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Chapter 1

Introduction

1.1 General Statement

The breakdown of the Bretton Woods system of pegged exchange rates has since

1971 given developing countries a wider range of choice with regard to their

exchange rate regimes than had previously existed. With the emergence of a variety of

exchange rate regimes, increasing attention has been given to the rationale for

choosing one type of regime over another and how the variations in the nominal or

real exchange rate affect the economies of these countries. This Ph.D. thesis is a

combination of essays on exchange rate policy in developing countries along the lines

of adoption of exchange rate regime and the determination of the real or nominal

exchange rate variations. It attempts to investigate the following: (i) the role of

`learning' in exchange rate regime adoption; (ii) the economic implications of

adopting a monetary union in the Southern-Africa Development community (iii) the

role of politics in determining exchange rate devaluation; and (iv) the problem of

currency convertibility.

In general, it is widely accepted that exchange rates have a great impact on

macroeconomic performance of countries. Among other things, they affect overall

production performance, prices and trade aspects of economies. Since exchange rates

are important policy instruments in improving economic performance of countries,
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many economists have discussed exchange rate regime issues. Even though the

theoretical relationships are not quite clear, many studies suggest that there is a strong

link between the choice of the exchange rate regime and macroeconomic

performance. For example, some studies assert that a pegged exchange rate can lead

to lower inflation, but also to slower productivity growth.

This Ph.D. thesis partly builds theoretical models and partly empirically

investigates these models by employing various econometric, statistical and

mathematical techniques. In the empirical analyses, it endeavours to employ several

models and approaches. These are as follows: the probit model, Bayesian statistical

approach, Gauss-programmed simulations, the Generalised Autoregressive

Conditional Heteroscedasticity (GARCH) model and the structural Vector

Autoregression (VAR) model (with particular attention to tests for unit roots,

cointegration, Vector Error Correction Modelling, impulse response functions and

variance decompositions).

The rest of the introductory chapter is organized as follows. Section 1.2 presents a

detailed overview of the topics under this study. The overview presents these topics in

the following order: exchange rate regime adoption and leaming from neighbours, the

desirability of a monetary union in the Southern-Africa Development Community, the

political economy of devaluation and the impact of currency inconvertibility on trade

flows. In section 1.3, we outline the objectives and main findings of the chapters that

follow.
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1.2 Overview of the Topics under Study

(i) Exchange Rate Regime Adoption in Developing Countries: Learningjrom

Neighbours?

The issue of the choice of exchange rate regime has been an area of debate in

international economics already for many years. In particular, with the quest for high

economic growth, developing countries have been interested to know whether to fix

or float their exchange rate. In this regazd, a number of economic factors have been

found to determine the choice of exchange rate regime in these countries. To this end,

however, empirical work has not yet been conclusive as to what really aze the factors

that determine the adoption of exchange rate regimes in developing countries. We

attempt to explain the adoption of exchange rate systems in developing countries from

a social point of view, by `learning from neighbours'.

Quite amazing or puzzling is the tendency of some exchange rate regime(s)

within a geographical region to diffuse over time. For example, by 1995 there had

been a remazkable diffusion of a managed float in Asian developing countries, an

independent float in Central America and a crawling peg in South America.' Does this

tendency of adopting a similaz type of exchange rate regime over time have anything

to do with learning among regional neighbours? In other words, does learning among

neighbours determine the choice ofexchange rate regime in developing countries?

'The author did this survey from !MF's lnternational Financial Statistics issues for the period 1971-
1995.
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This study attempts to advance the phenomenon of leaming from neighbours as a

partial explanation for the choice of exchange-rate regime in developing countries.z

Efforts have been made over the past two decades to examine the factors or

considerations that have actually influenced the choice of exchange arrangement in

developing countries. Holden and Holden (1976), Heller (1978) and Dreyer (1978)

have used a variety of statistical techniques with cross-section data to test the

hypothesis that the choice of regime has been determined by the considerations

advanced in theoretical analyses. The explanatory vaziables used in general have been

based on ideas drawn from the literature on optimum currency areas, such as

indicators of relative openness and country size. Attempts have been made to test the

association between types of exchange regimes and economic chazacteristics found in

the sample group of countries. Heller finds that the choice between peg and float is

largely explained by the openness of the economy (the ratio of imports to gross

national product, GNP), size (GNP), and a measure of geographical trade

concentration. For peggers, trade concentration was found to be the main factor

affecting the choice between pegging to the U.S. dollar or the French franc and

pegging to a currency basket.

Dreyer also finds that pegging is associated with the small size and openness of

the economy, but not necessarily with trade concentration. The results obtained tend

to confirm the traditional view that lazger countries would tend to opt for a high

degree of exchange rate flexibility. The size of the economy, not the degree of its

ZMoreover, the results of this study could be interesting in that studies on "Learning from Neighbours"
have so far exclusively looked at Micro-economic cases such as decisions taken by individual agents or
industries. Thus, it can be claimed that our study will help to contribute to the investigation of
"learning" from a macroeconomic perspective such as Exchange-Rate Policy in developing countries.
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openness, appears to be the determining factor. This is due to a very high variation of

income among the countries in the sample. For example, Brazil, with an income of

~77.85 billion is 1300 times lazger than the Gambia with a national income of ~0.06

billion. On the other hand, the index of openness of Singapore - the most open

economy - is less than 32 times larger than the corresponding index for India - the

most self-sufficient country in the sample. Dreyer concludes that in order to reconcile

many differences between expected and actual behaviour, some additional measure of

vulnerability of a country to external disturbances would have to be developed and

another measure of internal stability incorporated.

Holden and Holden, like Heller, used discriminant analysis and similaz

explanatory variables to predict the choice between regimes, but they considered a

more differentiated classification of regime, including under separate regimes those

countries with co-operative arrangements and those officially classified as adjusting

their exchange rates according to a set of indicators. The results of this study were not

clear cut and this may suggest that the assumption that the actual choice is made on

the basis of economic information as suggested by existing theory is incorrect.

An altemative to the wide-ranging statistical approach is to examine the

experience of individual countries or groups of countries. Aghevli (1981) (see

Claassen, 199]) examines the exchange regimes and exchange rate policies of eight

Asian countries during the ] 973-78 period. Some of the countries maintained a de

facto peg to the U.S. dollar during most of that period, whereas countries that had

pegged to the pound sterling before 1971 changed their arrangement and instead

linked their currency to a composite of foreign currencies. Aghevli found evidence

that all the countries were reluctant to make adjustments in their pegged exchange
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rates to take into account differences in inflation performance at home and abroad.

These countries were also reluctant to take policy decisions that tended to give rise to

real effective appreciation in high-inflation countries and to real effective depreciation

in low-inflation countries.

The results from Aghevli's study show that the choice of peg did, however,

influence how the real and nominal effective exchange rates of the countries evolved

over the period. Those pegged to the dollar all had inflation rates higher than those of

their trading partners, and the trend depreciation of the dollar against those countries

over the period helped to offset the inflation differential. Where the inflation

differential was relatively small, the choice of a dollar peg helped to keep the real

effective exchange rate relatively unchanged. But for countries with higher inflation

the nominal effective depreciation associated with the dollar peg was not sufficiently

large to avoid relatively large discrete adjustments in the values of these currencies in

relation to the dollar. Those countries pegging to a basket of currencies recorded real

effective depreciation because, although their nominal effective rates were stable,

their inflation rates were lower than those of their trading partners or competitors.

However, Wickham (1985) argues that after the 1973-78 period covered by

Aghevli's study, the secular depreciation began to be reversed so that, other things

being equal, the maintenance of dollar pegs would have led to an appreciation and

exacerbated the external balance difficulties of the group of higher- inflation

countries. Thus, this would have reinforced Aghevli's argument that exchange

regimes affording more flexibility should be chosen by those countries. Again, in the

post sample period, at least one of the high-inflation countries (the Republic of Korea)

did alter its exchange rate arrangement from a dollaz peg to a government-managed
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flexible rate. Such analysis sheds further doubt on whether empirical work on the

actual choice of regime based on cross-section data should be used in any prescriptive

way by an individual country in determining its exchange regime.

Savvides (1990) tests the hypothesis that real exchange rate variability and the

choice of exchange rate regime are jointly determined. He does this by testing a

simultaneous limited dependent variable model with data from a cross section of

developing countries during the recent flexible exchange rate period. The results

indicate that, when simultaneity is taken into account, countries pursuing flexible

exchange rate policies experienced lower exchange rate variability. Drawing on the

exchange rate variability literature, both monetazy and real variables are found to be

insignificant determinants of real exchange rate variability.

Savvides' investigation into the determinants of the choice of exchange rate

regime suggests that countries experiencing greater real exchange rate variability opt

for more flexible exchange rate arrangements. It is demonstrated that variables from

both the optimum currency areas and the modern open-economy approaches are

significant determinants of the choice of exchange rate regime. It is particulazly

demonstrated that greater international capital mobility is associated with a fixed

exchange rate regime indicating an effort by policymakers to employ exchange rate

policy to offset the effect of capital movements on the current account.

As we have seen above, there have been a number of studies trying to offer

explanations for the adoption of a particular exchange-rate regime by a developing

country. One interesting observation here is that by the yeaz 1995, there had been a

remazkable system of diffusion of some regimes in pazticular regions. In fact, the

empirical survey conducted by Aghevli and Montiel (1990) (see Claassen, 1991) on
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the geographical distribution of exchange rate arrangements for developing countries

from 1983 to 1989 revealed this tendency. The survey found that countries within the

same region tend to adopt a similar type of exchange rate regime. For example, during

this period the upper section ofWestern Hemisphere countries pegged their currencies

to the US dollar, while the lower part of the hemisphere went for a crawling peg.

Again, almost all Asian countries chose a managed floating regime. The changes by

countries within the same region were happening at different times. Could this

behaviour be propelled by `neighbourhood effects' or `learning tendencies'?

Suppose there is a tendency among these countries to observe and imitate their

neighbours' economic performance strategies such as the choice of exchange-rate

regime. This could be a possible explanation of what we observed in the available

data: diffusion of some exchange rate regimes as a learning process among

neighbours. That is, by simulating a theoretical model of such a learning process we

could come up with the equilibrium of adoptions over time, which may be in

accordance with the data at hand. In what follows, we try to relate under certain

assumptions whether such a diffusion process can point to social learning behaviour

of countries in a neighbourhood.

Tbeory and evidence on learning by observing and doing

That individuals learn from their peers, neighbours, or friends is an important public

policy assumption that has been hypothesised to be a remarkable source of economic

growth (Romer, 1986; Lucas, 1993). While there are studies on associations between
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the behaviours of individuals and their neighbours that concern micro-economic

policies, these studies may not be valid in that they may be driven by common

unobservables (Evans, Oates, and Schwab, 1992). Or they may reflect, if real, peer

influences that do not entail leaming. The main featwe that differentiates external

effects due to learning from those due to mere mimicking or social pressure is that an

individual's productivity, not just his or her behaviour, is affected by his or her

neighbow's behaviow (Foster and Rosenzweig, 1995).

Just as the most appropriate test of learning by doing requires the measwement of

changes in productivity, or the rewards to productivity, that accrue from experience

(see, e.g., Bahk and Gort, 1993), the identification of leaming from neighbours also

requires information on productivity. One accurate measure of the changes in

productivity in ow case would be a country's annual Gross Domestic Product (GDP)

growth. The crucial assumption is that every country observes the progress (in terms

of GDP growth) of its neighbours with respect to the reigning exchange-rate regimes,

and compares this to its own. Hence if the country's progress is relatively behind that

of its neighbours who are adopting different regime(s), there is a high incentive for it

to adopt the most successful regime. Apparently, there is an issue of uncertainty here;

uncertainty about the payoffs (GDP increases) of regimes other than that adopted by a

particular country at the moment. So learning from those with experience is a priority

to the country that wishes to revise its exchange-rate policy.

Suppose that a country will always compare its economic performance (GDP

growth) against that of either its closest neighbows (defined by boundaries) or all

regional neighbows. Ifcountry A finds that its economic performance is lagging
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behind any of the two neighbourhoods' by a considerably great margin the incentive

for country A to switch to a new exchange rate regime will be high.

Let us define the incentive to change as the difference between average annual

o~oGDP rise for all neighbours with a different type of exchange rate regime from

country A's and the average annual o~oGDP rise of country A and the neighbours with

the same exchange rate regime as country A's. So there is low incentive to shift to a

new exchange-rate regime by country A if this difference is substantially above zero.

If the difference is zero, this implies that on average neighbours of both groups are

performing equally in terms of annual o~oGDP rise. If the difference is substantially

negative then annual o~oGDP index for neighbours with same regime is quite lower

than that of the other group, and hence any member country of the former group has

adequate incentive to change to any successful regime adopted by the other camp.

From the data at hand, we have found that the changes in exchange rate

arrangements for developing countries are in part explaining learning behaviour

between closest neighbours who have different regimes. That is, once country A

learns that its group's average economic perfom~ance is lower than the average

performance of its closest neighbours who have different regimes it will copy one of

the other exchange rate regimes especially from the more successful ones. Thus, if

country A's group average annual o~oGDP rise is considerably lower than the average

value of those closest neighbours with different regimes then country A copies one of

these neighbour's successful exchange-rate regimes since the incentive to change is

great. This finding cleazly explains the first `learning index' presented above.

There is also a partial but more appealing explanation of learning behaviour from

a regional point ofview in the analysis of 23 cases we undertook. Using our definition
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of "incentive to change" we have found that a number of countries changed by

comparing their present group's average economic performance within the whole

region with that of the regional neighbours who have different regime.

On the whole these early results from data have suggested that:

(i) Countries that do much worse than neighbours with a different regime change

regime.

(ii) Countries that don't do much worse than neighbours do not change; e.g. India and

Thailand have never changed regime.

Stylised facts

Several stylised facts can be drawn from both the data analysed and the geographical

distribution ofexchange-rate regimes in Asian and American developing countries. In

general, countries in the same region tend to adopt the same exchange-rate regime.

(i) No Asian country has a crawling peg system.

(ii) No American country has its currency fixed to a currency composite.

(iii) Malaysian and Singaporean changes correlate closely.

(iv) In Central America the independent float system dominates, while in South

America the crawling peg dominates; in Asian countries the managed float dominates.

(v) The data analysis undertaken shows that a switch to a new regime occurs when

either regional neighbourhood incentive to change or close neighbourhood incentive

to switch or both are substantially high.
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(ii) The Desirability of monetary union in Southern Africa Development

Community

As interest in the formation of a monetary union in the Southem-Africa Development

Community (SADC) grows, naturally, questions are being asked.3 Such questions

involve, among other things, the conditions under which the monetary union would be

desirable and viable, the desirable form and extent of such a monetary union, the

effects and implications of the monetary union for independence in national policy-

making, and about the implications ofeconomic disparities among member countries.

The empirical analysis we undertake in this thesis attempts, to some extent, to answer

these important questions.

At its 1991 Summit held in Arusha, Tanzania, the committee responsible for

managing the SADC decided that the organization should embark on macroeconomic

and sectoral policy planning and coordination. As pointed out by the organization's

Executive Secretary in January 1992, during the Annual Consultative meeting held in

Maputo, Mozambique, macroeconomic policy cooperation and coordination would

include the creation of a monetary union.

Interestingly, there exists a larger economic organization in the region known as

the Common Market for Eastern and Southern Africa (COMESA) whose membership

' The SADC constitutes the following countries: Angola, Botswana, Democratic Republic of Congo,
Lesotho, Malawi, Mozambique, Namibia, South Africa, Swaziland, Sychelles, Tanzania, Zambia and
Zimbabwe.
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also includes most SADC states.4 According to its Treaty, the aim of the COMESA is

to promote cooperation and development in all fields of economic activity, including

monetary affairs. Monetary cooperation has been interpreted to include establishing a

common monetary area with a greater measure of monetary stability in order to

facilitate economic integration. To this end, the authority of the COMESA decided in

1990 that the organization should work towards the establishment of a single currency

by the year 2000.

It should be noted that Southern Africa already has one monetary harmonization

scheme - the Common Currency Area covering South Africa, Lesotho, Namibia and

Swaziland. Mozambique has openly expressed interest in joining this currency area.

Other countries would like to see the rand become the common currency of ~outhern

Africa.

Literature review

A monetary union has been defined as an area withia which exchange rates bear a

permanently fixed relationship to each other. A monetary union with ostensibly fixed

exchange rates, but without integration of economic policies, a conunon pool of

foreign exchange reserves, or a single central bank, has been termed a"pseudo

exchange rate union" (Corden, 1972). A common feature of monetary unions is that

either there must be a single currency, or, if there are several currencies, these

" The COMESA membership consists of Angola, Burundi, Comoros, Djibouti, Ethiopia, Kenya,

Lesotho, Madagascar, Malawi, Mauritius, Mozambique, Namibia, Rwanda, Sychelles, Somalia,

Swaziland, Tan7ania, Uganda, Zambia and Zimbabwe.
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currencies must be fully convertible one into the other at irrevocably fixed exchange

rates, thereby effectively creating a single currency (Allen, 1976).

In forming a monetary union, countries are often motivated by the wish to reduce

transaction costs associated with the use of national separate currencies and to reduce

the unfavourable effects of exchange rate uncertainty on trade and investment. These

potential benefits from a monetary union are conditional on the stability of the value

of money, or on price stability. It is argued that the widespread use of a common

currency that is stable in value will minimize transaction costs.

Another important reason for forming a monetary union is to enhance the anti-

inflationary credibility (or price stability) of the monetary policy of inember countries.

The choice of monetary policy by individual countries is to a large extent conditioned

by the choice of the exchange rate regime. If exchange rates are fixed vis-à-vis a

dominant currency, member countries adopt monetary policies that are consistent with

those of the country issuing the dominant currency. Reducing the independence of the

domestic monetary authority in this way may foster its anti-inflationary credibility

provided that the monetary union is fonned with a"hard" currency so that price

stability is assured. This credibility gain for the non-German members of the

European Monetary System (EMS) was until the early 1990s an important feature of

the Exchange Rate Mechanism (ERM) of the EMS.

Monetary policy in a monetary union can be managed under several alternative

institutional arrangements. In the presence of a dominant country, that country's

cun ency may or may not circulate in other countries. Either way, its central bank may

set monetary policy for the union. The potential benefits to the other countries are

maximised if that currency is the most stable in value. For a long time this was the
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case among EMS members whose benefits accrued from the stability of the German

mark, itself the by-product of the formal independence of the Bundesbank from the

Ministry of Finance and its legal responsibility to ensure stability in the value of the

currency. The non-South African members of the Common Monetary Area (CMA)

have not derived similar benefits from monetary union because of the instability in the

value of the South African rand.

Alternatively, monetary policy in a monetary union could be set by a

supranational institution. In the CFA Franc Zone, composed of the West African

Monetary Union (WAMU) and the Central African Monetary Area (CAMA), for

instance, the central bank for each area sets or co-ordinates monetary policy for the

entire area. Given the nature of the exchange rate arrangement, the room to

manoeuvre monetary policy is small. That is why monetary cooperation in Europe

similarly entails the establishment a European central bank. An effective commitment

to price stability is a key aim of the central bank. This aim is enhanced by the

independence of the central bank from the national governments and by including a

commitment to price stability its statutes.

The desirable extent of a monetary union has been the subject of many

publications on "optimum currency areas'. An optimum currency area is one where

the advantages for internal trade of further expanding the area of fixed exchange rates

are just balanced by the disadvantage of giving up the freedom to devalue and

revalue. In other words, it is an azea over which the net advantages of monetary

cooperation are at an optimum. To maximize the net advantages, the optimum

currency azea theory suggests that there must exist within the area labour mobility,
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wage or price flexibility, diversification of the member economies and a high degree

of trade interdependence, as discussed next.

Although the benefit of monetary exchange is enhanced by widening the area

over which a single currency is used, there are reasons related to macroeconomic

disturbances which limit the size of an optimum currency area (Mundell, 1961). It has

been argued, for instance, that unless labour and capital can freely move between

regions, a decline in demand facing one region may lead to unemployment unless

there is flexibility of the nominal exchange rate. Assuming that wages andlor prices

are sticky, then real exchange rate depreciation can be achieved only through a change

in the nominal exchange rate. But depreciation would be out of the question if the two

regions belonged to the same cun ency union. For an optimum currency area, hence,

factor mobility must be high.

In practice, labour may not be as mobile between countries (even if they belong

to the same currency union) as within the same country. Formal immigration

restrictions, foreign exchange restrictions, social services and pensions that are not

available to migrants, and language and cultural differences may limit labour

mobility. Mobility of finance capital may be high, but not that of physical capital.

Concerning openness and regional interdependence, it has been asserted that the

larger the volume of inter-regional trade within the common currency area, the lazger

the cost saving from the currency union (McKinnon, 1963). It has also been

demonstrated that the usefulness of exchange rate flexibility to achieve extemal

balance, without inducing large internal price changes, is larger when the economy is

compazatively closed. In the event of a fall in demand for the county's exports, and

assuming that the economy is at full employment, resources must be shifted from
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production of non-traded goods to production of traded goods to maintain external

balance. If the non-traded goods sector is small, a large exchange rate adjustment is

needed to transfer those resources. Therefore, very open economies are suitable

candidates for fixed exchange rates vis-à-vis their trading partners, including the

formation ofcunency unions.

The European Community (EC) countries meet this criterion. There is a high ratio

of intra-EC trade compazed to trade with non-EC trading partners. The United States

and Canada also satisfy the trade criterion. There is a large amount of trade among

states and provinces in the US and Canada where the effect of currency unions has

been to enhance integration. In the CFA Franc Zone, trade among members of the

union is relatively low. The currency union among eastern Cazibbean countries also

shows only a small amount of intra-regional trade, with exports mainly directed to

non-union countries. In these two cases, the size of intra-monetary union trade is not

the chief reason for currency union. Rather, it is the desire for monetary stability

through a single monetary authority.

The diversification or lack of diversification of a country's production structure

determines the impact of an adverse shock on the economy. If a variety of goods are

exported, and if shocks occur to supply or demand, then their effect on the whole

economy will be less than the effect on individual industries. Therefore, other things

remaining the same, a diversified economy has less need for exchange rate flexibility

to deal with shocks.

With regard to fiscal policy, national actions may have significant effects on other

members ofa monetary union. If so there is need for policy coordination to internalise

these externalities. However, one question arises as regazds the form that policy
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coordination should take to minimize unfavourable external effects. Much depends on

the nature of extemal effects. There are essentially two types: macroeconomic effects

associated with stabilization policy and external effects related to budget discipline

and credibility of monetary policy. The first of these effects depends on the sign of the

shock. The problem could be excessive budget deficits or over-contractionary fiscal

policies. The second type of effects implies a sustained bias towards excessive

deficits. Therefore, rules or institutionalised procedures that put ceilings on deficits

may be the solution for the second type, but not for the first. But both types of effects

may be resolved through coordination of fiscal policies in a flexible manner.

Unfortunately, this relies on discretion. It may be put in place too late, it may be

subject to misinterpretation, and it may be difficult to monitor.

Issues of real and nominal economic convergence are also relevant to the

discussion of monetary unions. That, in the long term, monetary union implies

convergence of inflation rates because of convergence of monetary policy is obvious.

What is not so obvious is whether real convergence is a prerequisite or a consequence

of monetary integration. According to Mason and Taylor (1992), neither theory nor

experience identifies a unique level of nominal or real convergence as being

associated with a successful monetary union. Each case must be judged on its own

merits. Thus, the issue of how much convergence of nominal or real economic

performance is required before monetary union is established is at best controversial.
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Our Study

Our study in this book analyses short-run and long-run Real Exchange Rate (RER)

changes for the period 1980-1996 to assess the desirability ofa monetary union in the

Southern-Africa Development Community (SADC). The results suggest that most of

the SADC members have comparable degrees of RER variability and would be suited

to form a monetary union today. However, because of the prevalence of asymmetric

RER shocks across most of the economies, such a monetary union is likely to amass

large costs relative to the benefits. On the other hand, we assess the potential role of

monetary and fiscal policy co-ordination in reducing RER variances in the potential

Southern African monetary union (SAMU) by employing a Generalised

Autoregressive Conditional Heteroscedasticity (GARCH) methodology. That is, we

model and estimate the variance of RER shocks as a function ofan indicator of policy

co-ordination using a GARCH methodology. The analysis finds that common

monetary policies, other than common fiscal policies or co-ordinated monetary and

fiscal policies among potential members, would guarantee relatively low degrees of

RER variability in the region.

(iii) The PoliticalEconomy of Devaluation in Developing Countries

"Political economy" has been the term used for nearly three hundred years to express

the interrelationship between the political and economic behaviour. However, the
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growing interest in political economy poses a challenge to the traditional view that

economics and politics deal with separable concems and terrains or may even employ

different methods. While in the past the definition of "political economy" has

emphasised the management of the economic affairs of the state, the recent times

stress on political motivation of economic policies, i.e., the joint study of economic

and political processes and their effect on the choice of public policy.

According to Cukierman (1992), the chazacteristic that sepazates the new political

economy from the old one is mainly the methodology. In both cases economic and

political behaviour aze studied jointly. But the new political economy uses modern

tools and general notions from economic theory, game theory and econometrics and

integrates them with recent insights from political science. These developments seem

to have produced a deeper understanding of the interaction between the economic and

political behaviour of individuals or institutions, and the choice of economic policy.

Today one important question in analyses of macroeconomic adjustment in

developing countries concerns the political economy of stabilization programmes.

Why do some countries engage in stabilization programmes at the first sign of

disequilibrium, while others take the "ostrich approach"? Why do some countries

prolong unsustainable fiscal policies, inspite of having made a commitment to fixed

exchange rates? The new political economy-based theories of macroeconomic policy

- including those based on credibility, reputation and waz ofattrition - have provided

some vital insights into these issues.s Particulazly, a few researchers have argued that

governments that are politically stronger will find it easier to implement the policies

required for a successful macroeconomic adjustment.b This is because stronger

s See, for example, Berg and Sachs (1988).
6 See Alesina and Drazen (1991).
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goverrunents will be able to allocate the costs of adjustment to the different sectors of

the population without fear of damaging ( reduction in) their power and popularity.

Quite recently, Edwards (1994) analyses these broad propositions from an

empirical point of view within the context of stabilization-cum-devaluation

adjustment programmes. In that regard he employs two main specific tests. First, he

investigates the timing of devaluation episodes. The finding here is that most

devaluation attempts have been taking place in the early years of a government's

tenure in office since in democratic regimes governments are usually stronger at the

beginning of their administration. Second, he tests whether in those nations that have

more decentralized and more polarised political systems it is more difficult to

implement the fiscal policy adjustment required for a devaluation to be successful.

The results here provide some support to the contention that the political environment

is clearly related to the degree of success of adjustment and devaluation episodes. In

other words, the results provide statistically significant support to the view that

governments with greater political instability and weakness have more difficulty

implemmenting successful adjustment.

Our study in this book is similar to the first part of Edwards' (1994) investigation

in the preceding paragraph.~ The study attempts to explain major real exchange rate

(RER) depreciation or nominal exchange rate (NER) devaluation episodes occurring

in developing countries as a result of political behaviour. In the theoretical

explanation from an intertemporal discrete model, we clearly show that while big

RER depreciation or NER devaluation is indeed an economic phenomenon (i.e., when

the exchange rate becomes seriously overvalued) it is also driven by political and

~ Other authors have also carried out a similaz investigation. See, for example, Dornbusch ( 1987) and
Huizinga (1997).
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distributional considerations. The model assumes that the incumbent government has

a motive to win re-election by using NER devaluation as a tool to improve the

Balance of Payments in the last half of its tenure in office. This outcome is confirmed

by the empirical econometric (probit) analysis we thereafter undertake. Our study,

therefore, produces results that are in line with the previous studies' such as

Dornbusch (1987), Edwards (1994) and Huizinga (1997).

(iv) Currency Inconvertibility: Its impact on Trade Flows in Developing Countries

Currency inconvertibility is viewed as the presence of foreign exchange restrictions

that hamper the flourishing of world trade. However, in violation of the mandate of

the IMF - to refrain from imposing restrictions on the making of payments and

transfers for current international transactions - many developing countries are still

reluctant to ease exchange restrictions. That is, these countries have not yet

implemented adjustment policies in recent years to lay the foundation for allowing the

free exchange of their domestic currencies for foreign currencies for trade and service

transactions as well as for unrequited transfers. That is, they have not yet made a

move toward "current convertibility".

Why is currency inconvertibility undesirable? To reasonably answer this

question, we need to look at the reasons that the other side of the coin suggests -

currency convertibility. There are three reasons proposed by economists for currency

convertibility: to import world prices on which to base the reform process in

underdeveloped economies; to facilitate the import of foreign capital; and to aid

macroeconomic stability.
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In particular, the introduction of current convertibility helps eradicate distortions

associated with foreign exchange rationing. It allows consumers and producers to

make theit decisions on the basis of price signals - provided there are no domestic

adminstrative price rigidities and no distorting trade restrictions. In addition,

convertibility increases foreign competition by removing the protection afforded by

exchange restríctions, thereby bolstering improvements in domestic productivity.

Moreover, current convertibility can promote a positive environment, for investment,

with salutary effects on economic growth. However, only achieving full (currency)

convertibility will maximise the benefits, insofar as the free flow of capital can help

attract foreign investment.

It is argued that importing world market prices requires current account

convertibility - foreign exchange must be freely available to buy foreign goods to

import the prices of those goods. This, in turn, implies a need for comprehensive trade

reform. In addition, a fixed or pegged exchange rate is required to inculcate respect

for world mazket prices, a respect that would be lacking if such prices fluctuate

because the domestic exchange rate is fluttering about.

The argument for currency convertibility that it is an aid to macroeconomic

stabilization is rooted in "the monetarist view". Proponents of this view maintain that

capital account convertibility is desirable if monetary policy is to be effective in

creating and maintaining price stability, because capital flows provide information

about the private sector's expectations of future monetary policy.

Of course, there can also be negative transitional effects associated with the

establishment of current convertibility, as the expansion of foreign competition could

induce the restructuring ofdomestic production and lead to temporazy output losses.
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Furthermore, the move to full convertibility could result in capital outflows if the

macroeconomic policies are perceived to be inconsistent with a stable domestic

financial environment.

However, no investigation in the existing literature has paid attention to this

important relationship between foreign exchange controls and trade flows with regard

to empirical implications. This study, therefore, sets out to investigate the impact of

currency inconvertibility on trade flows in developing countries. It undertakes the

following two tasks: (i) building a theoretical model that relates the effects of

currency inconvertibility to trade flows; and (ii) estimating the Ordinary Least

Squares (OLS) and structural Vector Autoregression (VAR) Models to check the

effectiveness of foreign exchange controls. Further procedures such as variance

decompositions and tracing out the response paths from shocks to the system via

impulse response graphs are also carried out in the context of determining the strength

of the causal chain.

1.3 The Next Chapters

Chapter two uses a suitable econometric (probit) model to show that apart from

factors advanced in existing theory, " Neighbourhood Leaming Effects" are a very

powerful principle for directing developing countries in their choice of exchange rate

regime. In this chapter, we introduce two new variables that fairly encapsulate

features of leaming among neighbours. The new variables together with those
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advanced in theory are then used to determine choice of a managed float by analysing

1993 cross-section data from Asian countries.

