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Abstract 

Ethiopia has moved through a number of stages to achieve the 

determination of 

mechanism . Among 

introduction of ' 

equilibrium exchange through market allocation 

these, the devaluation of the Birr and the 

the Dutch auction marke t system for f oreign 

exchange (Forex) in May 1993 are the f irst two measures taken. The 

auction system helped to unify the marginal rate and the o f ficial 

rate on the 59 rn auction, in July 1995. It has also made possible 

for the elimination of t he paral l el market premium whi ch was 52% 

when it wa s started. The premium was totally eliminated in January 

1998. The unification fHas speeded up as the parallel rate 

appreciates and the marginal rate dep r eciates . Empirical findings 

are made based on Log - linearized Autoregressive Distributed Lag 

Model (ADL) to determine the auction marginal rate. Number of 

bidders, demand and supply of Forex are found to determine the 

auction marginal rate . This study advances the following pol i cy 

implications based on the empirical findings and in the l i ght of 

the experience of some African countries; to instill methods to 

improve transparency, legalization of Forex bureaus (dealers), the 

maintenance of the sustainability or the unification or the rates 

and to sustain the stabi l ity or the supply or Forex to the auction, 

and further liberalization of the e x isting rules and regulat i on . 
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CHAPTER 1. INTRODUCTION. 

1. 1 . Bac kg r ound and Statement of the Pr obl em. 

Following the economic crisis that impacted Sub-Saharan Africa 

(SSA) in the second half of the 1970's, the unification of exchange 

rates (official and parallel rates) thereby eliminating the 

parallel market has been a major policy objective for the reforming 

African countries. 

These economic crises resulted in adverse and persistent terms 

of trade (TOT) shocks, drained the foreign exchange reserves of many 

of the SSA countries, and brought their exchange rate regim~under 

pressure. These countries were defending their overvalued exchange 

rates by rationing foreign exchange wit h the imposition of more 

stringent capital and import controls. 

One consequence of this was the emergence of parallel markets 

in foreign exchange . These markets have shown a tendency to expand 

rapidly. So the question remains how a sustainable unification of 

multiple rates might be achieved. Flexible exchange rate 

arrangements to this end have characterized most of the IMF and 

world Bank supported programs since 1983 (Quirck et al, 1987). 

Ethiopia was pursuing a fixed exchange rate reg i me until the 

introduction of the auction system for foreign exchange in May 

1993 . This has caused an overvaluation of the currency (the Birr) 

and resulted in lack of competitiveness in international trade . 

Furthermore, it paved the way for the flourishment of the parallel 

market for foreign exchange, in which considerable transactions 

have been carried out . This, coupled wi th strict controls on 

foreign exchange, forced importers to use the parallel market for 

their imports. 
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The economy of Ethiopia provided an example of a large 

parallel market for foreign exchange before the devaluation and 

the introduction of an auction market for f oreign exchange . The 

parallel market premium (defined as the ratio of the parallel 

market rate to the official rate minus one) remained high . The 

presence of a sizable parallel market with substantial premium, 

such as the one that existed in Ethiopia, has important 

macroeconomic implications. 

In o r de r to solve this problem, therefore, Ethiopia has been 

implementing the structural adjustment program (SAP) since 1992. One 

aspect of this stabilization program is the liberalization o f the 

foreign exchange market in the process of trade liberalization . 

Exchange rate policy and the allocation mechanisms affecting the 

availability of foreign currency to economic agents play an 

important role in shaping the struccure of incentives. Besides, the 

principal objective of exchange rate liberalization was the 

unification of the multiple exchange rates into a single rate, or 

at least to narrow significantly the gap between che different 

rates. 

The purpose of introducing the auction system was to determine 

the exchange rate by market forces, to achieve the unification of 

the different rates and to increase the government revenue by 

bringing all dealings in Forex to the official/legal market. The 

sources of funds for the auction have been export earnings, 

external loans and grants . The nature of the bids is that of retail 

auction where private and public sector importers are the potential 

bidders for final use except for a few commercial banks . 

The process of liberalization of the exchange and trade 

controls, the nature of the auction design, the soundness of 

monetary and fiscal policies jointly determine the stability of the 

exchange rate, and the pace and speed of unification of the 

official and parallel exchange rates. 
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Given the above conditions, the major problems that I want to 
study are: the pace with which the unification of the different 
rates be effected, the problem of widening the foreign e x change 
market for efficient allocation of the scarce Forex, the problem of 
identifying the factors that affect the determination of the 
marginal exchange rate and arriving at a clear understanding of the 
process by which the equilibrium rate is determined. 

1 . 2 . Hypo theses of the Study. 

The hypotheses motivated by auction theory concern the 
volatility of the number of multiple units offered for sale dur i ng 
every auctions . The supply of actionable funds is subject to shocks 
since it rests on primary agricultural exports and foreign inflows 
which are largely aid (bilateral, multilateral, private, etc) . The 
other hypothesis relates to increased competition in the auction 
market. Auctions are said to be broadened over time as a result of 
relaxing entry barriers and abolish~ng the negative list for 
imports and allowing more bidders to participa t e in the auction . 
This is because the supply of actionable funds and the demand for 
Forex are believed to determine the auction marginal rate. 

The questions that are to be answered in this particular 
study are summarized as follows; 

- Is the leve l of transparency suff i cient to guarantee the wi dening 
of the auction market for Fore x in Ethiopia? 

- Is the supply of actionable funds stable? Since it depends on 
foreign aid and primary agricultural exports . 

- Can unification of the marginal and parallel rate be achieved in 
the long-run? 

- Can susta i nable unification of the rates be achieved in the long -
run? 

- Do supply and demand for Forex determine the auction marginal 
rate? 
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1.3. Scope and Objective of the Study. 

The intent of this research is to evaluate the auction system 
with respect to its ability to achieve sustainable unification of 
the different rates, widening the scope of the allocation 
mechanisms and introducing a more liberal ways in handling and 
using foreign exchange, to identify the determining factors of the 
auction marginal rate and to assess the stability of the supply of 
actionable funds . 

A quantitative evaluation of the performance of the Ethiopian 
auction system is undertaken . The effectiveness of exchange rate 
policies adopted so far will be examined and tested based on recent 
economic literature. It is hoped that the results of this study 
shall be instrumental in evaluating the foreign exchange market in 
<:thiopia. This is an at tempt to highlight some aspects of the 
auction practice to facilitate the building up of efficient Forex 
allocation mechanisms through market forces. 

Given the evidence from the recent history of exchange rate 
management in Ethiopia, appropriate macroeconomic management of the 
exchange rate policy is crucial . This study, therefore, attempts to 
explore the relationship between the auction marginal rate and 
fundamental auction variables, subject to the available data. This 
study is limited to the period between 1993 and 1997 for the 
purpose of analyzing the supply of a c tionable funds and it is 
extended up to April 1998 for the purpose of analyz ing the auction 
marginal rate determinants. It has the broad objective of 
determining the level of effic i ency of the auction market for 
foreign exchange . 

Within the framework of this broad objective, specific 
objectives are : 

- to analyze the effects of the reforms so far made in the auction 
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system after its introduction in May 1993; and 
- to encourage further enquiries into the determination of 

equilibrium exchange rate in Ethiopia. 

Using the da t a on the first 50 auctions, Genet (1995) has 
identified the following among other things; 
- the major determinants of the auction marginal rate are the total 

demand for foreign exchange and the parallel rate, 
the supply of actionable funds is positively related to the 
auction marginal rate contrary to the prediction of economic 
theory, 

the number of bidders is insignificant in the role tha t it plays 
in the determination of the marginal rate, 
the parallel rate has shown the tendency to appreciate as the 
marginal rate tends to depreciate as expected, 

- the dummy variable used to capture the effects of structural 
shift, is found to be positively and significantly related to the 
dependent variable, and 

- in terms of data, Genet (1995) found that all the variables 
except one to be difference stationary. 

The broad and specific objective of this particular study, 
therefore, is to evaluate the overall performance of the auction 
system in Ethiopia by expanding the data set. In this regard, an 
attempt is made to compare the findings of Genet (1995), using a 
wi der auction data set and taking int o account the n ew pol icy 
development s. In addition to thi s, an at t emp t is made to t e st all 
the hypotheses that have been advanced under the sub-section 1.2 . 
(hypotheses of the study) and analyz e all the issues mentioned 
under sub - section 1.3, (scope and objective of the study). 

Thi s study is me " .__ : 0 supplement the already existing MSc 
thesis which is one of its kind by Genet (1995) in the evaluation 
of the auction market for fore i gn exchange . It is by no means meant 
to be exhaustive even with the wider data set and the inclusion of 
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many of the Forex auction theories that have emerged in the recent 
past. 

1.4. Types of Data and Sources. 

'tlhen collecting data, accuracy is essential for producing 
reliability. This is because prediction technique gives a broader 
estimate of the expected reliability. Consequently the more 
dependable the data the higher the degree of confidence in the 
reliability of the estimate . 

Monthly, fortnightly and weekly data on macroeconomic 
variables between 1993 and 1998 are used in this particular seudy. 
Data is collected from various sources on economic variables that 
play significant role in the determination of the auction marginal 
rate and supply of actionable funds such as exports, and imports. 
Furthermore, data on foreign exchange (Forex) auction, such as, 
the announced and actual supply of actionable funds, total demand 
for foreign exchange, the parallel rate, number of bidders and the 
marginal rate, are used in the analysis of the determination of 
Forex auction marginal rate in Ethiopia . 

Most of the data used in this study are collected from the 
Foreign 

Bank of 

Exchange 

Ethiopia 

Control and Research Department of the National 
(NBE) . The data is reported to the concerning 

units with care and is based on careful recordings of the foreign 
exchange transactions in the auction system . The data concerning 
exports and imports are collected from the Ethiopian Customs 
Authority . However, data sets on imports for the year 1996 and 1997 
are collected from the NBE rather than the Customs Authority which 
could have been more reliable . 
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1.5. Organization of the Study 

This study is organized as follows; Chapter two discusses the 
general background of the study . This comprises the theoretical 
framework on exchange rate and exchange rate regimes. Much of the 
discussion in this regard is devoted to the two major types of 
exchange rate regimes in practice, namely ; the fixed and flexible 
exchange regimes. Brief comparisons between the two are made . The 
trend to move from fixed parity to a more flexible market 
determined exchange rate is given due attention both in the context 
of COMESA (Common Market for Eastern and Southern Africa) and IMF 
member states to highlight the global trend . 

Chapter three is devoted to the theories on selected economic 
fundamentals and exchange rate. The chapter is mainly devoted to 
the particular interest of this study, i.e . , the foreign exchange 
(Forex) auction market. The experiences of some African countries 
and that of Ethiopia for the last five years are reviewed. Chapter 
four contains the empirical modelling of the auction variables, 
statistical descriptions, estimation of the parameters and 
interpretations of the regression results . The fifth Chapter 
concludes the study and draws some policy implications. 
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CHAPTER 2 . GENERAL BACKGROUND OF THE STUDY . 

2. 1. Theoret i cal Framewo r k on Exchange Rate and Exchange 
Rate Regimes . 

In this section, I introduce the context under which the 
exchange rate arrangement is required to maintain macroeconomic 
stability, and discuss the different types of arrangements, 
particularly the two broad exchange rate regimes . These two regimes 
are discussed in section 2.1.1 . and 2 . 1.2 in depth followed by a 
tabular presentation of the exchange arrangements in the IMF member 
states and COMESA (Common Market for Eastern and Southern Africa) 
countries for the purpose of comparison, together with the relevant 
discussions. 

The choice of. an appropriate exchange rate regime, and the 
broad thrust of exchange rate policy is a crucial component of 
macroeconomic policy in any country. The exchange rate issue has 
been particularly prominent in developing countries in recent years 
following the introduction of IMF and World Bank's stabilization 
and adjustment polices, which frequently include devaluation and 
the i"ntroduction of new exchange rate management 'policies, along I 

with trade liberalization measures (Atta et aI, 1996). The exchange 
rate performs a dual role in small open economies; its movements 
can achieve and maintain international competitiveness and so 
ensure a viable bal a nce of payments (BOP) 

The principal objective o f exchange rate liberalization in 
Sub - Sahara Af rican (SSA) countries is unification of multiple 
exchange markets 
significantly the 
(parallel) market 
the economy . Many 
bringing their 

into a single market, or at least to narrow 
gap between the ra t es, so that the free 

premium no longer constitutes a major signal in 
of the COMESA countries, with the object i ves o f 
currencies closer to "equilibrium rates II I 
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eliminating bureaucratic management in the allocations of foreign exchange , insulating the economy from both internal and external shocks and increasing their competitiveness, have moved through a wide spectrum of exchange rate regimes. Equilibrium rates in this context refers to the rate that yields simultaneous internal and external balance. 

During the last few years there has been an increasing interest in understanding the relationship between exchange rate regimes and macroeconomic stability. The challenge of achieving the latter goals thro~gh an optimal exchange rate regime is becoming more important as many of the countries are struggling to cope with fiscal imbalances, monetary expansion and inflation. In fact, a major cause of deterioration in external competitiveness in most of these countries has been a high ra te of domestic inflation coupled with the maintenance of a fixed nominal exchange rate. 

,. -
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According to Agheveli and Bijan (1991), developing countries 
have frequently been subjected to terms of trade (TOT) shocks. 
Conventional wisdom holds that a deterioration in TOT, i . e., the 
world relative price of exportable to importables, results in a 
depreciation of the equilibrium real exchange rate. Suppose the TOT 
deteriorate because of a decline in the relative price of 
exportables. This creates an excess supply of non-tradables and 
excess demand for exportables, leading to a deficit in the current 
account balance (CAB) . ·, The ' ·current account imbalance is eventually 
corrected through a reduction :, in' the relative price of non­
tradeables, that .is" a depreciation of the real exchange rate which 
shifts domestic supply from non-tradables to exportables and 
importables. 

The solution to these problems revolves around some recurrent 
policy questions like:-

- Why do countries still choose a fixed nominal exchange rate 
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regime twenty-five years after the abandonment of the Bretton 
Woods System? 

- Are exchange rate based stabilization programs effective? 
- Does a fixed exchange rate regime impose an effective constraint 

on monetary and fiscal policies? And does it lower inflation over 
the long-run? 

The reason why the exchange rate regime is considered 
important to achieve macro-economlC stability is because of the 
inherent nature of exchange rate itself. The exchange rate has 
special properties that affect many other prices and links the 
general level of prices in the economy with prices in other 
countries. Though there have been controversies which still remain 
lively today, the advocator of an active exchange rate policy v~ew 
it as a chief way in which governments can maintain internal and 
external balance, promote adaptation of the structures of 
production and demand in favor of tradables thereby ensuring viable 
balance of payments (BOP) . It improves international competitiveness 
and it can anchor domestic prices . (Aghevli and Bijan, 1991). 

However, one should bear in 
countries, the exchange rate has 
instrument of policy, with the 

mind that, in most developing 
continued to be regarded as an 
rate being determined by the 

authorities . Consequently, exchange rate policy plays an important 
role in the process of external adjustment in these countries . 

Most of the Sub-Sahara African (SSA) countries impose 
restrictions on foreign exchange transactions, especially on the 
capital account . The imposition of this type of restrictions 
generally leads to the emergence of a parallel foreign exchange 
market for certain trade and capital transactions . Parallel foreign 
exchange markets which are extremely common in developing countries 
are those in which a market determined exchange rate co-exists with 
one 

are 

or more pegged 

coping with 

exchange rates. Besides, many of these countries 
a history of import substitution, primary 
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agricultural exports, overvalued currencies and hyper inflation 
All these problems are related to exchange rate policies . 

The first stage to achieve macroeconomic stability is to 
introduce market reform through the liberalization of prices, the 
unification of the official exchange rate and the market exchange 
rate, and the opening of the economy to international trade. The 
practical issue facing governments and central banks is the 
appropriate management of the exchange rate after price 
liberalization both in the immediate aftermath and in the longer 
term . 

The choice of an exchange rate regime revolves around two 
crucial issues : the relationship of the national economies to the 
global system and the degree of activism envisaged for domestic 
economlC policies . with regard to the first issue, the choice of an 
exchange rate regime amounts to the expression of a national 
preference for either an open or a closed system . Earlier 
discussions on fixed versus floating rates implicitly assumed that 
the policy choice would be either pure fixity or pure flexibility 
that would succeed in seeking macroeconomic stability. Of course, 
neither of the extremes of permanently fixed or completely flexible 
exchange rate is optimal in seeking macroeconomic stability. 
Moreover, recently it has become evident that neither of the 
extremes of fixed nor flexible exchange rate is optimal in 
insulating the economy from different types of shocks. The optimal 
management o f exchange rates, therefore, hinges on the policy 
makers' specific objectives, the main type of shocks, and the 
structural characteristics of the economy in question (Aghevel i and 
Bijan, 1991) . 

'Macroeconomic stability' is defined in terms of 
minimizing the variance o f real output, the price or real 
consumption in the face of random shocks is set as 
criterion to address the issue of optimality in recent 
literatures (Atta et al,1996). 
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Generally, two major types of exchange rate arrangements are 
prevailing in the SSA countries, the pegged exchange rate regime 
dominated by a basket peg arrangement and some kind of "flexible" 
exchange regime. The choice of a typical exchange rate regime is 
technical in character and focuses on the following three issues: 
the types of disturbances to which the economy is exposed, the 
structural characteristics of the economies, the commonality of the 
risks to which they are subject to, and the objectives that they 
pursue . The choice of an exchange rate regime goes well beyond the 
technical aspects of exchange rate management. In effect, it 
entails a preference for internationally or nationally based 
systems and reflects the relative importance given to international 
and national considerations and objectives (Agheveli and Bijan, 
1991) . 

2.1.1. Fixed (Pegged) Exchange Rates. 

This type of exchange rate is characterized by prearranged 
schedule of exchange rate vis -a -vis a single currency, or a 
currency basket either within pre-established (typically narrow) 
margins or with fixed but adjustable peg, the adjustment that 
prevailed under the Bretton Woods par value system . Selecting a 
fixed exchange rate arrangement is equivalent to 
constraint on national economic policies . The country 

accepting a 

will be able 
to adopt only those policy combinations consistent with maintaining 
fixed exchange rate, i.e, domestic policy formulation thus becomes 
endogenous and subject to exchange rate commitment . In a nutshell, 
this option is tantamount to placing an international constraint on 
national economic policies. Therefore, it is a preference for an 
open system, in that no insulation is sought from the interactions 
between the national component and the world system. Extensive 
theoretical and empirical analysis gives three main reasons for 
preferring a pegged exchange rate at the outset of ending high 
inflation . 
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1. The pegged rate bolsters the government's commitment to the 
stabilization effort, by establishing clear, monitorable targets. 

2 . Exchange rate peg helps price & wage setters coordinate 
their actions and expectations around a new low inflation 
equilibrium. 

3 . The pegged exchange rate system provides a convenient way 
for households and enterprises to rebuild their real money balances 
after a bout of high inflation. At the start of a stabilization 
program, economic agents find themselves desiring to hold higher 
real money balances. Under pegged exchange rates, these desires are 
satisfied automatically through the BOP, as agents repatriate their 
offshore capital and convert it into domestic currency . The central 
bank is committed to purchasing the repatriated capital in return 
for domestic money. 

