.91 92.89 74.7p 144.96
2001 Q3 157.10 111.72 116.34 260.48 96.82 82.3D 145.17
2001 Q4 154.99 116.45 116.88 259.62 99.62 85.4p 144.11
2002 Q1 149.76 117.78 110.12 259.70 95.58 83.683 141.70
2002 Q2 136.43 110.91 105.12 230.69 100.98 91.97 130.58
2002 Q3 127.78 108.82 106.69 260.05 95.96 91.38 121.45
2002 Q4 121.36 108.35 107.54 260.21 98.37 92.44 117.73
2003 Q1 112.96 107.02 102.69 277.04 96.76 93.2p 114.56
2003 Q2 106.74 107.78 105.50 257.24 96.23 94.96 109.70
2003 Q3 106.16 100.23 104.78 94.87 98.29 93.77 108.36
2003 Q4 100.08 100.00 100.00 100.98 100.00 100.00 98.87
2004 Q1 94.37 95.55 67.11 95.85 94.19 93.38 98.13
2004 Q2 97.00 95.25 58.77 94.01 96.24 96.1% 101.17
2004 Q3 94.28 92.88 58.09 89.35 82.25 98.87 99.06
2004 Q4 37.73 80.55 42.83 69.07 48.78 96.69 79.11
2005 Q1 37.99 84.24 42.22 68.13 48.10 93.9% 79.76
2005 Q2 39.09 84.48 41.53 68.40 46.84 89.63 81.65
2005 Q3 39.45 87.87 40.48 66.84 46.45 88.86 84.53
2005 Q4 39.81 90.79 39.21 66.66 46.02 88.1% 85.25
2006 Q1 39.26 91.30 37.80 65.38 46.51 88.51 84.38
2006 Q2 38.49 87.94 39.11 66.26 48.97 95.59 83.30
2006 Q3 38.50 90.66 40.70 63.93 49.57 97.34 83.46
2006 Q4 37.55 88.29 41.92 58.18 46.15 94.50 75.00
2007 Q1 37.21 88.98 42.84 61.44 46.87 95.04 74.96
2007 Q2 36.72 91.24 44.51 60.32 46.79 92.32 73.91
2007 Q3 35.41 88.67 43.93 59.97 47.46 94.78 73.61
2007 Q4 33.76 94.11 43.90 65.57 48.57 97.14 77.83
2008 Q1 33.01 93.25 47.56 73.05 52.83 107.73 77.86
2008 Q2 31.36 91.89 50.68 71.78 52.71 111.73 78.96
2008 Q3 29.69 84.82 51.22 75.01 51.39 108.12 83.80
2008 Q4 29.48 83.53 48.99 70.89 52.86 111.00 80.21
2009 Q1 26.58 82.88 48.08 70.58 52.42 110.23 74.56
2009 Q2 23.58 81.26 45.05 66.64 50.52 107.07 69.16
2009 Q3 23.32 82.47 43.06 69.22 50.88 109.99 67.30
2009 Q4 23.66 81.33 43.16 68.26 50.31 106.25 66.23
2010 Q1 24.11 80.69 39.93 66.17 48.29 97.14 66.76
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2010 Q2 24.68 77.22 38.29 65.82 46.11 91.02 68.72
2010 Q3 23.81 75.63 40.90 66.64 47.60 96.10 65.45
2010 Q4 22.63 74.99 37.83 65.16 46.51 92.8% 65.14
2011 Q1 22.09 72.79 40.04 69.43 48.33 99.03 63.33
2011 Q2 21.67 66.79 41.10 68.86 48.99 101.08 62.55
2011 Q3 22.13 62.05 40.92 73.18 49.22 103.26 64.13
2011 Q4 22.19 74.17 38.57 76.15 48.35 104.33 64.57
2012 Q1 20.29 75.21 40.34 74.72 48.25 103.53 63.96
2012 Q2 18.70 76.01 40.28 74.60 47.88 105.18 65.94
2012 Q3 18.40 73.89 39.79 73.16 48.02 103.73 65.59
2012 Q4 5.81 74.74 39.07 74.64 29.05 108.76 65.82
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2 continued.

