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Abstract 

A Time series econometrics technique especially error 

correction Method employed for analyzing the efficiency of 

devaluation on Ethiopian economy. Secondary data was 

collected for the period 1964-1965 from different publication 

and government office . 

Edward's real exchange, current account and output model 

adopted for the study; moreover, Elbadawi' s real exchange and 

price model was applied for the study. 

The result confirmed that devaluation could not lead to 

stagflation circums tance. It was rather expans ionary 

(increasing output and employment) and inflationary. The 

resul t of this study adheres the view of tha t when ini tial 

condition of the economy at real exchange appreciation,nominal 

devaluation could accelerate the process of convergence 

towards its equilibrium. Devaluation improved the current 

account balance because of the increment of aid to the country 

after devalua tion; however, it did not improve the trade 

balance due to the fact that the premium declined considerable 

degree but not abolished. 
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CHAPTER i 

INTRODUCTION 

1 .1 Statement of the Prob lem 

Like many other African countries Ethiopian faced serious 

economic crisis in the mid 1970 ' s and the entire decade of 

1980 ' s. This economic crisis was manifested itself in various 

f o r ms s uc h a s l oca l growt h r ate o f GDP (2.4 % pe r c ent per a nnum 

in the period 1973 to 1995) , negative growth ra t e of per capita 

income, an increasing balance of payment def i c i t e.t.c. 

Agricultural out put grew at rate lower than population growth 

rate.Hence, the country had to either import basic necessities 

or to depend on external donations (Asmorem, 1992) 

The poor performance of the economy could be attributed 

to both internal and external fact ors. In the internal side, 

the major ca~se for such event was the mismanagemen t of the 

macro economlC pol icy of this country. The Derge regime 

followed "a socialist" oriented economy policy which d i d not 

use price signal as mechanism of the resource allocation. 

Price control and rationing were the principles of the sys tem. 

Beside, since civil war was intensified at highest degree, the 

government used the scarce resource for the execution of the 

war. For the government to carry out its "Socialist" pol icy, 

a new system of state was established and existing bureaucracy 

was greatly expanded and launched a s e ries of sequences 

campaigns (Teshome, 
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1994) . It required a paramount government expenditure which 

was partly covered by pr inting money. 

The expansionary macro economic policy , as general 

economics literature spells out, leads to inflation. If the 

inflation o f the country is greater than that of the major 

trading partner's, the currency will be overvalued. Since the 

country's inflation was greater than that of its trading 

partners, the currency was overvalued. The spread of parallel 

market premium and the appreciation o f real exchange rate can 

be used as a measure of how the currency overvalued . The 

premium increased from 1.5 in 1964 to 3.38 in 1991 and the real 

exchange appreciated significantly (see table 3 . 6 and 3.7). 

An overvalued exchange rate likely would have adverse effects 

on the economy such as discouraging exports by reducing the 

profitability of producing for world Killick , 1991), it 

encourages the smuggling of exports , it paves way for rent 

seeki ng s ociety; and the expansion of non -tradable goods. 

The Transitional Government of Ethiopia (TGE) , to mitigate 

the general economic problem, began implementing the 

comprehensive macroeconomic and structural reforms The 

reform has been undertaken in three overlapping phases. 

In the first phase, the focus would be primarily on 

economic stabilization which includes tightening fiscal policy, 

strengthening monetary control and adjusting the exchange rate. , 
The second phase focues on structural reforms which would a im 

at generating a supply response . In the third phase, the 
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initial stabilization and structural reform would be 

strengthened. The reform has s :'mila r objectives with count ries 

undertak i ng the structural adjustment programme. 

Devaluation o f the Ethiopian Birr was one of the 

undertaken meas u r e s in stabilizing the economy. The Birr was 

devalued 59% in terms of dollars. The objective of 

devaluation, acco rding to the TGE, seated to improve the 

current account balance. The rational for the said objective 

was set as:-

1. Due to the gap between the off i c i a l and unofficial 

exchange rates , illegal exports of coffee , live 

animals flourished in the country . The government 

expected such trade to diminish as the gap between 

the official and unofficial value of the exchange 

rate disappeared and hence when illegal trade was 

direct ed to offic ia l channels. 

2. Most Ethiopian exportable items unlike other African 

countries can be used in domestic consumption 

(coffee, oil seeds and oil nuts). By making foreign 

markets more at tract i ve than domestic marke t, the 

volume of exports increases. 

3. To encourage the production of exportables by 

shifting resources from non-tradables to tradables . 



4 

Given the TGE's devaluation objective , there is hot 

controversial issues whethe r SAP in gene ra l devaluat i on in 

particular would result in improving the current account 

balance by increasing the volume of e xpor t s , decreasing the 

import bills eliminating, market distortions, and economic 

growth (Befekdu 1994, Killick, 1993;and World Bank, 1994 ) 

Most studies revealed that devaluation improves the 

balance of payme_nts, but they have little ability to further 

objective of reducing inflation and stimulating growth 

(Killick , Melick; and Manuel , 1991; Khan , 1990 and The World 

Bank, 1989 ) . Studies pointed out that, on the average , 

program countries had moderately better economic performance 

than non programme countries in terms of economic growth and 

internal balance . Mosley, Harrigan and Toye undertook a study 

on the effect of devaluation in 1991. Their finding indicated 

that devaluation had no measurable effects on real GDP, 

positive effect on export growth and the balance of payment and 

negative effect on investment levels . 

Though no clear cut answer for the effect of devaluation 

on the economy, The TGE employed devaluation as instrument of 

exchange rate policy t o improve the curren t account . Therefore, 

what would be the effects of devaluation in the Ethiopian 

economy was considered as problems in the study . 
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1.2 Objective of the study 

1. 2.1 Genera l objectives 

Devaluation is usually an important com~onent of Orthodox 

stabilization programmes according to the traditional theory. 

It is e xpected that nominal devaluation will result in 

expenditure switching increased production of tradable, 

increased exports, and an improvement of the external position 

of a country. 

Recently, traditional stabilization packages, especially 

their devaluation components, have come under attack by a 

number of authors . It has been argued that even though nominal 

devaluation may achieve its goal of generating a relative price 

adj ustment it entails a high cost. In particular, it has been 

pointed out that one of such cost is the decline in total 

output generated by devaluation . 

Devaluation as a stabilization package has two main goals 

these are:-

1. They seek to generate real deval uations. 

2. They seek to provide an improveme~~ in the external 

position. 

The gene~al purpose of the paper l ays on test whether 

nominal devaluation has achieved its targets or not; moreover , 

it tries to investigate the effect of devaluation on GDP, real 

exchange rate, price and current account in the Ethiopian 

economy . 
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1. 2.2 Specific Objectiv ees 

The study ha s the f ol l owing spec i f i c cbject ~ ves: - These 

are:-

1. It tries to what extent deval uation affects the 

level of GDP Along with this investigation, a 

considerable attention will be paid to the effect 

of monetary and fiscal policy on the level of 

output. 

2. The fundamental factors such as terms of trade, 

capital inflow, technological progress and the short 

run factor (fiscal, monetary and exchange rate 

policy) which influence the magnitude of the real 

exchange rate will be i dentified and t ested. At 

what extent nominal exchange rate affects the real 

exchange will be empirically tested. Moreover, 

equilibrium real exchange rate and its mis-

alignmen t wi l l be ca l c ul a ted. 

3. Empirical test will be made to examine whether 

current account balance and trade balance responds 

to devaluation. 

4. How the price level of non-tradables and tradables 

responds to change in exchange rate will be tested. 

1.3 Significance of the Study 

Stabilization program has been going in almost in African 

countries as solution of economic crises in the continent. 

Devaluat i on has been t aken as measure economic tool for 

i 
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implementing such programme, through criticized by politician 

and different school o f economics . 

The study which tries to test the effect of devaluation 

in major macro variables in Ethiopia that had pursed "soc ialist 

command" economy and its political and social system was 

significantly affected by civil war. Hence, it may contribute 

for pedagogical development in the issue how devaluation 

affects real variables in such economic situation . 

The Ethiopian government has been implemented the 

structural adjustment programme which was prescribed by the 

Fund and the Bank to Stabilize the country's economy . The 

government in this regard should pursue prudent fiscal and 

monetary policy along with devaluation to make the price at the 

right level and current account deficits at sustainable level. 

The out put of the paper may be used as input for government 

in assessing the efficiency and the effectiveness of the 

devaluation with above said objective, and it may be used as 

input in designing a better and sound macro economic policy. 

The paper may give a highlight for those who are 

interested in making a study in the efficiency of exchange rate 

policy in developing countries, in general, in Ethiopia, in 

particular. 

1.4 Methodology 

Generally, the following four approaches are commonly used 

to evaluate the effectiveness of devaluation . The first 

i 
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approach refereed us "before and after" which compares the 

results d u ri ng the pe r i od in which deva~uation t ake place with 

perfo rmance in preceding year . Such ~e thod is not free of 

critics, it is unsati sfactor y because the i nfluence o f the 

changing world economic conditions and i nternal poli t i c al 

systems which are unstable in Africa . 

The seco nd approach know as "with-without" approach. The 

method is applied for cross-sectional study . In this method, 

the problem lays on selecting the sample countries. The third 

method is "actual versus targets " approach which compares 

results with the given targe t s . And, finally an simulation 

system can be used to examine the impact of the exchange rate 

on the economic. 

This study tries to use t ime series econometrics 

method(fo r the detail see chapter 5) . 

1.5 Data characteristics and source 

Annual data f or the European years 1964 -1 995 was collected 

from various source. The main source of the data for the paper 

was t he International financial statistics ( annual and mont hly 

issue ) , Cent ral Statistical Off i ce (various annual reports ) , 

and National Bank of Ethiopia ( quarter~y and annual reports ) . 

Beside these, in later years (1994 and 1995), data was 

collected from the government file which has not yet off icially 

published. 



9 

The appearance and existence of the different data in two 

calender years oecome haza rdous in data collection . Some of 

the data o~ly a~ail in Gregorian years , especially those issued 

by international o rganizati o n such as terms of trade, unit 

value of import , unit value of export,and different data of 

other countries. Data on national income and government 

account are repo r t ed in Ethiopian fiscal years which runs from 

July 1 to July 6. Attempt has been made to convert the national 

account and government account to Gregorian calender year. 

Therefore, all the data in the study appeared according to 

Gregorian calender. 

1.6 Organization Of the Study. 

The remaining part of the paper is organized in five 

chapters. Review of literature regarding devaluation and real 

exchange rate will be under taken in chapter two. 

Chapter three emphasis to the general back ground o f the 

economy and development of monteray,fiscal and exchange rate 

system of the country. 

Chapter four presents the model employed in analyzing the 

effect of devaluation on the economy. Chapter five is devoted 

to the analysis of the empirical results. The last chapter 

presents t he main ideas and find ings of the study. 



2.1. Output 

CHAPTER 2 

LITERATURE REVIEW 

Despite widespread adoption of floating exchange rates 

among industrial countries after 1973, 

developing countries have continued 

the vast majority of 

to maintain official 

parities for their currencies. In the face of the frequent and 

severe external shocks as well as unstable domestic policies , 

such pari ties have been subj ected to frequent deregulation . 

[Lizondo and Montiel, 1989] 

Devaluation is a controversial issue in many developing 

countries, especially in Africa. Unconvinced by the economic 

arguments in favour of it, and suspicious of its political 

repercussion, many governments prefer to avoid the devaluation 

of their currencies . 

Although currency devaluation has become quite common in 

developing countries, it continues to be resisted by the 

authorities and often are used only as a measure of last 

resort. Among the reasons that have been advanced for this 

aversion is the fear that devaluation may have contractionary 

effects on domestic activity while increasing the rate of 

inflation, and possible worsening of external indicators such 

as the trade balance or the change in net national reserves. 

The reluctance to use devaluation has been a seemingly 

perpetuating bone of contention in negotiations between the 
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governments of some developing countries and the International 

Monetary Fund [B ird, 1983J . It is true that in many developing 

count ries devaluat i on, trade l iberalisa ~ ion, and priva t isat i on 

are associated wi t h the IMF economic reform programmes. 

Devaluation operates in such a way that it either 

increases the price o f the domestic currency or reduces the 

foreign currency price of exports. It generates price 

incentives whi c h tends either to l ower domestic demand for 

imports expressed in foreign exchange, raise domestic demand 

for and supply of import substitutes, increase foreign demand 

for exports, and/or lower import substitutes, increase foreign 

demand for exports and lower domesti c demand for and increased 

production o f exports . The response for this price change 

depends on demand and supply elasticities. 

The effect of devaluation on output and employment does 

no t have a common consensus .According to the t raditiona l 

theory, it is expected that a nominal devaluation will result 

in expenditure switching, increased production of tradabl e , 

higher exports , and in an improvement of the external position 

of the country in question . From an analytical point of view, 

devaluation can affect the rea l sector of the economy through 

a number of channels . According to the more traditional views, 

devaluation will either have an expansionary effect on 

aggregate output , or in the worst o f cases it will leave 

aggregate output unaffected. I f there is unutilized capacity, 

nominal devaluation will be expansionary , and total aggregate 

output will increase. On the other hand, if the economy is 

J 
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operating under full employment, the norr. ~r:a~ devaluation will 

be translated into equi-proportional inc ceases in prices with 

the real exchange rate and aggregate =~=~~C will not be 

affected. 

( Diaz- Alejandro (1983 ) and Cooper (1972 ) were among the 

first to raise the possibili ty that .devaluation could prove 

contractionary in developing countries [Lizondo and Montiel, 

1989] . Krugman and Taylor (1978) formalized several channels 

of contractionary influence likely to prove particularly 

relevant in developing countries. 

they described. 

There are three channels 

1. When devaluation takes place at trade deficits, it 

decreases the real income at home and increases it 

2 . 

3 . 

abroad. The fall in real income leads to the value of 

foreign savings to go up, ex-ante aggregate demand goes 

down . (Krugman and Taylor, 1978 ) 

The redistribution o f income 

demand . The shift of income 

affec=s the aggregate 

from wages to profits 

because of the increment of wage than price, [Cooper 

1971a, 1971b; 

Taylor, 1978] 

Diaz - Alejandro 1963; and Krugman and 

Krugman and Taylo r (1978) pointed out that many 

governments in developing countries dec~ve a substantial 

proportion of their revenues from i mport and export 

taxes. Thus, a nominal devaluation that succeeds in 

depreciating the real exchange rate will increase the 

real tax burden on the private sector by increasing the 
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re a l value of trade taxes for given level of import s and 

e xpo r t s. e'he r esul t depends, however , on ad va lorem 

rather t han s pecific taxes on f o reign trade . I : ~ould be 

true if the government's propensity to save i s unity . 

In another way, devaluation affects the aggregate demand 

in the following mechanism. Devaluation can result in some 

contractionary pressures on aggregate demand which could more 

than offset the traditional expenditure - switching effect. 

Devaluation will result in a higher price level generating a 

negative real balance effect. This, in turn, will result in 

lower aggregate demand and output [Frankel and Johnson, 1976] 

In the above theoretical analysis, we have presented the 

possible effect of devaluation on aggregate demand; however, 

Van Wijnbergen (1986) developed a model which shows the effect 

o f a devaluation on aggregate supply. 

The channel affects the aggregate supply in three ways; 

i . e ., nominal wages, imported intermediate inputs and working 

capital . 

Several authors o f the "New St ructuralism" school have 

emphasised that a nominal devalua tion c ould exert 

c o n t ractionary effects on the supply of d omestic ou tput by 

increasing the cost of working capital; that is, by financing 

cost of labour and imported inputs. (Taylor, 1983 ; Van 

Wijnbergen, 1983 and 1986) . 