2.1.2. Flexible Exchange Rate Regime. 

Economies that adjust their currencies automatically to 
changes in selected indicators, such as development in the real 
effective exchange rate are said to follow a flexible exchange rate 
regime. Managed float refers to economies that adjust their 
exchange rates frequently on the basis of judgement made following 
developments in variables such as reserves and the payments 
positions, whereas, an independent float refers to economies that 
let markets and market forces determine the exchange rates for 
their currencies (Gulhati, 1985). 

A flexible exchange rate arrangement, in principle, indicates 
a desire to accept no constraint on the pursuit of any particular 
domestic economic policy package. Whatever the effects of the 
policies undertaken maybe, exchange rate fluctuations will keep 
them within the domestic domain. In fact, this option is tantamount 
to keeping national economic policy free from international 
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constraints. Therefore, the preference for a flexible exchange rate 
regime reveals a corresponding preference for a closed system. 

Domestic nominal shocks, such as those originating from money 
market imbalances, are best handled under a fixed exchange rate 
system . For example, a disturbance that creates an excess supply 
of domestic currency will lead to a BOP deficit that will restore 
balance to the money market through international reserve losses; 
the disturbance, in these circumstances, does not spillover to the 
real economy, which is protected by the fixed exchange rate regime. 
In contrast, domestic real shocks, such as those from imbalances in 
the goods market, are best coped with under a flexible exchange 
rate arrangement, because shocks to domestic demand will lead to 
changes in the exchange rate that will bring about offsetting 
movements in foreign demand, so that domestic output is not 
severely affected (Agheveli and ~lontiel, 1991). 

2.1.3. Comparison Between Fixed and Flexible 
Exchange Rate Regimes. 

Under fixed exchange rate, the effects of internal and 
external policies and shocks will be disseminated across the system 
at large . Under the flexible exchange rate, in contrast, each 
component of the international system remains insulated so that 
policy impacts and shocks don't carry across national boundaries . 
Fixed exchange rate will not allow domestic economic policies to be 
pursued independently . This is a typical feature of open systems, 
which because of the inevitability of leakage, cannot discourage an 
independent action . A flexible rate, in contrast, is a policy 
instrument that can be used t o keep the scope of domestic policy 
action unconstrained by the economy's participation in the 
international system. Accordingly, national policies can be pursued 
actively without concern for the outside world and this arrangement 
is, therefore, akin in its basic features to a closed system 
(Agheveli and Montiel, 1991). 
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When an economy experiences external nominal s hocks, whateve r 
e ff e c t s t hese sho cks could have had on the foreign price level have 
been countered by compensating changes in the exchange rate, 
shielding the domestic economy from the disturbances . As for 
domestic disturbances, the traditional line of reasoning 
distinguishes them as either real or nominal in nature, on the 
ground that this is the relevant distinction for purposes of 
choosing an exchange rate regime . 

Hereunder, a table is presented f o r the purpose of comparison 
. t th dl.·fferent t¥p"es of exchange rate arrangements to apprecl.a e e 

adopted the IMF member countries. 

IThe proportion of countries adopting various exchange rate regimes is also affected by t he increase in the number of ·countries included in the sample over this period, but this effect does not significantly change the observed pattern. 
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Table 2 .1.3a 

IMF Members: Exchange Rate Arrangements, .. 1988-1997 
:-' 

(in percent of total number of countXies) 

Classification 1988 1991 1994 1997 

Pegged to a single 
currency 39.5 30.9 26.3 24.3 

b. S. dollar 26.6 18.1 13.7 11.6 

French franc 9.5 9.4 8.0 8.3 

Other currency 3.4 3.4 4.6 5.0 

Pegged to composite 
currency 24.5 26 . 8 16.6 12.1 . h 

SDR 4.8 4.0 2.3 1:1 II 
Other (Currency 

basket) 19.7 22.8 14.3 11. 0 

Limited flexibility 6.1 9.4 7.4 8.8 

vis-a - vis 
Single currency 2.7 2.7 2.3 2 . 2 

Cooperative .. 
arrangement 3.4 6.7 5.1 6.6 

More flexible 29.9 32.9 49.7 54.2 

Adjust"d to a set of 
indicators 3.4 3.3 1.7 0.0 

Independently floating 12.2 14 . 8 31.4 28.2 

Other managed floating 14.3 14.8 16.6 26.0 

Total 100 . 0 100.0 100.0 100.0 

Number of countries 147 149 175 181 

SDR: Special Drawing Right · 
Source: IMF Annual Reports: 1988, 1991, 1994, 1997 . 

. In all countries listed in this row, the U.S. dollar was tHe currency against 

whi ch exchange rates showed limited flexibility. 
.. This category consists of countries participating in the Exchange Rate 

Mechanism (ERM) of the European Monetary System (EMS). 

Own computation of percentages. 
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The evolution of exchange rate regimes since the mi d-1970's 
has changed a lot throughout the world . The shift has basically 
taken t he form of a movement away from a fixed parity to a more 
flex i ble arrangement . This is particularly true for developing 
countries of the world . 

The pattern of exchange arrangement of IMF member countries 
for the period 1988 - 1997 is presented in Table 2 . 1 . 3a. It can be 
observed that the proportion of countries choosing to retain single 
currency pegs has steadily declined from 40 per cent in 1988 to 25 
per cent in 1997 . The proportion of countries that pegged the i r 
currencies to the U . S . dollar declined from 27 per c e nt to 12 per 
cent during the same period . The shift away from pegging to the 
U. S . dollar reflects the high variability of exchange rates between 
the U. S. dollar and the currencies of other maj or industrial 
countries during the 1980's . 

A number of countries have chosen to peg their currencies to 
the special drawing right (SDR) as a convenient method of 
approximating the relative importance of the major currencies in 
international transactions. The SDR was created in the late 1960s 
by collective agreement of the member countries of the IMF 
(currently 179 countries) and generally replaced the several gold 
units that had been used in international treaties and agreements. 
The SDR's value was defined to be the same amount of gold as one 
u . S .dollar was defined at that time(1970) . Its valuat i on was first 
based on a basket of currencies i n 1974 , following the widespread 
floating of the major reserve currencies . The SDR is also used by 
the IMF to denominate all of its financial activities (for examples 
, loans to its members) . The present definition of the SDR's value 
as a basket of the five major currencies has a number of 
attractions (Coats, 1994). 

The proportion of countries opting for the SDR peg lost 
substantial ground in the late 1980's and declined from 5 per cent 
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to 1 per cent during the period under consideration. By contrast , 

the share of countries opting to peg to a trade weighted basket of 

curren c i es rose from 20 per cent to 23 percent between 1988-1991 

but went into a mar ked decline in the 1990 ' s , falling from 14 per 

cent in 1994 to 11 per cent in 1997. 

The pattern of increase in flexible arrangements is evident in 

table 2 . 1 . 3a during 1988 -1 997, the proportion of countries relying 

on flexible arrange ments increased from 30 per cent in 1988 to 54 

percent in 1997 . At the same time, the proportion of countries 

pegging to a single currency fell from 40 per cent to 25 per cent. 

Indeed, the tendency towards adopting more fle x ible exchange 

arrangeme nts appear s to be strengt hening . 

The increase in the use of more flexible arrangements can be 

attributed to a number of factors . First, many countries have 

experienced a sharp acceleration in their domestic rate of 

inflation during the 1980' s . This is particularly true of the 

Western Hemisphere countries and developing countries in Africa and 

Europe . So these countries were forced to depreciate their 

currencies rapidly to avoid a deterioration in their external 

competitiveness due to the link between the exchange rate and 

domestic inflation . The second factor was the uncerta i nty 

associated with the fluctuations in the exchange rates of the major 

currencies, suggesting a need to manage nominal exchange rates 

(NER) more f l e xibly i n order to a vo i d unintended mov ement s in the 

real effective exchange r at e s (REER ) . Th ird , du r ing the past t wo 

decades, developing count r ies have been subjected to a number of 

external shocks, including drying up of external sources of funds 

because of international debt crises and adverse movements in their 

TOT . Adjustment to these shocks has led many of these countries to 

seek to depreciate their REERs through a more active use of the 

NER as a policy tool . 

Coming to Africa, the different types of arrangements adopted 
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by the COMES A countries is better exemplified by the table 

presented below . Generally, two maj or types of exchange rate 

arrangements are prevailing in the sub-region at present; the 

pegged exchange rate regime dominated by a basket peg arrangement 

and some kind of 'flexible" exchange rate regime . 
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According to the table, at the end of 1993, a s i gni f icant 

number of the former PTA countries maintained a pegged foreign 

exchange arrangement (71.4 %); within the proportion of single 

currency peggers, only the Comoros in the sub-region has its 

currency, the Comorian Franc, linked to the French Franc. The 

Comoros is also a member of the group constituting mainly of West ­

African states with a common currency, commonly known as the CFA 

zone. Among the countries in the sub-region: Angola, Djibouti and 

Ethiopia were pegging their currencies to the single currency, U. S . 

dollar . Burundi and Kenya were among peggers to a non - SDR composite 

currency . Mozambique, Sudan and Uganda are countries that have 

adopted independently floating arrangements, in the period under 

consideration . 

The important thing to note here is that exchange rate 

poli c ies of Sub-Saharan countries have been characterized by pegged 

exchange rate arrangements. More and more countries are choosing to 

peg t heir currencies to a composite of currencies represented by a 

basket established mostly on the basis of weights to reflect 

bilateral trade shares . Thus, maintenance of the pegging 

arrang e ment should not be interpreted as going agains t the global 

trend towards more flexible arrangements, rather, it c onveys 

another important message that movements o f currenc ies of trading 

partners are being managed through collective effo rts. 

Developing economies are typically characterized by 

underdeveloped financial and money markets . Due to these 

constraints these economies are framing their exchange rate 

policies with the aim to subdue the undesirable consequences that 

are emanating form the instability of the major international 

currencies. This is, thus, believed to be the main justification 

for the African economies to maintain pegged arrangementS. But as 

indicated above, there is also another fact, i . e., the .arrangementE 

are taking largely the form of a composite-basket pegging, a trenc" 

shared by most of the countries with its inherent implications oj 

I 
I 
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a common move towards currency unification. Moreover, most of the 
countries have exchange rates that are largely compatible with the 
maintenance of generally liberal systems of payments. According to 
the recent IMF publication (1997); Eritrea, Ethiopia, Kenya, 
Malawi, Madagascar, Mauritius, Rwanda , Somalia, Tanzania, and 
Zimbabwe have moved to more flexible arrangements from what they 
were following in 1993 . The other countries have maintained the 
same regimes as before. The policy shifts indicate and support the 
global trend in moving to more flexible arrangements from pegging 
to a single or composite currency . 
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CHAPTER 3. THEORIES ON ECONOMIC FUNDANIENTALS 

Ai'!!) FOREIGN EXCHAt"lGE AUCTIONS. 

In this Chapter, an atterr.pt is made to explain the relations 

that exist between exchange rate and some selected economic 

fundamentals. A detailed treatment is given to existing theories on 

Forex auctions . In this regard we have tried to answer questions 

that revolve around auction markets for Forex. Such as; why is 

there a need to move to the auction market for Forex for the 

allocation of scarce Forex, how should auctions be designed , how 

can a move to an inter -bank market be effected, what are the 

advantages of auctions over an inter-bank market. Other details of 

the auction features are also been given due consideration. 

3 .1 . Selected Economic Fundamentals and Exchange Rate. 

Exchange rate affects, among other things, the level of 

imports, exports, the revenues of the government, interest rates, 

BOPs, and the general price level in the economy. The economy's 

response in turn affects the exchange rate. One of the key issues 

that arises in any effort to evaluate the consistency of exchange 

rates with economic fundamentals is the time dimension over which 

exchange rates and their determinants are to be asse ssed. The time 

horizon is important since those factors that have the most 

influence on exchange rates over the short-term are not necessarily 

the same ones that will exercise the most influence over the long 

term (Clark et al,1994). 

In this section, an attempt is made to discuss · selected 

economlC variables and their relationships with the equilibrium 

exchange rate. The possible impact on exchange rate movements are 

also analyzed In a theoretical framework. Among others, the 
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purchasing power parity (PPP), the balance of payments (BOPs), and 

the money supply approaches to exchange rate determination. 

3.1.1. Purchasing Power Parity(ppP) 

and Exchange Rate. 

In recent years, perha~s the most important policy r ole of PPP 

in its guise as a theory of exchange rate determination has been to 

provide a benchmark against which to judge whether floating 

exchange rates exhibit excessive swings, causing unpredictably 

large changes in the relative trade competitiveness of nations . 

~s the notion of 'overshooting', t hat relative to some 

standard (usually PPP), exchange rate movements are excessive 

(Shapiro,19B3) . 

Three versions of PPP have traditionally been used in the 

literature: the law of one price (LOP) relates e xchange rates to 

individual, homogenous goods in different countries. It states 

that, assuming there are no transaction costs or trade barriers 

(such as tariffs or quotas), the price of identical goods sold in 

different countries should be the same when expressed in a common 

currency. In its absolute version, PPP extends the LOP to the 

~general price level; under the same assumptions as the LOP, the 

same basket of goods and services should cost the same amount in 

all countries when expressed in a common currency . If the LOP holds 

for every good, then absolute PPP between baskets of goods should 

also hold. Absolute PPP, however, requires the parity relationship 

to hold only on average for all goods-not strictly for each good . 

Relative PPP relates exchange rate changes to inflation rates. This 

is an even weaker condition than absolute PPP and assumes only the 

rate of change in the nominal exchange rate will be equal to the 

difference between the domestic and foreign rates of inflation on 

equivalent baskets of goods (Clark et aI, 1994). 

PPP states that the equilibrium exchange rate between 
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domestic and foreign currencies equals the ratio between domestic 

and foreign price levels . In other words, a unit of currency should 

have the same purchasing power around the world . The relative 

version of PPP modifies this doctrine by stating the proportionate 

changes in the ratio of domestic and foreign prices will equal 

proportionate changes in the equilibrium exchange rate between 

domestic and foreign currencies (Shapiro , 1983) . 

where, 

R,h equals the exchange the between the currency of nation A 

and the currency of nation B, and 

P, and Ph refer, respectively, to the general price levels m 
nation A and B. 

The nominal exchange rate is a monetary concept that measures 

the relative price of two moneys, the real exchange rate (RER) is, 

as the name indicates, a real concept that measures the relative 

price of two goods . The real exchange rate is defined as the 

relative price of tradable with respect to non-tradable goods 

(Edwards 1988 ) : 

RER = price of tradables / price of non-tradables. 

PPP theory is based on the implicit assumption that there are 

no transportation costs, tariffs, or other obstruction to the free 

flow of trade; that all commodities are traded internationally, and 

no structural changes ( such as wars) take place in either nation. 

Since these assumptions are not true, the absolute version of the 

PPP cannot be taken seriously. The relative version of the PPP 

theory is potentially more useful. 

The absolute yersion of PPP theory is grossly incorrect and 

cannot be taken seriously for several reasons . First, it appears to 
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give the exchange rate that equilibrates trade in goods and 
services so that a nation experiencing capital outflows would have 
a deficit in its BOPs , while a nation receiving capital inflows 
would have a surplus . Second, this version of the PPP theory will 
not even give the exchange rate that equilibrates trade in goods 
and services because of the existence of non traded goods and 
services. The more refined relative PPP theory postulates that the 
change in exchange rate over a period of time should be 
proportional to the relative change in the price levels in the two 
nations over the same period. However, difficulties remain with the 
relative PPP theory, one of these results from the fact that the 
ratio of the price on non-traded to the price of traded goods and 
services is systemat ically higher in developed than in developing 
nations . One possible reason for this is that techniques in the 
p roduction of many not-traded goods and services (hair cutting, for 
example) are often quite similar in developed and developing 
nations. Since the general price index includes the price of both 
traded and non - traded goods and services, and prices of the latter 
are not equalized by international trade but are relatively higher 
in developed nations, the relative PPP theory will tend to predict 
under valued exchange rate for developed nations and overvalued 
exchange rates for developing nations, wi th distortions being 
greater the greater the differences in the levels of development. 
Significant structural changes also lead to problems with relative 
ppp theory (Salvatore, 1990). 

Most economic theories suggest that PPP should hold in the 
long- run for traded goods, assuming that measurement problems 
involved in constructing comparable price deflators can be 
resolved . Evidence as a whole indicate that PPP is not a good guide 
for short and medium run exchange rate behavior. There are four 
reasons for this according to Clark et al(1991) These are: 
hysteresis (i .e . , the phenomenon whereby changes in an effect lag 
behind changes in its cause) effect due to adjustment cost in 
trade; price rigidities in terms of currency in which the goods are 
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sold; imperfe ctly substitutable traded goods ; and structural 

changes in technology and demand, particularly between traded and 

non-traded goods and serv i ces . The first two factors explain why 

PPP can fail over short ho rizons , while the last t wo can be 

associated with persistent changes in equilibrium real exchange 

rates . 

Empirical results generally indicate that PPP alone cannot 

adequately explain the relationship between exchange rates and 

prices, especially in the short run . However, PPP does perform 

bet ter for countries which are geographically close, and where 

trade linkages are high. One of the imp l ications of PPP is that 

exchange rate policy cannot be used to alter the real exchange 

rate (where the latter is defined as the ratio of foreign to 

domestic prices, i . e., RER = E* P"/ P ) (Atta et ai, 1996) . 

So it is also worthwhile to look into the relation between the 

balance of payment a nd exchange rate. As far back as 1945, Nurkse 

defined the equilibrium exchange ra t e as the rate that would yield 

equilibrium in the Balance of payments, but with three important 

qualifications : that there be (i) no undue restrictions on trade 

flows, (ii) no special incentives for inflows or outflows of 

capital, and (iii) no excessive unemployment . In other words, the 

equilibrium in balance of payments shoul d reflect appropriate 

policies and underlying economic condit i ons, and shoul d not be 

achieved by policy distortions or unsustainable rates of resource 

ut i l i zation, by implic ation a balance of payments posit i on 

associated with chronic excess demand and high rate of inflation 

would be regarded as an inappropriat e external position (Clark et 

al, 1 994) . 
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3.1.2. Balance of Payments (BOP) and Exchange Rate . 

Most models of exchange rates and the BOPs during the 1940s 

and 1950s treated the current account and usually simply the trade 

balance as the only endogenous component of the overall BOPs . At 

the same time, the exchange rate was regarded as either exogenously 

given or a choice parameter to be fixed by policy makers. The 

earliest models relating the current account to tte exchange rate 

followed the "elasticities approach" in the Marshallian tradition 

of treating the exchange rate as a relative price that cleared a 

market with well defined flow demand and supply curves (Isard , 

199 5 ) . 