YEAR RWANDA | SENEGAL |SEYCHELLES |SIERRALEONE |[SOUTHA FRICA | TANZANIA TOGO

1971 Q1 385.71 149.74 130.36 219886.06 1444.30 34065 217.38
1971 Q2 380.10 147.13 128.73 229212.61 1397.47 33992 214.08
1971 Q3 368.48 138.87 129.08 228624.85 1337.84 36051 212.24
1971 Q4 390.36 146.18 126.92 228334.82 1212.78 35723 212.09
1972 Q1 384.99 149.80 128.05 234276.06 1083.88 8570 224.09
1972 Q2 384.53 150.63 85.14 220261.32 1038.51 8547 225.44
1972 Q3 387.14 151.13 84.35 219701.43 1044.67 8523 226.02
1972 Q4 387.23 148.31 82.12 214423.82 1003.23 8587 221.50
1973 Q1 403.50 152.64 78.41 209686.26 1013.59 7871 226.88
1973 Q2 378.60 156.70 78.99 203931.37 991.46 7508 241.03
1973 Q3 380.02 153.03 72.38 192968.04 992.39 7823 227.00
1973 Q4 402.80 149.21 71.96 197591.25 1059.90 8249 212.86
1974 Q1 350.65 143.74 73.68 199224.67 1027.37 7775 202.95
1974 Q2 350.09 144.60 73.56 198615.58 1042.10 7838 204.69
1974 Q3 349.93 148.27 71.91 196850.59 1017.24 8027 210.27
1974 Q4 346.43 151.02 70.69 190718.96 991.09 7864 218.67
1975 Q1 345.46 153.81 70.82 190344.53 995.08 7664 224.80
1975 Q2 345.29 159.93 65.20 176760.38 943.32 7821 236.49
1975 Q3 346.90 155.20 63.90 177855.82 830.51 8329 221.13
1975 Q4 349.05 155.82 63.09 175419.99 825.72 7197 222.72
1976 Q1 344.45 153.39 60.78 168368.79 821.79 7115 215.23
1976 Q2 344.48 153.35 56.89 159621.99 828.11 7121 213.90
1976 Q3 340.00 147.77 53.61 149577.88 810.61 7061 203.96
1976 Q4 336.40 145.91 54.36 150151.60 804.94 7091 200.51
1977 Q1 336.62 146.00 55.11 151975.16 800.61 7008 200.84
1977 Q2 336.23 146.11 55.02 151095.43 788.60 6978 201.87
1977 Q3 334.90 147.19 56.50 153398.51 782.28 6944 202.08
1977 Q4 333.64 145.69 59.85 158812.01 732.77 6857 203.82
1978 Q1 332.05 145.94 57.46 152361.57 709.82 6831 205.26
1978 Q2 334.40 147.63 57.46 152903.09 704.25 6783 209.29
1978 Q3 333.15 146.92 58.38 155515.49 667.25 6685 208.62
1978 Q4 331.09 147.98 59.27 146611.33 655.47 6747 212.30
1979 Q1 331.65 146.68 60.74 146153.72 688.96 6161 209.24
1979 Q2 332.26 146.69 63.43 145379.50 687.33 6182 209.92
1979 Q3 331.89 149.04 63.32 144907.88 689.65 6128 215.53
1979 Q4 332.13 151.45 61.11 144490.58 699.39 6214 219.88
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1980 Q1 332.82 147.08 59.99 145401.59 761.96 6501 203.18
1980 Q2 332.52 148.87 61.21 144246.11 741.43 6077 214.67
1980 Q3 332.76 147.38 61.13 143828.23 762.16 6070 210.05
1980 Q4 334.88 144.12 60.96 146564.93 792.94 6162 200.24
1981 Q1 369.71 141.08 69.69 147126.10 778.09 6398 188.96
1981 Q2 373.48 137.17 69.80 152255.68 764.66 6822 174.69
1981 Q3 374.45 139.56 69.80 154010.56 710.38 6932 178.95
1981 Q4 376.68 135.09 70.38 153987.47 690.77 6818 171.85
1982 Q1 383.62 134.56 70.29 157179.78 671.46 6472 164.66
1982 Q2 384.70 129.70 70.58 159317.20 634.70 6532 153.34
1982 Q3 385.85 128.17 70.66 160985.89 647.99 6617 148.81
1982 Q4 392.03 130.86 72.41 163861.43 665.58 6501 155.14
1983 Q1 393.41 128.11 72.91 166156.46 672.85 6518 147.02
1983 Q2 398.93 126.59 74.01 168587.92 689.11 5310 142.16
1983 Q3 404.48 125.33 74.88 88429.75 696.89 5345 138.59
1983 Q4 409.48 124.23 75.58 90983.24 639.80 5386 135.54
1984 Q1 405.77 125.59 75.84 88849.75 615.13 5330 139.58
1984 Q2 413.02 124.81 76.06 94015.82 590.79 4031 134.64
1984 Q3 421.92 123.55 77.46 100965.25 508.07 4114 129.85
1984 Q4 426.99 123.76 78.24 105597.88 442.38 4210 128.67
1985 Q1 427.87 124.11 78.40 44637.44 458.27 4229 130.01
1985 Q2 427.77 124.50 79.41 45373.49 439.61 4291 131.19
1985 Q3 423.94 128.22 80.29 44540.40 306.63 4210 141.61
1985 Q4 420.07 129.91 80.64 44158.39 291.15 4143 147.70
1986 Q1 419.76 130.74 81.61 43412.32 337.37 4094 152.56
1986 Q2 424.12 129.40 83.76 17885.82 276.70 1605 154.42
1986 Q3 421.29 130.79 84.93 7457.63 295.88 1426 159.84
1986 Q4 418.21 131.86 84.78 5777.62 297.54 1226 162.05
1987 Q1 422.00 133.26 86.67 3806.68 304.66 1057 168.91
1987 Q2 423.62 132.65 86.42 5562.84 301.59 955 167.13
1987 Q3 425.97 132.24 85.96 8477.89 297.05 864.9 166.69
1987 Q4 438.71 134.81 89.39 7689.48 288.88 672.6 180.95
1988 Q1 440.05 132.61 89.22 6483.68 267.71 610.3 174.21
1988 Q2 439.85 131.14 88.11 5708.40 258.64 622.4 165.30
1988 Q3 442.19 129.83 88.01 5911.48 246.21 629.7 160.67
1988 Q4 448.98 130.28 88.53 4894.33 247.44 479.5 165.55
1989 Q1 448.19 130.08 87.74 4549.35 240.04 462.7 160.69
1989 Q2 447.21 130.12 86.65 3204.01 229.18 450 157.57
1989 Q3 451.68 131.32 86.60 3106.25 230.13 442.2 162.17
1989 Q4 447.48 135.02 87.28 2979.32 235.63 327.9 172.74
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1990 Q1 446.70 136.44 85.41 1613.86 226.66 329.8 174.95
1990 Q2 450.90 136.21 85.90 1165.48 222.34 326 176.01
1990 Q3 461.13 138.16 87.88 1024.32 219.05 312.5 184.03
1990 Q4 281.09 138.16 88.54 953.64 215.02 309.4 185.62
1991 Q1 286.70 134.77 88.97 880.74 217.52 319.4 171.18
1991 Q2 292.17 134.01 89.16 819.48 212.83 294.5 165.58
1991 Q3 296.00 136.34 89.12 530.98 210.25 298 174.04
1991 Q4 297.12 139.17 90.64 429.97 204.01 283.8 184.65
1992 Q1 298.86 139.39 89.61 412.79 205.32 237.3 176.67
1992 Q2 261.06 141.85 91.01 373.56 203.00 223.2 186.41
1992 Q3 265.16 148.03 92.59 351.02 194.83 204.9 198.63
1992 Q4 268.59 143.88 92.77 388.64 196.51 213.6 181.20
1993 Q1 293.17 146.65 94.76 372.66 191.46 218.4 182.82
1993 Q2 330.78 144.40 97.43 377.58 183.55 199.9 177.54
1993 Q3 337.27 144.81 99.31 373.99 176.20 167.3 177.85
1993 Q4 334.14 144.70 98.66 379.10 184.55 168.4 174.27
1994 Q1 333.18 74.95 99.58 396.36 175.27 160.3 90.73
1994 Q2 322.08 75.71 100.63 384.33 162.38 148.7 93.20
1994 Q3 308.87 76.44 100.22 367.72 163.25 143.5 95.47
1994 Q4 302.08 76.41 100.07 359.74 165.05 143.6 94.78
1995 Q1 164.29 79.29 104.78 331.32 154.98 135 101.77
1995 Q2 150.07 78.67 104.52 283.75 151.71 123.6 101.46
1995 Q3 141.79 78.92 100.87 243.88 154.86 125.6 100.82
1995 Q4 148.46 79.34 100.46 229.30 156.22 142 101.33
1996 Q1 149.53 78.76 99.50 236.18 145.00 145.5 99.54
1996 Q2 148.58 78.31 100.29 250.26 134.84 128.9 97.82
1996 Q3 148.85 78.25 100.46 245.38 129.42 136.4 97.52
1996 Q4 150.49 77.71 100.51 250.13 126.15 135.7 96.27
1997 Q1 152.35 76.50 103.74 286.96 140.49 137.6 91.92
1997 Q2 157.91 75.11 104.75 295.21 137.81 132.1 89.08
1997 Q3 163.37 75.38 105.89 222.61 138.36 139.7 88.91
1997 Q4 164.77 75.69 106.81 188.41 140.84 147.2 88.51
1998 Q1 163.09 75.00 107.46 163.87 135.46 140.8 86.62
1998 Q2 161.33 75.70 107.86 177.59 117.82 152.7 87.35
1998 Q3 156.05 77.79 103.18 159.89 113.02 144.6 92.55
1998 Q4 155.84 77.43 100.49 160.44 110.43 139.7 92.35
1999 Q1 150.62 80.15 105.03 161.33 110.16 140.5 86.75
1999 Q2 161.52 79.26 105.70 150.52 115.97 133.7 85.15
1999 Q3 185.05 87.35 113.21 147.89 166.79 133.5 101.65
1999 Q4 157.48 77.92 106.72 119.11 113.21 123.1 83.23
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2000 Q1 154.52 76.99 106.30 124.24 109.07 125.5 80.78
2000 Q2 150.62 81.63 107.82 145.12 109.13 130 82.72
2000 Q3 145.79 77.20 106.17 144.66 104.65 134.2 77.26
2000 Q4 141.13 84.55 100.54 185.21 103.41 136.5 83.01
2001 Q1 146.38 80.63 99.42 174.21 116.09 133.7 83.60
2001 Q2 140.11 76.52 113.59 163.19 98.93 128 76.25
2001 Q3 137.57 81.03 116.12 153.25 86.95 127.6 81.11
2001 Q4 137.62 81.01 114.42 159.86 65.19 130.3 78.78
2002 Q1 136.86 79.91 113.83 158.03 70.25 120.7 78.63
2002 Q2 131.47 87.53 118.87 157.04 74.46 119.6 87.39
2002 Q3 125.31 83.92 115.92 150.99 70.90 116.4 84.59
2002 Q4 116.62 87.27 119.70 135.51 85.04 111.3 88.85
2003 Q1 113.85 86.82 110.57 126.36 90.37 103 90.26
2003 Q2 107.56 87.62 102.18 118.00 91.75 98.01 92.65
2003 Q3 105.21 89.24 103.05 108.86 98.94 96.74 94.42
2003 Q4 99.03 93.73 100.02 99.99 100.00 100.4 100.00
2004 Q1 98.24 87.81 97.88 93.55 101.23 86.78 95.37
2004 Q2 100.15 89.21 99.79 94.69 105.50 89.69 95.81
2004 Q3 101.64 86.62 90.94 90.45 100.51 93.84 96.13
2004 Q4 91.71 55.87 72.22 70.74 85.59 83.04 87.98
2005 Q1 92.90 53.81 73.16 73.01 76.55 79.61 84.13
2005 Q2 94.93 51.34 74.18 75.33 73.53 79.74 79.26
2005 Q3 95.03 51.03 74.24 74.54 77.57 79.25 79.21
2005 Q4 95.04 50.58 74.44 74.70 79.12 77.86 78.01
2006 Q1 95.28 51.48 73.87 73.19 79.75 72.99 79.79
2006 Q2 97.18 53.45 74.47 73.53 67.61 72.13 83.11
2006 Q3 97.80 53.39 75.27 74.63 62.41 71.97 82.70
2006 Q4 88.60 52.32 70.15 68.20 68.31 69.78 81.77
2007 Q1 88.59 52.74 66.43 68.41 64.99 70.78 82.59
2007 Q2 88.01 52.71 63.47 66.82 65.79 67.42 83.36
2007 Q3 88.13 54.13 55.08 65.30 66.57 67.86 87.05
2007 Q4 85.08 54.54 48.76 64.73 65.96 72.81 89.95
2008 Q1 86.09 58.29 49.31 67.06 53.85 67.44 96.25
2008 Q2 86.89 58.02 49.48 66.89 56.64 72.42 95.80
2008 Q3 90.56 54.59 49.35 70.74 55.86 78.72 88.40
2008 Q4 93.07 57.94 25.84 76.34 52.53 76.4 88.79
2009 Q1 93.70 58.08 27.07 75.91 53.47 77.36 85.70
2009 Q2 91.07 58.91 30.24 64.91 62.93 71.22 89.11
2009 Q3 90.43 60.24 39.02 58.00 63.42 69.83 91.85
2009 Q4 90.72 59.08 35.93 53.86 63.44 68.21 90.16
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2010 Q1 91.69 56.40 34.54 54.48 64.54 67.63 85.44
2010 Q2 92.42 52.74 33.05 55.92 63.17 67.04 78.72
2010 Q3 91.93 57.11 32.36 50.51 66.69 59.59 86.42
2010 Q4 91.16 55.42 32.66 48.46 69.28 60.18 84.45
2011 Q1 91.87 58.73 32.46 46.55 67.14 58.62 89.39
2011 Q2 95.52 59.22 32.62 46.05 65.96 55.5 90.54
2011 Q3 100.62 57.21 32.86 48.71 57.11 58.26 85.38
2011 Q4 94.79 56.03 29.96 50.40 57.91 61.13 82.39
2012 Q1 93.48 57.37 28.84 49.25 61.00 59.35 85.02
2012 Q2 94.23 55.29 28.73 51.81 58.34 62.77 81.00
2012 Q3 93.44 56.11 31.57 50.94 56.48 60.95 83.00
2012 Q4 92.95 59.22 31.33 51.95 55.68 62.26 84.67
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Table 3: Real Effective Exchange Rates