In chapter three, we adopt a simple and straightforward model that incorporates a

Bayesian approach to determine the path of adoption of a managed float in the Asian

countries looked at in Chapter two for the period 1981-95. The main aim of the study

is to compare two cases. The first is the "forward-looking case" where policy makers

of each country, when they have to decide on the exchange rate policy, take into

account the fact that in the future they will learn from their present experience. The

second case, the "myopic case", such a learning effect is not incorporated. For the two

cases that are investigated, the results reveal that the forward-looking case

outperforms the myopic one in predicting the observed path. That is, the results

indicate that the forward-looking case better explains the data than the myopic one.

Therefore, the study concludes that the monetary authorities may be engaged in

making wilful learning decisions.

Chapter four analyses short-run and long-run Real Exchange Rate (RER) changes

for the period 1980-1996 to assess the desirability of a monetary union in the

Southern-Africa Development Community (SADC). The results suggest that most of

the SADC members have comparable degrees of RER variability and would be suited

to form a monetary union today. However, because of the prevalence of asymmetric

RER shocks across most of the economies, such a monetary union is likely to amass

large costs relative to the benefits. On the other hand, the study finds that common

monetary policies, other than common fiscal policies or co-ordinated monetary and

fiscal policies among potential members, would guarantee relatively low degrees of

RER variability in the region.
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In chapter five, we consider a discrete intertemporal model for a small open

economy that assumes that the incumbent govemment has a motive to win re-election

by using Nominal Exchange Rate devaluation as a tool to improve the Balance of

Payments in the last half of its tenure. Through a probit analysis, we then test the

hypothesis that a big RER depreciation is likely to occur during the first half of a

govemment's tenure by using annual panel data from 19 developing countries for the

period 1966-1995. The results of the analysis support the hypothesis.

Chapter six develops a model that relates the RER to trade flows under currency

convertibility and inconvertibility with respect to unrestricted and restricted trade

balances, respectively. The theory suggests that the RER will either have a negative or

zero or positive effect on the unrestricted trade balance; and the RER will have either

a zero or positive effect on the restricted trade balance. In the empirical investigation

of the effectiveness of the RER on the two trade balances, quarterly time-series data

for these variables are drawn from 28 developing countries and 14 Organisation of

Economic Co-operation and Development (OECD) countries. The study first runs

two simple linear regressions by using the Ordinary Least Squares (OLS) technique to

mainly test the influence of the RER on imports for the different groups under study.

OLS results show that RER devaluation negatively influences exports for most

countries in the restricted case and, in general, positively affects exports for the other

groups of countries. Furthermore, the results reveal that generally the RER has a

positive effect on imports for restricted-imports countries and a negative impact on

imports for unrestricted-imports countries.
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The chapter then uses recently developed-time series techniques such as unit root

testing, multivariate cointegration and then vector error-correction modeling (VECM)

in the vatiables of interest - imports, exports and the RER. These procedures are

introduced and illustrated both with respect to exposing additional channels of

causation to emerge and economic intuition of long-run relationships. The results

from using this multivariate setting and by the VECM in particular seem to show the

relative exogeneity of the RER in comparison to imports and exports mainly in the

unrestricted case. For most countries in the unrestricted case, the RER has a great

impact on the trade balance, either negatively or positively. This finding seems to

concur with the prediction of the developed theory in this study. The variance

decompositions reveal that in the unrestricted case, the RER plays a much more

influential role in explaining shocks to imports and exports than in the restricted case.

Decompositions for both grouped cases, however, reaffirm results derived from

within-sample Vector Autoregressions. However, shocks to the system, as indicated

through the impulse response graphs, seem to have had a more sustained if not more

pronounced effect in the restricted case than in the unrestricted one.

Finally, chapter seven presents a summary and concluding remarks on the main

findings of this thesis and offers suggestions for future research.
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Chapter 2

The Effect of Learning on Exchange Rate Regime Adoption:

A Preliminary Finding'

2.1 Introduction

By using a suitable econometric model, this chapter shows that beyond factors

postulated by theorists "learning" is a very powerful phenomenon for guiding

developing countries in their exchange rate policy. We introduce two variables that

fairly encapsulate features of leazning among neighbours. The new vaziables together

with those advanced in the existing theory are then used to determine choice of a

managed float by analysing 1993 cross-section data from Asian developing countries.

As we have already pointed out in the introductory chapter, existing traditional

studies on determination of exchange rate policy in developing countries have

concentrated on factors advanced by theory. Such factors are based on ideas drawn

from the literature on optimum currency azeas - such as the size of the coun[ry, the

degree of openness of an economy, the degree of international financial integration,

different inflation rates and a country's trade pattern.2 Attempts have been made to test

the association between types of exchange regimes and economic characteristics found

in the sample group of countries. However, these studies on the determinants of the

choice of exchange rate regime in developing countries do not point to one conclusion.

That is, factors found influential in one research paper have been found irrelevant in

other similaz studies. For example, Heller (1978), Dreyer (1978), and Holden~I-Iolden

(1976) used a variety ofstatistical techniques with cross-section data to test the

~ A slightly modified version of this study has been published in Applred Economics.

ZFor such studies in detail, see Crockett and Nsouli (1977), Dreyer ( 1978), Wickham ( 1985) and
Claassen ( 1991).
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hypothesis that the choice of regime has been detennined by the considerations

presented in the theoretical analyses.

Heller found that the choice between a peg and a float is largely explained by the

openness of the economy (the ratio of imports to gross national product, GNP), size

(GNP), and a measure of geographical trade concentration. For peggers, trade

concentration was found to be the factor affecting the choice between pegging to the

US dollar or the French franc and pegging to a currency basket. Dreyer found that

pegging is associated with the size and openness of the economy, but not necessarily

with trade concentration. Holden~Holden, like Heller, used discriminant analysis and

similar explanatory variables to predict the choice between regimes. The results of

their study were not clear-cut.

It could be possible that the factors suggested by existing theory on the

determination of choice of exchange rate regime by countries are just necessary but

not sufficient. Our study sets out to suggest and test, while taking into account the

factors proposed in the theoretical literature also, "learning" as an important

explanation for the trend of exchange rate regime adoption in developing countries.

We draw 1993 cross-section data from Asian developing countries to fulfil this. The

results reveal that "learning" has indeed been a powerful principle in directing

adopters of the managed float in the region.

The rest of the chapter proceeds as follows. In section 2.2 we present our

definition of "learning". In section 2.3 we outline the econometric model used in our

empirical analysis. Section 2.4 explains how we choose, describe and analyse our data

set. Results and discussion follow in section 2.5. Then, finally, we have concluding

remarks in section 2.6.



The Effect of Learning on Ezchange Rate Regime Adoption 33

2.2 Learning from neighbours: definition of the "learning" variable

As we have seen in the introductory chapter, there have been a number of studies

trying to offer explanations for the adoption ofa particulaz exchange-rate regime by a

developing country. One interesting observation here is that by the year 1993, there

had been a remarkable system of diffusion of some regime in a particulaz region. In

fact, the empirical survey conducted by AghevlilMontiel (1990) (see Claassen, 1991)

on the geographical distribution of exchange rate arrangements for developing

countries from 1983 to 1989 revealed this tendency. The survey found that countries

within the same region tend to adopt a similar type of exchange rate regime. For

example, during this period the upper section of Western Hemisphere countries

pegged their currencies to the US dollaz, while the lower part of the hemisphere went

for a crawling peg. Again, almost all Asian countries chose a managed floating

regime. The changes made by countries within the same region were happening at

different times. Could neighbourhood effects propel this behaviour?

"Neighbourhood" in this study is simply defined as a collection of countries

within the same geographical region. Suppose there is a tendency among these

countries of observing and imitating their neighbours' macroeconomic performance

policies such as the choice of exchange-rate regime. This could be a possible

explanation of what we observe in the developing regions: diffusion of some exchange

rate regimes as a learning process among neighbours. In what follows, we try to relate

under some assumptions whether such a diffusion process can point to social learning

behaviour of countries in a neighbourhood.

That individuals learn from their peers, neighbours, or friends is an important

public policy assumption that has been hypothesised to be a remarkable source of

economic growth (Romer 1986; Lucas 1993). While there are studies on associations

between the behaviours of individuals and their neighbours that concern micro-

economic policies, these studies may not be valid in that they may be driven by

common unobservables (Case 1991; Evans, Oates, and Schwab 1992). Or these studies
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may reflect, if real, peer influences that do not entail leaming. The main feature that

differentiates external effects due to learning from those due to mere mimicking or

social pressure is that an individual's productivity, not just his or her behaviour, is

affected by his or her neighbour's behaviour (Foster~Rosenzweig, 1995).

Just as the most appropriate test of learning by doing requires the measurement of

changes in productivity, or the rewards to productivity, that accrue from experience

(see, e.g., Bahk and Gort, 1993), the identification of learning from neighbours also

requires information on productivity. One accurate measure of the changes in

productivity in our case would be a country's annual Gross Domestic Product (GDP)

growth. The crucial assumption is that every country observes the progress (in terms

of GDP growth rates) of its neighbours with respect to the reigning exchange-rate

regimes, and compares this to its own. Hence if the country's progress is relatively

behind that of its neighbours who are adopting different regime(s), there is a high

incentive for it to adopt the most successful regime. Apparently, there is an issue of

uncertainty here - uncertainty about the payoffs (say, GDP increases) of regimes other

than that adopted by a particular country at the moment. So learning from those with

experience is a priority to the country that wishes to revise its exchange rate policy.

Suppose that a country will always compare its economic performance (GDP

growth) to that of its regional neighbours with different regime(s). Thus, if country A

discovers that its economic performance is lagging behind the average for its

neighbours with different regime(s) by a considerably great margin the incentive for

country A to switch to a new exchange rate regime will be high.

Suppose that country A is adopting regime r at time t. The incentive to change

(Social Learning) at time t by country A can be defined in two forms. One is the

difference between average GDP growth rate for all neighbours with a different type

of exchange rate regime from r(DIFFREGi~nra~e~~e) and the average GDP growth

rate for country A and all countries with regime r as country A (REGr~~pPa,,e~~e). This

differential will be our "learning" variable 1, Li, and can be defined formally as

follows:
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L~ - DIFFIZEG~~,DPaverage - REGr~e('iDPaverage (2.1)

So there will be high incentive to shift to a new exchange-rate regime by country A if

this difference is substantially above zero; which means the incentive to stick to

regime r will be decreased. That is, country A will learn about a different but more

effective regime in the neighbourhood. If the difference is zero, on average both

groups are performing equally in terms of GDP growth rate. If the difference is

substantially negative, then there will be quite low incentive for country A to change

to a different regime in the region.

The other form of learning would be when country A is assumed to compare its

o~oGDP rise (GDPRISEoW„) with the average of those neighbours adopting different

regime(s) from its own (DIFFREGi,cDPaverage). This form can be expressed as follows:

LZ - DIFFREGv~,DPaverage - oroGDPRISEowo (2.2)

Again, country A will have a high incentive to adopt a different regime if the

differential is substantially greater than zero; and it will stick to regime r if the

differential is quite below zero. This implies that if LZ increases the incentive to adopt

regime r is reduced.

On the whole, these assumptions here suggest that: (i) Countries that do much

worse than neighbours with a different regime will change regime; (ii) Countries that

don't do much worse than neighbours will not change regime.

2.3 Econometric Model

In estimating the determinants of the choice of exchange rate regime we immediately

face one problem: the regressand is by its nature a dichotomous variable which at best

can be represented by index numbers. It is inappropriate, however, to treat the
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dichotomous regressand as if it were a continuous variable and to use a linear

regression model. Unless ex ante indexing assigns to such a regressand values ranging

from plus to minus infinity, which clearly is of no sense, there will exist some sets of

values of regressors for which the expected value of the regressand will fall outside the

range of assigned index numbers.

An appealing way to get round this problem would be developing a model in which

the expected value of the dependent variable is restricted to the interval given by the

extremes of the range of index numbers. One such alternative approach is the Probit

analysis model.3 We proceed to show how this econometric model is employed in our

study.

A country either adopts or does not adopt a particular regime, say, r, conditional on

a particular factor. The adoption variable in this case is of the dichotomous type, 1 or

0. Thus, in the probit model a dummy variable d~` is observed and this describes the

decision made by a country as regards choice of regime r(adoption or no adoption):

d~` - 1, if a country adopts regime r;

d~ - 0, if a country does not adopt regime r.

Let i be any country deciding whether to choose regime r or not and k the explanatory

variables. In terms of the latent variable, we can write

y; -at~~kx;k}u;
k

where u; ~ IN(0, ~). In terms of the observed variable we can also write

y; - 1 ify;~` ~ 0;

y; - 0 otherwise.

(2.3)

'For a detailed discussion of the probit model, see Maddala (1983).
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The probability of observing y; - 1 for each country i is given by

P; - Prob(.y; -1) - ~
af~~kx;k

k
(2.4)

Q

in which ~[.] is the cumulative distribution function of the standazd normal. Denoting

the function inside the squaze brackets in equation (2.4) by z;, we then have P; -(z;).

The effect of a change in any of the explanatory vaziables on the probability P; is the

first derivative of P; with respect to that explanatory variable, x;k, and can be written as

fol lows:

a P; - ~(z;~ - m(z;)~k
a x;k a x;k a

where ~(.) is the probability density function of the standard normal.

On obtaining the probit estimates of the pazameters in the model, equations (2.4)

and (2.5) can be rewritten respectively as follows:

~

p; - ~(a ~- ~~k x;.)

d p~ -~(Lr}~~kJC;k)f3ka x,k k

(2.4')

(2.5')

n

where a (constant) and f7 k ( gradients) aze the estimated probit coefficients. Our

results from estimating model (2.3) will be interpreted along these lines: equations

(2.4') and ( 2.5').

There is need to clarify here. The results from equation ( 2.3) will only tell us the

relationship between the probability of choice of regime r and each individual

determinant, i.e., whether the relationship negative or positive. This equation can not
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tell us the value of the probability of choosing regime r with respect to individual

determinants. Nor can it explain the effect of a change in the individual explanatory

variables on the probability with respect to a particular explanatory variable. T'his is

because estimated coefficients from probit model (2.3) are not immediately

interpretable. We need to transform them into respective probabilities, and marginal

effects, i.e., the changes in the probabilities with respect to changes the individual

explanatory variables. Such interpretations are captured by estimations from (2.4') and

(2.5').

2.4 Choice, Description and Analysis of Data Set

We look at 1993 cross-section data for Asian developing countries for choice of

regime with respect to seven variables: two forms of the leaming variable (Li and LZ),

size of the economy (GNP), degree of openness of the economy (DOE), the degree of

international financial integration (DIFI), different inflation rates (DIR) and

geographic trade concentration (GTC). The selection of the year 1993 is necessary for

our study because during this period two thirds of Asian developing countries adopted

a managed float while the rest fixed their currencies. In other words, the managed float

almost diffused. This diffusion of the managed float makes our task very simple in

determining whether there is learning about the regime. If there is learning about the

managed float at all, on estimating equation (2.3) we expect that during 1993 the

relationship between the likelihood of choosing the managed float and "leaming"

should be negative.4 This implies that if the value of the leaming variable increases,

the probability of choosing the managed float goes down, and vice versa. Therefore, if

the estimated value of the probability of choosing the managed float is high enough

this will give us grounds on which to conclude that "]earning" had taken place and this

' The use of 1993 data is justified by the assumption that the observed pattern of diffusion of the
managed float in 1993 is based on GDP growth figures for 1992.
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resulted in the observed diffusion of the managed float during 1993 in the Asian

developing countries.

It should be noted that from 1979 to 1993 apart from the managed float other

exchange rate regimes were a fix to the US~, a fix to the f-sterling and a fix to a

currency composite. We have simply divided the exchange rate regimes into two

groups: managed float system and fixed regime. This simple classification is justified

by the fact that countries under study were changing from a fixed system to that of a

managed float.

We are going to estimate the parameters of equation (2.3) to fulfil the purpose of

this study. As we have already explained in section 2.3, in this equation the x's stand

for the chosen determinants of the choice of exchange rate regime in developing

countries.5 Our variables of interest in this case are z~ through x~ and are defined as

follows:

x~ - L~, for first form of learning as defined in section 2;

xz - L2, for second form of learning as defined in section 2;

xj - GNP, for size of the economy;

x4 - DOE, for degree of openness of the economy - defined as the ratio of

imports to GNP;

xs - DIFI, for degree of international financial integration - defined as the ratio

of foreign assets of the banking system to the money supply;

x6 - DIR, for different inflation rates - defined as absolute difference between

the average inflation rate for the world and that of the individual economy;

x~ - GTC, for geographic trade concentration - defined as the percentage of

total trade (exports plus imports) that is accounted for by the lazgest

trading partner.

SThese variables are not exhaustive. A number of studies have found `real exchange rate variability' an
important determinant of choice of exchange-rate regime in developing countries. For example,
Savvides (1990) found that countries experiencing greater real exchange rate variability opt for more
flexible exchange rate arrangements.
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In brief, the economic sense of the relationship between the choice of managed

float (CMF) and each one of the outlined determinants should be as follows: a

negative relationship between CMF and both of the learning variables, Li and Lz (as

already azgued in the first paragraph of this section); a positive relationship between

CMF and GNP; a negative relationship between CMF and DOE; a positive

relationship between CMF and DIFI; a negative relationship between CMF and DIR;

and a negative relationship between CMF and GTC.6

It is also worthy looking at the descriptive statistics of the explanatory variables.

These are given in Appendix A. In general, the standard deviations seem to be low.

The values of skewness for both variables of "Learning", Li and Lz, aze roughly

moderate. But for the rest of the vaziables, the values for skewness are substantially

positive.

2.5. Results and Discussion

In this section, we are interested in discussing three types of results: signs and

statistical significance of parameter estimates; predicted probabilities of the

explanatory variables; and marginal effects on the probabilities of choice of managed

float. These results follow after estimating the equation (2.3).

2.S.1 Economic and statistica! significance ofparameter estimates

In Table 2.1 below we show parameter estimates and corresponding standazd errors

and t-ratios. As we can see from the table, six of the explanatory variables have the

6Heller (1978) gives a broad discussion of factors like size of economy, degree of openness of an
economy, degree of international financial integration, different inflation rates and geographic trade
concentration.
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expected signs that are consistent with economic sense. And these are both forms of

social learning (Li and Lz), size of the economy (GNP), degree of international

financial integration (DIFI), different inflation rates (DIR) and geographic trade

concentration (GTC). We may be quick to mention that the decision to opt for a

floating system in the Asian countries is done regardless of the apparently high

degrees of openness in the region, i.e., DOE hardly determines the choice of a float in

the Asian Countries. Looking at the t-ratios, test of significance at the conventional

level of l00~o rejects relevance of variables GNP and DOE in the modeL That is, at this

level of significance these two variables have no individual influence on the choice of

managed float. Savvides (1990) finds a nonsignificant coefficient with the expected

sign for DOE.

The value of RZ from our probit analysis of all seven variables is 0.91. However,

this value drops to 0.43 if the two variables for social learning (Li and Lz) are

excluded from the analysis. This shows that our social learning variables explain much

of the variation in the choice ofmanaged float. Ofcourse, it is encouraging to note that

the values of intercorrelations among variables range from -0.2 to 0.1. Basing on these

values, we may rule out existence ofmulticollinearity here.

Table 2.1: Parameter estimates and their statistical significance - Probit analysis

Variable Param. Est. ((3) Standard error t-ratio Significant at IOo~o level?

Li -2.00 1.09 -1.83 Yes

LZ -0.80 0.51 -1.57 Yes

GNP f0.00 0.02 0.00 No

DOE 0.73 5.21 0.14 No

DIFI 1.17 0.38 3.08 Yes

DIR -0.14 0.05 -2.59 Yes

GTC -4.16 2.68 -1.55 Yes

Note: Critical value at l00~0 level ofsignificance is 1.31
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2.5.2 Predicted probabilities with respect to learning

In calculating predicted probabilities for the choice of managed float with respect to

all determinants under consideration, we are interested in finding Prob (y - 1) -~(z)

country by country - refer to equation (2.4'). These estimated probabilities are

presented in Tables 2.2a and 2.2b below.~ From these tables, we can see that for

floaters, the predicted probability of choosing the managed float system with respect

to L~ or LZ tends to decrease with higher GDP growth rate differentials. However, this

decrease in the predicted probability, as higher differentials are assigned, is faster in

the case of L~ than that of Lz for most of floaters. For fixers, the decrease in the

predicted probabilities is for all variations of the first learning index, Li. This case is

remarkably different from that of L2, where the decrease in the predicted probability

tends to zero a little slower as higher values of the learning index are assigned.

Of course, this only leaves us with the conclusion that among floaters there has

been a strong tendency to learn from neighbours by comparing their group's average

or individual country's figure for o~oGDP growth with that of the peggers (i.e., Li or LZ

as defined in section 2.2). Thus, while recognising the influence of each individual

determinant that has expected sign, it appears L i and LZ have been the main driving

forces for diffusion of managed float system in Asian developing countries under

study.

' Note that while allowing L~ and LZ to change from -3"~o through to 3"~0, the rest of the vaziables assign
observed values.
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Table 2.1a: Predicted probabilities of choice of managed float with respect to

Learning ( L,) - country by country

L, --3o~u L, --2olo L, --1 oIo L, - Oa~o L, - 1 o~a L, - 20~o L, - 3ol0
Country Other - obs. Other - obs. Other - obs. Other - obs. Other - obs. Other - obs. Other - obs.

Floaters

Cambodia 0.7673 0.102 0.0005 0 0 0 0

China 0 0 0 0 0 0 0

Indonesia 0.9999 0.9999 0.998 0.8106 0.1314 0.0009 0

Korea 0.9999 0.9826 0.5438 0.0294 0.0001 0 0

Lao P.D. Rep. 0.9995 0.9738 0.4761 0.0197 0 0 0

Malaysia 0.9999 0.9999 0.9972 0.7794 0.1097 0.0006 0

Maldives 0.9999 0.9999 0.9808 0.5279 0.0268 0.0001 0

Pakistan 0.9999 0.9999 0.975 0.484 0.0207 0 0

Singapore 0.9999 0.9999 0.9999 0.9995 0.9015 0.2389 0.0034

Srilanka 0.9999 0.9999 0.9719 0.4681 0.0188 0 0

Viet Nam 0.758 0.0985 0.0005 0 0 0 0

India 0.9999 0.9989 0.8599 0.1814 0.0018 0 0

Bhutan 0.9999 0.9999 0.9999 0.9945 0.7054 0.0721 0.0003

Philippines 0.9999 0.9941 0.6985 0.0694 0.0003 0 0

Afghanistan 0.6331 0.0485 0.0001 0 0 0 0

Pap. New Guin. 0.9999 0.9999 0.9999 0.9999 0.9986 0.8389 0.1562

Fixers
Bangladesh 0.7995 0.123 0.0008 0 0 0 0

Thailand 0.9222 0.281 0.0049 0 0 0 0

Western Samoa 0.0113 0 0 0 0 0 0

Mynmar 0.6985 0.0694 0.0003 0 0 0 0

Nepal 0.516 0.0244 0.0001 0 0 0 0

Fiji 0.6026 0.0409 0.0001 0 0 0 0

Tonga 0.4602 0.0179 0 0 0 0 0

Vanuatu 0.9913 0.648 0.0526 0.0001 0 0 0
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Table 2.2b: Predicted p probabilities of choice ofmanaged float with respect to

Learning (LZ) - country by country

LZ --30~o LZ --20~o LZ --1 oro LZ - Oo~o LZ - 1 oro LZ - 2olo LZ - 3ol0
Country Other - obs. Other - obs. Other - obs. Other - obs. Other - obs. Other - obs. Other - obs.

Floaters

Cambodia 0.9999 0.9999 0.9999 0.9878 0.9587 0.0401 0.0002
China 0.9999 0.9999 0.9998 0.9474 0.352 0.0087 0
Indonesia 0.9999 0.9999 0.9998 0.9608 0.4052 0.0125 0
Korea 0.9999 0.9999 0.9998 0.9564 0.3859 0.011 0
Lao P.D. Rep. 0.9999 0.9999 0.9999 0.9922 0.6628 0.0571 0.0002
Malaysia 0.9999 0.9999 0.9999 0.9911 0.6443 0.0516 0.0002
Maldives 0.9999 0.9999 0.9999 0.9996 0.9115 0.2578 0.0004
Pakistan 0.9999 0.9999 0.9998 0.9406 0.33 0.0073 0
Singapore 0.9999 0.9999 0.9999 0.9998 0.9463 0.3483 0.0084
Srilanka 0.9999 0.9999 0.9998 0.9671 0.4364 0.0154 0
Viet Nam 0.9999 0.9999 0.9999 0.9913 0.648 0.0526 0.0002
India 0.9999 0.9998 0.9941 0.6985 0.0694 0.0003 0
Bhutan 0.9999 0.9999 0.9999 0.9913 0.648 0.0526 0.0002
Philippines 0.9999 0.9999 0.9998 0.9699 0.4522 0.017 0
Afghanistan 0.9999 0.9998 0.9922 0.6628 0.0571 0.0002 0
Papua N. Guin. 0.9999 0.9999 0.9998 0.9564 0.3859 0.0113 0

Fixers
Bangladesh 0.0037 0 0 0 0 0 0
Thailand 0.0039 0 0 0 0 0 0
Western Samoa 0.0013 0 0 0 0 0 0
Mynmar 0 0 0 0 0 0 0
Nepal 0.0091 0 0 0 0 0 0
Fiji 0.0035 0 0 0 0 0 0
Tonga 0.0062 0 0 0 0 0 0
Vanuatu 0.0314 0.0001 0 0 0 0 0
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2.5.3 Estimated margina! effects of explanatory variables

Here we are interested in examining partial derivatives of probability of choice of

managed float with respect to each determinant. These partial derivatives are presented

in Table 2.3. In this case, equation ( 2.5') applies. Holding all other factors constant, a

one-percent increase in Li induces a change between -lo~o and Oo~o in the probability of

choice of managed float for floaters, and a reduction of between -0.010~o and Oo~o in the

probability of choosing managed float for fixers. And a one-percent increase in LZ

leads to a fall of roughly between -0.5"~o and Oo~o in the probability of choice of

managed float for both floaters and fixers.

But a one-percent increase in GNP decreases the probability of choice ofmanaged

float by about Oo~o for both floaters and fixers. This is conceivable since GNP has

almost a zero influence on the choice of managed float. As with respect to DIR and

GTC, a one-percent increase leads to a change in the probability of choice managed

float over the range ~.10~o to 0"~o and -2"~o to Oo~a, respectively, for floaters; and

roughly a Oolo change for fixers with respect to both these variables. Lastly, a one-

percent increase in the vaziables DOE and DIFI induce roughly similar positive

response in the probability of choice of managed float: an increase ranging from Oo~o to

0.70~o for floaters, and Oo~o to 0.06a~o for fixers.



46 Chapter 1

Table 2.3: Estimated marginal effects of individual determinants on the

probability of choice of managed float - country by country

Country
L~ LZ GNP DOE DIFI DIR GTC

Floaters

Cambodia -1.211 -0.4844 0 0.442015 0.708435 -0.08477 -2.51888

China -0.215 -0.247 0 0.0175 0.07286 -0.04286 -0.0367

Indonesia -2E-05 -8E-06 0 7.3E-06 1.17E-05 -1.4E-06 -4.16E-05

Korea -0.0044 -0.00176 0 0.001606 0.002574 -0.000308 -0.009152

Lao P.D. Rep. -0.0074 -0.00296 0 0.002701 0.004329 -0.000518 -0.015392

Malaysia -2E-05 -8E-06 0 7.3E-06 1.17E-05 -1.4E-06 -4.16E-05

Maldives -2E-05 -8E-06 0 7.3E-06 1.17E-05 -1.4E-06 -4.16E-OS

Pakistan -2E-05 -SE-O6 0 7.3E-06 1.17E-05 -1.4E-06 -4.16E-05

Singapore -0.0002 -8E-05 0 7.3E-05 0.000117 -1.4E-05 -0.000416

Srilanka -2E-05 -8E-06 0 7.3E-06 1.17E-05 -1.4E-06 -4.16E-05

Viet Nam -1.215 -0.486 0 0.443475 0.710775 -0.08505 -2.5272

India -0.0002 -8E-05 0 7.3E-OS 0.000117 -1.4E-05 -0.000416

Bhutan -0.0002 -8E-05 0 7.3E-05 0.000117 -1.4E-05 -0.000416

Philippines -0.001 -0.0004 0 0.000365 0.000585 -7E-05 -0.00208

Afghanistan -1.3104 -0.52416 0 0.478296 0.766584 -0.091728 -2.725632

Papua New Guinea -0.0002 -8E-05 0 7.3E-05 0.000117 -1.4E-05 -0.000416

Fixers
Bangladesh 0.001 -.0004 0 0.000365 0.000585 -7E-OS -0.00208

Thailand 0.005 0.002 0 0.001825 0.002925 -0.00035 -0.0104

Western Samoa -0.035 -0.014 0 0.012775 0.020475 -0.00245 -0.0728

Mynmar -0.103 -0.0412 0 0.037595 0.060255 -0.00721 -0.21424

Nepal -0.105 -0.042 0 0.038325 0.061425 -0.00735 -0.2184

Fiji -0.013 -0.0052 0 0.004745 0.007605 -0.00091 -0.02704

Tonga -0.035 -0.014 0 0.012775 0.020475 -0.00245 -0.0728

Vanuatu -0.043 -0.0172 0 0.015695 0.025155 -0.00301 -0.08944
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2.6. Concluding Remarks

This study has used a Probit model that hinges on one hypothesis: a country, faced

with a number of structural factors, takes into account "Neighbourhood Effects" or

"Learning" before fixing or floating its currency. We have found that "Social

Leazning" has been greatly influencing exchange rate policy in Asian developing

countries. This finding suggests that apart from factors advanced in the existing

theoretical literature "Leaming" may be an important determinant of choice of

exchange rate regime in developing economies. Thus, it suggests that neighbourhood

effects other than economy structural characteristics can, to a great extent, influence

exchange-rate policy in developing countries. This factor has been completely

ignored by previous studies on the choice of exchange-rate regime in developing

countries. We, therefore, do not hesitate to recommend that "leaming" should be

taken very seriously in this regard. This result, however, is just preliminary, as we do

not know whether the type of learning in this respect is myopic or forwardlooking.

Again, the study is limited in that it draws only data from the Asian developing

countries. This research on "Neighbourhood Effects" or "Learning" can be extended

to other developing regions.

However, our results do not confirm those from previous studies for a crucially

important economic structural factor, degree of openness of the economy (DOE). In

this study we have found that the vaziable DOE is not influential in the choice of a

float by the Asian countries. Of course, it is widely argued that floating is not a

feasible alternative for most of the developing countries. The basis for this azgument

is that for some developing countries market forces could not produce a dynamically

stable equilibrium price of foreign currency. It is believed that a low degree of

openness of the economy (together with the presence of a developed internal financial

mazket integrated into the world market) is necessary in order to consider floating as a

feasible option. But a very important question here is "why did most of these

countries under study go for the floating system if DOE is regarded as the most
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important factor when deciding whether to opt for a float or not?" One reasonable

answer to this question is that countries in this region might have seriously considered

neighbourhood effects (especially Li) when opting for a float regardless of the

seemingly high degrees of openness. As the results from our analysis reveal,

neighbourhood effects explain about SOo~o of the variation in the probability of choice

of a float.

It would be interesting to determine the direction of this "social learning", i.e.,

finding a way to tell the type of leaming in this case. For example, we could use the

Bayesian approach to determine whether this learning is forwardlooking or myopic.