The trade or elasticities approach to exchange rate 

determination is based on flows of goods and services. According to 

this approach, the equilibrium exchange rate is the one that 

balances the value of the nation's imports and exports . If the 

value of the nation's imports exceeds the value of the nation's 

exports (i.e., if the nations faces a trade deficit), then the 

exchange rate will rise (i . e . , the domestic currency will 

depreciate) under a flexible exchange rate system. This makes the 

nation's exports cheaper to foreigners and imports more expensive 

to domestic residents . The result is that the nation's exports rise 

and its imports fall until trade is balanced. Since the speed of 

adjustment depends on how responsive (elast ic ) imports and exports 

are to price(exchange rate) changes, this approach is referred to 

as the elas ticity approach . If the nation is at or near full 

employment ; a larger depreciation of the nation's currency is 

required to shift domestic resources to the production of more 

exports and imports substitutes than if the nation has unemployed 

resources. Alternatively domestic policies may be required to 

reduce domestic expenditures (absorption) to release . domestic 

resources to produce more exports and imports substitutes, and thus 

allow the elasticities approach to operate (Salvatore, 1990). 
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Israd (1995) using the standard model, analyses the e ffect of 

an exchange rate change on the current account in terms of separate 

markets for home produced and foreign tradable goods, typically 

abstracting from the existence of any non-tradable goods. Following 

Dornbush (1975) export supplies and import demands depend only on 

nominal prices measured in the home currency units of exporters and 

importers, and cross-price effects between markets are ignored. 

The basic equations of Israd (1995) are: 

M (Pm) = x' (p'
m

) .. . (1) 

X (Px) = M' (P 'J ••. (2) 

T = PxX - ProM ••. (3) 

Pm = Sp'm ... (4) 

Px = Sp'x ... (5) 

where, M (M') denotes the quantity of imports that the 

home (foreign) country demands, 

X (X ' ) denotes the quantity of exports that the 

home (foreign) country desires to supply, 

Pm and Px (p'rn and p'x) are the home (foreign) 

currency prices of the home country's 

imports and export goods, 

S is the nominal exchange rate measured in home 

currency per unit of foreign currency, and 

T is the home country's trade (and current account) 

balance measured in home currency units . 

(1) and (2) describe the market clearing conditions for the 

two goods, (3) defines the trade balance, while (4) and (5) assume 

the law of one price (LOP) prevails for each good . 

Frenkel and Mussa (1981), op ting for a moderate size country, 

define the RER, g , as the logarithm of the relative price of 
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domestic goods in terms of foreign goods. Domestic goods may either 

be exclusively non-traded goods or goods for wh i ch there is a less 

than infinitely elastic demand. Consistent with either of these 

interpretations, it is plausible to assume that the current account 

surplus ,b (measured in terms of imported goods), is determined by, 

b = a (z-q) + r A ,a>O ••. (6) 

where, z summarizes the exogenous real factor that affect 

domestic excess demand and foreign excess demand 

for domestic goods, 

a is a parameter that reflects the relative price 

elasticities of domestic and foreign excess 

demand f8r domestic goods, 

r is the (fixed) foreign real interest rate, and 

A is the net stock of foreign assets (denominated In 

foreign goods) held by domestic residents. 

a>O implies that the Marshall-Lerner condition is 

satisfied . 

The Marshall-Lerner (M-L) condition tells us whether the 

foreign exchange market is stable or unstable. The M-L condition 

indicates a stable Forex market if the 

elasticities of the demand for imports (Dm ) 

sum of the price 

and the demand for 

export (Dx), in absolute terms is greater than one . If the sum of 

the price elasticities of Dm and Dx is less than one, the Forex 

market is unstable, if the sum of these two demand elasticities is 

equal to 1, a change in the exchange rate will leave the balance of 

payments unchanged (Salvatore,1990) . 
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3.1.3. Money Supo1y and Exchange Rate. 

Lack of a clear unde"standing of the nature of the 

relationship between mac'roeconomic polices and exchange rate 

movement is likely to evade the role of policy dynamics . Exchange 

"ate stabilization is often one or the monetary policy targets of 

a country, therefore, a clear understanding of the relationship 

between money supply and exchange rates is very important. 

Existing views and evidences related to the nature of the 

relationship between the money supply and exchange rate are 

evaluated using the monetary approach to exchange rate 

determination, because this will provide the required theoretical 

link between the two macroeconomic variables. The survey will 

concentrate on evaluating the monetary hypothesis concerning 

exogeneity of money supply with respect to exchange rate. The 

review concentrates on the monetary approach to exchange rate 

determination including the stability of the demand for money 

function. 

The basic monetary approach to exchange rate determination is 

a direct outg"owth of ppp theory and of the quantity theory of 

money . While PPP concludes that the exchange rate is the relative 

price of goods in the two countries, monetary theory suggests that 

the exchange rate is the relative price of two monies . In this 

context, it follows that exciange rate behavior reflects the 

evolution of the relative demands for two monies. 

According to Salvatore (1990), the monetary approach 

postulates that exchange rates are determined in the process of 

equilibrating or balancing the stock or total demand and supply of 

the national currency in each nation . The supply of money in each 

country is assumed to be determined or set independently by the 

nations' monetary authorities. 
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The monetary approach to exchange rate determination suggests 

that the nature of the relationship between money supply and 

exchange rate is positive and the direction of causality runs 

from money supply to exchange rate. The empirical observation is 

explained by a body of macroeconomic theory which is based on the 

"quantity theory of money". However, there is no unanimity on this, 

money supply may passively anc very steadily respond to variation 

in exchange rate. 

The apparent inconsistency between the quantity theory of 

money and the efficient market hypothesis has provoked a number of 

researchAs in the applicability of the monetary approach to the 

determination of exchange rate . The classic definition of an 

efficient market is that of a market where prices "fully reflect" 

all available informa tion (Fama, 1970). When this condition is 

satisfied, investors cannot earn an unusual profit by exploiting 

available information. When asset and commodity markets are 

efficient (in the above sense of reflecting information), economic 

agents who make decisions on the basis of observed prices will 

ensure an efficient allocation of resources. Much of the 

monetarists consider money to be the primary determinant of 

movements in exchange rates, and some studies have come up with 

contradictory evidence. 

Dornbush (1990) points out tRat the evidence from the last 

fifteen years indicate that exchange rates have been moving in a 

manner which was more volatile than would have been envisaged by 

any of the proponents of flexible exchange rates, i.e, exchange 

rate movements were not relatec to any of the market fundamentals 

but rather on "news" in the financial and Forex markets. 

In view of the volatility in exchange rates, it is argued that 

in a world where financial markets are integrated, it is only the 

countries with strong currencies which can afford to expand the 

money supply without exacerbating exchange rate misalignment and 
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undermining the international payment mechanisms. 

The effectiveness of the monetary policy depends on the 

stability of vari ables in the demand for money function such as 

real income and interest rates and the predictability of its 

impact. The demand for money is the amount of money an individual 

would wish to hold after adj us;: ing for p·rices. That is the reason 

why sometimes it ~s referred to as the demand for real money 

balances . 

Therefore, i t is only when the demand for money function is 

stabl e over time that the effect of money supply will have 

predictable effects on money income whose adjustment process affect 

the exchange rate as people try to change their asset holdings 

(Portfolio Adjustment) . 

Sometimes, the factors assumed to have little influence in the 

transmission mechanism from money supply to exchange rate may 

change and significantly affect the exchange rate. Thus, although 

money supply may remain constant, movements in the e x change rate 

may affect real cash or money balance (M/P) through the price 

variable . Since individuals now have less real cash balance than 

they would wish to hold at anyone time, the demand for more money 

to make up for the required real cash balance increases . Money 

supply will respond to the increase in the demand for money until 

gradually the des ired balance which economic agen t s wi sh to hold is 

satisfied . In th i s case its effect on exchange ra t e will not be 

predictable . 

This would mean that money supply adjus ts passively rather 

than actively in order to meet the desired demand for money in the 

economy . Hence, money supply will no longer be a policy variable 

capable of determining 

money supply will be 

exchange rate . 

exchange rates in the economy. In this case 

taken to be endogenous with respect to 

I 
I 
I 

I 
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Therefore, the presence of an unstable demand for money 

function would imply that other factors other than money have 

stronger influence on the decision to hold or spend money . These 

factors will have more influence in determining the exchange rate 

which may lead to its volatile movement. Exchange rate movements, 

in turn, may affect prices and real money balances . This ultimately 

causes changes in the money supply. 

The money supply is analyzed in the context of the monetary 

approach to exchange rate determination to analyze the effects of 

changes of the money supply on e x change rate . This approach assumes 

the purchasing power parity ( PPP) condition to hold. 

That is, 

P = E*P' ... (1) 

where, P lS the domestic price level, 

E is the nominal exchange rate, 

p is the foreign price level. 

It also assumes that the interest arbitrage condition holds. 

That is, 
. .' 
1=1 .. . (2) 

where, i is the domestic interest rate, 

& i ' is the foreign interest rate. 

The PPP condition implies that the domestic and foreign goods 

are perfect substitutes while the interest arbitrage condition 

means that the domestic and foreign assets are equally risky and 

hence are perfect substitutes. 

The starting point of the monetary approach to exchange rate 

determination is the quantity theory of money . The equation of this 

theory is represented by the following mathematical formulation . 



v = P*Y/MD · .. (3 l 

where, MD is money demand, 

V is velocity, and 

Y is the national output. 
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By rearranging equation (3), we can obtain the following, 

MD = P*Y/V · .. ( 4) 

From Sachs (1993), the velocity of money in circulation is 

expressed as, 

v - v(b, i) • • • (5) 

where, b is the transact ion cost. That is, the cost of 

converting nominal 

above P = E*po. 

assets into money. But from the PPP expression 

By substituting for P in equation (4), the 

following expression is obtained, 

MD = EP"*Y/v(b ,i) • . • (6 ) 

In the short run, b is fixed and hence velocity can be 

expressed as v(i). Throughout the theoretica l discussion, velocity 

will be assumed to depend on domestic interest rate since Ethiopia 

is not fully i ntegr ated into the world economy due to capital 

controls. This means that i is not equal to iO. In equ i librium money 

demand (MDl is equal to money supply (MS ) . This condition is 

represented below, 

MD Epo*Y/v (i) = MS .. . ( 7 ) 
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By rewriting equation (7), the following expression is 

obtained. 

MS EP'*Y/v(i) ••. (8) 

Given a small country assumption, a country like Ethiopia 

cannot influence p' and hence it is fixed in the short run. Real 

output is also taken to be constant . Given these restrictions, 

equation (8) can be transformed into the following equation, 

MS Ep'*y/V(i) .•. (9) 

In equation (9), the lower cases for p', Y mean that they are fixed 

in the short run . By solving for E in equation (9), an exchange 

rate equation representing the monetary approach to exchange rate 

determination is der ived as follows; 

E MS*V(i) /p'*y ... (10) 

In equation (10), the nominal exchange rate (E) is an endogenous 

variable. This means that it is determined by the value of money 

supply . However, money supply is an exogenous variable. That is, 

its value is independently determined by the monetary authority of 

the country . Therefore, exchange rate is e xplained by variables 

within the model while money supply is explained by variables 

outs ide the model. The above relationshi p can further be expressed 

in the following manner, 

AE lAMS = V(i)P' * y ... (11) 

Equation (11) implies that changes in exchange rate with respect to 

changes in the money supply will depend on the behavior of the 

right hand side variables, especially on velocity and domestic 

price level. Given that p = Ep', if monetary expansion increases the 
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domestic price level, the exchange rate must depreciate in order to 

maintain the purchasing power parity condition . This is the case 

since foreign price is already fixed in the model. The final 

assumption in the model is that the public wishes to hold a 

constant amount of real cash balances (M/P) . An increase in the 

real cash balances above this will be spent. Given the above 

conditions, an open market operation (OMO) leading to monetary 

expansion resul ts in excess cash balance in the hands of the 

public. This excess cash balance leads to an increase in aggregate 

demand for goods and services . This increment drives the domestic 

price level upwards and the domestic interest rates downwards. The 

fall in domestic interest rate cannot be prevented since the 

economy cannot borrow from the rest of the world due to private 

capital controls. 

The government cannot sell its foreign exchange reserves to 

the public under a flexible exchange rate regime. The flexible 

exchange regime and capital control imply that the current account 

must always be in equilibrium. 

As already indicated, a fixed foreign price and a rise in the 

domestic price level call for the depreciation of the nominal 

exchange rate in order to maintain the purchasing power parity. 

The depreciation in turn raises the domestic prices of goods and 

services. The increase in prices reduce the real cash balances 

(M/ P) . The prices continue to rise until the required level of real 

cash balance is restored. 

Thus, in the short run, the monetarist believe that money 

supply has real effects on exchange rate, altho ugh these effects 

are transitory or short 

these effects depend on 

variables over time. 

lived in nature. However, the extent of 

the behavior of the right hand side 
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3.2. Theories on Auctions for Foreign Exchange Market. 

Given the structural characteristics of the SSA countries, 

where the banking system and the Forex markets are not developed, 

there comes a need to restructure the economy through a market 

determined allocation of Forex. This will allow scarce Forex to be 

utilized in an efficient manner . Damaging distortions have been 

introduced by the practice of manual allocation system, with 

favoritism and incentives for wasteful rent seeking activities . 

Moreover, the system perpetuated large, inefficient parastatals, 

which have proved a drain on the scarce Forex and on government 

budgets . 

Foreign exchange management is central to the process of trade 

liberalization, and of structural adjustment program in general. 

Administrative exchange allocation has been usee in developing 

countries, and in the SSA in particular, because it is the most 

direct and quickest means of dealing with BOPs crises, of 

indirectly taxing disfavored sectors (especially exports), and 

channelling crucial imports toward uses the government considers 

high priority. However, it is now recognized that direct exchange 

management has a number of adverse economic effects, and most 

structural adjustment programs have included steps to dismantle or 

at least modify these direct control mechanisms (Ferrara et aI, 

1994) . 

If foreign exchange (Forex) is priced improperly, it will be 

allocated inefficiently and the development of foreign exchange 

markets may be stunted . In light of the generally disappointing 

experience with conventional methods of allocating Forex, some 

countries have introduced Forex auctions as an alternative . Aron 

and Elbadawi (1994) believe that there is scope to design 

transparent Forex auctions which reduce manipulation by the seller. 

When properly designed auctions can be used in a variety of 

environments to allocate limit ed/scarce Forex more efficiently than 
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current methods do. Therefore, auctions potentially have an 

important role to play in exchange rate unification primarily as a 

transitional device to an efficient inter~bank market . Besides, 

auctions are informationally rich which avoids the problem of 

asymmetric information, i.e, uncertainty may be reduced, 

speculative pressures stemmed and collusion be limited 

(Dominguez, 1991). Market determined exchange rates hold a number of 

advantages over the non-bank market alternatives . They are 

efficient in rationing foreign exchange, and can allow a more 

certain path for reserve management, avoid the choice of an 

appropriate exchange rate regime and can serve to distance the 

government from the political cost of devaluation (Krumm, 1985) . 

One of the most important questions to be addressed in the 

design of auctions of any kind is that what information should be 

disclosed to participants. Auction bidders face four sources of 

uncertainty : the valuations and bids of other part icipants, the 

floor (reservation) price (if any), the volume of Forex to be 

auctioned, and the quantity demanded by othe::- bidders . In this 

regard, the disbursing authority has control over two of the 

sources of uncertainty: the floor price and the quantity to be 

auctioned . The release of these information depends on the desires 

and objectives of the authority (Guasch and Glaessner, 1993). 

fall 

The theory of foreign exchange allocation mechanism basically 

in two categories, according to the nature of the 

participants . In a who lesale auction, the participants are 

commercial banks and authorized dealers, who then sell onward to 

importers: in a retail auction , Forex is sold directly to importers 

(Ferrara, 1994) . A further f i nal step towards convertability is 

the establishment of an inter-bank market where participants are 

established commercial banks and Forex dealers (e . g:, Forex 
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bureaus )2 . Forex bureaus are institutions that purchase and sell 

Forex at rates established by themselves. In princ i ple, bureaus can 

be allowed to bid at the auctions so that auction funds can be 

channeled through Forex bureaus to the general public . The 

rationale for the official recognition of Forex bureaus lS to 

legalize at least a portion of the parallel market, thus bringing 

under control part of the informal sector and laying the foundation 

for exchange rate unification . This brings competition and 

efficiency that can potentially create a non- volatile market if a 

sufficient amount of Forex is channeled through this system (ibid) . 

. ~ auction system has significant advantages over an inter­

bank system in the allocation of Forex in thin markets . There lS no 

reason to assume that a fair and efficient allocation will occur 

where predominantly state - owned banks or a highly concentrated 

commercial banking sector allocate Forex to final customers (after 

a wholesale auction of export proceeds, or a decentralized purchase 

of export receipts ) . Auctions offer the possibility of restricting 

entry through a set of rules which reflect development priorities, 

but still maintain market-allocation . This ~ules can be liberalized 

over-time. Thus, for example , Forex for luxury goods can be limited 

to repatriated flown capital (Aron and Elbadawi, 1994 ) . 

Although interbank systems are relatively unregulated compared 

to other allocation schemes, some prudential regulations ~~ usually 

set. Limits on stocks (maximum amount of Forex held) and flows 

(maximum volume of Forex s ur r endere d per period t o each comme r cial 

bank) have often been imposed to prevent major dealers from 

cornering the market and to avo i d large e xposure to risk . In 

principle in a pure interbank system all the supply and the demand 

for Forex should be channeled through the market, hence Forex is 

2Countries which have established various types of exchange 
rate auctions include: Bolivia (1985 onwards), Jamaica (1984-89), 
Ghana (1986-92) ,Nigeria (1986-94), Guinea (1986 onwards), Zambia 
(1985-87 ) , sierra Leone (1982,83 ) , and Uganda (1 982-85, 1992 - 93). 
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allocated though the price mechanism in an efficient manner; its 

availability for import necessities is increased and the degree of 

anti-export bias implicit in fixed overvalued e xchange rate regimes 

is significantly reduced or eliminated since the interbank system 

is actually a floating regime. The movement to a decentralized 

market system should not translate, however, into disregard of the 

development priorities of the government. Accompanying policie~ 

therefo D!, assure its compatibility with the medium and long term 

development prospects of the country . 

Many of the SSA countries have adopted different polices to 

achieve efficient and decentralized inter-bank markets for foreign 

exchange. One of the wide l y used means to unify multiple rates, is 

the auction market which is believed to facilitate the move towards 

an inter-bank system . 

Auctions may have some advantage over the in~er-bank system 

where there is insufficient institutional depth to allow effective 

functioning of a decentralized foreign exchange market, where a few 

commercial banks have historically been dominant and where there is 

a danger of collusion in the face of limited source of foreign 

exchange. They offer an informationally-rich frame',."ork, greater 

transparency and fairness, lower transaction cost s, increased 

competition, elimination or rent seeking opportunities as a result 

of clear rules, and discovery of the appropriate price which serves 

as reference and signal for enterprise!, final users and Forex 

dealers (Guasch and Glaessner, 1993). Auctions potentially have an 

important role to play in the establishment of deepe r and more 

stable markets in the transition to efficient, decentralized i nter­

bank markets (Aron and Elbadawi, 1994) . Among the disadvantages are 

a greater vulnerability to collusion which can lead to lower 

revenue as a result of lower price, a tendency to attract the least 

desirable participants (adverse selection) and to provide the 

scarce Forex for less desirable imports (moral hazard), and 

auctions are relatively more attractive to institutions ',."ith high 
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propensities to take risks, so those institutions will end up with 

a larger than desirable proportions of Forex which can lead to a 

higher probability of misallocation, they offer Governments 

opportunities to manuplate and to engage in ad hoc intervention 

(ibid) . 