YEAR BURKINA FASO |BURUNDI |CAMEROON |[COTEDIVOIRE EG YPT | ETHIOPIA GABON

1971 Q1 160.25 905.04 126.59 79.85 254.10 163.48 156.09
1971 Q2 166.40 953.94 123.85 78.26 269.28 173.11 158.08
1971 Q3 165.41 941.58 120.62 76.78 260.84 167.69 156.35
1971 Q4 168.23 874.59 123.71 76.77 251.01 166.38 155.38
1972 Q1 153.41 778.60 126.72 77.00 243.8]7 159.73 158.08
1972 Q2 167.09 808.73 127.67 77.80 240.017 154.10 156.50
1972 Q3 171.24 831.38 128.78 77.47 235.4p 156.19 156.20
1972 Q4 153.96 757.09 125.81 75.47 234.44 153.07 152.23
1973 Q1 159.86 766.20 131.87 79.46 216.8p 157.93 157.72
1973 Q2 164.43 761.87 133.63 87.20 197.66 162.96 163.24
1973 Q3 166.86 767.72 130.90 86.54 192.50 160.12 154.62
1973 Q4 161.08 774.50 127.74 78.71 208.06 156.83 146.03
1974 Q1 152.11 750.62 120.53 76.91 219.70 156.52 140.74
1974 Q2 156.84 786.38 121.23 78.82 216.2p 154.60 148.49
1974 Q3 147.36 728.44 126.91 80.96 214.16 148.93 150.12
1974 Q4 142.68 677.54 129.76 83.07 206.66 144.02 150.94
197501 157.55 694.90 133.44 83.91 196.5 131.64 152.05
1975 Q2 181.85 765.32 138.90 85.27 196.88 135.44 180.25
1975 Q3 169.71 771.16 133.98 82.18 210.0B 147.39 186.16
1975 Q4 150.98 696.96 135.23 82.98 212.4y7 146.02 190.68
1976 Q1 139.33 649.10 131.80 82.79 213.90 158.13 193.13
1976 Q2 135.44 552.48 130.41 82.42 217.88 174.61 191.09
1976 Q3 130.26 543.64 122.57 79.55 211.50 174.69 187.62
1976 Q4 126.57 534.58 120.39 79.52 208.99 179.53 186.71
1977 Q1 139.00 590.83 121.86 81.48 209.36 172.65 189.79
1977 Q2 159.92 705.37 122.11 95.39 210.8p 174.90 191.29
1977 Q3 147.18 642.01 121.98 95.36 217.3D 191.95 195.24
1977 Q4 142.83 582.45 121.11 90.13 204.78 185.22 196.15
1978 Q1 146.89 583.97 121.89 91.08 200.08 185.12 197.92
1978 Q2 153.55 614.15 125.09 97.44 207.68 186.96 199.46
1978 Q3 143.84 545.88 124.81 98.19 192.08 184.52 199.22
1978 Q4 149.42 553.47 126.19 101.85 188.37 183.19 200.05
1979 Q1 164.21 632.90 126.43 98.94 108.56 189.97 198.10
1979 Q2 157.15 623.39 125.67 103.56 106.49 195.63 196.13
1979 Q3 151.75 591.60 127.50 107.59 104.09 198.21 196.84
1979 Q4 150.73 577.00 130.87 103.29 104.52 188.58 201.85
1980 Q1 161.81 671.58 127.81 99.44 117.18 193.23 196.29
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1980 Q2 157.62 618.81 130.55 107.41 113.47 186.46 201.88
1980 Q3 146.85 904.06 171.35 114.22 764.63 320.75 196.66
1980 Q4 144.42 930.77 168.58 110.90 790.79 328.07, 192.86
1981 Q1 141.99 972.82 165.00 107.78 829.44 339.80 189.45
1981 Q2 138.41 1044.95 160.02 103.63 895.24 360.16 184.62
1981 Q3 140.00 1039.79 162.30 106.26 893.76 360.82 187.21
1981 Q4 136.92 1035.92 158.04 102.69 883.91 359.39 182.52
1982 Q1 137.35 1106.11 157.98 101.87 937.78 375.81 182.76
1982 Q2 133.39 1135.23 151.59 97.53 961.14 383.64 176.92
1982 Q3 132.25 1162.90 149.80 96.41 982.69 390.03 175.67
1982 Q4 133.33 1126.68 152.73 97.72 955.68 382.55 177.53
1983 Q1 130.49 1154.29 148.46 94.79 982.65 391.87 173.52
1983 Q2 129.53 1182.97 146.88 93.31 1006.76 398.37 171.88
1983 Q3 128.35 1213.49 145.49 91.83 1031.36 406.71 170.30
1983 Q4 127.38 950.05 144.27 90.58 1051.35 413.69 168.84
1984 Q1 128.35 947.74 145.52 91.52 1025.35 407.64 170.07
1984 Q2 127.73 951.19 144.25 90.48 1073.21 421.3]1] 168.96
1984 Q3 126.52 971.96 142.74 89.09 1133.60 440.52 167.43
1984 Q4 126.52 978.27 143.11 89.86 1166.04 451.13 167.61
1985 Q1 127.26 977.99 143.84 90.54 1160.88 449.22 168.25
1985 Q2 127.40 984.46 144.17 90.82 1152.67 447.09 168.29
1985 Q3 129.81 973.08 148.29 93.81 1065.92 422.86 171.46
1985 Q4 131.04 962.22 150.30 95.44 1016.%9 409.47 172.84
1986 Q1 131.44 963.13 151.43 96.08 976.21 398.32 173.21
1986 Q2 130.14 976.85 149.83 95.28 950.2p 393.86 171.31
1986 Q3 130.54 818.58 150.82 96.24 915.4P 384.72 171.96
1986 Q4 131.08 785.39 151.36 97.86 900.5p 381.19 172.60
1987 Q1 131.95 749.90 153.08 99.59 860.5[7 369.89 173.74
1987 Q2 131.67 751.58 152.43 98.83 864.94 371.57 173.25
1987 Q3 131.22 753.41 152.18 98.76 863.13 371.23 172.94
1987 Q4 133.37 774.53 155.71 101.54 796.25 351.69 175.33
1988 Q1 131.72 688.61 153.22 99.65 811.3b 356.31 173.36
1988 Q2 130.38 649.37 151.28 97.76 851.95 369.96 171.69
1988 Q3 129.32 619.18 149.67 96.65 867.14 374.82 170.32
1988 Q4 129.96 626.56 150.54 97.69 834.8b 365.98 170.88
1989 Q1 129.46 623.56 149.73 97.74 863.6D 375.28 170.30
1989 Q2 129.29 615.09 149.09 97.35 886.08 382.80 170.15
1989 Q3 130.14 615.07 150.85 98.73 549.71 376.46 171.30
1989 Q4 132.68 535.94 154.51 102.51 528.63 367.69 174.81
1990 Q1 134.27 523.73 155.81 104.45 529.56 367.69 176.31
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1990 Q2 134.13 530.76 155.84 104.47 522.71 364.53 175.99
1990 Q3 135.58 541.57 159.08 106.47 276.47 356.37 177.49
1990 Q4 135.80 539.67 158.88 107.20 271.90 352.62 177.11
1991 Q1 133.13 546.38 155.45 103.04 183.39 369.67 173.55