This task is left to chapter 3.
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Appendix A: Table oJdescriptive statistics

Variable Mean Standard deviation Skewness

SL i -0.0086 0.2645 -1.008

SLZ -0.0143 0.4SS8 -3.846

GNP 707.45 15072 29.779

DOE 0.0036 0.049 20.076

DIFI 0.0029 0.045 4.906

DIR 0.1695 2.7287 5.217

GTC O.OOOS 16 0.0095 31.288

Appendix B: Sources ojdata

GDP growth rates: percentage GDP increases over previous year for 1993 (IMF, IFS,

1994)

GNP: Hundreds thousands of US dollars at market prices for 1993 (World

Development report, 1995).

IM: Hundreds of thousands ofUS dollars of total imports for 1993 ( IMF, Direction of

Trade, 1994)

DIR: Absolute deviation from world average inflation rate, 1993 (IMF, IFS, percent

change in CPI, 1994)

FA: Millions of US dollars of commercial bank assets abroad, 1993 (IMF, IFS, 1994)

M: Money supply in millions of US dollars, 1993 (IMF, IFS, 1994)

GTC: Total trade (exports and imports) with the largest trade partner divided by total

trade (exports and imports) with the world, 1993 (IMF, Direction ofTrade, 1994)



Chapter 3

Forward-looking Learning Behaviour of Exchange Rate Policymakers

3.1 Introduction

In chapter 2, it is shown that apart from factors hypothesized by theorists "Neighbourhood

Effects" may have been a possible guide for developing countries in their exchange rate

policy.' But this finding has not gone further in explaining whether such learning may be

forwazd-looking or myopic. In this chapter, we adopt a simple and straightforward model

that incorporates a Bayesian approach to determine the path ofadoption ofa managed float

in Asian developing countries for the period 1981-95. The exchange-rate policymaker is

viewed as a maximising agent who faces a difficult situation in which he has to choose,

from a set of available options, an exchange-rate regime that is optimal. He makes his

choice based on what he leams from regional neighbouring countries about the outcome of

using a particular exchange-rate regime. For the two cases that aze investigated forwazd-

looking learning and myopia - the results reveal that the forward-looking case outperforms

the myopic one in predicting the observed path. The study, therefore, concludes that the

monetary authorities in developing countries may be engaged in making wilful learning

decisions.

Existing research on social leaming has entirely looked at micro-related leaming

behaviour - i.e. studies reporting associations between the behaviours of individuals and

their neighbours with regard to decisionslpolicies taken at householdlfirm level. Most of

these studies have concentrated on technology diffusion as a process of learning in micro-

'For such recent finding, see Khamfula (1998).
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economic policies. For example, Forster and Rosenzweig (1995) build a target-input model

of new technology based on Jovanic's (1994) model to establish and carry out tests for

individual and external learning effects based on panel data describing farmer behaviour and

profitability at the onset of the "Green Revolution" in India. This time period, when new

agricultural technologies were first imported into India, is pazticularly useful for examination

ofhypotheses conceming learning: while prior to the introduction ofnew seeds farmers had

been using essentially the same technology for decades, new opportunities for greater

productivity arose at least in some areas of the country for the first time.

Most of these adoption models are dynamic and derive analytically the behaviour of the

diffusion process over time. Much of this research has been inspired by, and has attempted

to explain, the frequent empirical findings of S-shaped patterns ofaggregate diffusion over

time. Z These empirical studies of technological diffusion suggest the spread of new

technologies is usually a gradual process, with considerable lags between successive

adoptions of an innovation by various users. Many of these studies stress the role of

communication, as done in Mansfield's (1961) seminal paper, which derives analytically an

S-shaped diffusion path assuming that the driving force of the diffusion process is imitation.

A number ofextensions on Mansfield's approach specify diffusion behaviour similazly and

show that diffusion processes can be described quite accurately by compact mathematical

formulas such as a logistic curve and other specific sigmoids.' The parameters associated

with these functions aze determined by factors characterising the distribution of certain

properties (e.g., risk aversion and wealth) over the population of decision makers as

zSee, for example, Griliches, 1957.

3See Hernes (1976) and Lerviks (1976).
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well as by economic factors pertaining to the innovation and the environment in which it is

being introduced.

Feder and O'Mara (1982) derive the aggregate diffusion curve of a scale-neutral risky

innovation with risk-neutral farmers, equal size farms, and normally distributed prior belief

regarding the mean yield of the new technology. Assuming a Bayesian learning process, they

show that aggregate adoption at each point in time is a function of cumulative aggregate

adoption prior to that moment and that the resulting diffusion curve can be sigmoid. Their

results provide justification for the use of cumulative adoption as an index of learning and

experience in formulating a perceived production function in lieu of specifying a full-fledged

Bayesian learning model.

Manski (1993) uses elementary nonparametric regression theory to integrate economic

and sociological thinking about expectations and choice. The main result is a Social Leaming

Proposition giving conditions implying that a person who observes the outcomes realised by

a set of `role models' can use these data to estimate nonparametrically the expected utility of

an action. The Social Leaming Proposition is first developed for static discrete choice and

then extended to finite-horizon dynamic discrete choice problems. The key to the extension

is a Representation Lemma showing that any dynamic problem has an observationally

indistinguishable static representation.

Kapur's (1995) rather exciting paper attributes the slow diffusion of innovations to an

informational externality in the adoption process. The profitability of new technologies is

uncertain but firms can learn progressively through observing the adoption experience of

others. Given this prospect ofsocial learning, every firm would prefer that other firms adopt

before it does. In the absence of explicit co-ordination, the firms could end up in a sequence

of waiting contests. This results in staggered adoptions even when all firms are ex-ante
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identical. The pace ofdiffusion ís determined endogenously, and shown to depend on the

characteristics of innovation.

The Besley-Case (1994) model looks at learning spillovers in agriculture. In their model,

estimated using data from one village in India, the technology adoption model is one in which

the profitability of adoption is uncertain and exogenous; farmers thus learn from experience

about true profitability. The model embodies a tradeoff between current profitability and the

value of learning that arises through the dependence of future beliefs on sowing decisions.

In this model, one farmer's sowing decision is conditioned on that of all other farmers,

because their decisions affect the conditional distribution function ofbeliefs about the new

technology. This type of model contrasts with that of target-input in that in target-input

models what is unknown and stochastic is the best use of inputs under the new technology.

Under models of uncertain but exogenous profits (such as the Besley-Case model), the

profitability of any new technology may not grow over time as knowledge accumulates. We

apply the Besley-Case model with modification to the case ofexchange-rate policy diffusion

in developing countries.

The rest of the study is organised as follows. Section 3.2 presents our Learning model

for exchange-rate adoption. In section 3.3 we describe how to implement the model with data.

The procedure for simulations is presented in section 3.4. Discussion of results from

simulations of our model (for the two cases: Forward-looking Leaming and Myopia) are

presented in section 3.5. Finally, section 3.6 concludes.
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3.2 The Leaming Model of Exchange Rate Regime Adoption

In this section we apply, but with some modification, the Besley-Case (1994) model to the

case of macroeconomic policy in exchange-rate adoption. Our case requires that the choice

ofany regime by monetary authorities has to be made on the assumption (or reality) that the

regime will be operating in the whole economy, and not in some parts of the economy. This

case is different from that of the original model where each fatmer has a number of fields and

has the option to select how many to sow to the new variety at each date. Our area of

concentration in this study is the Asian Developing Region. The data at hand reveal that by

1991 about 920~0 of countries in this region had adopted the managed float exchange-rate

regime. We wish to alter the Besley-Case (1994) model for our rudimentary dynamic model

that will help explain the diffusion of this populaz exchange-rate regime (call it regime y) as

a learning process. This modified model will be the basis of the empirical analysis we are

going to carry out.

The standard approach in learning models is to assume that agents are forward looking

and Bayesian. We employ this approach here, concentrating on the cases of forward-looking

and myopic behaviour of our agents (the monetary authorities of countries under study).

Overall, by bringing the standard rational-choice learning model to the data, we anticipate to

learn more about its implications and better appreciate its strengths and weaknesses.

We start by hypothesizing that at each date, there is a number of countries, n- in a

neighbourhood ofM countries - that adopt regime y. ( Note that n is variable with time, i.e.,

n(t) - 0, 1, 2, ..., M). Suppose that the adoption of regime y is determined by a country's

current expected payoff (percentage increase in GDP), or„ from this regime. Also assume that

beliefs about regime y evolve over time with either own experience ~r from
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neighbours'. The process of evolution is explained by a conditional distribution function

H`(a,,, ~oc„ M), where at„ is the future value of the state variable. It should be emphasised that

the conditional distribution depends on all M countries' adoption decisions ( in a way we will

clarify below).

The model embodies a trade-off between current payoff and the value of learning that

emerges through the dependence of future beliefs on adoption decisions. In this case a

country's decision to adopt is conditional on that of the rest of countries, since their decisions

affect the conditional distribution function ofbeliefs about regime y. Country i's decision to

adopt can then be described as follows:

V;(a ~)-Max {a~~-Q JV ~.~(a,t,).d H`(a,t~ ~ a,~[Y, ~;-~. .M)}
~Y,~a ~ ,.,

subject to initial conditions [ j) ~ is given and (3.1)
~ J r-~~jeM

~J E Y- set of possible regimes at any time period t.~

where V',,,(oc,,,) is the value of entering period ttl with state variable a,.,.This state variable

can be thought of as measuring the increased return from adoption of regime y. Every

monetary authority's adoption decision is conditioned on that ofall other authorities, because

their decisions affect the conditional distribution function ofbeliefs about regime y. The set

of possible regimes in any period of time is assumed fixed.

The type of leaming considered above is forward-looking. The monetary authorities are

using immediate history of the performance of regime y in their neighbourhood to

forecast the future path of the regime. It is this evaluation that determines the choice of
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regimey by the monetary authorities4 We will not look at the case of Cooperative Leaming

since the environment of the study is just not suitable for that. That is, in our study we do not

have the situation in which countries bargain as to what exchange-rate policy each one of

them should adopt. Instead, we will concentrate on the case in which the adoption decisions

aze based solely on current payoffs. This is the case of myopia where (3 - 0 in equation (3.1)

above. In the myopic case the monetary authorities will fail to realise the value of leazning;

their adoption decisions will solely be based on current payoffs with regime y. This is as if

they did not care about the future at alL Thus, even though it is possible in the myopic case

for the monetary authorities to observe the retums from past adoption decisions and to update

their beliefs, this is not a wilful learning behaviour.

3.3 Implementing the Model with Data

The model we have presented in section 3.2 provides us with an approach to learning that

we employ in our empirical analysis. In this light, it is important to introduce the specific

structural assumptions. Assume that the monetary authority in each country seeks a

maximum payoff from employing regime y.s This supposes that the old regime has a known

fixed component to its retutn which is normalised to zero. We then have the following

4[t should be emphasised that although this study focuses on learning and exchange rate regime adoption,
it is important to acknowledge that there may be other reasons, not captured here, that could be equally
important in determining the choice of exchange rate regime. See Khamfula (1998) for such other
factors.

SAs a measure of the changes in productivity, leaming from neighbours in our study is identified by GDP
growth rates from the following Asian countries: Bhutan, Cambodia, China, India, Indonesia, Korea,
Malaysia, Maldives, Pakistan, Papua New Guinea, Philippines, Singapore and Sri Lanka.



60 Chapter 3

simple payoff function to country i from employing any regime at time t

n~~ - SH(g~~ } Y~~ } ea (3.2)

where S„ is an indicator variable that equals one if regime y is employed. The indicator

variable is attached to the extra component, (6;, f Y;,), that emerges from adopting regime y.

The extra component has two parts: a component 8;~ solely due to employing regime y and

a random component, y;,, which is known to the country's monetary authority ex ante. The

last term, E;,, occurs whether or not regime y or the old regime is used, of which the monetary

authority is assumed not to know. This term is just an idiosyncratic economy specific shock

to country i. In our case here we have assumed that economy specific influences (such as

political environment, hence the degree of the monetary authorities' independence) are

negligible.

It is also assumed that the monetary authority is learning about the mean of B„ denoted

by o~. Thus prior to employing regime y, the monetary authority holds a belief about the

mean of 6;,. The monetary authority receives ex ante random shock, y;,, that affects the

payoff of adopting regime y. They then choose whether or not to adopt regime y. Then, the

payoff to regime y, ó;,, is realised together with the shock e;,.

The expected payoff to the monetary authority at time t from employing regime y, once

y;, is known, is:

E{n~~ I oc,} - a~ } Y~~ (3.3)

The monetary authority leams about regime y when the payoff deviates from the
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expectation. This deviation can be written as:

n;, - E{ n;, ~ a,} - 8;, - a, f e;, (3.4)

Every monetary authority in the neighbourhood uses this deviation (3.4) to update their

beliefs about the mean value of 8;,. Both random variables are assumed to be normally

distributed with variances as follows: the realised payoff from regime y, g;,, has variance oZe;

the economy specific shock, e;,, has variance aZE. In addition, the monetary authority's belief

about the true value of a is normally distributed with mean o~, and variance az~.,. With these

assumptions, it can be proved that the belief held about the mean of 8;, is updated according

to Baye's rule as

a,.~ - a, - [lt,~(~t, f ~,)}(á, - E{á, ~ a,}) (3.5)

where a bar over a variable denotes its mean taken over all n(t) countries that adopt regime

y at time t and ~t,(n(t)) - [{ 028 -~ oZE } In(t)]-' ;~, - 1 Io2Q .

The meaning of this formula , which ís a generalisation of standard results in Bayesian

learning models, is that the monetary authorities will revise upward their estimate of the

mean of 6;, if the outcome is better than they expected on average and revise it downward

otherwise.b The formula can be used to construct the conditional distribution function

H(a,,,~a„ n(t)) needed for the theoretical model built up in the previous section. This is a

normal distribution with mean a, and variance (oZa.~Z~{(aze t azE)b(t) t aZQ,,}.

óSee De Groot (1970), for exampie.
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This conditional variance is monotonic in n(t) since adopting regime y provides information

with which prior beliefs aze updated. When n(t) - 0, there is nothing learned and the

distribution of ac~„ is degenerate at a„ i.e. no leaming takes place. If n(t) is a positive value,

the conditional variance ofoc,,, is positive; the monetary authority may update to a new view

of the mean, and the more regime y diffuses in the neighbourhood, the farther the future

belief may move from the current belief. However, since the current beliefs are unbiased, the

mean of future beliefs is the same as that of the cun-ent beliefs.

To determine the whole updating process just described, the initial distribution of the

priors is given. Thus, it is supposed that the monetary authorities begin with beliefs

represented by normal distribution with mean ao and variance aZa.o. Table A contains the

values of these parameters that are most likely in the data. We emphasise on the strong

assumption that the monetary authorities share knowledge of payoffs.

It is necessary to specify the payoff from adopting regime y to apply the theoretical

model of the last section. This will be the gain in adopting regimey over any of the rest of

regimes. Thus, in terms of the notation in the previous section,

f ~(a~) - a~ ~ Y~~ (3.6)

This is the expected gain to country i from using regime y at date t. The distribution ofY;,

is again assumed to be normal with mean zero and variance azY.

To implement the model laid out above, we also need to identify the vaziances

employed in the conditional probability function, which specifies how beliefs aze updated,

and the variance ofY;,. Central to the identification procedure is the assumption that by 1995
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learning about regime managed float regime is complete. That is, given this, we are just

looking at a static case in this period. Note that the estimates for aze and azE are constant at

every point of updating. The only values that change every period are a and its variance.

These parameter estimates that we calculate are given in Table A in Appendix A.

3.4 Procedure for Simulatious

Our empirical model begins with specified values of (ao, aZ~,o), the initial parameter values

chazacterising the monetary authorities' beliefs about regime y. The aim here is to simulate

the monetary authorities' decisions using these specified priors together with values of the

pazameters discussed in the previous section. The simulation results for different initial

values of the monetary authorities' priors can then be compared with the diffusion path

observed in the data. Thus, we characterise the equilibrium paths of behaviour using

parameters that are identified from the data and compaze these paths with the actual diffusion

observed in the data.

To specify initial values of (ao, az~,o), we use our updating formula (3.5) and GDP

growth proportions realised by Asian developing countries that adopted the managed float

system during the period between 1978 and 1980 to update beliefs about the regime. Here

we aze assuming that the average GDP growth proportion for the current year is the expected

growth rate for the next yeaz. As already noticed, even though the managed float regime was

first used in 1978, we have decided to start from 1981 in order to obtain the priors for a and

its variance. This is done to have a good estimate of the starting values of these pazameters.
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The monetary authorities then cany these updated beliefs into the next yeaz.

We simulate the model for the two cases described above - forward-looking learning

and myopia - using a programme run by Gauss application. In each case, 5 vectors of 20

iterations each aze obtained in these simulations for every year using the appropriate priors

and updated values. Thus, in every year, with the total number of 13 countries under

consideration (see note 4, for such countríes), every iteration chooses the number ofadopters

of the managed float.

A clarification on how we arrive at the priors and then estimated and simulated values

in table A is in order here. To get the prior beliefof annual o~aGDP rise ao - 0.058 (refer to

the bottom of table A) we simply average the averages of annual o~oGDP rise from 1978 to

1980. Again, the variance for this initial annual o~oGDP rise aZ,~,o - 0.134 we also calculate

from the averages of o~oGDP increases for the yeazs 1978-1980. To arrive at the values oZE

- 0.00119 and aze - 0.001 we regressed current average GDP growth rates on their previous

values over the period 1981-1995 i.e. current average o~oGDP growth is a function of the

previous value plus the noise e,. Note that these two values (aZE - 0.00119 and aZB - 0.001)

aze constant at every point of updating.

Having obtained the initial parameters, the next step is to show how the prior beliefs

(ao and aZa,o) are updated through the yeazs. To obtain the updated a for 1981 for the

forwazd-looking leaming we substitute these prior values into equation (3.6) (with n(t,0) -

2, simulated number ofadopters using ao - 0.058). Next, we obtain the simulated number

ofadopters (i.e. predicted number of adopters) for 1981 using the updated GDP growth rate,

a81 --0.035. Then we update the prior variance, aZQ,o - 0.134, by substituting this value

together with our constant variances (a2E - 0.00119 and o26 - 0.001) and n(t,0) - 2 into
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equation (3.5) to get azQ.gi - 0.13397. Then simulate number ofadopters in 1982 using these

1981 updated priors. We proceed in this fashion, updating priors and simulating number of

adopters, in each yeaz from 1981 to 1995.

As for the case of myopia we simply simulate the number of adopters in each period

of time using current average GDP growth rates. And we again use the same variances of

oZE - 0.00119 and oze - 0.001 at every point ofupdating to come up with respective annual

variances. It should be reiterated that these priors apply to both cases under focus. While the

myopic case uses current average GDP growth proportions, the forward-looking case uses

updated GDP growth rates obtained by using Baye's rule, i.e. formula (3.5), given in section

3.3 above.

3.5 Discussion of Results: Forward-looking Learning versus Myopia

We aze interested in two types ofresults here. The first is how faz predicted diffusion paths

for learning and myopia are in line with the observed one. Figures A 1 and A2 show that the

forward-looking path more or less follows the observed data of number of adopters of

managed float in every yeaz, while the myopia case is much less from being predictive.

Interesting to note is the fact that between 1981 and 1992, the number of predicted adopters

for learning case has been increasing. Notice also the number ofpoints at which the path for

the learning case collides with the observed one. To come up with the graphs in figures A 1

and A2, the programme averages the S~c20 iterations obtained every year for each case. The

observed path is what we have from the data.

Our second group of results involves the distribution of frequencies with which the
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observed number of adopters over time aze predicted. The frequencies aze obtained by

drawing the same matrix of Sx20 iterations and counting the frequency with which each

number ofadopters occurs. These results aze presented in Figures B1-B15 for both cases. In

11 years the forwazd-looking learning case outperforms the myopic one. And in 1981 the

myopic model fails to predict the number of adopters ( 4). It is only in 1990 when we can see

that the myopic model's prediction frequency (40 percent of the tíme), at (a - 0.071, aZa -

0.000024), outperforms that of forward-looking model. But the myopic and forward-looking

frequency simulators agree at three points: 1985 (300~0), 1988 ( i 50~0) and 1989 (So~o).

In view of our analysis here, the learning model does rather better than a model with

myopic Bayesian updating. Thus, in general the results confirm the central implication of

the model that the monetary authorities are making wilful learning decisions.

3.6 Conclusions

The chapter has used a social learning model to study the issue of exchange rate policy in

developing countries. In such a model each country learns from its own experience and also

from the experience of other countries conceming the exchange rate policy which is under

focus. This model is applied to the case of the adoption ofa managed float regime by Asian

countries for the period 1981-1995. One of the main purposes of the study is to compare two

cases. The first is the "forward-looking case" where policy makers of each country, when

they have to decide on their exchange rate policy, take into account the fact that in the future

they will leam from their present experience. In the second case, the "myopic case", such a
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learning effect is not taken into account. The results indicate that the forward-looking case

better explains the data than the myopic case. Thus, we have demonstrated that the time path

ofexchange-rate adoption in the Asian Developing Countries can be explained strictly as the

outcome of forward- looking behaviour and Bayesian learning. This suggests that the policy

makers may be engaged in a wilful learning. We, therefore, conclude that learning as an

explanation of diffusion should be taken seriously.

However, it is important to mention the simplifying aspect ofour analysis: GDP growth

may only be one among the objectives of the exchange rate policy. Inflation and the balance

of payments, for example, may also be relevant. Again, it would also be interesting in this

context of exchange-rate policy to look at the case of Cooperative learning among

neighbours.
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Appendix A: Tablefor simulation results of the Learning Mode!

Table A: Parameters and Simulations of a Learning Model estimated from GDP growth
rates from Asian Developing Countries for the period 1981-1995

Forward-looking Learning Myopia

a Predicted
adopters

a'a a Predicted
adopters

a'-~

]981. -0.035 4 0.001135 0.066 10 0.000229

1982. -0.028 5 0.000381 0.059 9 0.000120

1983. 0 6 0.000208 0.079 10 0.000079

1984. 0.020 7 0.000135 0.060 9 0.000060

1985. 0.021 8 0.000095 0.035 8 0.000050

1986. 0.021 8 0.000071 0.062 9 0.000042

1987. 0.022 8 0.000057 0.073 10 0.000035

1988. 0.029 8 0.000048 0.102 11 0.000030

1989. 0.035 9 0.000041 0.054 9 0.000027

1990. 0.043 10 0.000035 0.071 10 0.000024

1991. 0.052 10 0.000031 0.058 9 0.000022

1992. 0.071 11 0.000027 0.044 8 0.000021

1993. 0.044 10 0.000024 0.058 9 0.000019

1994. 0.038 9 0.000022 0.063 9 0.000018

1995. 0.037 9 0.000020 0.071 ] 0 0.000016

ao - 0.058 and a'-

azE - 0.00119

Q.o - 0.134 are priors (starting values, calculated from 1978, 1979 and 1980)

and ozg - 0.001 are used at every point of updating



Appendix B: Figuresjor the Learning Model

Figuro Al
Predicted Forward-looking Diffus. Path

12

4 .~
1980

Z

Chapter 3

1982 1984 1986 1988 1990 1992 1994 1996
Period

-~- Observed path f Forvvardlooking path

Figuro A2
Predided Myopic Diffusion Path

12

ó
8

6

4 i 1 ~
1980 1982 1984 1986 1988 1990 1992 1994 1996

Period

-f- Observed path ~ Myopic path



Forward-looking Learning Behaviour ofExchange Rate Policymakers 71

0.35
~ 0.30
`~ 0.25É
" 0.2u
; 0.15

~~ 0.1e
É 0.05
~

0
0

Flquro et
SIMPLE FREOUENCY SIMULATOR: 1987

i`,í' `~ ~
~~`'-, ~~.

2 4 6 8 10 12 14
Predicted Number of Adopters

t Myopia ( 0.066, 0000229) t Forwardloolung (-0035. 0007735)

Ffqun e1
SIMPLE FREOUENCV SIMULATOR~. 7982

0.3

~ 0.25

y 0.2

~ 0.15
SLL 0.1~
y 0.05

0
0

I ~,,v.~l~~~`
2 4 6 8 10 12 14

Predkteo Number of Aooptera

~ Myoqa ( 0 059. 0.000120) ~ Forvnrtqookinq I-0 018, 0 000787 )

Fiqun B7
SIMPLEFREOUENCYSIMULATOR.79B3

0.35

a 0.3

É 0.25
(n
r; 0.2
~ 0.15
~ 0.1
y 0.05

0
0 2 4 6 8 10 12 14

Prediqed Number of Adopten

rt Myopia ( 0 079. 0 000079) rt Forwartllooking ( 0, 0 000208)



72 Chapter 3

0

0.35

~ 0.3

É 0.25
N
SC 0.2
0S 0.15
~ 0.10
y 0.05

0

Fq~,.. u
SIMPLE FREOUENCY SIMULATOR: 1984

r, tii
~~, ~

2 4 6 8 10 12 14
Prediaed NumDer a Adopten

~ Myopia ( 0.060. 0.000060) rt Forwardboking ( 0.020, 0.000135)

2

Flpun 85
SIMPLE FREOUENCY SIMULATOR: 1985

4 6 8 10
Predicted Number of Adoptera

12

~ Myopia ( 0 035, 0.00050) y- Forwardbokmg (0.021, 0 0000951

0.3
a
; 0.25
~ 0.2
~
~ 0.15

LL 0.1
~ 0.05

0 2 4 6 8 10 12 14
Prediqed Number of Adopters

14

~ MYOpie (0.062. 0.000042) ~ Forwerdbokrtp (0.021, 0.000071)

Fipun B6

SIMPLE FREQUENCV SIMUTATOR: 1986



Forward-lookrngLearning Behaviour of Exchange Rate Policymakers 73

F'ipun B7

SIMPLE FREOUENCYSIMULATOR.1987

~. Myopie ( 0 073. 0 000035) ~ Forwertllookmp (0 022. 0 000057)

Fipun B!
SIMPLE FREQUENCV SIMULATOR~ 1988

0.35

~ 0.3

É 0.25
N
S 0.2
á~ 0.15
m 0.1a
y 0.05

0

2 4 6 8 10
PrBC~cteA NumEx of AOOp~en

1412

~ Myope ( 0.102. 0 000030) ~ Forwartllooking (0 029, 0 000048)

Fipun B9
SIMPLE FREOUENCY SIMULATOR: 1988

0.3
: 0.25
E 0.2iN

~ 0.15

É 0.1
g 0.05
VI O

0

~
~ ~ï ~~ `~

2 4 8 8 1U
ProdiCeA NumbN of AdoptMs

12 14

rtMyopa(0051.00000271 ~FOrwWlookirq(0.035.0.00000~11



Chapter 3

0.4

s 0.3
E
in

m 0.2

Y O.Í
É
Vl

~

0

Fqun B70
SIMPLE FREOUENCY SIMULATOR~. 1990

2

~1~
~`~,4

4 6 8 10 12 14
Predicted Number of Adopters

~ Myopia (0 071, 0.000024) ~ Forwardlooking (0.043. 0.000035)

Ffpun B11

SIMPLE FREOUENCY SIMULATOR: 1991

0.35

~ 0.3ió
É 0.25rn
~ 0.2~m
~ 0.15
" 0.1fi
y 0.05

0
0 2 4 6 8 10 12 14

Pretlicted Number of Adopters

~ Myopia (0.058, 0.000022) ~ Forwardlooking (0.052. 0.000031)

Fiyun B12

SIMPLE FREOUENCY SIMULATOR:1992

0.4
S
~
É 0.3
in

m 0.2
S
lL

6 0.1E
N

0
2 4 6 8 10 12 14

Predicted Number of Adopters

} Myopia (0.044, 0.000021) ~ Forwardlooking (0.071, 0-000027)



Forward-looking Learning Behaviour of Exchange Rate Policymakers 75

0.35
á 0.3~
É 0.25
in
~ 0.2

~ 0.15

~ 0.1

É 0.05fN
0

0

Fiqun ei7

SIMPLE FREOVENCV SIMULATOR- 1993

2 4 6 8 10 12 14
Pradiaatl Number ol Adopters

~ Myop~a (0.056. 0 000019) rt Forwertlboking (0.044. 0000024)

Fiqun 011

SIMPLE FREQUENCV SIMUTATOR: 1994

0.3

~ 0.25

i;, 0.2
S
~ 0.15

g o.1
Yn
E 0.05
N

0
0 2 4 6 8 10 12 14

Predicted Number of Adopters

~ Myopia (0.063, 0.000016) ~ Forvdartllooking (0.038, 0.000022)

Flqun B15

SIMPLE FREOUENCV SIMULATOR: 1995

0.3
~ 0.25
y 0.2
L
S3 0.15~
~ 0.1sn
~ 0.05rn

0
0 2 4 6 B 10 12 14

Predi~ted Numher ol Adoplen

~ MYOpia (0.071, 0.000016) ~ Forwardlookvtg (0.037, 0.000020)



Chapter 4

The Desirability of a Monetary Union in the Southern-Africa

Development Community'

4.1 Introduction

The Southern-Africa Development Community (SADC) is an economic organization of

14 countries in Southern Africa. The member states include Malawi, Mauritius, Tanzania,

Zambia, Sychelles, Democratic Republic of Congo, South Africa, Zimbabwe, Namibia,

Mozambique, Angola, Botswana, Lesotho and Swaziland. The aim of the SADC is to

form a monetary union among the member nations in the near future. A vital part of this

programme is to establish a single central bank which will not only issue a single

currency for all member nations, but will also pool their foreign exchange reserves and

co-ordinate their monetary and fiscal policies. But, is the community suitable for a

monetary union? We are not aware of any research that has assessed the viability of the

SADC as a currency union. This study is geared to investigate the extent to which a

monetary union is desirable among the SADC states.

With the end ofapartheid in the early 1990s, the Southern African region has entered

into a new era. Before the end of apartheid the SADC was characterized by a high degree

of economic disintegration, together with marked political divisions and hostility. Since

~ The author is indebted to Jeffrey James and Frank de Jong for helpful suggestions on this chaptec The

valuable contributions by seminar participants at Institute of Social Studies, The Hague, are greatly
appreciated.
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the eazly 1990s, however, there has been potential for increased economic co-operation

among the different countries. Governments throughout the region have supported the

idea of closer economic co-operation as a means of promoting economic development, by

increasing regional trade, exploiting economies of scale, etc., thus contributing to

increasing output and incomes. Thus, the SADC would be the platform for enhancing

economic co-operation.

In loose language, "Monetary Union" means that a number of countries, which form

a particular geographical region, agree to pursue a common monetary policy. In his

seminal article, Mundell (1961) showed that countries between which there is high factor

mobility are suitable to form a monetary union, provided that factor mobility is a

substitute for exchange rate flexibility in attaining external adjustment. McKinnon

(1963a) pointed out that fixed exchange rates are useful in open economies where imports

aze a high proportion of GNP and devaluations are followed by rising prices, and

consequently, the competitive advantages sought by devaluation may not be obtained.

Thus, if the economies of a region are more open the more likely the benefits from

monetary integration.

Again, Mundell (1961) argued that countries that are similar in tenns ofproduction

structure would symmetrically be affected by terms of trade shocks, and thus would have

more to gain from monetary union than countries with different production structures.

Kenen (1969), azguing that countries with highly diversified economies are more

insulated against demand or supply shocks, which tend to call for exchange rate
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adjustment, proposed the criterion of diversífication of the economy for monetary union.

