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Abstract. The study adopts the inter-temporal model of RodZg(1989) and Edward (1989) extended in
Elbadawi and Soto (1997) to empirically examine éffect of public expenditure and trade opennesthen
real exchange rate using Cameroon data from 192D16. After exploring some issues on exchange rate
and reviewing the relevant literature, the studyplewys residual based-cointegration technique. A# t
variables were stationary at level form or firdfetiences. Public spending significantly apprexsathe real
exchange likewise the trade openness variable énldingrun. The results of the study suggests that
appreciation of real exchange rate could be predehy contracting public spending or adopting retste
trade measures especially in the long run.
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1 Introduction

Issues related to exchange rate management aregatriba important concerns of the current debate
on economic reform of most countries. Exchange phgs a crucial role in the stabilisation and
adjustment programs (Rodriguez, 1989; Servers alioh&o, 1992). Exchange rate reform was given
a special attention in the adjustment program whiak adopted after the economic crisis of the late
1980s (Elbadawi and Soto, 1997). Like is the caite @ameroon, most of the Sub Saharian African
(SSA) countries produce and export primary prodwdtsch need to be competitive in the world
market (Aron, Elbadawi and Khan, 1997). This madkeshange rate an important policy instrument.

Real exchange rate (RER) is an expression of tfa¢ ttacroeconomic environment and is equally a
major influence of international competitiveness. i4 an important relative price signalling
intersectoral growth in the long-run. The levetld real exchange rate (relative to an equilibrieal
exchange rate level) and its stability greatlyuefice the volume of exports and private investment
(Servers and Solimano, 1992).

As is the case with other members of the Franc Z@#a®, the exchange rate is exogenous to
Cameroon and does not constitute a policy instranrethe country. The nominal exchange rate
(NER) of CFA franc was institutionally pegged toeRch Franc and through the French Franc to
EURO since member countries do not have the oppitytuo unilaterally change the nominal
exchange rate as a policy option without the pesimisof France plus consensus among them. It is
thus imperative to provide other macroeconomic aldeis that a country like Cameroon with
restricted decision on its nominal exchange raternanipulate to influence its real exchange rate. |
order to make any adjustment on the exchange pate&y makers need to be informed about the
probable tendency of the equilibrium exchange aaie by how much it has changed. Real exchange
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rate equilibrium itself says nothing about undepeer-valuation of the domestic currency.

To determine at any period whether real exchange (RER) is undervalued or overvalued, or at
equilibrium, and to maintain a target RER is therefamong the preoccupations of policy makers. To
do this, there is need to specify the equilibriulBRRmodel in view of inferring, particularly, the
effect(s) of public spending and trade policy. Thain determinants of real exchange rate noted in a
number of studiéiclude the terms of trade, trade openness of ¢tbaamy, capital flows, per capita
real GDP growth relative to other countries andfprédorrowing.

Importantly, trade policy measures the extent tachvin economy is opened through trade liberatimati
Trade policy includes the use of exchange conttalsffs, quotas and import licenses. Liberal trade
measures have to do with reduction of tariffs acehkes on tradables which lower its relative price
increase the volume of trade thereby inducing & erehange rate appreciation (Arem al, 1997).
Trade restrictive policies cause real exchange apfgeciation through their impact on the price of
non tradables (Edwards, 1989; Elbadawi and So®/)19

Another crucial real exchange rate determining dia¢dhat has attracted the attention of many
researchers is public expenditure. To Elbadawi Sotb (1997), Baye and Khan (2002) and others,
public sector consumption increases aggregate dé&nrarthe economy and its impact on real

exchange rate depend on both the level and disitibof the expenditure between tradable and non-
tradable goods. Increase in demand arising fronigpepending always raises relative prices of non-
tradable leading to real exchange rate appreciaidwards (1989) tested and confirmed this result
for a set of 12 developing countries.

In spite of the role played by real exchange ratehaping country-wide policies, little quantitativ
work has been carried out to thoroughly examineirifisence of some key macroeconomic variables
on real exchange rate in Cameroon. Amin and Awur297) evaluated the determinants of real
exchange rate, simulated the path of the equilibrieal exchange rate and evaluated the degree of it
misalignment. Using the cointegration methodolagney found that the explanatory variables have
only a short-run impact on the real exchange rEibey failed to explicitly identify the path of the
equilibrium real exchange rate. Elbadawi and Sdt@97) and Baye and Khan (2002) used the
fundamental approach in the determination of eguiilm RER but did not take into account the effect
of financial development and FDI on the RER detaation. In addition, these studies neglected to
conduct a causality test between RER and economigtly in Cameroon.

With these lapses in literature, one is pushedskotlae following question: what is the nature c th
relationship between government spending, tradeyeaind real exchange rate in Cameroon? The
choice of these variables is motivated by the flaat Cameroon is a mixed economy with government
practically intervening in almost all the sectdrbe economy is equally very opened to the reshef t
world most especially through external trade. Ittherefore of interest to augment the existing
knowledge in this field with the possible nexusveEn these variables and real exchange rate.