14 

The cost of financ~ng working =apital has two important 

supply consequences that affe:: -:: the l i:-Celihood o f 

contractionary deval~a=ion . The f::::-.3: a:1C che most 

emphasised i n r elated literature, ~s t he "Cara llo e ffect ". 

Ac c o rd ingly, an i ncre a se i n loan i n~ eres t ra te adds up t o the 

cost of financing working capital and shifts the output supply 

curve upwards. . The second c :'lanne: l.S the present working 

capital cost is likely to reduce short-run supply elasticities 

in both sectors because of the increase in the marginal costs 

associated with the need to finance additional working capital 

[Lizondo and Montiel,1989; Rosassuarz,1989] . 

The above theoretical discussion suggests that in the 

context of developing countries,a : ot o f empirical wo rk has 

been done in this controversial area to ascertain whether 

devaluation is contractionary or expansionary in output. 

Gyl fadon and Schmidt (1 983) have constructed a s ma ll macro 

model with intermediate goods, w~ere deva l uation has two 

conflicting effects . On the one nand, they generate an 

expansion through aggregate demand; on t he other hand, 

devaluation results through its effect on the cost of imported 

i n termediate i nput s in an upward s hi f t i n aggregate supply . 

schedule . The implications of t te model are analyzed by 

i mporting plausible val ues to the c o rrespo nding parameters for 

a group of five developed countries and five developing 

countries . with the exception of the United Kingdom and 

Brazil, these results suggest t hat , as postulated by the 
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traditional theory, devaluations have a posit i ve ef fe c t o n 

aggregate outpu t. 

Kruger (1 978 ) discovered that the effect of devaluation 

on e c onomic growth depends cruc ially on what happened to export 

earning t hough she found very little evidence to suggest that 

devaluation leads to severe recession of prolonged duration . 

Connoly (1983) considered a group of 22 countries and 

regressed the change in the rate of real growth over the change 

in the nominal exchange rate. The coefficient thus obtained 

was positive and marginally significant , providing some support 

to the hypothesis of expansionary devaluation. Branson (1986) 

c o nstructed a s ma ll simulatio n model f o r Kenya which suggests 

that, contrary to the traditional view, devaluation had 

important contractionary effects in the Kenyan Economy. 

Cooper in 1971 analyzed 24 devaluations that took place 

between 1 953 and :9 66 . After looking i n t o the behaviour of the 

principal components of aggregate demand, he c onc l uded that 

devaluation itself often initially tends to depress economic 

activity in the developing countries. 

Edward (1 986 ) constructed a model for 12 developing 

countries for 1965-80 . He found out that devaluations are 

c ontra ct ionary i~ t he first year . The effec t is c ompletely 

reversed in the second year. According to these estimates, 

devaluations are neutral in the medium to long-run. 

) 

I 
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2.2. Real Exchange Rate 

The degree of how nominal deval~ation as an instrument in 

macro policy becomes effective depends on the effect of real 

exchange rate. It is so important that definitions be 

forwarded to Nominal Exchange Rate (NER) and Real Exchange Rate 

(RER) . 

The nominal exchange rate can be defined as: 

1. The relative price of different monies, 

2. The relative price of goods , 

3. The relative price of bonds. [Dornbusch 1980] 

The nominal exchange rate may be viewed in two ways: 

1. As the price of foreign currency in terms of the units of 

local currency. 

Example:- Units of Birr per U.S. Dollar 

2. As the price of local currency in terms of the units of 

foreign currency . 

Example:- Units of U. S . Dollar per Birr. 

In most modern theoretical works, the real exchange rate 

is defined as the domestic relative price of tradable 

goods to non-tradable goods, i.e., 

Where; 

e Pr I PN 

e Real Exchange Rate 

Price of tradable goods 

Price of Non-tradable 
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A more t r adi tional bu t still popular definition of the 

re a l e x change r ate relies on the purc::asing power pari ty 

approach . 

e EP* / P 

Where; e Real Exc hange Rate 

E Nominal exchange rate 

P* Price of tradable 

P Domestic Price level 

Although the purchasing power parity(PPP) real exchange rate 

is an index of the degree of international competitiveness of 

the country in question , it fails to capture changes in the 

relative incentive guiding resource allocation across the 

tradable and non -tradable sect o rs . Co nsequently, the 

purchasing power parity does not provide prices information on 

how relative prices impinge on the evaluation of the external 

sector and o f the different acc ounts of the balance of 

paymen t s . 

Real exchange rate misalignments a term commonly used in 

p o licy discussions. It is defined as sustained deviations of 

the actual real exchange rate from its long-run equilibrium 

level. I f t he actual real exchange rate is b e low the 

equilibrium level, it is said that there is a real exchange 

rate overvaluat i on . Under r eve rse cond ition we say t ha t t here 

exists undervaluation. 

Resorting to the approach taken by Sebastain Edwadrs , the 

equ i librium real e xchange rate (ERER) is defined as that" 
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re l a ti ve price of tra dabl e to non -tra da bl e fo r given 

s u stainab l e (equilibr ium ) val ues o f o ther relevan t variables; 

such as , taxes, inte r national price and technology , result s in 

the simultaneous attainment of internal and external 

equilibrium." Internal equilibrium means that the non-tradable 

goods market clears in the current period, and is expected to 

be in equilibrium in future periods. In this definition of 

equilibrium RER is implicit . The point is that this 

e quil ibr i um takes p l ace wi t h natural l eve l s Ex t e r nal 

equilibrium is attained when the inte r -temporal budget 

constraint which states that discounted sum of a country's 

current account has to equal zero is satisfied. In other 

words , external equilibrium means , current account balances are 

c ompatible with long-run sustainable capital flows. 

RER is a particularly practical measure of the direction 

of incentives in small open economy under pervasive price 

cont r ols wh i l e the conve nt i ona l measu re o f t he r eal exchange 

rate emphasize the external competitiveness of the economy. 

RER strongly reflects the signals delivered by the price system 

actually prevailing in the domestic economy, accounting for the 

effects of all policy interventions on domestic prices , 

including admi nistrative pricing and allocations. It is, 

therefore, a more direct measure of the competitiveness of the 

tradable and non-tradable sector o f the economy . It reflects 

the relevant sectoral price relationships where producers are 

allowed to respond to the price signals. 
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RER as a mea su r e o f e x terna l competitiveness ma y not be 

f ully t ransmitted into the domesti c p r i c e ince n t ives acc ua l ly 

perce i v e d by t he ec=~om i c age n cs. I t i s a fu~cament al 

princ i ple o f open ma c r oe conom i c s that sustainable macroeco nomic 

equilibrium requires that monetary and fiscal policies be 

c onsistent with the c hosen predetermined nominal exchange rate 

regime. 

The most outstanding case of macro and exchange rate 

incons istency is when expansionary fiscal policy is considered. 

In most LDCs these deficits are mainly financed by monetization 

of the economy, which will create inflation. There will be a 

' required ' inflation to finance a fis cal deficit. But if this 

'required' inflatio n is h igh (higher than world inflation ) then 

inconsistencies between the fiscal deficit and the maintenance 

of a nominal exchange rate will arise. This will be reflected 

in r e al exchange appr~ci ation. 

The domestic price of non-tradable increase at the rate 

approximately equal to the rate of domestic inflation, and the 

domestic price of tradable grows approximately at the rate of 

world inflation. Since the d omestic inflation is high ( i.e., 

higher than the wor l d inflation ) , then the domestic price of 

non-tradable will grow at a rate higher tha n thac o f the 

domestic price of tradable. Thus leading appreciation of the 

real exchange rate. 
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Unde r predetermined nominal exchange rates , the increase 

in domestic credit that exceeds the growth in the demand of 

domestic economy will be inconsiscent with c~e maintenance of 

f i xed nominal exchange rate . The mechanics is as f o llows: the 

excess of domestic credit allocation above the rate o f growth 

o f money demand will be translated into excess demand for 

tradable goods, and financial ~ssets. The excess demand of 

tradable will be reflected in trade deficit (lower surplus ) ; 

and , excess demand to non-tradabl e goods and services. This 

will lead t o real exchange appreciation. 

The implications of the above are quite straight forward. 

Either the inconsistent policies are reversed, or the rea l 

e xchange rate appreciat ion wil l continue . Usually, the 

authorities respond by imposing f oreign exchange controls , 

increasing tariffs and qual itative controls . This accelerates 

parallel market operations for f o reign exchange and do not stop 

the cri sis. Eventually, the councry r uns out o f international 

reserves or i ts real exchange reach at a dismal low level which 

points towards nominal devaluation and unavoidable othe r 

corrective measures. 

Empirical wo rk investigating the relationship between 

nominal devaluation and real exchange rate wa s accomplished 

by Sebastain Edwards in 1 987 . He employed the real e x change 

model putting real exchange rate as dependant variable while 

letting other fundamental variables as TOT, Tariffs, technical 

progress, etc. , as independent determinants . He estimated a 
• 

pooled data for a group of 12 count ries . 
. : ' 

The countries were 
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chos en becaus e of the avai lab i li ty o f suf f icient data. The 

estimated coefficients o f no minal deval ua c ~ on was : ound to be 

s ignifi ca n tl y posi t i ve , ranging from 0 . ';67 ;:0 0 . 538 . Th is 

indicated that, even with all o ther things given a nominal 

devaluation will be c onverted in t o a less than one-to - one real 

devaluation . 

2.3. Devaluation, Current Account and Price 

One of the most important ob jective devaluation is to 

improve a country ' s international competitiveness and foreign 

reserve. Devaluat ion, by increasing the price of traded goods, 

i.e., the price of export in domestic market and increasing the 

price of impo rts, creates conducive enviro nment t o increase the 

supply of exports and decrease the level of imports . The 

ultimate result of this, however, depends on the elasticity of 

export and import demand. 

The significance of variation in elasticities differs from 

count ry to count ry. Developing countries which rely heavily on 

a single product and the price of which is quoted by a foreign 

currency, devaluation fails to reduce this price and the export 

elasticity of demand. Therefore, 

Devaluation raises the domestic 

it is largely irrelevant. 

currency price and the 

profitability of exporting, thereby imposing che i mpo rtance of 

the elasticity of supply. 

with regard to imports, it is highly improbable that any 

developing country will be able to influence the foreign price 
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of its imports since i ts demand for a ny particular import wil l 

represent only a small fracticn o f the total world demand f or 

the produce r . The domest i c price of imports may not rise to 

the full extent of devaluation if devaluation is accompanied 

by the removal of import controls that has previously 

maintained import prices at artificially high levels. Even in 

a country which has dual exchange rate and the parallel 

market largely dominates the 

devaluation may not change the 

price . 

foreign exchange market, 

imported price in domestic 

Devaluation will improve the trade balance provided that 

the sum of exports and imports elasticities exceed unity. This 

is wha t is known as the Marshall-Learner Condition . 

For exports , the increase in the domestic currency price 

is not automatically passed to the producer which depends on 

the exchange control mechanism , tax system, market 

organization, etc., The most important of all in the context 

of developing countries is the price elasticity of export 

supply. 

Supply elasticity will depend on a numbe r of factors. It 

will tend to be higher , the shorter the gestation period of 

production, the greater the domestic consumption of the good, 

the greater the capacity, the greater the availabil ity of 

investment finance, and the greater the mobile resource. [Bird, 

1983] . 
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It is imperative to assert that in an inflationary world 

a distinction needs to be drawn between the nominal and real 

exchange rate. When nom~~a~ devaluation is accompanied cyan 

offsetting acceleration in domestic rate of inflation, the real 

exchange rate will remain unchanged . The nominal devaluation 

is, therefore, unlikely to succeed in strengthening the current 

account . 

Where nominal devaluation is accompanied by changes in 

tariffs and subsidies , the effective change in price and out 

put will diffe r from the nominal one. This is particularly 

important in developing countries where devaluation and trade 

liberalization are frequently undertaken. 

Cannoly and Taylor (1976) found out that over the two 

years post devaluation periods, the price of traded goods rose 

by an amount near to the extent of devaluation for eight 

devaluatio~ they investigated. 

Donovan (1981 ) confirmed that devaluation in developing 

countries initially and directly increases the price level and 

may raise the underlying rate of inflation, thereby tending to 

reduce the extent by which the real exchange rate depreciates 

over time . 

Evidence presented by Cooper (1971a , 1971b) appears to 

substantiate the claims that, for the first twe l ve months afte r 

devaluation, the rise in price and wage is considerably less 

than the size of devaluations. 
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~ Empirical evidences on the effect of devaluation on import 

and export are also a mple . In a study of Bhaghawati and Onisuka 

(1991 ) about post -devaluation e xpor~ per =crmance in a number 

o f non-industrial countries, it e me rged t hat in the majority 

o f cases export earning and volume did grew fully owing t o 

devaluation, where l ittle or no expansion in exports resulted, 

o r where a decline occurred, special ci rcumstances were usually 

found to exist. 

Donovan (1981) drew on a considerable amount of research 

to suggest that both traditional and non-traditional exports 

respond in volume terms to the price incentives created by 

devaluation, though f or certain primary commodities the supply 

elasticity is significantly greater in the long-run than in the 

short-run, confirming the supply elasticity exceed zero in the 

short-run even for traditional crops (Bird, 1972). 

~ The r~sponse of import demand to devaluations analyzed by 

Khan (1979) found that almost the 15 devel oping countries in 

his sample showed price elasticity close to greater than one. 

Donovan (1981 ) found an average real import gro wth higher in 

both the short-run and long-run following devaluation. 

Edwards (1989 ) f ormulated and estimated a current account 

analysis model using pooled data for the 12 countries . He 

found that the current account and the real exchange has a 

positive relationship, i.e . , a real exchange devaluation 

improves the current account . 



CHAPTER 3 

The Macro economic performance of the Ethiopian Economy 

Being one of the developing countries, Ethiopia's economic 

development condition was worsened over the las t two decades. 

The poor economic performance was attributed to both internal 

and externa l factors. The economic policy of the Derge reg ime 

(1974-1991 ) could be considered as the major internal cause. 

Th i s was a policy in which economic growt h sou gh t ma i n l y 

through the mobilization and allocation of resource by the 

central government. The institutional and legal framework of 

the policy set up in the Derge regime in the course which 

private enterprise was driven out of the modern formal sector 

of the economy and infant o fficial markets in land, labour, 

foreign asset s and credits that had evolved during the sixties 

were r eplaced by the schemes for the rationing of the same 

resource and cons umer goods in context of central planning 

[Taye, 1992] . 

In the external side, the first and the second oil crises, 

fall of terms o f trade , and the increment of the worl d interest 

rate could be identified for the poor performance o f the 

economy. 

It is imperat ive enough to review how the internal macro 

economic mismanagement and external shocks affected the 

economic condit ion of the country in the chosen sample period 

(1964-1995) . 
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3.1 General Background 

Ethiopian is mainly known wi th te~ na~ural environments 

and the size of its population stands third in the continent . 

Nevertheless, the economic and the social indicators show that 

it is at last bot torn in the world. It is significantly 

attributed to the man made calamities (such as civil war and 

poor economic policy) , natural calamities (recurrent appearance 

o f t he drought ) and externa l s hock s. 

The GNP per capital of the country was Birr 217.97 in 

1994' which was the lowest in the world. Infant mortality is 

111 per 1000 and life expectancy is 46 years, health service 

covers only 45 per cent of the population. Malnutrition is 

rampant with a daily per capital claries of 1620 only, about 

12 percent of the rural and 80 percent of urban population have 

access to the safe drinki ng water. Current enrolment rate for 

primary education is only 31 percent (:etachew, 1991 ) . 

The average growth rate o f the real gross domest i c product 

(RGDP ) was about 2 . 21 percent in chosen sample period (see 

table3 .1) . 