In this study, we analyse Real Exchange Rate (RER) shocks in the SADC to gauge

which countries are most suited to enter Southern African Monetary Union (SAMU). It is

argued that the main economic cost of a monetary union results from the loss of nominal

exchange rate flexibility as a tool for RER adjustment between regions exposed to

asymmetric shocks. Preventable deviations from RER alignment are, therefore, regarded

as a comprehensive and operational criterion of the suitability of currency unification.

With sticky goods and factor prices, RER adjustment is achieved more swiftly and easily,

if nominal exchange rates rather than regional price levels change. Consequently, the

more often RER changes are required through price changes, the larger is the cost of

SAMU.

Thus, the importance of flexible exchange rates is highest in the presence of strongly

asymmetric shocks to or pronounced differences in shock-absorbing mechanisms of the

countries pondering monetary union. Vaubel (1978) and others propose to analyse the

conditions for a common currency on the basis of the empirical variances of RER rather

than the magnitude of potential sources of RER variances. Eichengreen (1990) compares

RER variances among EC countries and regions of the US and Canada. However, Von

Hagen and Neumann (1994) argue that this standard of comparison is unsatisfactory,

because of the large structural differences between the North American and the European

economies and the likely possibility that Europe and North America faced different

economic shocks in the past. In their study of the European Community, Von Hagen and
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Neumann, therefore, compute conditional RER shocks or disturbances of inember

countries. They argue that this technique reduces the bias in differences in disturbances or

economic structures. Our analysis here on RER variability mainly follows this

methodology. However, we attempt to go beyond what Von Hagen and Neumann

evaluated by considering also the issue of co-ordinated monetary and fiscal policies.

We organise the rest of the chapter in the following manner. Section 4.2 defines the

data employed in this study. Section 4.3 presents evidence from key macroeconomic

indicators in the SADC, namely: inflation rate, economic openness, economic growth and

GNP per capita. [n section 4.4, we proceed to empirically analyse conditional variances,

the extent of symmetry of RER disturbances and persistence of RER disturbances. The

results reveal that while there are comparable degrees of RER variability among most of

the SADC members, there are very low degrees of symmetry of RER shocks across them.

And we also assess the potential role of monetary and fiscal policy co-ordination in

reducing RER variances in SAMU by employing a GARCH methodology, i.e., we model

and estimate the variance of RER shocks as a function of an indicator of policy co-

ordination through GARCH methodology. Here we find that common monetary policies,

other than common fiscal policies or co-ordinated monetary and fiscal policies among

potential members, would guarantee relatively low degrees of RER variability in the

SADC. In section 4.5 we attempt to critically discuss the economic implications of the

proposed Monetary Union Finally, section 4.6 contains our summary and conclusions.



The Desirability of a Monetary Union in the SADC 81

4.2 The Data

The data set for our study was obtained from Datastream. The sample period runs from

1980-1996. The data for Table 4.1 consists of yearly series of inflation rates, imports,

exports, economic growth (percentage change in GDP) and per capita GNP. The data for

RER are constructed using monthly seasonally unadjusted series of exchange rates and

consumer price indexes. It should be noted that the currencies for Lesotho, Swaziland and

Namibia aze at par with the South-African Rand. This is a result of bilateral

arrangements. The exchange rate is defined as amount of the US dollars per unit of

domestic currency. Consumer price indexes are defined as cost-of-living indexes for an

average dependent-worker household with a working head-of-family. Additional data for

the final part of our analysis, the role ofmonetary and fiscal policy co-ordination, include

monthly series of changes in money, money market rate, government debt and budget

deficit.

Because of data scarcity, Angola, Sychelles and Democratic Republic of Congo are

excluded from the whole analysis, and Mozambique is only included in the first part of

the analysis below.
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4.3 Evidence from Macroeconomic Structure

The main objective of the SADC is to provide for regional peace and security, sector co-

operation and an integrated regional economy. As a regional institution, it has established

the foundation on which regional planning and development in Southern Africa could be

pursued. As an organisation, the SADC has a great deal of legitimacy and has built a

sense ofregionalism among its member states.

Thus, within the SADC context, integrated development of the region as a whole is a

priority. The hope is that despite the great differences in the levels of economic growth

and structural features of the fourteen SADC member countries, all could potentially

benefit significantly from regional monetary integration and economic co-operation.

Table 4.1 shows some of the macroeconomic indicators of all members but Angola,

Democratic Republic of Congo and Sychelles. The indicators for each country are

averages over 17 years (1980-1996).

In Table 4.1, the Imports-GNP and Exports-GNP ratios represent the degree of

openness to trade. It is argued that the degree of openness influences the cost of

adjustment to external disturbances. Under fixed exchange rates and with constant prices,

it is much more expensive for a relatively closed economy to adjust the whole domestic

economy in order to eliminate a trade deficit than it would be for a relatively open

economy. As a result, closed economies will find exchange rate flexibility more attractive

than open economies. Looking at the high degrees of openness to trade in the table, under
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this argument, it is clear that the pressure is on these countries to prefer exchange rate

fixity. Thus, with such high degrees of openness to trade, it is uncertain that a nominal

devaluation can have a lasting effect on the real exchange rate. However, for a group of

countries to converge into a monetary union, it is also required that there be a high degree

of trade integration among them. Unfortunately, because of the problem of availability of

data on inter-SADC exports and imports, we were not able to compute proportions of

trade integration for the SADC. Not more than three countries have reported data on the

regional bilateral trade.

Furthermore, it is also azgued that a smooth convergence towards monetary union

should be characterised by removal of barriers to trade within the regional economies

compared to those that exist with the rest of the world. A free trade area is characterised

by reduction of barriers as well as adoption of rules of origin to prevent the deflection of

trade. A customs union on the other hand has, in addition to the reduction of barriers, a

common external tariff. However, the SADC is neither charaterized as a free trade area

nor has it yet introduced a customs union among its members.

Another azgument ís that different inflation rates between the world as a whole and a

particular country may make it difficult for the country to maintain a fixed exchange rate

with its largest trade partner. Presumably, countries whose inflation rates diverge greatly

from that of the world average will find it difficult to maintain fixed exchange rates over

an extended period of time and will therefore tend to adopt floating exchange rates. In the

table, only Zimbabwe seems to have an average inflation rate of the world's 17 percent.
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Thus contrary to the statement made in the preceding paragraph, individually, the mjority

of the SADC members may find it difficult to sustain exchange-rate fixity. Again, from

Table 4.1 it is clear that during the period 1980-1996 Zambia had a very high average

inflation rate in the region. This could be a result of a series of devaluations it undertook

when the price of its precious commodity, copper, went down dramatically. However, it

is encouraging to note from the table that if we exclude Mozambique and Zambia (that

represent extraordinary outliers) the average inflation rate taken over the rest of inembers

is about that of the world. In this regard, SADC as a whole would be able to maintain a

fixed exchange rate regime. This argument, therefore, favours transition of the SADC

ínto a monetary union.

From Table 4.1, it is also clear that the differences in the levels of economic growth

between the members are quite moderate. The moderate differences in levels of economic

growth are supported by seemingly low GNP per Capitas across the countries. In general,

these economies are almost growing at the same level and are small in size.

However, the direction of influence of these indicators is a matter of dispute.

According to the prevailing economic wisdom, countries with no structural

diversification of their economies, as well as with no geographical diversification of their

exports and imports, can not afford floating exchange rate for their currencies. Those

small and economically unfortunate have no choice but to peg to major currencies. Thus,

in the absence of a monetary union it would be economically feasible for the SADC

countries to adopt a peg regime. Despite the fact that they are characterised as small
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economies, the SADC members have either gone for a managed float or an independent

float.

An equally important requirement for an efficient monetary unification is similarity

in industry structure among the regional members. Unfortunately, there are differences in

industrial structure among the SADC members. Despite the fact that they are small open

economies specialised in the production of raw materials, the SADC members have

divergent economic structures. For example, countries heavily dependent on mining

industry are South Africa, Angola, Botswana, Zambia, Zimbabwe, Mozambique and

Namibia; countries without significant mining are Malawi, Lesotho, Swaziland,

Mauritius and Tanzania. Therefore, they would tend to accommodate and react differently

to adverse external shocks.

The view of diversification and structure of the economy, as pointed out in the

introductory section, is derived from the writings of Mundell (1961) and Kenen (1969).

On the contrary, others argue that small, open, undiversified economies can derive greater

benefits from exchange rate flexibility than large, closed, diversified ones. They maintain

that export diversification reduces the necessity to change the exchange rate frequently. A

corollary to this argument is that an undiversified and, therefore, most likely, small

economy will be better off if the exchange rate of its currency could be changed quite

often. Also, while a flexible exchange rate certainly affects the stability of prices in the

foreign sector, a fixed rate, if the balance-of-payments constraint is binding at any time,

necessitates greater variability in the price levels, interest rates, and the relative prices

between traded and non-traded goods. Thus, in a more diversified economy the effect of
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macroeconomic policy geared at maintaining external balance will have a more

pronounced destabilising effect than in a relatively more closed economy. In the SADC,

only South Africa and Zimbabwe appeaz to be at least well diversified in terms of the

distribution of industries. The rest of the countries are mostly engaged in supplying

primary products. Again, most of these countries will thus be exposed to regular adverse

shocks.

Cukierman (1992) theoretically demonstrates that (i) a single country under a system

of adjustable pegs is more likely to renege on the commitment to price stability than the

central bank of a commonly managed currency; (ii) the average rate of inflation under a

monetary union is not necessarily lower than under a system of adjustable pegs, but it is

likely to be lower if the cost of cheating is sufficiently lazge; and (iii) the central bank of a

monetary integration is less likely to renege on the commitment to price stability, the

lower is the contemporaneous correlation between the shocks that affect the different

countries.

Of course, Cukierman's theoretical analysis is concerned with the credibility of

monetary policy under a system of adjustable pegs and monetary union. In developing

countries such as the members of the SADC, Cukierman's assertion in (i) is the true

reflection of reputation of the central banks. Of course, efforts of these central banks to

maintain price stability through a predetermined monetary policy are now and then

undermined by their governments' intervention. Thus, while in principle the central banks

in developing countries are granted legal independence, in practice the governments

hamper their operations. Clearly, monetary unification would bring more credibility to
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member govemments of the SADC if there was a clear commitment to adoption and

monitoring of monetary targets.

Table 4.1

Structural Indicators in the SADC (1980-1996)

COLJNTRY Imports-GNP
Ratio

Exports-GNP
Ratio

InFlatn
Rate

o~oGDP
Rise

GNP per
Capita

Botswana 0.70 0.76 11.3 9.1 1501

Lesotho 0.25 0.04 12.3 3.4 477
Malawi 0.32 0.21 22.4 1.8 182

Mauritius 0.69 0.50 10.1 4.8 1615
Mozambique 0.40 0.11 51.1 4.9 136

Namibia 0.73 0.71 12.6 3.9 1318
S. Africa 0.25 0.28 13.2 1.8 2313
Swaziland 1.01 0.55 13.6 4.5 918
Tanzania 0.29 0.09 29.1 3.0 194

Zambia 0.35 0.35 87.8 0.7 459
Zimbabwe 0.30 0.30 17.3 4.8 697
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4.4 Empirical Evaluation of Real Exchange Rate Variability

4.4.1 Conditional variances and symmetry of Rea! Exchange Rate disturbances

To compute RER for countries pondering a monetary integration, it is important to

identify one member with which the rest or most of the countries in the region do trade.

In the case of the SADC, we focus on bilateral RER with South Africa since the vast

majority of inter-SADC trade relations involve South Africa as a partner.

Following Von Hagen and Neumann (1994), we define the RER between South

Africa (SA) and country i as follows:

RiSA,~ - Pi,r f si,r - PsA,r (4.1)

where pi,t is the logarithm of country i's CPI in period t, si,t the logarithm of nominal

monthly exchange rate between i's currency and the rand (expressed as amount of rands

per unit of country i's currency), and ps,q,t the logarithm of South Africa's CPI in period

t.

Just like many monthly or quarterly time series, consumer price indexes over time

will exhibit seasonal patterns. For example, most consumers will spend a large shaze of

their income azound the month of December for Christmas shopping. During this month,

therefore, we would expect prices to rise shazply as a result of increase in demand. To

remove the effect of such fluctuations in seasonal patterns on RER variation, we need to
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deseasonalise the computed monthly RER in (1) by running the observed changes in RER

on a set of 12 monthly dummies, Dm:

~RrSA,~ - ~m-~ ~2RmDm } U~ iSA,~ (4.2)

The residuals in (2), U';S,q,,, become seasonally adjusted RER changes. We also obtain

deseasonalised quarterly RER changes by consecutively aggregating over the seasonally

adjusted monthly RER changes such that we have the typical 4 quarters in each year. The

quarterly changes are denoted by U',SA,,. We can then refer to the monthly and quarterly

deseasonalised RER changes as .rhort-run and long-run cases, respectively.

However, a common phenomenon in time-series regressions is that the residuals are

correlated with their own lagged values. It is suggested that to obtain the unanticipated

component of the residuals we regress them on their own lags. In our analysis here, to

obtain residuals with no autocorrelation we used seven lags for the monthly series and

four lags for the quarterly series.

The residuals with no autoconelation can be regarded as RER disturbances which

we denote W;SA,~ for the short-run case and Z;sA,t for the long-run case. Then the

conditional variances of the short-run and long-run RER shocks can simply be expressed,

respectively, as
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V'~~,., - var(WisA,t) (4.3a)

and

V'~U,, - var(ZisA,t) (4.3b)

As for symmetry of the underlying disturbances across the SADC, we simply obtain

the correlations of the respective RER shocks (WiSA,~ and Zisq,,) across the SADC

member countries.

(a) The Short-run Case

Table 4.2a-I presents standard deviations of the short-run RER disturbances between

South Africa and the rest of inembers of the SADC. Looking at the distribution of

standard deviations among the SADC countries, we note that in the short-run analysis

South Africa, Swaziland, Mauritius, Lesotho, Botswana, Namibia, Malawi and

Zimbabwe could start off together for a monetary union. The rest of inembers could join

the union after achieving some manageable degree of RER variability. It is clear from the

table that a monetary union in the SADC, based on the assessment of the variances of

RER shocks alone, should not include countries like Tanzania and Zambia since they

have extraordinarily high RER variability which would expose the union to much higher

variation of relative prices. This analysis is, however, incomplete. To come up with a
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more valid assertion, we also need to analyse the extent of symmetry of RER

disturbances across the region. This is explained in the following paragraph.

Table 4.2a-II contains correlations for short-run RER shocks across the SADC

countries. While most of the members have comparable degrees of RER variability, the

correlations for RER shocks are relatively low across most of the countries. Only

correlations between Mauritius and Malawi, Zimbabwe and Malawi, Zimbabwe and

Mauritius aze fairly high. Thus, in the short-run, RER disturbances are asymmetric

between most of the economies. This suggests that a feasible but weak initial monetary

union should include a selective number of countries: Mauritius, Malawi, Zimbabwe and

South Africa.

Table 4.2a-[

Short-run RER Variability

COUNTRY STANDARD DEVIATION (x1000)

Botswana 46.1
Lesotho 45.6
Malawi 67.1
Mauritius 34.1
Namibia 47.1
Swaziland 13.4
Tanzania 252.4
Zambia 185.0
Zimbabwe 43.6
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Table 4.2a-II

Chupter ~í

Correlations for Short-run RER Disturbances across the SADC Countries

Botswana Lesotho Malawi Mauritius Namibia Swaziland Tanzania Zambia Zimbab.

Botswana 1.0000

Lesotho -0.0056 1.0000

Malawi -0.0549 -0.0390 1.0000

Mauritius -0.0782 -0.0571 0.3761 I.0000

Namibia 0.0441 0.0783 0.0339 0.0778 1.0000

Swaziland 0.0298 0.0297 -0.0466 -0.1315 -0.0305 1.0000

Tanzania 0.0468 0.0159 0.1429 0.1884 0.0146 -0.0302 1.0000

Zambia 0.1480 -0.0663 -0.1546 0.0800 0.0533 -0.0195 0.0351 1.0000

Zimbabwe 0.1503 -0.0031 0.3148 0.4807 0.0978 0.05287 0.1054 0.1638 1.0000

(b) The Long-run Case

In the long run, the results turn out different. Table 4.2b-I shows that the standard

deviations of RER disturbances between South Africa and its fellow members were

substantially larger than those of the short-run scenaria were. Thus, the behaviour of RER

between South Africa and the other members was more volatile in the long run than in the

short rtan. And the long run case suggests that South Africa, Botswana, Lesotho, Malawi,

Mauritius, Namibia, Swaziland and Zimbabwe could participate in the SAMU in the first

place. Again, it would be economically chaotic to include Tanzania and Zambia in the
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initial stage of the SAMU as the standard deviations of RER shocks in these countries

reflect much more variation in relative prices.

As the results in Table 4.2b-II indicate, in the long run, there is little symmetry of

RER shocks across many of the SADC's economies. Again, a reasonable degree of

symmetry of these shocks exists among South Africa, Mauritius, Malawi and Zimbabwe.

In general, a monetary union that covers the whole region would suffer high costs

because of the prevalent weak symmetry of RER shocks across the region.

Table 4.2b-I

Long-run RER Variability

COUNTRY STANDARD DEV[ATION (x1000)

Botswana 68.3

Lesotho 25.1
Malawi 133.1
Mauritius 62.9
Namibia 83.9
Swaziland 10.0
Tanzania 369.4
Zambia 277.0
Zimbabwe 81.4
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Table 4.2b-II

CJlapter 4

Correlations for Long-run RER Disturbances across the SADC Countries

Botswana Lesotho Malawi Mauritius Namibia Swaziland Tanzania Zambia Zimbab.

Botswana 1.0000

Lesotho -0.1780 1.0000

Malawi -0.0616 0.2926 1.0000

Mauritius -0.0053 0.4348 0.4025 1.0000

Namibia -0.0488 -0.0251 -0.0318 0.0245 1.0000

Swaziland -0.2091 0.1854 0.1280 -0.0660 -0.1471 1.0000

Tanzania 0.0473 -O.O153 0.1376 0.1598 0.0158 0.1267 1.0000

Zambia 0.1041 -0.1366 -0.1427 -0.0505 0.3332 -0.1662 -0.0731 I.0000

Zimbabwe 0.0506 0.2011 0.2812 0.4256 0.1904 0.0076 0.0390 0.1168 1.0000

It is interesting to note that the average RER variability in the SADC is higher than

that in the European Community (EC). See the studies conducted by and Eichengreen

(1990) and Von Hagen and Neumann (1994) on the viability of the EC as a monetary

union, for example. One reason could be that the Nominal Exchange Rate (NER) is more

volatile in the SADC than it is in the EC. This assertion is reinforced by the fact that
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prices in the SADC relatively adjust much more slowly than in the EC. Moreover, the

EC economies tend to be hit by symmetric shocks unlike the SADC situation as the EC

already has free trade; the RER asymmetric shocks in the SADC we found above are

revealing.

Furthermore, the existing exchange rate arrangements for the SADC member

countries show that most of them, including South Africa's, are independently floating.

Since the bilateral NER is explained in terms of the South African Rand, it is clear that

much of the variability in the RER is attributable to the volatile movements of the Rand

over time. It should be pointed out, once again, that the SADC countries are classified as

"small open economies". As such it is very difficult for them to cushion external adverse

shocks with a floating exchange rate system. In contrast, the European Monetary System

(EMS) with its closer policy co-ordination seems to have contributed to reducing the

RER variability in the EC.

Aside the RER changes analysis of the SADC, we also examined RER changes in the

CFA Franc Zone for the period 1980-1996.z The standard deviations for CFA Franc Zone

are relatively low compared to those of the SADC for both the short run and long run.

May be the French Franc, to which the zone's currency is pegged, is more stable than the

prevailing floating systems in the SADC.

2 The CFA Franc Zone is an existing currency union with 13 member countries in West and Central Africa.
See Alechi and Niamkey (1994) and Monga (1997) for a detailed account of the operation of the zone.
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4.4.1 Persistence of Real Excl:ange Rate disturbances

The persistence of RER variations is yet another feature of currency unions. If countries

are well integrated economically, there will be little persistence in RER changes over

time (Von Hagen and Neumann, 1994). This is so because commodity arbitrage by inter-

region trade and factor mobility would quickly eliminate differences in relative prices.

Sustained persistence of RER variations would depict that there is low degree of

economic integration.

To measure the persistence of RER fluctuations over time we obtain first-order

autocorrelation coefficients of the deseasonalised RER changes, U';SA,, and U'isA,,. In

Table 4.3a, we report the coefficients of the short-run RER disturbances. The negative

autocorrelation coefficients for almost all SADC members indicate that RER deviations

from equilibrium tended to be reversed over time. At 5 per cent significance level, there

was no significant autocorrelation of RER changes between South Africa and the

following countries: Mauritius, Namibia, and Zimbabwe. The rest of the countries had

significant negative autocorrelation in RER fluctuations.

In the long run, as Table 4.3b shows, only Lesotho and Tanzania have significant

negative autocorrelated RER changes with South Africa at 5 percent significance level.

Thus, like the short run, except for Botswana, the long run reveals no tendency of

persistence of RER fluctuations over time.
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Table 4.3a

First-Order Autocorrelations of Short-run RER Changes

97

COIJNTRY RER AR(1) CORR. COFFT. t-STATISTIC SIGNIFIC. AT Soro?

Botswana -0.43 -6.418 Yes
Lesotho -0.49 -7.588 Yes
Malawi -0.33 -2.283 Yes
Mauritius -0.42 -0.948 No
Namibia 0.02 0.259 No
Swaziland -0.15 -2.075 Yes
Tanzania -0.44 -6.635 Yes
Zambia -0.25 -3.383 Yes
Zimbabwe 0.12 1.578 No

Note: Critical value at 5"~0 level of significance is 1.96 (two-tailed test).

Table 4.3b

First-Order Autocorrelations of Long-run RER Changes

COiJNTRY RER AR(1) CORR. COFFT. t-STATISTIC SIGNIFIC. AT 5"ro?

Botswana 0.02 2.430 Yes
Lesotho -0.39 -8.209 Yes
Malawi -0.01 -0.455 No
Mauritius -0.01 -0.143 No
Namibia 0.01 0.427 No
Swaziland 0.15 1.332 No
Tanzania -0.11 -3.822 Yes
Zambia -0.00 -1.081 No
Zimbabwe -0.05 -1.927 No

Note: Critical value at 5"~0 level of significance is 1.96 (two-tailed test).
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4.4.3 Ejject ojMonetary Policy co-ordination on Real Exchange Rate variability

Unlike the European Community, the SADC has not yet started to co-ordinate part of its

monetary policies, as a gesture of convergence towards the proposed monetary union. A

very important question in this respect, however, is "To what extent might monetary

shocks in the individual countries have contributed to the variability of conditional RER

shocks we found in (i) above?". We need to investigate the role of monetary policy

discoordination on RER variability.

Again, following Von Hagen and Neumann (1994), we use a Generalised

Autoregressive Conditional Heteroscedasticity (GARCH) model to measure the impact

of exclusion of monetary disturbances in the SADC. In applying the GARCH technique,'

we model and estimate the variance of short-run or long-run RER shocks as a function of

an indicator of policy discoordination.

With monetary policy, money market interest rates (~ and money supply (MI )

constitute core tools. In this case, we look at the differences in the monthly or quarterly

changes in these two variables between South Africa and individual fellow members.

Then our model can be expressed in GARCH fashion as follows:

H~S.t,r - ~ f Y(L)HisA,r-t } R(L)MiSA,r }~(L)IrsA,t } vr (4.4)

where H;SA,r is the square of monthly or quarterly RER disturbances ( i.e., WZrsA,r or

Zzts,9,r) between South Africa and fellow member country i; MsA,r the squared

'We present a brief explanation of the GARCH model in the Appendix. See Harvey (1990) and Greene
(1993) for a full discussion of the GARCH model.
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differences in logarithmic deseasonalised monthly or quarterly growth rates of the money

supply, Ml, between the two countries (i.e., M;SA,r - (4ln MSA,r - 41n M;,r)Z)c IiSA,r the

squared differences in the monthly or quarterly changes in interest rates between the two

countries (i.e., I;SA,r - 41SA,r - 4I;,r)Z); and L the lag operator.' This equation specifies that

the variance of the RER shocks depends on only the past values of the dependent

variable.s Again, in this equation M and 1 indicate the imperfectness of monetary policy

co-ordination between country i and South Africa. This implies that the larger the M or I,

the less policy coordination, and M- 0 or I- 0 indicates policy coordination. Thus, the

equilibrium solution, MrSA,r - IiSA,r - 0, obtains a,l(1-y(0)) as an estimate of the variance

of RER disturbances under perfect monetary policy co-ordination.

The results in Table 4.4a indicate that, in the absence of monetary shocks, there

would be a great reduction in the variance of RER disturbances between South Africa

and most of the rest of the SADC members under study. The reduction in the variance of

RER disturbances lies between 86 percent and 96 per cent for Botswana, Lesotho,

Malawi, Mauritius, Swaziland and Zimbabwe, and between 45 per cent and 58 per cent

for Namibia and Zambia. However, monetary policy co-ordination would worsen the

short-run RER shocks between South Africa and Tanzania. Thus, instead of reducing the

variance in the RER disturbances, monetary policy co-ordination between South Africa

' We have squared the variables, M 1 and l, because it is important to introduce them in a form where they
are always positive so that the variance is not driven negative by a small number of large negative values of
the exogenous vaziables.

5 This follows from E(WZ;SA,t) - Var(WiSA,t) ~d E(ZZiSA,t) - Var{ZrSA,t) for the short-run and long-run,
respectively.
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and Tanzania would increase the variance by 89 per cent. The reason could possibly be

that Tanzania's NER, in the short run, is much more volatile than those of its fellow

members.

However, results of the long-run case (see Table 4.46) also reveal quite substantial

reductions in the RER variability for the following countries: Botswana (97 per cent),

Lesotho (96 per cent), Malawi (99 per cent), Mauritius (90 per cent), Swaziland (92 per

cent), and Zimbabwe (79 per cent). Again, in the long run, co-ordinated monetary

policies would increase the variance in the RER between South Africa and Tanzania by

at least 60 per cent. Again, in the long run Tanzania's NER volatilty seems to be

extremely high.

In general, lack of monetary policy co-ordination has really been an important source

ofboth short-run and long-run RER variability in most of the SADC.

Table 4.4a

Standard Deviations of Short-run RER Shocks with Co-ordinated Monetary

Policies

COUNTRY STANDARD DEVIATION (x1000) CHANGE IN STANDARD
DEVfATION ( x1000)

Botswana 3.0 43.1
Lesotho 3.0 42.6
Malawi 4.0 63.1
Mauritius 3.0 31.1
Namibia 25.7 21.4
Swaziland 0.6 12.8
Tanzania 476.4 224.0
Zambia 78.3 106.7
Zimbabwe 5.8 37.8
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Table 4.4b

Standard Deviations of Long-run RER Shocks with Co-ordinated Monetary

Policies

COUNTRY STANDARD DEVIATION (x1000) CHANGE IN STANDARD
DEVIATION ( x1000)

Botswana 2.0 66.3
Lesotho 1.0 24.1
Malawi 1.6 131.5
Mauritius 6.6 56.3
Namibia 44.7 39.2
Swaziland 0.8 9.2
Tanzania 604.9 235.5
Zambia 179.5 97.5
Zimbabwe 17.5 63.9

4.4.4 Ro1e of co-ordinated Monetary and Fiscal Policies on Real Exchange Rate
variability

It is argued that a monetary union with its explicit co-ordination of monetary and

exchange rate policies may also require some co-operation in the fiscal policies of

member countries. Unduly divergent fiscal policies would lead to unbearable strains

within a monetary union, especially if they cause conflicting balance of payments

movements, unless the financial consequences of these are absorbed by external

assistance. Here we analyse the effect of common monetary and fiscal policies on the

RER variability for the SADC members.
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Two useful features of fiscal policy are changes in govemment debt and changes in

budget deficit, which we denote GD and BD, respectively. We can then include these two

variables in the GARCH model in equation (4.4) to express as follows:

HtsA,r - 6 f y(L)HrSA,r-~ } R(L)M~SA,r }~(L)IiSA,t } P(L)GDtSA,r ~ a(L)BD;SA,r ~ Ftr (4.5)

where GD;S,q,r and BDrSA,r are the squared differences in deseasonalised monthly or

quarterly percentage changes in government debt and budget deficit (respectively)

between South Africa and country i; L the lag operator; and the rest of the variables are

defined just as in equation (4.4). Again, in equilibrium, M;SA,r - lisA,r - GDisA,r -

BDiSA,r - 0, will yield AI(1-y(0)) as an estimate of the variance of RER disturbances

under perfect monetary and fiscal policy co-ordination.

Our empirical results of both short-run and long-run RER variability in the presence

of monetary and fiscal policy co-ordination, as reported in Tables 4.5a and 4.Sb, indicate

that reductions in the RER variability for most of the SADC members are slightly lower

than those under monetary policy co-ordination alone. We also note from the results that

both in the short run and long run, co-ordinated monetary and fiscal policies would

increase the variance in the RER between South Africa and Tanzania even beyond the

degrees under monetary policy co-ordination alone. This suggests that it would be

economically beneficial altogether for Tanzattia to opt out of the proposed union. The

general implication is that if a monetary union were to be formed among those countries
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with comparable degrees of RER variability, it would be slightly more feasible to have

co-ordinated monetary policies than to share common monetary and fiscal policies. This

would be ensured as long as the separate fiscal policies do not lead to costly conflicting

balance of payments movements.

Thus, while theory stresses the need for fiscal integration as one of the preconditions

for a successful monetary union, our empirical results here suggest that it would be more

necessary to maintain national fiscal policies in the SADC.

Table 4.5a

Standard Deviations of Short-run RER Shocks with Co-ordinated Monetary and

Fiscal Policies

COUNTRY STANDARD DEVIATION (x1000) CHANGE W STANDARD
DEVIATION (x1000)

Botswana 3.8 42.3
Lesotho 3.6 42.0
Malawi 21.7 45.4
Mauritius 3.2 30.9
Namibia 9.9 37.2
Swaziland 0.6 12.8
Tanzania 506.9 254.5
Zambia 105.2 79.8
Zimbabwe 6.8 36.8
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Table 4.Sb

Standard Deviations of Long-run RER Shocks with Co-ordinated Monetary and

Fiscal Policies

COUNTRY STANDARD DEVIATION (x1000) CHANGE IN STANDARD
DEVIATION (x 1000)

Botswana 3.8 64.5
Lesotho 1.1 24.0
Malawi 70.1 63.0
Mauritius 8.6 54.3
Namibia 54.2 29.7
Swaziland 0.8 9.2
Tanzania 686.4 317.0
Zambia 184.6 92.4
Zimbabwe 20.9 60.5

4.4.5 Impact ojintegrated FiscalPolicies on the Variance ofReal Exchange Rate
shocks

A currency union on its own may not necessarily require the presence of co-ordinated

monetary policies. That is, co-ordinated monetary policies can altogether be opted out of

a currency union if deemed not feasible for the member countries. The situation may

guarantee that a more optimal monetary union is achievable by inclusion of fiscal policies

only. We, therefore, investigate the effect of fiscal policies alone on RER variability.

The results in Tables 4.6a and 4.6b were obtained by running the GARCH model in

equation (4.5) but without the monetary variables (M;SA,i and IrSA,t). Most of the
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reductions in RER variability are lower than those from the previous policies, (4.4.3) and

(4.4.4). It is worthy noting that Swaziland has constant reductions in the short run and

long run (96 per cent and 92 per cent, respectively) for all three policies. Again, the

performance of Tanzania and Zambia is at worst under common fiscal policies; with

Tanzania registering an increase of 103 per cent in the RER variability.