Auctions markets have two advantages over inter-bank markets 

in constraining volatility in markets of the SSA countries. First, 

they may be feasibly operated in conjunction with a stabilization 

fund, which can commit supply in the medium term and still offer a 

market-based rate . Secondly, auctions are informationally-rich, and 

this may be exploited by the seller in two ways. By appropriately 

revealing information or adjusting the reserve price and supply. 

Uncertainty may be reduced and speculative pressures stemmed and 

collusion limited, hence stemming volatility. On the other hand, 

auctions give the seller information about private agents' 

valuations, in signalling dema~d pressures auction can be used to 

enhance monetary management. It might be argued that a parallel 

market or Forex bureaux market offers the same signalling 

advantages as an auction . But this is not true; these markets are 

very thin markets and reflect the influence of remaining trade 

restrictions and exchange controls as well as various demand 

pressures not cons i stent with development priorities such as 

smuggling activities . This was found to be principal advantage of 

the auction in Bolivia (Dominguez,1991) . 

A slow and unambitious s t art together with gradual expansion 

of the auction through liberalization of the rules, serve both to 

facilitate institution building and learning . This enhances the 

credibility of the reform. A higher frequency of auctions would 

seem desirable to smooth disbursement, make firms' production more 

flexible and probably encourage investment . Typical entry barriers 

are: confining the use of Forex to particular sector ; confining the 

use of Forex to particular types of imports (typically excluding 

luxury goods); and limiting participation by commercial banks, 
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licensed Forex Bureaux and the state-owned sector (e . g . with 

ceilings on their maximum allowable allocation, or complete 

·exclusion from the auction) . To enforce these various exclusions, 

bidders are monitored through documentation 

evidence of paid up tax, deposit with the 

the application, and import and export 

requirements, such as 

commercial bank filing 

invoices. All the SSA 

aucti~ns required a local currency cover for bids, and some smaller 

companies apparently found their access unfairly restricted (e .g . 

in the Zambian and Ugandan auct ions) (Aron and Elbadawi, 1994) . 

Under the auctio n market system, the available amount of 

foreign exchange is allocated by the central bank . There are two 

major types of pricing mechanism that have been used in these 

auctions; these are the discriminatory (Dutch) auctions where 

bidders pay their own price for each unit and competitive auctions 

where bidders pay the least accepted bid price for each unit. The 

clearing rate for both auctions is defined as the marginal rate at 

which the available supply is exhausted, when ordering the bids 

from the highest to the lowest price. 

The Dutch system, compared to the competitive pricing has, the 

advantages of raising revenue through payments made by bidders more 

than the competitive system which serves as an incentive to the 

government to adopt it. However, large spread between bids is 

observed in the Dutch system. 
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3 .2.1. The Analysis of the Allocation Mechanism 

in the Forex Auction Market. 

The effects of allocation mechanisms through the auction 

market for Forex can be illustrated in a partial equilibrium 

framework. Auctions and parallel markets: price and premium 

determination and unification issues are explained using a 

hypothetical diagrammatical analysis (Ferarra et aI, 1994). 

Suppose there is an auction market operating simultaneously 

with a private (parallel market) . The auction is funded through 

exogenously determined donor contributions and from export 

proceed. The auction has available Q" ( ~ Q, - QJ in fig 3 .1a and 

3 . 1b) of Forex each period. Sometimes buying from the auction costs 

more than buying from the parallel market; the extra cost may be in 

the form of papenlOrk requirements, fees, or the depreciation of 

the marginal rate more than the parallel rate . In the diagram 

below, e is the official marginal auction price of Forex and p the 

price on the private (parallel) market. In this discuss i on, an 

abstraction from the various issues revolving around the effects of 

the auction rules on the strategic behavior of bidders is made. It 

is assumed that bidders bid according to their true marginal 

valuation of a unit of Forex, Thus, the auction equilibrium is 

essentially a competitive market equilibrium. Hereunder, figure 

3 . 1a and 3 . 1b are presented to supplement the analysis . They are 

adapted from Ferrara et al (1994) . 
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Suppose that all buyers in the auction (but not in the 

parallel market) incur the same cost, CO, of buying from the auction 

instead of the private market, and that the auction has a 

reservation price of Forex eR. If the total demand for Forex is DD, 

then the demand in the parallel market would look like DD' in 

figure 3 . la. There would be a kink at P, (=eR+C"); at this price ln 

the private market, demand would shift to the auction . How the 

total demand is divided between the two markets depends on the 

supply schedule in the private market . If the supply is like S,S" 

there will be no demand for auction funds; and if the supply is 

like S2S2' the auction funds will be partially used (Q, - Q2 will be 

funded in the auction); i f the supply is like S,S" the auction 

funds will be fully disbursed . Assuming the last case, the total 

cost of using the auction is the rectangle ABCD ( = C" * Q") . In this 

model, the premium of the private (parallel) market rate over the 

auction rate is always Co, provided only that the demand for auction 

funds is positive . 

Now suppose that the buyers are not homogeneous with respect 

to their cost of using the auction. For example, ln Ethiopia, 

participation in the auction requires opening a letter of credit 

(LC) which can impose an extra cost to the bidder. But for those 

importers who get other bene f i t s from an LC, the marginal cost of 

using the auction is not as high as the others . Alternatively, 

suppose that documentation from the auction is also used to assess 

import tar i ffs, so that tariff evasion i s much harder when imports 

are effected using auction funds . So the full cost of using the 

auction will be higher for i mporters of high-tariff goods than for 

those of low tariff goods (Ferrara et aI, 1994) . 

In either of these cases, the private (parallel market) demand 

would look like DD" in fig . 3 . lb. At any price over e R
, soine buyers 

will s witch to the auction . Importers of low - tariff items will be 

the first to swi tch . The higher the private market price, the 
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large r the number of buyers who will find it worthwhile to switch . 

The price of Forex in the parallel market is determined by the 

intersection of the parallel supply schedule and the private market 

demand (DD' in fig . 3.1a or DD" in fig . 3 . 1b). The market-clearing 

auction rate is the parallel price minus the marginal cost of using 

the auction . In the case of constant marginal cost C" (fig 3 . 1a), 

the auction price is always the parallel price minus Co. In other 

words, the premium is constant and equal to C".In the case of rising 

marginal cost (fig 3 . 1b), the premium is larger under conditions 

that cause more a uction funds to be disbursed, but only up to the 

point at which auc tion funds a r e fully di s bursed. 

In fig 3 . 1b, if supply is 5252 , the parallel market price i s pOl' the 

auction price is still at the reservation price e R. If auction 

funds are just fully disbursed (i . e., the quantity supplied in the 

private market is exactly Q2) ' the parallel market price is P' and 

the auction price is still eR' so the premium is Cm
"" . But if the 

parallel market supply is such that there is excess demand for 

auction funds (e . g" private supply is SlSJ) f the auction price is 

above the reservation price, e R . In this case, the auction price is 

less than the private price (p") by the premium Cm"", no matter what 

the level of the parallel price . 

Assuming the auction funds are fully used, the total cost of 

using the auction is the area EFI. If the cost of using the auction 

is " transaction cost", then t hi s a r ea is a real econom i c cost . If 

the cost is only payment of tariffs which could otherwise be 

evaded, then this is a transfer from importers to the government . 

Several conclusions can be drawn from this simple model : 

- In both figures, if the auction funds are fully used (supply vis­

a-vis demand is like 5151), then small perturbations in supply or 

demand would cause the private market exchange rate and the auction 

I 

~ 
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rate to move together. Tile premium would not change . The parallel 

market price "ill be P ' . The auction price will be equal to (P '-C' ) 

in fig 3.la or (P '- C"""') in fig 3 .lb. depending on whether the 

marginal cost of using the auction is constant or rises with the 

amount of auction funds used . 

. - If the auction funds are not fully used (e.g., if supply is 

S~S~), then small perturbations will cause the premium and parallel 

market rate to change in fig 3 . 1b . (but not in fig.3.1a.), but the 

auction rate "ill not change in either figure. 

I 

L 
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- The level of the reservation price determines the vertical 

position but not the slope) of the segment of the private demand 

schedule that lies between 0, and OJ . Suppose that supply in the 

parallel market is stochastic, then the higher is the reservation 

price in the auction market, the less frequently will the auction 

funds be fully used and the less often will the quantity traded in 

the private (parallel) market be less than OJ . This means that the 

auction and the parallel market rates will move together (which 

happens only when ·the equilibrium 0 is less than OJ less 

frequently, so the premium becomes more volatile in the case of 

heterogeneous costs. It also me"ns that the average price of 

foreign exchange increases in both the auction and private markets. 

-If the reservation price l.S set high enough to have an 

effect, it will interfere with the full disbursement of the auction 

funds . 

-' 
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3.2.2. Experience of Some African Countries in the 

Auction for Foreign Exchange. 

The experience of some African countries has shown that there 

are two types of multi-unit foreign exchange auctions that have 

been employed in SSA: retail auctions where the bidcers are private 

and public sector importing firms without having competing banks; 

and the wholesale auctions where the ~idders are registered banks 

or foreign exchange dealers. 

To date there lS little understanding of the functioning of 

the auction markets in SSA countries, and there has been virtually 

no research on the causes of frequent policy reversal or auction 

failure. Apart from supply problems of Forex which is based on 

highly conce ntrated primary agricultural export and vulnerability 

to TOT shocks and fluctuations in the disbursement of foreign aid, 

potential causes of failure include macroeconomic instability, 

inappropriate auction design and poor micro - management of auctions 

(Aron and Elbadawi, 1994). 

Reviews of the li te rature on some African countries have shown 

that frequent policy reversal, lack of transparency in the auction 

system, and lack of commitment on behalf of the authorities have 

led to the failure of the auction system. Gradual liberalization of 

the rules and reduction of restrictions to trade and giving access 

to importers to participate in the market helps to enhance learning 

through experience and widens the scope of the market to serve a 

lot more in the official channel. 

Various auction experiments have spanned widely at different 

periods . In Ghana, weekly auctions of varying design were held over 

almost six years &. then replaced by an inter-bank system. In 

Uganda, considerable shorter period of auction (about 21 months) 

was observed . In both of these countries the auctions proceeded 

fairly smoothly, and the rules were gradually liberalized over 

I 
I 

L 
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time. By contrast, an 18-month experiment in Zambia with 68 weekly 

auctions saw restrictions tightened overtime and frequent rule 

changes . The auctions were suspended for three months; subsequently 

a further 6 auctions were held, but a speculative run on the 

Kwacha(the Zambian legal tender) saw the system abandoned, with a 

return to a fixed exchange rate regime . 

In Nigeria, auctions have similarly yielded mixed results, and 

have been subject to considerable rule changes. Auctions were held 

over six years, weekly for the first 67 auctions, during 1986-88 ; 

then daily during 1989-90, in conjunction with an inter-bank 

market. A weekly system was again initiated early in 1991, and 

continued until early 1994, when the exchange rate regime was again 

replaced by fixed exchange rate system . The danger in the Nigerian 

scenario, is that allowing banks full autonomy in bidding for and 

then dispensing Forex in a secondary market, could, in concentrated 

financial markets,lead to collusion . Banks could offer bids below 

their own value of the Forex, but resell at the market price, thus 

widening the spread between the buy ra~e (i .e:, auction rate) and 

secondary (inter-bank) market sell rate, wich rents accruing to the 

banks . This appears to have occurred in Nigeria, obviously 

defeating the objective of unification. Moreover, it is not obvious 

that the subsequent allocation to final customers would be optimal. 

Indeed evidences from Nigeria suggests that the bank's share 

holders and favored customers had privileged access to Forex in the 

secondary market . The existence of considerable rents in the 

Nigerian auction is reflected in the proliferation of licensed 

banks which increased in number from 41 in 1986 to 112 by early 

1991 . Auction theory advised that auction managers employ a reserve 

price (below which Forex will not be sold) to combat suspectec 

collusion. A reserve price was not employed in Nigeria (Aron an( 

Elbadawi, 1994) . 

According to Ferrera et al (1994), Ghana is often considere 

as the most successful example in this regard because it appliE I 
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the auction market in the form of two windows and lasted only for 

few months. The first window was administrated at the fixed 

official rate and was used for official debt-service, imports of 

petroleum products and surrender of traditional export proceeds . 

The second window consisted instead a weekly Dutch retail auction 

which was used to finance all other importers licensed to bid at 

the auction and to surrender non traditional export receipts. This 

dual system was only transitional device to prepare the market for 

a more extensive use of the auction. The auction became the only 

effective window in February 1987 . Meanwhile, an export retention 

scheme with multiple rates had been introduced to guarantee 

exporters (mainly non traditional) access to Forex for their 

essential imports. The government subsequently legalized Fore 

bureaus in February 1988 to facilitate the efficient functioning of 

the auction and granted them eligibility to bid in the auction in 

December 1989 . Exporte.,rs were allowed to sell their retained 

earnings to the bureaus as they wishes. This has led to the led to 

the reduction of the parallel market premium down to 5% in 1990, 

from what had been in 1987(46%) . Transaction costs inherent in the 

operation of the auction were eliminated first by replacing the 

retail auction with a wholesale one in which commercial banks 

rather than the central bank were responsible for determining the 

el igibi lity of individual bids, and then replaced the auction 

itself with and interbank market in March 1992. The Forex system is 

liberalized, except for some control remaining on capital and the 

parallel market premium has been eliminated . Ghana can therefore be 

judged to have a virtually convertible currency. 

Uganda is also noted as a success sto ry in its dealings with 

the Forex liberalization measures . Although in principle an auction 

system could have been introduced first, the government believed 

the legalization of the Forex bureaus would be more likely to 

succeed, since it would merely recognize structures which were 

already existing in the parallel market, rather than creating new 

structures and new markets . The bureaus were thus legalized in June 

I 

I 
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1990, and soon absorbed a significant amoun t of Forex transactions. 

The next step of unification of exchange r a tes took place i n 1992 

with t he introduction of a weekly Dutch in which commercial banks 

and bureaus were allowed to participate . The auction was funded by 

donors and the demand for Forex was less than expected and the 

auction funds were in general not fully utilized for several 

reasons . These included the reserve pricing rule, the higher 

admin i strat i ve costs of using the auction, and the relative 

difficulty of tax evasion when using the auction . As of Sep t ember 

1993, the system has functioned smoothly and has led to a 

consistent reduction in the s pread on the parallel rate . This has 

facilitated the move to an int e r - bank market (Ferrera et aI, 1994) . 

The e xperience o f these countries show that weekly or b i­

weekly frequencies of auctions were employed and, in general the 

demand for foreign exchange exceeded the supply in fa i rly deep 

markets except for Uganda at the onset of the auction. Auctions in 

Ghana and Uganda as whole can be considered as notable successes in 

SSA countries whereas , auct i ons in Zambia and Nigeria were 

characterized by instability due to frequent rule changes, 

uncertainty and suffered from lack of transparency . 

3.2.3. The Et hiopian Experience in the Period of the 

Auc t i on for Forex Market. 

Ethiop i a took the first step of unifying che officia l & 

uno ff icial exchange r at es wi th a devaluation of the Bi rr (the l egal 

tender) in Octobe r 199 2 and started using a market dete r mined 

allocation for fore i gn e xchange (Fo r ex) through a Dutch auct i on 

system on May 1, 1993. The objectives of the auction system in 

Ethiopia are to determi ne the exchange rate by market forces, to 

achieve the unificat i on of the diffe r ent rates and to increase the 

government revenue by bringing all dealings in Forex to the 

official/legal market . The source of funds for the auction are 

export earnings and external loans and grants . The nature of the 

, 
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bids is that of retail auction where private and public sector 

importers are the potential bidders. 

Auction has been organized by the National Bank of Ethiopia 

(NBE) and the sessions were initially held fortnightly; today they 

are being held weekly. The NBE has been the sole provider of Forex 

in each session of the auction, the source of which is mainly 

foreign grants and export proceeds . There were two exchange rates: 

the official rate and the marginal rate (i . e, the lowest successful 

bid) prevailing at each auction. The official exchange rate was 

pegged to the U.S. dollar, the intervention currency . It has been 

applied to imports of petroleum products, fertilizers, 

pharmaceutical goods, Ethiopia's contributions to international 

organizations, and external debt-service payments . 

On June 12, 1993, the NEE began to preannounce the amount of 

Forex to be supplied to each auction session few days prior to the 

submission of the bid documents. On September 5 of the same year, 

the negative list for imports that may be financed with Forex 

bought at auctions was shortened. On December 31, 1993, the 

official exchange rate was Birr 5.00 per U.S.$l. Buying and selling 

rates for certain other currencies were set daily by the NEE on the 

basis of both the auction rate and the official exchange rate for 

the U.S. dollar and the previous day's closing rate of the currency 

against the U. S . dollar in London. 

The auction rate is applied to all current and capital 

transactions during the period between auctions, with the exception 

of a limited number of payments to which the official rate 

applied. In practice, the prevailing auction rate is also applied 

to all Forex inflows and to Forex provided by the NEE outside the 

auction market for 

fees,medical treatment 

limited 

abroad, 

expenses, including: 

business travel, and 

tuition 

personal 

remittances by expatriate workers. All licensed importers are 

allowed to submit bids to the auction for Forex to import goods 

L 
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that are not included in the published negative list. 

Successful bidders purchase Forex at their bid prices. On 

December 31,1993, the prevailing auction rate was Birr 5.86 per 

U. S . $l . Authorized dealers charge a prescribed commission of 0.50 

per cent on buying and 1 . 50 per cent on selling, the proceeds of 

which accrue to NBE . Dealers may levy service charges of up to 0.25 

per cent on buying and 0 . 75 per cent on selling for their own 

accounts . For currencies other than the U.S . dollar, dealers may 

include the charges applied by correspondents abroad. In practice, 

the authorized charges are usually levied . The commission and 

service charges are also applied by the NBE in its dealing with the 

Government and certain public sector entities . 

There are no taxes and subsidies on purchases or sales of 

Forex. Authorized dealers must have the approval of the NBE to 

undertake f orward exchange transactions. There are no arrangement 

f or forward cover against exchange rate risk in the official or the 

commercial banking sector. All Forex transactions must be carried 

out through an auchorized dealer under the control of the NBE. The 

Exchange Controller of the NBE issues exchange licenses for all 

exports and payments abroad and issues permits for all shipments . 

Payments abroad for imports require exchange licenses, which 

can be obtained ''''hen a valid importer's license is presented, 

particularly for goods i mported under letters of credit. Forex was 

not available for imports included in the negative list. Most goods 

on the negative list were, however, used to be imported under the 

Franco-Valuta arrangement without a license (i . e, imports were 

financed with Forex from external sources outside the a uc tion 

system) . 

In Ethiopia, auctions were used to be held every fortnight 

when it was started . Later a weekly auction has been introduced in 

July 1996 . A higher frequency of auctions would seem desirable 

I 
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since this could smooth disbursement, make firms' production more 

flexible, probably encourage investment, and allow the scarce 

Forex to be determined by market forces which is near to floating 

system rather than to a fixed arrangement. Furthermore, the 

speculative behavior or over -bidding that might occur would be 

curtailed (Aron and Elbadawi, 1994). 

