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Abstract 

The paper adopts a single equation approach to examine the real exchange 

rate behavior and exchange rate misalignment after devaluation and 

foreign exchange I' ate liberalization. The paper finds that real exchange 

rate and the macroeconomic fundamentals affecting real exchange rate are 

co integrated. It also shows that devaluation, foreign exchange market 

liberalization and some of the policy measures taken by government such 

as reducing government consumption and deficit, new investment policy 

and other measures that increase the capital il'iflow narrow the gap 

between the parallel market foreign exchange rate and the official market 

foreign exchange rate, make the behavior of the real exchange rate fairly 

variable. In other words, the misalignment of the real exchange rate 

declines and the exchange rate movement becomes more stable. These are 

the desired goals that could be achieved by the devaluation of the exchange 

rate and through foreign exchange rate liberalization. 

Key words: Bilateral official real exchange rates, Bilateral parallel market 

real exchange rate, Real effective exchange rate, Equilibrium real 

exchange rates 
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CHAPTER ONE 

1. Introduction 

1.1. Background 

Many of the developing countri es pursued to sustain their fixed exchange pari ties 

for a considerable amount of time even after the co llapse of the Bretton Woods 

system, As a result, it is beli eved that most of the developing countries 

experienced an "overva lued" cun'ency fo r a long time that had been inllerited from 

the import-substitution regime. Developing countries though never left the 

exchange rate detenn ination to the market, over time moved to an arrangement 

where exchange rate was frequently adjusted, Recently trade liberalization, foreign 

exchange liberalization and devaluation of local currency have appeared as 

common features of the development po licy, Such policies are intended to make 

the real exchange rate more aligned to the market determined "equilibrium" 

exchange rate and to enhance the competiti veness in the intemational market. 

However, "equilibrium" real exchange rate is an unobservable variab le, It depends 

on a number of macroeconomic fundamentals, many of which are endogenously 

determined with in the economy, Devaluation of currency is j ust one exogenous 

'" policy instrument that affects the real exchange rate, Formulation of a correct 

exchange rate po licy, to a large ex tent, depends on proper understanding of real 

exchange rate behavior and some objective conjecture about the value of 
... 

equilibrium exchange rate. Based on thi s motivation, in recent years, a few case 

studi es have been conducted on real exchange rate behavior and exchange rate 

misalignment in developing countries, (see Mongaerd ini , 1998; Mahar and Naqvi, 

1998 cited in Edwards, 1989; Baffes et. aI. , 1997, and Edwards, 1991), 

Ethiopia had purs ued fixed exchange rate policy during the 'Derg ' regime and that 

in turn over-valued the exchange rate of 'Birr ', Such overva luation di scouraged 

expolt diversificat ion and made impOits arti fi cially cheap, The "Derg' 

government, thus, imposed quantitative restriction in the allocation of foreign 
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exchanges In order to curb the problem that arouse due to shortage of foreign 

currency. 

EPRDF overthrow the 'Derg' regime and assumed power in May 1991. In early 

1992, the TOE dismantled the command economic system and introduced 

comprehensive economic reform to remove the distortions from the economy. 

Among the economic reform packages, foreign exchange liberalization and 

devaluation of the CUlTency were the very impOliant measures. The objectives of 

these measures were basically to COlTect the exchange rate for high domestic 

inflation, to reduce exchange rate misalignment and to improve the country's 

extemal balance · 

Despite a strong need of examination of real exchange rate behavior and possible 

exchange rate misalignment after foreign exchange liberalization and devaluation, 

no significant formal study has been made in this regard in Ethiopia'. It is now 

imperative to examine whether our currency is still overvalued after devaluation 

and introduction of managed and moderately flexible exchange rate policy is 

adopted 

This paper, therefore, attempts to fill up this gap by making a similar analysis 

using Ordinary Least Square (OLS) approach- a relatively more common 

technique of analyzing real exchange rate behavior. 

1.2 Statement of the problem 

The relationship between the behavior of real exchange rate and economic growth 

becomes an important issue both from the positive (descriptive) and normative 

(policy prescription) perspectives (Cottani et ai, 1990 cited in Drine and Raul!, 

2003). This is because the role of the real exchange rate in economic growth is 

vital. 

'The only studies tat the author knows in this regard are Asmerom Kidane(1999), Befekadu 
Degefe(1991), Derese Degefa(200 1), Andualem Berhanu (1996) and Equar Desta (2001). 

2 
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IMF and World Bank, therefore, have insisted many developing countries to 

devalue their currenc ies for two main reasons. First, real exchange rates have 

linkage with economic growth, to stimulate the economic growth of developing 

countries and by reformulate their economic policies. The second reason is to 

improve the intemational competitiveness of developing countries by making 

import expensive and export cheap and to shift resources from non-tradable to 

tradable sectors. In fact it is apparent that real exchange rate is usually taken as a 

good proxy as a measure of the degree of international competiti veness. 

Moreover, the incorporation of currency devaluation in the structural adjustment 

program implicitly mean that there is disequilibria (misalignment) in the real 

exchange rate of those countries in which structural adjustment program is taking 

place. Thus, the nominal devaluation is a means to equilibrate (align) the real 

exchange rate. 

Ethiopia is one of the developing countries where IMF and World Bank app lied 

the above stated program and instructed to devalue its currency as the 'Derg 

regime ' had pursued fi xed exchange rate po licy that made the country's economy, 

internationally uncompetitive. 

A study (Andualem Berhanu, 1996) done based on this exchange rate regime 

revealed that the behavior of both effective and bilateral real exchange rates is 

highly fluctuating or unstab le and they signify that there is no predictability of 

international competiti veness of the country. 

Ethiopia devalued the 'Birr' for to reasons. The first reason was the influence of 

the above-mentioned international organizations to reform the economy where 

devaluation is one package of the refonTI . The second reason was that the 

govemment2 had believed that devaluation will remove the misaligrullent of real 

exchange rate of the 'Birr' , make the country internationally competitive and this 

in tum will improve the economic perfonTIance of the country. 

2 The Prime Minister's Office The TOE ( 1992). Perspectives on Devaluation in Ethiopia . 
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Intl'oduction 

The research question here is, do devaluation and other measures taken by the 

Ethiopian goverrunent result in the desired real exchange rate alignment of the 

'Bin·' and international competitiveness. 

In other words, what have been the behavior and dynamics of the real exchange 

rate of the 'Birr' after devaluation and introduction of the three methods of 

exchange rate determinations and what measures have been taken to align 

(equilibrate) the real exchange rate of the 'Birr'? 

1.3 Objective of the study 

The objective of this research in general is to check whether the measures taken by 

policy makers attained the desired goal and identify the factors that contribute for 

the failure, if any. 

The specific objectives of this study are: 

a) Identify the behavior (path) of the real exchange rate of the 'Bin' after the 

economic reform. 

b) Detelmine the equilibrium real exchange rate of the 'Birr,' the stability (long

run equilibrium), the dynamic (short-run equilibrium) of the real exchange 

rate of the behavior of the 'Bin' and their implications. 

c) Identify the determinants of the real exchange rate of the 'Bin'. 

d) Examine the effectiveness of devaluation and the three methods of exchange 

rate detelmination. 

e) Give some policy recommendations. 

1.4 Significance of the study 

The study enables policy makers and any interested individuals to know about the 

behavior of the real exchange rate of the 'Birr' and its impact on the country' s 

economy. Moreover the study shows the determinant of the real exchange rate of 

the 'Bin' and the factors that affect the real exchange rate equilibrium in the short

run and long run. This will assist policy makers to understand the causes/factors 

4 
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that misaligned the real exchange rate of the ' Birr' and the possib le so lutions to 

curb the problems that levels. 

1.5 Data Sources and Methods of Data Analysis 

1.5.1 Data Sources 

For thi s study data are co llected from publi shed and unpubli shed 

secondary sources. The main sources are National Bank of Ethiopia 

(NEE) quarterly bulletins, International Financial Statistics, and 

different publications of the Ethiopian Economic Association. 

1.5.2 Methods of Data Analysis 

In analyzing the data, combinations of statistical and econometric 

techniques are used. 

In the first teclmique, statistical and time senes properties such as 

means, standard dev iations, and trend coefficients, coefficients of 

variations, max imums, mini mums and correlation matrices will be used. 

These measurements are used to show the variability, trend and behav ior 

of the real exchange rates. 

On the econometrics part, different procedures are performed. The first 

procedure is testing the . stationarity of the time series data. This 

procedme is mandato ry prior to proceeding to regression analysis. A 

given time seri es data is said to be stationary if it has a zero or at least 

constant mean, constant variance overtime and if the covariance 

between observations in two time periods depends only on the di stance 

of the lag between the time period rather than on the actual time the 

covari ance is computed (Gujarati , 1995, Hanis, 1995). The second 

procedure is integration order test. It is apparent that most time series 

data have stochastic trend and such stochasti c trend can be removed by 

differencing once (Baffs et al). Such variab les are integrated of order 

5 
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one, or 1(1). This means these variab les are non-stationary in levels but 

after differencing once. This stationarity test is done using Dickey

Fuller (DF) and Augmented Dickey-Fuller (ADF) methods because it 

has superior small sample propeliies. 

The thi rd procedure is cointegration test. It is apparent that some times 

series data are integrated order one while other integrated order zero. If 

times series data that are not stationary at level and regress ion is done, 

the result will be spurious that has high R2 and sign ificant t-stati sti cs. 

But the results would be meaningless. In order to so lve this problem 

cointegration test is perfo rmed using either the Engle or Granger (1 987) 

two gep. procedure or Johansen max imum likelihood method . In the 

Engle-Granger method, fi rst, the long run static model, consisting of 

1(1), is estimated and obtain the residual then, second, the stationarity of 

the residual is tested. If the residual is found stationary, the vari ables 

used are said to be co integrated and they have long run relationship. 

Nex t to thi s, the error correction model is estimated and the first 

difference of the dependent variable regressed on the first di fference of 

the explanatory variables (with the appropriate lag) and the first lag of 

the res idual obtained from the static model. 

The other method is the Johansen maximum likelihood procedure fo r 

the estimation and determining the presence of cointegration vectors in 

vector autoregress ive (V AR) system. This system is one [oml of 

multi valiate modeling where no vari able in the system is assumed to be 

exogenous a prIon . 

Based on these methods, both the dependent (real exchange rate) and 

independent or explanatory (fundamentals of real exchange rate) 

variables will be checked whether they are stationary and integrated of 

6 
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order one. And also the co-integration equations and the error correction 

counter parts will be specified. 

Since the time framework on which this paper focuses is from 1991192 

to 2003/04, the arumal data collected are not suffic ient for econometric 

ana lysis. Thus, they will be converted to quarterly data using different 

conversion methods. Based on the econometric techniques both the 

long-run equilibrium and the short-run dynamic adjustment parameters 

will be estimated. 

1.6 Model Specifications 

After performing the above mentioned procedure the next step is modeling of the 

real exchange rate. In modeling and analyzing the real exchange rate, this paper 

wi ll basically adopt the model by Edwards (1989, 1991). The rationale to use this 

model , as Edwards (1989) noted because it allows for both real and nominal 

variables to playa role in the short and long run determination of real exchange 

rates. 

1.6.1 Constructing Real Exchange Rates 

Prior to modeling first the bilateral real exchange rates and the real 

effective exchange rates should be constructed. The former use to 

measure the behavior of the real exchange rate against the U.S. dollar 

where as the real effective exchange rate (REER) helps to measure the 

behavior of real exchange rate of a currency against the currency of 

different countries. 

Based on Edwards' (1991) formula the following three indices are 

constructed. 

BRERIus l=Eus x WPIus ____________________ 8 
CPIEth 
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BRERIus2=.Eus x CC~~~~------------------------------0 

REERI= L W i~i!x WPIilmm __ mmmmm __ m __ 0 
CPI ElH 0 

Illtroductioll 

Where Eus is the nominal exchange rate of the 'Birr' with the United 

States do llar. 

• CPlus is the consumer price index of the United States. 

• WPIus is the wholesale price index of the United States, which is 

taken as the proxy for the price of tradable goods. 

• CPIETH is the consumer price index of Ethiopia proxied by General 

Price Index and used as the proxy of non-tradable goods. 

• Wjt is the average trade share of country j at time t. 

• Ejt is the nominal exchange rate of the respective trade partner j 

against the 'Birr ' at time t. 

• CPIjt is the consumer price index of the respective trade partner j 

of Ethiopia at time t. 

• WPIjt is the wholesale price index of the respective trade partner j 

of Ethiopia at time t. 

In constructing of the above indices the following procedures will be 

pursued: 

a) The nominal exchange rate indices (Eus) are taken from NBE 

Quarterly Report. 

b) CPIETH is consumer price index for Ethiopia proxied by General 

Price index of the country. 

c) REER index is taken from NBE unpublished report. 

The other index developed is the parallel market bilateral real exchange 

rate (PMRER). This index is developed with respect to the currency to 

which the domestic currency is pegged. In view of this the general 

PMRER index with respect to the U.S. dollar is given by; 

8 
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PMRER I , = (PM), WPP" ------------------~ 
CPJ \J 

12th 

Where (PM), is an index of the parallel market bi lateral nominal 

exchange rate with respect to the U.S. dollar, 

• WPluS is the U.S. wholesale price index, and 

• CPJEth is the domestic country price index. 

All variables are as defined above. 

Modeling the Equilibrium Real Exchange Rate 
(ERER) 

The model of equi li brium real exchange rate used in this paper is 

formulated based on the model developed by Sebastian Edwards 

(Edwards, 1991) 

Accord ing to Edwards (199 1) real exchange rate (RER) is defined as 

fo llows. 

RER = (P \/PN)-----------------------------G) 

Where P' T is the domestic price of tradables and PN is the domestic price 

of non-tradables. 

In deal ing with the modeling of the ERER, it is necessary to bear in 

mind that the ERER is not an immutable number. If there are changes 

in some variables that affect the internal and/or the external equilibrium 

of a country, the ERER wi ll be changed. 

The general theoretical model of the ERER is given by the fo llowing 

equation: 

ERERi,=f(TOTi' , GCGDP" INVGDP" EXCRE,. DEH" EXCON,)---G) 

Where ERER is equilibrium real exchange rate, 

TOT is the terms of trade, 

GCGDP is the ratio of government consumption and gross 

domestic product, 

INVGDP is the ratio of investment and gross domestic product, 

9 
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EXCRE is excess supply for domestic credit, 

DEH is the ratio of government deficit and lag of high powered 

money, 

EXCON is exchange control. 

In the model of ERER there is no one equilibrium value of the real 

exchange rate, but rather a vector of equilibrium relative prices and 

RERs. 

The models with regard to the behavior and dynamics real exchange 

rates are Edwards (199 1) specified as follow. 

"'log et = 8{log e',log et-d-A.{Zt-Z/}+0{log E(" log E}-4J{PMPRt-

PMPRt_ t } -----------------------------------------------0 
where e is the actual exchange rate, 

• e' is the equilibrium real exchange rate, which in turn is a function 

of the fundamentals , 

• Zt is an index of macro economiC policies like the growth of 

domestic credit, 

• Z' is the sustainable level of macroeconomic policies to be defined 

later, 

• E is the nominal exchange rate, 

• 0, A., and 8 are positive parameters that capture the most important 

dynamic aspects of the adjustment 

This shows that the actual dynamics of real exchange rate responds to 

the above variables which can called the three forces. For instance, in 

• the real dynamics the term -A.{Zt-Zt} measures the role of 

macroeconomic policies in real exchange rate behavior. Thus, 

According to the above model if macro economic policies, other things 

remain constant, are inconsistent the RER will appreciate (Edwards 

10 
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Illtrodlictioll 

Based on Edwards (1991), the model for ERER can be specified as 

follow: 

Log e,'=Po+Pdog (TOT), +P210g (GCN),+Pl log (CAP CONTROLS), + 

P410g (EXCHCONTROLS), +Pslog (TECH PRO), +P610g 

(INVGOP), - ljJ {PMPR,-PMPR,_t }+u, -------------------------0 
Where e,' is equilibrium exchange rate at time t, 

• (TOT), is terms of trade at time t, 

• (GCN), is government consumption of non tradables at time t, 

• (CAPCONTROLS), measures of extent of controls over capital 

flows at time t, 

• (EXCHCONTROLS), is index of the severity of trade restrictions 

and exchange contro ls at time t, 

• (TECHPRO), is the measure of technological progress at time t, 

• (INVGOP), is the ratio of investment to GOP at time t, 

• U, is the error term at time t. 