It is calculated from IMF 1994 Stacistical year Book. 
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Tabl e 3 . 1 

The gro wth rate of the real GDP 

Pe riod Growth rate o f rea l GDP 

Ethiopia Africa Developing World 

Countries 

1 96 4-1 973 4 . 07 4 . 22 5: 03 4 . 73 

19 74 - 1991 1.14 2. 77 4 .36 3. 15 

1 992- 19 95 2 .87 - - -

Ave r a ge 2.2 1 - - -

Source : Calculated f rom various IMF Statistical year books 

The growth of population which was about 2 . 9 percent per 

annum was highe r than that of the real GDP . It indicated t hat 

the growth rate of per capita Income is decele r ating . 2 I t 

also depicted that the perfo rmance was less tr.ah the average 

developing and African countries (See table 3 . 1 ) . 

2. The per capita income which is defined as 

pgdp ; RGDP/ P 

where : - pgdp ; pe r capita of real gross domestic 
p r oduc t . 

RGDP; r e al gros s domest ic product. 
P ; populat i o n . 

In terms o f growth ra te , i t is p ossible to put in the 
f o llowi ng- form 
PGDP ; RGDP - P 
Hence from this equation , we can say that when the 
growth rate of population is greater than that o f real 
GDP, the per capita income will be decelerating. 



Year 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

ouree: 

. 
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Tab l e 3 . 2 
The size o~ deficit re l ati?~ly 

with GDP and hia~ Dowered ~cney 

Rallo of Deficit to high powert=d money 
Ratio of Deficli to GDP 

0.42 10.12 

0.10 2:! .97 

1.1 13 .29 

0.66 8.46 

1.3 16.46 

0.72 8.09 

1.02 12.48 

1.06 14.41 

1.33 16.34 

1.00 10.42 

0.79 7.26 

4.05 27 .09 

5.40 32.38 

3.43 ~3_22 

5.67 38.46 

3.10 21.05 

4.35 28.08 

3.82 21.51 

5. ~ 6 : 908 

14.46 79.93 

6.51 30.68 

8.40 40.7 1 

7.05 30.52 

6.0 1 26.54 

6.56 25.42 

11.52 40.46 

]4.43 43.18 

13.65 32.74 

10.00 23.20 

10.77 29.30 

1278 33.34 

13.38 36.39 

calculated from lMF year book . 
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The ratio o f defic it to high-powered money could be us e d 

as a measure o f in f lation t a x required t o fina nce the 

gove:::-:,ment deficit [2dwa r ds, 1988 J J . The :::-equire d inflati on 

t o fi nance t he deficit was high and i nc r e ased over years. The 

average for the given sample period was 26 . 04. In the Monarchy 

period, It was about 13. 04; however, in Derge period it 

reached 32 . 12 . The major fac t or for accelerating the government 

deficits had been the growth rate of expenditure was greater 

than that of the revenue. 

Teshome identified four reasonable cause for such 

accelerated growth of deficit in the Derge regime (Teshome 

1994). These are:-

1. The government realized the management of the 

"socialist economy " . 

2. A new system of state machinery was established and 

the exis t i ng bu r e a u crac y wa s great l y expa nded . 

3. The large scale transfers of economic res ource from 

private to public sector had occurred. 

4. The launching of a series of "campaigns " which 

required the large scale mobilization of human , 

material and financial res oureces . 

The gro wlng governme nt defi c its were bridged by external 

assistance, external loans and domestic bank borrowing. The 

share of external bo rrowing and domestic borrowing registered 

High powered mone y is defineds as net liability of the 
monetary authority . I t is t he s um o f currency in 
circulation and the ne rese r ve. 
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as 50 . 3 ar:d 49 . 7 percent respectively in the entire sample 

period respectively (See, table 3.3 ) . 

Table 3.3 

Means of deficit financing 

Period External Domestic 

borrowing borrowing 

1964 -73 49 .8 50.2 

1974 -1 99l 50.0 50.0 

1992-1995 54 . 0 46.0 

Average 50.3 49 . 7 

Source :- Computed from various issues of IMF Statistical year 

book. 

Let us review how the monetary policy looks like. te · 

increased from Birr 303 million in 196 4 to Birr 9426.2 million 

in 19954
• It is almost 30 fold increase M2 soared from Birr 

371 million in 1964 to Birr 13 845 million in 19 955 • The 

growth rate of domestic credit was also high in the period 

under consideration. 

M, in defined as the sum of currency in circulation and 
the demand deposit . 

M2 is defined as the sum o f M, 
saving. 

time deposit and 
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Table 3 . 4 

The Growth Rate of Money 

Growth rate o f 

Year 
Ml M, Domestic 

credit 

1964-1973 8.44 11.6 12.47 

19 74 - 1991 13 . 88 12.70 16 . 61 

1992-1995 11.25 13.66 8.95 

Source:- Calculated from difference IMF Stat istica l Year 

Book. 

The mounting of money supply could be explained by the 

external assets, domestic credits and government deficit and 

other items. In the period under considerat i on , the net 

foreign asset s decreased at the average rate of 26 percent per 

annum . The share of domestic credit in money s upply grew over 

time significantly . It grew 12 percent p er annum. 

The very fa c tor in dete r mi ning the supply of money a r e 

domestic credit6 and net f ore i gn assets . The f ormer became a 

considerable factor in post 1974; however, the later was in 

pre -1 974 (Semu, 1992 ) 

The Change in mo ney supply c an be express as ~ 
= ilNFA+LillC . 
Ll - change 

where -M - Money Supply in broad sense 
NFA - net foreign assets 
DC - Net Domestic Credi t involves 
Ll - The Public and Private 
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The foregoing discussion depicted clearly that the 

government pursued expansionary mone:a ry and fiscal policy. 

The e xpansionary policy in fixed exc~ange regime results in 

overvaluation of the currency in question . 

3.3 Ethiopian's exchange rate policy 

Before 1973 Ethiopian's exchange rate policy was in 

consonance with IMF par value system. The exchange rate was 

2.48 Eth. dollar per U.S. dollar from July 23, 1945 to December 

31,1963. On January 1" it was devalued to 2.5 Ethiopian dollar 

per U.S. dollar (Tamiru, 1994). 

From the late 1960 to early 197 0 's the relevance of par 

value monetary system predicated on U.S. dollar came under 

questioning. This culminated in the suspension of gold 

convertibility by the united on the August 15, 1971. 

The currency crisis was developed and led to the 

devaluation of the dollar by 7: 9 percent in December 1971. 

Under Smithsonian Agreement, gold price rose from $35 to $38 

per ounce. The Ethiopian dollar (here after Birr); however , 

remained unchanged in terms of gold. This in effect meant a 

de facto revaluation of Birr in terms of dollar . Consequently, 

the Ethiopian Birr exchange ra t e changed to 1 US dollar = 2.30 

Birr [Almost 7.9 per cent revolution in terms of Birr] This 

rate served for the year 1971 and 1972. Not long after, 

however, the U.S. dollar once again come under pressure and was 

devalued by 10 per cent. The Ethiopian Birr was almost 
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revalued by 10 percent against U. S . dollar . The exchange had 

become 1 U.S. dol l ar = 2 . 07 Birr. 

Following this, Ethiopia fol lowed a fixed per determined 

nominal exchange rat e pegged to the U.S. dollar. The 

government would have pursued appropriate monetary and fiscal 

policy to maintain the fixed predetermined rate at equilibrium 

level ; nevertheless , the government fiscal and monetary policy 

had been expansionary . This was especially true in post 

revolutionary period (1974-1991). (See Table 3 . 4 and 3.5). 

The expansionary macro policy augmented the demand for 

both tradable and non-tradable goods. While the excess demand 

for tradable would not change the price in home for given 

exchange rate. The rational for this that Ethiopia is a small 

country in world trade. ' Therefore, it can not influence the 

price of export and import items in the world market rather 

takes as given . The excess demand for tradable lead to the 

current account deficit and loss of international reserve. In 

gi ven sample period, the import raised at rate 8.9 percent 

whereas export grew at 7 . 2 percent on the average. The current 

account balance was decelerating at rate of on the average rate 

of 29.8 per cent per annum in the given sample period. 

The effect o f the excess demand pressure on non-tradable 

soared the price of it. If we take Addis Ababa Consumer price 

retail index as a proxy for price of non - tradable, annual 

The averge share of Ethiopian export and import from 
1964 to 1992 was about 0.019 and 0.037 percent in the 
world export and import respectively . 
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i~crement rate was about 7.27 on the average in the whole 

sample period (See table 3 . 5 ) The increment rate was higher 

in the period o f the Derge . 

Table 3.5 

The Growth Rate of Pr ice 

Year The Average Pric e 

Increment 

1964-1973 1 . 76 

1974-1991 9 . 89 

1992 -1 995 7.9 

Average 7 . 27 

Source:- Computed fro m vario us issues o f the annual report 

of Central Statistics Office. 

The increment in price had not as much as expected. The 

probable justification lays on that the previous government 

pursued a strict price control, rationing o f the basic 

commodity and the decelerating o f the money velocity (GDP/ M2) 

which is know as monetary deepening. 8 

IF we take the Irving Fisher equation MV=pq -
where -

M M2 
V - Velocity of money 
p - Price 
q - real transaction 

the above equation in terms of growth rate and 
rearrange it, we get . ~. . 

P = (M - q) + V 

This equat ion reveals that the effect of the money 
suppl y increment on price may be minimized if t he 
growth rate of velocity is negative. 
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The relative increment of the price o f non - tradable to 

t hat of tradable cause resource to shift tcom Lcadable sector 

to non-tradable sector. It resulted in ::r~e ::iecline of the 

exports and imported substitute that aggravated the shortage 

of foreign currencies. 

The then Ethiopian Government took a policy measure of 

foreign exchange allocation and exchange control to mitigate 

the problem of shortage in foreign currency, and trade 

deficits. The exchange controls and the government 

interference include: -

a) denying private investor access to foreign 

exchange allocation. 

b ) uncoordinated and arbitrary rationing of available 

foreign exchange among state owned enterprises. 

c) strict control of the type and quality of goods 

to be imported. 

d) increasing both imports and export d"ties (Asmorom, 

1994) . 

The Exchange control and foreign exchange allocation did 

not give a solution for the problem of trade deficits and the 

shortage of foreign exchange. It rather aggravated the problem 

at the considerable degree because of the emergence of the 

parallel exchange markets . The ~remium9 increased from 1 . 50 

in 1973 to 3.38 in 1991; it is almost on the averge 5.92 

percent increment per annum (see table 3 . 6) . The underlying 

The premium in the study is defined as the ratio of 
parallel exchange rate to official rate . 

I 
I 
I 
J 
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cause for the flourishment of t he parallel e x change ra te cou ld 

be c i ted that ma jor consumer i tems started to be marketed on 

parallel markec s . On su~p ~ y side, the s ource 0: f o r eign 

e xchange ma y be smuggli ng o f e xpo r t s t o earn h ighe r profit, 

sale of f o reign exc hange by tourist, dip l omats and foreign 

workers, remittance sent back by nationa l residents abroad. 
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Table 3.6 
Th t: Official and Parallel E;w; cham!e Rate 

Year Official e,'( change Parallel exchange premium Annual Increment 
fa le fate In per . 

1964 2.5 2.5 I ---
1965 2.5 2.5 I 0 

1966 2.5 2.5 I 0 

1967 2.5 2.5 I 0 

1968 2.5 2.5 I 0 

1969 2.5 2.5 I 0 

1970 2.5 2 .5 I 0 

1971 2.3 2.3 1 0 

1972 2.3 2.8 1.2174 21.7 

1973 2.07 3.1 1.4976 23 .0 

1974 2.07 3.34 1.6135 , 7.7 

1975 2.07 3.78 1.8261 13 .1 

1976 2.07 4.00 1.9324 5.8 

1977 2.07 4.21 2.038 5.3 

1978 2.07 4.11 I. 9855 · 2 .~ 

1979 2.07 3.17 1.5314 -22.9 

1980 2.07 2.82 1.3623 -11.0 

1981 2.07 3.09 1.4928 9.5 

1982 2.07 3.32 1.6039 7.4 

1983 2.07 3.52 1.7005 6 .0 

1984 2.07 4.02 0.9420 14.2 

1985 2.07 4.85 2.3430 20.6 

1986 2.07 3.83 1.8502 -21.0 

1987 2.07 6.02 2.9082 52.2 

1988 2.07 6.62 2.1981 9 .9 

1989 2.07 6.03 2.9130 -8.9 

1990 2.07 6.13 2.961 4 16.5 

1991 2.07 7.00 3.3816 14 .2 

1992 5.00 7.40 1.4800 -56.2 

1993 5.00 7.60 1.5200 2.7 

1994 5 .95 7 .70 1.2941 -14 .8 

1995 6.25 7.75 1.2400 -4 .2 

Source :- Calculated trorn d~fferent, IMF Stat~st~cal 

year book and world currency book. 
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Under certain conditions, the parallel markets rate can 

provide useful information on the extent to which the domestic 

currency has become ove rva~ ued in the official markets . 

The overvaluation of the currency could also be seen in 

the appreciation of the r eal exchange rate. The official real 

effective lO exchange rate appreciated 1.42 percent per annum 

(see Table 3.7). 

For method of calculation see chapter 5. 
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Table 3.7 
The \Iu[[ilaleral real effectlve e.'(chanl!r! rate 

Year ~tuJula{eral e;.; change rale Rate of change 

1964 136 .23 

1965 138.77 1.86 

1966 135 .22 -2.49 

1967 130.88 -3.87 

1968 152.94 17.04 

1969 149.75 -1.64 

1970 140.61 -6.10 

1971 138.34 -1.6 

1972 154 .04 -11.34 

1973 136.30 -1 1.52 

1974 11 8.99 -12.69 

1975 120.38 8.72 

1976 124_10 -4 .08 

1977 109.17 -12.03 

1978 96.45 -11.65 

1979 9 .. UO -2.23 

1980 94.85 .5 

1981 97.50 2.79 

1982 97.51 0.2 

1983 87.44 -10.51 

1984 92.22 5.8 

1985 31.43 -11.98 

1986 96,22 18. 15 

1987 105.20 9. 3 

1988 95.91 -8.8 

1989 98.21 2.40 

1990 100.00 1.81 

1991 83.13 -16.87 

1992 200.63 141.34 

1993 148.28 .. 26 .09 

1994 208.53 40.90 

1995 212.77 1.83 

Source:-Computed from various issues of IMF statistical Year book and Central Statistics Office. 

H sign show appreciation (+) sign show depreciarion 
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The movemen t in all t he c hre e rea l exchange rat:e " 

displayed a substan:ial degree o f apprecia:~on fr om 1966 t o 

1 991 . I t , howe v eY,s t ar t ed co depreciatec soon after the 

devaluation . [look graph 1 } 

• 

Graph 1 

Fig.l: Officiol Real Exhonge Role. 
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The Bilateral real exchange rate l1 against: Germany, 

U.S.A., Japan were also calculated. It depicted appreciation 

at a substantial rate . (See Table 3 . __ 7_) 

"The three real exchange rates were calculated using 
the formulae in chapter 5. 

'2 The formula employed to calculate the Bilateral 
e x change rate presented as:-

BRRER = E; * CPI, I CPI H 

Where : 
BRRER Bilateral real exchange rate of the home country 

against counery i. 
E; the nominal exchange of the home country against 
country i in terms of the home currency 
CPI; the consumer price index of country i ~. 
CPI ; the consumer price index of the home country. --;·t." 