The objective of this study is therefore to examthe determinants of real exchange rate in
Cameroon. Specifically, to verify the link betweaublic expenditure, trade policy and real exchange
rate using Cameroon’s time series data

Two research hypotheses are prominent from thefioggobjective, assuming other things constant.
. Government spending tends to appreciate the reabege rate of domestic currency.

. Trade openness has the tendency of appreciatingahexchange rate in Cameroon.

'Edwards (1989),Ghura and Grennes (1994), Aron @t9817), Elbadawi and Soto (1997) among others.
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Having introduced the paper in Section 1, the ofghe study is arranged in the following order:
Section 2 focuses on theoretical and empiricarditee whereas Section 4 describes data and
econometric techniques used in investigating stanth long-run relationships between the variables;
Section 5 presents and discusses the economits;gselanwhile Sections 6 concludes the paper.

2 Theoretical and empirical literature review

Theoretical review

Equilibrium exchange rate evolves following a tcapey determined by fundamental modifications.
Long-run real exchange rate in the Edwards modatiles exclusively on real variables. In the works
of Ghura and Grennes (1994), Arehal (1997), Elbadawi and Soto (1997) taken as a whela
exchange rate determinants are mainly the ternmadé¢, the degree of openness of the economy, and
capital flows, Foreign exchange reserves, andc&gita real GDP growth relative to other countries.

Trade liberalisation or the openness of the econ@ngharacterised by a reduction or elimination of
export taxes and import tariffs, and hence leadmtincrease in the volume of trade. The impoitfsar
and export taxes account for only explicit commarpolicy but implicit commercial policy has also
been important. This includes the use of exchamyrals, quotas and import licenses. Increasing
trade liberalisation is expected to depreciate rbml exchange rate (Aroet al, 1997). Foreign
exchange reserve is expected by the theoreticakhtochave a positive impact on the real exchange
rate, consistent with its role as a relatively ithundicator of the stock of national wealth.

Edwards (1989) finds that an increase in publiceexiiture induces a real exchange rate appreciatim

for a set of 12 developing countries. Given thategopment often spends more on non-tradable th
tradable goods, public spending often appreciaeRER as the relative prices of non-tradables wi
likely increase. Public expenditure increases agageedemand in the economy and its impact on real
exchange rate does not only depend on its levehlsoton its distribution between tradable and non-
tradable goods. Increase in government consumpfioion-tradable goods would induce an increase
in demand which raise the price of non-tradabledgaelative to those of tradable and hence result t
a real exchange rate appreciation (Baye and KHhig)2

Many approaches are proposed in the literaturenfeasuring the equilibrium real exchange rate

(ERER). This includes the PPP approach, the eitstiapproach, the DLR (Devarajan, Lewis and

Robinson, 1993) approach based on an extensioheofSalter-Swan model, and the fundamental
approaches. The purchasing power parity (PPP) ppassociates the ERER with the value of the real
exchange rate in a period of external balance (knew the base year), adjusted for inter-country
differences in inflation rates. Williamson (1994pnsidered the PPP concept inadequate and
misleading due to difficulty in identifying the kmsg/ear when the current account would be in

equilibrium and also the fact that the ERER is astant under the approach and does not change.

The elasticity approach estimates the equilibrieal exchange rate that will equilibrate the balawvfce
trade. Here the ERER is defined as the rate fochvtlie market is in equilibrium or at an acceptable
or sustainable level of disequilibrium. There amneuanber of difficulties with this approach. Thesfir
difficulty is that of the subjective way in whiclind sustainable level is determined and another
difficulty is the determination of import and expcelasticities, since imports and exports are
aggregates of many different products with verjedént price elasticities.

The DLR approach divides the economy into threedgoexports, imports and domestic goods. In this
approach, the ERER is that RER which is consistetiit a particular current account target, given
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changes in import and export prices, and termsraafet shocks. This approach though apparently
looking very appealing as it allows a quick caltiola of RER misalignment and is equally very
parsimonious in its use of data has two main sboriegs. First, it is difficult to determine the leas
year. The choice of base year relies on the pergathigment of the researcher as is the case wéh th
PPP approach. It is equally difficult to estimabe telasticities of transformation and substitution
which is required in this method (Elbadawi and $S&&97; Baye and Khan, 2002).

The method adopted in the present study is theafmedtals approach (Edwards, 1989; Williamson,
1994; and Ghura and Grennes, 1994; Elbadawi ara $897; Baye and Khan, 2002), which models
the evolution of the RER as a function of the fundatals (terms of trade, public expenditures, trade
liberalization or openness, technical progressit@affows, and so on) of the economy. It estimates
the responsiveness of the RER to changes in thesamentals. Data requirements of fundamental
approach is however large as compared with the Byitoach.