Edwards (1991) uses proxies for some variables fo r which data are not 

available as follows: 

• TECHPRO is proxied by the rate of growth of real GOP, 

• CAPCONTROL is replaced by the lagged ratio of net capital flows 

to GOP for there is no appropriate proxy, 

• EXCHCONTROL is proxied by the spread between the parallel and 

official rates in the foreign exchange market, 

• GCN is proxied by Government consumption/GOP i. e. GCGOP. 

Based on these models, the long run and short run (Equilibrium) Real 

Exchange Rate models are spec ified as follow. 

The long run (Equilibrium) Real Exchange Rate 

Model: 

Though the model is generally as given above, the one that will be 

estimated in thi s paper is given as follow. As it can be clearl y seen, 

II 
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some of the variables are not used because of the unavailability of time 

series data. 

The purpose of this model is to show the long run relationship exists 

between the dependent variable and each independent variable. 

ERER= CiO + Ci,TOT + Ci2EXCON +Ci3EXCRE + Ci4INVGDP + CisDEH 

+Ci6GCGDP +Ci7NOMDEV + CigPMRER + Ci9CAPINF + Et ---

-------------------------------------------------------------~ 
Where EREER is effective real effective exchange rate, 

• TOT is terms of trade, 

• EXCON is exchange control, which is proxied by tariff revenue 

from imports/total value of imports, 

• EXCRE is excess credit proxied by the rate of growth of domestic 

credit less the lagged rate of growth of real GDP, 

• INVGDP is the ratio of investment spending to GDP, 

• DEH is the ratio of Government deficit to lagged high-powered 

money, 

• GCGDP is the ratio of government consumption spending to real 

GDP, 

• NOMDEV is nominal devaluation, 

• PMRER is the parallel marker real exchange rate proxied by 

parallel market bilateral real exchange rates(PMBRER), 

• CAPINF is capital inflows, which is the difference between total 

disbursement and total debt services. 

1.6.4 The short run (Equilibrium) Real Exchange Rate Model 

After establishing the long run equi librium model the next step is 

modeling the short run equil ibrium real exchange rate . This short run 

equilibrium real exchange rate shows the dynamic behavior of the real 

12 
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exchange rate in the short run. In fact it is also called the short run error 

correction model. 

Thus, the short run model that will be used in thi s paper IS given as 

fo llow. 

L1ERER= ao + alL1TOT + a 2L1EXCON +aL1JEXCRE + a4L1INVGDP + 

a;L1DEH +a6L1GCGDP +aL17NOMDEV + asL1 PMRER + a9L1CAPINF 

+ e, -------------------------------------------------------------------- --~ 
Where L1 represents the change of difference whi le other variables are as 

defined above. 

1. 7 Hypothesis 

In doing this study the hypotheses that will be tested are the following: 

a) Empirical evidences assert that in most developing countries the two 

alternative bi lateral real exchange rates indices (BRER of PPP and BRER of 

Salter-Swan model) move closely together. Thus, the two alternative 

bilateral real exchange rate indices in Ethiopia move closely together. 

b) The BRER and MRER indices move in opposite direction in Ethiopia after 

the exchange rate reform. 

c) The movements of the tlu'ee real exchange rates i. e. the two bilateral and the 

multilateral real exchange rates are fai rl y variable (or are not as such highly 

vo latile) and they have significant long-term trends and stable. 

1.8 Organization of the Study 

The paper is organized in the following form: The first chapter discloses the 

issues to be investigated and the motivation of the study. As mentioned in this 

chapter, the motivation of the study is lack of enough empirical evidences on the 

topic after the economic reform, particularly the liberalization of foreign exchange 

market. 

13 
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Conceptual, theoretical and empirical evidences are discussed in the second 

chapter. Under the conceptua l framework, the measurement, determinants and 

equi librium of real exchange rates are discussed. Pertaining to literatures, only 

some literatures that are high ly related to the behavior of real exchange rates 

reviewed. 

Chapter three dea ls with the exchange rate policy and economic reform in Ethiopia 

is covered. In this chapter, the rational for devaluation, the introduction of the 

auction system, the estab li shment of Forex Bureaus, and inter-bank foreign 

exchange market are discussed. 

Chapter four presents the empirical results and interpretation of the coefficients in 

the long run and short run. 

Conclusions and policy recommendations are presented in chapter five. 

14 
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CHAPTER TWO 

REVIEW OF THEORETICAL AND EMPERICAL 

LITREATURE 

2.1 Review of Theoretical Literature 

2.1.1 Measurements of Real Exchange Rates 

The rational why RER is measured is in order to see its movement (behavior) 

there by to determine the country's competitiveness. For instance, RER is said 

to be appreciated when it declines and depreciated when it increases. 

Accordingly, an increase (depreciation) of RER makes the tradable sector of the 

economy more profitable causing resources to move from the non-tradable sector 

to tradable one. Hence, the depreciation of the RER shows an increase in the 

country's external competitiveness and a decrease (appreciation) in RER results 

the opposite result provided that the relati ve prices of goods in the rest of the 

world is constant in both cases. 

But the crucial question is how can the RER be measured? In this section, the 

methods of RER measurements and the problems associated with each method 

are reviewed. The first problem related with the measurement of RER is 

choosi ng the price index. This is nothing but choosing the appropriate proxy for 

each price levels used in RER measurement. The second problem is related to 

choosing the appropriate exchange rate. The third problem is related to choosing 

the appropriate baskets and we ighting of domestic and foreign goods for 

measurement ofRER. 

With regard to the first problem, different theories suggested different 

approaches. Purchasing Power Parity is the first theory that forwards its idea to 

solve the problem of choosing the appropriate proxy. According to thi s theory 

RER can be measured using the same CPI or WPI of home ood foreign country, 

or using some components of CPr. This rationales to measurer RER using this 

method, according to PPP, are data on cpr are easily available, cpr is the correct 

measure of inter-country relative prices in the case of two countries, CPI makes 

15 



Review o(Theoretical amI Empirical Literature 

computation RER easy, c pr contains a broad group of goods including se rvices, 

and a RER obtained using thi s method provide comprehensive measures of 

changes in competitiveness. 

As a result of these, it is widely used in empirical studies on developed and 

developing countries. For instance World Bank staffs have made research on real 

exchange rate on (T . Wang, 2004, Krichene, 1998, X. Li , 2003) Even though, thi s 

method has these advantages, its drawbacks are (I ) it fails (0 capture changes in 

the relative incentives guiding resource allocation across the tradable and non 

tradable sectors, (2) CPT is an imperfect measure of non-tradable prices (3) the 

index used includes large number of traded goods. 

The second approach in measurement of RER is Salter-Swan or tradable - non

tradable approach. According to this approach RER is the ratio of the tradable 

and non-tradable goods. Since it is di fficult to obtai n the price of these goods, 

they are proxied by wholesale and consumer price index respectively. Some 

scholars accept this method of measuring RER because, according to them, (1) 

foreign countries ' WPTs can be considered as fair proxies for the world price of 

tradable goods and the domestic CPT contains a very high proportion of non

tradable goods, thus, these indexes are more reasonable fo r the measurement of 

RER, (2) the same index can be computed for a large number of countri es and 

(3) using WPls, which contain mainly tradable goods, to compute the RER 

would solve some of the problem ari sing from e PTs. These propositions, 

however, have also been subject to criticism. The criticism forwarded against 

these propos itions says that (I) WPls contain highly homogeneous tradable 

goods whose prices tend to be equated across countries when expressed in a 

common currency, (2) there are considerably more variation in how WPls series 

are constructed across countries than for the corresponding cprs, (3) the RER 

computed using these indices will not vary enough to measure actual changes in 

competitiveness (Keynes, 1930; Officer, 1982 cited in Edwards, 1989), (4) 

variation in the RER can occur even if the law of one price holds for individual 

goods, if the weights on those two goods differ in the respective consumption 

basket, (5) using WPI may include a large component of imp0l1ed intermediate 

goods, such that the resulting RERs are not a good measure of competitiveness , 
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(6) international comparisons based on WPls (as well as other indices) may be 

distorted by the use of different weights across countries. 

In spite of all these arguments, a more practical proposition to construct the RER 

index is using CPI or WPI to build the proxies for tradable goods and non

tradable goods. This is because these indices are available on monthly bases in 

every country. The problems with this proposi tion are (1) selecting which 

components are to be included as part of the price index, (2) se lecting what 

weight to attach to each component of the proxies. These problems are 

insurmountable and their solution will basically require good judgment. For 

more purpose, however, it is advisable to stick to RER indices constructed from 

the traditional price indices because the cost of building these series is relatively 

low and cross country comparison can be made more easily (Edwards, 1989). 

The second problem is related to identify which nominal exchange rate is most 

appropriate in measuring RER. Pertaining to determining the appropriate 

nominal exchange rates there are two different views. The first view says for 

industrial countries , the single nominal exchange rate which is used as official 

exchange rate truly represents the market price of foreign currency in that they 

have unified exchange rate and currencies that are freely convertible for current 

and capital transactions. 

The second view says for developing countries, unlike industrial countries, the 

official exchange rate does not represent the market price of foreign currency 

be calIse their currencies are not readily convertible for capital transaction even if 

they have unified exchange rate, which is more common. Moreover, these 

countries confront many problems, which are acute in developing countries 

application but not found in developed countries such as the prevalence of 

exchange control, parallel (black) foreign exchange market, substantial 

smuggling, unrecorded trade, and large shifts in the terms of trade, trade policy 

and trade partners (Hinkle and Montiel). These problems create complexity in 

measuring the RER in developing countries and also the RER obtained using 

official nominal exchange rate could be quite misleading to use as an economic 

indicator. Thus, deciding which of the two exchange rate, offic ial nominal 
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exchange rate or parallel nominal exchange rate, is more relevant to measure a 

country' s RER is not an easy task even though thi s depends on the situation in 

the country concerned. It may in some cases be desirable to use both these 

exchange rates fo r analytical purposes rather than trying to arrive at single 

unique measures of the external RER. In this regard, Jogenson and Paldam 

(1986) (cited in Hinkle and Nsengiyumva, 1999) argue that using an average of 

the parallel and officia l rate is usually much more stable and representative than 

either of the two rates separately 

2.1.2 Types of Real Exchange Rates 

Basically both PPP and Salter and Swan approaches use two methods of RER 

measurements. The first rea l exchange rate measurement is bilateral real 

exchange rate. This exchange rate is used when only two trading partner 

countries are considered. Note that the practical method of measuring BRER 

using these approaches is shown in section 1.6.1. BRER is not only the simplest 

and easiest to calculate the external RER indices I but also it serves to compare 

the price of a representative consumption or production basket of a foreign 

country measured in the same currency, it also indicates the relative value of the 

domestic and fore ign currencies and useful both as a bilateral and as a more 

general indicator of the external RER in cases in which a country belongs to a 

currency bloc or has one dominant trading partner (Edwards, 1991) Moreover, 

BRER measures the competitiveness of a country with its trade partner. In other 

words, a decline in BRER index reflects an increase in the price or cost of 

domestic goods and services relative to foreign goods and services. This means 

that if BRER declines, the country's goods and services will be expensive in the 

trade partner country, and thus, it calUlot be competitive. Nevertheless, it should 

be noted that bilateral movement could be misleading indicator of the overall 

decl ine in the dollar ' s va lue. 

The second type of real exchange rate is multilateral RER (MRER). The 

multilateral RER is a lso commonl y known as real effective exchange rate 

(REER). In order to compute REER, in practice, some sort of we ighted, or 

J The detail of external and internal exchange rates are discussed in Hin kle and Monti el , 1999 
PP41-4 5 
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' effective' measure is used. By far the most common means of calculating an 

effective RER is to we ight the currencies by trade weights. This simple 

statement hides a number of complications such as (I) does one use export 

weights, import we ights or both? What does one do about third market-that is 

how does one measure RER when one wishes to measure relative prices between 

the home country and foreign goods in third foreign country? 

Like the BRER, an increase or decrease in the va lue of MRER (REER) reflects 

real depreciation (appreciation) of the domestic currency. Moreover, these real 

exchange rates provide a measure of the degree of competitiveness of a country 

relative to a group of its trade partner. It should be noted , however, that in a 

world where the principal currencies are floating, multilateral real exchange rates 

could exhibit significant departures from bilateral real exchange rates (Edwards, 

1991). Note that the practical method of measuring MRER (REER) using these 

approaches are shown in section 1.6.1 

2.1.3 Determinants of Equilibrium Real Exchange Rates 

Equilibrium real exchange rate (ERER) is determined by a number of variables 

such as govenunent consumption, investment, terms of trade, capital inflow etc. 

These immediate determinates of ERER are called real exchange rate 

fundamentals here after called simply fundamentals (Edwards, 1989) 

These umdamentals are generally categorized in to two groups: external 

fundamental and domestic fundamental. The domestic fundamental in turn can 

be divided into those variables that are directl y affected by policy decisions and 

those that are independent of policy decisions. 

In the empirical literature, however, researchers focus on umdamentals that are 

relevant to their particular solution. Edwards (1989), for instance, identified 

fundamentals that are domestic and susceptible to policy impact such as the 

composition of government expenditure, import tariffs, import quotas, export 

taxes, exchange and capital contro ls, and other taxes and subsid ies. 
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Elbadawi and Soto (1995) also identified that the main determinants or 

fundamenta ls of RER in developing countries are terms of trade, the degree 

openness of an economy, capital flows and nominal exchange rate. 

In this section, the most important fundamentals of ERER for developing are 

discussed below. 

Terms of Trade (TOT): - is one of the determinants of RER that is given as a 

ratio of the relative price ofa country ' s exports and imports as shown below. 

TOT=PxJPm 

Where, TOT is terms of trade, Px is relative price of export and Pm is relative 

price import. 

The impact of TOT on RER is analyzed mainly in two ways. The first analysis is 

traditional which says the deterioration of the TOT reduces the real income and 

results in a decline in the demand for non-tradable goods. In order to restore 

equilibrium the relative price of non-tradables has to decline that is there has to 

be an equilibrium real appreciation. The converse is true for equili brium real 

depreciation (Edwards, 1991 ). 

The second, view criticizes the traditional view by saying the income effect is 

only part of the story-and under some circumstances, not even the most 

impOllant one. In order to understand the way, how TOT shocks affect the 

equi librium RER, income and substitution effects, as well as inter-temporal 

ramifications, should be analyzed. According to this view, a decline in the TOT 

causes a reduction in real income, and therefore, a fall in demand and the relative 

price for non-tradable goods. However, the substitution effect of a TOT 

worsening is less straightforward. Again assuming non-tradable and tradable 

goods are substitutes, a TOT worsening will cause the non-trade price to decline 

relative to importable but rise relative to exportable, leaving ambiguous the 

change in the relative price of the non-tradable to the tradable as a whole. If we 

assume that the income effect dominates, we would expect a real depreciation in 

the response to a TOT worsening. 

The problem of the recent view, however, is that when the effects of TOT are 

analyzed in such a way, the TOT impact on RER becomes ambiguous (Edwards, 
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1989, Elbadawi and Soto, 1995 and Baffs et ai, 1999). This is because the direct 

income effect operating through the demand for non tradable may dominate the 

indirect substitution effect that operates through the supply of non-tradable . 

Capital Flow: Capital flow affects the relative price of tradable to non-tradable 

and hence RER. Some economists like McKinnon ( 1976), Cordon (198 1) and 

Harberger (1982,1983) have studied the impact of capital flow on RER assuming 

it is an exogenous action (Edwards , 1991). For example, if there is an 

exogenous capital inflow, it can increase the demand for non-tradable 

commodities, hence rai sing its price in the process. This wou ld in turn 

appreciate the RER. Edwards (1989) in his study of 12 developing countries 

found that an increase in capital inflow appreciates the RER as expected. 