•• _' .,10 - 'T'-'! ~::. .... -. 
"'-" o.f..' of" \ 

\

---~'b.. \i. ... -: ~ ..... ~ 1~"l";" 
tio~ ~ '-l- f, ' __ ' 

\ ~''fii'~~g,~/' . e." ~t~ 



Year L' .5 . ..\ . 

1964 124.4486 

1965 123.33 17 

1966 129.0664 

1967 131.0515 

1968 136.7047 

1969 141.9966 

1970 136 .3862 

1971 130.4714 

1972 143.3692 

1973 125.9259 

1974 129.0102 

1975 131.6294 

1976 108.4577 

1977 98.9339 

1978 93.09701 

1979 89.38907 

1980 97.07692 

1981 101.016 

1982 10 1.2329 

1983 105.1 034 

1984 101.145 

1985 88.034 19 

1986 99.40758 

1987 105.5825 

1988 102.6077 

1989 99. 7897 

1990 100 

1991 76 .78703 

1992 172.9469 

1993 172.0217 

1994 195 .0667 

1995 186.676 
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Table 3.8 

Bilateral Exchanoe Rate 

Rate of Japan 
change 

0 52.02797 

-0. 8 54.1 8099 

4.7 57. 57076 

1.5 59.33938 

4.3 62.62461 

3.9 64 .80674 

-3.9 63.47949 

-4.3 64.33566 

9.8 82.5062 

-12.2 84.64128 

2.4 88.54627 

2 92.58473 

-17.6 78.906 17 

-8.9 80.4822 

-5.9 93 .33577 

-3 .9 80 .00 135 

8.6 79.888 11 

4.1 81.66695 

0 .2 69 .96839 

3.8 75.17273 

-3.7 70.97902 

12.9 60.77416 

12.9 95.89948 

6.2 11 4.3204 

-2.8 12 1.8924 

-2.7 106 .9908 

0.2 100 

-23.2 81. 97948 

125.2 193.5408 

-0.5 215.599 

13.4 267 .3993 

-4.3 301.4455 

Source: - Computed from Various. IMF year book 

Rate of German~ Rate of 
change change 

79.9193 

4 . 1 79.81207 -0 .2 

6 .3 84 .3-I-+-M -5 .6 

3.1 84 .5053 9 0.2 

5.5 85 .84979 1.6 

3.5 93 .12642 8.5 

-2.1 88.6127 -4.9 

1.4 95.45867 7.7 

28.2 109.3872 14.6 

2.6 114.4758 4 .6 

4.6 126.5982 10.6 

4.6 115.4495 -8.8 

-14.8 105.8 155 -8.3 

1.9 103.7046 -1.9 

15.9 107.3885 3.5 

-14.1 101.7216 -5.2 

-0.1 90.73356 -10 .8 

2.2 78 .97992 -12.9 

- 1-1. 3 7~ . 5 1S05 -5 .6 

7.6 67.58917 -9. 3 

-5.7 55 .27267 -18.2 

-14.3 60.63127 9.7 

57.8 85 .1 3 162 40.3 

19.2 107.3508 26 

6.6 90.23136 - 15.9 

-1 2 .2 90. 15784 -0.8 

-6 .5 100 10.9 

-18 75 . 1918 -24.8 

136.1 160.-1495 113.4 

11.4 150. 8 187 -6 

24 191.5542 27 

12.7 209.7943 9.5 
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The foregoing discussion clea r ly indic~:ed that how the 

multi lateral and bilatera l real exchange rac= was appreciated. 

If the process had continued withou t appropriate macro 

economic pol icy, its exports would have been declined and its 

reserved would have depleted. The concractionary macro 

economic policy could be considered as remedy f or overvalued 

currency; however, it entails cost i.e. reduction of output and 

employment. The other remedy for these outlined problem is to 

devalue the currency. The government adopted the second remedy 

as a solution on October 1, 1992. 

On May 1, 1993 the auction system started operation and 

the official exchange rate system was applied to very essential 

imports like petroleum products and ferti li zers and for the 

government foreign exchange contributions to international 

organizations and official debt-service pa~,ents. ~he auction 

ra te app lied for all imports e xcept t hose ~entioned in above 

"necessity" group. The above system opera:ed in the nation 

until July 25, 1995. 

The auction rate and official rate unified on July 25, 

1995. One official exchange rate system de: ermined in auction 

system has been applied for all imports si~ce then. 



CHAPTER 4 

Specification of the Model 

- the preceding chapte r , how the Ethiopian Economy l ooked 

like and how t he mac r o expansio na ry po l i c y affected the 

economy was analyzed. In this chapter, the model which is used 

f o r t he paper in analyzing output real exchange rate, current 

account a nd price will be presented . 

4 . 1 Real Exchange Rate 

There are two types of effective exchange rate: - The 

nomina l effective exchange rate (NEER) and real effective 

exchange rate (REER) . Generally, two countries express their 

c urre ncies one against another at a time; for instance, between 

the Birr and the US-do llar. This approach; however , becomes 

inadequate in a period when movements in the exchange rate of 

several countries occur simultaneously at frequent intervals 

[Ko hml:e r , 1976] . 

After the break down of the Bretton-Woods monetary system, 

the exchange rate of many developed countries fluctuated. 

Under these circumstances , movements in the Ethiopian Birr 

a gainst one currenc y do no t ade quat e ly represent t he change 

against all currencies . Hence , the effective exchange rate 

indice s have been de vised t o measure t he average c hange in the 

exchange rate of a country's currencies against all other 

currencies. 
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The concept of NEER for a given currency owes its origin 

to Hisrch and Higgins (197 0) . Severa l aspects of its 

manifescation were subsequently analyzed by many Scholar s 

including Rhumbrg (1973 ) , Thakur (1975 ) , Majejewsk (1983) . 

It can be defined as a weighted average of a basket of 

currencies overtime. 

The construction of the real exchange index incorporates 

both notion of nominal effective exchange rates and 

differences in inflation rate between countries. The real 

effecti ve rate may not be used to measure the effect of 

undervaluation or overvaluation of currency; it rather shows 

how a country gain or loss in international price 

competitiveness between the country and the rest of the world 

(Kidane, 1994 ) . In this study; however, the real effective 

exchange rate are c onsidered as measure of overvaluation and 

undervaluation because of unavailabil ity of data for price of 

tradables and non-tradables; and unclear demarkation among 

them . 

The following formula is employed in measuring the real 

effective exchange rate. 

n 

L (X itE it:PiC 

REERt;~i_'~l ~~---­
Ph' 

. .... . ... ( 1 ) 

Where:- real effective exchange rate at 

period t. 

." .. 



= 
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the t rade sha re of count r y i at time t i n 

to tal expor t and i mports out of glven 

countr ies. 

the bi l ateral nomina l exchange rate of 

country i at time t against home country 

in terms of contry i 's currency. 

price index of country i at time t: 

price index of home country at time t. 

In the process of the real exchange rate construction, 

eight countries were taken as major trading partner of the 

country ( U.S.A. Japan, Germany , Italy, France, England, Belgium 

and Netherlands). They account f or almost 80 percent of the 

country 's export destination and import origin. 

A problem was encountered in choosing the price index of 

f o r eign country for the sake o f availability of competitive 

data s u c h as wholesa l e price index, c onsumer price index, GDP 

deflator and wage index. A lot of scholars recommend that 

wholesale price index for the calculating the real exhange 

rate . The wholesale price index data does not avail for all 

the chosen country in the entire sample period. The consumer 

price index was used as a proxy for it in this study . 

Regarding to the home country, the consumer price index was 

considered as proxy o f the non-tradabl e pr i ce though it only 

indicates and covers the movement of the price in Addis Ababa. 

The bilateral exchange rate of the foreign countries ( 

except U.S.A .) were calculated using the followi ng formula:-
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L. 
BNERiC= --"': ..... .. .•••.. . ...•... .... . .. . ( 2) 

X , . 
"" 

where:-

BNERit The bilateral nominal exchange rate of home 

count ry in terms of home currency agains t 

country i at time . 

Xi = the bilateral nominal exchange rate of U. S. 

dollar against country i in terms of c ountry 

currency at time t. 

Yi = the Bilateral nominal exchange rate o f U. s. 

do llar in t erms of Birr a t t i me t . 

For analyz ing the effects of the devaluation on the real 

exchange rate, we employed two models such as t he Edward's and 

Elbadawi's model though both of the models have the same 

premise . 

4.1.1 Edward's Model 

The fundamental assumption set up for the model are:-

1 . The real exchange rate moveme nt wi ll respond t o both 

real and monetary disturbance. 

2. In the long-run equilibrium real exchange rate 

movement s will depend on real variable only . 

3 . Incons istency of expansionary macroeconomic policies 

will generate a s ituation of real exchange mis-

alignment in the short-run. 
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4 . Nominal devaluation will have a l as: i ~g effect¥ on 

equilibrium real e xchange misal i~~~e~: and if they 

are under taken at a situation of ~~a ~ ~xchange rate 

mi s-alignment; and, if they are accompanied by 

appropriate macro economic policy (Edwards, 1989). 

Edwards defined the real equilibrium exchange rate in 

terms of economic fundamentals which resul t in the simultaneous 

attainment ,of internal and external equilibrium. According to 

him, the real economic fundamental include tariff , terms of 

trade, capital flows, government expenditure and fiscal debt, 

technological progress, credit rationing, price rigidity and 

unemployment. 

Given the economic fundamentals the following equilibrium 

real exchange equation is proposed. 

• logGCGDP loge =a +a 10gTOT +a +a log=;en 
t 1 2 3 4 

13 

where: -

. 
e the equilibrium r eal exc~ange rate. 

TOT = e xternal terms of trade. 

GCGDP The ratio of governme~.: ccnsumption on 

13 

non - tradable to GDP. 

For the derivative o f the equation 
( 1 989) . 

see Edwards 
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a me as u re of t rade r e strictions and 

exchange rate control . 

tec hn i c a l progress 

Capital flow 

Data for independent variable exist for TOT only. proxies 

are used for" other . The growth rate of rea l GDP is used as 

measure of technical progress. The capital flow is proxied by 

the balance of the capital account in the balance of payment . 

The opens variable is proxied by the ratio of sum of . export and 

import to GDP. The government consumption of real GDP is 

proxied by the ratio of the government expenditure to GDP. 

The equilibrium real exchange rate in equation 3 can not 

be observable directly. To estimate the equilibrium real 

exchange rate the following dynamic equation can be 

introduced :-

Where: - e :- the actual real exchange rate which is 

calculated using equation . l . 

the equilibrium real exchange rate . 

an index of macro economic policies 

the substantiable of macro economics 

policies 

nominal exchange rate 
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the spread ln the parallel mar~ets for 

foreign exchange . 

Equation 4 outlines that the changes in the real exchange are 

affected by the four factors. 

i ) There will be the partial adjustments variable, 

which represent for real exchange rates to self 

correc t . The c l ose r the va lue I) to un i t y , the 

faster the real exchange adjusts towards its l ong ­

run equilibrium. 

ii) The second determinant of real movements is related 

to macro policies. When the long run macro po l icy 

become unsustainable in the long run, the real 

exchange rate will be appreciated . 

iii) The third and the main concern in this paper for 

determinant of the movement of RER is related to 

change in the nom~~al exchange rate . A nominal 

devaluation will have a positive effect on the real 

exchange rate on impact generating a shor t run 

depreciation. 

iv) The las t element capture the increment i n the 

premium of nominal exchange rate generates the real 

exchange appreciation . 

It is essential to define the component of macro policy 

variables to estimate equation 4. Excess supply of domestic 
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credit (EXCRE ) I' proxies as a measure of monetary policy . A 

ratio of fiscal def icit to l agged high powered money is 

incorporated as a me as ure of :~scal policy . 

After substituting the above macro policy variable and 

equation 3 in equa tion 4, we obtain, 

~loge t=6 [ a , +a 2 1ogTOT+a,logGCGDP+a,logopen 

where:- All others variable as mentioned before 

EXCRE = Excess credit 

FPV The ratio of fiscal deficit to the 

lagged high-power money 

Rearranging equation 5 yield . 

log" = {30+ {31 log TOT + {3, log GCGDP {3J logopen + {3.1 0g Tech 

pro + {3s KapFLOW + {36 EXCRE + {3, FPV +{3gAlogE t + {39 ~PMRT + 

{31010g,,·1 + Ut ••• ••• •• • • ••• • •• •••••• (6) 

where:- {3o = Oa l , {31=Oa" {3, = OaJ. {3J=Oa4 t
• {3, = Oas=, {3s= Oa6' {36= 

AI' {3,= A, {3,= -rp, {39='¥ and {31 0= 1-0 

I' The excess supply of domestic credi t can be defined 
as the difference between the growth rate of domestic 
credit and one year lagged growth rate of real GDP . 

1 
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The expected sign and the implication of each variable 

will be e xplained as follows:-

The coefficient of B1 is ambiguous . The terms of trade 

effects on RER operate through import and export prlce 

variations . If the world price of exports increase, the supply 

of foreign exchange also moves upwards under fixed exchange 

rate system. This increases supply of foreign exchange leads 

to an expansion in money supply and an increase in the general 

price level. This aga i n makes the RER to appreciate. But a 

change in foreign price of imports may cause the demand curve 

for foreign exchange either to expand or shrink depending on 

the elasticity of demand. Consequently, the RER may depreciate 

or appreciate. In general however, a worsening of the terms 

of trade resulting from an increase in import price would raise 

the domestic price level . If domestic policies were not 

changed the real effective rate would tend to appreciate. 

In the theoretical literature, an alternative way of 

examining the terms of trade ef f ect on the RER is expressed in 

terms of income and substitution effects which depend on the 

source of the terms of trade relations . The income effect 

arise when RER depreciates/appreciates in response to a final 

rise in the relative price of exports . A decrease/increase in 

the relative price of exports tends to precipitate a 

decrease/increase in the real income of the economy. This in 

turn exerts a downward/upward pressure on the domestic demand 

for non-traded goods. The result of this is a fall/rise in 
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d omestic p rice of non- traded goods and a dep reci a tion / 

apprec iation o f re al exchange . 

In ge nera l , a f a ll in pr i ce of expo rts o r a rise in the 

pri c e of imports l owers dispo sable income, generating a higher 

excess supply o f non-tradable, down ward pressure of the price 

of non-tradable and; hence , a real depreciation . An 

increase /decrease in the price o f imported goods relative to 

exported goods will stimulate a shift in domestic demand 

towards/away from non-traded goods and hence results in an 

increase/decrease in the domestic price of non-traded goods . 

This in turn leads to an appreciation/ depreciation of the real 

exchange r ate . 

A fall/rise in inte rna tional terms o f trade will tend to 

stimulate a depre ciation / appreciation of RER where the income 

effect is stronger than the substitution effect. Conversely , 

whe re the price subst i t u tio n e f f ect is s t r onger t han the income 

effect, a fall / rise in interna t ional terms of trade will tend 

to stimulate appreciation / depreciation of the RER . 

The sign o f B2 is expected to be negative . When the 

government expenditure on non - t radable goods increases, i . e, 

the demand f o r non - tradable augments, then the price of 

non -tradable wi ll i ncrease. Thi s wi ll res ult in appreciation 

of the real exchange rate. 

The general view in t he literature is that trade 

liberalizatio n characterized by the reductions of tariffs 
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and/or eliminations of quantitative restrictions will normally 

result in an equilibrium real depreciation . Import demand is 

e xpecc ed to :ncrease as t he pr:ce 0: impo~cs de=:ines in line 

with lower tariffs or the removal of quantitative restric tion 

generating a deficit. To restore external balance, the trade 

liberalization will need to be accompanied by an increase in 

the relative price of tradable or real depreciation; hence, the 

expected value of B3 is positive. 