1991 Q2 131.78 553.39 154.27 102.17 182.15 378.75 172.15
1991 Q3 134.37 467.28 157.97 105.26 173.71 372.86 174.02
1991 Q4 137.07 472.80 161.76 108.55 164.26 362.63 176.52
1992 Q1 135.57 471.87 159.98 110.60 171.84 372.45 175.03
1992 Q2 137.82 436.76 163.55 113.87 164.88 362.98 177.30
1992 Q3 141.87 430.83 169.80 119.38 161.95 360.61 181.81
1992 Q4 137.85 402.77 164.34 113.41 175.36 157.39 177.92
1993 Q1 139.59 410.20 167.73 117.46 177.00 160.88 179.10
1993 Q2 138.14 424.13 165.17 113.69 177.99 162.10 176.84
1993 Q3 138.76 421.94 165.68 113.79 177.26 162.18 177.20
1993 Q4 138.45 394.69 165.13 113.23 182.36 165.32 177.11
1994 Q1 86.22 396.87 83.36 57.81 177.60 162.83 92.19
1994 Q2 86.83 397.94 84.40 58.73 173.18 141.80 92.81
1994 Q3 87.42 394.18 85.31 59.63 170.35 141.76 93.46
1994 Q4 87.37 390.36 85.14 59.45 171.18 134.10 93.27
1995 Q1 89.30 396.60 88.51 62.20 165.32 131.84 95.50
1995 Q2 88.92 394.13 87.92 61.67 163.48 124.79 94.93
1995 Q3 89.49 370.40 88.13 62.16 165.48 125.44 95.24
1995 Q4 90.13 346.21 88.61 62.61 165.95 125.65 95.62
1996 Q1 89.77 346.83 87.82 61.97 167.91 126.23 95.23
1996 Q2 89.64 312.21 87.31 61.60 169.54 126.50 94.86
1996 Q3 89.76 308.97 87.31 61.68 169.79 126.03 94.79
1996 Q4 89.84 308.19 87.03 61.54 171.41 125.63 94.59
1997 Q1 88.91 302.00 85.66 59.99 179.51 125.03 93.75
1997 Q2 87.89 302.33 84.20 58.52 181.44 122.79 92.45
1997 Q3 88.61 303.22 85.67 60.85 185.58 124.58 93.33
1997 Q4 89.71 261.25 88.86 64.52 196.3Y 128.64 94.12
1998 Q1 89.02 259.47 87.17 61.94 195.68 126.91 93.11
1998 Q2 90.19 250.43 89.28 64.02 196.20 126.24 93.74
1998 Q3 91.85 213.30 91.10 65.77 188.92 119.55 95.37
1998 Q4 91.23 206.39 89.77 64.26 185.76 114.58 94.61
1999 Q1 88.35 199.29 86.87 76.25 189.74 110.56 90.84
1999 Q2 88.24 201.74 86.66 76.00 194.26 109.51 90.66
1999 Q3 98.12 197.98 102.66 87.78 249.0p 121.65 102.89
1999 Q4 87.70 177.02 85.26 74.94 193.86 109.49 89.11
2000 Q1 87.51 175.25 84.20 73.59 198.20 110.95 88.49
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2000 Q2 90.75 179.40 88.15 76.23 202.72 113.00 93.35
2000 Q3 87.97 149.12 83.38 71.80 203.86 114.66 88.70
2000 Q4 93.58 155.89 91.78 79.71 199.3y 116.11 96.87
2001 Q1 92.24 159.39 89.47 78.23 212.80 119.44 92.82
2001 Q2 88.58 147.44 84.27 73.72 192.88 114.96 88.20
2001 Q3 92.25 143.32 89.44 78.33 177.58 113.40 92.97
2001 Q4 91.08 142.08 87.43 77.31 165.84 113.66 91.62
2002 Q1 91.23 164.39 87.61 77.45 166.88 114.38 91.13
2002 Q2 96.98 139.38 95.70 86.13 159.68 111.24 98.73
2002 Q3 93.91 109.94 90.89 84.55 155.49 108.95 93.27
2002 Q4 96.62 108.46 94.61 88.46 152.48 107.49 96.80
2003 Q1 95.90 103.88 93.87 89.31 115.79 105.16 95.24
2003 Q2 96.26 102.83 94.27 91.25 106.20 102.48 95.39
2003 Q3 97.24 101.32 95.90 92.42 103.74 101.89 97.07
2003 Q4 100.01 99.38 100.05 99.97 100.06 99.76 100.06
2004 Q1 95.75 97.60 93.37 93.82 97.47 97.54 93.47
2004 Q2 97.12 98.76 95.70 94.89 99.04 99.17 95.42
2004 Q3 95.89 97.81 85.11 94.23 94.18 97.76 94.96
2004 Q4 74.41 69.84 48.42 74.49 64.53 79.99 50.25
2005 Q1 72.82 67.95 46.35 71.34 68.06 80.21 47.74
2005 Q2 70.74 72.17 44.32 67.63 69.50 80.77 46.00
2005 Q3 70.71 75.79 44.43 66.72 70.22 81.03 46.19
2005 Q4 70.34 79.04 43.89 65.72 70.99 81.43 45.89
2006 Q1 70.95 77.64 44.26 66.50 70.24 80.84 46.52
2006 Q2 72.71 77.19 46.18 69.67 69.21 80.51 48.00
2006 Q3 72.74 75.16 46.08 69.50 69.43 80.60 47.88
2006 Q4 68.26 78.28 46.81 71.16 68.83 74.31 41.24
2007 Q1 68.46 75.00 47.11 71.60 68.79 73.52 41.45
2007 Q2 68.17 71.51 46.81 71.85 68.24 71.04 41.62
2007 Q3 69.18 69.49 48.30 74.17 68.55 70.33 42.59
2007 Q4 70.23 67.50 49.28 74.02 68.77 68.80 43.19
2008 Q1 72.96 64.45 52.86 78.92 69.00 66.66 45.21
2008 Q2 73.84 63.53 53.09 79.46 70.86 66.78 44.99
2008 Q3 72.15 65.29 50.31 73.73 71.50 68.21 42.47
2008 Q4 73.64 64.85 52.64 77.99 74.3] 68.34 43.90
2009 Q1 74.01 65.85 52.00 79.84 74.23 62.33 42.97
2009 Q2 75.28 64.64 52.02 82.40 71.55 59.32 43.14
2009 Q3 75.74 63.86 52.71 84.55 71.0] 53.03 43.53
2009 Q4 74.43 63.99 51.28 83.06 70.81 52.28 42.72
2010 Q1 72.00 64.61 48.33 77.86 71.28 49.34 41.32
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2010 Q2 69.24 65.86 45.41 71.82 70.26 49.49 39.10
2010 Q3 72.36 65.70 48.92 78.57 68.32 40.12 41.60
2010 Q4 71.28 65.13 47.26 76.20 66.18 39.58 40.16
2011 Q1 73.82 65.36 50.04 81.56 63.90 39.03 42.15
2011 Q2 74.27 66.11 50.36 82.69 63.23 38.53 42.19
2011 Q3 72.99 66.50 49.00 79.61 64.77 39.12 40.63
2011 Q4 72.36 60.37 48.17 77.74 64.5] 39.42 39.83
2012 Q1 74.57 58.56 49.22 79.55 64.20 38.64 40.97
2012 Q2 74.58 57.40 47.83 76.15 64.74 38.73 39.52
2012 Q3 88.91 55.95 48.49 76.99 63.87 37.65 40.38
2012 Q4 88.77 53.64 49.44 78.81 62.55 37.44 41.01
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Table 3 continued.