Actually, capital flow is not necessari ly exogenous rather it could be 

endogenous. In many cases capital flow tend to endogenous responding to a 

number of variables including interest rate differentials. According to Edwards 

(1991) liberalization of capital account has two effects on equilibrium RER. The 

first effect is a reduction of tax on foreign borrowing will result in an increase in 

the relative price on non-tradables or in equi librium RER appreciation2. The 

intuition behind the real appreciation is the adjustment that takes place through 

an inter-temporal substitution effect, which operates via movements in the 

consumption rate of interest and income effect. In general, the reduction of tax 

on borrowing shall simultaneously: (a) increase the inflow of capital or fo reign 

borrowing, (b) appreciate RER and (c) worsen the current account balance in the 

initial period. But in the next period, the appreciation or depreciation of RER 

depend on whether the inter-temporal substitution or the income effect 

dominates (Edwards, 1991). 

Moreover, an increase in the interest earning on the foreign assets of the country 

(if the country is a net creditor) and an increase in the net capital flow of the 

country have the same effect on the equilibrium RER. 

2 Note that imposing capital control or restricting capital flow means imposing high tax on 
foreign borrowing th at makes domestic interest rate lower than the world interest there by capita l 
inflow is low. 
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Moreover since liberali zation of capital flows could improve or worsen the 

capital account, depending on the interest rate differential between the domestic 

and the world economy prior to the liberali zation (i.e. depend ing on whether the 

controls acted, on balance, to deter inflows and outflows). If the removal of such 

controls leads to a higher (lower) level of capital inflows, the ERER would 

appreciate or depreciate (Mongardini 1., 1998). 

Pertaining to the developing countries, in the last decade or so , the world has 

also witnessed unprecedented capital market opening in developing countries 

(Hnery, 1997a) Concurrent with this opening is a large flow of capital to 

developing economies. This shows that capital flows in developing countries are 

exogenous and do not necessarily have an origin on interest rate differentials. A 

common case is foreign aid where a poorer country can increase expenditure 

above income due to transfer made from abroad. Even if there is a view that 

says an inflow of capita l increases the demand for non-tradable goods in the 

recipient country and thus leads to the real appreciation of exchange rate, in 

actual case, the impact of capital inflow on RER depends on the propensity to 

consume non-tradable goods in two consecutive periods and income elasticities 

of demand for home goods. Ifthe propensities to consume in the two periods are 

different from zero capital inflow has no effect on equilibrium RER. On the 

other hand, if for some reasons, there is no inter-temporal substitution in 

consumption, the capital inflow will appreciate the RER in the initial period 

only. 

Government Consumption: With regard to the effects of government 

consumptio.n expenditure on RER, there are three views. The first view says that 

changes in the level of government expenditure will also affect RER movement. 

This is because government spending is composed of mainly non-tradable goods. 

An increase in government expenditure, therefore, wi ll lead to a rise in demand 

for non-tradable goods. This is the substitution effect. However, the increase in 

government spending has to be financed through higher taxes (either current or 

future) leading to a decline of di sposable income and a fall in demand for non

tradable goods. This is income effect. In most cases , the substitution effect will 

dominate, and the RER appreciates (Edwards, 1989) . 
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According to the second view, the effect of government consumption spending 

on the RER, depends on whether such consumption is predominantly on traded 

goods or non-traded goods. In fact, here one has to ignore the tax distortion 

effect to make the discussion simple. If the government increases it' s spending 

in non-tradable goods in the first period by financing these additional spending 

by loans, the equilibrium real exchange rate will be affected in two ways. 

During the first period, the demand increase entails a rise in the price of non

tradable goods and hence a RER appreciation. However, for the second period 

the state can increase taxes to pay for their debt, which reduces the available 

income, and then demand falls. This fall in demand leads to a decrease of the 

non-tradable goods price and hence to a RER depreciation. From this, it may be 

noted that it is impossible to tell a priori the effect of changes in government 

consumption of non-tradable on the equilibrium RER. The same situation will 

occur when the impact of changes in government consumption of tradable on the 

equilibrium real exchange rate is analyzed (Edwards 1989). 

The third view states that higher government spending can lead to a more 

appreciated RER because they will likely produce a net increase in aggregate 

demand. The magnitude of the effect will depend on the offset coefficient 

between public and private savings. But even if there is a perfect offset, the 

different ' taste' between the public and private sectors can result in a shift in the 

demand for non-tradable goods and a consequent appreciation. As noted before, 

this government spending effect should appear with constant returns to scale, 

mostly in the short rum, where the capital stock is rather fi xed. 

Edwards (1989) estimated six econometric models of RER determination for 

developing countries and found out that an increase in government consumption 

appreciated the RER in four of the equations he estimated for a group of 12 

developing countries, while in the other two equations (models), an increase in 

goverrunent consumption deprec iated the RER. 

In addition to all these Paiva C. (200 1) states that higher government 

consumption will leads to an appreciation of the exchange rate (probably 
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reflecting a higher ratio of nontradables to tradables in the government 

consumption bundle vis-a-vis the private trade sector. 

Domestic Investment: The effect of domestic investment on RER depends on 

whether an increase in investment changes the composition spending on tradable 

or non-tradable goods. If the increase of domestic investment rate entai ls a rise 

of the share of the non-tradable goods, this will lead to a RER appreciation 

(Edwards, 1989, Baffes et aI, 1999). 

On the contrary, if the relative share of tradable goods goes up, one will get RER 

depreciation. Baffes et al (1999) found that an increase of investment rate leads 

to a real exchange rate depreciation in Ivory Cost. Edwards (1989) also obtained 

the same result for a group of 12 developing countries. 

Exchange rate control: Under conditions of generalized exchange controls and 

rationing, the RER indicies computed using official rates will become more and 

more irrelevant for a number of transactions-and in particular for imports, rather 

the parallel market premium will become higher as exchange controls become 

more pervasive and genera lized and a~ fewer a'nd ' fewer transaciion are 'allowed 

through the official market. When there is a massive domestic credit creation 

under generalized exchange controls and active parallel market, the parallel RER 

and official RER indices move higher growth of domestic credit will 

simultaneously generate an appreciation of the official RER index and a 

depreciation of the parallel market RER (Edwards, 1991). 

Nominal Devaluation: Nominal devaluation will have positive effect on the 

RER and lasting effect on the equilibrium RER if it is undertaken from a 

situation of RER misalignment and accompanied by "appropriate" 

macroeconomic policies. Moreover, it is neutral in the long run. 

2.1.4 The Dynamic Behavior of Real Exchange Rate 

RER behavior and economic growth are linked in two ways (Cottani et aI, 1990): 

First, the RER is one link between policy and performance. Consequently, 
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policies aimed at stabil izing the RER around a realistic level may encourage 

growth via thi s mechanism. Large swings in RER are associated with greater 

uncertainty with respect to relative prices which, in turn, causeing greater risk 

and shorter investment hori zons. This leads to high adjustment costs, as 

production moves back and forth from tradable to non-tradable sectors, and 

increased interest rate volatility owing to financial instability. RERMIS also 

lowers profitability in the industri es in which relative prices are reduced and 

often takes the form of domestic currency overva luation, thus hurting tradable 

activities. Second, both economic growth and the RER are influenced by policy 

which in turn increases the correlation between the variables without necessarily 

implying causality in one direction or the other policies that produce a stable 

environment and encourage a more efficient utili zation of resources also lead to 

stable and well aligned RERs. It should be noted that, while the first link 

suggests that the RER is an immediate determinant of growth performance, the 

second link implies that RER behavior is a reflection of policies that have 

broader implications on performance than those directly associated with the 

RER. 

i) Equilibrium Real Exchange Rate 

The term 'equilibrium' is usually used to show the equality of two things . For 

instance, when the demand fo r a good/serv ice equal to the suppl y of the same, it 

is said to be that there is equi librium . This idea is applicable in the case of real 

exchange rate but wi th slightly di ffe rent context. The real exchange rate is said 

to be at equi librium when the actual real exchange rate equals the long run 

equilibrium value. Nevertheless, the converse does not hold true as it applies to 

goods market. Thus, the distinction between equil ibrium and di sequilibrium 

(misalignment) RER becomes the core of all empi rical analysis of exchange rate 

behavior. 

The equilibrium RER is defined as the relative price of tradable to non-tradable 

that result in the simultaneous attaimnent of equilibrium in the external sector 

(the tradable sector) and the internal sector (the non-tradable sector) of the 

economy (Edwards, 1989). 
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In other words, equilibrium RER refers to the theoretical RER that would have 

prevailed if the economy were simultaneously in internal and external balance. 

Internal balance refers to the economy operating at full employment and at full 

capacity output while external balance refers to a sustainable current account 

position given a country 's desired capital position as a net lender or borrower. 

The equilibrium RER is, however, not unambiguous concept in eCOnOlTIlC 

literatures and a large number of equilibrium exchange rate concepts have been 

proposed (see Montiel, PJ. 1999). Among these theories, theory of purchasing 

power parity (PPP), the behavioral equi librium exchange rate (BEER) and the 

fundamental equilibrium exchange rate (FEER) are reviewed in this section. 

According to PPP theory the equilibrium RER is constant because its 

equilibrium level is formed by looking at the value of the RER in some distant 

period that exhibited external equilibrium (Dornbush, 1982 cited by Edwards, 

1989). Furthermore, this theory argued that recent co-integration and unit-root 

test econometrics models do not test for the proportionality and symmetry 

restrictions, and consequently do not even imply that the RER is stationary let 

alone be constant or unity. Thus, according to this theory, the policy implication 

and RER predictabi li ty are unattainable in this type of modeling (Elbadawi, 

1997). 

On contrary to PPP theory, Elbadawi (1994) argued that given co-integration], 

the basic equilibrium RER is adequate since it accounts the following desirable 

properties: (1) it is consistent with a behavioral model specifying the equilibrium 

RER towards looking function of the fundamenta ls, (2) it allows for flexible 

dynamic adjustments of the RER towards the equilibrium, (3) it allows for the 

influence in the short-to-medium run of macroeconomic and exchange rate 

policies on the RER, and (4) the stochastic nature of fundamentals allows the 

time-series decomposition in to permanent (sustainable) and transitory 

components and a relatively straight forward computation of the equilibrium. 

J The idea of co-integration states that even though indi vid ual series may be non-stationary, there 
may ex ist a linear combination of the series that is stationary. 
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The more recent theory is the behavioral equil ibrium real exchange rate (BEER). 

Clark and MacDonald develop thi s theory in 1999/00. This theory attempts to 

explain the actual behavior of the RER in terms of the relevant economic 

variables. BEER considers the dynamic aspect explicitly and attempts to explain 

the actual behavior of the RER in terms of the relevant economic variables 

(Nilson, 2002). 

Fundamental equilibrium exchange rate (FEER) is another theory developed by 

Williamson (1983,1984). The terminology " fundamental equilibrium exchange 

rate" (FEER) was introduced by Williamson (1985) to designate the concept 

that the equilibrium exchange rate is driven by economic fundam entals and can 

therefore deviate substantially from the of PPP. 

According to FEER concept, the equilibrium RER paths are based on the 

permanent historical time-series components of the fundamentals. The 

difference between the equilibrium RER and the FEER essentiall y relates to the 

normative concept of what is a "sustainable equilibrium" (Williamson, 1994 

cited in Elbadawi, 1997). 

In spite of these controversies and due to the fact that the existence of an 

equilibrium value of the RER does not mean that the actual RER has to be 

permanently equal to thi s equilibrium value, the actual RER will often depati 

from its equilibrium value . This deviation is called real exchange rate 

misalignment. Misalignment of RER is defined as the deviation of the actual 

RER from its long run equilibrium value (Haque and Montiel. 1999). 

ii) Misalignment (Disequilibrium) Real Exchange Rate 

Exchange rate misalignment may be defined as the deviation of the actual RER 

from its long run equilibrium value (Montiel. PJ.1999). Like equilibrium RER, 

exchange rate misalignment becomes an important concern for policy makers 

because correction of a real exchange rate misalignment (RERMIS) is widely 

acknowledged a one of the crucial conditions for improving economic 

performance and ensuring macroeconomic stabi li ty, a mi sallocation of resources, 
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and capital flight. As a consequence, macroeconomic disequilibrium whose 

correction generally entails both demand management policies as well as RER 

adjustments. In practice, however, RERMIS has come to be associated with 

overvaluation, particularly in the case of developing countries. It is widely 

acknowledged that such misalignments competitiveness by overpncmg 

exporting. This would result in foreign exchange resources. This, in turn, 

ultimately lead to a sharp devaluation in the wake of an external balance of 

payment crises with the associated adverse impact on domestic prices and 

production. 

The other effect of RERMIS is causing a misallocation of resources by distorting 

the prices of domestic goods relative to each other and to international prices. 

This would adversely affect domestic investment, causing losses to domestic 

production through reduced efficiency. 

The third effect of RERMIS is affecting domestic financial market adversely by 

increasing uncertainty in financial market and by encouraging speculation 

against the domestic currency. If the overvaluation is sustained, many industries 

and banks may fail due to speculation. In the latter case, the government may 

have to bear costs to bailout the financial system. 

Deviations from PPP can be viewed from two perspectives: traditional and 

efficient-market perspectives. The traditional perspective argues that there are 

three possibilities for the PPP deviations: 

Shocks that have transitory effect. In such case, PPP deviations Et are serially

uncorrelated white noise. 

Real shocks that have permanent effects on the current level of the RER, but the 

effects gradually die out. In this case, PPP deviations are persistent, but relative 

PPP holds in the long run. The RER thus displays mean reversion. 

All previous real shocks have permanent effects on the current exchange rate 

level. In this case, Et is a non-stationary process, implying that relative PPP does 

not hold in the long run. 

iii) Long run Equilibrium Real Exchange Rate 

The long run equilibrium RER is defined as the ratio that, for sustainable values 

of other real variables such as trade, taxes, capital flows and technology, results 

in the simultaneous attainment of internal and external equilibrium. Edwards 
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(1989) also stated that the long run equilibrium RER is affected by real variables 

only that can be classified as internal and external fundamentals. 

As far as determination of long run equilibrium concerns, there are at least four 

approaches. Out of these four approaches only two of them are here discussed 

briefly. 

The first approach is the (relative) PPP-based approach. This approach is widely 

used by many economists (refer section 2.2.3.). With regard to the methodology 

Haque and Montiel (1999) said that an economist could use one of the following 

methodologies in order to compute long run equilibrium RER. 

The analyst can simply adopt ex ante the traditional relative-PPP view on the 

determination of the long run equilibrium RER that essentially takes the long run 

equi librium RER to be constant. The decision to apply this PPP approach in this 

case would be made without considering the data. 

The analyst may view the long run equilibrium RER as being determined by a 

broad set of fundamentals , which may turnout ex post to be stationary in a time 

series sense for the specific country concerned. In this case the approach IS 

adopted only after RER for the country concerned passes a stationary test. 

Either of the above mentioned methods used the theoretical and empirical work 

on PPP has suggested that equilibrium RER may be estimated either using (i) a 

base year or (ii) long term trend value. When the analyst uses a base year 

method, he/she chooses or identifies a base period where the actual RER 

coincides with equilibrium-PPP value or transitory shocks are negligible. Thus, 

the actual RER in the base period represents the estimate of the equilibrium rate 

and the nominal exchange rate consistent with the long run equilibrium RER 

from that movement on can be calculated by simply adjusting the nominal 

exchange rate for the cumulative difference between domestic and foreign 

inflation. If the analyst uses method (ii) the stationarity of the RER forces the 

analysts to take position that its fundamental determinants are either individually 

stationary-that is, their "permanent" values have not changed during the samples 

period although the fundamentals may have been subject to transitory variations-
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or that any non stationarity fundamenta ls must be co-integrated among 

themselves. 

Like wise other theories, this has also its own advantages and limitations. Some 

of the advantages of the PPP-based approach are (i) it requires limited data, (ii) 

the methodology is simple and transparent, (iii) a number of multi-country 

statistical analysis of misalignment are also avai lable for comparative purposes. 