David Ricardo (1821/1871) is considered to have been the 

first to postulate explicitly that, the existence of the 

negative relation between economic growth and the equilibrium 

relative price of tradable to non-tradable. Any type of 

productivity will have a positive income effect, generating 

positive demand pressure on the non-tradable markets. So the 

expected sign of B4 is negative. 

When we consider the effect of an exogenous capital 

inflow on the relative price of tradable and non-tradable 

goods , it allows expenditures to exceed income , generating an 

incipient excess demand fo r non-tradable. To restore 

equilibrium , the relative price of non-tradable has to rise; 

i.e, a real appreciation has to take place . 

sign of B5 is expected to be negative. 

Therefore, the 

In the equation where it will be fitted, the coefficient 

o f the change in the parallel market spread expected be 

negative. It should be noted that this variable may capture 

the effect exchange control (i .e, trade and capital controls) . 



55 

The est i mated coefficie nt of nominal deval uation is 

e xpe c ted to be po si t i v e . If this value approaches t o one, 

nominal de v a luat ion changes c o rea : deva :~3:ion . 

The estima ted value of B6 is expected to be negative s ince 

the e xcess cre d i t will crea t e e xcess demand f o r non-tradable 

and then the rea l exchange wi ll -be appreci a ted . 

The coeffic i ent of l agged RER are expec t e d t o b e pos i t i ve. 

Low value implies that the actual real exchange rate converge 

slowly towards i t s l ong-run equil i brium level in the absence 

o f inte rve nt i on. 

4 . 1. 2 Elbadawi Model 

By following t h e definition of t he r eal e x c ha nge ra t e 

which was g iven by Edwards, Elbadawi de s igned a mode l. 

Accord ing t o hi m, the model at leas e s houl d ha ve t hree 

elements. 

it should specify the equilibrium real e xc hange rate 

a s a f o rward l ooking f unct i on of the fundame nt a l s. 

it should allow for fl e x i b l e dynamic a djustment o f 

the RER t owa r ds t he equ il i brium RER . 

i t s hou ld allow fo r the influe nce o f shor t t o 

medium-run macro economic and e x change ra t e policy 

o n the RER. (E l ba dawi , 1994 ) . 

The following assumptions a r e the corner stone of his 

mode l:-
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i) ,he expenditure is divided into private and publ i c 

where the public e xpenditure l S assumed co be a 

policy variable . 

ii ) Government expenditure on non-tradable is a fixed 

ratio to total government expenditure. 

iii) The ratio of private sector expenditure on non-

tradabl-e relative to private sector expenditure is 

endogenously determined as a function of the 

domestic price export . 

iv) The demand of non-tradable good is a function price 

of exports, imports and non-tradable. 

v) The supply of non-traded goods relative to GDP is 

also specified as a function of three aggregate . 

vi) The market of non-tradable clears itself. 

vii) The international prices of exportable and 

importable is given exogenously and a given set of 

exchange rate and commercial policies, the 

corresponding domestic price of export (P, ) and 

domestic price of import (Prn ) are determined by 

fore i gn price of exports (p',) and impor ts (pOrn) 

respectively. 

The linear version of the equation based on the above 

outlined assumptions and ideas are : -

TI s (Cur . G . exper;di ture) +Et . . .. . . . (7) 
log G. expend~ ture 
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where:- A Total absorption. 

ochers variables as mencio~ed before . 

Since the va ~ ue of absorbtion is endogenous, he formulated 

the following equation . 

(NK1 ) " l og (A IY) =Y ')+Y1 +Y 2 [log "'-loge , ] .... (8) 
GDP 

y >-O ,y -<O 

where - NKI Net capital flow 

Substituting equation 8 into equation 7 , it gives us. 

(1og""" - 10ge,) ] +1t.log G. exp +1t 5 (1og Cur. exp ... (9) 
GDP g.exper 

rearranging equa=io,- 9, give us, the dy~amic equation for the 

real exchange rate . 

+0_ ( NK1) +o. log ( Cur. G. Expe. ) , +0 5 ( 10~;;xp ) .... (1 0) 
, GDP G.exp 
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Since the expected sign of the variable in equation 10 are 

quite similar to equation 4, it will not be discussed here. 

The equilibrium real exchange is that value real exchange 

rate that satisfies equation 10. Solving the equation 1 0 by 

recursive substitution, for the sustainable value of the 

parameter in the equatio n gives us the conitergration 

relationship . If the con i te rgration condition is satisfied, 

the error-correction specification of the model can be 

prese!"1ted as:-

t.logec," =(X (_1_) [ECM] +(X1t.logTOT'+1+(X2t.logopenctl+(X~log 
o 1-),. 

tJ. ( NKl) t+l+(X,t.log ( go . exp) +(X t.log 
CDP CDP C-1 5 

Cur. C. exp ) c+1 +(X6 t. l og E C+1 +E C+1' . . . .. . . • ...... (11) 
C.exp 

where tJ. - changes. 

/ 
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The coefficient 0: ao shows the speed 0: adjustment its 

val~es lays between 0 a~d:. :f it become c~e it significantly 

p~c~ote adjustment ove~ j~s~ o~e ;e~lcd ; ~=wever if the value 

is s maller , the adjustment period become so longe r . 

The expected coefficienc from a, to a6 would take the same 

s i gn as equation (9) and (10) a, shows the effect of 

devaluation on the value o f real exchange rate . If we state 

a t condi tion overvalua tio n, it ha s a p owe r o f l eading the rea l 

exchange to i ts l o ng run p a t h [Edwar ds , 1989 and Elb adawi , 

1 99 2] . 

4 . 2 Price 

The price level i s defined as a geome tric we i ght of the 

price of non-traded goods and traded g oods. The country like 

Ethiopia that produces both tradable and non-tradable good and 

the e x change rate sys':em consists of a c·..;al rate regime in 

which an official pegged nominal e xchange rate coexists with 

an i l lega l parallel markets fo r foreign e xchange , t he p rice o f 

tradable can be given as:-

Pe = (Pee) 6 (p NT,) 1-6 

0 -< 6 -<1 

where : - The e measures the share o f traded good in total 

expenditure . 
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Price of t radabl e at t~~e t. 

Price of non- tradable ~= time t . 

Equation 12 could not be estimated i n the study becau s e 

of the non -availability of the dat a . We got conv enient that 

for the e xis t ing data structu r e to e stimate t he pric e 

equation for tradable· and non - tra dabl e . 

4.2.1 Tradable good 

The price of tradable can be defined as the geometric 

average of foreign price of exports and price of imports. 

... . 1-l. 

PT=Px , Pm, .............. • • . . ( ::' 3) 

whe re:- fo reign prlce of export at time t . 

P*mt fore i gn price of import at time t . 

the share of imports good in consumption. 

15 In thi s study p , i s p roxi e d by 

n 

L C't itE i tPit 
i 

where a l l variabl es have the same definition as that of 
equation 1. 



61 

Now let us define the home price of e~ort a nd import. 

P _ l- ~ ~[",' )( " ) x-eOt e;;c - x: - - tx .... 1 .4 

o s{3 sl 

where :- P, price o f expo rt i n home market at time t. 

the official exchange rate in terms of 

domestic currency per u.s. dollar at time 

t. 

parallel exc hange rate in terms of 

domestic currency per U. S. dollar at time 

t. 

export tax at time t. 

(3 share of the official exchange rate in determining 

the price o f t radab l e. 

The home price of import can be defined as:-

P - : - ~ ~ P ' (1 + t) -i ) .Il -eo e b - m _ m . .. . . . . . . . ,. '. _, 

where : - = price of import in home at time t. 

tmt import tax at time t. 

i f we s ubs t i tu t e equa t ion 14 and 15 i n e qu a tion 1 3 , it 

yields. 

Transforming equation 16 into log levels and rearranging it, 

g ives us:-
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hence for estimating purpose equation 17 could be written as:-

logPT 

.... .... . .... .. . .. . . . (18) 

where:- Prem 

TOT 

Openes= exporttimeport 
GDP 

,ie above equation shows that the ;:rice of tradable 

de?encs on the four factors . These are : -

i ) foreign price of e xport 

ii) foreign price of import 

iii) exchange rate policy 

i v) trade policy . 

4 . :2. :2 Non tradable g o ods : -

The price of non tradable goods is determined by the 

supply and the demand condition of the home country concerned. 

The demand and the supply function of non tradable can have 
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different form . We take the fo llowing demand and supply 

function f or non-tradable . '6 

PM D,,;f (Px / PNT, -~y,1t } ... . .... ( :C 9) 
,. PNI 

PM SN;f(Px/ PNT, -,y} . . . . .. . . (2 0 ) 
P/{T 

where:- Demand for non-tradable 

Supply for non - tradable 

Price of non-tradable in terms 

of exports goods 

Price of non - tradable in terms 

of imports goods 

y GDP 

7r A measure of excess aggregate 

demand which is proxied by 

EXCRE and the share of 

government e xpendi ture in GDP 

in this study. 

The linear version of equation 19 and 20 in log form:-

log DN = ao + a,logPx/ PNT + a2log Pm/PNT + a 3log SGTE + a, 

logY . .................... . ... . ............. (21) 

Log S~ = 0'0 + O' ,log Px / PNf + 0'2l ogPm/ PNT ....... .. ( 22 ) 

where :- SGTE = Share of government t otal expenditure in 

' 6 

GD P . 

a similar demand and supp l y f unction was employe d b y 
Elbadwi (l989) . 
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The Assumption of that the markec 0: ~on tradable clears 

i tself is conside r ed . It event ually leads co that i n st a tic 

equil i brium equat i on 21 (Demand ) equa ~ s to equation 22 

(Supply) . 

DN ~ SN ...... ... .... .. ... . . .. . .. .. .. .. (23 ) 

In e xcess demand equation, equation 23 may be written as 

DN-SN ~ 0, the substitution of equation 21 and 22 in this 

equation give us. 

a,logPNT) + 

O!,logPm- O!,logPNTl ................. .. . . . (24) 

Collecting the like terms and rearranging equat i on 24 

gives. 

a 2 = _ -,... __ d""2,,--_a.,,.=.2 ---:­
(d1 +d2 ) - ( a 1 +a 2 ) 

- ~ 
A UF B ' />.. . • . . • h ''''' 
~ .. ~ , 

f ' :'~V 
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The substitution of equation (14 ) and 15 in equation 25 and 

rearranging give us . 

10gPNT. Yo + Y,logEo + Yzlogprem + Y3logTOT + Y4logopen + 

Yslogy + Y6logSRGTE + Y7logP'm + E, .. . ........... (26) 

Equation 26 asserts that the price of non tradable is 

determined by exchange rate policy, foreign price , macro policy 

and the level of output . 

4.3 Current account, and Trade balance , 

De '/ aluation may affect the current account and trade 

balance through two c~annels . The firs t channel by affecting 

absorbtion directly i.e. increasing expenditure for the home 

products may improve the trade balance. I n the second case, 

devaluation may lead to a depreciation of the real exchange 

rate which augment and improve the competitiveness of tradable 

goods ( Himrus, 1987 ) . 

4.3.1 Current account Model 

The foll owing model is applied to investigate the relation 

between the real exchange rate and the current account. The 

model was designed by Edwards [Edwards,1989 ) . 
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( CA) =a +a 10g 1Eo -1I +a EXCER+a3FPV y e o 1 2 :-1 

+a.logSGTE+ a ,growth ( c-l) ..... . . ( 27) . -

where: - (CA/ y ) . The ratio of current account 17 to GDP . 

others as defined earlier . 

4.3.2 Trade balance 

The f ollowing model used to investigate the effect of 

devaluation in trade balance which is formulated as:-

TB y' ) ... .. .... ... . . . ..... . .... . (28) 

Where: -

TB= Trade balance 

y'18=GDP of the rest 0: the world 

others variable as defined earlier 

17The definition of IMF for current a ccount was applied 
for this study which states that it equals the trade 
balance plus the balance on service, income, pri vate 
unrequited transfers not included elsewhere. 

18The rest of world GDP was proxied in this study by 
the f ol l owing value:-

Where:- Bi =the share of country i in total trade of the 
country . 
yi =GDP of country - i in terms of Birr. 

and eight countries which were selected f o r construction of 
real exchange rate used for this calculation. 
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The trade balance depends on the income, and domestic 

price o f import s and exports . The effect of i~come on trade 

balance is ambiguous wh i c ~ depends on the ex:e~t its affec~s 

the level of import and e xpo rts. When the elasticity of income 

with respect demand for import is greater than that of the 

supply for exports, it bears the negative sign. Whereas in the 

converse case, it shows pbsetive sign. The foreign income 

through increasing the d emand for e xports may improve the trade 

ba l ance . The increment of the price of exports is expected to 

augment the level of export then i mproves the trade balance. 

The converse holds true for imports . 

The linea r form o f equation 27 could be written as:-

T(3 = (3o+(3llogPX + (32logP'1 + ......... . . ... ... (29) 

(33logy + (3.logY· 

Substituting equation (14) and (15 ) in to equation 29, it gives 

us:-

T(3 = Yo+Y1log Eo+Y:lo g,,,m + Y)logopens + y/OT + y!m' + Y6logy 

+ y ,'ogy' + E, .... ... .......... . ... . .... ( 3 ° ) 
where YeO ,y,<o ,y» o , Y. = ? , YS<O 'Y6=? and y ,>O 

4.4 Output Model 

To know the effects of devaluation on output , the 

foll o wing assumptio n are considered . In a small country that 

produces exportable, importable and non- tradable goods, capital 

stock is sector specific and the world prices o f expor ts don ' t 

change. With these give assumption Edward (1989) , at state of 

equilibrium, established the following model . 
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logy = /3otime + /31MS,., + /3,logTOT,., + /3]logSRGtE + 

where -

· . ( 31 ) 

y real GDP 

Time - t he trend of time 

Ms Money Supply (broadly ) defined. 

- other as defined before. 

The expected sign of BO is positive since, with time , 

technology developed and productivity improves; and therefore , 

they generate positive growth . 

The expected sign of /31 is to be positive since increase 

in money supply decreases the rate of interest, encouraging 

investment. Output, thus, expands. This coefficient captures 

how monetary policy holds effective in affecting the real 

variable. 

The expected sign on /3 2 is also positive since it is clear 

that worsening of the terms of trade (i.e. reduction in TOT) 

will result in real GDP reduction. This implies an extra 

amount of export is necessary to maintain the previous amounts 

of imports if the terms of trade become worsen. 

Coefficient of /3 3 measure s the roles of fiscal policy and 

according to the model, it is expected that it will bear a 

positive sign. 
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The main interest of this analysis lies in the 

coe fficien ts of the e x change ra te which (3, measu"es. If 

devaluation are concractionary ( i . e . dec~ea~~~g real output , 

i t stressed that the value of (3, shou ld be significantly 

negative. If, however, devaluation is expansionary (i. e. 

increasing real output) . The sign should be positive and 

statistically significant . 



CHAPTER 5 

Implementation of the model and e~pirical results. 

In the foregoing chapter the model, t he variable used and 

its proxy was analyzed. In this chapter , the method of 

estimation and its result will be presented . 

5.1 Method of estima t ion and test 

All macro variables which employed for estimation found 

dto be non-stationary. 19 The test has been performed using 

Dickey fuller (DF) and "Augmented" Dickey -Fuller (ADF) 

technique . 20 

The Dickey -Fuller recast the test in the following form. 

where we test the significance of P against the null P =0. The 

test reject the null in favour p = 0 Which means the series 

is stationary [ Adam, 1992] . 

191 . The data are non-stationary when the mean and the 
variance of the variable is not constant. It is 
dependant of t i me whereas, it the variable mean and 
variance is independent of time, it is stationary. 