Empirical review

According to Williamson (1994), the inadequaciesAffican exchange rate policies have for some
years been one of the stumbling blocks to the nentls progress. The validity of statements like th
has attracted a lot of interest in exchange ratgeis in Africa in the latter half of the 1980s dhe
1990s. Many studies have been conducted to unddrstad explain the role of the exchange rate in
these economies (Edwards, 1988; Cotetnal, 1990; Elbadawi, 1992; Elbadawi and Soto, 1997;
Parikh, 1997; and many others). The interest wethduincreased as the international donors tatigete
the exchange rate as one of the key instrumentlerstructural adjustment programmes to many
African countries. As an economic-wide relativecprsignalling for inter-sectoral resource transfers
the RER concept has assumed a central positiorlatds on economic development and growth
strategies (Elbadawi and Soto, 1997).

Capital flows is another major fundamental con®deat the empirical level. It is noticed that long-
term capital flows is a long-run determinant of tleal exchange rate, whereas short-term flows
influence the adjustment to equilibrium (Froot &Btein, 1991). Part of the rationale for this isttha
much of short-term capital flows is speculative amdponding to short-term factors. Aren al
(1997) outlined some four factors that complicaie interpretation of the South African capital flow
figures, and in part, the long-run and short-rustidction. These include the existence of the
disinvestment campaign against South Africa frore #B70s and the imposition of financial
sanctions; the classification of sales of assetarnoindefinite holding period; and, finally, thebde
crisis of 1985.

A number of these studies have focused on RER rditation, and on how RER misalignment and
RER volatility affect the economy as a whole ortigatar sectors or sub-sectors. Ghura and Grennes
(1994) examine the impact of RER misalignment orcnmeconomic performance in Sub-Saharan
Africa. Dordunoo and Njinkeu (1997) investigate tingpact of exchange rate regime choice on
macroeconomic performance and conclude that whatoi®e important is regime management than
regime choice.

Ogun (1998) examines the effect of RER volatilitydamisalignment on export performance in
Nigeria and affirms that they negatively affect estpgrowth. Devarajan (1997) studies the
misalignment of the RER in twelve CFA countriesoptio, and following the 1994 devaluation. He
finds that the RER was highly overvalued in mosttlufse countries before the devaluation, and
remained overvalued in a number of countries (dajljgcCameroon) immediately after the
devaluation. But there were huge differences indidgree of misalignment among the countries.
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Sekkat and Varoudakis (1998) strengthen the idearding to which the chronic misalignments of

real exchange rate are a major factor of the weaka@nic performances of developing countries.
Ghura and Grennes (1994) show on a panel of Afrccamtries that real exchange rate misalignment
negatively affects economic growth, exports, innesit and saving.

Despite the vital role played by RER in expresding overall macroeconomic environment of the
country, little quantitative work has been carrimat on the role and determinants of the RER in
Cameroon. Amin (1996) and Amin and Awung (1997) areong the first to empirically address the
role of RER in Cameroon. In particular, Amin and #w (1997) evaluated the determinants of real
exchange rate, simulated the path of the equilibrieal exchange rate and evaluated the degreg of it
misalignment. Using the cointegration methodoladpey found that the explanatory variables have
only a short-run impact on the real exchange rate main problem with their paper is that they
failed to explicitly identify the path of the eqbifium real exchange rate. This led to the usehef t
PPP framework, which they themselves criticised.

Elbadawi and Soto (1997) and Baye and Khan (20G&d uthe fundamental approach in the
determination of equilibrium RER but did not takeoi account the effect of financial development
and FDI on the RER determination. In addition, aditistest between RER and economic growth in
Cameroon was not conducted in the previous studiesse two gaps are addressed in the present
study.

This study therefore pushes a step ahead by ték@se variables into account in the first fold &gd
controlling for other variables and investigatirg teffect of some variables frequently used in the
literature, trade policy and government spendimgR&R using Cameroon’s data.

119

3 Research methodology

Theoretical framework

This section examines the inter-temporal model te# tdeterminants of the RER proposed by
Rodriguez (1989) and Edwards (1989) and extendédhiadawi and Soto (1998). The specification
of the theoretical model is consistent, at the eawatric level, with a co-integration error correcti
structure, which enables us to separate the shdrtosg-run determinants of the RER and provides us
a simple framework for computing its equilibriunvég.

Like in Elbadawi and Soto (1998) the illustrativearhework employed in this paper starts by
considering an open economy with three productatoss (importables, exportables and non-tradable
goods), for which the international price of tradgmbds is assumed to be exogenous. The domestic
price of tradables, then, is determined by thelle¥eariffs to importables and exportables and the
nominal exchange rate. Let,Rand P,, be the dollar-denominated international pricegxgortables

and importables, E the nominal exchange rate, arahd f, the net export and import tax rates,
respectively. The domestic price index of tradaaleds is defined as:

Pr=E[(L - )P " [(L + tn)P ] @

The price of non-tradables, on the other hand,nidogenously determined as the result of the
interaction of supply and demand forces in the dgtimenmarket. Since there is casual evidence that
consumers and the government may have a differaqtepsity to spend in traded and non-traded
goods, the demand for the latter is disaggregateao components. We assume that the proportion of
private expenditure allocated to non-tradable geddaoted by k- depends on the prices of exports,
imports and non-traded goods,(P,y and R respectively), while that of the government,(Eis a
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fraction (g,) of total government expenditure. Hence, the ldttex policy or control variable for the
government. The total demand for non-traded gopdspressed as:

En = Epn + Eon = Gh(Px Pn'Py).[A- 9.Y] + g.QY (2

+ o+ -

where dn(.) is the proportion of private expenditdevoted to non-traded goods, A is absorptiorg Y i
income, and g is the ratio of government expeneltio income. The signs of the price elasticities
appear below the dn(.) function. The supply of rexi¢d goods, which is also specified as a fraction
of total income, depends on the prices of tradahbk non-tradable goods as shown by the sign of the
elasticities below the Sn(.) function:
Sv= s (Px PuPn) Y )
- -+

Equation (4) sets the equilibrium condition in tien-traded goods market (SN = EN), which in turn
determines Pn:

4
$(P PriPr) = ch(Py PuPn). [ - 0.1+ 6. @ (4)
Defining the real exchange ra& as the relative price of traded to non-tradabledg
implies:
ep Pl EPLPAT(1-t,)%(1+£,)1 7

m -
P Pn

RER = (5)

An increase in ‘e’ in equation 5 signifies a dejmBon of the RER indicating that the prices of
tradable goods rise in relation to the prices af-tradables, and the reverse when the rate apf@ecia
Equations (4) and (5) can be solved for the lef¢he RER that ensures instantaneous equilibrium in
the non-traded goods market, for given levels odifp and domestic "fundamentals™:

RER= RER %, TOT, & tw Qv Q) (6)
(GO INC)) H H H O

where TOT represents the terms of trade (Px*/PriEquation (6) implies that higher levels of

absorption, trade taxes, and public expendituresnamtraded goods are consistent with a more
appreciated RER. The effects of TOT and total gowemt expenditures on the RER cannot be
determined a priori; the empirical evidence, howgewhows that improved TOT and higher

government expenditure usually lead to a RER apgiren. Government expenditure tends to

appreciate the real exchange rate, due to the nepdd# governments to spend more on non-traded
goods than the private sector.

Following Elbadawi (1994) and Elbadawi and Soto9)9 we extend the basic model of equation (6)
by endogenizing private absorption as a functiometf capital inflows (i.e., the sustainable level o
current account deficit) and the real consumptaia of interest:
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4 FDI .
= [ (' +10) ~ W(RER.-RER))] 7)

(+) ()

FDI in equation (7) is a measure of sustainableifor capital inflowsy is a parameter, r* is the
international real interest ratg,is a measure of the country-risk premium, &R, is the expected
real exchange rate at (based on the information set available at timed)thatRER.; - RER is the
expected change in the real exchange rate. Equéfioimplies that a rise in sustainable capital
inflows allows a higher sustainable level of absorp while an increase in foreign interest ratés,
country risk or the expected depreciation of theRREeduces current absorption through an
intertemporal relocation of consumption towardsfthiare (i.e., wealth effects are not dominant)eTh
sovereign risk premiumg,ris given by the following expression:

ro= (& - & + B&CRer) - & m+ b+ E(m’ +5) (8)
where &, is the instantaneous variance of domestic ianaﬁt)néFRER is the instantaneous variance of
the real exchange rate,.dis the covariance between domestic and foreigratiofh, & is the
variance of the nominal exchange rate, m and tha&rdomestic stocks of money and bonds, white
andb* are their international counterparts.

The presence of the expected value of the realaeeh rate RER.1) in equation (7) yields a
forward-looking expression for the equilibrium rexichange rate as a function of the expected gath o

its fundamentals. Linearizing equations (7) and $8)ving for RERand rearranging, we obtain the
following reduced-form dynamic equation for thelreechange rate.

LogRER—ALOgRER..= a'F, (9)
a= [ala a2, 03, 04, U5, Op, a7],

Where F represents the vector of fundamentalss a vector of coefficients antl corresponds to a

combination of p in equation (7) and some coeffitseofa in equation (9). The model in equation (9)
can be solved to yield:

LogRER = Z /]ja’t'Ft—j
i=0 (10)

Equation (10) shows that in this framework the Blguiim real exchange rate (RER), in addition to
clearing the non-traded market in every instardossistent with the expected long-run evolution of
the fundamentals. Equation (10) appears in sevierats in the empirical tradition of the RER
literaturé. Following the fundamental approa¢h could be expressed as follows

Drt PE:

F [
Fi=[1, Log(TOT), Log(Q), ri*+r 4 ,Log(OR), DP Log\GDPt)] (11)

This thesis laid emphasis only on potential effeétsvo variables which are considered as proxaes f
fundamentals: OPwhich is defined as the sum of exports and ingastratio to the GDP, is used as a
proxy for trade policy and REepresents public spending considered as peraeragpublic
expenditure to GDP.