On the other hand, the limitations of this method are (i) external data are used for 

all traded goods in lieu of the theoretically preferable external RER for traded 

goods as a result of lack of data on internationally traded goods, (ii) The PPP

based analysis relies on relatively, simple base-year or mean-trend estimates of 

the equi librium RER. If there are permanent changes in fundamentals and hence 

in the equilibrium RER base period estimates of misa lignment may no longer 

relevant and PPP analysis is of little help in determining the new equilibrium 

RER, and the last limitation is RER can be quite volatile-and coverage to the 

mean, is typically quite slow. Hence, the RER may diverge from a PPP-based 

equilibrium for longer periods, and it may be of little practical use for policy 

purposes. 

iv) Short run Equilibrium Real Exchange Rate 

In the short run, according to Edwards (1989) the RER may be affected by both 

real and nominal factors. Under predetermined nominal exchange rate regime 

inconsistent macroeconomic policies will generate, in the short run, RER 

misalignment. If the system is left on its own, the convergence of the actual to 

the equilibrium RER will usua ll y take some time. The speed at which this 

convergence will actually take place will depend on the model's parameters, and 

on the extent of capital mobility. 
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2.1.5 Theory of Purchasing Power Parity 

The theory of purchasing power parity (PPP) IS one of the fundamenta l 

principles in international finance. It states that prices across countries should 

be equal when converted to a common currency (absolute PPP), or less strictly, 

the change in the exchange rate should be equal to the difference between the 

changes in the domestic and foreign price indices (relative PPP). 

The purchasing power parity (PPP) theory, sometimes called the "inflation 

theory of exchange rates" can be traced back to the Salamanca school in 16th 

century in Spain, and to the writing of Gerrard de Malynes appearing in 1601 

in England (Hoontrakul, 1999). In fact, David Ricardo first discussed the 

concept of PPP and latter Keynes appreciated it. The Swedish economist 

Gustav Cassel, however, first used the term "Purchasing Power Parity", in 

' 1998. Cassel explained PPP in his book as follow: 

" At evelY moment the real parity between two countries is 

represented by this quotient {inflation} between the purchasing 

power of the money in the one country and the other. 1 

propose to call this parity the 'purchasing power parity '. As 

long as any thing like free movement of merchandise and a 

some what comprehensive trade between the two countries 

takes place, the actual rate of exchange can not deviate very 

much ji-om this purchasing power parity" (Cassel, 1918 PP 

413, Cited by lsard 1997). 

In the simplest version of PPP, the price level in one country is equal to the 

product of the price level in the other and the nominal exchange rate between 

their currencies. This theory has been consistently used as a base line 

assumption in both theoretical and empirical research on exchange rate. 

According to Purchasing Power Parity (PPP) theory, RER is defined as the 

value of nominal exchange rate (E) corrected by the ratio of the foreign price 

(p.) to the domestic price (P) as shown below (Edwards, 1989). 
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eppp=E (p* IP)------------------------(2.2.1) 

These two prices are broad based price index such as CPIs of foreign and home 

country (Haque, N.U. and Montiel , P.J. 1999)1. The concept behind this 

definition is that CPls of home and fore ign country expresses each country ' s 

price situation that is inflation. Thus, defining RER using cpr along with the 

nominal exchange rate is appropriate. In fact, the arguments to and against are 

di scussed in detail in the theoretical review part. 

Basically, the corner stone of PPP is the ' law of one price' that states that the 

price of a homogeneous good is the same in all countries when expressed in 

common numerior in the absence of tariffs, quotas, and other trade barriers, 

trade arbitrage in goods markets. 

Since PPP equates the prices of two homogenous goods in di ffe rent countries, 

it is possible to say that PPP is in essence, the rate of currency conversion that 

equal izes domestic and fo reign price levels (Lan, 2003). The mechanism 

behind PPP is the international (free) trade that makes the prices of two goods 

equal across countri es when expressed in the same currency. Hence the theory 

ofPPP is essentiall y a theory of internationally traded goods. 

Many economists deal with PPP theory in relation to exchange rate in different 

contests. Frenkel (1978) said that PPP is a central building block in the 

monetary models of exchange rate determination (Ahking, 2003). Lan (2004) 

also enhanced thi s idea as follows: 

" PPP is a theoretical equilibrium condition that connects the 

behavior ef exchange rates and prices in the long run " (Lan, 

2004 P 10) 

Despite the fact that the theory has been known for centuries PPP remains as 

controversial as ever. During the past three decades, there have been heated 

debates about the validi ty of PPP and professional confidence in the theory has 

experienced considerable ups and downs. 

1 The advantages, disadvantages, and other ideas related to the measurement of RER are 
discussed in detail under measurement of RER. 
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First, practically PPP exchange rate does not hold most of the time due to 

differences in representative commodity bundles, transportation costs, tariffs 

and other business to trade, imperfect or incomplete market and imperfect 

information. For this argument, PPP theory responds that the exchange rate 

tendency to equate the ratio of price levels in the two countries, as defined 

above, ensures that the common currency prices of a standard basket of goods 

is everywhere the same so that there exists no arbitrage advantage to buying in 

one market over another. It also ensures that the real (exchange rate adjusted) 

purchasing power of both currencies is everywhere the same so that there 

exists no incentive to switches from one currency to another and both money 

are therefore willingly held. Thus, the PPP doctrine remains a useful tool even 

when real structural changes produce systematic disparities between exchange 

rate movements and changes in national price levels because it identifies 

divergent rate of price inflation as an important source of exchange rate 

movements and points out that this source could be eliminated if countries 

would pursue stab le non-inflationary monetary policies. 

Another argument against PPP theory is that the existence of transportation 

and other related costs, differential taxes and all other factors that derive a 

wedge between goods prices in different countries hinder PPP to perform well. 

This argument refutes the unnecessary of arbitrage in currency excliange 

explained by PPP theory. The absence of similar consumer preferences m 

different countries also makes the PPP theory unworkable. 

2.1.6 The Theory of Mundell-Fleming or Aggregate Production 

Cost 

The Mundell-Flemming (Keynesian) model IS an open economy 

macroeconomic model used for industrial countries. This model main 

emphasis is to show how the policy mix affects the exchange rate, international 

trade competitiveness and aggregate economic activity. 
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The Mundell- Fleming (Keynesian) model is given as follows: 

Y + 1M = C + I + G + EX Y = C + S + T 

S + T = I + G + NX NX = EX - 1M 

The model assumes that each country produces a single unique aggregate good 

(that is , its GDP), which it both consumes and exports. As the price of each 

country' s good is determined by its cost of production, in the Mundell -

Fleming model, the price index in the definition of RER is an out put price 

index or production cost in the economy, which is composed of exports and 

goods produced and sold domestically by a country (Nsengiyumva, F and 

Montiel , 1999). 

Based on this, this theory constructs RER using the GDP deflators, which are 

avai lable at much lower frequencies particularly in developing countries and 

defines as follow (Montiel , PJ.1999) 

MFRER =Ere X PGDPd IPGDPr------------------------------ (2.4) 

Where MFRER is the Mundell-Fleming real exchange rate, Ere is units of 

foreign exchange per units of domestic currency; P GDPd and P GDl'f are, 

respectively, the domestic and foreign GDP deflators. 

The concept of this theory lies on the assumption of the home country's GDP 

and exports are a single composite good whose prices are in parallel wit,b the 

fore ign country's GDP deflators. Similarly, the foreign currency price of 

import is assumed to move in parallel with the foreign country's GDP deflators 

(Montiel, P.J.1999). 

The Mundell-Fleming version of the RER can also be viewed as measuring 

competitiveness in the aggregate production of all goods, both traded and non

traded. 

This model assumes that export price deflator is equal to the home country's 

GDP deflator and the import price deflator is equal to the fo reign country GDP 

deflator. This assumption makes that the RER and terms of trade are equal and 

endogenous (Ibid). 
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Thus, it is more appropriate fo r industrial countries as their trade is dominated 

by differentiated manufactured products, their terms of trade most of the time 

do not vary substantially and their (CPIs) and GOP defl ators more largely in 

parallel (Ibid) . 

Like other theories, thi s theory also has faced counter arguments. The first 

argument against Munde ll -Flemming theory is its concept of competiti veness 

is based on the domestic and foreign goods, which are not perfectly 

substitutable. According to this argument, for countries that produce a large 

share of standardized goods for their export this model does not work because 

their main problem is not how to produce at lower cost and to sell at lower 

price rather adequacy of domestic incentive to produce goods that are not 

greatly differentiated from other similar countries and to sell at simi lar prices. 

Oue to this difference, this theory becomes seriously misleading in the 

presence of terms of trade changes. 

The other counter argument is Mundell-Flemming model is less applicable for 

developing countries that rely heav il y on exports of fe w primary products and 

whose terms of trade are exogenously determined. In developing countries 

export pries are volatile than the GOP deflator, and it is often desirable 

analytically to distingui sh between the terms of trade and RER. 

The limitation of Mundell-Flemm ing model is its production cost and price 

indexes (such as GOP deflator) include export prices but exc lude the prices of 

import of final goods. Thus, the GOP deflator and the Mundell-Flemming 

RER may be heavily influenced by swing in the vo latile prices of commodity 

expotts and wi ll tend to diverge from the CPI and PPP RER. 

Mundell-Flemming model is not appl icable to developing country where GOP 

defl ator data are avai lable on yearl y bases. The model shows good result when 

high frequency data are used that is Munde ll-Fleming model is suitable for GOP 

deflator available on quarterly or monthly bases. Moreover, GOP defl ator 

cannot be taken as an ideal measure for international comparison among 
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developing countries as non-standardized methods are used for its computation 

in some low-income countries (Haque, N.U. and and Montiel , P.J. 1999). 

2.1.7 Tradable Non tradable or the Salter-Swan Model 

The modern economic interpretation of the real exchange rate owes much to 

the early work of Australi an economist Salter ( 1959) and Swan (1960) (Sail 

and Ndiaye, 1997). These two economists developed the two goods RER for 

developing countries, which is useful to analyze theo retically the effects of 

macro economic policies, and productivity changes on the RER. 

In their work these economists put the distinction between tradable and non

tradable goods in the context of open economy macro economic modeL I 

This theory defines RER as the ratio of the price of traded a nd non-traded 

goods or its inverse, which is given as follows (Edwards, 1989)2 

RER '" e '" P"T 1 11<-------------------- ---------(2.2) 

Where Pr' is the world price for traded goods and fI..J is the (domestic) price of 

non-traded goods. 

As it is di fficult to calculate or obtain the price of traded and non-tradab le 

goods, though they are useful for analytical purpose, the above RER definition 

(equation 2.2) is amended as follow. 

RER '" e '" E P"T 111<-----------------------------(2.3) 

Where E is the nominal exchange rate, and P"T a nd PN are as defined above. 

This definition summari zes incentives that guide resource allocation across the 

tradable and non-tradable sectors. An increasing of e, which is depreciating of 

I Tradab le goods refer 10 exportab le and importab le where as non-Iradab le (home) goods refer to 
goods that are not traded internationally. 

2 In th is case there are two po ints to be noted. The firs t is defining RER as indicated in eq uat ion 
2.2 or its inverse is a matter of convention or tradition. For instance, in Latin America, there is a 
tradition of defi ning RER as equat ion 2.2 while others defi ne RER as the inverse of the above 
equations. The second point to be noted is that the debate on whether the RER should be defi ned 
as equation 2.2 or its inverse. IM F has adopted the in verse while the Latin Americans used 
equation 2.2 (Edwards, 1989). 
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the domestic currency, will make tradable sector profitable and resources will 

move to tradable from non-tradable sector. On the other hand, a decline of 

(appreciating of the domestic currency) will make the tradable sector 

unprofitable because the domestic cost of producing tradable goods is 

increased. This represents deterioration the country's degree of international 

competitiveness if the relative prices in the rest of the world remain constant 

(Edwards , 1991). In other words, this approach is llsed as a measure of the 

competitiveness of tradable sector. 

According to this theory, inflation, tariffs and non-tariff barriers result real 

exchange rate appreciation that reduces the competitiveness of tradable sector. 

On the contrary, trade liberalization most likely lead to real exchange rate 

depreciation, if a stable macro economic environment supports it. 

The counter arguments for this theory are two. The first argument says the 

theory is conceptually not suitable for analyzing in the terms of trade and 

commercial policy because it does not distinguish between, imports and 

exports (Montiel, PJ. 1999). The second argument says this theory has 

difficulty to measure accurately because of lack of data for accurately dividing 

goods into tradable and non-tradable. 
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2.2 Review of Empirical Literature 

Many economists have done empi rical studies on RER behavior, determination and 

estimation of using different approaches to see the determinants impact on the RER 

and to forward policy recommendation in relation to macro economic adjustment, 

macro economic performance, dynamic behavior, etc with reference to developing 

countries, Some of them are briefly reviewed here below, 

Atiqur Rahmana and Syed Abul Basherb (200 I) 1, have done research on 'Real 

Exchange Rate Behavior and Exchange Rate Misalignments in Bangladesh' using a 

single equation approach, Despite the limitation of this methodology, their research 

findings revealed that real exchange rate and the macroeconomic fundamentals 

affecting real exchange rate forms a co- integrating vector and also trade liberalization 

and increase in debt service burden results in a real depreciation of currency. Where as 

increase in capita l inflow, improvement in terms of trade, and increase in government 

consumption of non-tradable results in a real appreciation of currency. Further their 

research findings reveal that nominal devaluation has been able to partly retain its 

effect to have a real devaluation in the short run and their currency was considerably 

overvalued until late 1980s. However, real exchange rate broadly was in equ ilibrium 

during the 1990s. 

P.F Diamandis and G.P.Kouretas (1996) wrote an article on 'Exchange Rate 

Determination: Elllpericai Evidence for the Greek Dracl7lnJ. These scholars have 

done their research using Johansen multivariate cointegration teclmique. From their 

research they found that the proportionality of the exchange rate t~ relative monetary 

aggregate is accepted for the bilateral real exchange rate of the Greek Drachma with 

respect to five currencies. More over they accept the hypothesis of the estimated 

1 Econom ists in North South University, Dhaka, Bangladesh and York Uni vers it y, Toronto, Canada respective ly. 
2 Econom ists in Univers it y of Crete, Greece. 
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coefficient display stability in recurs ive estimates while they reject the hypothes is of 

sample independency of the co integration space in all cases. 

John Bafres Ibrahim A. Elbadawi and Stephen A. O'connell (1997) in their research 

'Sillgle-Equatioll Estimatioll of the Equilibrium Real Exchallge Rate' they have tTied to 

estimate the degree of exchange rate misalignment which was one of the most 

challenging empirical problems in open-economy. As they mentioned in their study 

the fundamental difficul ty was that the unobservable character of equilibri um value of 

the rea l exchange rate despite the assertion of standard economic theories that the 

equilibrium real exchange rate is a function of observable macroeconomic vari ables, 

and that the actual rea l exchange rate approaches the equilibrium rate over time. These 

economists have used an econometric methodology fo r estimating both the 

equilibrium real exchange rate and the degree of misalignment using annual data from 

Cote d'Ivo ire and Burkina Faso. Their empirical findings for Cote d'Ivoire and Burkina 

Faso are broadly consistent with the empirical literature on equ ilibrium real exchange 

rates in developing countries, and they line up well with estimates obtained by other 

methods. But they are not robust. 

C. Pattichi s, M. Maratheftis, and S. Zenios (2002)3 in their empirica l research ca lled 

'Ecollomic FUlldamelltals alld the behavior of the real effective exchange rate of the 

Cyprus poulld, they investigate whether the real effective exchange rate of the Cypms 

pound is misaligned by generating measures of the equilibrium rate. The approach is 

based on the idea that the equ ilibrium value of the real exchange rate is deteml ined by 

economic fundamentals. Two measures of the equilibrium rate are estimated: one 

using the CUlTent values of the fundamentals and one using the long-run values of the 

same variables. The resu lts show that there is no evidence of any serious 

misalignment. 

J Economists in Lebanese American Un iversit y and Cyprus International Insti tute of Management, Standard 
Chartered Bank, London, UK, and University of Cyprus, Nicosia, Cyprus respectively. 
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Yihui Lan (2003),in his paper called 'The 10llg-term behavior of exchallge rates' found 

that the test he used resul ts not only favor PPP, but also suggest a shorter half-life of 

dev iations from parity than that previously reported in much of the literature. As PPP 

holds, there exists a long-run equilibrium value to which the actual exchange rate 

reverts, which we identify with the "equilibrium exchange rate" (EER). 