102. The test result fo r stationary appeared in appendix 3 . 
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The ADF ~e s t is identical to the standard OF test but i s 

cons t r u c ted wi th a regr e ss ion model o f t he fo rm. 

AY =PY +" K AY .+e -------(33) c C- l ~ J C- ] 
j 

When the data are non-stationary, if we simply apply the 

ordinary least square method , the result would be spurious and 

inconsistent. 

The power o f conitegration is thus allows us to capture 

the equilibrium relationship between non -s tationary model. It 

is there f ore a method of avoiding both spurious and 

inconsistent regression pro blems which otherwise occurs with 

regression of non-stationary data series. It thus permits the 

combination of the long run and short informatio n that occurs 

from attempting to address non stationary through differencing 

[Adam, 1992 J . 

The test of conitegration can be performed using the OF 

and ADF which tests either the r es idual o f the long r un 

equation is stationary or not . When the residual found to be 

stationary, the variables said to be conitegrated . 

When the contiegration is valid, the Error Correction 

Model (ECM) (Grangerer and Engel, 1987) can be emp l oyed which 

has got wide acceptance f o r estimating time series data. It 

has a form 



where . .. . 
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X a vector of variable 

B, is a vectors of coefficient of the 

dynamic model. 

Y - is a vectors of coefficients of the 

long run model. 

B, is the proportion of past period ' s 

disequilibrium adjustment. 

These methods of estimation were applied for all models 

used in the paper. 

The test of fit of regression has been performed using R' 

and R' which test that with a null of the coefficients of all 

variables in the model are zero. 

The diagnostic test of serial correlation was performed 

using God Frely test for high order residual serial correlation 

with a null of serial correlation. To test the functional 

form, we applied Ramsey's test with a null of no functional 

f orm from mis- specification problem. To test normality, the 

Jarque - Berais test was used with a null of no problem of 

normality. The heteroscedasticity test was performed based on 

the regression of squared residual on .square fitted values with 

a null of homoscedasticity of the error term . 
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The cumsumsq ( the cumulative s um of residual ) which was 

proposed Browan, Durbin and ~van (1975 ) was used as test for 

the overa ll model stability . 'l The est i mated models in the 

study found stable. 

The recursive least square estimation method was used in 

the paper to test each coefficient stability 22 and 

efficiency.23 

5.2 The Estimated Model and its results. 

5.2.1 The Real Exchange Rate 

Elbadawi's and Edward's real exchange model was estimated 

to investigate the impact of the nominal e x change rate on real 

exchange rate. First, we will present the result found in 

estimating equation 11. 

21 In this test under the null the plot should lie 
along a 45° ray from the origin . Time correlation of residual 
and structural breaks will exhibit the deviation from the 
smooth line. 

UThe stability of the coefficient c l early under the 
null the plot will be perfectly horizontal . To accept the 
null it is necessary that all values of the coefficient 
lie wi thin the narrowest bad formed by standard error. 

Dthe efficiency ~f estimate is seen by rapid 
contraction of the standard-error. 



74 

Table 5-: 

Est imation Results from the rearess~o~ c ~ e=~a c ~ on 10 and 1: 

for tr.e oeriod 1~6~- - 99S . 

The deoendant vari able is ~ h- ~Qa~ ~x~k-n~Q raro . . - I.. •• c - ~ - - ...... .. 0 . ....., '- -~ . 

Explanatory Long run model' Dynamic Models 
variable 

10gToT - 0 . 60399· - 0 . 28922 4 

( -2 .59 74 ) ( - 2 . 737 4 ) 
logopen 0 . 024387 1 - 0 .12772' 

(0 .16525 ) ( - 0 .221 ) 
log (Nkr / GDP) - 0 . 090639) 0 . 0413 630 3 

( -1.8090 ) (2 . 9152 ) 
10gSRGTE - 0 .4 8020' -0 . 1 8 1591 

( - 3 . 6097) ( -1.2 029) 
10gDCGDP 2 . 3641 0 . 351312' 

(1.6764) 1 (1. 67012 ) 
ECM 0.62242' 

(3.3 3 95 ) 
DO 0 .45391' 

2.366 1' (3.389 5 ) 
constant (1 . 6764) 

Unit root test6 

OF without trend -4 . 0613 (2 . 9591 ) 
ADF " " -1. 3577 ( -2. 9627 ) 
OF with " -4. 0274 ( -3.5615 ) 
ADF without " -1.1494 ( - 3 . 5671) 

R' 0 . 39 J . 85 
R:! 0 . 30 J . 80 
F-Statistic F ( 5,26 ) ~4 . 2 74 6 = (7 ,23 ) =22. 08 
D. W. 1.51 
Serial Correlation x'(l) ~3 . 1418 x' (l ) ~ 0 . 0084998 
Functional fo r m x' (1) ~3 . 6023 x' ( 1 ) ~ 1. 9210 
Norma l ity x' (2) ~7 . 7076 x' (2 ) ~0.030377 
Heteroscedast i c i ty x'(l) ~. 13470 x' (1 ) ~O . 44860 

1 . significant a t less than 10 percent 
2 . significant at 1 0 percent 
3 . significant at 5 percent 
4 . significant at 1 percent . 
5 . all variabl es except ecm are in thei r firs t difference. 
6. figures in brackets are critical value. 
7 . the value in brackets indicate t-ratio . 

. 
The indivi dual variable for equation (11) were found to 

be non- stationary. Since the series are non stationary , the 
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conitegration tests was carried out . As seen in table 5-1, 

there exist a conitegration relationship among them. 

All the variables except opens are significant at 

conventional level. The negative sign accompany the external 

terms of trade is consistent with the real exchange theory in 

the Ethiopiah Economy, the income effects of a change in the 

external terms of trade dominates the substitution effect. 

It is statistically significant at the conventional levels. 

Capital flow holds the expected sign as suggested by Dutch 

disease theories and real exchange rate theory. The increment 

of foreign aid results in real appreciation. 

Government consumptions bears the correct sign and it is 

statistically significant. The increment of government 

expenditure leads to the real apperception. 10 percent 

increment in government expenditure ha s the impact of 5 percent 

real appreciation . 

The opens shows the expected sign though it is not 

statistically significant at the conventional levels. When the 

country tumbles down exchange and trade control the 

efficiency increase and the economy become more competitive in 

the world markets . The real e x change rate depreciates with the 

increased openness. 

The short run dynamic econometric results of the equation 

11 are shown in table 5-1. It indicated that external terms 



76 

of trade, capi:al flow and devaluation are the variable which 

are statistically significant at the conventional levels. 

The shor: run impact o f tte fl ow o f c apital in the real 

exchange apperception is higher than that of the long run. 

This also holds true for the case of government consumption and 

terms of trade. 

The macro economic policy variable whi c h i s proxi ed b y t h e 

ratio of domestic credit to GDP bears the expected sign and 

significant at 10% level. It implies that expansionary macro 

economic policy tends to generate upward pressure on the 

aggregate demand hence the price of non-tradable increases . 

This will eventually result in real appreciation . 

The main interest of the paper and particularly this model 

lays on testing the effectiveness of devaluation in generating 

real depreca:ion . The result indicated t~at the nominal 

devaluatio n variable which is proxied by dummy variable for the 

period of devaluation shows a positive sign, it could generate 

a real deprecation. 10 percent devaluat ion of the nominal 

exchange rates leads to 4.5 percent depreciation of the real 

exchange rate . This validates the view that when the initial 

condition of the economy at the real exchange apperception, 

nominal deva luat ion could accelerate the process of convergence 

towards its equilibrium. 

The error correction coefficients reflects the dynamics 

of the self-correcting mechanism of the error correction model . 
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If the fundamentals in pervious years show a value less than 

equilib~ium, the real e x change rate will depreciate in the 

following period since the coeffic~e:1t: is positi·,re. The 

estimated value is about 0 .62 which is less than that o f chile 

(0 . 78), Ghana and india (0 . 67) . [Elebadawi, 1994) 

The Edward's real e xchange model which repor t at table ( 5 -

2 ) . The variables that are significant at the conventional 

levels are the lagged term of the real exchange rate, the dummy 

variable for devaluation and t he government consumption. The 

remaining variables are statistically insignificant however , 

they hold the expected sign. 
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Table 5-2 

Estimation results from the regress ion of eauat ion 6 

for the period 1964 -95. 

The dependant variable is the real exchange rate 

Explanatory Long - run6 

Variable 

loget-1 0.122991' 
(0 .74898 ) 

log SRGTE - 0.344000' 
(-3.88931) 

logKapFlow -0.0l30555 
(-0 . 366 71 ) I 

logtot -0.03552 1 
(-0.11626) , 

EXCRE - 0.22294 
(0.77697) ' 

DD 0.65176' 
(5 .91) 

constant -0.0784341' 
(-0.62410) 

Unit root test5 

DF w:i.t:hout trend -5.4293 ( -2. 9605 } 
ADF " " -3.2208(-2 . 9706 ) 
DF with " -5.3273 (-3.5731} 
ADF " " -3.1573 ( -3-5796 } 

R2 0.83 
R:' 0.74 
F-Statistics F (6 ,24 }=19.33 
D.W. - 0 .5297 
Serial Corre lation 

, 
(1)=0 . 24494 x-

Functional Form " =3 . 1958 
Normality x2(2 ) =3.5763 
Heteroscedasticity x2(1)=3.6194 

1. significant at less than 10 percent 
2 . significant at 10 percent 
3. significant at 5 percent 
4. significant at 1 percent. 
5 . figures in brackets are critical value. 
6. the value in brackets indicate t-ratio . 

The model has a good power in explaining that the change 

in the real exchange variable is due to the fundamentals. The 

diagnostic test depicted that no problem in serial correlation , 

functional form and normality ; nevertheless, it is not free 
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from heteroscedascicicy. White heceroscedasticity adjustment 

mechanism employed t o mitigate the problem faced . 

The nominal devaluation in this model also holds a 

positive sign and is significant at 1 percent level. It could 

generate a real depreciation if other things hold constant. 

10 percent devaluation in nominal exchange in the current 

periods brings about 6 .5 percent real depreciation. 

The one year lag of real exchange variable is 

statistically significant and holds the expected sign. It 

asserts that the pervious period appreciation (depreciation) 

call for depreciation (appreciation) in the coming period. 

The Elebadawi's real exchange model was selected to 

calculate the equilibrium real exchange values since most of 

the explanatory variable holds significant. It requires the 

permanent value o f the fundamental . A three year moving 

average method adopted in getting the permeant value of the 

fundamentals. The permanent value was substituted in equation 

10 and we got the foll owing equilibrium value of the real 

exchange rate for each period . 
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Tab l e 5-3 

The eau ilibrium real exchanae rato -
Year real val u e equ i l ibr:um ra c e of 

value Misalignment 2
-l 

1964 1. 52 -

1965 1. 55 2 . 29 0 . 49 
1966 1. 51 2.48 0 . 64 
1967 1.45 2 . 55 0 . 76 
1968 1. 70 3 . 00 0 . 77 
1969 1. 67 2 .72 - 0 . 63 
1970 1. 57 2.75 0 . 76 
1971 1.54 2 .53 0 . 65 
1972 1. 72 2.52 0.47 
1973 1. 52 2.55 0.68 
1974 1.33 2 . 32 0.75 
1975 1. 44 1. 94 0 . 35 
19 7 6 1. 38 1. 47 0.07 
1977 1. 21 1. 29 0.06 
1978 1. 07 1. 27 0.19 
1979 1. 05 1. 35 0 .29 
1980 1. 06 1. 47 0 . 39 
1981 1. 09 1. 55 0.43 
1982 1. 09 1. 54 0 .42 
1983 0.97 1.44 0.48 
198 4 1. 03 1. 46 0 .4 1 
1985 0 .9 1 1. 11 0 . 23 
1986 1. 0 7 1. 19 0.12 
1987 1.17 1. 08 0.07 
1988 1. 07 1. 42 0.32 
1989 1. 09 1. 47 0 . 3 5 
1990 1. 11 1. 78 0 . 60 
1991 0 . 93 2 . 29 1. 48 
1992 2 . 23 2 . 59 0 . 16 
1993 1. 65 2 . 34 0 . 4 
1994 2.33 2 . 35 0 . 0 
1995 2.37 

Source (calculated from the est imated equation) * 

The rate of misalignment after the devaluat i on decreased 

significantly . The last three y ears average of the 

misalignment after devaluation was about 0 . 19 , however, the 

MThe rate of mis-alignment was calculated us ing the 
foll o wing formulae : -

Rate of mis-alignment =(e' -e)/e 

where: e' equilibrium real exchange rate value 
e actual; real exchange rate value. 

1 



81 

preceding years was 0 . 81 . It clearly confirms that devaluation 

moves real exchange race towards co its equilibrium levels. 

5.2 . 2. Price 

As explained in the previous chapter, the effect of 

devaluation on price was carried out at dis-aggregate levels, 

i.e the price of non tradable and tradable. 

Equation 18 was estimated for the case of tradable goods. 

The variables used in the model are non-stationary. The test 

of conitgration assured that the variables have the long run 

relationship which permit us to estimate the model at their 

levels. (See Table 5-4) 

The long run model holds significant at the conventional 

level. The diagnostic test indicate the model is free from 

mis-specification, non-normality and hetercscedas~ic ity. The 

problem of serial correlation was solved using coehrn-orcutt 

method . 

The explanatory variable in the models bears the expected 

sign and statistically significant at 1 percent levels. 

The increment o f the nominal exchange rate i . e. 

devaluation generates the increment of the price of tradable 

as expected. 
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Table 5.4 

Estimation resul ts fro m the reqressio~ equ ation 18 
f o r t he period 1 964 - 139~ . 

The dependant variable is che pr~~e c: :radable . 

Explanatory long 
, 

Short runs run 
Variable (statis tic) 

logopen -0 . 16760 0 . 12099 
(2.1862 ) 3 ( -1.5265 ) 

logtot - 0.0024101 0 . 09890 1 
(.02 1312)' ( . 93277)' 

logE 1 . 4269 1.2224 
(14.269 )' (6 .6025 )' 

logprem 0.2806 7 0.13441 
(2 . 6923) ' ( .89 629) , 

logpm' 0 .58471 0.21248 
(9.885) ' (1.0452)' 

constant 0 . 13290' 0.030653 
(.16501) (1 .4690 ) , 

ECM -0.56354 
(-2.8103)' 

Unit root test6 

DF without trend -3 . 9970(-2 . 5951 ) 
ADF " " -3. 9292( - 2.9627 ) 
DF with " - 3 . 9819(-3 . 5615 ) 
ADF " " -3 .912(-3 .1 671 ) 

R' 0.98 0.84 - , 
R- 0 . 96 0.80 
F-Statistic F (5,26 ) =29 . 1.5 F (6,24 ) =20 .9 9 
D.W 1. 46 2.22 
Serial Correlation x' ( 1 ) = 2 . 1726 x' (1 ) = 1 . 8109 
Function form " (1) = 0.032894 " (1) = 0 . 041048 
Normality " (1) =2.6 086 " (2 ) = 16 . 655 
Heteroscedasticity " (1) = 2 . 2716 " (1 ) = 0.1 9859 

1 . significant at less than 10 percent 
2. significant at 10 percent 
3 . significant at 5 percent 
4 . significant at 1 percent. 
5 . all variables except ecm are in their first difference . 
6 . figures in brackets are critical value . 
7 . the value in brackets indicate t-ratio. 

The explanatory variable which represent openness bears 

a negative sign as expected . Trade liberalization and 

minimizing exchange control have a paramount importance in 

reducing the price of the tradable goo d in the economy . 
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The terms of :~ade effect shows a positive sign . The 

improvement o f the externa l terms of trade has the consequence 

of soarlng the pr~=2 of ~he tradab:2 goods ~n the Ethiopian 

economy . 