YEAR GHANA |KENYA |MADAGASCAR MAURITIUS MOROCCO NIGER NIGERIA
1971 Q1 232.08 102.88 195.12 129.35 150.54 81.91 95.37
1971 Q2 253.30 111.93 195.58 126.84 148.08 81.98 89.42
1971 Q3 247.60 113.22 196.27 126.81 144.23 83.01 84.74
1971 Q4 124.40 109.16 201.70 126.16 144.18 84.48 85.61
1972 Q1 183.05 106.97 210.32 129.69 151.29 88.07 93.58
1972 Q2 196.51 106.63 212.59 121.77 146.74 97.20 93.22
1972 Q3 183.40 107.87 210.95 120.10 143.43 94.71 95.55
1972 Q4 182.48 107.56 211.99 115.50 140.11 95.64 97.66
1973 Q1 191.30 97.24 217.17 113.80 142.97 98.20 107.94
1973 Q2 189.83 97.59 221.10 109.76 139.72 108.32 108.12
1973 Q3 206.25 103.49 217.64 104.64 138.04 105.69 108.17
1973 Q4 202.95 106.82 216.56 109.39 136.89 94.31 107.92
1974 Q1 215.18 99.61 219.39 113.95 141.13 86.15 99.82
1974 Q2 221.00 100.43 228.55 116.85 136.17 81.33 101.94
1974 Q3 225.52 103.14 234.17 114.78 134.33 83.20 96.59
1974 Q4 208.48 102.52 243.05 109.93 135.64 84.48 94.76
1975 Q1 207.91 103.06 250.66 113.48 133.89 86.94 95.22
1975 Q2 225.53 106.17 260.19 104.48 135.02 95.93 95.71
1975 Q3 266.79 113.28 259.41 107.20 133.13 97.69 100.07
1975 Q4 273.90 98.02 262.88 108.58 132.80 102.67 99.62
1976 Q1 312.14 98.35 265.21 112.36 133.85 105.80 100.96
1976 Q2 351.96 98.87 267.21 113.77 132.01 113.12 101.08
1976 Q3 416.00 98.48 265.65 112.74 129.70 114.58 88.06
1976 Q4 428.20 98.24 269.03 112.03 130.08 116.90 91.63
1977 Q1 495.37 98.32 270.84 112.88 134.07 118.93 100.11
1977 Q2 704.91 102.63 273.39 112.88 131.53 119.03 109.78
1977 Q3 925.89 104.21 275.66 113.02 134.93 130.33 104.97
1977 Q4 796.88 106.70 282.29 112.07 135.18 128.98 103.65
1978 Q1 890.99 109.56 286.60 114.83 137.89 133.66 105.51
1978 Q2 874.65 110.98 292.88 115.28 137.00 134.01 109.31
1978 Q3 441.00 110.45 297.25 113.33 136.44 139.45 97.19
1978 Q4 533.09 112.03 308.88 114.09 137.76 143.90 98.96
1979 Q1 648.82 113.01 312.50 115.57 138.58 136.62 99.39
1979 Q2 693.38 112.17 317.74 113.68 134.86 140.17 106.63
1979 Q3 519.45 112.53 329.55 115.10 134.04 144.09 104.28
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1979 Q4 563.13 114.76 340.27 95.38 135.78 136.79 105.86
1980 Q1 701.69 118.07 342.80 106.30 133.62 125.13 109.93
1980 Q2 759.84 117.82 353.21 105.75 132.31 135.49 108.63
1980 Q3 831.52 117.03 361.53 107.78 129.65 132.24 107.66
1980 Q4 1021.25| 117.96 369.70 109.82 127.40 124.75 111.63
1981 Q1 1452.39 | 111.84 377.10 111.32 124.32 118.22 105.82
1981 Q2 1956.70 | 114.08 386.19 113.12 121.09 116.71 106.42
1981 Q3 2088.60 98.19 402.52 94.84 125.02 145.83 107.01
1981 Q4 2333.05| 101.61 411.21 97.51 124.98 124.88 110.98
1982 Q1 2324.08| 110.61 425.57 101.23 124.25 125.86 114.89
1982 Q2 2460.73| 113.99 394.56 102.62 122.40 122.20 114.93
1982 Q3 2661.24| 117.13 410.98 101.90 123.93 118.09 113.12
1982 Q4 2781.41| 100.26 418.14 101.97 121.93 118.08 113.38
1983 Q1 3780.08 | 103.24 415.33 103.54 121.70 103.30 110.60
1983 Q2 6064.72| 103.66 432.90 101.86 120.42 98.66 116.17
1983 Q3 6450.62 | 103.95 396.51 97.92 110.78 95.66 120.52
1983 Q4 677.95 105.99 408.96 95.60 115.44 98.02 123.76
1984 Q1 634.34 107.14 360.80 96.41 109.34 102.06 130.28
1984 Q2 708.01 107.01 355.89 95.08 107.81 102.39 129.51
1984 Q3 616.36 | 111.12 377.37 94.10 111.55 105.75 651.77

1984 Q4 477.63 111.22 377.94 94.65 112.98 100.61 651.77
1985 Q1 515.20 112.67 362.06 94.14 109.17 99.41 589.93
1985 Q2 496.46 114.00 367.13 92.30 101.31 102.77 577.05
1985 Q3 413.09 104.85 362.20 95.72 96.91 121.83 556.85
1985 Q4 374.71 104.09 341.40 94.93 98.49 120.23 476.92
1986 Q1 260.70 95.36 328.47 93.45 98.10 111.68 445.26
1986 Q2 272.33 95.78 330.73 96.84 97.62 121.58 359.98
1986 Q3 259.99 94.81 267.60 94.27 95.95 129.72 272.08
1986 Q4 276.56 96.59 257.03 91.86 95.79 120.26 138.71
1987 Q1 176.32 93.70 238.17 91.15 93.55 116.23 112.96
1987 Q2 200.15 91.69 140.67 88.24 93.82 112.18 116.36
1987 Q3 175.59 90.22 144.31 83.43 93.43 114.93 102.74
1987 Q4 157.89 86.90 150.45 85.33 90.48 119.25 107.35
1988 Q1 173.52 86.79 157.27 83.45 91.31 118.70 99.54