’See for instance, Edwards (1990 and 1998), Elbad®87), and, Mundlak et al (1989)
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As discussed earlier, in order to have an empireahsure of the equilibrium RER, it is necessary to
estimate the sustainable path of the fundamentethis section, we follow the methodology proposed
by Elbadawi (1994) and Elbadwi and Soto (1998),clvhexploits the time series properties of the
variables to get the long-run trajectory of the RiaRdamentals, by using a cointegration approach.

Model of Real Exchange Rate

Based on literature in this paper, a specificasiomilar to the one used by Kaminsky (1988), Ebaidaw
(1994) and Ebaldawi and Soto (1998) is employed; taking into account other essential
determinants of RER such as financial developmen),(and foreign direct investment (FDI) which
have been neglected in most studies on determivdER. The present study however emphasizes
on the potential effects of two key fundamentalsilevicontrolling for other variables. From the
theoretical framework developed in the previoustisec the model of long-run cointegrated
equilibrium RER can be written as follow:

LogRER, = a F,+ |, (12)
Where:

LogRERstands for the logarithm of real exchange rate,

o is is the co-integrating vector of coefficients

F. represents the vector of fundamentals which indulle logarithm (Log) of;

OP, = trade openness of the economy measured a®afakport plus import to GDP
PE= public expenditure (government consumption exparelito GDP ratio)

TOT= the external term of trade (ratio of price indd#xexport to price index of import)
FDI= net foreign capital inflow

FD= financial development (credit to the private eeeis a ratio of GDP)

GDP= growth of real GDP

FB; = foreign borrowing (ratio external debt stocklnll), andy;is the error term
Variables Description.

Real exchange rate (RER)Real exchange rate is considered as an endogeroizble and is
captured in this study by the ratio of price ofdables to price of non tradables/fR) where an
increase in the ratio indicates the RER deprecidiz>Py) and vice versa.

Level of public expenditure (PE).Public expenditure increases aggregate demandeire¢bnomy
and its impact on real exchange rate does not daepend on its level but also on its distribution
between tradable and non-tradable goods. Increageviernment consumption of non-tradable goods
would induce an increase in demand which raiseptiee of non-tradable goods relative to those of
tradable and hence result to a real exchange mpee@ation. Government final consumption
expenditure as a percent of GDP is used to prodfipexpenditure. Given that government often
spends more on non-tradable than tradable gootiticmpending is expected to appreciate the RER
as the relative prices of non-tradables will likelgrease.

Openness of the economy (OP)
The of degree of openness of an economy consitlersetation of an economy with the rest of the
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world and could be used to capture how trade otisti policies influence the real exchange rate
through their impact on the price of tradable gooliade liberalization has to do with reduction or
elimination of taxes and other barriers on tradablkhe openness variable is taken as the sum of
imports and exports as a ratio of GDP (X+M)/GDPeThore an economy is opened through trade,
the more likely the RER of the country is likely fal (appreciate) irrespective of the regime of th
exchange rate while restrictive commercial polieyises the RER to depreciate as it raises duties on
tradables, reduces the volume of trade, and thsesrghe relative prices of tradables to thoseoof n
tradable goods.

Terms of trade (TOT). The effect of terms of trade on the RER operatesutih import and export
price variations. If the, terms of trade improvenfrincrement in the world prices of exports, itlwil
like cause the RER to appreciate. A change in oheidn price of imports, on the other hand, may
cause the demand curve for foreign exchange teaser or decrease, depending on the elasticities of
demand. Term of trade is captured by the ratiorigepndex of export to price index of import and a
negative relation is hypothesized for the variable.

GDP growth (GDP). The growth of real GDP of a country has a greataichpn country’s real
exchange rate. In general, an overexpansion iretomomy from technological progress increases
productivity which helps to lower the prices ofdadle goods and may appreciate the RER. This
appreciation is achieved by making exports morepsiitive due to their relatively low prices and
improved quality. This effect has been coined im therature, as the “Ricardo-Balassa effect”.
Growth rate of real GDP is expected to apprecate¢gatively influence) the RER in Cameroon.

Foreign Direct Investment (FDI). Foreign capital inflow is an important source ofegral financing

to a country which increases physical and humaritalafor recipient households (Yang 2008)
Developing countries witnessed constant influxarseign capital mostly from developed nations, a
this increased in financial capital puts upwardsptee on recipient countries’ local currehcy
Appreciation of RER resulting from FDI inflow is @alogous to “Dutch disease” dynamics and the
hypothesis is expected to hold for the case of Capmeusing FDI inflow as proxy for foreign direct
investment.

Financial sector development (FD)Financial development is an important internal alale that may
equally influence the real exchange rate. Domesédit could increase the demand for tradable goods
used for investment purposes and the prices oketgeeds would increase relative to those of non-
tradables leading to a depreciation of the RERamtal development variable is expected to
depreciate (raise) the real exchange rate.