Furthermore, it is interesting to look at the average reduction in the RER variability

among the countries deemed to potentially form an initial core group of the proposed

monetary union in terms of the three policies we have investigated. Earlier in this

section, our partial analysis on the conditional variances of RER revealed Botswana,

Lesotho, Malawi, Mauritius, Namibia, Swaziland and Zimbabwe as a potential core

group of countries that could form a monetary union with South Africa today.b A keen

observer will notice that the average percentage reductions in the short run and long run

RER variability are, respectively, as follows: 85 per cent and 86 per cent for the common

monetary policies alone; 79 per cent and 76 per cent for the common fiscal policies only;

86 per cent and 75 per cent for the co-ordinated monetary and fiscal policies.

Here we note that while the average decrease in the short-run variance of the RER is

about the same for the common monetary policies and co-ordinated monetary and fiscal

policies, the long run reduction for the former is higher than that of the latter. The

average reductions given by common fiscal policies are, however, the least. Thus, on

6 This, nonetheless, ignores the prevalent asymmetric shocks across most of the countries as explained in
Section IV(i).
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average, the analysis suggests that the core group would form a somewhat optimal but

inefficient monetary union ifonly common monetary policies were implemented.

Table 4.6a

Standard Deviations of Short-run RER Shocks with Co-ordinated Fiscal Policies

only

COUNTRY STANDARD DEVIATION (x1000) CHANGE IN STANDARD
DEVIATION (x1000)

Botswana 4.9 41.2
Lesotho 3.9 41.7
Malawi 23.0 44.1
Mauritius 3.2 30.9
Namibia 31.6 15.5
Swaziland 0.6 12.8
Tanzania 512.6 260.2
Zambia 140.9 44.1
Zimbabwe 6.8 36.8

Table 4.6b

Standard Deviations of Long-run RER Shocks with Co-ordinated Fiscal Policies

only

COUNTRY STANDARD DEVIATION (x1000) CHANGE IN STANDARD
DEVIATION (x1000)

Botswana 7.1 61.2
Lesotho 1.2 23.9
Malawi 74.9 58.2
Mauritius 8.7 54.2
Namibia 54.3 29.6
Swaziland 0.9 9.1
Tanzania 700.9 331.5
Zambia 45.6 231.4
Zimbabwe 6.6 74.8
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4.5 Discussion of Economic Implications of the proposed Monetary Union

4.5.1 Theory of Optimum Currency Area vis-à-vis Evidence

From the available evidence, a very serious obstacle to regional integration in Southern

Africa appears to be the dominant position of South Africa. To begin with, avrage income

of South Africa is 2.5 times higher than that of the other countries in the region (~3,160

and á1,255 respectively; figures for 1995). It accounts for 75 per cent of total GNP of the

region. Moreover, whereas South Africa has a quite sophisticated manufacturing sector,

most other countries in the region (with the exception of Zimbabwe) are producers of

primary goods. Consequently, South Africa dominates intra-regional trade (70 per cent of

total), exporting high-value manufacturing goods to the neighbouring countries, while

importing small amounts of low-value primary goods.

This raises questions about how to promote economic integration in the Southern

African region. Theory on economic integration suggests that integration among

countries with divergent levels of economic development might run into problems. This

is especially so with respect to distributíng the potential gains among the richer and

poorer members - economic activity ends up in the lazgestlrichest country. This may

understandably lead to political problems. Moreover, economic integration always has a

major impact on income distribution, especially when income levels and production

structures diverge significantly, as is the case in Southem Africa. This may be a serious

problem for establishing SADC successfully. Finally, except for South Africa, the

countries in the region produce similar primary goods. So one might ask whether there is
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much to be traded among each other (except with South Africa). Most of them need

manufactured goods in return for primary goods. So, the potential advantages of

economic integration within the Southem African region may not be obvious

immediately.

The issue of the gains from economic integration is of course not the point the paper

sets out to address. If we accept for the moment that economic integration in the Southern

African region is beneficial for member countries, the question azises whether a monetary

union is really needed to enhance economic co-operation. The central aim of forming a

monetary union in the Southem African region is linked to the idea that economic

integration is high on the agenda of the governments of the countries in the region. In this

regard, it is felt that the formation of a monetary union is a meaningful step into the

direction of increased economic integration within the region, since this may stimulate

trade through reducing exchange rate uncertainty within the region.

Therefore, let us assume that a monetary union may be useful to stimulate economic

integration in the SADC. Then we ought to establish whether the SADC countries are

ready for entering such a union. This may be disputed in the case of the SADC. The

theory of the optimal currency area stresses a number of criteria to assess whether a

region is ready for establishing a monetary union. These criteria include the classical

ones, such as comparable levels and growth rates of income, compazable price levels,

factor mobility, trade integration, and at least some similarity of production patterns

(Mundell, McKinnon, Kenen). These would go together with the criteria found in recent

literature, such as the presence of symmetry ofoutside shocks to the members of the
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union and~or similarities in the mechanisms in these coutries to absorb such shocks. The

evidence (see Table 4.1) is that, at least with respect to the classical criteria, there is no

reason to suggest that the countries of the SADC form an optimal currency area.

Moreover, the empirical analysis stresses that there are high degrees of asymmetry of

RER shocks across most member countries. So, based on the above criteria, one would be

tempted to conclude that the SADC certainly is not ready (at least at this moment) to

form a monetary union.

4.5.2 Empirica! Analysis

The study concentrates on investigating whether the SADC countries are ready to enter

into a monetary union based on the analysis of real exchange rate variances between

member countries of the SADC. The idea is that when RER instability within the region

is low, the costs of giving up the exchange rate as a policy instrument are small, whereas

these costs aze high in the presence of high intra-regional RER instability. We use an

empirical analysis along the lines Von Hagen and Neumann (1994) pursued for the

European Union to establish the extent to which a monetary union among SADC

countries is desirable.

However, one shortcoming of the analysis of using RER vaziances as a criterion to

assess the desirability for a common currency is that it fails to clearly point out what
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should be considered large and small instabilities of RER between currencies. In the Von

Hagen and Neumann study comparing the RER fluctuations between Lander of Germany

with fluctuations between Lander and countries of the EU partially mitigated this

problem. Even that study was not able to draw a line between small and big RER

variations among EU members. Basically, the main objective was to investigate whether

the EU member countries could be seen as a natural extension of the already existing

monetary union of Germany (i.e. the Lander), by analysing both sets of RER fluctuations.

When EU member versus Lander RER flucuations do not diverge much from the

fluctuations between Lander, then this hypothesis (EU members can be seen as a natural

extension of the German monetary union) is supported.

Would it be possible to use a benchmark such as the RER fluctuations within the

CFA zone? In fact we have already hinted at this possibility, mentioning that RER

fluctuations for this group of countries were much lower. Of course, this would leave the

same problems Eichengreen had when he compared North American regions and

European countries: structural differences and differences in the economic shocks in the

past. Yet, at least this gives a hint as to whether or not fluctuations aze large or small for

the countries within the SADC region.

Another possibility might be to use RER fluctuations of the Southern African

Customs Union members as the benchmazk to see whether the other SADC members are

a natural extension of this existing monetary arrangement within the SADC region. The

next suggestion might be to split up the data set into different time periods to investigate
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whether there is a move towards a monetary union since the early 1980s in terms of

declining RER fluctuations.

Additionally, it seems a monetary union might even be potentially dangerous for the

SADC members, except South Africa. If the Rand is used as the anchor currency, then

fluctuations of the Rand against other currencies outside the union will have major impact

on the export revenues of the SADC countries. Since South Africa, on the one hand,

mainly exports industrial products and the other member countries, on the other hand,

primary goods, the fluctuations of the Rand may in fact hurt export revenues of

commodity exports. This is because movements of the Rand will be driven by

fluctuations of prices of industrial goods and will therefore not synchronize with

commodity price movements.

However, the reason for focusing on fonning a monetary union may also be

interpreted differently. Several current members of the SADC have major problems due

to monetary and fiscal instability. They need to make monetary and fiscal adjustments as

a basis for sustainable long-term growth. In fact, these adjustments are among the

required measures we have already mentioned as a prerequisite for forming a monetary

union. We can possibly turn around the argument as follows. In order to attain monetary

and fiscal adjustments the SADC countries should enter into a monetary union. This

would set binding constraints to monetary and fiscal policies. The union would pressure

them to adjust. In this way, such a union works like a nominal anchor and has a simílar

effect on monetary and fiscal policies as the currency board has had in Argentina and

Estonia, among others. Of course, the question remains whether such an arrangement will



112 Chapter 4

be politically feasible. But this question remains to be answered as well in the context of

the current analysis of the study.

4.6 Summary and Conclusions

Our task in this paper has been analysing the desirability of a monetary union in the

Southern-Africa Development Community (SADC). We have started by discussing the

criteria proposed in the literature vis-à-vis the SADC's macroeconomic structure in terms

of the inflatíon rate, economic openness, economic growth, GNP per capita, economic

diversification and industrial similarity. The analysis here suggests that the member

countries (except for South Africa and Zimbabwe) have yet to diversify their economies.

Again, while individual degrees of trade openness with the world are substantially high,

the potential members of the proposed monetary union have yet to remove trade barriers

between them and introduce a clear objective on customs union among them to ensure

smooth convergence towards the union.

We have subsequently endeavoured to analyse conditional short-run and long-run

RER disturbances for the period 1980-1996 to assess the desirability of a currency union

in the SADC. Both the short-run and long-run cases suggest those conditional variances

of the RER disturbances between South Africa and most fellow SADC members are

comparable. Thus, the following countries would be suited to form a monetary union

today: South Africa, Botswana, Lesotho, Malawi, Mauritius, Namibia, Swaziland and



The Desirabiliry of a Monetary Union in the SADC 113

Zimbabwe. In contrast, substantial reduction of RER variability is required between these

countries and Tanzania, and Zambia.

However, there are low degrees of symmetry of RER shocks across most of the

economies. This indicates that a monetary union formed by the mentioned countries

would amass high costs relative to the benefits. The study also shows little or no

presence of autocorrelation of short-run RER fluctuations between South Africa and the

following countries: Mauritius, Namibia and Zimbabwe. The rest of the countries have

significant negative autocorrelation in RER fluctuations. In the long run, only Lesotho

and Tanzania have negatively autocorrelated RER changes with South Africa. Thus,

there is no tendency for RER changes to persist over time in most of the SADC

countries. In the final analysis, the study finds that common monetary policies other than

integrated fisca] policies or co-ordinated monetary and fiscal policies among potential

members would guarantee relatively low degrees of RER variability in the SADC. Our

analysis in this respect has looked beyond what Von Hagen and Neumann (1994)

attempted to evaluate by considering the issues of common fiscal policies and co-

ordinated monetary and fiscal policies. However, we wish to reiterate that, due to lack of

data, our analysis here has left out four other SADC members, Angola, Democratic

Republic of Congo, Mozambique and Sychelles.

Thus, in terms of RER movements, our study points to the positive side of monetary

integration among some SADC countries provided they take the required measures

before convergence. However, a word of caution is in order here. Apart from the

structural problems cited above, the smooth operation and, hence, achievement of
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potential benefits will never be guazanteed by SAMU in the face of `policy collision or

conflict' within the region. Already, there is a threat from a larger regional economic

organisation, the Common Market for Eastern and Southern Africa (COMESA), whose

most objectives, both in principle and practice, are similar to those of the SADC. Most

members in the SADC (8 members) also belong to the COMESA.

While it is clear that its long-run goal may not be forming a currency union,

COMESA proposes integrated monetary, banking and financial policies for its members.

At this stage, we already have a cleaz picture of the position of SAMU in terms of

pursuing its monetary and fiscal policies. Whatever decisions made by SAMU will in

most cases be in conflict or collision with those made by COMESA. For example,

COMESA is already committed to establishing a Free Trade Area (FTA) by the year

2000 and all member countries aze expected to have reduced tariffs by 80 percent as at

October 1996. One wonders whether the SADC will introduce its own policy on this or

just adopt what has been proposed by COMESA, taking into account the fact that each

organisation is a subset of the other.

All in all, the aim of the paper was to establish the extent to which a monetary union

among SADC countries is desirable. Our conclusion would be that the SADC as a whole

should not start a monetary union, at least not in the neaz future, since the countries are

simply too different to fonn an optimal currency azea. Therefore, at present the costs of

such a union appeaz to be much higher than the benefits. Reducing trade barriers to begin

with, if we are convinced that this would stimluate regional growth, should pursue

increased economic co-operation. Moreover, as already noted, the whole issue of striving
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for a monetary union within the SADC group may have become redundant with the plans

for developing a larger regional bloc, COMESA.

Finally, our study can be revisited from another angle by estimating a structural

Vector Auto-Regressive model for the SADC members that allows identification of both

monetary and real shocks such as relative velocity, supply, absorption and net foreign

demand. It is argued that the variance decompositions of the influences on real variables

at home may prove useful in interpreting the costs of a monetary union.
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Appendix: The Generalised Autoregressive Conditiona! Heteroscedasticity (GARCH)

Model

The GARCH models are designed to model and forecast the variance of a dependent

variable. In each case the variance of the dependent variable is specified to depend upon

past values of the dependent variable andlor upon some exogenous or independent

variables. The simplest and most widely used model is GARCH(l,l). This model has the

main features that are present in more elaborate models and often fits almost as well.

GARCH(1,1) specifies that the variance depends upon only the past values of the

dependent variable and that this relation has the three simple terms given in (A.1). The

residuals are defined by a conventional equation such as (A.2).

r~t - ap t Q~t-I t ae~t-1 (A.1)

Yt-xt~} Et (A.2)

Equation (A.1) specifies that the variance today depends upon three factors: a constant,

yesterday's forecast variance (the GARCH term) and yesterday's news about volatility

which is taken to be the squared residual from yesterday (the ARCH tenn). The (1, 1) in

GARCH(1, 1) refers to one GARCH term and one ARCH term. Since o2t is the forecast

variance one day ahead based on past information information, it is called the conditional

variance.
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Equation (A.1) may be extended to allow for the inclusion of exogenous or

predetermined regressors, z, in the variance equation:

a2~ - ap f~3a~t-1 } ae~t-1 } Yzt ~A.1')'

It is wise, however, to introduce such variables in a form where they are always positive

so that small number of large negative values of the exogenous variable does not drive

the variance negative.

' We can easily notice that the GARCH model in the empirical analysis of this study takes this form, but
excludes crez~-~ from the right hand side of the equation.
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The Political Economy of Devaluation'

5.1 Introduction

By the mid 1970s, many developing countries were in the midst of a serious economic

crisis, reflected by considerable balance-of-payments (BOP) deficits, falling foreign

reserves, and inability to service foreign debt. In an attempt to reverse the situation and to

keep open external lines of credit, the authorities in these countries implemented a new

set of economic stabilization policies. One of these policies was frequently devaluation.

Following the standard wisdom of macroeconomic theory (see Cooper, 1971, for

example), devaluation is an ideal, effective policy under conditions of less than full

employment of resources, of persistent balance of payments deficits, and under

conditions where wages and relative prices are sticky. However, since the late 1980s the

world has witnessed the arrival of a spate of democratic governments in developing

countries. This means that owing to its potentially devastating consequence (in terms of

inflation), devaluation has not proved an easy decision to governments facing opposition

from competing political parties. Since proper researching of this interesting problem is

immensely lacking, our objective in this study is two-fold: first, to build and discuss a

' This chapter is jointly produced with Harry Huizinga.
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theoretical political model of devaluation for developing countries and, second, to

empirically test the envisaged model with panel data from selected developing countries.

One of the most negative external factors in developing countries has been a decline

in exports brought about by a drop in the world prices of the traditional exports and by

protectionist tendencies in the industrialised world. In turn, therefore, developing

countries have been moving toward market policies, reflected in the steady reduction of

tariffs and the elimination of import restrictions placed on capital and consumer goods.

This relaxation of restrictions boosts imports dramatically, but leads to huge deficits in

the current accounts of most of the developing world. In this regard, hence, the

appropriate measure to obtain a zero balance in the current account has traditionally been

devaluation.

It is argued that the success of devaluation is more strongly felt when the economy is

facing an external deficit under a situation of less than full employment. If the success is

viewed as operating exclusively through the effects on prices, given the correct

elasticities, devaluation induces a higher output in exportables and import substitutes,

which should reflect a higher total income and employment. However, these effects are

accompanied by an increase in the price level which partially offsets the greater

competitive advantage brought about by the devaluation. Moreover, even if the economy

is at less than full employment, a rise in the price level is expected from the increase of

the price of exportables and from the price of those products which use imported inputs.

In any case, the full success will be distorted by the extent of inflationary pressures. If the

increase in the inflation matches the devaluation rate, then the competitive gains will
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disappear if they are followed by higher wages. This will be so whether the rise in

inflation is a result of higher prices of imported inputs, wage increases, budget deficits or

expectations. Surely, expected inflation as a negative aftermath of devaluation should be

realised by policymakers in developing countries since the average consumer will directly

suffer its impact when it ensues. The economic understanding is that if a government

undertakes a well balanced devaluation, this will be followed by a mild increase in

inflation.

Whether devaluation is effective as a measure of eliminating BOP deficits still

remains a subject of controversy between theorists and empiricists. For example,

Edwards (1989) demonstrates conclusively that devaluations do alter the real exchange

rate. His assertion is later confirmed by Rodgers (1995) who evaluates the relationship

between the real exchange rate and Indonesia's aggregate trade performance between

1975 and 1990. Rodgers finds that a rupiah devaluation causes rupiah imports and

exports to rise relative to domestic prices. Reinhart (1995) assesses the effectiveness of

devaluation policies in light of the recent time-series literature that analyses variables

with unit roots. Her analysis suggests that while relative prices have a predictable and

systematic impact on trade, price elasticities seem to be low, in most cases well below

unity. Furthermore, while industrial-country income elasticities are well above their

developing-country Asian and Latin American counterparts, suggesting that in a scenario

of balanced growth the developing country trade balance should improve, this is not the

case for Africa. The high primary commodity content of African exports probably

accounts for this result.
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This study is not intended as another empirical analysis on the effectiveness of

devaluations in improving BOP. Its sole purpose is to investigate the role of political

factors in determining devaluation policies in developing countries. Quite often in

developing countries it has been observed that political factors play an important role in

the management of a pegged rate through devaluation. For example, Cooper (1971) notes

that stepwise devaluations are often associated with political upheaval and, in many

cases, with the fall of the government.

In the first part of this study we theoretically investigate the role of politics in

determining devaluation during a government's tenure in a developing country. For

simplicity, here it is assumed that wages are rigid but prices are flexible. This assumption

is not just important for our developed political model of devaluation but also realistic in

that even with the introduction of democracy in developing countries, trade unions still

meet formidable resistance from governments in the process of wage-increase bargaining.

The second part of the study tests empirically our political model of devaluation. Here we

investigate whether the probability of a RER depreciation is detennined by a number of

political and economic factors like the timing of devaluation, inflation changes, GDP

growth and income per capita for developing countries. Since a country either devalues or

does not devalue in a given period, we use a probit model in this analysis.

In short, in this study we consider a discrete intertemporal macromodel for a small

open economy that assumes that the incumbent government has a motive to win re-

election by using Nominal Exchange Rate (NER) devaluation as a tool to improve the

Balance of Payments in the last half of its tenure. Through a probit analysis, we then test
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the hypothesis that a big RER depreciation is likely to occur during the first half of a

goven-unent's tenure by using annual panel data from 19 developing countries for the

period 1966-1995. The results of the analysis support the hypothesis.

The rest of our study is organized as follows. Section 5.2 presents a theoretical

political model of devaluation for a developing economy. We carry out a probit analysis

of the decision to cany out a considerably big RER depreciation based on this theoretical

model in section 5.3. Section 5.4 looks at evidence on political elections , nominal

devaluation episodes and inflation rates for developing countries vis-à-vis our empirical

results. And finally, section 5.5 contains conclusions.

5.2 A Political Model of Devaluation

In this section, we present the central features of our model and discuss its economic and

political implications. We model the relationship between the political system and

devaluation policy and assume that the objective of the incumbent government is to

remain in office while also caring about private welfare. That is, the government may

care about the negative consequences of devaluation on the economy as long as they

influence voters' electoral choices. Thus, on entering office the winning party devalues its

currency in order to improve competitiveness in foreign trade. This subsequently

appreciates the exchange rate towards the next election. The real appreciation quickly

cuts inflation, improves the current account and therefore maximises votes. However,
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after the election these improvements are offset by rising inflation and worsening BOP

current account, and hence the welfare of the average consumer is reduced once more.

Thus, our study aims at analysing the effects of a devaluation undertaken by a vote-

maximising government in a developing country which seeks to be re-elected at the end

of its tenure. We approach the problem by using a discrete intertemporal objective

function which is assumed to be maximised by the policymaker with respect to the real

exchange rate at times t and tfl.Z We assume that the electorate have irrationally myopíc

behaviour, unlike the government which knows the outcome of its actions. Thus, the

electorate would have to ignore the evidence of the past. The government then depresses

the real exchange rate (i.e., devalues the nominal exchange rate) during the first period, t,

of the election period in anticipation of boosting the BOP current account right close to

the next election at time ttl. So in period t we have high inflation and bad BOP current

account. But in period ttl there is low inflation and good BOP current account.

Moreover, our study goes as far as empirically investigating the probability of an

incumbent government to undertake a substantially big devaluation during the early years

of its term ofoffice. This is treated in section 5.3.

Of course, the phenomenon of political timing of exchange rate adjustments is also

evident in today's democratic elections. Dombusch (1987) points out that a policy of

overvaluation gave short-run political support for Pinochet in Chile, Martinez de Hoz in

Z The political business cycle is divided into two discrete time periods, t and ttl. This plan of
maximisation differs from Nordhaus' (1975) and van der Ploeg's (1989) where maximisation of an
objective function over a continuous time is considered. Again, Huizinga (1997) examines the political
economy of exchange rate policy where the median voter who is needy is considered to be in favour of an
overvalued exchange rate.
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Argentina, Thatcher in the UK and Reagan in the US. Edwards (1994) observes that

major devaluations by democratic governments in developing countries tend to take place

during the eazly years of each administration and very few devaluation episodes occur

during the last few years. This is because democratic governments aze usually politically

stronger eazlier than later in their tenure. Huizinga (1997) adds that the sources of early

devaluations can easily be associated with the preceding government. Our political model

of devaluation attempts to relate this timing of devaluations over the political business

cycle. The timing of devaluations points to two important indicators: number of years

elapsed between the transfer of power and the devaluation, and time elapsed between the

devaluation and the next election.

5.2.1 The model

Consider a small open economy that is experiencing a BOP crisis - i.e., an unsustainable

balance of payments.' The policymaker may end this crisis by improving the BOP on the

current account via devaluation. This is deemed the only appropriate monetary policy to

improve the situation. But if implemented, the consumer budget at home will be

consequently affected through the rise in inflation. Thus, the existing rate of inflation

matters if policymaker i is to take an optimal decision to devalue the currency.

' This means that foreign exchange reserves are depleting rapidty, or are being sustained only by a level of

foreign borrowing leading to problems in acquiring further loans.
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The J-curve is a well known phenomenon associated with the delayed effects of

devaluation on the balance of trade.' An objective policymaker will, therefore, devalue

the currency during the early part of his government tenure in anticipation of reaping the

benefits right close to the next election. As Gartner's (1994) survey shows, in the

presence of a J curve (in terms of lagged effect from the real exchange rate to income)

inflation rises in the first part of tenure after an election and falls in the second part. When

the exchange rate is fixed, this is easily linked to devaluation patterns.

The vote-seeking policymaker is assumed to maximise an intertemporal objective

function between periods t and tfl with respect to the real exchange rate at times t and

tf 1.5 The structure of the economy can be represented by the following system of

equations in general functional forms:

(5.1)

(5.2)

n, - h(~~) (5.3)

n„~ - h(~~.~)

" The J-curve phenomenon implies that there is likely to be an initial worsening of the trade balance - the
downward part of the J- before the trade balance begins to improve - the upward part of the J- following
devaluation. For substantive empirical evidence on the J-curve effect in the balance of trade see, for
example, Diaz-Alejandro (1966) and Magee (1973).

5 The real exchange rate is defined as ef'~f, where f is the home country price level, f' the foreign country
price level and e the nominal exchange rate (the price ofa unit of foreign currency in terms ofhome
country currency).
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WP - U, t U,,, (5.4)

II(WP) - aWp (5.5)

The symbols in the above equations are explained as follows: U is the utility of the

private agent which is quadratic in the function of current account and inflation, 0 is the

current account balance as a per cent of GDP, n is the inflation rate, RE is the real

exchange rate, WP is the private welfare over the political business cycle, II is the

probability of the incumbent govetnment being re-elected at the end of its tenure as a

function of WP. The subscript t indicates time period. The quadratic fotYn of utility of the

current accottnt ensures that in period t the marginal utility of the current account is

increasing at a decreasing rate i.e., f(A,) ~ 0 andf'(0,) ~ 0.6 Utility, therefore, increases at

a decreasing rate as inflation decreases at a decreasing rate towards the end of period t,

i.e., g'(n,) ~ 0 and g"(n,) 5 0. In period ttl the current account balance is greater than that

of period t due to the appreciating real exchange rate after the introduction of nominal

exchange rate devaluation in period t.' The model assumes absence of the influence of

monetary and fiscal policies such that all inflationary pressures on the price level emanate

from nominal exchange rate devaluation undertaken by the the incumbent government.

We wish to emphasise that in period t the current account is assumed to be in deficit.

Of importance to know in particular is that if the nominal exchange rate is overvalued in

6 Here we assume that the incumbent government implements the devaluation policy in period t.

' We derive the proofof this assertion in the Appendix.
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period t, the current account is deemed to deteriorate further in period tf 1. So the

appropriate move by the incumbent goven~unent is to devalue towards the end of period t

in order to have a good cunent account and, hence, maximize its chance of re-election at

the end of period tfl, since by then the utility and welfare of the irrationally myopic

average voter will have improved again.e The assumption here is that the current account

surplus drives up income.

The incumbent govemment can be viewed as maximising the following inter-

temporal value (utility plus probability of re-election) function (over periods t and tf 1)

with respect to RE, and RE„i:

V, - Es~~Us f II(Wp) -(lta)U, t(Ita)U,,, t Uiz f... ( 5.6)

which upon substituting for the appropriate arguments is rewritten as

V~ -(lfa)~e„ n~) }.i(e~.~, n~t~)~ ~ Urz t ... (5.6')

From the value function it can be seen that utilility beyond period tfl does not

include the weight, (lfoc), i.e., utility after period ttl has a lower weight. Thus, in period

tt2 the current account starts to worsen again. And to improve the situation the

incumbent government will have to undertake another nominal exchange rate devaluation

so that it can regain the confidence of the electorate towards the end of period tt3. Thus,

BSee the proof of this statement in the Appendix.
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the behaviour of the incumbent government to win voter-confidence through careful

timing of implementation of devaluation policy produces a business cycle of the current

account reflected by a step function. Figure 5.1 below illustrates step functions of the real

exchange rate and current account.

Figure 5.1: Step Functions for Real Exchange Rate and Current Account

RER

0

t tf 1 tf2 tt3

e

0

t tf 1 t}2 t}3

From the pictures in Figure 5.1 it can be seen that a nominal exchange rate

devaluation in period t will make the real exchange rate jump to a lower level, and current

account to a higher level in period tf 1. In period tt2 the nominal exchange rate is

overvalued again and the current account worsens once more. Towards the end of this
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period, another nominal exchange rate devaluation takes place to improve the current

account right up to the end of period tt3. This is the sort of political business cycle our

theory sought to explain. In the next section we attempt to test the extent to which a

number of factors tend to influence the probability of the incumbent government to

undertake a substantially big devaluation, in several developing countries.

5.3 Empirical Analysis

Our theoretical model presented in section 5.2 assumes that an incumbent democratic

govemment will implement a NER devaluation in the first halfof its tenure. A reasonable

hypothesis to test empirically, therefore, is that a big RER depreciation is likely to take

place during the early part of a govenunent's tenure. In this section, we use a probit

analysis to determine the probability of the government in office to undertake a

substantially big NER devaluation of at least x percent during the first halfof its tenure.

5.3.1 The Probit Mode! and Data

The probit specification is designed to analyze qualitative data reflecting a choice

between two alternatives. The probit model in our analysis provides a way of quantifying

the relationship between the determinants of RER depreciation and the probability of

carrying out a specified level ofexchange rate depreciation. The dependent variable in the
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probit model takes a value 1 if a depreciation of at least x percent occurs and 0 otherwise.

In this respect, we consider three scenarios ofdepreciation categories, namely: of equal to

or greater than So~o, 250~0, SOo~o and 900~0. Thus, the last two scenarios can be considered as

big depreciations.

The probit model uses the functional form

Pr(Yt - 1lxt) - ~(zt~ (5.7)

where ~(.) is the standard cumulative normal distribution function so that ~(z) is the

probability that a normally distributed random variable with zero mean and unit variance

does not exceed z.9 In our analysis, this specification models the probability of each of the

depreciation scenarios specified above as a function of the observed individual variables,

zt, with weights given by the individual coefficients Qj.

We also obtain marginal effects of the individual determinants on the probability of a

depreciation scenario. This is given by differentiating equation (7) with respect to the j-th

explanatory variable xtj which yields

8~(xtQjia xtj - ~(xt~Qj (5.8)

' Maddala (1983) provides a detailed account of a probit analysis.
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where ~(.) is the density function of the standard normal. The Q~ coefficient measures the

change in the expected value (probability) in response to changes in xt~. Positive values

for ~3~ imply that increasing xl~ will increase the probability of the response; negative

values imply the opposite.

We are interested in the following explanatory variables: the number of years a

government has been in office since the last transfer of power (denoted OffYrs), once

lagged inflation rate change (denoted InfRate.,), once lagged natural logarithm of

consumption as a percent of GDP (denoted LogCONSPN.,), once lagged real exchange

rate with respect to the US dollar (denoted RER.,) and once lagged intemational liquidity

- measured as the ratio of foreign assets of the monetary sector to the quantity of money,

M1 -(denoted NetFAM.,). In addition, one independent dummy variable is included to

account for type of government (denoted DemoDum); it takes 1 if the regime is

democratic and 0 otherwise. Note that all these variables but InfRate., are expected to

have a negative effect on the probability of RER depreciation. InfRate-, is expected to

have a positive influence on the dependent variable.

We use panel data for the period 1966 - 1995 from the following 19 developing

countries: Argentina, Chile, Colombia, Cyprus, Ecuador, Egypt, Guyana, India,

Indonesia, Israel, Jamaica, Korea, Malta, Mexico, Pakistan, Philippines, Sri Lanka,

Trinidad and Venezuela. The data come from the IMF International Finance Statistics

Yearbook ( I 996 issue).

The series on inflation rate changes consists of values calculated as the percentage
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change in inflation over the previous year. The bar chart in Figure 5.2 depicts proportions

of real exchange rate changes. As we can see, the highest proportion is in the range of

between Oo~o and l00~0. But an interesting question is "When do these governments opt for

the relatively small number of big RER devaluations?". This question is to some extent

answered in the analytical discussion of results that follows.

Figure 5.2

Proportions of Changes in the RER

~-Oolo ~ ~-10ok ~ ~-20oIo ~ ~-30oIo ~ ~-40oIo ~50ok ~-50oIo

Range of RER changes
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5.3.2 Results and Discussion

Our results report on the statistical economic significance of parameter estimates,

predicted probabilities with respect to individual independent variables and estimated

mazginal effects of explanatory variables on the probability of cazrying out the various

devaluation scenazios we have considered.