The Ethiopian Forex auction system has witnessed a number of 

changes and amendments in rules and regulations since its 

introduction in May 1993. During the past four years of the auction 

system, the abol ishmen t of the Franco-valuta and the negative list 

for imports are t'NO notable changes among others which have 

considerable impacts on the parallel rate thereby affecting the 

auction marginal rate. 

Restrictions were imposed on items to be imported on those 

licensed bidders . These items were contained and indicated as a 

negative list for imports in the custom's documents. But this list 

was totally abolished with the exception of used clothes on the ' SSm 

auction that was held on July 20, 1996. The franco-valuta mechanism 

was also phased out on the same date . The 100% Forex cover 

requirement for the Forex auction was gradually reduced to 25% and 

then to 2% cover as a bid bond, in July 1996. The frequency of 

Forex auctions was increased to weekly trading from bi -weekly 

trading on the same date . The export proceeds surrender requirement 

was reduced to 90% from 100% on October 1,1996; 50% to be 

surrendered to the National Bank of Ethiopia (NBE) and 40% to the 

auct ion Forex market within 3 weeks . The remaining 10% may be held 

in Forex deposits . 

These and the abolishment of the negative list for imports 

with the exception of used clothes and items restricted for health 

and security reasons have attracted importers to participate in the 

auction market . One interesting feature of the Ethiopian auction 

I 
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system is that the authorities have achieved the unification of the 

official rate and the marginal rate in July 1995. These 

achievements have helped the widening of the market and allowed 

more and more importers to use the auction market. Macroeconomic 

data shows that about 76% of the total imports that pass through 

the official channel are financed by the auction market for Forex 

(Genet, 1995). 

Though t he process of auctioning is not yet completed, there 

have been stable rules with gradual amendments. The informational 

content of the auction reveal that the pre - announced supply is 

found to be in accordance with the rule of transparency . There is 

no pre-announced reserve price that reflect the authorities 

valuation of a unit o f foreign exchange. Publication of the nature 

and/or number of bidders / composite bids are not yet undertaken . 

Composite bid means listing each importer's bid by quantity, price, 

and by use, so as to create confidence through the improvement in 

transparency . Though the pre-announced supply of Forex is helpful 

to reduce the problem of asymmetric information in that bidders can 

take their own valuation of the probability of getting the required 

amount at the quoted price for a unit of Forex, the level of 

transparency motivated by auction theories is not yet achieved in 

Ethiopia . 
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CHAPTER 4. MODELLING, STATISTICAL DESCRIPTION, ESTIMATION 

AND REGRESSION ANALYSIS. 

4.1. Empirical Modelling of the Auction Marginal Rate. 

Autoregressive Distributive Lag (ADL) time series modelling 

approach from the general-to-specific approach of data generating 

process (DGP) is followed in the modelling and estimation technique 

of this particular study following Hendry (1995) . 

Suppose ~ is a vector of observations on all variables in 

period t, and X,.I (X,_I"" ,XI)' then the joint probability 

distribution of the sample X" the DGP, may be stated as, 

t 
II D(X

C
/X

C
_

l
;8) ... (4 . 1) 

C-l 

where, 8 is a vector of unknown parameters given the general DGP in 

the above equation, the structural equation of interest with a 

function of B can be derived as, 

The first component A, specifies the determination of W, the 

variable of no interest, as a function all the variables ~ . The 

second term B gives the endogenous variables of interest ~ as a 

function of lagged Y and the exogenous variable Z,_ The final term 

C gives the determination of the exogenous variable Z, as a function 

of the lagged endogenous and exogenous variables_ 

The predictions of auction theory depend centrally on the 

nature of the underlying distribution of bidders' values of the 

auctioned obj ect. It is clear, therefore, that a theoretically­

consistent empirical methodology that attempts to estimate 
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structural models of auctions must involve as a first step the 

estimation of the values distribution. However, given the extreme 

non-linearities and numerical complexity, there are considerable 

difficulties in estimating structural econometric models derived 

from auction theory (Aron and Elbadawi, 1994). 

An account of the auction fundamentals that have effects on 

the clearing marginal rate (MR) can be signed a priori. Namely; the 

number of bidders (NB) , the announced and actual supply of Forex 

(SS and AS respectively), the actual demand for Forex (AD), and the 

parallel rate (PR). The expected sign of the fundamental variables 

that go into the model is given below; 

MR = F (NB , 

(+ ) 

SS , AS , AD 

( - ) ( - ) 

PR ) 

(+) 

Harris and Raviv (1981) theory of Nash bidding behavior is the 

setting adopted here, for the case wpere mUltiple units are sold in 

a single auction, and bidders can purchase at most one of these 

units. Following Viewing and Laffont (1992), an empirical model 

that emerges from the solved-out equilibrium bidding strategy for 

the discriminatory (Dutch) pricing type is found to be appropriate 

for the Ethiopian Forex auction system. The suitability of this 

empirical model for the more general case of endogenous quantity 

decisions by bidders (bidders can purchase more than one unit of 

the good to be sold) is considered . 

There are Q uni ts of a homogeneous goods to be sold. The 

market cor.sists of N > Q bidding agents, who each competes for a 

uni t of the good. Assuming that bidding agent i, i = 1,2, .. . , N 

places a monetary value Vi on a unit of the good, and that each Vi 

is drawn with replacement from a distribution with density function 

h and probability function H, where the support of h is [0 , vl. If 
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bidders i submits a sealed bid b i which if accepted, then the 

monetary gain is Vi - b i, with utility u (Vi - b i). It is as sumed that 

u(O) = 0, that u(.) is increasing, concave and differentiable, and 

that the utility of an unsuccessful bid is zero . Bids b i = b(~) are 

assumed to be symmetric Nash equilibrium strategies. The function 

b(vi) will be a Nash equilibrium bid function if for every i, b(vi) 

maximizes bidder i's expected utility, given that every other 

bidder j uses the same strategy b (vj ) . These bids are arranged by 

the auctioneer in decreasing order of price. In the Harris and 

Raviv model of the discriminatory auction, the Q highest bidders 

pay the rate that they bid . Assume that bidder i believes his 

competitors will bid according to the differentiable bidding 

function b j = b(vj ), for j is not equal to i, where b j is increasing 

on [0, V] . Let 7r denote the inverse of b j [i . e ., 7r(b(vj)) = v;]. The 

probability that a bid bi will be accepted, is the same as the 

probability that at least N-Q of the values drawn by bidding agent 

i's compe titors are below 7r(bi) = Vi ' This probability, F ( 7r (b i), is 

given by the distribution function of the (N -Q )~ order statistic 

for a sample size N-1 from the distribution H: 

F(rt(b)) 
(N-l) ! 

(N-Q- l) ! (Q - l) 

" (bl f [H(Vl]N-O-l[I-H(Vl]O-lh(v)dv ... (4.4) 

a 

The irn bidding agent then has to choose b i to maximize 

U(vi-bi) F(7r(b;l), i.e., maximize the bidder's utility should the bid 

be accepted, multiplied by the probability that it will be 

accepted. Harris and Raviv (1981) show that the Nash Strategy 

emerging from the solution of the first order condition for this 

maximization problem: 

V , 

1 JxdF(X) ... (4 . 5) 

F( v) a 
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where, Dn indicates risk neutrality under discriminatory pricing. 

Harris and Raviv also prove that where all bidders are risk averse 

and have the same strictly concave utility function, they will bid 

higher than risk neutral bidders . 

Data transformation help5 us to extend the reach of the 

statistical mode to make inferences around the population mean of 

a norma distribution . The purpose of which is to transform data to 

normality. In a similar fashion, data transformation can be used to 

extend the reach of regression analysis (Mukhe rjee, 1997) In 

econometric practice, the logarithmic transformation is very 

popular. One reason is that functions which can be linearised with 

the aid of logarithms have coefficients which lend themselves to 

meaningful interpretations such as, for example, an elasticity or 

a growth rate (ibid). 

So the double-log transformation can be derived as follows, 

Y = AX~2 · .• (1) 

This is a function with a constant elasticity given by {32 

dY/dX * x/y = {32 • •• (2) 

Taking logarithm of both sides of equation(2) yields: 

logY = {3l + {321og X • .. (3) 

• .• (4) 

As shown, this double-log transformation is linear with respect to 

its transformed variables. Linear regression with its assumptions 

about the error term is feasible . By adding an error term, 

· •• (5) 

The above setting is, therefore, used for the specification of the 

reduced - form empirical model. The bid which is of special interest 

to this particular study of the auction market for Forex in 

-- ... _-- -
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Ethiopia, is that of the clearing rate, which is the marginal rate 

prevailing during e v e r y auction . Keeping in mind these points, for 

the auction empirical inve s t i ga t i on, it is proposed a simple Log­

Linearised, Reduc e d - form empirical model for the clearing rate, for 

a series of mutually independent, multi - unit auctions whe re bidders 

bid for units of a homogeneous good . The model assumes a series of 

mutually independent auctions (Aron and Elbadawi, 1994): 

mt 
m~ 

MRc=L ~ ;X;c+L O;D;+Ec =f(Fc) +€c '" (4 . 6) 

i"'l i"'l 

where, MR, is the log of the auction Marginal (clearing) Rate . 

The X;, = [N, 55, Z] is a vector of variables in logs . Z variables 

are variables reflecting the observable characteristics of the 

auctioned object, and of the buyer side of the market which may 

affect the distribution of private values. These Z variables could 

be variables over which bidders can form expectations (Laffont et 

aI, 1991) . Important Z variables in the context of Forex auctions 

are PR and AD. PR reflects the opportunity cost to bidders and AD 

reflects the buyer side of the market . The 'D' reflects the 

qualitative auction policy intervention, such as the frequency of 

the auction or revision of the negative list for imports and to 

capture the effects of structural break . Finally, 

disturbance term . 

Owing to the equation above t he linear mode l can be 

repr esented as follows , 

k 
k1

.lcZ 

NR c= L (x" (F , NR) c- ; + L ~ ; (F) c + L Y ;D;+Ec ' .. (4 . 7) 

i"'l . i-1 i"'l 

.' . 
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where, E is a stationary disturbance term, and f(F) is the log­

linearised specification of equation above, giving the determinants 

of the auction clearing rate . The reduced log-linear empirical 

model is, therefore, stated below, 

log (MR) ,=0:0+0:,10g (NB) ' -1 +0:210g (DD) ,-1 +o:)log (55) '-1 +0:4 10g (PR) '-1 + 

where, 01 =Dummy variable to capture the policy shift that 

occurred on the 9m auction which was held on September 5, 

1993 as a result of shortening the negative list for 

imports for the first time. 

02 =Dummy variable to capture the effect of the second 

revision of the negative list and abolishment of the 

Franco-Valuta imports, 

03 =Dummy variable to capture the effect of the introduction 

of the weekly auction. 

Ec onometric Method ology 

Time series allow us to specify equation which include lagged 

variables so as to capture dynamic interactions between variables 

over time. Furthermore, the inclusion of lags in the dependent 

variable allow~ us to distinguish between long-run equilibrium 

relations and short-run dynamic disequilibrium behavior (Mukherjee 

et aI, 1997). 

In regressing a time series variable on another time series 
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variable, one often obtains a very high R2 although there is no 

meaningful relat ionship between the two. This situations 

exemplifies the problem of spurious regression. This problem arises 

if both time series involved exhibit strong trends (sustained 

upward or downward movements), the high R2 observed is due to the 

presence of the trend, not to a true relationship between the two. 

Spurious regression arises if time series are not stationary 

(Gujarati, 1995 ) . A stochastic process is said to be weakly 

stationary if its mean, variance and covari ance (at various lags) 

remain the same no matter at what time we measure (ib id ) . 

The unit root test is a test of non -s tationary. This method 

will be used for two purposes . First, it will be employed as a way 

of testing the time series properties of the data sets. This is 

especially important since most macroeconomic variables are non­

stationary . Secondly, non-stationarity tests for the exchange rates 

will be considered important in testing whether the movements in 

exchange rate are time related. This is particularly crucial when 

testing whether the movement in the current e xchange rate is not 

related to the past behavior of its own price . 

This test is also helpful to determine the order of 

integration of the individual data series. Two tests used for this 

particular study are the Dickey - Fuller (DF) and the Augmented 

Dickey-Fuller (ADF) . Although there are concerns about the low 

power of the unit root test against stationary alternatives, the 

ADF test appears to perform satisfactorily on this score even when 

the number of observations is small (Baffes et aI, '1997). Testing 

is done from higher order of integration following the Pantula 

Principle . Hereunder, the DF and ADF tests are given in tabular 

form with trend and without trend together with the resulting order 

of integration . 
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Table 4.1 

Unit Root Tests for Auction Variables in Log 

Auction Number 1 174 (Period'Mav 1993 Avri l 1998) - -

Without Trend With Trend 

OF ADF ( 1) OF ADF ( l ) 

-3.1723 -3.3 0 55 -3.9691 -4.9134 

-5 .2254 -3.9313 -6.2007 -4.8888 

-4 .6086 - 4.2180 -4.7811 -4.4031 

-3.8180 -3.4730 -3.576 8 -3.4376 

-2.0668 - 2.2779 -2.1025 - 2.3160 

- 4.3669 - 3.7230 - 4.4452 -3.7538 

9 5% Critical Values f o r the DF a nd .~F a re given in brackets below: 

Wi thout Trend 

With Trend 

OF 

( -2 .8 782) 

(- 3.4365 ) 

ADF ( 1) 

( -2.8783) 

( -34367) 

Ta;;,le 4.2 

Unit Root Tests for Auction Difference-Log Variables. 

Auction Number 1 174 ( pariod Mav 1993 Aoril1998) - - -

var i a b le Without Trend With Trend 

OF .WF ( 1) OF ADF ( 1) 

II LOG (MR ) -9 . 719 8 -11.2 0 1 - 9.7740 -11.341 

IILOG(NB) -15.935 -9 . 6148 - 15.888 -9 . 5855 

IILOG (AD) -14.349 - 9. 5381 - 14.350 -9.5394 

IILOG (SS) -11.742 - 9 . 5711 -11. 77 4 -9. 6 062 

IILOG ( PR ) -11.957 - 10.242 -11.922 - 10.212 

II LOG ( AS) -1 5 .5 80 -10.69 4 -15.581 - 10.6 9 9 

95% Critical Values for the OF and ADF are given in brackets below: 

Without Trend 

with Trend 

OF 

(-2.8783) 

(- 3.4 367) 

ADF ( l ) 

(-2.87 8 4) 

( -3 . 4 368) 

Or der 

I (0) 

I (0) 

I (0) 

I (0) 

I (1) 

I (0 ) 

Ord er 

I (0 ) 

I (0 ) 

I ( 0) 

I (0) 

I (0 ) 

I (0 ) 
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The unit root tests indicated that all variable except the 

parallel rate found to be trend stationary, I(O} . The parallel rate 

is found to be difference stationary, I (1) The implication of 

which is that we can go ahead and use OLS estimation technique 

after differencing the parallel rate once to achieve stationarity 

thereby avoiding the problem of Spurious regression. 

The unit root test indicated that all the variables become 

trend stationary as the data set is increased to 174 from what has 

been done by Genet (1995) using 50 observations . At that time, the 

only variable which was found to be trend stationary was the number 

of bidders (NB) . All the rest were difference stationary. 

4.2. Description of the Auction Fundamentals . 

The Rates 

There were three rates when the auction was started in May 

1993. These were the official rate, the marginal rate (MR) , and the 

parallel market rate (PR). The official rate was applicable to 

selected imports like petroleum, fertilizer, payments by the 

government for its international obligation and debt-service 

payments . The marginal rate has been applicable to special imports 

which are not listed in the negative list of the Customs Authority. 

The parallel rate is used as the opportunity cost to bidders and 

mainly served the Franco-Valuta imports which was officially 

abolished by the government . The official and the marginal rate 

were unified on July 25,1995 on the 59rn auction . 

On the determinants of the parallel exchange rate, evidence 

indicates that macroeconomic fundamentals (, such as fiscal deficit, 

credit policies, and so on) matter most (Kiguel et aI, 1994). The 

- .'. , -., .. 
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fig 4.1 . Graph of the Marginal Rate(MR) and the Parallel Rate(PR). 

parallel rate in Ethiopia is said to be determined by the export 

tax, and policy variables like trade restrictions and enforcement 

of exchange ra t e control and the desi r ed level of imports (Derrese, 

1996) . 

In the short - run the premium is driven by expectations about 

the evolution of these macroeconomic factors . There are essentially 

two ways in which parallel Forex markets develop and become 

important in the economy (i . e., the premium and volume of 

transactions become large ) . In the first, the authorities split the 

Forex market in o rder to phase in a devaluation when capital 

outf l o ws promp t a BOPs crisis. In the second, the parallel market 
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emerges gradually in response to efforts to maintain an overvalued 

exchange rate . 

According to Ferrara et al (1994), experience with unification 

indicates that it usually takes place at the parallel exchange 

rate . Practically unification of the different rates (official and 

parallel rates) has two interpretations: the first refers to the 

adoption of a singl e exchange rate for all external account 

transactions with full convert i bility if the exchange rate is 

managed. The second refers to the adoption of a single exchange 

rate for all current account transactions and therefore a parallel 

market for portfolio and cap i tal account ope rat i ons . 

Considering the Ethi opian case, the parallel rate remained 

high when compared to the official and the auction marginal rate 

even after the huge devaluation of the Birr in October 1992 . The 

premium [(PR/MR) -1] was 52% in May 1993 when the auction was 

started . It declined over the year and became 12% in may 1994 . It 

declined sharply and became 7% in May 1997 . It was totally 

eliminated by the end of January 1998 and has taken even negative 

values till the end of the period under the study, April 4, 1998 

(re f . fig "' . 2) . 

The parallel rate declined with marked variations in between 

and reached its minimum, Birr 6 . 80 for a U. S . D on the 31- auction 

which was he l d in June 1994 and it attained its peak 7 .7 5 Bi rr for 

a U. S.D for the entire period under the study on the 70~ auction 

which was held In December 1995 . The rate has shown major 

reductions after the abolishment of the negative list for imports 

with the exception of used clothes and the phasing out of the 

Franco-Valuta imports that occurred in July 1996 . One main reason 

for the premium to be eliminated is that of the abolishment of the 

Franco-Valuta imports which is said to be the major determinant of 

the parallel rate (Deresse, 1996) . The declining premium indicated 
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the appreciation of the parallel rate and the depreciating marginal 

rate to unify the two rates in January 1998 . 

The auction marginal rate was at its minimum, Birr 5 per 

dollar when the auction started in May 1993. It depreciated for 

some time and reached 5.90 Birr/dollar on the 10m auction. Suddenly 

it failed to 5.10 Birr/dollar on the 11m auction where it shows a 

structural break . It started depreciating again and reached 6 . 30 

Birr/dollar on the 60'" auction which was held on August 5,1995. The 

rate showed stability between 6.30 and 6.42 Birr/dollar during the 

period of 1997. It has shown a further depreciation at the end of 

1997 and reached 6 . 80 Birr/dollar. The rate further depreciated in 

the month of January 1998 and eventually unified with the 

appreciating parallel rate. The auction marginal rate attained its 

maximum Birr 6 . 969 for a dollar on the last auction covered by this 

study,i.e., April 4,1998 where the parallel rate remained at 6 . 93 

Birr for a dollar with a premium of -0.005 . 