E 

Elbadawi and Soto (1995) were amongst the economists who have done study on the 

RER and macroeconomic adjustment in SSA and o ther developing countries. These 

economists found that only capital flo w and FOI are co-integrated with the long-term 

equilibrium RER. These find ings, indeed a free with the view that, if capital flows are 

determined to be genuinely Long-telm, the change in RER is a true equilibrium 

phenomenon, and in thi s case no parry action will be required. 

J.P. Joyce and L. Kamas(2003) evaluate the 'Real alld Nomillal Determillallts of real 

Exchallge Rates ill Latill America: Short-Rull Dy"amics alld LOllg-Rull Equilibrium ' 

usi ng co integration analysis and found that terms of trade and productivity explain 

much of the variation in the real exchange rates . And also when nominal variables are 

included in the model, the nominal exchangc ratc accounts for most of the variation in 

the real exchange rates of all three countries. 

E lbadawi & Soto (1997) in their research evaluate the effects of the volume of trade 

and they found a result that support trade liberalization requires more depreciated 

eq uilibrium RER. They al so corporate the view that with out real depreciation, trade 

liberalization could be difficult to sustain (as in the case of eo ted' [vorie since the mid 

1986- 1994 devaluation). The effects of shocks of the terms of trade are, thu s, loca lly 

ambiguous. But the result that there economists found in thi s regard implies that in 

developing countries substitution e ffect dominates income effect because the sign of 

the parameter is negati ve which contrary to the conventiona l result. In fact, there 
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authors have got positive sign to the terms of trade which IS compl ies with the 

theoretical view. 

Ghura and Grennes (1993) also have made study on RER and macro economic 

perfonllance in SSA. These two scholars used poo led time series and cross section 

data for 33 countri es in SSA. Accord ing to their study RER misalignment and 

economic performance have negati ve relationship. These authors conform that higher 

levels of misalignment are accompanied by higher levels of macroeconomic 

instability. Both lower levels of RER misalignment, and instability lead to better 

economic perfor111ance. Moreover, according to these authors, black market premium 

tend to show a greater degree of misalignment in RER than alternative measures 

(Ghura and Grennes) 

The study done by Edwards ( 1991) indicated that RER measured using either official 

as parallel market nominal exchange rates did not behave according to the PP theory, 

Second, Edwards (199 1) found that, us ing 12 developing nations, real and monetary 

facto rs have indeed affected RERs in the way predicated by the theory. In particular, 

these results show that, cetirlls-pariblls, "excessively" expansionary macroeconomic 

policies wi ll re,ult in RER on evaluation. These results al so provide strong support for 

the view that equ ilibrium RER respond to real disturbances such as terms of trade 

shocks, and can exhibit significant movements through time. Moreover, the regression 

results show that for most fundamentals, it is impoltant to make a distinction between 

temporary and pernlanent disturbances (Edwards, 1991) . 

As far as the context of Ethiop ia, till now only two master theses and one paper are 

done. The first paper was done by Andualem Berhanu (1996) under the title of 'The 

Behaviar and Dynamic aJ Real Exchange Rates'. The second paper was done by Equar 

Desta (200 I) under the title of 'The Determinants aJ Real Exchange Rates '. Melese 

Minale (200 I) also has done paper for NBE on the 'Determinants aJ The Equilibrium 

Real Exchange Rate'. 
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Andualem Berhanu (1996) in his research he considered the period of 1960 to 1991 

and analyzed the data using OLS. From his research he found that the behavior of the 

real exchange rate is unstable, some of the fundamentals considered in his study are 

statistically insignificant to determine the real exchange rate, and the real exchange 

rate of the 'Bin' has been misa ligned. 

Equar Desta (200 I ) has taken the period of 1985Q 1 to 2000Q2 for hi s study and 

analyzed his data using V AR method . As he mentioned in hi s study he found that 

terms of trade, government consumptions, capital flo w and import tariffs were the 

main determinants of real exchange rates in the long run while nominal devaluation 

and domestic credit have significant effect on the real exchange rate in the short-run . 

According to him, these findings indicate that trade and exchange rate liberalization 

would result real exchange rate depreciation that in tum boosts the country's export, 

Improve the balance of payments of the country and improve the exchange rate 

stabili ty. 

Melese Minale (200 I) in his part also evaluated the detenl1inants of the equilibrium 

real exchange rates using VAR method and found that there ex ists unique 

cointegration relationship b~lweell the real exchange rate and its fundamental s. 

Moreover ternlS trade, exchange and trade control, and investment to GDP ratio were 

found stati sticall y significant in the long run. However, in the short run terms of trade, 

investment to GGDP ratio, nominal devaluation, excess credit and the ratio of fi scal 

defi cit to high powered money were statis tically significant. 
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CHAPTER THREE 

EXCHANGE RATE POLICY AND ECONOMIC REFORM 

IN ETHIOPIA 

3.1 The Rational for Devaluation 

Like many other developing countri es, Ethiopia had followed a fixed pre 

determined nominal exchange rate pegged to the U.S. dollar since 1973 up to the 

massive devaluation of the 'Birr' introduced in October 1992. This fixed 

exchange rate policy stayed for two decades despite the floating of the major 

world currencies including the U.S. dollar. 

As a result of this, the 'Birr' became overvalued against the world major 

cUITencies including the U.S. dollar. Scholars who did research in this regard 

confinned this fact. 

For instance, Asmerom Kidane (1994) concluded that the Ethiopian Birr was in 

a continuous appreciation when it was measured using whether nominal , real or 

parallel exchange rate indices. It was apparent that the prevalence of significant 

black-market premium for foreign exchange, and the higher real exchange rate as 

compared to the nominal exchange rate indicate that the 'Birr' was over valued. 

This overvaluation results in imbalance on the trade and current accounts even if 

there was substantial amount of private transfers from abroad, commodity grant 

by NGO and there was significant amount of surplus on services (invisible trade). 

In order to cover the deficit the government had been obliged to borrow fro m 

domestic banks and external lenders. This in turn increases the debt burden and 

services. More over the fixed exchange rate policy creates severe external 

imbalance both in relation for fore ign exchange requirements and aggregate 

expenditure. Besides to these, misalignment of real exchange rate was too high. 

After considering these problems and the appropriateness of the existed exchange 
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rate the Ethiopian govenm1ent, at that time it was called Transitional Govenm1ent 

of Eth iopia (TGE), had tried to assess whether there is a case for devaluation or 

not. According to the study done by Prime Minister's Office of the TGE, two 

causes or factors were identifi ed fo r the balance of payment disequi librium and 

real exchange rate misalignment. The balance of payment disequilibrium was the 

internal cause which was the result of the macroeconomic and sectoral policies 

pursued by the 'Derg' regime while real exchange rate was the external factor 

which was attributed to adverse terms of trade and price shocks of traded goods. 

After identifying the problems the TGE decided to devaluate the currency to 

rescue the economy. But the question was which devaluation method should be 

followed . Actuall y devaluation can be made either with a unified or multiple 

exchange rates. In a unified exchange rate there is a single rate applied unifoffi1ly 

for a ll foreign exchange transactions of exports, impost, transfers, and capital 

flows. In a mUltiple exchange rate vari ab le rates are used for different 

conunod ity groups of imports and exports, services (or invisible trade), transfers 

and capital flows. New expoli goods may be given a favorable exchange rate as a 

means of encouragement, whi le as unfavorable exchange rate may be used for 

imports of unessential goods to provide more space for imports of essential 

goods. 

It is apparently known that mUltiple exchange rates for exports and imports alter 

the prices of traded goods and consequently the resource allocation and the 

pattern of consumption. However, there are two problems here. One problem is 

the reallocation of resources may entrench uncompetitive industri es (and 

activities) and resu lt in ineffic ient use of resources. The second problem is the 

desired pattern of consumption (of impolis) may have an unintended effect of 

encouraging domestic production of unessential goods (whose relative prices 

have ri sen) rather than essenti al goods. Because of these problems multiple 

exchange rate devaluation could not be introduced. 

44 



When devaluation was introduced, it was predicted that the following outcomes 

would be attained. 

I . Devaluation would stabi li ze the economy and economic growth would 

be attained, 

2. Devaluation would narrow gap 111 the current account defi cit by 

increasing the profitability of exports and making them more 

competitive and at the same time, the local currency cost of imports was 

expected to increase. This ultimately would eliminate, ifnot reduce, the 

balance of payment deficit. 

3. Devaluation results inflation as the cost of production of agriculture and 

manufacturing would be increased as the resu lt of devaluation. 

4. Devaluation would enable bona fide exporters to offer a competitive 

price to the coffee producers. 

5. Devaluation would reduce external imbalance, it would encourage the 

use of under-utilized labo r or excess capacity. 

6. Devaluation would improve the government budget by increas ing the 

taxes revenue from impoli and export. 

7. Devaluation would reduce or eliminate the parallel market premium, 

and improve effici ency in resource allocation. 

After taking the above-mentioned ideas in to considerations, the TGE devalued 

the Ethiopian Birr from 2.07 ETB for one U.S. dollar to 5.00ETB for the same 

one U.S. dollar on October 1992. 

3.2 The Introduction of the Auction System. 

Following the devaluation of the Birr, TGE has intl'Oduced some measures that pave 

the way the exchange rate to be determined by market through National Bank of 

Ethiopia (NBE). On May I , 1993 NBE introduced the retail auction market which be 

held ever fortni ght. At thi s time, they country had two types of exchange rates. The 

rate obtained or determined through the auction was the one and the other was the 
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predetel111ined exchange rate which is the devaluation value. The former rate was 

called marginal rate while the latter was official rate. The official rate was applicable to 

impOlt commodities which were classified as essential and for debt servicing where as 

the marginal rate was used to import any items by importers. Since the inception of 

the auction system, no shOltage of forex suppl y has been observed and also the 

marginal rate was not as such highly volatile. 

On July 25,1995 NBE announced that as the official and marginal are unified , there is 

neither official nor marginal rate rather single exchange rate which would be 

determined through auction. The reason for the introduction of thi s measure was that 

the government lifts the privilege or implicit subsidy given to the so called 'essential' 

items. Thus, the marginal rate became official rate. Since then, based on the auction 

result, this exchange rate has been applied for all imports. As the demand for forex 

increased, after a year stay, NBE declare that the auction would be weekly to satisfy 

the demand for forex. This action stayed up to September, 1998 only and replace by 

wholesale auction. This was the same as the retail auction system except the 

participant in this auction, unlike the retail auction where any eligible importers were 

allowed to palticipate, are pre determined. In the wholesale auction the participants 

were banks and investors who want forex above half a million. In fact in both types of 

auction the bid was held openly in the presence of bidders. 

3.3 The Establishment of Forex Bureaus 

In the process of liberalizing further the exchange rate and move towards a fully 

realistic exchange rate, in 1996 the NBE allowed the authorized commercial banks to 

establish their own foreign exchange permit desk and forex bureaus. These banks are 

allowed to issue foreign exchanges pemlit to impOlters and exporters against the 

submitted the required documents as specified by NBE, with the exception of coffee, 

and collect commission for NBE and for their own through the foreign exchange 

permit desk . Nevertheless, these banks are not allowed to give permit for the values of 

import and export exceeds U.S.D one million. 
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On the other hand, these banks are allowed to buy and sell forex through their forex 

bureaus. Actually the purchase of forex has no limit while sa le forex is undettaken as 

per the limit set by NBE. The establi shment of these bureaus could reduce the gap 

existed between the parallel market rate and the exchange rate offered by banks. 

3.4 Inter-Bank Foreign Exchange Market 

The above auction method could not satisfy the bank's demand for foreign cUlTency as 

their customer, importers, request for foreign cUlTency became beyond the amount of 

foreign currency they bought from NBE and NBE was unable to satisfy banks request 

due to shottage of forei gn currency. On the other hand, some banks could accumulate 

excess foreign CUlTency beyond their utilization capacity and the limit they allowed to 

hold in their safefaccount In order to alleviate this problem, NBE through Directive 

No.IBDfO 1198 allowed authori zed commercial banks to buy and sell foreign exchange 

each other between week ly whole sale auctions. As this method could not reso lve the 

above mentioned problem, the NBE again amend its directive and allowed banks to 

buy and sell foreign currency between them as they want by quoting buying and selling 

rate. In due course of performing this activity, each bank is expected to adhere with 

the code of conduct issued by NBE. This activity is sti II operational. 
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CHAPTER FOUR 

The Behavior of Real Exchange Rate in Ethiopia 
From 1 sl Quarter of 1992 to 2nd Quarter of 2002 

4.1 Some statistical and time series properties of the Real Exchange Rates of the 
Birr. 

This section briefly deals with regarding the behavior of real exchange Rates of Birr using 

statistical and time series properties of the real exchange rates. The main reason for using 

statistical properties in this study is in order to evaluate fom1ally the behavior of the five types 

of real exchange rates namely official bilateral real exchange rate I (OFFBRERI), official 

bi lateral real exchange rate II (OFFBRERII), real effective exchange rate I (REERI), parallel 

market bilateral real exchange rate I (PMBRERI) and parallel market bilateral real exchange 

rate II (PMBRERII). 

4.1.1 Coefficients of Correlations 

Coefficient of con-elation analysis is closely related but conceptually different from 

regression analysis, particularly from R2 The primary objective of coefficient of 

con-elation analysis is to measure the strength or degree of linear association between 

two variables. 

Therefore, the coefficients of correlations appeared in Table 4.1.1 below show the 

degree of linear association between the real exchange rates. This helps to compare 

fonna lly the behavior of the five altemative real exchange rates. 

Table 4 1 1 Correlation matrix of the real exchan!!e rates of the 'Birr' . . 
OFFBRERI OFFBRERII REERI PMBRERI PMBRERII 

OFFBRERI 1.000000 0.997118 0.823169 0.935130 0.938446 

OFFBRERII 0.997118 1.000000 0.827749 0.928128 0.939610 
REERI 0.823169 0.827749 1.000000 0.678150 0.695013 

PMBRERI 0.935130 0.928128 0.678150 1.000000 0.994123 

PMBRERII 0.938446 0.939610 0.695013 0.994123 1.000000 

Source: own computation 

From the above table one can clearly observes that each bi lateral real exchange rate is 

highly positively con-elated or have higher positive degree of association with the other 

bilateral real exchange rates. In other words, these bilateral real exchange rates move 
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closely together in the same direction. This implies that they, in Ethiopia context, have 

simi lar behavior. 

Therefore, according to Edwards (199 1), with construction of particular type of bilateral 

rea l exchange rate the selection of the price index i.e. cpr or wpr would not result 

practical problem. This means that since the above bilateral real exchange rates have 

similar behavior if any policy analyst or interested individual construct any type the 

above mentioned bilateral real exchange rate, using either PPP approach (using e PIs of 

U.S. and Ethiopia) or Salter-Swan approach (using WPI of U. S. and cpr of Ethiopia) 

he/she will arrive at similar conclusion pertaining to the behavior of real exchange rates. 

More over the strong correlation existed between the two official bilateral rea l exchange 

rates implies that as these exchange rates have similar behavior one can speak about the 

behavior of real effecti ve exchange rate using one of the bilateral real exchange rate but 

with out constructing the real effective exchange rate. However, the cOITelation between 

real effec tive exchange rate and each parallel market bilateral real exchange rates is not 

as such strong as compared to the correlation ex isted between the real effective 

exchange rate and official bilateral real exchange rates. Thus, though they follow the 

same direction it is hardly possible to speak about the behav ior of real exchange rate 

based on the parallel bilateral real exchange rate and vice versa. 

4.1.2 Trend and Variability 

Table 4.1.2 Trend coefficients of the real exchange rates of the 'Birr 

Variable T rend coefficient' 
OFFBRERI 0.2260 
OFFBRERII 0.2475 
REERI 1.44550 
PMBRERI 0.04154 
PMBRERII 0.17072 

Source: own computation 

Trend in general the movement of some thing, in thi s case the real exchange rates. As it 

is clearl y seen in the above table, all types of real exchange rates have positive trend 

coefficients. This shows that each real exchange rate move upward by the magnitude of 

the coeffic ients appeared in the tab le. This implies that these real exchange rates are 

, The trend coeffi cients are computed using the method of Averages as described by Hawking and Weber 
(J 980) (Cited in Andualem B. 1996). 
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depreciated continuously with out significant fl uctuation. Infact, the deprecation 

magnitude of REERI is higher than the other types of real exchange rates. 