5.3.2.1 Statistica! economic significance ofparameter estimates

As Tables S.A1 and S.B1 (in the Appendix) show, in the lower scenazios (i.e., equal to or

greater than 5"~o and 25"~0), all parazneter estimates but DemoDum's carry the correct

economic signs. However, only the parameter estimates for RER., and NetFAM.~ are

statistically significant at the conventinal level of significance of So~o for the lower

depreciation scenarios.'o And that for LogCONSPN-, is only statistically significant at

this level of significance for the first lower depreciation scenario (equal to or greater than

So~o). Thus, a RER depreciation as small as 5"~o is not quite likely to occur during the eazly

part of a government's tenure.

From Tables S.C1 and S.D1 ( in the Appendix) we can see that all parameter

estimates in both higher scenarios ( i.e., equal to or greater than SOo~o and 90a~o) have the

expected economic signs. But at So~o significance level DemoDum is not significant for

'o Edwards ( 1988) also finds the parameter estimates for RER.~ and NetFAM.~ statistically significant at
So~o level.
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both higher depreciation scenarios. Again, RER-, is only statistically significant for the

depreciation scenario ofequal to or greater than SOo~o.~ ~

5.3.2.2 Predicted probabilities with respect to individua! independent variables

In this respect, we are interested in the prediction of the probability of RER depreciation

over the government's tenure in office. We thus use equation (5.7) to come up with these

predictions. The predicted probabilities for the four scenarios under consideration are

presented (see Tables S.A2, S.B2, S.C2 and S.D2 in the Appendix) for all countries under

study. The probability of RER depreciation with respect to the number of years in office

generally tends to decrease as we move from the lowest period to the highest one for all

depreciation scenarios. This implies that a big RER depreciation is unlikely to happen

during the second half of the incumbent government's tenure. It is interesting to

particularly note the results of the last scenario (Table S.D2) where most of the predicted

probabilities are close to zero. This may suggest that most governments will not

undertake depreciation as big as from 900~0, lest they worsen their reputation once the

desired BOP results are not forthcoming.

'~We also ran a regression of probability of Nominal Exchange Rate (NER) on these same independent
variables. The results reveal that though the probability of NER is influenced (with correct sign) by OffYrs

in all scenarios but the first one, the political independent variable is insignificant at the 5"~0 level. Again,

DemoDum is insignicant in all devaluation scenarios.
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5.3.2.3 Estimated margina! ejfects of independent variables on the probability of RER

Depreciation

Here our calculations indicate that as we move from the lowest deprciation scenario to the

highest one (see Tables S.A3, S.B3, S.C3 and S.D3 in the Appendix), the marginal effect

on the probabilty to depreciate with respect to the independent political variable, OffYrs,

tends to increase.1z Thus, a change in OffYrs reduces the probability of a RER

depreciation more in the higher scenarios that in the lower ones. This confirms what the

probabilities in the last depreciation scenario (see Table S.D2) indicate - that extremely

high RER depreciations may not be considered by incumbent governments as a desirable

option in a bid to win re-election.

5.4 Evidence versus Empirical Results

In this section we present evidence on political elections , nominal devaluation episodes

and inflation rates for developing countries vis-à-vis our empirical results. From Table

5.E we note that most nominal devaluation episodes took place utmost halfway the

govemment's term of office. About 90"~0 of the goven~unents were reelected into office

during the next elections. Another interesting thing to note is that a simple linear

regression of the inflation rate on the magnitude of nominal devaluation reveals that the

former is positively related to the latter, i.e., a high magnitude of devaluation is followed

by a high rise of inflation rate. The value of RZ is 0.77 which indicates that most of the
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variation in the inflation rate is explained by these devaluation episodes. The coefficient

for devaluation of 0.18 is significant at any level of confidence.

Of course, in a democratic regime high changes in the inflation rate will minimise the

likelihood of the incumbent government to be elected once more for the next tenure, and

the opposite is true. On the other hand, the probability of the incumbent government's re-

election will increase with high levels of GDP growth and income per capita. Again, a

high degree of central bank independence will boost the chances of of re-election of the

government in office for the next tenure. Thus, all these factors will have a positive

impact on the dependent variable, probability of RER depreciation by the incumbent

government.

The theoretical model presented in section 5.2 suggests that a substantially big RER

depreciation is likely to take place during the first half of a government's tenure. The

results obtained so far in our empirical analysis seem to concur with this theoretical

assertion. Of the 30 big RER depreciations (i.e., of at least 500~0) from the sampled

countries, 22 occurred during the first half of government's tenure. This is, however,

regardless of the type of government in power - democratic or non-democratic. For

example, in Chile, most of Augusto Pinochet Ugarte's 13-year period of dictatorial power

was characterised by eazly RER depreciations in the event of undemocratic re-election to

office.

12 These marginal effects are evaluated at mean values of the explanatory variables. Equation (5.8) is used
here.
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However, from the empirical findings in section 5.3 we aze not able to infer whether

there is a diffrence between democratic and non-democratic govemments as regazds the

marginal effect of the political variable (OffYrs) on the probability of RER depreciation.

Thus, of importance to know, in particular, is whether the marginal effect of the political

variable (OffYrs) on the probability of RER depreciation is different for democratic and

non-democratic countries. In other words: whether the marginal effect of OffYrs on the

probability of RER depreciation is increased (decreased) when the government is

(non)democratic. This would require us including an interaction variable of OffYrs and

DemoDum in the estimated equation. The result from the depreciation scenario of equal

to or greater than SOo~o reveals that there is a negative sign on the interaction variable.13

The implication of this result is that the marginal impact of OffYrs on the probability of a

big RER depreciation is decreased when the govemment is democratic and is increased

when the government is non-democratic.

Even the nominal devaluation episodes to a great extent seem to echo our empirical

findings. Nearly 680~0 of the big nominal devaluation episodes in the sample occurred in

the early part of government's rule. And most of the real devaluations coincided with the

nominal devaluation episodes. For example, even though the big nominal devaluations

seem to be larger in magnitude than the real ones, the following cottntries had a

coincidence of the two (i.e., both these happening in the same years): Colombia, Guyana,

Indonesia, Philippines and Sri Lanka. Again, the regression of the probability of NER on

" The co-efficient of -0.2378 on the interaction variable of OffYrs and DemoDum is significant at the Salo
level of significance.
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the variables considered in here reveal that NER devaluations ( see note I 1) are influenced

by OffYrs and DemoDum, i.e., NER devaluations do indeed follow a political motive.

However, the following group of countries had no big nominal and real deavaluations in

all the sample years: Cyprus, Malta, Korea, Pakistan and India. And the rest of the

countries, while experiencing the coincidence of the two in some episodes, had more big

nominal depreciations than real ones. Once again, of particular interest are the cases of

Chile and Israel which seem to have had persistent big nominal devaluations, from 1971

to 1979 and from 1979 to 1985, respectively.

Furthermore, it is interesting to look at few individual cases of democratic and

undemocratic regimes. In figures 5.3a-5.3f, we have graphs for the RER over time for six

countries - half of which have been governed by democratic regimes (namely: India,

Egypt and Israel) and the other half have been ruled by either dictatorial or military

governments ( namely: Chile, Indonesia and Philippines) over the sample period. In the

30-year period, there has been noticeable changes in the RER in all these countries. Most

of these graphs seem to reiterate what we found in the precedíng empirical analysis: there

is a real appreciation of the exchange rate in the last part of a government's office. For

example, looking at the case for Egypt we will notice that re-elections took place in the

following yeazs: 1970, 1981, 1988 and 1995. The RER starts to appreciate at least two

yeazs before these re-election points. The same trend of events is also revealed in the

graph for Philippines (governed mostly by military and dictatoriat regime) where re-

elections were conducted in the following years: 1969, 1973, 1978, 1986 and 1992.
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Figure 5.3a

India
Real Exchange Rate over Time: 1966-95

Figure 5.3b

Egypt
Real Exchange Rate over Time: 1966-95
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Figure 5.3c

Israel
Real Exchange Rate over Time: 1966-95

Figure 5.3d

Chile
REAL Exchange Rate over Time: 1966-95
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Figure 5.3e

Indonesia
Real Echange Rate over Time: 1966-95

Figure 5.3f

Philippines
Real Exchange Rate over Time: 1966-95
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5.5 Conclusions

This study has first presented a simple intertemporal macromodel for a small open

economy that assumes the incumbent government's motive to win re-election by using

Nominal Exchange Rate (NER) devaluation as a tool to cover a prevailing Balance of

Payments deficit in the last half of its tenure in office. Through a probit analysis, the

study has then tested the hypothesis that a big RER depreciation is likely to occur during

the first half of a government's tenure by using panel annual data from 19 developing

countries for the period 1966-1995. This hypothesis has been tested while taking into

account also the following factors: lagged RER, lagged international liquidity, democracy

dummy, lagged log of consumption and lagged inflation rate. The results of the analysis

support the hypothesis.

Thus, from the political point of view, our empirical analysis emphantically confirms

what previous authors, for example, Dombusch (1987), Edwards (1994) and Huizinga

(1997), pointed out in their studies - that major devaluations follow a deliberate political

timing by incumbent governments.

Furthermore, the study has weighed the empirical findings against evidence. The

analysis has found the democracy dummy insignificant as a factor of the probability of

RER depreciation. This result finds its evidence in the case of Chile where Pinochet's 13-

year dictatorial rule was charaterised by early RER depreciations in the face of

undemocratic re-election to office. Again, the Nominal Exchange Rate (NER)

devaluation episodes over the sample period seem to echo our empirical results. Most of

the major NER depreciations took place utmost halfway the govemment's term of office.
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And most of the RER devpreciations coincided with the NER devaluation episodes. It is

also interesting to note that about 900~0 of the govemments were re-elected into office

during the next election.

However, our model has ignored the role of monetary and fiscal policies.

Nonetheless, the inclusion of these policies will not alter the results obtained in this study

in some way. For example, suppose that the central bank increases the money supply.

Because the price level is assumed to be flexible, the increase in the money supply will

lead to inflation. This means that if the nominal exchange rate devaluation is lower than

the inflation rate, there will be a decrease in the RER. A strategic incumbent government

will, therefore, make use of this combination of policies in the first half of its tenure in

order to boost the current account in the last half. Similarly, a cut in the tax rate will raise

income and, consequently, the price level. Through a careful manipulation of the

exchange rate over the political business cycle, this will achieve the desired result by a

vote-seeking government.
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Appendix A: Proofthat RE, ~ RE„~

The value function for period t(see equation (6')) can be rewritten in terms of the RER as

follows:

V~ -(1}a)~i{ S(~~-~), h(~~)}f.Í{~~~), h(~~.~)}) ~.Ï{8{~~-~), h(RE„z)} t...

The value function for period tf 1 is given as"

V~.~ -(1}a)U{S(~~), h(~~t~)}{ }Íi8(~~.~), h(~~.z)} t.i{g(~~.z), h(RE,,,)} f...

Obtain first order conditions with respect to the RER for periods t and tf 1:

dV,IdRE, -(lta)[f' {g(RE~-~), h(~~)}. h'(~~) }.ig~{g(~~), h(~~.~)}- 8~(~~)~.

dV,t~IdRE,t~ -(i~a)Ug {S(~~), h(~~.~)}. h'(~~.~)l ~f'{S(~~.~), h(~~.z)}. g'(~~t~).

Set dV,~dRE, - 0 and solve for fg' {g(RE,), h(RE,,,)} to obtain as follows:

.fg {S(~~), h(~~.~)} - -.f~{8(~~.~), h(~~)}. h'(~~). 8~(~~.~)-~.

We can then replace fg {g(RE,), h(RE,,,)} by -f' {g(RE,-,), h(RE,)}. h'(RE,). g'(RE,,,)"~

in the first order condition for period tf 1 to obtain

dV,,,IdRE,,, --(lfa)~n {S(~~-i), h(RE~}. h'(~~). 8~(~~.i)-~. h~(~~.i)) }

.f ~{S(~~.,), h(~~tz) } . 8'(~~., ).

Assume RE, - RE,,, - REiz. Then ifdV,~dRE, - 0, we have dV,,,IdRE,,, ~ 0.

This implies RE,,, ~ RE,.

" Note that in this case WP - U,,, since a major devaluation is assumed to take place in the last half of the
political business cycle.
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Appendix B: Tables

Table S.AI
RER Depreciation of equal to or greater than 5"~0: Coefficients and their Statistical

Economic Significance - Probit analysis

Variable Coefficient Std. Error t-Statistic

RER., -0.000366 0.000174 -2.101691

NetFAM., -0.000970 0.000409 -2.373452

OffYrs -0.039560 0.026133 - I .513802

DemoDum 0.063425 0.157680 0.402241

LogCONSPN., -0.107265 0.039950 -2.685022

InfRate-, 0.000270 0.000314 0.860465

Table 5.A2
Predicted Probabilities for RER Depreciation of equal to or greater than 5"~0:
Cross-Country Analysis

OffYrs - 1 OffYrs - 2 OffYrs - 3 OffYrs - 4 OffYrs - 5
Country Other - mean Other - mean Other - mean Other - mean Other - mean
Argentina 0.7264 0.6966 0.6672 0.6384 0.6100
Chile 0.6528 0.6242 0.5962 0.5686 0.5418
Colombia 0.5352 0.5092 0.4840 0.4592 0.4354
Cyprus 0.5824 0.5552 0.5286 0.5028 0.4778
Ecuador 0.4902 0.4654 0.4472 0.4238 0.4010
Egypt 0.6170 0.5892 0.5620 0.5352 0.5092
Guyana 0.7566 0.7264 0.6966 0.6672 0.6242
India 0.5466 0.6170 0.5892 0.5620 0.5352
Indonesia 0.3174 0.2984 0.2808 0.2628 0.2460
Israel 0.6030 0.5754 0.5486 0.5222 0.4966
Jamaica 0.7188 0.6892 0.6600 0.6312 0.6030
Korea 0.4412 0.4180 0.3954 0.3734 0.3524
Malta 0.5352 0.5092 0.4840 0.4592 0.4354
Mexico 0.6384 0.6100 0.5824 0.5552 0.5352
Pakistan 0.6170 0.5892 0.5620 0.5352 0.5092
Philippines 0.6966 0.6672 0.6384 0.6100 0.5824
Sri Lanka 0.5456 0.6170 0.5892 0.5620 0.5352
Trinidad 0.5418 0.5156 0.4902 0.4654 0.4412
Venezuela 0.4654 0.4412 0.4180 0.3954 0.3754



The Political Economy of Devaluation 149

Table 5.A3
Estimated marginal effects of explanatory variables on the probability of RER

Depreciation of equal to or greater than 5"~0

COUntry OffYrs DemoDum LogCONSPN., IntRate., RER., NetFAM.,

Argentina -0.0146 0.0234 -0.0395 0.0001 -0.0001 -0.0004
Chile -0.0133 0.0213 -0.0360 0.0001 -0.0001 -0.0003
Colombia -0.0129 0.0206 -0.0349 0.0001 -0.0001 -0.0003
Cyprus -0.0133 0.0213 -0.0360 0.0001 -0.0001 -0.0003
Ecuador -0.0124 0.0198 -0.0335 0.0001 -0.0001 -0.0003
Egypt -0.0133 0.0214 -0.0362 0.0001 -0.0001 -0.0003
Guyana -0.0148 0.0237 -0.0401 0.0001 -0.0001 -0.0004
India -0.0139 0.0223 -0.0378 0.0001 -0.0001 -0.0003
Indonesia -0.0091 0.0146 -0.0247 0.0001 -0.0001 -0.0002
Israel -0.0136 0.0219 -0.0370 0.0001 -0.0001 -0.0003
Jamaica -0.0146 0.0234 -0.0395 0.0001 -0.0001 -0.0004
Korea -0.0105 0.0169 -0.0285 0.0001 -0.0001 -0.0003
Malta -0.0127 0.0204 -0.0344 0.0001 -0.0001 -0.0003
Mexico -0.0138 0.0221 -0.0374 0.0001 -0.0001 -0.0003
Pakistan -0.0132 0.0211 -0.0357 0.0001 -0.0001 -0.0003
Philippines -0.0143 0.0230 -0.0388 0.0001 -0.0001 -0.0004
Sri Lanka -0.0138 0.0221 -0.0374 0.0001 -0.0001 -0.0003
Trinidad -0.0125 0.0201 -0.0340 0.0001 -0.0001 -0.0003
Venezuela -0.0118 0.0190 -0.0321 0.0001 -0.0001 -0.0003

Table S.B1

RER Depreciation of equal to or greater than 25"~0: Coefficients and their
Statistical Economic Significance - Probit analysis

Variable Coefficient Std. Ercor t-Statistic

RER., -0.000336 0.000253 - I .325079

NetFAM-, -0.001383 0.000515 -2.684495

OffYrs -0.076 I 18 0.039798 -1.9I 2612

DemoDum 0.244248 0.23297 I 1.048406

LogCONSPN-, -0.307589 0.057562 -5.343608

InfRate-, 0.000595 0.000335 1.776797
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Table S.B2

Predicted Probabilities for RER Depreciation of equal to or greater than 25"~0:
Cross-Country Analysis

OffYrs - 1 OffYrs - 2 OffYrs - 3 OffYrs - 4 OffYrs - 5
Country Other - mean Other - mean Other - mean Other - mean Other - mean
Argentina 0.2984 0.2628 0.2302 0.2040 0.1770
Chile 0.2262 0.1970 0.1706 0.1498 0.1286
Colombia 0.1738 0.1528 0.1310 0.1142 0.0970
Cyprus 0.1836 0.1586 0.1362 0.1188 0.1010
Ecuador 0.1442 0.1236 0.1074 0.0910 0.0784
Egypt 0.1706 0.1470 0.1286 0.1096 0.0910
Guyana 0.3174 0.2802 0.2502 0.2186 0.1936
India 0.2302 0.2040 0.1770 0.1528 0.1336
Indonesia 0.0836 0.0702 0.0602 0.0500 0.0424
Israel 0.1936 0.1676 0.1442 0.1260 0.1074
Jamaica 0.2892 0.2584 0.2262 0.1970 0.1738
Korea 0.1142 0.0990 0.0836 0.0702 0.0602
Malta 0.1498 0.1286 0.1118 0.0950 0.0818
Mexico 0.2302 0.2040 0.1770 0.1528 0.1336
Pakistan 0.1770 0.1528 0.1336 0.1142 0.0970
Philippines 0.2758 0.2420 0.2150 0.1868 0.1646
Sri Lanka 0.2262 0.1970 0.1738 0.1498 0.1286
Trinidad 0.1646 0.1416 0.1212 0.1052 0.0892
Venezuela 0.1188 0.1032 0.0872 0.0734 0.0628



The Political Economy ofDevaluation 151

Table S.B3
Estimated marginal effects of esplanatory variables on the probability of RER

Depreciation of equal to or greater than 25"~a

Country OffYrs DemoDum LogCONSPN., InfRate-, RER., NetFAM.,

Argentina -0.0160 0.0515 -0.0648 0.0001 -0.0001 -0.0003
Chile -0.0099 0.0316 -0.0398 0.0001 0.0000 -0.0002
Colombia -0.0116 0.0371 -0.0467 0.0001 -0.0001 -0.0002
CypruS -0.0112 0.0361 -0.0454 0.0001 -0.0001 -0.0002
Ecuador -0.0102 0.0326 -0.0410 0.0001 0.0000 -0.0001
Egypt -0.0094 0.0302 -0.0381 0.0001 0.0000 -0.0002
Guyana -0.0168 0.0538 -0.0678 0.0001 -0.0001 -0.0003
India -0.0136 0.0435 -0.0548 0.0001 -0.0001 -0.0003
Indonesia -0.0058 0.0186 -0.0234 0.0000 0.0000 -0.0001
Israel -0.0125 0.0402 -0.0507 0.0001 -0.0001 -0.0002
Jamaica -0.0160 0.0515 -0.0648 0.0001 -0.0001 -0.0003
Korea -0.0060 0.0189 -0.0238 0.0000 0.0000 -0.0001
Malta -0.0096 0.0307 -0.0387 0.0001 0.0000 -0.0002
Mexico -0.0132 0.0424 -0.0534 0.0001 -0.0001 -0.0002
Pakistan -0.0093 0.0298 -0.0375 0.0001 0.0000 -0.0002
Philippines -0.0150 0.0480 -0.0604 0.0001 -0.0001 -0.0003
Sri Lanka -0.0129 0.0413 -0.0520 0.0001 -0.0001 -0.0002
Trinidad -0.0096 0.0307 -0.0387 0.0001 0.0000 -0.0002
Venezuela -0.0082 0.0262 -0.0330 0.0001 0.0000 -0.0002

Table S.C1
RER Depreciation of equal to or greater than SOo~o: Coefficients and their

Statistical Economic Significance - Probit analysis

Variable Coefficient Std. Error t-Statistic

RER-, -0.001370 0.000677 -2.023890

NetFAM., -0.001498 0.000606 -2.471789

OftYrs -0.108336 0.049249 -2.199739

DemoDum -0.220415 0.252291 -0.873656

LogCONSPN-, -0.259960 0.061454 -4.230124

IntRate-~ 0.000680 0.000344 1.976828
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Table S.C2
Predicted Probabilities for RER Depreciation of equal to or greater than 50"~0:
Cross-Country Analysis

OffYrs - 1 OffYrs - 2 OffYrs - 3 OffYrs - 4 OffYrs - 5
Country Other - mean Other - mean Other - mean Other - mean Other - mean
Argentina 0.2758 0.2340 0.1936 0.1586 0.1286
Chile 0.1498 0.1212 0.0970 0.0768 0.0602
Colombia 0.0424 0.0324 0.0250 0.0188 0.0138
Cyprus 0.1032 0.0818 0.0644 0.0500 0.0384
Ecuador 0.0300 0.0226 0.0168 0.0124 0.0090
Egypt 0.1836 0.1498 0.1212 0.0970 0.0768
Guyana 0.2224 0.1836 0.1498 0. ] 236 0.0970
India 0.1336 0.1074 0.0854 0.0672 0.0536
Indonesia 0.0008 0.0006 0.0002 0.0001 0.000]
Israel 0.1118 0.0892 0.0702 0.0562 0.0434
Jamaica 0.1802 0.1470 0.1188 0.0950 0.0768
Korea 0.0164 0.0120 0.0088 0.0064 0.0046
Malta 0.0818 0.0644 0.0500 0.0384 0.0292
Mexico 0.1362 0.1096 0.0872 0.0688 0.0536
Pakistan 0.1646 0.1336 0.1096 0.0872 0.0688
Philippines 0.1646 0.1336 0.1074 0.0854 0.0672
Sri Lanka 0.1260 0.1032 0.0818 0.0644 0.0500
Trinidad 0.0872 0.0688 0.0536 0.0414 0.0316
Venezuela 0.0548 0.0424 0.0332 0.0250 0.0188
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Table S.C3
Estimated marginal effects of explanatory variables on the probability of RER

Depreciation of equal to or greater than 50"~0

Country OffYrs DemoDum LogCONSPN., InfRate-, RER., NetFAM.,
Argentina - 0.0208 -0.0423 -0.0499 0.0001 - 0.0003 - 0.0003
Chile -0.0080 -0.0162 -0.0191 0.0001 - 0.0001 - 0.0001
Colombia -0.0051 -0.0103 -0.0122 0.0000 -0.0001 -0.0001
Cyprus - 0.0095 -0.0194 -0.0228 0.0001 - 0.0001 - 0.0001
Ecuador - 0.0039 -0.0078 -0.0092 0.0000 -0.0001 -0.0001
Egypt - 0.0128 -0.0261 -0.0307 0.0001 - 0.0002 -0.0002
Guyana - 0.0171 -0.0349 -0.0411 0.0001 - 0.0002 - 0.0002
India -0.0120 -0.0244 -0.0288 0.0001 - 0.0002 - 0.0002
Indonesia - 0.0001 -0.0002 -0.0003 0.0001 0.0000 0.0000
Israel - 0.0115 -0.0233 -0.0275 0.0001 - 0.0001 - 0.0002
Jamaica - 0.0151 -0.0307 -0.0362 0.0001 -0.0002 - 0.0002
Korea - 0.0010 -0.0021 -0.0024 0.0001 0.0000 0.0000
Malta -0.0077 -0.0156 -0.0184 0.0000 0.0001 -0.0001
Mexico -0.0115 -0.0233 -0.0275 0.0001 - 0.0001 - 0.0002
Pakistan - 0.0111 -0.0226 -0.0266 0.0001 - 0.0001 -0.0002
Philippines - 0.0134 -0.0273 -0.0322 0.0001 -0.0002 - 0.0002
Sri Lanka -0.0107 -0.0218 -0.0257 0.0001 -0.0001 -0.0002
Trinidad -0.0073 -0.0148 -0.0174 0.0001 - 0.0001 - 0.0001
Venezuela - 0.0059 -0.0119 -0.0140 0.0000 -0.0001 - 0.0001

Table S.D1
RER Depreciation of equal to or greater than 900~0: Coefficients and their Statistical

Economic Significance - Probit analysis

Variable Coefficient Std. Error t-Statistic

RER., -0.008558 0.008410 - I .017665

NetFAM., -0.002614 O.OO I 047 -2.497409

Offl'rs -0.219899 0.109182 -2.014062

DemoDum -0.521226 0.344209 -I.514272

LogCONSPN-, -0.274479 0.078095 -3.514688

InfRate., 0.000913 0.000372 2.454173
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Table S.D2
Predicted Probabilities for RER Depreciation of equal to or greater than 900~0:
Cross-Country Analysis

OffYrs - 1 OffYrs - 2 OffYrs - 3 OffYrs - 4 OffYrs - 5
Country Other - mean Other - mean Other - mean Other - mean Other - mean
Argentina 0.1902 0.1260 0.0802 0.0488 0.0286
Chile 0.0022 0.0010 0.0002 0.0001 0.0001
Colombia 0.0000 0.0000 0.0000 0.0000 0.0000
Cyprus 0.0258 0.0142 0.0076 0.0038 0.0018
Ecuador 0.0000 0.0000 0.0000 0.0000 0.0000
Egypt 0.1074 0.0672 0.0404 0.0232 0.0128
Guyana 0.0892 0.0548 0.0324 0.0182 0.0098
India 0.0366 0.0208 0.0114 0.0060 0.0030
Indonesia 0.0000 0.0000 0.0000 0.0000 0.0000
Israel 0.0316 0.0178 0.0096 0.0090 0.0024
Jamaica 0.0768 0.0466 0.0272 0.0150 0.0080
Korea 0.0000 0.0000 0.0000 0.0000 0.0000
Malta 0.0156 0.0082 0.0042 0.0020 0.0010
Mexico 0.0414 0.0238 0.0132 0.0070 0.0036
Pakistan 0.0702 0.0424 0.0244 0.0136 0.0072
Philippines 0.0488 0.0286 0.0160 0.0086 0.0044
Sri Lanka 0.0264 0.0146 0.0078 0.0040 0.0020
Trinidad 0.0150 0.0080 0.0042 0.0020 0.0010
Venezuela 0.0032 0.0016 0.0006 0.0003 0.0001
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Table 5.D3
Estimated marginal effects of explanatory variables on the probability of RER
Depreciation of equal to or greater than 90"~0

COUntry OffYrs DemoDum LogCONSPN., InfRate., RER., NetFAM-~

Argentina -0.0260 -0.0616 -0.0324 0.0001 -0.0010 -0.0003
Chile -0.0004 -0.0010 -0.0006 0.0000 0.0000 0.0000
Colombia 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Cyprus -0.0043 -0.0101 -0.0053 0.0000 -0.0002 -0.0001
Ecuador 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Egypt -0.0101 -0.0239 -0.0126 0.0000 -0.0004 -0.0001
Guyana -0.0126 -0.0299 -0.0157 0.0001 -0.0005 -0.0002
India -0.0066 -0.0151 -0.0080 0.0000 -0.0003 -0.0001
Indonesia 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Israel -0.0072 -0.0169 -0.0090 0.0000 -0.0003 -0.0001
Jamaica -0.0112 -0.0293 -0.0154 0.0000 -0.0005 -0.0002
Korea 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Malta -0.0026 -0.0061 -0.0032 0.0000 -0.0001 0.0000
Mexico -0.0061 -0.0144 -0.0076 0.0000 -0.0002 -0.0001

Pakistan -0.0055 -0.0131 -0.0069 0.0000 -0.0002 -0.0001
Philippines -0.0070 -0.0165 -0.0087 0.0000 -0.0003 -0.0001
Sri Lanka -0.0039 -0.0091 -0.0048 0.0000 -0.0002 0.0000
Trinidad -0.0018 -0.0042 -0.0022 0.0001 -0.0001 0.0000
Venezuela -0.0007 -0.0016 -0.0008 0.0000 0.0000 0.0000
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Table S.E
Nominal Devaluation and Inflation in Selected Developing Countries

Year of Year of Percent of Inflation Rate
Country Pow. Transf Devaluation Crisis15 Devaluation Rise

Argentina 19SS 1970' 25.0 13.6
Chile 1974 1982' 88.2 9.9
Colombia 1962 1962 34.3 2.5
Colombia 1962 1965 50.0 3.S
Colombia 1966 1967 16.7 8.1
Cyprus 1960 1967 16.6 0.7
Ecuador 1960 1961 20.0 4.0
Ecuador 1968 1970 38.8 S.1
Ecuador 1979 1982 32.6 16.3
Egypt 1956 1962 23.9 -3.0
Egypt 1970 1979' 78.8 9.9
Guyana 1966 1967' 15.9 3.0
India 1966 1966 58.6 10.8
Indonesia 1977 1978 50.6 8.1
Israel 1961 1962 66.6 9.S
Israel 1965 1967 16.6 1.7
Israel 1969 1971 20.0 12.0
Jamaica 1967 1967 1 S.9 3.0
Jamaica 1977 1978 86.4 34.9
Korea 1980 1980' 36.3 28.7
Malta 1966 1967 16.6 0.6
Mexico 1976 1976 59.6 I S.S
Mexico 1982 1982 267.8 58.9
Pakistan 1970 1972 130.1 5.2
Pakistan 1978 1982' 29.6 S.S
Philippines 1946 1962' 94.0 3.3
Philippines 1965 1970 63.7 IS.3
Sri Lanka 1965 1967 24.1 2.2
Trinidad 1962 1967' 15.9 2.1
Venezuela 1963 1964 38.1 2.1

's The devaluation episodes indicated with asterisk ( ') were undertaken by regimes not elected through
democratic elections.
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Currency Inconvertibility and its Impact on Trade Flows~

6.1 Introduction

Currency inconvertibility is widely viewed as the presence of foreign exchange

restrictions that hamper the growth of world trade. To date, however, many

developing countries impose restrictions on the making of payments and transfers for

current international transactions. It is azgued that third world countries resort to

foreign exchange or import controls because of deteriorating terms of trade in world

markets and, typically, because of governments allowing their domestic currencies to

become seriously overvalued but resisting devaluation in fear of flaming inflation. For

sometime, these governments may rely on external borrowing or reserve depletion to

maintain imports levels, but sooner or later these sources cease to provide funding.