"',:-' ~ . , .... "," ;:;. 
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fig 4.2. Graph of the Parallel Market Premium . 
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Number of Bidders, Demand and Supply of Actionable Funds 

The demand for Forex in the auction market is the aggregate 

amount of Forex demanded by all bidders participating in the 

auction . This means that as the number of b i dders increases the 

demand for Forex is a ssumed to increase. The data shows that total 

demand fairly exceeded the supply of actionable funds in the 

majority of cases, espec i ally when we take the demand of all those 

rejected bids into account. The number of bidders has shown an 

increase especial l y after the abolishment of Franco-Valuta import s 

and t h e negative list for imports with the exc eption o f used 
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clothes in July 1996 . Due to this, it attained its maximum on 

October 5, 1996 registering 1081 bidders all in all . This can be 

depicted from fig. 4.3. below, the graph of the number of bidders 

across the auction period under the study. The number of bidders 

shows us the level of participation of bidders in the auction 

market and the widening of the market from time-to-time . 

fig 4.3. Graph of Total Number of Bidders (NB) 
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Though there has been fluctuation as to the number of bidders 

participating in the auction, it showed an increase from time-to ­

time. On the average, the number of bidders is found to be 377 for 

the entire period . 
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Due to lack of recent monthly data on bilateral foreign 

inflows for a quantitative analysis, a qualitative analysis 

supplemented it to arrive at this conclusion . Monthly data on 

export proceed and fortnightly and weekly data on actual supply of 

auctionable funds converted to monthly data helped to undertake 

quantitative analysis that supports the above proposition about the 

contribution of export proceed and donors' funds for the supply of 

auctionable funds. Though the supply is related to exports and 

foreign inflows in the form of aid and grants, it is possible that 

these auctions may have experienced official intervention through 

supply manipulation to prevent exchange rate depreciation, or 

attain other objectives (Gilbert, 1986). 

Donors' funds and primary agricultural export proceed 

constitute the main sources of Forex for auctions in most SSA 

countries including Ethiopia (Ferrara et aI, 1994) . Furthermore, 

supply could be well below export earnings since auctionable funds 

were frequently decided after satisfying the requirement of the 

government and public enterprises outside the auction as has been 

seen in Zambia and Uganda in the 1980's where supply was estimated 

to be as low as 25' (Quirck et aI, 1987). Though the supply of 

Forex depends on the lagged export proceed and foreign aid/loan, in 

this study an attempt is made to evaluate the overall contribution 

of the export proceed to the supply of Forex on a year to year 

basis by way of generating the monthly data on the fundamentals 

tha t are relevant for its computation. 

Hereunder two tables are presented for the purpose of 

comparisons of major exports and imports of Ethiopia . The Export 

table is between 1991 and 1997, whereas the import table is between 

1991 and 1995. Since aggregates are used for 1996 and 1997 from the 

NBE for computations purposes, they are not shown in the· table. 



Period 

1991 

1992 

1993 

1994 

1995 
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Table 4.3 

Value of Impor t s , by Maj or Commodity Groups 

( i n Thousands of Birr ) 

Machines Road Crude Chemicals Others 

& Motor Oil 

Aircraft Vehicles 

370,761 161,308 60,336 43,918 515,592 

633,593 293,000 288,683 64,294 1,200,387 

251,874 566,372 426,597 235,961 2,455,906 

519,088 902,234 494,486 178,050 3,564,647 

874,937 1,245,543 421,996 183,569 4,795,602 

Grand 

Total 

1,151,915 

2,479,957 

3,936,710 

5,658,505 

7,521,647 

Source : Ethiopian Customs Authority . 

Period 

1990/9 1 

1991/92 

1992/93 

1993/94 

1994/95 

1995/96 

1996/97 

1997 /98 

Tab le 4 ,4 

Value of Expo r ts, by Major Commodity Groups 

(in T hou s ands of Birr) 

Coffee Oil Hides & Pulses Others Grand 

Seeds Skin 
Total 

268,451 3,633 92,206 15,716 162,479 542,485 

168,324 383 58,645 386 51,288 279,026 

475,126 1, 1 86 134,515 4,050 185,935 800,813 

718,019 4 4 ,187 203,610 27,704 245,209 1,238,729 

1,799,034 50,130 373,549 103,287 406,042 2,732,044 

1,724,008 41,938 309,700 77,224 386,184 2,539,055 

2,307,393 74,016 372,252 87,263 776,863 3,617,789 

1,025,110 235,439 177,190 167,359 255,130 1,860,230 

Source : National Bank of Ethiopia (NBE). 
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- Actual Supply(AS) -Actual Demand(AD) 

The ratio of the supply of auctionable funds to the total 

imports is computed to appreciate the role played by the donors' in 

assisting the auction system. It is found that auctionable supply 

to total imports was 27%" on the average between May 1993 and 

December 1994. This trend tended to increase over time and reached 

43% in 1995, 55% in 1996 and 75% in 1997. The implication of which 

is that more and more imports are now being financed through the 

official auction market for Forex. The contribution of the 

auctionable supply to finance imports is found to be 45%" on the 

average for the whole period of the auction . Furthermore, there is 
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also a role for the use of own funds either through export earnings 

retention scheme or other sources to finance imports to satisfy the 

demand for Forex. 

4.3. Regression Results and Analy sis of the Auction Data. 

The regression analysis is conducted based on the outcomes of 

estimation techniques . The regression results arrived at by the 

data generating process (DGP ) and by dropping those insignificant 

variables based on the t-ratio and the F-test from the general 

model to arrive at the specific parsimonious model . The result 

reported here consists of only those variables that are significant 

at least at the 10% level . The correlation matrix was constructed 

and examined to avoid the problem of multicolinearity before 

running all the regressions at each stage . For instance, it is 

found that there exists high degree of correlation between the 

actual supply and announced supply of Forex (more than 90%) . This 

is also dep ~cted from the data analysis, i.e, the authorities have 

maintained and supplied Forex acco rding to the preannounced level 

in most cases and sometimes even more to satisfy demands. High 

degree of correlation is also found between the actual demand and 

that of actual supply of Forex in the auction. 

The auction fundamental variables for which theoretically 

predicted effects on the auction marginal rate are the number of 

bidders, Forex supply, demand and the parallel rate . The empirical 

results of this study are found to be consistent with the 

predication of the theory on different magnitudes . Sustained 

increased ?orex demand (supply) leads to an equilibrium auction 

rate depreciat i on (appreciation) as has been shown below in the 

estimation results (ref . table 4 . 5) . The only difference stationary 

variable, the parallel rate, took an unexpected sign . It is found 

to affect the auction marginal rate negatively at 10% level of 

significance. This is one indicator of the credibility of the 

macro-economic policy of the system . 
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The regression results of the logarithmic transformation helps 

to correct for possible non-normality and heteroscedasticity and 

give meaningful interpretation of the coefficient of the regressors 

in the form of elasticities, i.e., it helps to measures the degr ee 

of responsiveness of the dependent variable (MR) with respect to 

the changes in the e xplanatory variables . 

Table 4.5 

Regression Results for the Model of the Auction MR Determinants. 

Dependent Variable LOGMR 

I Regressors I Coefficients 
I 

T-ratios I 
LOG (NB), 0.0196 3 .6896 

... 

LOG (AD), 0 . 00 89 5.2733 
... 

log (55) , - 0 .0120 2.2177 
.. 

LOG (AS), - 0.0060 1. 8356 

IiLOG (?R), -0.0170 1.8114 

LOG (MR) ,., 0.7841 8.1652 
... 

T 0.8251E-3 3.4141 
... 

01 0.0131 1.8002 

T- ratios at 10%, 5%, and 1% level o f significance respectively. 

R' 

R-bar square 

RSS 

F-statistic F(8,163) 

0.96634 

0.96 464 

0 . 0 26 60 

597 .773 

Tests based on the LM-version of Microfit econometric package version 386; 

Functional form 

Normality 

Heteroscedasticity 

Obse rvations 

0. 14 960 (. 699J 

0.18770 (.791] 

0.06089 (.80 5] 

174 

L 
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Estimation done using the Cochrane-Orcutt iterative method with 

hypothesis on an Autoregressive error process. The results reported 

are values obtained after correcting for genuine autocorrelation 

i.e . , after checking for misspecification problem, if there is any. 

The demand for total amount Forex and the number of bidders 

that are participating in the auction have shown to affect the 

auction marginal rate positively and significantly. The meaning of 

which is that on the average the addition of a 1% potential bidder 

to the auction market causes a depreciation of the auction marginal 

rate by almost 2%. A 1% increase in the demand for Forex results in 

the depreciation of the auction marginal rate by 0.009% on the 

average. A 1% increase in the announced supply of actionable funds 

causes an appreciation of the auction marginal rate by 0.01%. A 1% 

increase in the parallel rate has shown to cause an appreciation of 

the auction marginal rate by 0 . 01% but only at 10% level of 

significance . One of the interesting findings as a result of using 

longer data sets is that the auction marginal rate is found to 

depend on its own values lagged by one period (MR,_J) significantly. 

Its coefficient is found to be 0.784 at 1% level of significance. 

On September 5, 1993 the negative list of imports that may be 

financed with Forex bought at auctions was shortened. Therefore, 

the dummy variable that is used to capture the first policy change, 

DJ is found to affect the marginal rate positively at 10% level of 

significance. This result is consistent with the widening of the 

market which has influenced the marginal rate to depreciate as a 

result of shortening the negative list for imports . The trend 

variable, T, that is introduced in the regression analysis to 

capture the effects of trend in the variables, is found to be 

statistically significant at 10% level of significance but with a 

numerical value of almost zero. 

Genet (1995) identified that declared (preannounced) supply 

and actual demand were significantly affecting the auction marginal 
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rate in the long-run at 1~ leve l of significance and the parallel 

rate at 5% level using the first 50 auctions between May 1993_March 

1995 . The coefficient of the parallel rate was found t o be - 0 . 39 at 

5% level of significance. The findings of this research using 174 

observations from May 1993 - April 1998, have also verified the 

fact that the significant determinants of the auction marginal rate 

are the preannounced supply and that of the actual demand at 1% 

level of significance . Furthermore, the number of bidders and the 

lagged dependent variable (MR,., ) are now found to be significant at 

1% level of significance . The parallel rate in this study is found 

to affect the marginal rate only at 10% level of significance with 

the coefficient of - 0 . 017 . 

All in all, the numbe r of bidders (NB ) which shows the 

increase in the participation rate of bidders in the auction 

system, the total actual demand (.W) for Forex, lagged dependent 

variable by one period (MR,., ) , and the pre announced supply (SS) have 

shown a tendency to affect the auction marginal rate (MR ) 

significantly at the l~ level. The parallel rate (PR) and the 

actual supply (AS) or Forex have shown to affect the marginal rate 

at the 10% level. Though the preannounced supply and the actual 

supply of ~orex haven't differed that much in most of the auction 

period under the study, the regression results have s hown that the 

preannounced supply of auctionable funds remained stable and helped 

to stem down volatility in the auction market. It has also helped 

to reduce the number of unsuccessful bidders by way of signalling 

the stability of the auction market even in the absence of the 

reservation price which is depicted from the stable path followed 

by the auction marginal rate. 

I 
I 
I 

I 
I 
I , 
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5. CONCLUSI ON AND POL ICY IMPLICATI ONS. 

5 .1. Conclu sion. 

The Ethiopian Forex auction system has witnessed a number of 

changes and amendments in the rules and regulations since its 

introducticn in May 1993. The Dutch pricing system has been in 

force since the beginning of the auction. During the past five 

years of the auction system, the abolishment of the Franco-Valuta 

imports, the abolishment of the negative list for imports with the 

e x ception of used clothes and the requireme nt of 100% blocking of 

the invoice value by local currency was reduced to 25% and latter 

replaced by 2% as a bid bond (which is still enforce). The 

abolishment of the negative list for imports and the phased out 

Franco-Valuta imports have attracted importers to participate in 

the official auction market for Forex . These are the major changes 

among others which have had considerable impact on the parallel and 

marginal races. 

The existence of a large parallel market premium reflects 

inconsistencies between policies affecting domestic absorpti6n 

(namely monetary and fiscal policies) on the one hand, and the 

official exchange rate on the other . The authorities in Ethiopia 

have succeeded a t the first attempt of uni f y i ng the margi nal rate 

and the off i cial r ate i n Ju ly 19 95 . At a l a ter stage , t his ha s led 

to the main object i ve of bridging the gap between t he par allel and 

marginal rates thereby reducing the premium from time - to - time and 

eventually unifying them on the 165" auction which was held on 

January 31, 1998 . The recent feature of the auction market has 

witnessed that the premium was found to be negative after the 165" 

auction which was held on Januar y 1998 unt i l the end of the period 

under the study, i . e., up to the 174'h which was held on April 4, 

1998 . 
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A successful unification is one that can be sustained without 

leading to significant increases in inflation or recurrent BOPs 

problems. Sustainable unification requires the adoption of a 

suitable exchange rate system, because large premiums create 

numerous macroeconomic distortions, and induce corruption. 

Automatic access to foreign exchange for trade creates large 

efficiency gains and increases transparency. The fact that 

unificat ion has taken so long can be attributed to the government 

policy of introducing gradual changes so as to combat the eminent 

danger of i~flation. Inflation in Ethiopia is found to be very 

minimal even at the stage of unification of the parallel and the 

marginal rate. This indicates the credibility of the 

coordination effects of the underlying fiscal 

policies . 

system and the 

and monetary 

Though the reservation price is not announced by the 

auctioneer, it seems that bidders have been making their own 

judgement based on the past values of the auction marginal rate to 

complement their decision making in the bidding process. So far, 

the pre-announced supply is believed to minimize the problem of 

asymmetric information. 

The contribution of foreign inflows is highly desirable to 

smooth and stabilize the auctionable supply funds when there is 

fluctuation in export earnings as a result of terms of trade (TOT) 

deterioration and at times of natural calamities that may drain 

down export earnings . 

From this particular study and the one made by Genet (1995 ), 

therefore, one can safely conclude that the major determinants of 

the auction marginal rate are found to be the dependent var iable 

lagged by one period, total demand for Forex, and the preannounced 

supply . The parallel rate is found to determine the marginal rate 

negatively contrary to what is predicted in theory . Besides, the 

auction data itself has justified this fact by depicting the 
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opposi te movement between the two variables over time. ]los the 

marginal rate depreciates it is observed that in most cases, the 

parallel rate tends to appreciate . 

This may lead to hypothesize that the marginal rate may not 

only be influenced by the parallel rate alone but also by the 

accompanying institutional framework. This is to say, even though 

bidders use the parallel rate as an opportunity cost to make their 

own valuation of a unit of foreign currency so as to quote a rate 

in the auction, as postulated at the beginning, the empirical 

finding doesn't support the posi:ive relationship. Therefore, other 

factors such as the institutional framework obliges them to use the 

relatively expensive auction driven marginal rate for their imports 

rather than the relatively cheaper parallel rate, because they have 

to be licensed and open a letter of credit to import. Furthermore, 

importers have good reasons to use the official auction market for 

their imports. Among other things, the acceptance of the invoice 

price of imports by the customs authority for the computation of 

import taxes which could have been otherwise in the case of the 

Franco-Valuta imports. 

5.2. Policy Implications. 

The policy implications of this particular study are based on 

the empirical findings of the study and the experience of some 

African countries which I think are relevant to the auction system 

underway in Ethiopia. Keeping in mind the limitations of the study 

outlined in the introductory part, all the policy implications have 

to be taken with care . 

The success of unification of the different exchange rates in 

an economy goes beyond a mere achievement of eliminating the 

different rates. It demands a lot on the part of the government to 

commit it self to realistic policies. The key element for 

successful unification has been the acceptance of the need for 
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consistency between the unified exchange rate and the two 

macroeconomic policies, namely, the monetary and fiscal policies. 

In practice this had meant that exchange rate policy had to 

accommodate the underlying inflationary pressures generated by the 

fiscal deficit. Inflation might increase at time of unification 

because unification usually takes place at the parallel rate 

(Fe rrara et aI, 1994). To attempt to bring inflation down and 

improve the external balance at the time of unification, therefore, 

requires the process to be accompanied by fiscal and credit 

policies that are supportive of this objective . Among others, cut 

in the budget deficit and tightening of domestic credit minimize 

the prospects for a reversal of the unification efforts made so 

far. 

In an economy 1 ike Ethiopia , where there has been price 

controls on some important imported goods, like fuel and 

pharmaceutical , barriers to trade and above all underdeveloped 

financial markets, a gradual approach to unification would be 

appropriate . The attempt of unification has been done together with 

the implementation of structural reforms aimed at enlarging the 

role of market mechanisms in determining resource allocation. 

Legalization of the parallel foreign exchange market is a good step 

towards full unification. 

The publication of composite bids by bidders will be a good 

way of increasing the level of transparency of the auction market 

that could supplement the pre announced supply (which is found to be 

a significant determinants of the auction marginal rate) by 

promoting bidders conf idence in t he system. Furthermore, it helps 

to improve the level of the informational contents of the auction 

and allows more and more bidders to participate in the auction from 

time-to-time . This can be used to attain one of the broad 

objectives of the authorities of widening the market, of course, 

with the expectation of a further depreciation of the auction 

marginal rate as evidenced by the empirical findings , unless and 
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otherwise supplemented by increasing contributions of the export 

proceedings and foreign inflows as a result of grants/aids (which 

is not feasible in the long run) . 