Figure 1 

140 

The rea l exchange rates depicted in fi gure 1 above have two important characteristi cs. 

First, they are fai rly vari able. Second, it appears that these exchange rates have had 

significant long-term trends during the whole periods and steady real exchange rate 

depreciation was observed in the whole period under consideration. This figure enhances 

the idea discussed above under the trend coefficients of these real exchange rates. 

If the REERI is excluded and only the official and parallel market bilateral real exchange 

rates are graphed, one could clearly observe the true trends of these variab les as shown 

in figure 2 next page. The graphs show that all the bi lateral real exchange rates were 

highly depreciated during the first quarter of 1998 due to the fall of consumer price 

index (CPI) of the country at higher amount. 
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Figure 2 
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Table4.1.3 The statistical properties of real exchange rates (1992Ql TO 2002Q2) 

Variability 
Measurement OFFBRERI OFFBRERII REERI PMBRERI PMBRERII 

Mean 5.266667 5.748571 8942857 6.284524 6.850000 

Maximum 9.770000 10430000 124.6000 1041000 11.10000 

Minimum 1.340000 1440000 35.90000 4040000 4.380000 

Std. Dev. 2.769481 3020504 22.88037 2013767 2.193376 

Coefficient of Variation 7487408 8.906217 511.0468 3.958706 4.696352 
Source: own computatIOn 

The other main stati stical properties of the real effective exchange rates, nominal 

effective exchange rate and the two bilateral real exchange rates are the mean standard 

deviation, the coefficient variation and the range. These properties are shown in the 
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above table. As it is clearly indicated in the above table the variability of each bilateral 

real exchange rates are more or less came near each other in all measurements of 

vari ab ility. Nevertheless, the variabi li ty of REERI is much higher in every aspect as 

compared to the bilateral real exchange rates vari abi lity. This indicates that in addition 

to the positive trend as discussed above, the bilateral real exchange rates move with 

smaller variabi lity which means in other words these exchange rates did not show any 

vo latility. On contrary to these, the REERI showed significant variability in all 

measurements as compared to the bilateral real exchange rates though the vari ability is 

not negative. 

These indicate that due to devaluation and the introduction of managed floating 

exchange rate system a) the real effective exchange rate had been significantly more 

vo lati le, and b) increase the exchange rate variabi li ty and affects the stability the real 

effective exchange rate. 

In general, the steady real exchange rate deprec iation may not only be due to the 

introduction of managed floating exchange rates and nominal devaluation but also due to 

the behavior of the US who lesa le and consumer price index wi th the attached trade 

weights. 

Many deve loping countries used the US dollar as the reference currency when 

fonnulating their nominal exchange rate policies. Thus, when the US dollar appreciates 

or depreciates with respect to other major industrial countri es currencies it necessarily 

results in a real appreciation of their currencies. This effect is clearer when the small 

country has a fi xed nominal rate wi th respect to the US dollar. 

As Ethiopia is one of the small countries and its nominal rate varies in a very small 

amount with respect to the US dollar, the 'Birr' may depreciate continuously due to the 

depreciation of US dollar. 

In general, the main findings of the analysis can be summarized as fo llows. First, all 

types of real exchange rates have exhibited signi ficant long-run trends. Second, since the 

introduction of devaluation and other exchange rate determination methods, real 

exchange rate deprecation could be detected. Third, all types of real exchange rates are 
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not as such highly and frequently volatile throughout the periods under consideration 

except during the first quarter of 1998 but exhibit steady depreciation. Fourth, the 

degrees of all types of real exchange rates variability have not increased signifi cantly 

except during the first quarter of 1998. Fifth, during the period under consideration, the 

offici al and parallel market bilateral real exchange rates moved in similar direction . 

Sixth, the difference between the official and parallel market bilateral real exchange 

rates, in other words, the premium had been graduall y declining the introduction of 

devaluation and the premium approached to 0.1 si nce second qUaI1er of 1998 which is 

high ly insignificant. 

The possible reasons for the continuous deprecation of real exchange rates and the 

decline of the gap between the official and pat·allel market real exchange rates were 

a) Devaluation 

b) Adoption of foreign exchange auction system 

c) Opening of forex bureaus to be engaged in retail transactions 

d) The banning of franco va luta 

e) The strict control of NBE on the daily exchange rate fluctuation i.e. the daily 

inter-bank fo reign exchange rate, and 

f) Banks profit margin on the buying & selling price of foreign currency is very 

smal l. 

Another reason for the stability of all types of real exchange rates movements is the 

economic agent of this market closely follow developments associated with exchange 

rate li beralization, supply of forex in the official market, negoti ations with international 

financial institutions, particularly with the IMF. To put it succinctly, the suppl y and 

demand sides more or less had no signi ficant problem that made vo lat il e these rea l 

exchange rates. These are intemal reasons. There are also external reasons which are 

related to foreign trade pat1ners and the appreciation and/or depreciation of US dollar 

itself. 

4.2 Mode Specification, Estimation and Results 
In ana lyzing the determinants of the real exchange rate (RERs) , the model developed by 

Edwards (1989, 1991) is used. The advantage of this model is that it allows fo r both real and 

nominal variab les to playa role in the short rum detemlination of RER. The detail of model 
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spec ification is di scussed in chapter one. However, prior to getting start to regression some 

procedures should be performed. 

4.2.1 Stationary Test 

The first procedure that should be perfornled is testing the stationarity of data. When one 

wants to construct an econometri c model (or rel ationship) between economic variables 

using time series data on the variab les he/she test the stationarity of each time seri es 

variab le. If regression is made with out testing the stationarity of the time series data, the 

regress ion would be spurious, which is a seri es problem as discussed by Granger, 1974 

and Phillips 1986 (cited in Harris, R. 2003) and Gujirati (1989). Moreover, as Stock and 

Watson (1989) di scussed the usual test statistics (t, F, DW, and R2) wi ll not possess 

standard distribution if some of the variab les in the model have unit root are non

stationary. Granger (1986) showed that any non-stationary time series could achieve 

stati onarity if difference appropriately until it becomes stationary. 

Based on the above mentioned theory the stationarity of each time series is tested as 

shown in table 4.3. 1.1 below. To th is end, Augmented Dickey-Fuller (AD F) test statistic 

is employed to test fo r the existence of unit root test. Accord ing to this test, real 

effe~tive exchange rate, official bilateral real exchange rates, nominal effective 

exchange rate, tenns of trade, investment to GDP ratio, and government consumption to 

GDP ratio seems to be 1(1) while government deficit to high powered money ratio, 

exchange control , capital inflow, excess credit and nominal devaluation are fOlmd to be 

1(0). 

Variable Criteria 

a 
OFFBRER I b 

c 
a 

OFFBRER II b 
c 
a 

PMBRERI b 
c 

PMBRERII 
a 
b 

Table 4.3.1.1 ADF Tests for Unit Roots 
1 st Quarter of 1992 to 2nd Quarter of 2002 

Tests on Level and lags 
Tests on differences and 

lags 
0 1 2 0 1 2 

1.346 1.15 1.258 (5 .573) (4.201) (3.537) 
(0.7301) (0.8451 ) (0.8507) (6.005) (4.772) (4.246) 
(2854) (3.176) (3.047) (5.923) (4.706) (4.240) 

1.318 1.193 1.203 (5 .762) (4.072) (4.029) 
(0.700) (0. 785) (0.821 ) (6. 198) (4.600) (4.9 13) 
(3.097) (3 .3 72) (3.522) (6. 109) (4 .526) (4837) 
1.206 1.084 1.102 (4 .563) (3.052) (3.048) 

(0.731) (0.764) (0.842) (6 .088) (4 .400) (4. 713) 
(2803) (J .471) (3.623) (6.408) (4724) (4952) 
1.200 1.1 74 1.092 (5 .563) (3.004) (4.147) 

(0.72 1) (0.665) (0.822) (6.6587) (4 352) (4 .952) 

Integrat 
ed order 

I( I) 

I( I ) 

I(I ) 

I(I ) 

54 



Th e Behavior orReal Exchallge Rate ill Ethiopia 19920 TO 20020 2 

c (3. 109) (3.567) (3.623) (6.523) (4.534) (5.168) 
a 1.323 1.337 1.447 (6.250) (4.544) (3.534) 

REER r b ( 1.896) (1.994) (2.326) (6.7 13) (5. 170) (4 .32 1) 1(1 ) 
c ( 1.896) (2.890) (3 .174) (6715) (5.262) (4.553) 
a 1.164 1.1 50 0.993 (6.053) (3. 892) (3.25 1 ) 

NEER I b 2.39 (2.669) (3. 109) (6.503) (4.3 59) (3.827) I( 1) 
c 2.12 2.270 (2720) (6 887) (4 .951) (4.747) 
a (2.236) ( 1.41 6) (1.186) (9.507) (5.830) (4 .802) 

ToT b (4.475) (3. 310) (-3.3 15) 9.388 (5.755) (3.6 12) I( 1) 
c (4.547) (3.333) (-3 .297) (9.27 1) (5.702) (47 16) 
a 1.419 1.455 (1.461) (6.245) (3.870) (2.980) 

INVGDP b ( 1.834) (2.068) (2 .549) (6.663) (4.370) (3 .572) I( 1) 
c (2.238) (2.432) (2 .809) (6597) (4.355) (3 627) 
a 1.097 1.116 (1.124) (6.245) (4.247) (3 .359) 

GCGDP b (0. 532) (0.507) (0.497) (6.454) (4 .504) (3.662) 1( 1) 
c ( 1.965) ( 1.906) ( 1.856) 6.409 (4.478) (3.642) 
a (4.777) (3.558) (2 .307) (9.120) (8. 148) (13. 840) 

DEH b (6.588) (6.063) (4 .59) (9.003) (8.038) (13.640) 1(0) 
c (6.667) (6.245) (4 .902) (8.870) h .9l7) (1 3.550) 
a (7.7 19) (10.531) (21.300) (8.690) (8.805) (29.600) 

EXCRED b (7.629) (10.400) (21.320) (8.578) (8.687) (29.210) 1(0) 
c (7.522) (10.263) (21.460) (8.450) (8. 560) (28.800) 
a ( 1.860) (1.020) (0.5 10) (8.460) (10.720) (6.686) 

EXCON b (7.360) (5.790) (2.690) (8.363) (10.570) (6.660) 1(0) 
c (7. 180) (5.750) (2 690) (8. 188) (10.270) (6.460) 
a (8.610) (6.670) (5.260) (11.510) (10.780) (8. 320) 

CAPINF b (8 .520) (6.890) (5. 170) (11.360) (10.650) (8.200) 1(0) 
c (8.4 10) (6.780) (5080) (11.220) (10.660) (8.240) 
a (6.130) (3.940) (3 .300) (11.240) (7.060) (5.870) 

NOMDEV b (6.590) (4.4 10) (3.860) (11.090) (6.960) (5 .790) 1(0) 
c (6920) (4 .850) (4590) (I 0.950) (6.870) (5.7 10) 

Critical 
a (2.620) (2 .621 ) (2.623) (2.62 1 ) (2.623) (2.624) 

Values 1% 
b (3 .597) (3.602) (3.607) (3.602) (3.607) (3.612) 
c (3 597) (3.602) (3.607) (3 602) (3 .607) (3.612) 
a ( 1.949) (1.494) (1.950) ( 1.949) ( 1.950) ( 1.950) 

5% b (2.934) (2.936) (2 .938) (2.936) (2 .938) (2 .940) 
c (3.597) (3.602) (3.607) (2.936) (2 .938) (2.940) 

Note: - {I , h, alld c represems WIth out 1II1errllpl alld trend, with lI1terrupl, and wah II/ferrupl Gild trelld respecllvely. 
Source: own computation 

As shown in the above table, testing for stationarity and the order of integration are 

completed, the next question is how to prove wi th the regression analysis. One 

possibility is to continue estimating the model using their first differences. But this 

procedure forces us to lose valuable long term information on the economic variables. 

Thus, the solution to this problem is to find out whether the vari ables are co integrated. 

4.2.2 Co-integration Test 

Time series variab les are said to be co-integrated if their linear combination is fo und to 

be stationary. Harris ( 1995) explained the meaning of co-integration as follow. 
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" th e economic interpretation of co integration is that if two or 
more series are linked to form an equilibrium relationship 
spanning the long run, then even though the series themselves 
may contain stochastic trends (i.e. be non-stationGlY) they will 
nevertheless move closely together overtime and the difference 
between them will be stable (i .e. stationary)" PP. 22) 

There are, accordingly, two major procedures to test for the existence of co-integration, 

namely, the Engle-Granger two steps procedure and the Johansen Maximum likelihood 

estimation procedure. Though the latter has own advantages if there are more than two 

variab les and is considered as the proper way of treating co- integration analysis in recent 

economic analysis (see Harris 1995), I used the Engle-Granger procedure for the 

following reasons: 

a) In the V AR system all variables are treated symmetrically, as opposed to the 

standard univariate models that usuall y have a clear interpretation in tenns of 

exogenous and endogenous variables, 

b) The other drawback of the V AR system is one has to model all the variab les at 

the same time, which will be a problem if the relation for some variable is 

flawed. This may give bias in the whole system and one may have been better of 

conditioning on that variab le, 

c) Further, the multidimensional V AR model uses many degrees of freedom. Since 

the sample size used here is 42, which is small enough, using Johansen would 

result in rejection of the null hypothesis while it is true, 

d) The V AR system well specified system and as a result of this it is sensitive for 

any variab le change. Where as the Engle -Granger procedure assumes common 

factor restriction which produces super-consistent estimator of ~ for long run 

model and also consistent estimator of a for error cOlTection model. Thus, weak 

exogeneity test is not required (Ericsson, N. R. and. McKinnon, J . G, 2000,. 

Sorensen, B E, 2005) 

Engle and Granger (I987) used the following procedure to do cointegration test. 

First they estimated the long run relationsh ip using the ordinary least squares (OLS) as 

follows. 

y,=px1+Ct---------------- -----------------( a) 
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This regression achieves a consistent estimate of the long run steady state relationship 

between the variab les in the model and all dynamics and endogeniety issues can be 

ignored asymptoticall y. This arises because of what is tenned the 'super-consistency' 

property of the OLS estimator when the series are cointegrated. 

Then they advocated ADF tests of the following kind: 

p·1 

I'>Et=II/Et. l+ L Ij/; I'>Et.I+ ~I+Ot+Wt Wt - IID(O,a2
) -------------(b) 

i=i 

Where the Et are obtained from estimating (a) . The question of the inclusion of the trend 

and or terms in the test regression equation depends on whether a constant or trend term 

appears in (b). 

The purpose of the co-integration test is to determine whether groups of non-stationary 

series are co-integrated or not. To test for the co-integration relationship, unit root test 

have been undertaken on the respective error terms and it is observed that three co

integration relationships are sensible. These co-integration relationships are those given 

by equations that appear in the tab les attached as appendix. Some variab les are not 

included in the long run regressions as they are insignificant. 

Based on the results from these stationarity tests on the data the empirical short run 

dynamic adjustment model for the real exchange rates of the 'Bin" is, therefore, done. 

These short run counterparts of the co-integration relationships are given by equations 

that appear in the following section. 

4.2.3 Estimation of the Model 

a)LONG RUN RELATIONSHIP 

The long run relationships of different real exchange rates are discussed as follow. 

However, prior to interpreting of the results obtained it is good to note tthree things that 

could not be addressed in this study. The first thing is the distinction between 

temporary and pennanent changes. Theoretically such changes have different effects 

on real exchange rates and attention should be given to these changes when modeling 

real exchange rates. Nevertheless, such changes in the fundamentals i.e. the 

explanatory variables of the model are not considered here because of the difficulty of 

separating them. 
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An expectation of an economic agent on real exchange rates is one important factor 

that affect real exchange rate equilibrium path. This fact is not also considered in this 

study, as it is difficult to measure expectation at this level. 