Thus, if the authorities still can not accept devaluation as an alternative the only

solution is to impose import restrictions. This, however, creates a new foreign

exchange regime - one where quotas are used to reduce import levels to the available

supply offoreign exchange.z

Clearly, foreign exchange controls play an important role in determining levels of

trade flows in the economy. However, no investigation has paid attention to the

important relationships between foreign exchange controls and trade flows with

~ Many thanks are due to Bas Werker for valuable suggestions on this chapter.

z Since such a regime involves a fixed exchange rate at which the Central Bank buys foreign exchange
and sells rationed amounts of foreign exchange, it should not be confused with a standard, fixed
exchange rate regime. Under the latter regime the Central Bank buys and sells foreign exchange to
equilibrate the supply and demand for foreign exchange. On the contrary, in an import control regime,
the Central Bank does not have usable foreign exchange reserves to sell. It must ration imports in order
to reduce the level of demand for foreign exchange.
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regazd to empirical implications of currency convertibility and inconvertibilty. Unlike

previous other studies on effects of exchange controls, we notice the different

empirical implications that these two institutions may impose on trade flows. In this

study, therefore, we set out to investigate the impact of currency convertibility and

inconvertibility on trade flows in developing countries. We undertake the following

two tasks: (i) building a theoretical model that relates the effects of currency

convertibility and inconvertibility to trade flows; and (ii) estimating Ordinary Least

Squazes (OLS) and structural Vector Autoregression (VAR) models to check the

effectiveness of foreign exchange controls.

Few studies have attempted to model the effects of foreign exchange controls.

Blejer (1978) models exchange rate behaviour under currency inconvertibility by

grafting a flow black market for foreign exchange and a non-traded good into a

monetary model of the balance ofpayments where the official rate of crawl is set at a

fraction of the inflation differential. Macedo (1982) analyses the regimes of currency

inconvertibility using the portfolio approach to exchange rate determination according

to which the exchange rate depreciates when the current account is in deficit and

appreciates when it is in surplus. Two portfolio models are developed - with and

without wealth effects - and in both cases the dominance of an `own' effect is seen as

a condition for stability. Ocampo (1987) shows that import controls contribute to

external equilibrium while creating an expansionary effect on domestic economic

activity. The study also demonstrates that controls have important intertemporal

effects, associated with permanent substitution, the wealth effect of forced asset

accumulation and the stock demand for imports generated by controls. Furthermore,
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controls may directly induce a higher demand for smuggled imports and exports and

affect the demand for illegal foreign exchange holdings.

Others have employed more general equilibrium models to explain the effects of

exchange controls. For example, Stockman and Hernandez (1987) examine the effects

of restrictions on international financial markets in a general-equilibrium, rational-

expectations model of a two-country world. The model is able to show that taxes or

quantitative controls on purchases of foreign currency and on the income from foreign

assets reduce international trade goods, lower export welfare in the country in which

they aze imposed, and affect nominal prices and exchange rate. Austin (1992)

constructs a general equilibrium model for the effects of import controls in the

developing countries. The model assumes that domestic residents do not hoard money

as an altemative to importing, they cannot substitute domestically produced goods for

imports and the terms of trade are immutable. With these assumptions, therefore, the

model shows that import controls are not a less inflationary alternative to devaluation.

Import controls are an inefficient balance of payments mechanism because they work

only on suppressing the demand for foreign exchange. Devaluation, by contrast,

works on both supply of and demand for foreign exchange. When import controls are

already in use, devaluation actually decreases domestic prices by allowing import

restrictions to be eased.

In our study, we divide developing countries into two sets: countries that apply

exchange controls and those that do not. Basing on this distinction, we come up with

two settings of the model, each representing its own set of countries. The empirical

part of the study sets out to investigate whether the relationship between the real

exchange rate (RER) and trade flows differs in these two groups. Traditionally, it is
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taken that a RER depreciation will lead to a decrease of the level of imports.

However, the existence of these two groups of countries may possibly obtain a

contrary result such that a depreciation of the RER will increase the level of imports

in one of the groups. Furthermore, we estimate a structural Vector Autoregression

(VAR) to check the impact of foreign exchange controls on trade flows and the

budget.

The rest of the study is organised as follows. Section 6.2 contains our theoretical

model that relates the RER to trade flows under currency convertibility and

inconvertibility. In section 6.3 we discuss the underpinnings of stochastic trends in

time series data ( i.e., the unit root and co-integration tests), the VAR and Error

Correction Models. Section 6.4 empirically investigates the effectiveness of foreign

exchange controls. We first present the data employed and its sources, and discuss the

results of our empirical analysis. We then analyse the effect of RER devaluation on

trade flows by OLS regression. A structural VAR is later employed to check

interdependence of the variables at hand and robustness of OLS regression analysis.

Summary, implications and concluding remarks are presented in section 6.5.

6.2 The Current Account under Real Exchange Rate Convertibility

and Inconvertilbility

Since some countries do not apply exchange restrictions, we ought to have two

separate settings of the relationship between the current account and the RER.

Assume that the trade flow is only between two countries. We thus write unrestricted

trade bal~nce with respect to the RER as follows:

TB„ - X(W) - WM~(W) (6.1)
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where X is the quantity of exports, M the quantity of imports and W the RER.

Equation (6.1) expresses that both X and M are a function of the RER. The

relationship is such that a depreciation of the RER boosts exports and decreases the

volume of imports. The restricted trade balance is given as equation (6.1) but with a

condition:

TB~ - X(W) - WM~(W); WM~(W) ~ X(W) (6.2)

The condition in equation (6.2) states that the product of the RER and the volume

of imports ( as a function of the RER) is less than or equal to the volume of exports (as

a function of the RER). It should be noted that the restricted trade balance case applies

if TB„ ~ 0, and then we have M~(W) - X(W)IW. With the imposition of this restriction,

the restricted trade balance is always either a surplus or zero. This is contrary to the

case of the unrestricted trade balance that can be in deficit or zero or in surplus.

Then, the following restrictions hold:

TB~ - 0 if TB„ ~ 0;

TB~ - TB„ ifTB„ ? 0;

M~(W) -X(W)IW ifTB, - 0;

M~(W) - M„(W) ifTB~ ? 0.

We can then test the response of M(W) to a RER appreciation or depreciation.

The change with respect to the RER affects the two balances as follows:
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óTB„1~y ~0or aT'B„~~y -Oor áTB„~~y~0;

c~TB,lí~y - 0 only if TB, - 0 and not if TB~ ~ 0.

Thus, in the restricted case, there are restrictions even if they aze not always binding,

and in the unrestricted case, there are no restrictions.

For the Marhall-Lerner condition, assume a large nominal exchange rate

devaluation, k, the price elasticity of demand for imports in country 1 is a,vm and that

for the rest of its trading partners is ~3wm. If exports aze in perfectly elastic supply in

country 1 and the rest of its trading partners, domestic price and income levels wíll

not change. The trade balance in either country 1 or the rest of its trading partners will

thus improve by (awm f RW"' - 1)k times the initial level of trade. For the unrestricted

trade balance, the improvement will be positive if aw`" f(3Wm ~ 1; and for the

restricted trade balance this improvement will register zero if restrictions are binding.

Thus the Marshall-Lerner condition can hold only in the unrestricted case.

Also, exports and imports for the two balances, we assume, have the following

changes with respect to the RER:

Unrestricted case: e3X(yr)~~y ? 0 and 8M„(yf)l~yr ~ 0

Restricted case: aX(W)l~ ? 0 and 8M,(yr)l~ 5?0

Thus, in both the unrestricted and restricted cases, a small change in the RER will

either have no effect or a positive effect on exports and a negative impact on imports.

And there will be either a negative or zero or positive change on restricted imports
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due to a small change in the RER.3 However, the negative change on restricted

imports is not expected to affect the restricted trade balance as a whole.

The price elasticity of the demand for imports in the restricted case is given as the

difference between the elasticity of supply of exports and unity. This difference is less

than or greater than zero. We formally express the elasticity of demand for imports as

follows:

aw `"'` -awX-1 c10ifTB~-O.

As for the unrestricted case, the elasticity of demand for imports is positive and is

given as follows:

CLWm' ~ - [8M„(yr)l~]yilM„ ~ 0 regardless of whether TB„ is less or greater

than zero.

It is worthy noting that aWX - [8X(yr)layr]yi~X„ ~ 0 even if a,~`"' ~ ~ 0. Thus, the

elasticity of supply of exports is positive whether the elasticity of demand for imports

in the unrestricted case is positive or negative. Given this condition, the following will

also hold: awm' ` ~ 0 if awx - 1 ~ 0, which implies that if the difference between the

elasticity of supply of exports and unity is negative then the elasticity of demand for

imports will also be negative.

; This is easily seen from the restricted case which applies when M,(W) - X(W)Iw if X(W) - ~yM„(iy) ~

o. Thas, a[X(wv~vlia~v -[aX(w)i~vl. vw - x(v~vwZ o o.
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6.3 Empirical Analysis and Estimation Procedures

6.3.1 Testingfor Unit Roots

Before we embark on a VAR analysis, we need to transform the data for the variables

of interest to such a form that a VAR can be fitted to it. Such transformations are

attempts to obtain stationary data series, i.e., series generated by a stochastic process,

which is invariant to time. The transformations are required because VAR modelling

utilises a set of techniques developed for the analysis of stationary time series yet

most economic time series, when viewed as univariate time series, are not stationary.

As stated by Cromwell et al. (1994), "Stationarity conditions are violated often

enough that we must consider possible data transformations in order to induce

stationarity into a vector". In this section we discuss unit root tests to determine

whether the series at hand are stationary or not. Nonstationary time series will be

detrended before the VAR analysis.

There are two common approaches to detrending nonstationary time series:

(i) estimation of time-trend regressions and (ii) differencing the series once or more.

The time trend regression approach specifies that the trended time series z, can be

expressed as

z, - f(t) f s, (6.3a)

where ~t) is a function of time and er ~(0, 6Z) is a stationary error process. If z,

follows a linear trend, for example, we specify
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z,-afQtfs, (6.3b)

If we estimate equation (6.36) by least squares, then the least square residuals

s, - z, - a -~3t form a detrended, stationary series that can be used in a regression

analysis. Time series that can be detrended in this way are called trend stationary

processes (TSP).

On the other hand, suppose z, is generated as follows, by a random walk with a

trend or drift

zr - f t f zr-I t Er (6.4a)

where ~s is a constant and s, ~(0, a2) is a stationary error process. Then z, is made

stationary by differencing once, since

Oz, - z, - z,-i -,u f s, (6.4b)

is stationary. Series like equation (6.4b) are called difference stationary process

(DSP).

The problem is that the two types of processes, TSP and DSP, can behave in

similar ways, yet require different detrending methods. Nelson and Plosser (1982)

used a test developed by Dickey and Fuller (1979, 1981) to determine if a time series

is difference stationary or trend stationary. The test is based on the model

z, -~ t~3t t pz,-~ f s, (6.5)
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Ifp- 1 and Q- 0 in this model, then z, -~[ t z,-~ f e, as in equation (6.4a). However,

if the autoregressive parameter has ~,o~ ~ 1, then z, is (trend) stationary. The

contribution of Dickey and Fuller was to determine the distribution of the usual F-

statistic for the joint null hypothesis Ho: p- 1, Q- 0 when the null hypothesis is true.

This is not an easy problem because if: p- 1, then z, is not stationary and least

squares estimation of equation ( 6.5) and the corresponding tests do not have the usual

properties.

To implement the test we subtract z,.i from both sides of equation ( 6.5), to obtain

Oz, - z, - z,-~ - p f~t t(p-1)z,-~ t a, (6.6)

Then, to protect against the possibility that z, follows a higher order autoregressive

process we add more ~z,~ terms on the right-hand side, so that

4z, -~t f~3t f (p-1)Z,.~ t ~,-~ ~pj ~z,j f E, (6.7)

Estimating the parameters of equation (6.7) precisely constitutes the "augmented"

Dickey-Fuller (ADF) test.4 If the n extra terms are not required, then they can be

excluded without affecting the test.

The test statistic for the joint null hypothesis Ho: p- 1, Q- 0 is the usual F-

statistic

F - df(SSER - SSE~)~J(SSE~) (6.8)

" For a detailed discussion, see Phillips and Perron (1988).
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where SSE~ is the unrestricted sum of squared errors from the least squares regression

equation ( 6.8), J is the number of hypotheses, df - T- 3- n(degrees of freedom), and

SSER is the sum of squared errors from restricted model

~,-p~E;e„p~~z,~tE, (6.9)

Which holds if the null hypothesis is true. While the test statistic (6.8) is the usual

one, the crucial values are not from the usual F~~, dn distribution.s

6.3.2 Vector Autoregressive (VAR) Model

According to Gujurati (1995), in time series modelling, Box-Jenkins or autoregressive

integrated moving average (ARIMA) and vector autoregression (VAR) methodologies

are seen as alternatives to the traditional econometric single- and simultaneous-

equation models. The latter set of models is structural in that the relationships

between variables must be specified in ways consistent with economic theory.

Sometimes the model specification becomes so difficult that it is better to let the data,

rather than the researcher, specify the dynamic structure of the model. One means of

doing this is through VAR modelling. With this model only two things need to be

specified: (i) the set of endogenous variables (and exogenous variables if deemed

addítionally necessaryb) that are pertinent to the system; and (ii) the appropriate lag

5 Dickey and Fuller (1981) construct a suitable table for critica) values of the unit roots test.

6 In its pure form, a VAR model would not contain any exogenous variables. But there is nothing
stopping a modeller from introducing them if they are warranted; at worst they only introduce
restrictions in the model. For example, see Pindyck and Rubinfeld (1991, p.354) for a detailed
discussion.
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length or the largest number of lags that are needed to capture most of the effects that

the variables have on each other. When the lag length is detennined, each endogenous

variable is regressed on its own lagged values and those of the other variables in the

system. This sub-section discusses the relevance of the VAR model to our study.

When two or more variables are jointly determined endogenously then we may

construct a simultaneous equation model for them to explain their behaviour. Our

situation, where devaluation of the RER is expected to affect both the exports and

imports levels, clearly exhibits a joint determination of the two endogenous variables

at hand. Let m, and x, stand for imports and exports time-series variables, respectively.

Assume that the level of current imports (m,) depends on current exports (x,), lagged

imports (m,.~) and the current RER (yt,), so that

m, - ai t aZ x, f a3 m,.~ ta4W, f e,,,, (6.10)

Current exports (x,) may depend on the lagged RER (~{r,-i), lagged exports (x,.~) and

lagged imports ( m,-,), so that

x~ - R i} az m~-i } R3 xr-i ~-RaW~-i f e~ (6.11)

In turn, current levels of the RER may depend on their lagged levels ( yr,.~), lagged

exports (x,.~) and lagged imports (m,.~), which can be expressed as

yh -~i t~zW~-~ f~,3 m,., f~.4 x,-~ f e,w (6.12)
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Taken together, equations (6.10), (6.11) and (6.12) constitute a system of

simultaneous equations that describe the dynamic relationship between the three

endogenous variables. In this case the unknown parameters could be estimated, for

example, by three-stage least squares.

However, since our primary objective is to forecast the levels of unrestricted and

restricted trade balance in the face of a RER devaluation or appreciation, we can

consider the reduced form equations

m~ - nl m}~2m mr-I } n3m xr-I f n4mWt-I } vtm

x, - r[~x f n~ x,-~ t n3.r m~-t }~axW~-i } vr~

yir - ni w } ~ZV.y~~-~ } ~3m mr-i } ~QwX!-f } v~w

(6.13)

(6.14)

(6.15)

The reduced form equations express current endogenous variables in terms of

exogenous and predetermined, lagged endogenous variables. Thus, if we are only

interested in forecasting, then we skip from the structural equations (which need not

be actually estimated) to the reduced form equations. The reduced form equations

(6.13), (6.14) and (6.15) are a vector autoregressive model, of order 1, and denoted

VAR(1). Thus the number of lagged values determines the order of the VAR model.

With regard to the two cases we have formulated in our model - unrestricted and

restricted trade balances - it is important to outline the P xpected signs of the

coefficients in the system of equations (6.13), (6.14) and (6.15). For the unrestricted

case, m, in equation (6.13) will not depend on x,-~. So in this case we expect n3,„ - 0.

However, it is sufficiently reasonable to expect tc~,,, in equation (6.13) to be positive

under the restricted case as the authorities are expected to relax foreign exchange
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controls once there is an accumulation of foreign reserves emanating from previous

period's export boom. Notice also in Table 6.1 the remarkable difference between the

restricted and unrestricted cases with regard to the influence of the RER. The

coefficient of the RER, n4m, in equation (6.13), is expected to be either negative or

zero under the unrestricted case. But this coefficient is expected take any sign under

the restricted case. The table below gives a summary of expected signs of coefficients

in our VAR model under unrestricted and restricted trade balances.

Table 6.1: A Summary of Expected Signs of Coefficients in the VAR Model

Coefficient Unrestricted Case Restricted Case

7[Zm O ~ O

1[3m ~ ~ ~

n4m
G~ 1G0

0 0n~
O

0
,~3x ~Q ~~
n4x

nzw ~ O O

7[3W ~ O 0

~4w ~Q 1~
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6.3.2.1 Cointegration and ErrorCorrection Model

If two or more variables are cointegrated, there is a long-run relationship between

them.~ Furthermore, the error correction model (ECM) can describe the short-run

dynamics.8 This is known as the Granger representation theorem (GRT).9 Thus, if we

exploit the idea that there may exist comovements between imports (m,), exports (x,)

and the RER ( yr,) in developing countries and possibilities that they will trend

together in finding a long-run stable equilibrium, by the GRT we may posit the

following testing relationships which constitute our vector error-correction model

(VECM):

4mt - at } E i-1 j~li0mt-i f Li-1,kYli~t-i }~i-l,lsli~Wt-i } Li-1,~liECT r,r-1 f Vlt (6.16)

~r - a2 } ~i-1 jt~2i~rnt-i } ~i-1.kY2i~t-i f ~~I,lS2i0 ~i-i f ~r-I,ry2iECT r,!-I f V2r (6.17)

0 ~t - a3 } ~;-~J~3i~rnt-i } ~i-1.kY3i ~t-i } Ei-i,tb3,4Wt-i f Er-i.~3iECT ,,,-I t v3t (6.18)

where 0 is a difference operator, ECT refers to the error-correction term(s) derived

from long-run cointegrating relationship, r is the number of cointegrating

relationships and v;,'s ( for i - 1, 2, 3) are serially-uncorrelated random error terms

with mean zero. In this case, equation (6.16) will be used to test causation from

exports and the RER to exports, equation (6.17) will test causality from imports and

' A set of variables, X,, is said to be cointegrated of order (d, b) - denoted CI(d, b) - if X, is integrated

of order d and there exists a vector a such that a'X is integrated of order (d-b). And a variable is said to
be integrated of order c - denoted l(c) - if it becomes covaziance stationary after differencing c times.
See Cryer (1986) for a further discussion of the concept of statíonarity.

8 If a set of unit root variables satisfies a cointegration relation, simple differencing of aII the vaziables
can lead to econometric problems. See Phillips (1991) for a detailed discussion.

9 As illustrated by Engle and Granger (1987), evidence of cointegration among variables also rules out
the possibility of the estimated relationship being `spurious'. However, although cointegration indicates
the presence or absence of Granger-causality, it does not indicate the direction of causality between
variables. This direction of the Granger (or temporal) causality can be detected through the vector error
correction model derived from the long-run cointegration vectors.
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the RER to exports and equation (6.18) will measure causation from imports and

exports to the RER.

In addition to indicating the direction of causality amongst variables the VECM

approach allows us to distinguish between `short-run' and `long-run' granger-

causality. When the variables are cointegrated, then the short-term deviations from

this long-run equilibrium will feed back on the changes in the dependent variable in

order to force the movement towards the long-run steady state. If the dependent

variable (say, the change in imports volume) is driven directly by this long-run

equilibrium error, then it is responding to this feedback. If not, it is responding only to

short-term shocks to the stochastic environment. The nonsignificance of any of the

`differenced' variable, which reflects only short-term relationship, however, does not

involve such violations because, theory typically has little to say about short-run

relationships.~~ The novelty of the ECM approach to economic modelling and its

significance in testing Granger causality, as well as implications for economic theory,

has been covered extensively in the literature. ~~

6.3.2.2 Estimated Impulse Response Functions

The estimated VAR we have looked at above takes into account the dynamic

interactions between imports, exports and the RER. Formally, we can rewrite the

system in a reduced format as follows:

Y,-VY,.~ f e~ (6.19)

'o See Thomas (1993).

'~ See Muscatelli and Hum (1992) and Canova (1993).
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where Y is a vector of endogenous variables that includes imports volume (m), exports

volume (x) and changes in the RER (~ yr) and e is a vector of reduced-form residuals

or innovations. Our interest in particular lies in the effect of innovations of changes in

the RER on the levels of imports and exports over time once the reverse effect is

taken into account. In the model presented in equation (6.19), dynamic stability can be

achieved if the characteristic roots of o have modulus less than one.12 Thus, the

system in equation (6.19) can be inverted and represented as the moving average of

the past shocks. Assuming that the equation is stable, the equilibrium is found by

obtaining the final form of the system. We can do this by repeated substitution, or,

more simply, by using the lag operator, L, to write

Y, - 0(L)Y, t r:, or

[I - 0(L)] Y, - e, or

Yr - [I - 0(l,)]"~ er (6.20)

Equation ( 6.20) gives a vector of impulse response functions that trace the

response of individual endogenous variables to changes in individual innovations. An

impulse response function describes the response of an endogenous variable to one of

the innovations. Thus, it examines how much movement in one variable can be

explained by innovations in different variables. Specifically, it traces the effect on

current and future values of the endogenous variable, of a one standard deviation

shock to one of the innovations. If the innovations, v,m, v,x and vr~„ in our VAR model

(equations (6.13), (6.14) and (6.15)), are not correlated with each other, interpretation

'Z This implies that there are no unit roots in the variables of interest. See section 3 above.
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is straightforward; v,m is the imports innovation, v~x is the exports innovation and v,w

is the RER innovation. The impulse response function for v,„, measures the effect of a

one standard deviation imports-related shock today on current and future exports

volumes, RER levels and imports volumes. So are vu and v,w; they individually

measure the impact of a one standard deviation own shock now on current and future

exports volumes, RER levels and imports volumes. There is one impulse response

function for each innovation and each endogenous variable. Thus our 3-variable VAR

has 9 impulse response functions. However, it should be noted that changing the order

of equation can dramatically change the impulse responses.

Thus, the aim is to graph the impulse response of structural shocks to our

endogenous variables. In general, the reduced-form residuals are a linear combination

of the structural innovations that can only be obtained once sufficient identifying

assumptions are made. Here it is important to delineate the simultaneous correlation

of exchange controls and import flows.

6.3.2.3 Variance Decompositions

In this analysis we also make use of variance decompositions. The variance

decomposition of a VAR gives information about the relative importance of the

random innovations. It measures how rapidly innovations (fluctuations) in one

variable can be transmitted to another. We present separate variance decompositions

for each endogenous variable for unrestricted and restricted cases. The forecast errors

of the variables for different forecast horizons are also presented. The source of this

forecast error is variation in the current and future values of the innovations.
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We also present the percentage of the variance due to specific innovations. A

variable that is optimally forecast from its own lagged values will have its all forecast

error variance accounted for by its own disturbances (Sims, 1982). Thus, one period

ahead, all of the variation in a variable comes from its own variation, so the first

number is always 100 percent. Again, the decomposition of variance depends on the

ordering of equations.

It should be noted that the estimation and analysis of impulse responses and

variance decomposition is crucial because prevalent multicollinearity in VAR

modelling impairs the interpretability of the estimated coefficients and the related

summary statistics.13

6.4 Empirical Results

In this section, we present the analysis of our results for the two cases at hand,

restricted and unrestricted trade balances, from Ordinary Least Squares Regressions

and the VAR model.

The data sets employed in this study aze quarterly and cover the following

variables: imports values, exports values and the RER - for selected developing and

OECD countries. Following our theoretical model in section 6.2, we have grouped the

countries into those applying and not applying restrictions on imports.14

" See Judge et al. ( I 988, Ch. I 8).

~" This grouping is done according to IMF Exchange Arrangements and Exchange Restrictions Annual
Report ( I 981-1997 issues).
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The restricted-imports data set for developing countries extends from 1981.I to

1997.IV and includes the following 16 countries: Burundi, China, Colombia, Egypt,

India, Iran, Jamaica, Jordan, Kenya, Lao People's Democratic Republic, Madagascar,

Mauritania, Pakistan, Syria, Venezuela, and Zimbabwe. Table 6.2 provides

information on such restrictions from IMF's Exchange Arrangements and Exchange

Restrictions Annuall Reporl (1997).

The unrestricted-imports data set for developing countries varies from country to

country over the period 1991-1998 and includes the following 12 countries: Bolivia,

Dominican Republic, Guetemala, Indonesia, South Korea, Mexico, Panama, Papua

New Guinea, Singapore, Thailand, Uruguay and Vanuatu.

The last group of countries in our sample comprises OECD countries, namely:

Australia, Austria, Belgium, Britain, Canada, Denmark, France, Germany, Italy,

Japan, Netherlands, Spain, Sweden, Switzerland and United States. The sample period

covers 1981.I - 1997.IV.

Table 6.2: Information on Types of Import Restri:tions

Country Import Licenses and other Nontariff Measures

China 1. Imports of all secondhand garments,

poisons, narcotic drugs, diseased animals

and plants are prohibited. In addition, the

importation of weapons, ammunition and

explosives, manuscripts and films that are
deemed to be detrimental to Chinese

political, cultural and moral interests is
prohibited.

2. Licenses wíth quotas are applicable.

Import Taxes andtor Tariffs

1. General and Preferential

import tariff rates

2. Taxes collected through

the exchange system

are also applied.

State Import Monopoly

Registered foreign trade

companies conduct trade

in specified products,

including wheat, oil products,

rubber, steel, tobacco, cotton
and wool.

Jamaica Import licenses are required for pharmaceutical Imports are subjed to customs No state import monopoly.
products and items that endanger public health tariffs of up to 250~0.

or security; othenMSe goods rnay be imported Some agricuRural products
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Kenya

freely without a licence. are subject to stamp duties
of up to 95oIo. Taxes are
collected by customs at the

port of entry.

A few items are prohibited for health, security Applicable. No state import monopoly.
and environmental reasons.

L P Dem. Rep. 1. Import licenses issued by the Ministry of
Commerce and provincial government
authorities are required for all goods. Imports
may be made by any registered export-import
business.
2. Imports of vehicles, with the exception of

imports for foreign investment projects,
international organizations, diplomats and
retirees, are subject to quotas set by the
government.

Madagascar There is a shortlist of of imports subject to
administrative control primarily for health and
security reasons.

Mauritania lmports of a few goods are prohibited for
reasons of healthor public policy.

Pakistan Import licenses are not required. Imports
from Israel are prohibited. Some products

are banned for religious and health
reasons or to discourage consumption
of luxury items.

The tariff structure is No state import monopoly.
composed of six rates;
Solo, l00~0, 150~0, 20oIo, 300~0
and 400~0. The lowest rates
apply to imports of raw
materials, certain inputs and
certain essential consumer
goods. The highest rates of
300~o and 40oIo apply to luxury
consumer goods.

Import tariffs range from 100~o Petroleum products are
to 30oIo. Imports are also imported by a state
subject to customs duties monopoly.
ranging up to 200~0, although
the sum of the import tariff
and customs duty may not
exceed 30oIo for any item.
Some imports, mostly luxury
goods, are subject to excise
import taxes of 100~o to 200~0.
A pretax of 30~o to 50~0,
deductuble from the corporate
tax, is paid on all imports.

Five fiscal duty rates apply: No state import monopoly.
270~0, 150~0, 100~0, 50~o and
zero. In addition, a customs
duty of 50~o and a statistical
tax of 30~o are levied.

There are six import tariff No state import monopoly.
rates ranging zero to 450~0,
and tariffs of 1000~o to 2650~0
are levied on imports
of automobiles and alcoholic
beverages. In addition, a
regulatory duty is imposed on
caustic soda, polyster chips.
sack kraft paper and
automobile parts.

Source: IMF's Exchange Arrangements andExchange Restrictions Annuatl Report (1997).
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6.4.1 OrdinaryLeast Squares Regression Analysis

Two simple linear equations were estimated by using Ordinary Least Squares (OLS)

technique to mainly test the influence of the RER on imports and exports for the

different groups under study. The first regression checks the impact of RER

devaluation on exports. From the results presented in Tables 6.A1, 6.A2 and 6.A3 in

the Appendix we can see that the RER has a negative impact on exports for most of

countries in the restricted-imports group and, generally, a positive effect on exports

for the other two groups. In particular, the regressions for the following countries in

the restricted-imports case have a negative and significant coefficient of the RER:

China, Jamaica, Kenya, Lao People's Democratic Republic and Madagascar. This

interesting outcome is in contradiction with the theory at hand. It, therefore, begs the

question `Why do we have such negative effect on exports values from RER

depreciation in these countries?' One possible reason for this could be underreporting

of export earnings. We expect countries with restricted imports to have foreign

reserve requirements.

A graphical view of the RER changes vis-à-vis changes in domestic price and

exports clearly illustrates this interesting situation. These pictures are presented in

Figures 6.1-6.5. As expected, a general observation from these pictures is that all big

RER depreciations (ranging from 150~o to 800~0) are always accompanied by

considerable falls in exports (of between Oo~o and 300~0).
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Figure 6.1

RER and Exports changes
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Figure 6.5

RER and Exports changes
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The second set of regressions presents the effect of RER devaluation and exports

on imports. As we can see from the results in Tables 6.B1, 6.B2 and 6.B3 in the

Appendix, the RER has in general a positive impact on imports for the restricted-

imports countries and a negative effect on imports for the unrestricted-imports cases.

An interesting question in this regard is that `When there is big RER devaluation, why

do imports for the former group of countries tend to increase?' Indeed, this result is in

line with the theory we developed in this study. As the theory predicts it, RER

devaluation increases the flow of exports. The increase in export revenues will lead to

relaxation of restrictions on imports, at least in the short term. Because of the extra

revenues, there will be a considerable rise in the demand for imports. In view of the

results of the effect of RER devaluation on exports for all countries in this group (see
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Table 6.A1 in the Appendix) we justifiably conclude that extra revenues from exports

finance this increase in the demand for imports. Thus, the impact of RER devaluation

on imports in this group is deemed to be generally positive.

6.4.2 VAR Model Results

6.4.2.1 Unit Roots, Cointegration and Error Correction Model

Tables 6.C1, 6.C2 and 6.C3 (in the Appendix) report on the results of the Dickey-

Fuller unit-root test applied to the trend and first differences of the system's variables.

The n extra terms in equation (6.7) were not required and thus could be excluded

without affecting the test. We thus do not conduct the augmented Dickey-Fuller test

in this study. From the results, it can be seen that at Sa~o significance level (with a

critical F-value of approximately 9.2) most series in all groups are integrated of order

one, I(1), and the rest are integrated of order zero, I(0). This implies that the series

integrated of order one have to be differenced once before they become stationary.

Co-integration tests aim at detecting a stable long-run equilibrium relationship

between two (or more) variables of the same order of integration. We camed out

multivaziate and bivariate co-integration tests for those series integrated of order one,

I(1). At So~o level of significance, the critical t-value for the coefficient of equilibrium

error (or residual) term from a cointegrating equation is approximately -4.00. The

results of the tests, presented in Tables 6.D1, 6.D2 and 6.D3 (in the Appendix), show

that imports, exports and the RER are co-integrated in only one country, Austria (an

OECD member).
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6.4.2.2 Predictions

As we have already seen above, the results of Co-integration tests reveal that the three

variables under study are cointegrated only in the case of Austria. Therefore, a Vector

Error Correction model (VECM) was particularly run for the case of Austria with

error terms for imports and exports. A standard VAR model was run for the rest of

countries. The results for these regressions are presented in Tables 6.E1-6.E3 (in the

Appendix). It should be noted, however, that only one lag was found desirable in the

system of these equations.