Export retention schemes should be strengthened to minimize 

the shortages of Forex on exporters, reduce the implicit e xport 

tax, and fund a legal private exchange market if ac all it is 

legalized and increased substantially in number so as to dete r mine 

the allocation mechanism by market forces . 
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auction , 

'()"fPe.ndiJ( 1. D.al:.a On l\u Lt..lOn Ya,-;ab \(! s 

N ~ t lOn al Bank ul Ethiopia: E ~ch.moe l aleJ; 

auctIon 
Oat.:: 

1988169 
1969190 

'99019 ' 
199 1192 
1992193 

Y",::'f 1993 

1 May 01 

2 May 15 

3 MOlY 29 
4 Jun 12 
5 Jun 26 
6 July 10 

7 July 24 

8 Aug. (J7 

9 Au!]. 21 
10 Sep_ 04 

11 Se p. 16 

12 Oct. 02 

13 Oct. 16 

14 Oct- 3D 

15 Nov. 13 

16 Nov 27 

17 Dec 11 
16 Dec. 25 

Year 1994 

19 
20 
21 
22 
23 
2. 
25 
2. 
27 
28 
29 
30 
3 1 
32 
33 

" 35 
36 
37 
38 
39 
40 
<1 
42 
43 
44 

Jan. oa 
Jan 22 
Fo::b.05 
Ft:b 19 
Mar 05 
Mal. 19 
Apr. 02 
Apr. 16 
Apf .30 
May 14 
May 2/;1 
June 11 
June 25 
July 9 
July 23 
Au, 6 
Auy 20 
Se p. 3 
Sel'17 
Oct. 1 

Oct 15 
Ocl 29 
N OV. 12 
Nov. 26 
dec. l 0 
dec.24 

Bid ral.:: (Birr per U5$) 

m arginal (AVG)wt 

Demand 

(AVG)w1 

5upIJly 

500 
500 
5.00 
5 .00 
5 10 
520 
535 
5.56 
590 
5.90 
5. 10 
5.0 1 
5.18 
5.41 
5.61 
5 71 
5.80 
5 .86 

5.77 
5 .82 
5 .92 
5.96 
6.01 
6 .06 
6 .12 
6.20 
629 
629 
6 .29 
6.20 
6 .22 
622 
6 .15 
6. 16 
6. 18 
6 .21 
625 
627 
630 
6 21 
626 
6 .30 
6 .3 1 
6.25 

5.74 
530 
517 
5. 13 
5. 15 
5. 14 
533 
5.56 
508 
5.98 
595 
529 
533 
536 
5 .57 
558 
5.73 
5.88 

5.89 

5" 
5.64 
595 
60 . 
604 
6. 10 
619 
6.29 
6,. 
6,46 
633 
629 .2. 
6 .25 
6.2 1 
6.2 1 
6,23 ~ 

.27 
632 
632 
6 .34 
627 
631 
6 .34 
6 .34 

57. 
530 
5.1l 
5 .22 
5.22 
528 
5.48 
5.68 
603 
6.a 
5<6 
5 29 
5 .21 
553 
573 
586 
585 
596 

596 
593 
599 
605 
604 
609 
6 .16 
622 
(j 32 
539 
6,47 
636 
6.33 
6.28 
6.25 
623 
621 
624 
629 
632 
633 
63< 
6.29 
6 .32 
635 
6 .34 

lo ..... (:sl 

5.00 
500 
500 
5.00 
500 
500 
500 
556 
5.90 
525 
510 
501 
500 
5.41 
5.20 
5 .20 
5 16 
5.20 

502 
502 
502 
520 
5<0 
510 
510 
5 ,77 
5.50 
5.7 
576 
5.76 
5 .00 
581 
590 
600 
610 
tUS 
6 . 18 
621 
623 
6.21 
6.11 
6 .20 
6 .11 
5.?) 

AiulOoced 

Supply 

hiUII!::;;t mm USu 

700 
6 5<1 
7 .05 
650 
656 
610 
5 76 
6.50 
6 .51 
6 75 
6 <0 
6.10 
650 
5 75 
6 .05 
651 
6 10 
6 20 

6 12 
6 .01 
60. 
6 25 
6 25 
6 25 
6 35 
665 
6.40 
6 76 
600 
6 .6 1 
6.52 
650 
6 <0 
6<1 

631 
6 .35 
6 <5 
6<2 
650 
6 '6 
6'-
0. . 
6 45 
642 

6.00 
600 
600 
600 
6.00 
600 

10 .00 
1000 
• . 00 
600 
600 
6.00 
7.00 
800 
800 

600 
600 
6 .00 

1000 
10.00 
1200 
1500 
1700 
17.00 
1900 
17.00 
17.00 
1200 
1200 
12 00 

'00 
1000 
.000 
1000 
1200 
1200 
14 00 
1200 
14 00 
15.00 
1700 

'1>9 

Tolal Totill 

5uPJII)' d..:roand 

rooo USD) 

3,553 
5,047 
6.294 
6 .000 
6 .0017 
6.000 
6.252 
6,039 
6.570 

10.291 
8.989 
6.873 
5.533 
5,516 
6.157 
7,015 
6.000 
8 .426 

•. 068 
7,997 
e.226 
9,878 
9,378 

11 .64"J 
15.963 
19.137 
17.682 
19,394 
18.882 
11.626 
11.906 
12 .201 
10.849 

9.477 
10.354 
10 .340 
10.642 
12.200 
12,519 
14 .0CI0 
D .895 
14.993 
16.560 
17,300 

3.553 
5.047 
6.294 
9,975 

14.090 
17.637 
14.808 
14,395 
14.434 

15 .207 
8.989 
6.873 

13, 11 6 
17. 165 
18.27 1 
16.406 
16.607 
13,780 

9,200 
11 .838 
11 ,837 
19 .9<'...0 

19,353 
26,085 
29.695 
29.030 
27 ,4 58 
19,636 
19,377 
13,281 
15,527 
13,945 
11.187 
11 .563 
11.823 
12.745 
14 .036 
13,2 40 
15. 49B 
12.516 
18.3 78 
19.675 
20. 168 
17.3OB 

NumOCf ol l)idd<:r:;. 

Suc, Unsuc· Rejecled 

cC5sl ui c..:sMul Tot31 

62 
102 
112 
203 
135 
' 08 
. 17 
6< 

169 
271 
172 
162 
66 
66 
86 

.<5 
11 6 
145 

15) 
. 14 
76 

.01 

. 69 

.64 
122 
236 
167 
260 
. 60 
178 
174 
207 
112 
. 63 
126 
193 
159 
153 
153 
193 

'60 
216 
211 
282 

o 
o 
o 
o 

99 
123 
177 
229 
19< 

" o 
o 

102 
.66 
175 
146 
148 
109 

30 
60 

163 
20< 
152 
176 
17) 

. 30 
10' 

10 

•• 
9 

63 
25 

6 
31 
37 
65 
62 
23 
3' 
o 

70 
72 
52 
o 

15 
71 <, 
" 97 
26 
46 
61 
36 
53 , 
27 
21 
<4 

" 36 
<0 

" 
n 
31 
.5 
47 
M 
2B 
<5 
3 1 
35 
23 
.5 
n 
14 
30 
21 

" 17 

• 
25 
W ., 
B 
26 
W 
37 
m 

n 
173 
161 .7 
)31 
259 
342 
374 
399 
373 
.81 
189 
21 . 
276 
302 
129 
304 
301 

205 
225 
274 
352 
365 
)90 
340 
)97 

306 
313 
193 
209 
25 1 
262 
201 
235 
182 
287 
2.-
196 
205 
222 
276 
317 
300 
302 

Clnef Rah:$ (Bfl U$ $) 

stalling Marginal 
Para!td Official 

Mkl f"le (Nominal) frorn Rale (avg) 11 

550 
800 
700 
7.20 
7.50 

760 
760 
7.60 
7.60 
7.60 
7.45 
7<5 
7.20 
7.20 
7.00 
700 
720 
720 
7.20 
690 
690 
710 
710 

6130 
690 
700 
700 
7.00 
700 
690 
6 .90 
7.10 
7 ' 0 
700 
6;0 
660 
690 
70{, 
'10 
720 
720 
720 
720 
720 
715 
7.10 
710 
7 20 
720 

2,07 1973 

5.00 Oct. 1,92 

500 Oct 1,92 

500 
5.00 
500 
500 
500 
500 
5.00 
500 
500 
500 
5.00 
500 
5.00 
500 
500 
500 
500 

500 
500 
500 
500 
500 
500 
513 Api. 1.94 

513 
513 
513 
5 58 Ma~ 16,94 

5.G6 ;une 1,94 

5.66 
5.59 July 1.94 

559 
557 Auy 1.94 

:'J .57 
555 Scp 1,94 

555 
560 Oct 1,94 

560 
5 .60 
5 !is Nov 7.94 

5.95 
595 
5 .95 

50000 

5.0182 

52023 

56205 

5 5952 

5.0952 

5.5282 

5.781 7 

58047 

59120 

6.0236 

62033 

6 2900 

6 236<1 

6 203J 

61048 

6.2236 

6 28 14 

6.24 50 

6 2932 

-_ .. _----



Nrstional Dank 01 Elhiopia: E~c"a0ge r .. l"s 

Bid "de (Bill per US.$) 

;wClion auction 
Date 

marginal (AVG)'M (AVG)'M 

Year 1995 

45 Jan.7 

46 Jiln.21 

47 Feb.4 

48 Feb. f8 
49 Mar.4 
50 Mar.16 

5 1 Ape! 
52 Apr.15 
53 Apr.29 
54 May 13 

55 M .. y 27 

56 June 10 

57 June 24 

56 July 8 
59 July 22 

60 Aug. 5 
61 Aug. 19 

62 Scpo 2 

63 Sep.16 

64 Sep.30 

65 Oct. 14 

66 Oct. 28 
67 Nov. 11 

68 Nov. 25 

69 Dec; . 9 
70 ()cc; . 23 

Year 1996 

626 
6 .15 
6.26 
6 .25 
0 .25 
627 
6 .26 
6 .28 
6 .23 
6 .23 
6 .27 
6 .29 
6 .32 
6 .33 
6 .33 
6 .30 
6 .20 

62' 
6.29 
6 .30 
6 .30 
6 .30 
6.30 
6 .30 
6.31 
6.32 

71 Jan 6 6 .31 

72 Jan. 20 6.33 

73 Feb 3 6.3-4 

74 Feb. 17 6 .35 

75 Mar.2 6 .35 

76 Mar.16 6 .35 

77 Mar.30 6 .32 

78 Apr . 13 632 

79 Apr. 27 6 .32 

60 May 11 6.32 

81 May 25 6 .33 

62 June 8 6 .33 

83 June 22 6 .35 

8-4 July 6 635 

65 July 20 6 .33 

Demand Supply 

6 .31 
6 .30 
6 .27 
6 .3 1 

62' 
6 .29 
6 .30 
631 
6 .30 
628 
6 ,21 
6.30 
6 .32 
635 
6 .34 
635 
6.32 
630 
6.31 
6 .31 
6.32 
6 .32 
G.32 
6 .31 
6.32 
6.32 

6 .3-4 
633 
6 35 
635 
636 
6 .36 
636 
634 
634 
6 .34 
6 .35 
6 .35 
635 
636 
636 

6 .31 
6 .30 
6.30 
6 .31 
619 
6 .29 
630 
631 
6 .30 
6 .28 
629 
6.32 
634 
6 .36 
6 .35 
6 .35 
6 .32 
631 
6 .31 
632 
6.32 
6 .32 
6.32 
6.31 
6 .32 
6 .33 

634 
634 
6.35 
636 
6 .36 
6 .36 
636 
6.3-4 
6.34 
6 .34 
6.35 
6 .35 
6 36 
636 
6.36 

I Weekly auction in lloouced 

auction I 
00 I 
66 
67 
66 

6' 
90 

date 
July 27 
Aug 3 
Aug. 10 
Aug. 17 
Aug 24 

6 .33 
6 .34 
6.3-4 
6.34 
6.34 

634 
6 .34 
6 .35 
6 .35 
635 

635 
G.35 
6 .35 
635 
635 

lowest 

6 :26 
625 
5.27 
6.00 
6 .20 
625 
6.24 
6.25 
623 
6 .23 
6 .20 
601 
625 
625 
6 .25 
625 
625 
625 
626 
626 
630 

62' 
629 
6,30 
6.27 
6 .30 

630 
6.30 
6 .3 1 
6 .30 
63, 
6 J5 
630 
627 
620 
630 
6,32 
632 
632 
633 
633 

62' 
6.30 
6 .33 
6.31 
633 

AlulOCK;ed 

Supply 

highest mm USd 

641 
G.40 

63' 
6.'10 
6.40 
6.41 
6 .38 
6.35 
6.35 
6.32 
6.'10 
645 
6,45 
642 
640 
6.42 
640 
636 
635 
635 
6 .36 
6.35 
6 .35 
6 36 
6,36 
6.40 

640 
650 
641 
6AO 
6 ·10 
650 
6.40 
637 
637 
637 
640 
640 
655 
6.41 
6.40 

6 . ~0 

6,45 
6.40 
6 .50 
640 

15 .00 
14 .00 
1300 
1600 
1600 
16.00 
1600 
1600 
2000 
17.00 
1600 
25.00 
25.00 
30.00 
30.00 
30.00 
20.00 
16.00 
20()() 
20.00 
20.00 
20.00 
20.00 
21 .00 
2300 
23.00 

2300 
2500 
27.00 
30.00 
30.00 
3000 
3000 
28.00 
26.00 
25.00 
30.00 
33.00 
3500 
35.00 
3000 

6729 

1500 
15.00 
15.00 
15.00 
1500 

90 

Total 101411 

supply dl:maod 

('000 USD) Suc-

11.745 
6.688 

14.299 
16.022 
10.462 
16,477 
19,004 
24.514 
17,078 
16.161 
19.510 
30,065 
31.324 
36,902 
37,640 
26,129 
21,556 
20.861 
16,164 
21.338 
16.146 

21.911 
23,391 
24.42 7 
19.653 
25.514 

26.365 
24.254 
29.701 
29.936 
32,356 
29.001 
23.966 
23,475 
25.601 
22,818 
33.680 
45.474 
35.230 
016.365 
29.596 

11.107 
16,896 
13.992 
18,408 
14.791 

11.7015 
6.666 

16.470 
16.215 
11.430 
19.943 
21.308 
24.681 
17.076 
16,761 
32,886 
)8.328 
46.724 
5-4.358 
42.166 
26.225 
22,063 
24 .0 11 
18,231 
22.331 
16.148 

21.992 
23.402 
24 .427 
23.325 
30,367 

26.804 
34.583 
36,606 
38.643 
32.631 
29,001 
23.989 
23.519 
25.857 
22.863 
35.339 
~5.568 

51.389 
49,738 
29.598 

12.645 
21,423 
14.002 
18.408 
14.806 

cesslut 

177 
194 
191 
227 
1<2 
199 
174 
2<2 ,., 
189 
153 
2·10 
20, 
m 
316 
214 
169 
153 
167 
160 
200 
220 
253 
246 
190 
243 

199 
266 
190 
269 
336 
365 
319 
263 
293 
2<7 
261 
361 
193 
392 
203 

197 
2'5 
267 
302 
260 

Number 01 bidders 

Unsuc;- R"jec;led 

ces~ful Toial 

o 
o 

54 
5 
3 

27 
46 

5 
a 
a 

116 
109 
16' 
113 

43 
4 
6 

26 
2 

11 
a 
2 
1 

a 
44 
56 

2 
96 
69 
64 

5 
a 

21 
2 

167 
2< 
a 

7 
66 

23 

" 19 
23 , 
14 
20 
30 

" 19 
44 
27 
21 
26 
22 
22 , 

6 

" 
13 
10 
15 
43 
37 
37 

166 
26 
26 
49 
34 
34 
26 
37 
22 
22 

" 27 
27 
35 
<0 

26 
30 
<2 
39 
37 

200 
211 
26' 
255 

15' 
2<0 
240 
277 
196 
206 
313 
376 
394 
371 
361 
2<0 
206 
167 
20, 

196 
213 
232 
26' 
26' 
271 
336 

367 
392 
367 
402 
375 
399 
348 
321 
322 
270 
299 
390 
367 
451 
323 

230 
343 
330 
342 
296 

O\ll~r Rates (Brl US$) 

slar1iog Marginal 
Parallel O fllcial 

Mid rale (Nominal) Irom R .. !e (avg) 11 

7.20 
720 
7.20 
7.25 
1 .40 
7.40 
7.60 
7.60 
7.60 
7.60 
1 .10 
7.70 
7.10 
760 
7.60 
1.55 
7.50 
7.55 
766 
7.66 
7.65 
7.65 
1 .65 
1.65 
770 
7.75 

1 .75 
1 .75 
n2 
7.10 
770 
7.65 
1 .65 
1 .65 
1 .65 
1 .65 
7.66 
7.55 
7.55 
7<5 
7.10 

7,15 
7.15 
7.15 
7,26 
7,31 

5.97 Jan. 2,95 

5.91 
5.97 
5 .9-4 Feb. 8.95 
594 
5 .94 
594 
5.94 
5 .9 -4 
6 .26 May 15,95 

6.26 
6 .25 June 1.95 

6 .25 
6 ,25 
625 

Unified July 25,95 

6.2541 

62650 

6259 1 

6.2900 

6.2360 

6.2905 

6.3276 

6 .2973 

6.2900 

6.3000 

6.3000 

63095 

63191 

6 3~30 

63500 

6.3200 

6.321 9 

6.3350 

634 11 



auctIOn 

• 

Nalll,mal Bank 01 Elhiopia: E~chal'l9;: rodes 

;luc\lOn 

Dale 

91 Aug 31 
92 Sep, 7 
93 Sep, 14 
94 Sep, 21 
95 5.:p. 28 
96 Oc t. 5 
97 Oct. 12 
98 Ocl. 19 
99 Ocl. 26 

100 Nov. 2 
101 Nov, 9 
102 Nov. 16 
103 No~ . 23 
10 4 Nqv. 30 

105 Dec. 
106 Dec. 14 
107 o..c. 21 

108 Dec. 28 
Year 1997 

109 Jan 4 
liD Jan. 11 

III Jan. 18 
112 Jan . 25 
113 Feb. 1 

114 Feb. 8 
115 Fo:b. 15 

116 Feb. 22 
117 March I 

118 March 8 
119 March 15 
120 M<lrct l 22 

121 March 29 
122 AprilS 

123 April 12 
124 April 19 
125 Apr il :ttl 

126 May 3 
127 May 10· 
128 May 17 

129 May 2<1 
130 May 31 

1)1 June 7 
132 June 14 
133 Jun.,21 

134 Junc28 
135 July 5 
136 July 12 
137 July 19 
138 July 26 

139 Aug.2, 
140 Aug 9 

Bid (<lit: (Bill pe( US$) 

marginal (AVG)wI (AVG)wt 

6 .34 
635 
6.:.16 
ti.37 
6 .39 
6 . 41 
6.42 
6 39 
6.40 
6.38 
6 '0 
6.4 1 
6 .38 
638 

6.38 1 
6.401 
6.413 
6..126 

6 .436 
6.451 
6,473 
6,497 
6 .532 
6 .587 
6 ,653 
6734 
6,635 
6 ,677 
6 .651 
6 .63 1 
6 .643 
6,60 1 
660< 
660< 
6 ,004 

6.604 
6 .62 1 
6 ,645 
6,673 
6672 
6 .752 
6 .802 
6 .853 
6801 
6 ,76 1 
6 .701 
6 .706 
6.716 
6.737 
6 .757 

Demand Suppl~ 

6 .35 
6 .35 
6.36 
6 .37 
63. 
6" 
6.0 
6,44 
6 .41 
6 .42 
6..10 
6.4 1 
642 
6 .40 

6.401 
6 .399 
6A08 
6.428 

6.439 
6 .457 
6471;1 
6,497 
6.531 
6591 
6660 
6 .743 
6766 
6.715 
6734 
6697 
6 ,676 
6669 
6 ,640 
6 .640 
6633 
6639 
6647 
6 .650 
6671 
67 10 
6752 
611 14 
6854 
6905 
6832 
6 .768 
672 1 
6 .731 
6 .744 
6765 

6 .35 
6 .36 
6 36 
637 
639 
6.4 1 
64< 
6.44 
6<2 
6 ,42 
6.40 
6.42 
6.42 
15.40 

6.401 
6404 
6426 
6.438 

6 ,4 46 
6<176 
6.492 
6 .510 
6 .542 
6622 
6 ,682 
6,770 
6809 
6725 
6.746 
6 ,697 
6 .681 
6670 
6.645 
6 .640 
6633 
6640 
6662 
6666 
6692 
6746 
6.801 
6636 
6.870 
6.91 0 
6849 
6.799 
6.735 
6.745 
6 .755 
6717 

10 ..... esl 

6 .34 
633 
6 .34 
6 .34 
6 ,35 
6 .33 
6 .36 
6 .39 
635 
638 
6 .36 
637 
6 .38 
6 ,37 