1988 Q2 205.41 87.49 151.31 82.35 92.62 109.89 107.47
1988 Q3 176.78 89.77 142.52 86.62 92.66 107.71 118.81
1988 Q4 165.60 87.50 141.28 88.26 90.85 106.66 114.65
1989 Q1 165.81 88.76 143.73 86.35 91.05 104.58 77.21

1989 Q2 182.13 86.72 144.45 87.85 91.55 106.09 100.23
1989 Q3 169.80 83.56 145.29 86.28 91.89 111.82 119.53
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1989 Q4 151.70 85.82 144.29 88.20 90.81 114.68 113.80
1990 Q1 167.44 83.33 144.67 90.96 91.59 115.62 104.51
1990 Q2 172.77 84.76 144.84 87.24 82.33 113.94 102.68
1990 Q3 165.06 83.16 142.00 92.39 82.83 123.03 103.34
1990 Q4 159.00 83.71 141.48 95.05 84.31 117.20 88.59
1991 Q1 177.94 84.09 129.34 93.46 84.01 101.22 86.56

1991 Q2 192.03 82.80 126.25 88.70 86.78 100.27 77.75

1991 Q3 174.12 82.96 122.40 96.76 87.05 114.64 92.28

1991 Q4 154.15 82.85 120.67 99.59 87.25 120.69 93.78

1992 Q1 161.28 84.62 124.51 94.43 85.58 108.99 49.14
1992 Q2 155.09 85.14 122.01 97.16 86.80 111.04 55.99

1992 Q3 130.67 86.09 124.05 99.50 86.60 118.58 60.44
1992 Q4 136.52 86.60 129.13 93.14 88.05 101.59 67.02

1993 Q1 131.64 76.10 134.11 101.40 89.14 114.24 57.01
1993 Q2 143.29 61.78 134.54 102.03 90.93 109.26 74.25
1993 Q3 126.85 67.15 135.54 101.47 92.64 112.37 91.47
1993 Q4 114.14 71.79 138.84 97.76 93.22 102.83 102.71
1994 Q1 104.07 80.65 149.57 99.97 94.06 68.94 106.82
1994 Q2 105.21 94.74 81.51 102.38 94.69 81.09 114.72
1994 Q3 104.17 105.45 77.76 100.31 93.91 85.08 127.57
1994 Q4 105.73 109.52 82.30 98.53 95.41 82.92 148.18
1995 Q1 105.29 109.67 75.82 101.87 99.21 90.49 170.93
1995 Q2 117.02 86.95 74.24 100.98 98.42 90.10 189.14
1995 Q3 123.59 88.11 78.18 101.60 97.64 95.42 221.62
1995 Q4 120.62 88.74 107.65 102.01 96.64 93.90 248.27
1996 Q1 124.49 87.94 99.44 101.45 98.19 91.03 253.76
1996 Q2 131.68 92.51 97.53 102.72 98.17 92.90 269.74
1996 Q3 132.94 98.13 95.05 105.41 96.57 95.52 292.08
1996 Q4 137.10 100.84 93.02 105.98 97.82 89.61 314.68
1997 Q1 146.67 108.91 87.71 98.00 98.31 83.69 301.52
1997 Q2 152.55 114.02 83.76 95.78 98.08 81.19 313.31
1997 Q3 145.86 99.39 84.77 95.47 97.97 86.46 329.36
1997 Q4 140.28 112.14 91.36 100.25 101.20 92.73 342.99
1998 Q1 148.12 119.23 91.22 96.43 101.71 84.67 365.84
1998 Q2 163.58 121.76 96.88 102.09 102.10 95.78 367.51
1998 Q3 153.10 116.09 93.81 94.29 101.03 100.23 397.61
1998 Q4 149.04 105.78 89.75 91.54 101.18 92.61 396.37
1999 Q1 155.16 107.88 84.62 94.60 98.39 86.90 93.71

1999 Q2 167.98 100.88 78.87 96.46 95.88 84.62 95.37

1999 Q3 173.87 109.13 91.59 107.81 116.16 77.31 89.42
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1999 Q4 120.69 101.42 86.90 97.06 96.67 80.93 84.74
2000 Q1 108.79 102.15 86.20 100.20 97.42 78.25 85.61
2000 Q2 95.93 104.27 94.64 101.11 106.00 81.57 93.58
2000 Q3 93.34 108.53 94.92 103.17 103.52 80.29 93.22
2000 Q4 96.96 114.06 102.90 102.00 111.26 83.91 95.55
2001 Q1 102.29 123.41 103.12 105.07 109.02 73.85 97.66
2001 Q2 108.84 117.74 103.44 99.87 92.15 81.18 107.94
2001 Q3 112.14 118.03 111.28 99.59 95.77 89.13 108.12
2001 Q4 112.98 123.43 115.51 102.91 98.85 91.56 108.17
2002 Q1 111.82 122.43 109.71 103.75 96.19 88.55 107.92
2002 Q2 105.75 115.02 115.14 100.52 101.57 97.10 99.82
2002 Q3 101.65 112.67 111.01 99.46 94.39 96.57 101.94
2002 Q4 99.12 112.94 111.29 97.63 97.53 94.22 96.59
2003 Q1 103.85 116.99 106.70 102.00 95.19 93.95 94.76
2003 Q2 106.05 126.45 109.21 92.78 94.44 95.32 95.22
2003 Q3 106.44 114.79 109.26 94.01 97.47 92.78 95.71
2003 Q4 100.08 111.67 100.01 97.76 100.00 97.09 100.07
2004 Q1 96.86 110.52 68.39 93.68 92.89 89.81 99.62
2004 Q2 103.92 112.93 61.99 91.28 94.44 92.94 100.96
2004 Q3 103.08 113.78 63.80 86.78 80.83 96.28 101.08
2004 Q4 58.73 101.67 50.53 67.06 41.68 114.98 88.06
2005 Q1 62.70 106.36 50.52 66.36 40.00 113.21 91.63
2005 Q2 67.82 110.10 48.51 66.34 38.35 113.33 100.11
2005 Q3 67.08 111.80 48.81 64.08 38.37 114.41 109.78
2005 Q4 66.51 115.70 48.54 63.43 38.60 107.01 104.97
2006 Q1 67.37 131.35 47.28 64.19 39.17 103.76 103.65
2006 Q2 68.93 124.86 48.80 64.78 40.27 110.80 105.51
2006 Q3 70.52 123.94 51.36 64.21 39.73 113.34 109.31
2006 Q4 69.00 125.52 54.32 58.46 37.60 105.50 97.19
2007 Q1 71.04 137.04 57.66 62.69 38.00 103.28 98.96
2007 Q2 72.99 139.09 58.77 62.09 37.78 100.46 99.39
2007 Q3 72.96 136.14 57.14 61.32 38.50 103.55 106.63
2007 Q4 72.06 147.83 58.25 68.30 38.96 107.83 104.28
2008 Q1 72.65 165.28 63.98 76.93 40.21 119.36 105.86
2008 Q2 76.74 169.04 66.37 75.52 40.04 125.86 109.93
2008 Q3 75.76 160.08 66.85 79.69 38.24 130.27 108.63
2008 Q4 74.24 162.39 66.33 74.29 40.06 128.58 107.66
2009 Q1 75.76 165.03 67.20 72.93 39.50 122.16 111.63
2009 Q2 75.87 162.29 62.18 67.99 38.98 116.95 105.82
2009 Q3 78.13 162.69 58.96 68.77 38.98 118.36 106.42
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2009 Q4 78.19 160.87 60.59 66.55 37.72 114.18 107.01
2010 Q1 78.61 159.56 57.45 64.48 36.53 101.20 110.98
2010 Q2 79.59 153.02 55.33 63.98 34.80 95.29 114.89
2010 Q3 77.27 148.60 58.95 63.81 36.40 96.78 114.93
2010 Q4 74.99 148.62 55.81 62.57 35.47 94.43 113.12
2011 Q1 76.65 147.68 60.85 67.67 36.47 98.01 113.38
2011 Q2 80.04 141.83 61.56 67.15 35.85 100.56 110.60
2011 Q3 81.18 135.33 60.84 69.96 34.62 102.63 116.17
2011 Q4 78.72 165.94 57.92 72.35 33.94 101.34 120.52
2012 Q1 76.27 170.61 61.37 71.90 34.54 95.72 123.76
2012 Q2 76.18 172.70 61.25 70.15 33.50 97.27 130.28
2012 Q3 74.00 164.21 59.97 67.95 33.99 93.91 129.51
2012 Q4 48.63 167.09 59.00 66.25 31.67 96.71 122.69

115



Table 3 continued.