Despite the above-mentioned facts, the co integration relationships derived out from the 

stationarity test results give meani ng to the econometric results obtained. Thus, the 

fo llowing regressions results are interpreted in light of this view. 

InOFFBRERI=2 .9367+0.2638InCAPINF+0.5816InGCGDP+ 1.56341nINVGDP 
t-statistic (1.8306) (2.0683) (1.851 1) (6.9544) 
P-Vaille = (0.0757) (0.0461) (0.0726) (0.0000) 

-0.11051nNOMDEV+0.0640InTOT+0.7098PMBRERI 
(-1.7830) (1.3503) (2.2725) 
(0.0833) (0.1856) (0.0293 )-------------------------------(4.1 ) 

R2 =0.955041 
Adj R2 =0.935334 
D.W. test= 1.745996 

F-statistic=44.90940 
Prob (F-statistic)=O.OOOO 
Wald-test Ch i-square dl (5) 269.4564 
Prob (Chi-square)=O.OOOO 

InOFFBRERII= 2.8404+0.272 llnCAPINF+0.5526InGCGDP+ 1.5772lnINVGDP 
t-statistic (1.8337) (2.1577) (1.8950) (6.8438) 
P- Vallie = (0.0752) (0.0379) (0.0664) (0.0000) 

-0.11141nNOMDEV+0.0675InTOT+0.7304InPMBRERTI 
(-1.7920) (1.4395) (2.4748) 
(0.08 18) (0.1589) (0.0183 )-----------------------------------(4.2) 

R2 =0.9565 
Adj R2 =0.9370 
D. W. test=1 .7255 

F -statistic=45.5606 
Prob (F-statistic)=O.OOOO 
Wald-test Chi-square dl (5) 273.3635 
Prob (Chi-square)=O.OOOO 

InREERI= 7. I 980+0.3 145 InGCGDP+1.37671nINVGDP+0. I 099 InEXCRE 
t-statistic(41.2273) (6.0399) (16.4327) (6.1031) 
P-Value =(0.0000) (0.0000) (0.0000) (0.0000) 

+0.0051lnNOMDEV+0.0111lnTOT 
(0.2324) (0.6537) 
(0.8175) (0.51 7 5)----------------------------------------------------(4.3) 

R2 =0.9368 
Adj. R2 =0.9280 
D.W. test=1.5638 

F-statistic= 106.7421 
Prob. (F-statistic)=O.OOOO 
Wald-test Chi-square dl(5) 533.7105 
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Prob (Chi-square)=O.OOOO 

Technicall y speaking the coefficients of each variable that appeared in the above real 

exchange rates regress ions are the co integrating parameters. These coeffic ients 

represent the gravitational plane towards the actual planes that are constructed from the 

various combinations of the actual values of the explanatory and explained variables at 

different points of time. 

The basic idea behind thi s technical interpretation IS that the market force and 

goverrullent policies wo uld cause the real exchange rates and fundamental s (the 

explanatory variables) to move along a certain fi xed path called equilibrium path in the 

long run. This implies that the actual values of the fundamentals variables are the 

equilibrium as well as the fitted values of the various respective real exchange rates. 

The above three regressions denote the results for the detennination of OFFBRERI, 

OFFBRERII and REERI. As one can clearly sees, the R2 of each regression is high 

enough which implies the dependent variable of each regression are well explained by 

the independent vari ables. Moreover, the F stati stics and Wald test of each regression 

show that the two bilateral real exchange rate and the real exchange rate fundamenta ls 

are jointly significant in determining each real exchange rate which implies that there is 

no misspecification or the variables used in the model have impact on the dependent 

variable. 

As far as the sign of the coefficients are concerned, INVGDP and TOT have got the 

expected positive signs while GCGDP have got unexpected positive signs. NOMDEV 

has got the unexpected negative sign for the two bilateral real exchange rates and 

expected positive sign for REERI. PMBRERI and PMBRERII have a positive sign 

which is the expected. Moreover almost all variables are significant in the two bilateral 

real exchange rates. With regard to REERI regression GCGDP, INVGDP and EXCRE 

are significant where as NOMDEV and TOT are not. 

The magnitude of each significant variable on the dependent variable is explained as 

follows. If GCGDP increases, say, by \0%, then it is clear that the real exchange rates 
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will depreciate by the amount appeared in each regression. However, it is impossible to 

say that government expenditure is on tradable or non-tradable goods and state the 

actual effect. The possible reason fo r th is could be, though it is difficult to get data on 

the composition of this variab le, govemment may reduce its expenditure on non

tradable goods or fo llows contractionary fi scal policy. 

As the coefficient of the ratio of investment to GDP (INVGDP) has got positive sign, if 

investment increases by 10%, the real exchange rates will depreciate by the amount 

given in each regression. This indicates that the investment policy has long run effect 

on the rea l exchange rates. 

With regard to nominal devaluation (NOMDEV), the magnitude of this variab le is very 

high as for REERI. This shows that the power of NOMDEV to appreciation and 

depreciation is high. If NOMDEV increases by 10%, the bilateral real exchange rates 

wi ll appreciate by the amount appeared in their regressions and real effective exchange 

rate will depreciate by the given amount appeared in the REERI regression though it is 

statisticall y insignificant. This implies that the devaluation would achieve the desired 

goal in the long run . 

EXCRE is another significant variable in the REERI regression. If EXCRE increases 

by 10% the REERI will depreciate by the amount appeared in the regression. This 

indicates that the govemment is pursuing non-expansionary monetary policy. 

With regard to the PMBRER I& IT, both are significant in the two bilateral real 

exchange rate regressions. As discussed in the statistical analys is section these 

variables have similar behavior and they are high ly correlated. Hence, the PMBRERI 

& II can explain the OOFBRERI &II respectively. In other words, according to the 

stati stical analysis result, we can say that anyone can express the behavior of the 

OFFBRER! &rr just by looking at the behavior of PMBRERI&II. This fact is also 

ascertained in the above regressions. If PMBRER I &II increases by 10%, 

OFFBRERI& II will be affected positively by the amount appeared in the regressions. 

This implies that the fo reign exchange liberalization and devaluation narrow the gap 

existed between the official and parallel market exchange rate and enable one variable 
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to explain the other. In this regard it can be said that the fo reign exchange 

liberalization and devaluation brings the desired result. 

b) SHORT-RUN RELATIONSHIP 

After short analysis of the long run relationship exists between real exchange rates and 

fundamental s the nex t step is estimating the en'or correction telm to see the short run 

relationship or short run dynamic oftlle relationship. The error correction teml of each 

regression is shown below. 

1IInOFFBRERI=0 .0158+0. 0405111nCAPINF -0.029411InDEH+0.070811In EXCON 
t-statistic (2.3713) (2.1561) (-3.2435) (2.7707) 
P-Value = (0.0239) (0.0387) (0.0028) (0.0092) 

+0.0011 1IInNOMDEV+0.206311InPMBRERI-0.0396ECMOI (-1) 
(0 .1394) (2 .8947) (-2.1926) 
(0.8900) (0.0068) (0.0318) ----- (4.4) 

R2 =0.7386 
Adj . R2 ~0.6333 
D.W. test=2.3619 

F-stati stic =14.1667 

Prob (F-stati stic)= 0.0000 

1IInOFFBRERII= 0.0449+0.287311InCAPINF-0.032711InDEH+0.293411InEXCON 
t-statistic (2 .2824) (5.2322) (-1.2344) (3.9219) 
P- Vallie = (0.0292) (0.0000) (0.2260) (0 .0004) 

-0.019711InNOMDEV+0.6709t.lnPMBRERII-OA 101 ECM02(-1 )------(4 .5) 
(-1 A716) (3.2730) (-4.2073) 
(-0.8165) (0.0026) (0.0002) 
R2 =0.6924 F-statistic=7.7511 
Adj. R2 =0.6160 Prob (F-statistic)= 0.0000 
D.W. test=1.9323 

1IInREERI=0.0135+0.345211InGCGDP+0.642911InINVGDP+0.086811InEXCRE 
t-statistic (1.0950) (2 .1056) (3.4316) (7.0726) 
P-Value (0.2812) (0.0427) (0.0016) (0 .0000) 

+0.012611InNOMDEV -0.021111LNTOT-0.8604ECM03(-1) 
(0.9028) (-1 .5450) (-5.6914) 
(0.3730) (0 .1310) (0.0000)------------------------(4.6) 

R2 =0.7420 
Adj . R2 =0.6964 
D.W. test=1.5972 

F-statistic=16.2941 
Prob. (F-stati stic)=O.OOOO 
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The above short run regressions show that some variables that have long run effect for 

all real exchange rates do not have effect for short run . 

signifi cant imply that they have effect in the short run . 

Those variab les that are 

The coeffici ents of the 

explanatory variables, particularl y the significant variables, are interpreted as the short -

run dynamic adjustment parameters. 

A crucial parameters in the estimation of the sh0l1 run dynamic models is the coefficient 

of the error con'ection term which measures the speed of adjustment of the real exchange 

rates to their equilibrium level. The adjustment speed estimated for the short run of 

REERI is near to 0.9 which indicates that the adjustment is very fast. 

In the two bilateral real exchange rate (OFFBRERI &II) regressions, equation 4.4 and 

4.5 CAPINF, EXCON and PMBRERs are significant in the short run. This implies that 

polices issued related to capital account liberali zation and other form s of policies that 

increase the capital inflow would affect the OFFBRERI &II in the sh0l1 run. Moreover 

policies issued related to exchange control wou ld have immediate effect on the two 

bi lateral real exchange rates. Any fluctuation occurs in the parallel market of fore ign 

exchange would highly affect the official bilateral real exchange rate in the short run. 

In the REERI regressions (equation 4.6) only TOT has negative coefficient which 

implies that if TOT increases by 10% the REERI wi ll appreciate by the amount appear 

in the regression. In other wo rds, the negative coefficient of TOT indicates that thi s 

explanatory variable shows a fa ll in movement away from its correct value as the rea l 

exchange rate begins to drift away from its equilibrium value. This is to adjust the 

disequi librium movement of the real exchange rate. On the other hand, other 

explanatory variab les have positive signs which imply that if anyone of them increases 

by 10%, then REERI wi ll depreciate by the amo unt appeared in the regress ion. This 

indicates the effectiveness of the govemment policies applied after the economic refom1, 

particularl y EXCRE. This situation can be explained as follows. A positive coefficient 

shows that the respecti ve explanatory variable increases in its movement away from its 

correct value as the real exchange rate begins to drift away from the equilibrium path. 
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To summarIze, even if some variables that were considered important becomes 

unsati sfactory in the long run and short run regressions, in general the models are useful 

as their joint significance levels as measured by the F-stati stic has got policy 

implications. Also the imp0l1ance of all explanatory variables in the detennination of 

the long run bilateral real exchange rates and GCGDP, INVGDP and EXCRE in the 

detennination of the long run real effecti ve exchange rate should be given due attention 

as they are directly related with government policies. Moreover variable CAPINF, 

DEH, EXCON and PMBRERs, and GCGDP, INVGDP, TOT and EXCRE should get 

due attention as they are important in the detetmination of the shot1 run 

OFFBREREI&II and REERI. REERI is the main coucept that this study focuses. 

4.2.4 MISALIGNMENT OF THE REAL EXCHANGE RATE OF THE 'BIRR' 

Misalignment of the real exchange rate is generally defined as s sustainable departure of 

the actual real exchange rates from its equilibrium value. The actual real exchange rate 

is given in the appendix. However, the fitt ed va lues of the three real exchange rates 

indexes should be taken with great care from the respective models reported above as 

prox ies of the respecti ve equilibrium real exchange rate indexes. 

In light of this view, the differences between the actual real exchange rate and the 

respecti ve fi tted values from regression equation give the estimated levels of 

misalignment. The estimated levels of misalignment for the three real exchange rates are 

given in the following fi gures. 
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Figure 3 
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Figure 5 
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As one sees the above graphs, he/she can observe that misalignment of the real exchange 

rates is very minimal and it can be said that the equilibrium is attained. This shows that 

devaluation and the liberalization of foreign exchange market along with different real 

exchange rate determination methods introduced could bring the desired result. The 

positive side of reducing misalignments is alleviating the severe losses of welfare and 

efficiency in economy that could be resulted from misalignment. 
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CHAPTER FIVE 

CONCLUSION AND POLICY RECOMMENDATION 

5.1 CONCLUSIONS 

The main aim of thi s study has been to examine the behav ior and dynamics of the 

real exchange rate of the 'Birr' after the deva luation and liberalization of the fore ign 

exchange market and to assess the measures that have been taken to al ign the real 

exchange rate. 

In order to achieve the stated aim of the study descriptive stati stical method, the 

Engle-Granger cointegration test method and OLS regression analysis are used and 

the resu lts, in genera l, indicate that devaluation and foreign exchange market 

libera li zation could result in the desired goals. 

Specifically the following conclusions are drawn from the study. 

I. The two bilateral real exchange rates are moving, together smoothl y, and no 

fl uctuat ion is observed. The real effective exchange rate is also moving up 

ward without any significant fluctuation, 

2, The two bilateral real exchange rates have smaller variab ility, But REER I has 

higher variab ility which requires due attention by po licy makers, 

3. The non-stationarity of the three real exchange rates and some of the 

fundamentals at level but not at first difference impl ies that there is 

cointegration between each real exchange rate and their fundamental s, 

4. Both the cointegration and error correction regressions show that some of the 

fundamental s are individua ll y statistica ll y insignificant while they are jointly 

signi ficant. 

5. The correlat ion coefficients of all types of real exchange rates indicate that 

policy makers will not face problems whichever real exchange rate they use for 

policy formu lat ion. 

6, The correlation coeffi cients of the para ll el and the offi cial real exchange rates 

ind icate that both types of exchange rates are moving not only in the same 

direction but also they are high ly correlated, Moreover, the vari ab ility of these 
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two types of real exchange rates is very small. This implies that the price of 

foreign currency at the black market and at the banks is nearly equal. Thus, the 

premium becomes negli gible. This is a positive result of deva luation and the 

introduction of new foreign exchange policies . 

5.2 POLICY RECOMMENDATIONS 

On the basis of the research of this study, the following poli cy recommendations can 

be forward ed in order to formulate and execute pol ices in relation to the exchange 

rates, and improve the level of international competitiveness of the country. 

I) As di scussed earl ier, when capital inflow increases, the country's exchange rate 

behavior wi ll not on ly be stable but also it will not have forei gn currency 

constraint wh ich in turn wi ll reduce the appreciation of its currency if not 

increase the depreciation further. I f the country's currency is not as such 

appreciated it will be competitive in the international market for products that it 

exports and also imports will not be cheap wh ich again forces the population to 

use the domestic products which again helps to save forei gn currency. This 

was the main reason that the Ethiopian government has introduced new 

investment policy and amends it many times to attract forei gn investors. 

Despite the effort made as indicated in the econometric regression the role of 

thi s variable in the determination of real exchange rate becomes almost nil. 

Thus, the investment pol icy should be further modified in a way that attracts 

foreign investors and forei gn currency and the country shou ld estab li sh good 

relationsh ips with countries and institutions that give aid , grant and loan. 

2) Devaluation is one of the foreign exchange policy reform package introduced 

to reduce the misa lignment of real exchange rates and improve the deteriorated 

terms of trade. This measure resulted in negative effect for bilateral real , 

exchange rates and also it can not be effecti ve for REERI that contains the real 

exchange rates of trade partner countries. One poss ible reason for thi s is, 

though it is sa id that the foreign exchange rate is determined by market, the 

NBE already controls the ce iling and floor of the dail y exchange rate market. 
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For instance, the da il y exchange rate of dollar moves up by O.OOlcents only 

si nce banks are allowed to buy and se ll forei gn exchanges among them. The 

other currenc ies exchange rates are computed and fluctuated in accordance 

with the movement of the US dollar and hence their fluctuations do not truly 

reflect the international price of each foreign currency. This indicates that the 

forei gn exchange market should be further libera li zed and the exchange rate 

should move freely. 