6363 
6.381 
6 .381 
6 .391 

6,412 
6421 
6.431 
6,439 
6.405 
6.'1 41 
6.575 
6,573 
6,299 
6 ,51 1 
6617 
6,63 1 
6601 
6451 
6 .121 
6 .604 
658 1 
6 .591 
6 'I'll 
6 ,61 1 
6 431 
6615 
6,654 
6.655 
6 .655 
5.993 
6555 
6 437 
6.504 
6.060 
6.70 1 
6703 

Annonced 
Supply 

hi~h;;,s tnun USd 

6.40 
6 <0 
6<1 
6.42 
6<2 
660 
652 
650 
6,50 
650 
650 
650 
648 
6.46 

6925 
0 .'151 
6468 
6511 

6 .925 
6.75 1 
6653 
6753 
6.783 
7 . 152 
6.932 
7, 123 
7001 
7.052 
7.021 
6 ,923 
688 1 
6.852 
6921 
6.78 1 
6852 
680 1 
6896 
6 aOI 
6999 
6932 
6978 
7,159 
7. 111 
7. 159 
7.111 
6 .991 
7. 151 
6.954 
6,963 
69 12 

1600 
1500 
1500 
15,00 
15.00 
2000 
25.00 
25.00 
25,00 
2000 
20.00 
1800 
1800 
1800 
1800 
17,00 
17,00 
17 .00 

17 .00 
1700 
17,00 
17,00 
17.00 
17.00 
17 ,00 
1900 
30.00 
18 .00 
1800 
1800 
1700 
16.00 
1500 
1400 
14.00 
1300 
1200 
12 .00 
14.00 
15.00 
1700 
1800 
22 .00 
32.00 
30.00 
2000 
15.00 
14.00 
14.00 
1<00 

91 
Toldl Total 

sUllply demand 

('000 USC) Suc· 

15,760 
15,644 
8. 108 

17,189 
14,241 
20,687 
31,691 
29,020 
2 1,72 1 
19,7 15 
23.536 
18,405 
14,574 
17.6 12 
11,353 
19.310 
14,222 
15,649 

14 ,869 
12,6 18 
19,681 
15,806 
17.840 
15,926 
2 1, 192 
19,:08 
29.995 
16,891 
18.182 
17, 402 
16,230 
1:1,096 
14,567 
13.256 
10,922 
10,318 
12,710 
11,809 
10,227 
13,832 
16.64 4 
18,006 
21.650 
32.604 
30,926 
19,289 
14,997 
12.64 3 
13,727 
1 ~,807 

15,760 
22, 718 
20,073 
30.956 
26.014 
34,542 
41,367 
29,020 
29, 326 
19,71 5 
28,636 
2 1,093 
14,574 
HI,297 
11,376 
31,·195 
39,625 
39,163 

32,592 
34,626 
39.41 0 
40,439 
38,996 
3!J,455 
39, 131 
34.719 
33,051 
21,5 15 
20,0 39 
17,402 
18,450 
13,106 
15.793 
13.256 
10.934 
10,342 
\7.939 
24,629 
33,5901 
39,424 
'>l4,250 
21'1,8\9 
33.613 
33.6 10 
35,56 1 
lO,tl52 
20.313 
21,951 
24,370 
22,236 

cesslul 

271 
227 
125 
304 
14< 

'09 
592 
409 
322 
341 
309 
353 
39< 
335 
287 
262 
335 
252 

369 
298 
264 
479 
216 
392 
365 
42< 
613 
266 
380 
297 
266 
241 
237 
224 
177 
233 
160 
206 
203 
277 
198 
311 
27" 
<0 1 
253 
374 
226 
262 
238 
291 

Number 01 bidders 

Unsuc· Rejected 

cesslul Toial 

o 
73 

175 
158 
211 
626 

37 
o 

17 
o 

75 
58 
o 
3 
1 

160 

"'0 
282 

171 
22< 
328 
231 
382 
401 
367 
399 

19 
66 

8 
o 

1< 
1 
9 
o 

2 
115 
228 
25< 
212 
285 
219 
178 

24 
60 
20 
7< 

121 
146 
116 

25 2!)6 

23 323 
23 323 
40 502 
31 386 
46 108 1 
65 694 
49 458 
40 379 
51 392 
43 427 
41 452 
36 <30 
33 371 

118 406 
73 495 
90 605 
57 591 

54 594 
62 564 
86 678 
63 773 
83 681 
69 662 

103 835 
95 916 

176 610 
56 410 
6 1 449 
6 1 358 
60 342 
48 290 
61 307 
55 279 
46 224 
63 296 
47 322 
66 502 
67 544 
76 469 
97 580 
66 596 
65 521 
60 465 
57 370 
65 459 
74 374 
94 477 
86 472 
93 407 

Oher Rales (Br/ U5$) 

Parallel Olficial 

Mkl fate (Nomina l) 

7.27 
7.20 
7,15 
7. 17 
7. 16 
7.14 
7.15 
7.16 
7, 18 
7.15 
7.13 
7.15 
7.15 
7.16 
7.11 
710 
7.06 
7.09 

" 709 
7.06 
7.10 
7.12 
7.11 
7.13 
7. 14 
7. 16 
7.16 
7.17 
7. 16 
7.17 
7.15 
7.16 
7.15 
7.13 
7.13 
7.14 
7.15 
7.17 
7. 18 
716 
7.20 
7.21 
71 8 
7. 18 
7. 16 
7.2 1 
7.2 1 
7,21 
7.21 
7.2 1 

starting Marginal 

from Rate (avg) 1/ 

6 .3391 

63563 

6 .4026 

6,3929 

6.3967 

6.4603 

66265 

66482 

6.61 11 

6.6338 

6.7126 

6.7416 
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9L 
Bid rale (Birr p.:r US$) Allnonced Total Total NUfl1~r 01 bidders Oilier Ra tes (Or/ US-S) 

.uv~ ...................... Supply supply demand ...... ~ A ............. ....... 

avcllofl auction marginal (AVGlwt (AVG)wt Iov.csl higllest 111m USd ('000 USO) Suc- Unsuc- Rejected Parallel OffICial starling Marginal , D::.te Dernand Supply cessfur cesslul Tolar Mkt rate (Nominal) Irom Rilte (ilvg) 1/ 

141 Aug .16 678 1 6.767 6 .795 6 .722 6 .999 14 .00 12,457 20, 130 ,., 139 69 451 7.20 
1,12 Aug.23 S.607 6.6 15 6 .829 6.759 7.005 15.00 14,974 24,241 248 140 64 452 7.20 
143 Auy 30 6 .826 6 .821 6856 6.645 7.005 1800 18,306 29,683 289 94 43 426 7.21 6.7680 , .. S~,pl .6 6 .802 6.834 6 ,653 6 .752 6955 2000 21,610 27,533 348 4 46 398 7.21 
145 Sepl.!3 6 ,786 6 .819 6.821 6 .755 6 .951 '800 18,006 19,013 20' 5 45 251 7,21 
146 Sepl.20 6 .7S7 6 .1lO9 6 .616 6.751 6007 \6.00 15,380 19,894 257 47 66 370 72. 
W S.:pt,27 6 .808 6 .815 6820 6 .169 6912 16.00 16,426 2 1,287 226 50 75 35' 7.26 6 .8033 
148 OcI.04 6.793 6 .829 6 .629 6.793 6.991 16.00 16,811 16,811 321 0 69 300 7.27 
149 Oct. 11 6.809 6 .820 6 ,825 6 .151 7.101 15.00 14,378 18,567 217 46 63 326 7.27 
150 Ocl.18 6.821 6 .636 6 ,843 6 .796 7.103 1500 16,099 19,664 239 71 69 379 7.30 
,51 Oct. 25 6,625 6 ,648 6 .650 6 .801 7 ,103 16.00 16.B06 17,429 32' 16 58 395 7.33 6.8 115 

152 Nov. 1 6.801 6 .847 6 ,647 6 .801 69tH 16.00 16,i'45 16,745 2.3 0 63 346 7.36 
'53 Nov. 8 6.802 6 .829 6 .633 6 .751 6 .953 1800 17.601 19,007 322 15 70 .07 7.38 
154 No... 15 6 ,604 6.626 6.627 6.262 6 ,957 16.00 16,102 16,775 306 7 69 382 7,35 

155 No.. . 22 6.609 6 .823 6 .825 6 .tlO4 6 .925 15.00 14.871 16,330 261 31 9 ' 403 7.23 

'56 Nov 29 6.613 6 .824 6 .626 6 .607 7.001 15.00 14,306 17,656 298 47 80 <25 7. 10 6.6040 
157 Dec . 6 6 .621 6 .829 6633 6 .811 6 .953 15.00 14,740 19,947 258 76 75 411 7. 14 

'58 DeC. 13 6,832 6 .834 6640 6 .8O<J 6 .977 15.00 15,022 27,795 203 1<9 64 '36 7.10 
159 o.."C 70 6 651 6 .BS7 6 .876 6 .182 6 ,953 15.00 14,139 33.122 172 267 68 507 702 
,60 Dec. 27 6.664 6.865 6 .880 6.532 7,245 22.00 21,289 42,333 386 229 99 694 7 .03 6.6338 

Yeilr 1996 
,6' Jan. 3 6 .874 6 .881 6 .687 6 .722 7,103 27.00 30,082 41,097 392 '20 68 580 6 .98 

162 Jiln. l0 6 .864 6694 6 .695 6 .648 7.011 20.00 20,01 4 20,094 374 3 55 432 698 
163 Jan. 17 6 ,875 6 .862 6 .686 6,732 6 .965 17,00 16,002 20,996 288 56 71 415 6.98 

164 Jan, 24 6.864 6 .691 6 .699 6 .825 6 .999 18.00 16.004 28,630 330 70 74 414 6 .95 

'65 Jan. 31 6 .691 6 .900 6 .006 688' 6.965 '600 18,262 26.494 331 51 72 454 6 .68 6.8736 

,66 Fell.7 6 .903 6 .!J09 6 .916 6692 6 .999 20,00 20,736 37 ,704 267 127 6' 47. 6.88 

16i' Feb.14 6922 6 .925 6 .933 6 .852 7.011 2000 20,315 34,590 306 212 66 806 6 .66 

168 Feh.2 1 6 .939 6 .942 6 .952 6.231 7,222 2000 22,943 31,300 451 '00 76 627 6.00 

169 FelJ,20 6 .953 6.961 6 .966 6 ,912 7,435 20,00 20,930 26,546 374 '03 9' 568 6,91 6.9136 

170 M:uch 7 6 .953 6 .976 6 ,976 6 .953 7.115 20,00 21.257 21,257 401 0 74 475 6 ,9 1 

171 Malct\ 14 6 .921 6 .975 6.975 6.921 7. 111 20.00 20,266 20,266 389 0 56 445 

172 March 21 6 ,934 6 .944 6 ,947 6 .731 7,055 17.00 17.956 20,627 272 50 54 376 6 .93 

173 Malch 28 6 .951 6 .957 6,g61 6 .697 7.055 17 .00 16,644 22,024 280 '0' 65 447 695 6.8038 

174 Ap,;14 6 .969 6 .972 6976 6 .777 7. 101 15.00 16.029 21,883 322 10. 77 503 693 

11 Weighted by transaction dale 
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Appendix II. Variables Used in the study. 

MR = Marginal Rate 

NB Total Number of Bidders in the Auction . 

AD Total Actual amount of Forex Demanded by bidders 

SS = Pre announced Supply of Forex by the NBE. 

AS Actual Supply of Forex by the NBE . 

PR Parallel Rate 

D, = Stands for the Dummy variables used (i=1,2,3) 

LOG= Prefix that stands for the logarithm of the variables 

listed above 

6 = Stands for the first-difference of the variables 

Commo n ly u sed 2c r cny.os in the study 

COMESA= Common Market for Eastern African Countries 

Forex = Foreign Exchange 

SDR = Special Drawing Right 

NEE = National Bank of Ethiopia 

PPP = Purchasing Power Parity 

Appendix III. Notes on Measures of Summary Statistics (Chandan 

M., et al, 1995). 

The mean is givenbYI 

J.1. = E(Y) 

Y l/nLY, 

• .. (1) 

· . . (2) 

The spread 

deviation, the 

of a distribution lS mea.sured by its standard 

square root the variance which is the second 

centered (around the mean) moment o f the distribution. The 

population and sample variances are respectively given by, 

· . . (3) 
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S2 = l/n- u: (Y;_ Y) 2 · .. (4) 

Another measure of the variation of a probability distribution is 

its coefficient of variation, CV . This is a relative measure 

defined as the ratio of its standard deviation to its mean, as 

follows; 

CV · .. (5) 

while the corresponding sample estimate is given by; 

CV = s/Y · . . (6) 

We now corne to the measures of shape. The coefficients of skewness 

and kurtosis . These are derived from the higher central moments of 

a distribution. 

CL3 (the coefficient of skewness), is derived from the third 

moment of the probability distribution, 

• .. (7) 

where CL3 = ° if the distribution is symmetric . A distribution is 

skewed to the right (meaning its long tail is to the right) if CL>O, 

and to the left if CL,<O. This explains why we say that a 

distribution is positively or negatively skewed. The coefficient of 

ske'Nness, a, is given as follows, 

l/nL: (Yi-Y) '/s' · . . (8) 

The coefficient of kurtosis, Ct" is derived from its fourth centered 

moment (hence, the subscript 4) and defined as follows, 

· .. (9) 
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Ct, measures the "heaviness" of the tails of the distribution. 

The sample coefficient of Kurtosis, 

l/nE (Y;-Y) '/s' .. . (10) 

All normal distributions are symmetrical (hence, their skewness 

equals 0) and have a kurtosis equal to 3 . A symmetric distribution 

with Ct, > 3 has heavier tails than a normal distribution . A unimodal 

(a distribution with one mode ) bell-shaped empirical distribution 

with skewness close to 0 and a sample kurtosis close to 3 can be 

taken to behave similar to normal distribution. An empirical 

distribution with a3 roughly equal to 0 and a, > 3 has heavier tails 

than a normal distribution would have, while a, < 3 indicates 

thinner tails than normal. 

Table III.l 

Summary Statistics of Data on Forex Auction Variables 

Auction Number 1-174, (Period:May 1993-April 1998) 

Variable Maximum Minimum Mean 

MR' 6.9690 5.000 6.3674 

NB" 1.081 77 378 

AD '" 54.358.0 3.553.0 23,015.1 

SS'" 35,000.0 3,553.0 17.125 .• 

PR o 7 .7500 6.800 7.2393 

AS'" 46,365.0 3,553.0 17,348.9 

Foot noce: -amount stated in Birr/U.S.D. 

··number of bidders. 

Std. Dey. 

0.4363 

153 

10,330.8 

6,460.0 

0.2421 

7,607 

···amount stated in thousands of U. S.D. 

Skewness Kurtosis Coef. of 

Var. 

-1.3496 2.1779 0 .0685 

1.4444 3.3123 0.4044 

0.5769 -0.053 0.4488 

0.4940 0.3002 0.3772 

0.5976 -0.5932 0.0334 

0.9857 1.5550 0.4384 
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Table III" 2 

Summary statistics of Imports (IM) , and Exports (EX) 

(Period: May 1993-December 1997) 

Variable Maximum Minimum Mean Standard Skewness Kurtosis Coef. of 

deviation variation 

1M" 1218296 204613 575627 198661.6 0.75 0.90 0.34 

EX" 555233 30681 217737 116126.5 0.91 0.81 0.53 

Foot note: "amount stated in Thousands of Birr 

Appendix IV. Notes on Unit Root Tests (Sjoo Bjoo, 1997). 

i) DF-test: 

The assumed Data Generating Process (DGP) is, 

Subtracting i Yl.] from both sides, and estimating 

or 

or 

where w.O if ~ is I(l ) . A one side t-test ~ 

HI' w<O, determines if y, is I (O) o r I (l). 

1T=O against, 
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ii) The ADF-test: 

Like all tests of 1(1) versus I(O) I the ADF-test is sensitive to deviations 

from the assumption €( _ NI D (0, (12) If there is autocorrrelation in the residual 

process the OLS estimated residual will be inappropriate, the residual variance 

estimate will be biased and inconsistent. The ADF-test seeks to solve the problem 

by augmenting the equations with lagged ayt, 

or 

or 

k 

AYe=rcYe-l+LYiLlYe-i+Ee"" (1) 
i"'l 

k 

AYe=o: +rcYe-l +LYiAYe-i+EC' . .. (2) 
i"'l 

k 

AYe=O: +rcYe_1 + ~ t+ L Y iLlYc-i +Ee ' .. (3) 
1"'1 

The ADF test is better than the original OF-test since the augmentation 

leads to empirical white noise residuals. 

Appendix V. Diagnostic Tests 

The test of Functional form based on Ramsey Reset test using the square of 

the fitted values, has indicated that we accept the null hypothesis. That is, we 

donot have problem in the functional forms. 

Two test procedures which take special advantage of the properties of the 

recurssive residuals are the CUSUM and the CUSUMSQ test of Brown, Durbin and 

Evans (1975) Both tests consists 

of a series of statistics, defined as follows (Keith C. et al, 
1 e 

CUSUMe= (-) L Wi 
S i=k"'l 

1992) ; 
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where 5 is the full sample estimate of the standard error (S.E) of the regression 

c 
CUSUMSQc= ( L 

i-k" l 

'2)_RSSc W.l ---, -
RSST 

cusr,n..t is the sum of recurssive residuals normalized by the S. E of the residuals . 

If the residuals are random 'Ne would expect the CUSUM statistic to remain close 

to zero; and any systematic departure from zero; would suggest misspecification. 

Both tests are used generally in the form of a plot of either the CUSUM or 

CUSUMSQ statistics against time. It is not formal but it is a sequential form of 

Chow test. The plot of CUSUM and CUSUMSQ verified the stability of the parameters 

of the marginal rate determination model. This is part of the Chow test used to 

test the stability of the regression coefficients. 

The test for Heteroscedasticity based on the regression of squared 

residuals on squared fitted values has indicated that 'He accept the null 

hypothesis, that is, the disturbances terms have 

observations or they are homoscedastic. 

cons tant variance across 

The test for Normality based on a test of ske·.mess and kurtosis of 

residuals has indicated that 'He accept he null hypothesis, i. e., that error terms 

are normally and independencly distributed with mean 0 and variance a!. 

The diagnostic test indicated that the test for serial cor~elation using 

the Lagrange Multiplier (LM) test for residual serial correlation has indicated 

the presence of Serial Correlation in the residuals, that is, we rejected the 

null hypochesis and accept the alternative hypothesis. The presence of serial 

correlation in the OLS estimate make the estimators inefficient, therefore, it 

is essential to look for remedial measure. The alternati're method the is 

frequently used is the Cocharane-Orucutt (C-O) The test for serial correlation 

to determine the serial in the residual is 2. Using the C-O method AR(2) 

converged after 3-iterations, has shown that the T-ratio improved. The DW­

statistic is now_ improved too but we don't use it in the presence of lagged 

depend~nt variable instead Durbin's h-statistic is used. So the c-o method has 

helped us to tackle the problem of genuine auto-correlation. 

! ' 
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