Foreign Borrowing (FB). Another source of an imbalance in the externabants is foreign borrowing
which leads to an increase in the ratio of extedeal to GDP which can likely result to an apprémmeof

the real exchange rate (Baye and Khan, 2002). Bikaeforeign borrowing leads to the accumulation
of long-term debt which is expected to appreciatereal exchange rate, whereas servicing such debts
reduces the debt stock ratio and hence leads ke@xehange rate depreciation. Foreign borrowing is
taken as debt stock ratio and is expected to ajppedbe real exchange rate.

Data and estimation procedure

Annual time series data used for empirical analysihis paper are collected mainly from the World
Development Indicators CD-ROM (2011), Internatiof@hancial Statistics CD-ROM (2010) and
World Tables Version 6.2 (1969-2000) and Nationatitute of Statistics in Yaounde for the period of

® See Amuedo-Dorantes and Pozo (2004), Acosta, y,atel Mandelman (2007), Lopez, Molina, and Bussolo
(2007), Acosta,Lartey, Mandelman, (2007), and Az@stal, (2009)
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study which runs from 1977 to 2010.

As a pre-testing procedure, all the variables estet for unit roots by the Augmented Dickey Fuller
(ADF) test and Phillips-Perron test to eliminatey gnossibility of spurious regression and to verify
whether they can be represented more appropriateldifference or trend stationarity processes.
Thereafter, the model is investigated by employouintegration analysis and error correction
mechanism of Engle and Granger (1987). A methodchvicbnsists of first estimating each of the
model with Ordinary Least Square and then using AEXE to verify if the error term possesses a unit
root or not. If so, then the parameters of ECMemtéamated.

4 Results and discussion

Results of Unit Roots Tests
The results of unit root tests obtained by comgatime ADF and PP statistics with the respective
Mackinnon critical values at difference significdenels is presented in Table 1

The results provided by Eviews 7 econometric safwaveals that most of the variables are not
stationary in their level form, except the varialide growth rate. However, the variables are all
stationary in their first differences. Hence, tisk of using the original Engle-Granger formulatien
minimal.

Table 1Results of unit root tests using the ADF and PEs$izs tests

Variables ADF level  ADF first PP level PP first Order of
form difference form difference  integration

Log(RER) -2.042 -3.889 -2.255 -5.88% 1(1)
Log(PE) -1.322 -4.101 -0.310 -4.00% 1(2)
Log(OP) -1.301 -4.154 -1.048 -4.728 1(2)
Log(FD) -1.277 -3.332 -1.117 -4.279 1(1)
Log(TOT) -2.381 -3.154 -1.780 -3.54% 1(2)
Log(FDI) -2.320 -3.198 -3.714 -7.369 (1)
Log(GDP)  -3.903 -7.522 -3.199 -8.451 1(0)
Log(FB) -0.919 -2.475 -0.702 -3.801 1(2)

MacKinnon critical values at 1%, 5% and 10% ar@eesively -3.6496, -2.9558 and -2.6164

Note that the superscripts®, ¢ indicate variables significantly stationary at5l,and 10%
levels of confidence respectively.

Results of cointegration model and the correspondmECM of RER

The regression results of cointegration model aesgnted in Table (2). The model is globally
significant and has a good explanatory power asfuihedamental variables explained up to 96.1
percent of long run variations in the RER modele Tdoefficient estimates of trade openness and
government spending variables displayed the hysatbd signs. The variable for public spending has
the negative sign as expected and it is only dgamt at a borderline of 10 percent. The Trade
openness coefficient displays a negative sign whidignificant at 1 percent in explaining long-run
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variations in the RER. The coefficients of the tenmtrade and financial development are also
significant at 1 percent.

The unit root test on the error correction terrfoisnd to be significant at 1 percent and its coedfit
bears the correct negative sign. The array of &urtliagnosis tests of both models indicates that, t
outcomes of Cointegration and ECM of the RER ar@lguncorrelated, and normally distributed.

Table 2Results of cointegration regression model of RERameroon
Cointegration Model Of the Log of Real Exchange R&- Log(RER);

Variables Coefficient Std. Error

C 6.627" 0.391
(16.943)

Log(PE) -0.087 0.044
(-1.958)

Log(OP) -0.288" 0.054
(-5.291)

Log(FD) 0.079” 0.024
(3.300)

Log(TOT) -0.199” 0.063
(-3.120)

Log(FDI), 0.0004 0.007
(0.057)

Log(GDP) 0.019 0.017
(1.159)

Log(FB) -0.013 0.015 125
(-0.867)

Unitrooton ECT ~ ADF -2.841

PP -3.550"

R-squared 0.975

Adjusted R-squared 0.961

F-statistic 73.161(p=0.007)

Jarque-Bera normality test 0.731(p=0.694)

White Heteroskedasticity Test 1.243(p=0.417)

Breusch-Godfrey LM Test 0.831(p=0.379)

Note: *** ** *indicate significance at the 1, ®&nd 10% levels, respectively. Values in
parentheses represent the calculated t-statistitp ¥alues are the respective
probabilities.