YEAR RWANDA | SENEGAL |SEYCHELLES |SIERRALEONE |SOUTHAF RICA | TANZANIA TOGO

1971 Q1 385.71 114.24 53.04 0.00 161.90 196.07 118.67
1971 Q2 380.10 107.57 53.86 0.00 162.78 185.81 121.82
1971 Q3 368.48 111.61 62.71 0.00 157.34 156.14 120.62
1971 Q4 390.36 110.12 59.80 0.00 142.95 145.51 123.83
1972 Q1 384.99 109.90 63.10 0.00 142.48 136.77 131.31
1972 Q2 384.53 110.28 59.27 0.00 142.80 141.86 129.74
1972 Q3 387.14 120.39 65.36 0.00 145.13 143.7 124.22
1972 Q4 387.23 116.35 62.52 0.00 140.08 145.14 117.96
1973 Q1 403.50 115.84 60.68 0.00 144.92 133.6 120.62
1973 Q2 378.60 125.80 64.67 0.00 143.00 126.24 133.42
1973 Q3 380.02 125.06 60.73 0.00 142.06 126.58 115.90
1973 Q4 402.80 118.97 54.32 0.00 149.30 129.81 104.59
1974 Q1 350.65 112.93 59.18 0.00 142.97 119.45 100.46
1974 Q2 350.09 111.37 60.88 0.00 143.78 127.83 106.02
1974 Q3 349.93 118.19 63.53 0.00 141.71 127.48 106.63
1974 Q4 346.43 131.62 62.09 0.00 140.41 150.77 111.44
1975 Q1 345.46 147.11 61.17 0.00 140.75 148.93 113.63
1975 Q2 345.29 148.12 55.75 0.00 133.47 153.47 118.87
1975 Q3 346.90 142.69 57.96 0.00 118.86 157.53 111.03
1975 Q4 349.05 144.89 57.92 0.00 118.69 138.56 109.53
1976 Q1 344.45 134.01 57.62 0.00 120.37 139.25 106.04
1976 Q2 344.48 129.67 52.76 0.00 123.01 141.4 105.60
1976 Q3 340.00 131.78 52.39 0.00 123.08 140.09 100.96
1976 Q4 336.40 131.67 52.67 0.00 121.99 139.27 97.51
1977 Q1 336.62 131.84 54.14 0.00 122.76 149.35 107.61
1977 Q2 336.23 125.46 54.45 0.00 123.22 142.5 118.26
1977 Q3 334.90 134.96 57.25 0.00 123.66 135.51 111.58
1977 Q4 333.64 133.10 57.46 0.00 118.37 139.36 107.40
1978 Q1 332.05 130.70 58.31 0.00 116.38 140.04 109.79
1978 Q2 334.40 125.94 59.19 0.00 116.46 138.06 113.70
1978 Q3 333.15 125.32 62.15 0.00 114.86 135.9 110.10
1978 Q4 331.09 130.80 59.69 0.00 114.22 146.79 109.56
1979 Q1 331.65 128.41 63.12 0.00 120.01 133.6 108.69
1979 Q2 332.26 125.51 65.85 0.00 119.21 132.49 112.94
1979 Q3 331.89 131.53 66.63 0.00 123.99 132.93 114.76
1979 Q4 332.13 130.63 63.61 0.00 125.23 139.55 118.12
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1980 Q1 332.82 125.88 63.61 0.00 134.66 154.24 109.93
1980 Q2 332.52 127.30 65.59 0.00 133.12 151.62 117.96
1980 Q3 332.76 124.24 68.72 0.00 140.42 161.93 120.00
1980 Q4 334.88 119.71 67.24 0.00 150.65 172.63 114.65
1981 Q1 369.71 113.96 78.57 0.00 147.84 181.25 117.29
1981 Q2 373.48 108.83 78.90 0.00 144.97 194.92 114.40
1981 Q3 374.45 114.00 78.24 0.00 139.08 208.46 117.71
1981 Q4 376.68 112.28 75.79 0.00 138.60 214.26 108.49
1982 Q1 383.62 116.86 74.53 0.00 135.81 209.63 112.10
1982 Q2 384.70 112.66 74.87 0.00 131.59 217.7 107.79
1982 Q3 385.85 112.96 73.93 0.00 135.64 250.08 101.82
1982 Q4 392.03 116.54 75.37 0.00 144.31 251.59 106.24
1983 Q1 393.41 112.89 75.79 0.00 148.54 255.56 107.16
1983 Q2 398.93 111.00 75.70 0.00 154.24 219.36 109.69
1983 Q3 404.48 117.80 82.56 0.00 158.06 223.4 101.97
1983 Q4 409.48 116.60 82.22 0.00 146.60 247.08 94.61