3) Even if TOT has positive relationship with real exchange rates, it has become 

an insignificant factor in the determination of real exchange rates. Therefore, 

the government, in add ition to further liberalizing the foreign exchange market, 

should encourage investors to be engaged in the production of expol1able 

goods because since the sign of TOT is positive, the increase in exportable 

items will further depreciate the real exchange rate that will again make the 

country competitive in the internationa l market. 
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Appendix I.a 
COINTEGRA TING REGRESSION 
Dependent Variable: OFFBRERI 
Method: Least Squares 
Date: 06/04/05 Time: 09:46 
Sample (adjusted): 1992Q I 2002Q2 
Included observations: 42 after adjustments 

Variable Coefficient Std. Error t-Statistic Prob. 
C -7.4773 84 1.610443 -4.643060 0.0001 

CAPINF 0.005315 0.002878 1.84656 1 0.0738 
DEH -1.994436 1.776971 -1.122380 0.2698 

EXCON 1.962921 3.694089 0.531368 0.5987 
EXCRE 0.008 186 0.009044 0.905188 0.3719 
GCGDP 38.477 19 4.104871 9.373545 0.0000 
INVGDP 41.95559 7.325901 5.727021 0.0000 

NOMDEV -0.04011 9 0.017038 -2.354668 0.0246 
TOT 0.008413 0.029842 0.281912 0.7798 

R-squared 0.888182 Mean dependent var 5.266667 
Adjusted R-
squared 0.861075 S.D. dependent var 2.769481 
S.E.ofregression 1.032259 Akaike info criterion 3.088786 
Sum squared resid 35.16344 Schwarz criterion 3.461144 
Log likelihood -55.86450 F-statistic 32.76540 
Durbin-Watson stat 1.070713 Prob(F -statistic) 0.000000 

Source: own computatIOn 
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Appendix.I.b 
UNIT ROOT TEST FOR RESIDUAL OF OFFBRERI 
Null Hypothesis: RESID-OFFBRERl has a unit root 
Exogenous: None 
Lag Length: I (Fixed) 

t-Statistic Prob.* 
Augmented Dicke' -Fuller test statistic -2.796883 0.0063 
Test critical values : 1% level -2.624057 

5% level -1.949319 
10% level -1.611711 

*MacKinnon (1996) one-sided p-values. 
Augmented Dickey-Fuller Test Equation 
Dependent Vari ab le: D(RESID-OFFBRERI) 
Method: Least Squares 
Date: 06/04/05 Time: 09:49 
Sample (adjusted): 1992Q3 2002Q2 
Included observations: 40 after adjustments 

Std. 
Variable Coefficient Error t-Statistic Prob. 

RESID-OFFBRERI( -1) -0.498530 0.1 78245 -2.796883 0.0081 
D(RESID-OFFBRERI( -

I)) -0.065250 0.167339 -0.389928 0.6988 
R-squared 0.255633 Mean dependent var -0.042489 
Adjusted R-squared 0.236045 S.D. dependent var 0.979832 
S.E.of regression 0.856418 Akaike info criterion 2.576590 
Sum squared resid 27.871 16 Schwarz criterion 2.66 1034 
Log likelihood -49.53180 Durbin-Watson stat 1.922290 

Source: own computatIOn 
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Appendix II.a 

COINTEGRA TlNG REGRESSION 

Dependent Variable: OFFBRERII 
Method: Least Squares 
Date: 06/04/05 Time: 10:32 
Sample (adj usted): 1992Q1 2002Q2 
Included observations: 42 after adjustments 

Coefficie 
Variable nl Std. Error t-S tatistic Prob. 

-
C 8.5 17806 1. 776882 -4.793682 0.0000 

CAPINF 0.006783 0.003176 2. 135897 0.0402 
-

DEH 1.703 11 2 1.960620 -0.868660 0.3913 
EXCON 2.53 1209 4.07587 1 0.62 1023 0.5 389 
EXCRE 0.010372 0.009978 1.039427 0.3062 
GCGDP 40.53895 4.529107 8.95076 1 0.0000 
INVGDP 48.95369 8.083029 6.056355 0.0000 

-
NOMDEV 0.046308 0.01 8799 -2.463352 0.01 91 

TOT 0.013061 0.032927 0.396664 0.6942 
R-squared 0.885561 Mean dependent var 5.74857 1 
Adjusted R-squared 0.8578 18 S.D. dependent var 3.020504 
S.E. of regression 1.1 38942 Akaike info criterion 3.285487 
Sum squared resid 42.80727 Schwarz criterion 3.657845 

-
Log likelihood 59.99522 F-statistic 31.92033 
Durbin-Watson stat 1.0068 18 Prob(F-statisti c) 0.000000 

Source: own computatIOn 
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Appendix II. b 

UNIT ROOT TEST FOR RESIDUAL OF OFFBRERII 

Null Hypothesis: RESID02 has a unit root 
Exogenous: None 
Lag Length: I (Fixed) 

t-Statistic Prob.* 
Augmented Dickey-Fuller test stati sti c -2.858 126 0.0054 
Test critical values: 1% level -2.624057 

5% level -1.9493 19 
10% level -1.611711 

*MacKinnon (1996) one-sided p-values. 
Augmented Dickey-Fuller Test Equation 
Dependent Variable: D(RESID02) 
Method: Least Squares 
Date: 06/04/05 Time: 10:34 
Sample (adjusted): I 992Q3 2002Q2 
Included observations: 40 after adjustments 

Coefficie 
Variab le nt Std. En"Or t-Statistic Prob. 

-
RESID02( -1) 0.485037 0. 169705 -2.858 126 0.0069 

-
D(RESID02(-I )) 0.034305 0.165792 -0.2069 18 0.8372 

-
R-squared 0.240440 Mean dependent val' 0.042173 
Adjusted R-squared 0.220452 S.D. dependent var 1.049043 
S.E. of regression 0.92622 1 Akaike info criterion 2.733299 
Sum squared resid 32.59966 Schwarz criterion 2.8 17743 

-

Log likelihood 52.66599 Durbin-Watson stat 1.940337 
Source: own computatIOn 
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Appendix lILa 

COINTEGRATING REGRESSION 

Dependent Variable: REERI 
Method: Least Squares 
Date: 06/04/05 Time: 10:45 
Sample (adjusted): 1992QI 2002Q2 
Included observations: 42 after adjustments 

Coefficie 
Variable nt Std. Error t-Statistic 

-
C 35.99733 10.93994 -3.290450 

-
CAPINF 0.01105 1 0.0 19554 -0.565155 

DEH 9.194646 12.07118 0.761702 
-

EXCON 3.441550 25 .09440 -0.137144 
EXCRE 0.186054 0.061434 3.028512 
GCGDP 197.1304 27.88489 7.069433 
INVGDP 624.6090 49.76575 12.55098 

NOMDEV 0.107119 0.115741 0.925509 
TOT 0.062105 0.202723 0.306353 

R-squared 0.924400 Mean dependent var 
Adjusted R-squared 0.906073 S.D. dependent var 
S.E. of regression 7.012263 Akaike info criterion 
Sum squared resid 1622.671 Schwarz criterion 

-
Log likelihood 136.3328 F-statistic 
Durbin-Watson stat 1.554884 Prob(F-statistic) 

Source: own computation 

Prob. 

0.0024 

0.5758 
0.4516 

0.891 8 
0.0047 
0.0000 
0.0000 
0.3614 
0.7613 

89.42857 
22.88037 
6.920607 
7.292965 

50.43867 
0.000000 
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Appendix III.b 

UNIT ROOT TEST FOR RESIDUAL OF OFFBRERII 

Null Hypothesis: RESID-REERl has a unit root 

Exogenous: Constant, Linear Trend 
Lag Length: 1 (Fixed) 

t-Statistic Prob. * 
Augmented Dickey-Fuller test stati stic -4.8066 19 0.0020 
Test critical values: 1% level -4.205004 

5% level -3 .526609 
10% level -3.1946 11 

*MacKinnon (\ 996) one-sided p-values. 
Augmented Dickey-Fuller Test Equation 
Dependent Variable: D(RESID03) 
Method: Least Squares 
Date: 06/04/05 Time: 10:48 
Sample (adjusted): 1992Q3 2002Q2 
Included observations: 40 after adjustments 

Coefficie 
Variable nt Std. En'or t-Stati stic Prob. 

-
RESID-REERI(-I) 1.156651 0.240637 -4.8066 19 0.0000 
D(RESID-REERI(-

1 )) 0.336717 0. 175681 1.916637 0.0632 
-

C 1.991057 2.166911 -0.918846 0.3643 
@TREND(1992Q I) 0.096786 0.091377 1.059203 0.2966 

-

R-squared 0.437586 Mean dependent var 0.264135 
Adjusted R-squared 0.3907 18 S.D. dependent var 7.946278 
S.E. of regression 6.202587 Akaike info criterion 6.582450 
Sum squared resid 1384.995 Schwarz criterion 6.751338 

-
Log likelihood 127.6490 F-statistic 9.336593 
Durbin-Watson stat 1.953255 Prob(F-statistic) 0.000106 

Source: own computatIOn 
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Appendix IV 

Granger Causality Tests for OFFBRERI 

Sample: 1992Q 1-2002Q4 
Lags: 2 
Null Hypothes is: I F-Statistic Probability 
OFFBRERI does not Granger Cause CAPINF 0.97952 0.38555 
OFFBRERI does not Granger Cause DEH 1.32335 0.27923 
OFFBRERI does not Granger Cause EXCON 0.25759 0.77436 
OFFBRERI does not Granger Cause EXCRE 0.77155 0.47000 
OFFBRERI does not Granger Cause GCGDP 2.30571 0.11464 
OFFBRERI does not Granger Cause INVGDP 0.56020 0.57613 
OFFBRERI does not Granger Cause NOMDEV 1.50018 0.23709 
OFFBRERI does not Granger Cause TOT 0.65154 0.52745 

Source: own computatIOn 

Appendix V 

Granger Causality Tests for OFFBRERII 

Sample: 1992QI-2002Q4 
Lags: 2 
Null Hypothesis: I F-Statistic Probability 
OFFBRERII does not Granger Cause CAPINF 1.08630 0.34857 
OFFBRERII does not Granger Cause DEH 1.04387 0.36279 
OFFBRERII does not Granger Cause EXCON 0.32823 0.72239 
OFFBRERII does not Granger Cause EXCRE 0.24431 0.78457 
OFFBRERII does not Granger Cause GCGDP 1.88535 0.69200 
OFFBRERII does not Granger Cause INVGDP 1.00145 0.37763 
OFFBRERII does not Granger Cause NOMDEV 1.40613 0.25860 
OFFBRERII does not Granger Cause TOT 1.04720 0.36165 

Source: own computatIOn 
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Appendix VI 

Granger Causality Tests for REERI 

Sample: 1992Q I-2002Q4 
Lags: 2 

Null Hypothesis: I F-Statistic Probability 
REERI does not Granger Cause CAPINF 2.156 13 0. 13090 
REERI does not Granger Cause DEH 0.04609 0.95501 
REERI does not Granger Cause GCGDP 0.59889 0.55495 
REERI does not Granger Cause EXCON 0.04515 0.95591 
REERI does not Granger Cause EXCRE 0.41343 0.66456 
REERI does not Granger Cause INVGDP 1.14368 0.33026 
REERI does not Granger Cause NOMDEV 1.63790 0.36690 
REERI does not Granger Cause TOT 0.62261 0.54238 
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Appendix VII EQUILIBRUM ANALYSIS OF REERI 

Fitted Values of 

Period Actual of REEIli REEIli Residual of REEIli 

1992QI 35.9000 30.9948 4.90519 
I 992Q2 37.9000 40.5898 -2.68985 
I 992Q3 37.5000 40.6897 -3 .18967 
199204 36.2000 40.0732 -3 .873 16 
1993QI 36.3000 62.8182 -26.5182 
1993Q2 8 1.0000 80.5086 0.49145 
199303 79.4000 78.0445 1.35548 
1993Q4 78.4000 75.6789 2.72112 
1994QI 77.9000 72.6663 5.23373 
199402 80.0000 80.0601 -0.060 II 
1994Q3 78.3000 81.1638 -2.86381 
I 994Q4 81.3000 79.8149 1.4851 3 
1995QI 83.8000 82.47 12 1.32877 
1995Q2 87.6000 90.2001 -2.60009 
1995Q3 87.4000 90.2211 -2.82 108 
1995Q4 92.7000 88.8619 3.83811 
1996QI 94.4000 84.9229 9.47714 
1996Q2 95.0000 94.9641 0.03589 
1996Q3 92.1000 93.8057 -1.70567 
I 996Q4 91.0000 92.1588 -1.15879 
1997QI 95.2000 85 .1079 10.0921 
1997Q2 95.6000 92.6882 2.91183 
1997Q3 92.7000 94.4668 -1.76685 
199704 94.6000 90.3068 4.29315 
1998QI 95.6000 92.4025 3.19751 
1998Q2 96.0000 100.248 -4.24841 
1998Q3 93.5000 99.8150 -6.31497 
1998Q4 101.700 98.3541 3.34593 
1999QI 101.200 95 .5927 5.60735 
199902 101.500 103 .599 -2 .09883 
1999Q3 104.400 103.7 15 0.68479 
I 999Q4 101.800 100.718 1.08 162 
2000QI 101.900 99.8540 2.04605 
2000Q2 107.900 104.603 3.29734 
2000Q3 108.700 108.941 -0.24087 
2000Q4 101.700 104.229 -2 .52885 
200 lQI 102.600 101.559 1.04140 
200lQ2 108.800 108.869 -0.06923 
200lQ3 117.300 110.522 6.77845 
200lQ4 120.100 108.883 11.2 171 
2002QI 124.500 132.963 -8.46291 
200:1Q2 124.600 137.855 -13.2553 

Source: own computation and NBE Quarterly Reports 
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Appendix VIII EOillLIBRUM ANALYSIS OF OFFBRERI 

Period Actual of BRERJ Fitted of BRERJ Residua of BREIU I 

1992QI 1.47000 1.57476 -0.10476 
1992Q2 1.41 000 1.14740 0.26260 
1992Q3 1.35000 1.54142 -0.19142 
1992Q4 1.34000 0.67458 0.66542 
1993QI 1.37000 2.8 1089 -1.44089 
1993Q2 1.34000 1.33275 0.00725 
1993Q3 1.35000 2.41861 -1.06861 
1993Q4 3.36000 2.75953 0.60047 
1994Q1 3.3 1000 3.54432 -0.23432 
1994Q2 3.31000 3.84871 -0.53871 
1994Q3 3.31000 3.62 127 -0.31127 
1994Q4 3.74000 3.56931 0.17069 
1995Q1 3.3 1000 3.7077 1 -0.39771 
1995Q2 3.34000 3.9457 1 -0.6057 1 
1995Q3 3.40000 4.56026 -1.16026 
1995Q4 3.79000 4.46455 -0.67455 
1996QI 3.83000 3.77730 0.05270 
1996Q2 3.92000 4.12953 -0.20953 
1996Q3 3,98000 4. 71599 -0,73599 
1996Q4 4. 19000 4.89254 -0,70254 
1997Q I 4.26000 4,09311 0.16689 
1997Q2 4.19000 4.46375 -0,27375 
1997Q3 4.24000 4,61719 -0.377 19 
1997Q4 4.46000 4,81090 -0,35090 
1998Q1 7,26000 5,60662 1.65338 
1998Q2 7,54000 5.17039 2.36961 
1998Q3 7.73000 6,33478 1.39522 
1998Q4 7.78000 5.68845 2,09155 
1999Q1 7.07000 6.97133 0,09867 
1999Q2 7.00000 6.78794 0,21206 
1999Q3 7.32000 7.10599 0,21401 
1999Q4 7,97000 7.25008 0,71992 
2000Q 1 8,04000 8.85594 -0,81594 
2000Q2 7,90000 8.55939 -0.65939 
2000Q3 8, 14000 8.9528 1 -0.81281 
2000Q4 8,88000 9.64381 -0.76381 
2001Q1 9.46000 7,70098 1.75902 
2001Q2 9.77000 8.29359 1.47641 
200lQ3 8,75000 8,11902 0,63098 
200 1Q4 8.88000 8.45292 0.42708 
2002Q1 9, 18000 10,2869 -1.10689 
2002Q2 8,96000 10.3970 -1.43696 

Source: own computatIon and NBE Quarterly Reports 
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