The coefficien: of premium holds a positive sign. It 

implies that intens i ty of foreign e xchange control and 

expansionary macro policy contr ibute for the increment of 

premium at the considerable degree. It eventually leads to 

price increment of the tradable goods. 

The variable which stands for foreign price of imported 

goods holds positive sign. It is also statistically 

significant. This result confirms that the dome stic inflation 

could be also expla i ned by the word inflation. 

The dynamic model which is represented by the ECM passed 

the test for over,,~l significance . 

problem in the diag~ostic test. 

It does not show any 

The coefficients of all variable except the nominal 

exchange rate are not statistically significant; nevertheless, 

t hey hold the expecced sign. 

The dynamic result confirms that the effect of devaluation 

in increasing the price o f tradable is short run is not as much 

as that of the l ong run. 
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The adjustment coefficient is also statistically 

significant . It implies that 56 percent of the previous dis 

equilibriu~ :rom the price of tradable is corrected per annum . 

Equation (26) was estimated to investigate the effect 

devaluation on non tradable. The price of non tradable is 

proxied by the consumer price index (CPI) . The variables like 

others in the models are non stationary. Test of conitigration 

indicate the variable have long run relationship (see tabl e 

4 .5) . 

The model's powers of explaining the change in the 

dependence variable is some how high . The diagnostic test 

show the model was not tied with any problem except functional 

form. 

The variable for opens has negative sign and statistically 

significant. Free trade as classical international economics 

argues accelerate the growth a nd efficiency of the economy. 

It eventually leads to the increment in the supply of non 

tradable which generates in declining the price of tradable . 
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Table 5-5 
Estimation results from the regression of the e quat ion 26 

page for the oeriod of 1964-95. 
The ceoenda~t variable is orice of non-tradable . 

Explanatory 
Variable 

l ogopen 

logtot 

logE 

logprem 

logpmo 

logSRGTE 

logY 

constant 

ECM 

DF without trend 
ADF 11 II 

DF 
ADF 

R' 

with 
n 

R' 
F-Statistic 
B - W 

n 

n 

Serial Correlation 
functional form 
Normality 
heteroscedasticity 

long run 
, 

- 0 . 35433' 
( -5.5082 ) 

0 . 21713 

(2.2460) 
0. 43148' 
(4.9444) 
-0. 11085 1 

( -1.1461 ) 
0.5 1345' 
(6.4505) 
0 . 68 1 93' 
(5 . 7522) 

-0.007 884 1 

-(0 .0349 8 ) 
0 . 78161 1 

(0 .35813 ) 

Un i t root test6 

-6.988(-2.9595) 
-5.3075(-2.9627) 
- 6 . 6113 (-3.5615) 
-5 . 3953 (03 . 5671 ) 

0 .99 
0 . 985 

F (7 , 25 ) =300.7847 
2 . 28 

x' (1) =1. 3416 
x2 (1) =2 . 3877 
x2 (2) =0.5 977 

x 2 (1 ) =0.0092006 

1 . significant at less than 1 0 percent 
2 . significant at 10 percent 
3 . significant at 5 percent 
4. sign ificant at 1 percent. 

short run 
(dynamic ) 5 

-0 . 15196 2 

(-1.8191) 
0 .13006 2 

(1. 6638) 
0.066558 1 

(0 . 46272) 
-0. 087149 1 

(-0 .89 07 4 ) 
0 .1 9858 1 

(1.4553) 
0.178682 

(1 . 539) 
-0.63582 1 

(-1.5105) 
0.05980 5' 

(2 .818 ) 
-0 . 707 3 0' 
(- 3 . 8394 ) 

0 . 65 
0 . 54 

F (8 ,23}=5 . 1S 
2.08 

x 2 (l) =0.3498 
n (1) =0 .429 28 
n (2) =0 .24838 
n (l) =0.37335 

5 . all variables except ecm are in their first difference. 
6. figures in brackets are critical value. 
7. the value in brackets indicate t-ratio. 
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The main concern in estimating this model lays on knowing 

the e :fect nominal devaluation on the price o f non teadable. 

The estimated model confirms that the nominal exchange rate 

holds a positive sign and is statistical significant . Ten 

percent change in the nominal exchange rate produce 4.3 percent 

change in the price of non tradable. The probable channel that 

devaluation affects the price of non-tradable in the economy 

may be outlined as:- 1. When the price of tradable starts to 

increase because of devaluation as explained previously, the 

society continue to substitute non tradable goods for tradable. 

It eventually leads to the increment of the price of non­

tradable. 2.The other channel is that devaluation may augment 

the working capital and wage in the economy, it makes the 

supp:y curve to shift upward and increases the price o f non ­

tradable. 

The foreign price of importable good is also statistical 

signi:icant and has a power of influencing the price of non­

tradable goods in home. The Ethiopian Economy, like other 

developing countries , employs the imported input at 

considerabl e degree in the production process. So in effect, 

the increment of it contribute for the inflation in the 

country. 10 percent increase in the price of imported good has 

a result of 5.1 percent increase in price of non-tradable. 

The other main variable which influence the price of non­

tradable is the macro policy variable W0ich is proxied 

by the ratio of the government expenditure to the real GDP. 

The sign of it is positive and statistically significant . It 
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confirms that fiscal policy has considerab:e power in changing 

the price of non-tradable . The effect 0: : ~e c~ange in real 

GDP bears the negative sign . It i mp lies :~a: : ie s~pp:y effects 

dominates the demand even though it is sig~~:icant 1 0 percent 

level. 

The short run dynamic models confirms no problem in 

overall significance of the coefficient. The diagnostic test 

does not show the problem of serial correlation , 

heteroscedasticity, mis - specification. 

The variables in the models are not statistical 

significant except the premium and the adjustment mechanism 

variable. Hence, it confirms that devaluation does not generate 

inflation in short run . 

The coefficient on ECM gives the levels 73 percent of 

adjustment in any pervious disequilibrium :rom the long run 

equilibrium relationship per unit period o r analysis . 

5.2.3. Current account and Trade balance 

The effect of devaluation on foreign sector in the study 

analyzed through estimating the model for curren t account and 

trade balance . 

-.-
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5.2.3.1 Current account 

The Edward's mod e l was est i ma =ed f ~c ~ ch i opian case co 

investigate the effects of deva l ua t ion on c~rrent account. 

The F-Statistics test shows that the coefficient of the 

whole variables have a value different from zero jointly. The 

diagnostic test does not give any sign of serial correlation 

mis- specification and heteroscedasticity. The Test for the 

conitigration confirms that the variable in the model have long 

run relation. (See Table 5 - 6). 

The model almost collapsed to give the expected sign and 

to be significant at the conventional levels. 

I 
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Tab l e 5 - 6 
Es timat i on result s from t he reg re ssion of eaua t i o n 27 

f o r the period 196 4- 95 . 
The dece~~ant va r i a ble ;s t~e cu rren ~ account 

Explanatory Lo ng-run' 
va riable 

10gE'.1 0.026046' 
(2 . 6894 ) 

EXCRE 0 .1 0734' 
(3.6506 ) 

logsrgte -0 . 0086292 1 

( -0.98381 ) 
logtot (- 1 ) 0.0004611 1 

(0 . 042924) 
l ogfpv -0 . 006877 41 

(-0.34890) 
cons tant -0.057349 1 

(-1.0089) 

Unit root testS 
DF without trend -4 . 5629(-2 . 9665) 
ADF without trend - 2.7863( - 2.9706) 
DF with trend -4.4792(-3.5731) 
ADF with trend -2.7115 ( -3 . 5796 ) 

R' 0 .51 
R2 0 .41 
F-Statistic F (5,26 ) = 5.02 
D - W 1.81 
Serial correlation x2 (1) =0.22430 
functional form x' (1 ) =0.36840 
No r mality x2 

( 1) = 2 . 09 11 
he tero s c edast ic ity x' (1 ) =1. 4695 

1 . significant at less than 10 percent 
2. significant at 1 0 percent 
3 . significant at 5 percent 
4. significant at 1 perce. 
5. figures in brackets are critical value. 
6. the value in brackets indicate t-ratio. 

The o ne year lagged nominal exc hange ra t e bears posit i ve 

sign and statistically significant at the c onventiona l level. 

It implies that devaluation cou l d improve the current account. 

An attempt was made to analyze through which channel the 

_ improvement the current a c count was realized. The estimated 

equation trade balance equation exhibits that devaluation make 

t o dec l ine the other compone nt of curre nt a ccount is public 



90 

transfers . The volume of the public transfer shows accelerating 

growth rate since the devaluation took place because the 

multila~eral anc b~lateral aid for the co~~=ry has inc~eased 

after the start i ng of structural adjustment programme. 

The coefficient of the excess credit shows a surprising 

result . . It bears a wrong sign and statistically significant. 

It contradicts 

payment which 

with the monetary theory of the balance of 

says that the expansionary monetary policy 

resulted in depleting the country ' s foreign reserve . 

The short dynamic model was not estimated because most of 

the long run coefficient found to be statistically 

insignif icant . 

5.2.3.2 Trade balance 

The trade balance model which was e xp lained in equa=ion 

30 was estimated . The variable in the model like other are 

non-stationary . The conitigration test indicates that they 

have long run relationship. (see Table 5-7) 
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Tab l e 5 7 
Estimation results from the reg ression of equation 30 

f or the oeriod 1964 - 95 . 
The dependant variable is the trade balance 

e xplanatory variable long run7 short runs 

logE -5271.1' -4 083 . 9 4 

( - 4 . 058 2 ) (3.2211) 
logprem -431. 6002 3 -560 . 18793 

(1. 9072 ) ( -2.3823 ) 
logPm' -667 . 6198 4 -1068.94 

( .2.7951 ) ( -3.2162) 
logp,. 233.3127 1 364.9553 3 

logy • 
(1.2256) (1. 9242) 
1105.34 664 . 2172 4 

(7.5180) (2.7649) 
logy -2723.114 -4022.04 

logopen 
( -4 . 6428) (-3.6211) 
410.6733 2 364 . 6226 3 

(2.0710) (2.88991) 
constant 22092.14 86 .62012 

ECM 
(3.7533) (1.4696) 

-0.90014 

(-5 .1836 ) 

Unit r oot test6 

DE=' without trend - 4 . 582 ( - 2.9798) 
ADF " " - 3 .214 0 (-2.9850) 
DF with trend -4.79 09( - 3.5943) 
ADF " " -3.2779 (-3.6027) 

R~ 0 . 92 0 . 85 
iF 0 . 9 0 0 . 78 
F-Statistic F ( 7,25 ) =33 . 1498 F(8,23) =12 . 06 
D. W 1. 89 1. 93 
Serial correlation x' ( 1 ) =0.0018579 x' ( 1 ) = 0 . 18837 
functional form " ( 1 ) =7.6154 " (1) =4.2304 
No rmality " (2) =0.59968 " (2 ) =0 . 95621 
heteroscedasticity " ( 1 ) =4.9930 " (1) 

=0.0003891 

1. significant at less than 10 percent 
2 . significant at 10 perce nt 
3 . significant at 5 percent 
4 . significant at 1 percent. 
5. all variables except ecm are in their first difference. 
6. figu res in brackets are critical value . 
7 . the value in brackets indicate t-ratio. 

The long run models shows that the join test of the all 

coefficients have zero value rej ected at the convent ional 

level. The model is not tied with serial correlation and mis-
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specif i cation . We solved a p roblem of he t:eroscedasti c ity 

usi~g Whit e he t e r o s cedasti c ity approach . 

All t he variable s in the model s are signif icant enough 

except the world price of export . 

The nominal exchange rate which we are more concerned 

shows a negative sign and statistically significant. The 

implication that devaluation worsen the trade balance i n the 

Ethiopian case which is contrary to the economic theory and the 

government rational f or devaluation. The possible justification 

f or the result may be the increment of import due to the policy 

change in foreign exchange al l ocation and the availability o f 

f o reign exchange because of to the aid fl o w; and the 

liberalization of trade that l owers the import: tax . The import 

value25 and export value 26 function was estimated 

~The import value function take the following fo rum 
m=f (pm,y,x) 
where m- impo rt value in birr 

pm - price of import in dome stic price 
X - Value of exports 

Y - real GDP 
in question form, we put 

afte r substituting the value Pm in above equation it become 

log M= bo + b, logE + b, log p"m + 

b J log ope" + B, logY + B log X + B 10gpmO 5 ,. , 6 

where : - The notation of variable as explained before . 

the resu l t of this equation appear in appendix ( 1 ) 

for 
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searching the reason why trade balance relates negatively with 

devaluation . The estimated equat i o n confirms tha~ the 

elascicicy o ~ ~~m~~aL exchange wi t~ ~Tporc value is pos ~=~ve 

and greater tha~ that of export . 

The variable of exchange premium bears a negative sign and 

statistically significant at the c onventional levels. The 

increment of the premium encourages exporter to participate in 

smuggling the exports t o reap the difference. It also has a 

positive impact in the demand for importable good in the 

officia l channel s. when it declines, it diverts the illegal 

export to official channel and relatively decreases imports . 

It eventual ly leads to the improvement in the trade balance. 

The variabl e for international price of import sho ws the 

correct sign and statistically significant . The increment of 

it demand more foreign currency to import the same quantity of 

imports. Most c : t~e import s commodity which are categori zed 

in the group of necessity i . e petroleum, medicine, fertilize 

etc. The elasticity of demand for such good is inelastic (see 

appendix 1 and 2 ) . 

The export value funct ion assumed to be depend on the 
value of production and domestic price of e xport hence 
it take the form of 

x = f (y, P,) 
where - x - value of e xports in Birr . 

y - r eal GDP . 
p, - domestic price of exports 

in question form 
logx = dO+ dllogy+ d2logpx 

After substituting the value for px in above equation, it 
become 

logx= aO + allogpx* + a2logE +a3l ogY + a4logprem+ aSl ogopen. 
Where :-the notation of the var i ab le s as e xplained before. 
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The v ariab l e fo r world GDP shews a pos it i ve sign i mpli e s 

that trade balance a n d worl d GDP h a v e direct r el ationship . The 

t ra n smissio n me cha n i s m may t a ke t r.e : ollow : ng fo r m. ~~e growtr. 

of foreign income could increase the demand for their imports 

( It results in the rise of export the c ountry in question) . 

The home GDP bears a negative sign and statistically 

significant. It confirms that the growth of the GDP has a 

greater impact in increasing import than export. 

The openness has been found with positive sign and 

statistically significant at 

improves the trade balance 

exports to official channel 

the convent ional 

through d i recting 

and making the 

levels . It 

the illegal 

economy more 

efficient due to the fact that the country faced competition 

with the rest of the world . 

The sho r t r u n dynamic mode ~ also dce s not show any 

problem in overall test . 

model is free from 

The diagnostic test confirms that the 

the problem serial correlation 

heteroscedasticity but tied with the mis- specification. 

The sign and the levels of significant Df the coefficient 

on the error correction term (EeM ) confirmed that the existence 

o f asjustment t owards long-run equilibrium . Almost 90 percent 

of the pervious disequilibrium from the long -run is corrected 

per year. all the included variable except premium and world 

price of e xpor t give the short run impact effect on trade 

balance. 
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5.2.4 Outpu t 

'!'he model described in equa:ion 31 was est i mat-:=o . 

Different lag length for nominal e xchange rate was introduced 

despite the fact that the one year lag got statistically 

significant . The unit root test confirms that the long run 

relationship among the variable holds valid (see Table 5 . 8) . 