The residuals of the cointegrated regression pessesit root at their levels as indicated by tie P
and ADF test. This confirms the existence of theoECorrection Mechanism counterpart of the
cointegration model. The results of the ECM speation are presented on Table (3). The estimation
of the short run parameters show that there ex&trang error correction mechanism, through the
error correction term. The ECM is globally good twihe explaining power of 72.5 percent and F-
statistic is significant at 5 percent levels. le ghort-run, the effect of trade policy on reallextye
rate is negative as expected and significant. Tieeteof government spending is instead positivé an
insignificant. Term of trade, financial developmeand the error correction term equally have
significant effects on the evolution of the RERhe short-run.
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Table 3Results of corresponding Error Correction ModeR&R in Cameroon

Error Correction Model of the Log of Real Exchange Rate:

A(LogRER),

Variables Coefficient Std. Error

C -0.026 0.023
(-1.137)

A(LogPE), 0.011 0.134
(0.080)

A(LogOP), -0.138* 0.069
(-2.006)

A(LogFD)¢ -0.192** 0.066
(-2.890)

A(LogTOT); -0.118* 0.051
(-2.305)

A(LogFDI), -0.002 0.004
(-0.636)

(LogGDP) 0.015 0.012
(1.284)

A(LogFB); -0.036 0.027
(-1.342)

ECT1 -0.948** 0.292
(-3.245)

R-squared 0.725

Adjusted R-squared 0.412

S.E. of regression 0.018

F-statistic 2.313(p=0.143

Jarque-Bera normality test 1.414(p= 0.493)

Breusch-Godfrey LM Test 0.246(p= 0.793)

Note: ** * indicate significance at the 5 and 10R#vels, respectively. Values in
parentheses represent the calculated t-statisticb @ values are the respective
probabilities.

The empirical results of the real exchange rateehmeleals that the RER is cointegrated with public
expenditure and trade openness variables in additioother factors in varying degrees. Public
spending (PE) has a negative and significant efiedhe real exchange rate. The negative coefficien
of ‘0.087’ is an indication that government spemdsre on non-tradables than on tradables. The
increment in expenditure on the non-tradable gdedds to raise the prices of non-tradables relative
to those of tradables. The net outcome of thisdaadan appreciation of the real exchange rate. A
similar result was obtained in Elbadawi and So&9{) and Baye and Khan (2002).

The effect of trade openness (OP) on the real exgghaate is also negative and highly significant.

This result signifies that the removal of traderigas lowers the prices of tradable goods, renders
imports and exports more competitive due to thelmtively low prices and thus appreciates the real
exchange rate. It equally indicates the extent kachv restrictive trade policy through the use of

exchange controls, quotas and or import dutiesdcbel crucial in improving the real exchange rate
level in Cameroon. Such policies lower the volunfigrade by rendering both tradable goods less
attractive thereby inducing the RER depreciation.

Apart from the two main determinants of the reatt@nge rate, the effect financial development on
the RER was equally positive and significant. Tinelication of this outcome is that credit granted t
the private sector, used to capture this variabtejld increase the demand for tradables used
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especially for investment purposes and the pri¢ebase goods would increase relative to those of
non-tradables leading to depreciation of the RE®ME of trade has a negative and significant effect
on the RER. This negative relation following EdwaitP89) indicates that the income effect

outweighs the substitution such that a favouraldd Would tend to appreciate the real exchange rate.

Growth rate of GDP, foreign borrowing stock and Rizive the expected signs but are not very
influential in explaining long-run variations indlRER within the period under study. These varable
are equally insignificant in explaining short-rugnamics in the RER in Cameroon and have the
expected signs except the variable for foreignatlire/estment.

5 Conclusion and policy implications

The study attempted to provide decision makersameéroon like in other countries of Central Africa
Economic and Monetary Community (CEMAC) with optibrvays to manage its real exchange rate
since she does not use its nominal exchange rate palicy instrument. This was tackled by
investigating the effect of public expenditure amade openness on the real exchange rate. After
exploring some issues on exchange rate and re\gethenrelevant literature on the study, we verified
the stationarity properties of the data using thigAented Dickey Fuller and the Phillip-Perron tests

The results obtained indicate that most of thealdgis are non-stationary at level form, but statign
at first differences (integrated processes of d(i®)”). Based on Engle and Granger (1987) test for
cointegration, the effect of public spending onl ®echange rate is negative and significant. Trade

openness variable also has a negative and higiiifisant effect on the real exchange rate. m

After conducting all the necessary post estimatésts, the resulting Error Correction Model, ECM
does not provide any evidence of significant short relation between public expenditure and th
RER. Only the effect of one key fundamental vagafitade openness) on the RER variation was
significant. Although the ECM model was globallygsificant with the exogenous variables
explaining up to 81% of short term variation in tRER, the effect of both variables the RER are
negative. The rationale behind this result is thate is always a time lag between the implemeontati
of government spending policy and its overall oaieoon general prices of tradables and non
tradables upon which, the RER depends. This imphastrade policy is faster in action than public
spending in the management of domestic RER.