1984 Q1 405.77 112.08 81.75 0.00 142.61 252.83 98.46

1984 Q2 413.02 115.10 81.85 0.00 140.30 202.32 97.17

1984 Q3 421.92 119.86 82.95 0.00 122.97 236.98 89.36

1984 Q4 426.99 121.22 83.57 0.00 109.57 265.61 85.28

1985 Q1 427.87 121.12 96.56 0.00 117.42 280.17 85.99

1985 Q2 427.77 125.55 96.46 0.00 116.88 288.22 88.43

1985 Q3 423.94 133.68 100.27 0.00 84.20 294.05 94.63

1985 Q4 420.07 138.93 98.83 0.00 83.24 328.58 98.12

1986 Q1 419.76 139.48 96.36 0.00 102.15 351.97 104.63
1986 Q2 424.12 137.82 100.60 0.00 86.74 137.3 107.99
1986 Q3 421.29 143.20 100.45 0.00 97.36 133.14 108.54
1986 Q4 418.21 155.52 100.24 0.00 103.57 127.03 107.75
1987 Q1 422.00 151.47 101.96 0.00 111.04 117.12 114.41
1987 Q2 423.62 146.49 101.17 0.00 112.42 105.35 114.01
1987 Q3 425.97 150.42 101.77 0.00 114.02 100.02 112.59
1987 Q4 438.71 152.86 105.86 0.00 115.09 87.34 119.72
1988 Q1 440.05 145.10 104.63 0.00 108.02 85.707 114.82
1988 Q2 439.85 135.47 103.70 0.00 105.37 86.793 111.93
1988 Q3 442.19 136.27 104.28 0.00 102.35 95.046 105.90
1988 Q4 448.98 138.21 103.50 0.00 106.53 76.929 107.74
1989 Q1 448.19 135.88 103.10 0.00 106.74 80.894 105.27
1989 Q2 447.21 130.45 99.69 0.00 103.23 78.387 102.55
1989 Q3 451.68 136.32 100.91 0.00 106.77 81.385 104.37
1989 Q4 447.48 141.16 101.12 0.00 112.23 63.929 107.30
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1990 Q1 446.70 139.88 98.63 0.00 110.55 67.743 108.77
1990 Q2 450.90 138.47 98.78 0.00 110.61 65.552 114.00
1990 Q3 461.13 141.72 102.55 0.00 112.09 66.285 115.95
1990 Q4 281.09 145.52 101.26 0.00 113.87 68.402 111.65
1991 Q1 286.70 132.94 101.32 0.00 117.08 79.215 104.31
1991 Q2 292.17 132.27 84.74 0.00 118.33 68.05 100.57
1991 Q3 296.00 133.62 85.38 0.00 120.15 73.481 104.77
1991 Q4 297.12 137.62 86.01 0.00 120.76 73.954 109.02
1992 Q1 298.86 147.47 84.72 0.00 128.19 68.954 104.98
1992 Q2 261.06 144.82 86.94 0.00 128.06 60.869 112.53
1992 Q3 265.16 150.27 90.29 0.01 125.39 70.696 119.65
1992 Q4 268.59 141.78 88.19 0.02 126.37 76.189 109.10
1993 Q1 293.17 143.82 90.86 0.03 125.89 85.139 108.15
1993 Q2 330.78 131.21 92.28 0.04 121.97 83.696 105.31
1993 Q3 337.27 133.56 93.75 0.05 117.56 66.686 103.27
1993 Q4 334.14 129.88 91.91 0.06 123.47 72.214 100.91
1994 Q1 333.18 80.73 93.48 0.07 118.71 78.118 65.30
1994 Q2 322.08 84.22 94.65 0.09 110.57 77.292 73.67
1994 Q3 308.87 89.29 93.66 0.11 113.45 74.618 77.05
1994 Q4 302.08 89.34 92.88 0.15 115.82 81.362 83.62
1995 Q1 164.29 88.89 94.77 0.18 110.50 85.243 88.11
1995 Q2 150.07 87.10 93.64 0.19 109.12 77.698 89.68
1995 Q3 141.79 90.43 90.92 0.20 111.07 79.448 90.42
1995 Q4 148.46 91.15 89.22 0.27 112.55 94.119 92.21
1996 Q1 149.53 86.84 87.56 0.41 105.91 110.56 90.85
1996 Q2 148.58 85.63 87.39 0.72 99.29 96.791 89.75
1996 Q3 148.85 88.23 87.79 1.06 96.80 98.146 90.48
1996 Q4 150.49 87.31 87.23 1.30 96.05 100.2 89.93
1997 Q1 152.35 84.68 89.28 1.58 109.00 114.01 89.98
1997 Q2 157.91 81.65 89.78 1.63 108.19 110.63 88.98
1997 Q3 163.37 84.43 90.87 1.27 109.61 1134 88.10
1997 Q4 164.77 85.89 91.89 1.25 112.04 121.28 87.74
1998 Q1 163.09 83.09 92.38 1.94 108.20 128.29 86.20
1998 Q2 161.33 82.69 93.33 9.48 94.75 138.28 88.66
1998 Q3 156.05 87.14 88.60 13.50 94.16 124.87 92.75
1998 Q4 155.84 86.03 87.67 19.32 93.47 120.79 88.88
1999 Q1 150.62 91.92 93.33 20.84 95.61 134.32 85.32
1999 Q2 161.52 89.47 94.65 31.71 100.40 126.58 84.03
1999 Q3 185.05 100.61 100.96 41.94 142.73 121.14 101.54
1999 Q4 157.48 90.56 98.93 52.01 98.55 112.12 83.45
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2000 Q1 154.52 88.23 98.964 82.46 95.95 124.27 83.98
2000 Q2 150.62 91.1 100.48 83.769 97.35 126.64 85.23
2000 Q3 145.79 86.76 99.842 92.158 94.15 124.73 76.68
2000 Q4 141.13 94.64 95.306 122.2 93.55 128.07 80.89
2001 Q1 146.38 90.35 97.57 111.77 105.9 135.21 84.48
2001 Q2 140.11 84.14 109.84 102.74 90.71 126.94 79.35
2001 Q3 137.57 90.83 112.97 99.735 79.6 120.73 85.46
2001 Q4 137.62 92.02 109.13 115.51 59.91 124.64 81.31
2002 Q1 136.86 88.8 109.25 114.11 66.31 121.86 82.49
2002 Q2 131.47 95.65 112.58 114.19 72.02 120.87 94.09
2002 Q3 125.31 93.14 109.52 104.89 70.12 116.02 88.25
2002 Q4 116.62 96.59 112.09 103.06 86.2 112.67 91.61

2003 Q1 113.85 95.42 104.57 102.66 92.33 106.72 92.85
2003 Q2 107.56 94.04 97.345 102.36 93.68 101.85 97.05
2003 Q3 105.21 95.72 101.83 101.71 100.1 99.51 96.03
2003 Q4 99.03 99.33 100.07 100 99.41 97.506 100

2004 Q1 98.24 92.79 99.236 100.3 101.1 92.182 95.64
2004 Q2 100.15 92.86 100.06 101.37 105.4 94.732 97.49
2004 Q3 101.64 91.61 90.505 111.54 100.3 98.449 97.28
2004 Q4 91.71 64.26 77.64 111.72 84.99 88.956 89.4

2005 Q1 92.90 60.9 79.296 112.27 76.16 85.142 88.84
2005 Q2 94.93 57.68 79.903 113.67 73.28 85.375 85.42
2005 Q3 95.03 57.63 79.617 123.85 77.16 84.293 84.38
2005 Q4 95.04 57.73 78.075 143.96 78.85 83.942 82.86
2006 Q1 95.28 57.58 76.608 161.61 79.95 80.99 85.36
2006 Q2 97.18 58.63 77.378 166.3 67.84 81.512 89.9

2006 Q3 97.80 50.1 77.828 173.33 63.59 78.378 87.91
2006 Q4 88.60 58.76 72.799 156.12 70.05 77.641 100.2
2007 Q1 88.59 60.58 70.063 162.03 68.54 82.594 103.2
2007 Q2 88.01 60.25 68.127 157.19 70.3 78.832 104.1

2007 Q3 88.13 62.59 62.704 155.85 72.19 78.526 105.8
2007 Q4 85.08 64.12 60.833 160.58 72.5 84.699 107.8
2008 Q1 86.09 67.04 67.023 170.91 60.83 82.645 114.1
2008 Q2 86.89 66.57 68.37 171.6 64.47 88.442 116.5
2008 Q3 90.56 63.89 71.717 184.08 64.61 94.814 108.6
2008 Q4 93.07 66.76 54.8 200.4 61.68 94.905 107.1

2009 Q1 93.70 64.86 63.334 200.63 63.88 102.92 105.2
2009 Q2 91.07 63.96 67.75 172.18 75.86 93.611 108

2009 Q3 90.43 64.77 78.351 156.21 76.85 90.917 112.8
2009 Q4 90.72 63.68 73.293 145.93 76.78 88.991 109.7
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2010 Q1 91.69 60.23 70.576 154.68 78.65 90.575 102.9
2010 Q2 92.42 55.7 66.095 161.7 77.19 89.905 93.68
2010 Q3 91.93 60.25 64.032 150.06 81.37 79.166 101
2010 Q4 91.16 59.09 65.306 144.99 84.24 79.55 98.94
2011 Q1 91.87 61.41 63.689 144.7 81.81 81.116 105.4
2011 Q2 95.52 61.5 64.772 149.31 80.77 78.906 107
2011 Q3 100.62 59.85 65.294 163.13 70.99 85.023 99.69
2011 Q4 94.79 58.85 61.382 172.49 71.52 91.427 94.57
2012 Q1 93.48 59.14 59.852 172.02 76.1 93.751 97.48
2012 Q2 94.23 56.33 61.203 184.24 72.97 99.351 93.31
2012 Q3 93.44 57.2 64.493 183.71 71.16 97.24 93.74
2012 Q4 92.95 60.84 64.325 196.21 70.82 100.54 88.14
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