The fitted model shows good fit statistically. It does 

not have the problem of heteroscedasticity , normal i ty and 

functional form . The problem of seria l correlation was 

detected which was adjusted using the cohrance orcutt method. 

The time t rend variable was drooped which was supposed to 

measure the technological progress since it did not bear the 

assumed sign and statistically insignificant. 

~he one year lag monetary variable indicates that ~he 

monetary policy holds effective in changing the level of out 

put though the rate is very low . 

statistically significant at the 

It shows positiv e sign and 

conventional level. 10 

percent increase in M2 could generates 1.3 percent growt h i n 

GDP . 

The terms of trade and government expenditure show the 

expected sign ; however, they are not statistical signif i cant. 
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Tabl e 5 - 8 
c s timaci cr. ~esu lts from t he rearessio n o f e q ua tion 31 

t he oeriod 1964-95 . 
~~= deoe ndan t var~able i s rea " GDP . 

e xpl ana t o r y long r un Short runs 
vari ab l e (s tatist . ) 7 (dynamic ) 

logM, ( -1) 0 .136454 0 . 0452 3 

(3 .1352 ) (2.7090 ) 
l ogtot - 0 . 015744 1 0 . 036780 1 

( -0 . 53194 ) (0.96496) 
logsrgte -0.013659 1 -0.0738602 

(-l. 21317) (-1.2335) 
logE 0.074852 0 . 052092 1 

(1.8195) (l. 09595) 
constant 8.11434 0.0452003 

(21.9615) (2.7020) 
ECM 0.56330 4 

(2.5762) 

Unit r oot test6 

DF without trend -2.8940(-2.9627) 
ADF " n -3.8672(-2 .9 665) 
DF with trend -2.8419(-3.1567) 
ADF " " - 3 .8254 ( -3.57 3) 

R' 0 .97 0 .39 
R2 0.96 0 . 27 
D.W 1.62 l. 31 
F-S t atistic F (4,27 ) =128.4453 F (5,25 ) =3.1372 
Serial c o rre l atio n x2 (1 ) =12.7739 r (1 ) =4 . 8379 
functional f o rm x' (1 ) =8.6 157 x'(1 ) =l. 7298 
no rmali t y x' (2 ) =6 . 89 43 x' (2 ) =2 5 .1661 
HeteroSceda s: i c i t y x' ( 1) =l. 57 4 3 x' (1 ) =0 .61 93 9 

1. signific ant at less than 10 percent 
2. significa nt at 10 percent 
3 . significant at 5 percent 
4. significant at 1 percent 
5. all variables except ecm are in their first difference. 
6. figures in brackets are crit ical value. 
7 . the value in brackets indicate t-ratio . 

The nom i :1al exchange rate bears a positive sign and 

s ta tistically s i gnifi c ant at 8 percent leve l . It implies that 

devaluation is expansionary which agrees with the traditional 

eco nomics saying when the country has a lot of unemployed 

r e source the rise of the price due to devalua t ion encourage the 

producer to u se the resource effect i vely and efficiently . 
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The short run model ::cted statistically in the better way 

even though the individual variable does not hold the 

appropriate sign and sta~:scically insigni::cant. It impl:es 

that the economy responds hardly in short run for the macro 

economics policy such as exchange rate . monetary and fiscal 

policy . 

The coeffic ient of ECM gives the level 56 percent o f 

adjustment in any provides disequilibrium from the long run 

equilibrium relationship per unit period of analysis. 

~. 0-. F. B' . 

. . ' 



CHAPTER 6 

SUMMARY AND CONCLUSION 

':" he =:;:h~opi an Bir r 'Nas overvalued in las ": two decades. The 

premi um increased at accel e ra t ing rates. The real effective 

exc hange rate appreciated at considerable degrees. The 

appreciatio n of the real exchange rate and the increment of the 

premium had adverse effects not only on the macroeconomy but 

also on microeconomic performance of the country. The previous 

governments did not take the right corrective measures, rather 

they pursued a policy of exchange controls and foreign exchange 

allocation. This aggravated the problem of real exchange rate 

appreciation and depletion the country 's foreign reserve . 

The TGE adopted a policy that f o cused on stabilization of 

the economy in early 1992. Devaluation of the currency was one 

o f t h e measures taken with the objective of improving the 

curren t a ccount balance . 

The study has tried to identify the effects of devaluation 

on the economy. A variety of economic models and time-series 

eco nometrics technique were employed. The main findings of the 

study may be summarized as follows:-

1 ) The main determinants o f the real exchange rate in the 

econ omy a r e t he terms o f trade, g overnment c onsumptio n o f non-

tradable goods, capital flow and nominal exchange rate. The 

improvements of the terms of trade either through the 
. ' 

increasing of the export price or the decline of import price 

generates the appreciation of the real exchange rate. The 
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capital flow which ma in sour ce can be cited as aid oc 

borrowing re sul ts i n a ppe rception o f t he rea l exchang2 

rate ; moreove r, t he r ise of governme nt consumption o f nor:­

t radables leads to the appreciation of the real exchange rate. 

In the short run, the expansionary macroeconomic policy 

generated an appreciation of the real exchange rate. 

The nominal devaluation of the exchange rate could lead 

to the devaluation of the real exchange rate. This idea 

validates the v iew that when the initial condition of the 

economy at real exchang_e apperception, nominal devaluation 

could acce l erate the process of the convergence 

equilibrium . 

towards 

Hence, the government has the policy option for the 

adjustment of the real exchange rate using the macro policy in 

short run since the exchange rate system of the country has 

move d t o qu a si-marke t si nce Jul y 2 4, 1 995 . Mo reover, tte 

government should aware of that the improvement in terms of 

t rade and the inflow of capital to the country will appreciate 

the real exchange rate, it will eventually lead to the 

worsening of the external position of the country . Therefore, the 

government at this circumstance should pursue the right macro 

policy. 

3) Nominal devaluation,opens of the economy and the terms of 

trade influence directly of the price of tradable.Devaluation 

can generate the increment of price of tradable in the country; 

improvement of the terms of trade leads to the increment of t he 
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price of tradab~e . The opens also increases the price of the 

tradable . The main policy instruments according : 0 the 

estimated ~oce ~ in affecting the price of tradable ~s :~ = opens 

of the economy. When t he government reduce import tax, the 

price of the tradable in home would be lower. 

4 ) The price of non ~tradable in the estimated model - is related 

directly with devaluation , Price of importable goods , the 

government expenditure;nevertheless , it is related inversely 

with opens , the growth of real GDP. It dose not respond to the 

change in the premium . In the short run , the models collapsed 

to be significant at the conventional levels. It implies that 

devaluation in short run does not exert pressure in increasing 

the price of non-tradable. 

5) Devaluation in the static model could improve the current 

account according to the estimated model. The excess credit 

which cap:~~es the mac~o policy element shows unan: ~cipa ted 

sign, and statistically significant. The improvements of the 

current account may be attributed to the inflow of aid from 

both bilateral and multilateral donors due to the fact that 

the TGE starts to pursue "a democratic system in politics " and 

"market or iented economic policy" . The estimated equation for 

trade balance confirms that devaluation is related inversely 

with it . The underlying reason for such outco::ce which 

contradicts with the economic principle may be cited as the 

rise of imports. Imports bills increased for the fact that the 

avilbility of foreign currency augments and the society 

expectation of the policy reversal . The government lowered the 



101 

import tariff in 1992 and 1993 and the society expectation for 

the adopted policy was tha= it may cecome higher in the 

coming future wh~ ch eventua: leads c~se : o r the demand 

of importable. The estimated equation o f t he value o f import 

and e xport depicted that the elasticity o r value of imports and 

exports with the nominal e x change rate bears a positive sign. 

The former is greeter than the latter. The volume of exports 

didn't increase significantly because of the existence of 

premium between the official and the parallel markets even if 

the gap between them diminished after the devaluation. 

The premium and the trade balance are related inversely 

due to the fact that it encouraged e xporters to participate in 

the illegal trade rather than official one to reap the 

difference. The increment of international price of imports 

has a consequence of worsening the trade balance according to 

the estimated model. The estimated models of trade balance 

confirmed that the growth of t he world ~C? and adoption of a 

policy of opennes in the economy generate the improvement of 

the home trade balance. 

6) The last estimated models for the GDP depicted that 

devaluation is expansionary, i.e. increased output and 

employment . It adhers the view of the traditional economics 

which articulates that when there is u r.employed resources in 

the economy,devaluation could increase the level of GDP . The 

result of the estimated models refuted the idea which says 

that devaluation leads to stagflation ( i.e. decrease the level 

of output and employment ; and increase the price level). Our 
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estimated models depicted that devaluation co~ld increase the 

level of output and price level. The increme~t of the price 

I howeve!': I is not nigh as expected. :-~;,e estii:".a-:ed mocel shows 

that monetary policy may be e mployed in affecting the level 

output positively. The terms of trade, governme nt expenditure 

and technological progress ha s f ound to be insignificant in 

influencing the level 01 output. The short run models revealed 

that devaluation couldn't generate any increment in the level 

output. 
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Appendix 1 

Estimation result of the regression equation wh ich appeared in footnote for the period 1964- 1995 . 
The expor t va lue i s the dependant variab l e . 

Explanatory var i ab l e tong run model dynam i c mode l 

LogE . 43299' 0 . 051 359' 
(6 . 5520) (0 . 52778) 

Logprem 0.0 14395 ' -0 .089493 ' 
(0.26177) (-1. 1832) 

I open 0.61 I I I' 0.90932' 

logp., 
(11.5412) (12 .5151 ) 
0.1 8034· 0,. 086577' 
(5 .1197) (2 . 2939) -

logY 
1.18880 0 , 77323 . 
(12.0189) (2 . 1285) constant 
·10.6545 0 ,048443' 

ECM ( ' 7.8103) (3,6374) 
'0,23522' 
(0,69488) 

Unit Root Test 

OF wi thout trend · 3 .3402( . 2,9627) 
ADF without trend -2 ,3703( - 2 ,9665) 
Of with trend • 3,304 I ( · 3 .5671 ) 
ADF witt'! trend • 2, 4482 ( ' 3.5731) 

R' 0,99 0, 98 
"R' 0 .98 0.97 

F f(5 . 26 )=100,3959 142 . 83 
o,~, 2,0621 2.35 
seri al Correlation 5,0703 1.6452 

Functional form 1. 7394 0.62763 

Normal i ty 1.57199 3 . 5493 
Heteroscedas ticity 4.4622 4.2531 

, . sign; f i cant at I ess than to percent 
2. si gn ; t i cant at 10 percent 
3. significant at 5 percent 
4. significant at 1 percent 
5 . all var iables except ecm are in theif first diffe rence . 
6 . figures in brackets are critical value . 
7. the value in brackets indicate t-ratio. 

I 
I 
I 
J 
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Appendix 2 

Estimat ion resu l t of the regress ion equat ion which appeared in foo tnote for the period 1964-1995 . 

The import value is the depenaant variab le . 

Explanat ory variable long run mode l dynami c roode l 

logE 0.54854' 1.0245 3 

(2.3149) (2.6789/ 
Logprem -0.052372' 0 . 25879 

lagapen 
( ' 0 .4070) (0.75923) 
0 .64827' 0.30 159' 

logY 
(3.2987) ( 1.2475) 
2.4368· 3.8462· 

l ogXt _1 
(3.6i07) (3.2634) 
-0.12874' -Q.2116O' 

lO9p ... · (-1. 5294) (-1.2271 ) 
0.46994 ' 1.0308' 

constant (1.5294) (1. 7199) 
-1 5.1291 3 -0.06422' 

ECM (-2.6019) ( '1.30721 
-1. 45528 
(-2.5461) 

OF without trend Un; t Root Test 
ADF without trend 
Df with trend -3 .3402(-2 . 9627) 
AOF wi th trend -2.3703(-2.9665) 

-3.3041(-3 . 5671) 
-2.4482(-3.5731 ) 

R' 
~ 0.94 0 .85 
F 0.86 0.76 
D.W. '. 

2 .5 9.24 
serial Correlation 17.7 2.73 
Functional form 7.19 6.13 
Norma li t y 6.8157 6.19 
Heteroscedas ti c i ty _ 0.09384 2.82 

> 1. 3019 0 . 0003336 

1. significant at less than 10 percent 
2 . significant at 10 percent 
3. significant at 5 percent 
4. significant at 1 percent 
S. all variables except ecm are i n their first difference. 
6. figures in brackets are critical value. 
7. the value in brackets indicate t·ratio . 
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Append ; X 3 

Test of sta t ionaryy5 fo r the variable used in es ti mat ing the outlined models 

OF ADF 

variable 
wi th with trend2 wi th wi tM 

outtrend 1 out trend] outt rend' 

REal GOP -2_303 -1.668 -1. 798 2.702 

REAl government expend; ture -1. 121 -2 _ 107 -1. 154 -2 _452 

nom inal exchange rate -0_ 197 -0_374 -0_336 -0 _661 

Deficit -0_979 -1. 247 -1. 493 -0.676 

Import unit val ue '0. 833 -1.267 -1. 05 1 '2. 168 

domestic credit -1. 263 -2.440 -1. 070 -2 .642 

M, - . 5. 277 3 .869 

Export 0.549 -2.065 '2.743 -3.455 

Import -1.789 -1.319 -0 .977 -2.962 

ePI -0.857 -2.215 0.458 -2 . 623 

Parallel exchange rate '0.385 -2 .426 ' 0.301 -2.294 

cur rent account -3.172 '3 .094 -2 . 208 -2.071 

Terms of trade -4.655 -2.876 -1. 295 -2. 149 

highpower money · 0. 118 -2.171 0. 142 -1.878 

m, -0.382 -2.390 0. 121 - 1. 829 

1. The 95 percent critical value for n=32 is -2.9591 . 

2. The 95 percent critical value for n=32 is '3.561 5. 

3 . the 95 percent critical value for n=32 is -2.9627 

4.The 95 percent critical value for n=32 is '3 .5671. 

S.when the abs olute value of the calculated value is greater than the critical value , it is 

stationary; ot herwi se , it is non-stationary. 

I 

I 
! 
J 
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Append ix 3 

Test of stationaryy5 for the variable used in estimating the outlined node ls 

OF ADF 

variable 
wi th wi th trend2 with wi tM 

outtrend 1 out trend] outtreN1 

REal GOP -2.303 -1.668 - 1. 798 2.702 

REAl government expenditure ·1.121 -2.107 -1. 154 -2.452 

nom i nal exchange rate -0.197 ' 0. 374 -0. 336 -0 .661 

Deficit -0.979 -1.247 .1. 493 -0.676 

l rrpo r t unit value -0.833 -1. 267 -1.051 -2.168 

domestic credit -1. 263 -2 .440 - 1. 070 -2.642 

M, - - 5.277 3 .869 

Export 0.549 '2.065 '2.743 -3.455 

Import -1. 789 -1.319 '0 .977 ·2 . 962 

ePI -0.857 -2.21 5 0 .458 -2.623 

Parallel exchange rate '0.385 -2.426 ·0. 301 -2.294 

current account -3. 172 -3.094 -2.208 -2. 071 

Terms of trade -4.655 '2.876 -1. 295 '2.149 

highpower money -0 . 118 '2 . 171 0 .1 42 ' 1.878 

m, ' 0 . 382 '2 .390 0 . 121 ·1.829 

1, The 95 percent critical va lue for n=32 is -2.9591. 

2 . The 95 percent critical value for n=32 is '3.5615 . 

3 . the 95 percent critica l value for n=32 is '2 .9627 

4.The 95 percent critical va lue for n=32 is -3.5671. 

S. when the absolute value of the calculated va l ue is greater than the critical value , i t is 

stat ionary;otherwise , it is non-stationary, 
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