The result of this paper suggests that real exahaaig management in Cameroon could require the
government to manipulate internally, governmennsdpegg and trade policy as two essential variables,
if she intends to enhance the global competitiveioéshe economy. Expansion of public expenditure

and liberal trade policy are two important poligytions which could be implemented to restore an

economy to its long-run equilibrium real exchangt mpath when it is under-valued, with the role of

the former being stronger. This implies that, apjat#on of real exchange rate could be prevented by
contracting public spending or adopting restrictivede measures especially in the long run. This
result provides a special package to policy makeGameroon especially as their power to use the
nominal exchange rate as a policy option is restlic

6 References

Amin, A. A. (1996), “The Effects of Exchange Rateli®joon Cameroon's Agricultural Competitiveness”. AEREsearch
Paper (42), Nairobi

MACROECONOMICS & MONETARY ECONOMICS



FuroEconomica
Issue 2(34)/2015 ISSN: 1582-8859

Amin, A. A. and Awung, W. J. (1997), “DeterminamtsReal Exchange Rates in Cameroon, Congo and GaAéitan
Journal of Economic Policyt(1): 29-60.

Aron, J., Elbadawi I. and Khan B. (1997), “Determnits of the Real Exchange Rate in South Africa”. WaylPaper Series,
(16), Centre for the Study of African Economies.

Baye, M. F. and Khan, S. (2002), “Modelling the Higtium Real Exchange Rate in Cameroon: 1970-198@jerian Journal
of Economic and social Studje®l(1): 299-321.

Cottani, J., Cavallo, D. & Khan, M.S. (1990). R&xichange Rate Behavior and Economic Performant®®s. Economic
Development and Cultural Chand®9, pp. 61-76.

Devarajan, S. (1997), “Real Exchange Rate Misaligmtrin the CFA ZoneJournal of African Economie§(1).

Devarajan, S., Lewis, J.D & Robinson, S. (1993}ekhal Shocks, Purchasing Power Parity and theliBigquin Real Exchange
Rate.World Bank Economic Revig#(1), pp. 45-63.

Dordunoo, C. and Njinkeu, D. (1997), "Foreign ExupaRate regimes and Macroeconomic Performanagi¥S8haran Africa”.
AERC Plenary Sessions: December 1995 & May 1986rnal of Africa EconomieSupplement to, 6(3).

Edwards, S. (1989), “Real Exchange Rate, Devaluatial Adjustment”. Cambridge: MIT Press.

Elbadawi, I. A. (1992), "Real Over-valuation, TerofsTrade Shock, and the cost of Agriculture in Sdkaran Africa".
Policy Research Working Papers, WP 5831.Washind@n,

Elbadawi, 1. A. (1994), "Estimating Long-run Egbiium Real Exchange Rates", in Estimating Equiliriexchange
Rates, J. Williamson (ed.), Institute for InternaibEconomics, Washington, D.C

Elbadawi, I. A. and. Soto, R. (1997), “Real Exchafgges and Macroeconomic Adjustments in Sub-Sahafacafand
Other Developing Countries”. AERC Plenary Sessions. 995 & May 1996 Journal of Africa Economies,
Supplement to, 6(3).

Engle, R. F. and Granger, C. W. J. (1987), “Coirgtgn and Error Correction: Representation, Estimatéimd Testing”.
Econometricabb: 251-276.

Froot, K. and Stein, J. (1991), “Exchange rates famdign direct investment”, Working Paper (Quarterly Journal of
Economicsl06: 1191-1218.

Ghura, D. and Grennes, T. (1994), “Aggregate TrRéspond to Economy-Wide Distortions in Sub-Saharafnica”.
Journal of African Economig8(3)359-386.

Kaminsky, G. (1988), "The Real Exchange Rate sinoatfig: Market Fundamentals or Bubbles"”, mimeo, ©rsity of
California, San Diego.

Ogun, O. (1998), "Real Exchange Rate Movements apdrEGrowth: Nigeria", 1961-1990, AERC Research P8ger

Parikh, A. (1997), “Determinants of Real ExchangeeRadh South Africa: A Short-run and Long-run Angys South
Africa.

Rodriguez, C. A. (1989), "Macroeconomic PoliciesStnuctural Adjustment,” World Bank Working Papersi&e247.

Sekkat, K. and Varoudakis, A. (1998), “Exchange-Rdi@Enagement and Manufactured Exports in Sub-Sah#iea”.
Development Center Technical Paper No. 134, OECDs.Par

Servers, L. and Solimano, A. (1992), “Private Inwent and Macroeconomic adjustment: A Survey.” THerld Bank
Research Observer, 7(1).

Williamson, J. (1994), "Estimating Equilibrium Exaige Rates'Institute of International Economic®/ashington DC.

World Bank, (2011), “World Development Indicators @®-ROM, World Bank”, Washington, D.C.

MACROECONOMICS & MONETARY ECONOMICS