Table 6.E1 reports results from a VAR model for the restricted-imports case.

Conventionally, we expect RER devaluation to predict a zero or positive influence on

exports and either a negative or zero or positive impact on imports (see Table 6.1). As

we notice in this group, at Sa~o level of significance (with a critical t-value of 2.00) two

countries - Jordan and Mauritania - have significant positive coefficient of the RER

and the rest experience negligible (or insignificant) influence from the RER on

exports. With regard to imports, only Colombia and Venezuela have negatively

significant coefficient of the RER. It is interesting to note in this group that Jordan,

Lao People's Republic and Syria have significant positive coefficient of the RER

while the rest have an insignificant parameter on the RER. The results from the

grouped sample with regard to the predicted effect of the RER on the other variables

reveal a zero effect on both exports and imports.

According to the conventional wisdom, devaluation of the RER for the

unrestricted-imports countries is expected to lead to (or predict) a zero or positive

impact on exports and a zero or negative impact on imports. As we can see from

Table 6.E2, the convention holds in the empirical outcomes except for Singapore
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(regístering a negatively significant coefficient of the RER vis-à-vis exports) and

Vanuatu (with a significant positive coefficient of the RER vis-à-vis imports). Again,

the grouped-sample results also agree with the conventional wisdom, i.e., there is

absence of influence of the RER on the other two variables.

On the other hand, since almost all countries in the OECD group are regarded as

unrestricted-imports countries, it is curious to know from the results in Table 6.E3

that the negatively significant parameter estimate on the RER vis-à-vis exports for a

number of countries is not consistent with conventional wisdom. These countries are

as follows: Austria, Denmark, France, Germany, the Netherlands and Switzerland.

However, the prediction of imports with regard to the RER is in line with theory.

Again, the grouped-sample results for both exports and imports vis-à-vis the RER are

consistent with the convention.

As for the effects of exports and imports we make the following general

observations based on results from the grouped samples alone. See Tables 6.E1-6.E3.

The Restricted Case: (i) Exports values do not predict the RER;

(ii) Exports values negatively and significantly affect the

future values;

(iii) Exports values positively and significantly affect future

import values;

(iv) Imports predict no other values than future imports.

This prediction is negative and signíficant.

The Unrestricted Case: (i) There is insignificant prediction by exports on the

future values and those of the other two variables;
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(ii) There is insignificant prediction by imports on the

future values and those of the other two variables.

The OECD Group: (i) Exports have a zero effect on their future values and

Those of the other two variables;

(ii) Imports have a zero effect on their future values and

those of the other two variables.

Some explanation is in order here with respect to the expected signs we have in

Table 6.1. For the restricted-imports group, notes (i) and (ii) violate the expected signs

we have in the table. In the unrestricted cases, notes (i) and (ii) concur with the

prediction table in the case for exports. But the rest of the empirical notes in the

unrestricted groups are not consistent with the expected signs. Similarly, the empirical

results for individual countries in this regard can be easily compared with Table 6.1.

6.4.2.3 Forecast Error Decomposition Anal}~sis

The forecast error decomposition analysis (FEDA) involves the separation of the

forecast variance errors. This permits tracing sources of the associated contributions

of instability (dynamic ~elationships) of a particular variable in a system. The system

in our study involves three variables (changes in log of imports, log of exports and the

real exchange rate) for each of the three groups of countries. The results of forecast

error decompositions over a 10-quarter-horizon for the restricted-imports group,

unrestricted-imports and OECD countries are presented in Tables 6.F1, 6.F2 and 6.F3,

respectively, in the Appendix.
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From Table 6.F1 (restricted-imports group) we can clearly see that when the

VAR system of changes in imports, exports and the RER is shocked over time nearly

all (99 per cent) of instability in the changes in imports and the RER come from their

own innovations (shocks). And 92 per cent of instability in the changes in exports

emanates from its own shocks. Clearly, in this group the RER is not exogenous or

predominant in explaining shocks to imports and exports after 10 quarters.

Interestingly, the variance decompositions for unrestricted-imports countries and

OECD countries in Tables F2 and F3, respectively, reveal a similar pattern as that of

restricted-imports countries except for exports. That is, own innovations explain most

instability in changes in imports and the RER. But most instability in exports (960~0

for the unrestricted case and 640~o for the OECD countries) is triggered by innovations

from imports.

Perhaps an interesting question to ask at this moment is that "Why is there

insignificant exogeneity of the RER in all these cases?" Could this be partly explained

by the fact that these results are from grouped samples?

6.4.2.4 Impulse Response Analysis

As already stated in subsection 6.3.2.2, impulse response analysis (IRA) is a shock

evaluation procedure where the dynamic characteristics of a system are assessed. This

analysis reveals the effect on a system of an exogenous shock impacting on an

individual variable in the system. Like FEDA, IRA is a moving average

representation of a system, whose coefficients provide impulse response functions

that map out the responses of all the variables in a model to a one-standard deviation
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increase in one of the variables. Hence, the effects of an unexpected shock to the

system are traced through the deviations of the shocked time paths from the expected

time paths as given by the modeL This technique is quite useful in analysing the

dynamic inter-relationships among variables in the system.

The first picture in Figure 6.X1 (representing restricted-imports countries) shows

the prediction of what happens to imports, exports and the RER if there is an

unexpected shock (fluctuation) in imports. In this picture, an unexpected exogenous

shock to the system resulting in a one-standard deviation increase in imports

manifests itself in a declining response in imports during the first two quarters. Then

the impulse function rises to slightly above zero and falls slightly below zero at the

end of third and fourth quarters, respectively. Then the changes in imports remain

fairly constant at zero after the fourth quarter. The response in exports here portrays

both positive and negative movements between quarters 1 and 5. It first rises from 0

to 0.02 percent between quarters 1 and 2 before falling beyond zero in quarter 3; it

then starts to rise again to approach zero in quarter 4 and remains fairly constant at

zero in quarter 5. There is roughly a zero response in the RER due to a one-standard

deviation increase in imports.

There is seemingly a remarkable difference between the first picture in Figure

6.X2 (unrestricted-imports group) and that of Figure 6.X1 The response in imports to

its own innovation here is declining from 0.83 per cent to zero in second quarter and

then remains constant at zero. However, there is roughly no response in the other

variables. Again, we notice a considerable if not sharp difference in the first picture

ofFigure 6.X3 (OECD countries). In that picture, a one-standard deviation increase in
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imports results in both positive and negative responses from all variables before

reaching a steady state in quarter ] 0.

As we can see from the second picture in Figure 6.X1, a one-standard deviation

increase in exports results in both positive and negative responses in imports (after

quarters 1 to 3) and exports ( afrer quarters 1 to 5). Notice that this unexpected

exogenous shock results in no response in the RER. An unexpected exogenous shock

to the system resulting in a one-standard deviation in exports for the case of

unrestricted imports (see second picture in Figure 6.X2) produces a slightly different

pattern of responses from that of the restricted-imports case. And in the case for

OECD countries ( see second picture in Figure 6.X3) such a shock produces both

positive and negative responses in all the three variables lasting for utmost 8 quarters.

The third picture in each figure reveals the responses in the variables of interest

resulting from a one-standard deviation increase in the RER initially triggered by an

unexpected exogenous shock. Either positive or negative responses or both in the

variables in all cases follow this shock. One interesting observation in this picture is

that in each case the RER is relatively quite responsive to its own innovation

compared to the other variables. Again, responses to innovation in the RER take a

little longer (about 5 quarters) to settle down to a steady state in the cases of

unrestricted imports and OECD (Figures 6.X2 and 6.X3) than that of restricted

imports (Figure 6.X1).
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6.5 Summary, Implications and Conclusions
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This study has undertaken two tasks. One is building a theoretical model that relates

the effects of currency inconvertibility to trade flows with respect to restricted and

unrestricted imports. And two is estimating Ordinary Least Squares (OLS) and

structural Vector Autoregression (VAR) models to check the effectiveness of foreign

exchange controls. Quarterly time-series data for these variables are drawn from 28

developing countries and 14 OECD countries. The restricted and OECD data sets

extend from 1981 to 1997 and that of unrestricted data varies from country to country

over the period 1991-1998.

The study has built a theoretical model that relates the RER to trade flows with

respect to unrestricted and restricted trade balances, respectively. The theory suggests

that the RER will either have a negative or zero or positive effect on the unrestricted

trade balance; and the RER will have either a zero effect if restricted trade balance is

zero and any effect if the restricted trade balance is greater than zero. This all depends

on the Mazshall-Lerner condition. In the empirical investigation of the effectiveness

of the RER on the two trade balances, the study first runs two simple linear

regressions by using Ordinary Least Squares (OLS) technique to mainly test the

influence of the RER on imports and exports for the different groups under study.

On the one hand, OLS results show that a RER devaluation negatively influences

exports for most countries in the restricted case and, in general, positively affect

exports for the other groups of countries. On the other hand, OLS results reveal that

generally the RER has a positive effect on imports for restricted-imports countries and

a negative impact on imports for unrestricted-imports countries. This result confirms

theory.
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It has then used recently developed-time series techniques such as unit root

testing, multivariate cointegration and then vector autoregressive (VAR) modelling in

the variables of interest - imports, exports and the RER. These procedures are

introduced and illustrated both with respect to exposing additional channels of

causation to emerge and economic intuition of long-run relationships. Further

procedures such as variance decompositions and tracing out the response paths from

shocks to the system via impulse response graphs aze also carried out in the context of

determining the strength of the causal chain.

The results from using this multivaziate setting seem to show the relative

exogeneity of the RER in comparison to imports and exports mainly in the

unrestricted case. For most countries in the unrestricted case, the RER has a great

impact on the trade balance, either negatively or positively. This finding seems to

concur with the prediction of the developed theory in this study. The results from the

restricted group reveal that in most countries the RER has no significant effect on the

trade balances. Furthermore the vaziance decompositions reveal that in the

unrestricted case, the RER plays a much more influential role in explaining shocks to

imports and exports than in the restricted case. Decompositions for both grouped

cases, however, reaffirm results derived from within-sample VARs. Overall, shocks to

the system (as indicated through the impulse response graphs) seem to have had a

more sustained if not more pronounced effect in the restricted case than in the

unrestricted one. This study has suggested a more comprehensive testing strategy

within the context where these variables may interact in a dynamic, multivariate and

cointegrated environment.
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Appendix

Table 6.A1: OLS Results on Impact of RER Devaluation on Exports -
Restricted-Imports Countries

Country Indep Variable Co-efFicient Std. Error t-Statistic

Burundi RERchanges 0.008 0.0108 0.7365
China RERchanges -0.1823 0.0866 -2.1048
Colombia RERchanges -1.99E-05 0.0008 -0.0264
Egypt RERchanges -0.06 0.1986 -0.3021
India RERchanges 0.0173 0.0123 1.407

Iran RERchanges -0.0001 0.0003 -0.4909

Jamaica RERchanges -0.0619 0.0268 -2.313

Jordan RERchanges 0.6069 1.5653 0.3877
Kenya RERchanges -0.0431 0.0103 -4.1884
Lao People's Republic RERchanges -0.0011 0.0005 -2.1926

Madagascar RERchanges -0.0004 0.00016 -2.2967

Mauritania RERchanges -0.0041 0.0054 -0.7593

Pakistan RERchanges 0.0778 0.0441 1.7646

Syria RERchanges -0.0116 0.0247 -0.4704
Venezuela RERchanges 0.0007 0.0025 0.27
Zimbabwe RERchanges 0.1006 0.0756 1.33

All countries RERchanges -0.0004 0.00015 -2.5003

Table 6.A2: OLS Results on Impact of RER Devaluation on Exports -
Unrestricted-Imports Countries

Country Indep Variable Co-efficient Std. Error t-Statistic

Bolivia RERchanges -0.7024 0.0679 -10.3427

Dominican Republic RERchanges 0.5487 0.0315 17.4115

Guetamala RERchanges 1.4223 0.0557 25.5458

Indonesia RERchanges 0.0022 0.0004 5.8814

South Korea RERchanges 0.0068 0.0011 6.0629

Mexico RERchanges 1.7374 0.267 6.5084

Panama RERchanges 4.207 0.0991 42.4537

Papua New Guinea RERchanges 5.0537 0.3697 13.668

Singapore RERchanges 5.1233 0.155 33.0532

Thailand RERchanges 0.2552 0.0244 10.4642

Uruguay RERchanges 4.7154 0.1591 29.6405

Vanuatu RERchanges -0.0011 0.0026 -4.1987

All countries RERchanges 0.0027 0.0004 6.8492
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Table 6.A3: OLS Results on Impact of RER Devaluation on Exports - OECD
Couutries

Country Indep Variable Caeificient Std. Ercor t-Statistic

Australia RERchanges 5.6667 0.3816 14.8515

Austria RERchanges 0.4767 0.0327 14.5631

Belgium RERchanges 0.2063 0.015 13.7371

Britain RERchanges 13.7866 1.1061 12.4646

Canada RERchanges 7.1785 0.1679 42.7647

Denmark RERchanges 0.8818 0.0601 14.6785
France RERchanges 1.3561 0.0987 13.7352

Germany RERchanges 0.45 0.3191 13.9462

Italy RERchanges 0.005 0.0003 16.1863

Japan RERchanges 0.0492 0.0032 15.4817

Netherlands RERchanges 3.8907 0.2881 13.5069

Spain RERchanges 0.0528 0.0034 15.2994

Sweden RERchanges 1.1214 0.0892 12.5743

Switzerland RERchanges 3.9418 0.2773 14.2163

All countries RERchanges 0.006 0.0006 9.6938
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Table 6.B1: OLS Results on Effect of RER Devaluation and Exports on Imports-
Restricted-Imports Countries

Country Indep Var Co-efficient Std. Error t-Statistic R-squared

Burundi RERchanges 0.0179 0.0023 7.7901 0.58
LnExpchanges 0.1592 0.0428 3.7162

China RERchanges 0.0274 0.0371 0.7383 0.99
LnExpchanges 1.0382 0.0145 71.3628

Colombia RERchanges 0.0008 0.0012 0.6768 0.97
LnExpchanges 1.0452 0.0502 20.8284

Egypt RERchanges 0.5833 0.2102 2.7746 0.87
LnExpchanges 0.9094 0.0773 11.7691

India RERchanges 0.0386 0.0163 2.3716 0.99
LnExpchanges 1.1481 0.0292 39.3583

Iran RERchanges 0.0001 0.0003 0.4009 0.9
LnExpchanges 0.9926 0.0427 23.2733

Jamaica RERchanges 0.073 0.0306 2.3831 0.91
LnExpchanges 0.9144 0.0417 21.9381

Jordan RERchanges 3.7622 1.018 3.6956 0.94
LnExpchanges 0.9426 0.0777 12.1326

Kenya RERchanges 0.034 0.0119 2.8458 0.95

LnExpchanges 0.9735 0.0428 22.7597

Lao People's Republic RERchanges 0.0018 0.0005 3.4553 0.72

LnExpchanges 0.891 0.0708 12.5791

Madagascar RERchanges 0.0003 0.0002 1.8672 0.74
LnExpchanges 0.8536 0.0675 12.6374

Mauritania RERchanges -0.018 0.0034 -5.2694 0.67
LnExpchanges 0.1889 0.1356 1.3934

Pakistan RERchanges 0.0794 0.0335 2.3677 0.96
LnExpchanges 0.8753 0.0619 14.1514

Syria RERchanges -0.0561 0.055 -1.0192 0.66
LnExpchanges 1.1932 0.1681 7.0974

Venezuela RERchanges 0.0052 0.004 1.3167 0.94
LnExpchanges 0.8967 0.0297 30.1775

Zimbabwe RERchanges -0.0111 0.0881 -0.1262 0.93

LnExpchanges 1.0061 0.0398 25.2748

All countries RERchanges 0.0005 0.0002 3.2544 0.83

LnExpchanges 0.99439 0.0126 75.0566
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Table 6.B2: OLS Results on Effect of RER Devaluation and Exports on Imports-
Unrestricted-Imports Countries

Country Indep Var Co-efficient Std. Error t-Statistic R-squared

Bolivia RERchanges -0.1892 0.0873 -2.1662 0.93
LnExpchanges 0.8166 0.1067 7.6517

Dominican Republic RERchanges -0.5282 0.0512 -10.3111 0.97
LnExpchanges 0.2019 0.0876 2.3041

Guetamala RERchanges -0.9638 0.1355 -7.111 0.98
LnExpchanges 0.3519 0.0923 3.812

Indonesia RERchanges -0.0001 0.0001 -1 0.99
LnExpchanges 0.9752 0.0158 61.7237

South Korea RERchanges -7E-06 0.00012 -0.061 0.99
LnExpchanges 1.0252 0.0141 72.5124

Mexico RERchanges -0.1023 0.0519 -1.9684 0.99
LnExpchanges 1.0554 0.0218 48.4648

Panama RERchanges 4.9161 0.493 9.9721 0.99
LnExpchanges 0.2186 0.1158 1.8875

Papua New Guinea RERchanges -0.5755 0.4005 -1.437 0.96
LnExpchanges 0.9686 0.0731 13.259

Singapore RERchanges - 0.2311 0.081 - 2.8549 0.999
LnExpchanges 0.9712 0.0156 62.3998

Thailand RERchanges - 0.0078 0.004 - 1.924 0.998
LnExpchanges 1.0645 0.0137 77.8157

Uruguay RERchanges - 1.9678 0.5906 -3.3318 0.97
LnExpchanges 0.6091 0.1227 4.9649

Vanuatu RERchanges - 0.0265 0.0018 -14.5918 0.85
LnExpchanges 0.0704 0.0785 0.897

All countries RERchanges -3E-05 8E-05 -0.3795 0.97
LnExpchanges 1.0305 0.0097 105.9652
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Table 6.B3: OLS Results on Effect of RER Devaluation and Exports on Imports-
OECD Countries

Country Indep Var Co-efficfent Std. Error t-Statistic R-squared

Australia RERchanges -0.0752 0.111 -0.6773 0.998
LnExpchanges 0.9982 0.172 58.0764

Austria RERchanges -0.0187 0.0062 - 3.0121 0.998
LnExpchanges 1.0063 0.0113 88.8873

Belgium RERchanges 0.0001 0.0014 0.059 0.999
LnExpchanges 1.0185 0.0057 177.91

Britain RERchanges -0.3613 0.1836 -1.9678 0.998
LnExpchanges 0.973 0.0112 87.2088

Canada RERchanges -0.0677 0.1937 -0.3495 0.998
LnExpchanges 0.9851 0.0265 37.1548

Denmark RERchanges -0.0094 0.0095 -0.9865 0.999
LnExpchanges 1.0193 0.0095 107.8653

France RERchanges -0.0075 0.0105 -0.7087 0.999
LnExpchanges 1.0118 0.0067 152.3239

Germany RERchanges -0.0359 0.0335 -1.0715 0.999
LnExpchanges 0.9938 0.0065 152.9304

Italy RERchanges -5E-05 0.0001 -0.4729 0.996
LnExpchanges 1.0262 0.017 60.4005

Japan RERchanges 0.0007 0.0007 0.9791 0.998
LnExpchanges 0.9913 0.0127 78.0905

Netherlands RERchanges -0.0688 0.0324 -2.122 0.999
LnExpchanges 0.9823 0.0071 137.5024

Spain RERchanges -0.0022 0.0012 -1.844 0.995
LnExpchanges 1.0287 0.0199 51.7451

Sweden RERchanges -0.0255 0.017 -1.5022 0.997
LnExpchanges 0.9809 0.0127 77.1843

Switzerland RERchanges -0.1115 0.0528 -2.11 0.998
LnExpchanges 0.9919 0.0118 85.2323

All countries RERchanges 0.0002 3E-05 4.418 0.997
LnExpchanges 1.0087 0.0017 593.8762
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Table 6.C1: Unit Root Test Results for Restricted-Imports Countries

Country

Burundi

China

Colombia

Egypt

India

Iran

Jamaica

Jordan

Kenya

Lao People's Republic

Madagascar

Mauritania

Pakistan

Syria

Venezuela

Zimbabwe

Chapter 6

Variable No. of Observations F-Statistic Order of Integration

RER 68 1.75 1
Expts 68 15.81 0
Impts 68 6.3 1
RER 68 3.99 1
Expts 68 27.97 0
Impts 68 22.28 0
RER 68 3.24 1

Expts 68 16.88 0
Impts 68 2.37 1

RER 68 1.37 1
Expts 68 11.81 0
Impts 68 8.77 1

RER 68 2.47 1
Expts 68 5.79 1
Impts 68 4.84 1
RER 68 2.46 1
Expts 68 3.98 1
Impts 68 4.78 1

RER 68 2.47 1

Expts 68 10.58 0
Impts 68 6.4 1
RER 68 1.08 1

Expts 68 19.8 0
Impts 68 5.58 1
RER 68 4.22 1
Expts 68 7.81 1
Impts 68 7.77 1

RER 68 1.94 1

Expts 68 15.53 0
Impts 68 9.29 0

RER 68 6.06 1

Expts 68 37.97 0
Impts 68 18.97 0

RER 68 20.13 0
Expts 68 19.02 0
Impts 68 11.58 0

RER 68 3.43 1

Expts 68 26.78 0
Impts 68 14.84 0

RER 68 3.72 1

Expts 68 6.5 1
Impts 68 18.9 0

RER 68 3.84 1

Expts 68 4.27 1
Impts 68 6.29 1

RER 68 5.14 1
Expts 68 14.53 0
Impts 68 5.01 1
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Table 6.C2: Unit Root Test Results for Unrestricted-Imports Countries

Country Variable No. of Observations F-Statistic Order of Integration

Bolivia

Dominican Republic

Guetamala

Indonesia

South Korea

Mexico

Panama

Papua New Guinea

Singapore

Thailand

Uruguay

Vanuatu

RER 53 3.57 1
Expts 53 7.17 1
Impts 53 8.84 1

RER 61 2.25 1
Expts 61 14.63 0
Impts 61 7.47 1

RER 57 1.71 1
Expts 57 8.88 1
Impts 57 7.66 1

RER 54 10.74 0

Expts 54 8.76 1
Impts 54 5.04 1

RER 57 2.24 1
Expts 57 8.61 1
Impts 57 1.69 1

RER 53 2.74 1
Expts 53 2.52 1
Impts 53 2.1 1

RER 59 7.8 1

Expts 59 6.13 1
Impts 59 11.6 0

RER 57 2.26 1

Expts 57 2.04 1
Impts 57 3.92 1

RER 55 3.34 1
Expts 55 1.22 1
Impts 55 1.29 1

RER 54 2.27 1

Expts 54 2.39 1
Impts 54 2.59 1

RER 57 8.14 1
Expts 57 10.16 0
Impts 57 9.99 0

RER 57 1.46 1
Expts 57 8.18 0
Impts 57 16.43 0

199
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Table 6.C3: Unit Root Test Results for OECD Countries

Country Variable No. of Observations F-Statistic Order of Integration

Australia RER 68 2.22 1
Expts 68 7.11 1
Impts 68 4.28 1

Austria RER 68 1.72 1

Expts 68 4.02 1
Impts 68 2.75 1

Belgium RER 68 1.95 1
Expts 68 6.01 1
Impts 68 5.04 1

Brítain RER 68 2.96 1

Expts 68 9.56 0
Impts 68 2.51 1

Canada RER 68 1.49 1

Expts 68 16.9 0
Impts 68 11.52 0

Denmark RER 68 1.41 1
Expts 68 6.45 1
Impts 68 9.13 0

France RER 68 1.87 1

Expts 68 9.09 1
Impts 68 5.17 1

Germany RER 68 2.01 1

Expts 68 3.56 1
Impts 68 3.08 1

Italy RER 68 1.32 1
Expts 68 8.97 1
Impts 68 6.3 1

Japan RER 68 1.3 1

Expts 68 5.28 1
Impts 68 4.12 1

Netherlands RER 68 2.14 1

Expts 68 9.67 0
Impts 68 8.34 0

Spain RER 68 0.76 1
Expts 68 21.25 0
Impts 68 5.99 1

Sweden RER 68 1.52 1
Expts 68 11.07 0
Impts 68 6.15 1

Switzerland RER 68 1.97 1
Expts 68 4.35 1
Impts 68 1.68 1

Chapter 6
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Table 6.D1: Cointegration Test Results for Restricted-Imports Countries
Country Variable No. of Observations t-Statistic Error Term Integration Order

Burundi RER 68 - 1.56 I(1)
Expts 68 X X
Impts 68 -3.41 I(1)

China RER 68 X X
Expts 68 X X
Impts 68 X X

Colombia RER 68 -1.64 I(1)
Expts 68 X X
Impts 68 -0.06 I(1)

Egypt RER 68 X X
Expts 68 X X
Impts 68 - 2.24 I(1)

India RER 68 -3.38 I(1)
Expts 68 -5.41 I(1)
Impts 68 - 5.62 I(1)

Iran RER 68 -2.41 I(1)
Expts 68 -2.98 I(1)
Impts 68 -3.43 I(1)

Jamaica RER 68 -3.97 I(1)
Expts 68 X X
Impts 68 -1.17 I(1)

Jordan RER 68 -1.84 I(1)
Expts 68 X X
Impts 68 - 3.1 I(1)

Kenya RER 68 -1.65 I(1)
Expts 68 -2.13 I(1)
Impts 68 -2.01 I(1)

Lao People's Republic RER 68 X X
Expts 68 X X
Impts 68 X X

Madagascar RER 68 X X
Expts 68 X X
Impts 68 X X

Mauritania RER 68 X X
Expts 68 X X
Impts 68 X X

Pakistan RER 68 X X
Expts 68 X X
Impts 68 X X

Syria RER 68 -2.38 I(1)
Expts 68 -2.53 I(1)
Impts 68 X X

Venezuela RER 68 -3.25 I(1)
Expts 68 -2.29 I(1)
Impts 68 -3.19 I(1)

Zimbabwe RER 68 -2.61 I(1)
Expts 68 X X
Impts 68 -3.03 I(1)
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Table 6.D2: Cointegration Test Results for Unrestricted-Imports Countries

Country Variable No. of Observations t-Statistic Error Term Integration Order

Bolivia RER 53 -3.52 I(1)
Expts 53 -3.78 I(1)
Impts 53 -3.65 I(1)

Dominican Republic RER 61 -3.93 I(1)

Expts 61 X X
Impts 61 -2.19 I(1)

Guetamala RER 57 -2.12 I(1)

Expts 57 -2.14 I(1)
Impts 57 -3.04 I(1)

Indonesia RER 54 X X

Expts 54 -3.05 I(1)
Impts 54 -3.71 I(1)

South Korea RER 57 -1.99 I(1)

Expts 57 -1.37 I(1)
Impts 57 -1.14 I(1)

Mexico RER 53 -2.97 I(1)
Expts 53 -2.64 I(1)
Impts 53 -2.84 I(1)

Panama RER 59 -2.18 I(1)

Expts 59 -1.21 I(1)
Impts 59 X X

Papua New Guinea RER 57 -0.01 I(1)

Expts 57 -3.72 I(1)
Impts 57 -2.87 I(1)

Singapore RER 55 -0.98 I(1)
Expts 55 -3.62 I(1)
Impts 55 -3.74 I(1)

Thailand RER 54 -4.47 I(1)

Expts 54 -3.85 I(1)
Impts 54 -1.54 I(1)

Uruguay RER 57 X X

Expts 57 X X
Imp[s 57 X X

Vanuatu RER 57 X X
Expts 57 X X
Impts 57 X X
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Table 6.D3: Cointegration Test Results for OECD Countries

Country Variable No. of Observations t-Statistic Error Term Integration Order

Australia RER 68 -2.17 I(1)
Expts 68 -1.44 I(1)
Impts 68 -0.46 I(1)

Austria RER 68 -2.91 I(1)

Expts 68 -6.31 I(0)
Impts 68 -6.35 I(0)

Belgium RER 68 -2.87 I(1)
Expts 68 -3.05 I(1)
Impts 68 -3.17 I(1)

Britain RER 68 -3.24 I(1)
Expts 68 X X
Impts 68 -2.54 I(1)

Canada RER 68 X X
Expts 68 X X
Impts 68 X X

Denmark RER 68 -2.07 I(1)
Expts 68 -1.79 I(1)
Impts 68 X X

France RER 68 -2.68 I(1)
Expts 68 -2.21 I(1)
Impts 68 -2.38 I(1)

Germany RER 68 -2.75 I(1)

Expts 68 -1.42 I(1)
Impts 68 -2.58 I(1)

Italy RER 68 -1.8 I(1)

Expts 68 -1.37 I(1)
Impts 68 -1.69 I(1)

Japan RER 68 -3.36 I(1)
Expts 68 -3.89 I(1)
Impts 68 -3.18 I(1)

Netherlands RER 68 X X

Expts 68 X X
Impts 68 X X

Spain RER 68 -2.28 I(1)
Expts 68 X X
Impts 68 -0.98 I(1)

Sweden RER 68 -2.36 I(1)
Expts 68 X X
Impts 68 -1.98 I(1)

Switzerland RER 68 -2.73 I(1)
Expis 68 -3.03 I(1)
Impts 68 -3.11 I(1)
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Table 6.E1: Vector Autoregression Results for Restricted-Imports Countries
Country Dep Var Obsvn. RER-1 t-Statistic Expts-1 t-Statistic Impts-1 t-Statistic

Burundi

China

Colombia

Egypt

India

Iran

Jamaica

Jordan

Kenya

Lao People's Republic

Madagascar

Mauritania

Pakistan

Syria

Venezuela

Zimbabwe

All countries

RER 68 -0.1344 -1.2707 0.071 0.0456 3.8617 0.9428
Expts 68 -0.0048 -0.5165 -0.2199 -1.6129 0.1767 0.4921
Impts 68 -0.0002 -0.1012 0.0744 2.0826 -0.008 -0.0846
RER 68 -0.0441 -0.3718 0.2875 0.6901 -0.2348 -0.5886
Expts 68 0.0987 1.1895 0.5064 1.7373 -0.5355 -1.9188
Impts 68 0.0854 0.9306 0.3761 1.1659 -0.4162 -1.3476
RER 68 0.2398 2.0201 -14.3031 -1.0025 3.6003 0.2828
Expts 68 0.001 1.4309 -0.2899 -3.5193 0.2356 3.206
Impts 68 -0.0017 -2.1132 0.13055 1.3754 -0.0696 -0.8215
RER 68 -0.0083 -0.0702 -0.0099 -0.1367 -0.0016 -0.0237
Expts 68 0.3336 1.8461 -0.1927 -1.7331 0.0223 0.2213
Impts 68 0.0741 0.6277 0.2174 2.9937 -0.1962 -2.9777
RER 68 0.1062 0.778 0.5743 0.4937 -0.6447 -0.6551
Expts 68 -0.0103 -0.821 -0.321 -3.0148 0.3071 3.408
Impts 68 -0.017 -1.1511 0.0485 0.3858 -0.0451 -0.423
RER 68 0.0137 0.1093 -26.6967 -0.5166 23.8245 0.4844
Expts 68 -0.0001 -0.3733 0.1409 1.2887 -0.1361 -1.3077
Impts 68 -0.0001 -0.457 0.1652 2.3219 -0.1148 -1.6954
RER 68 0.1398 1.1401 -0.2988 -0.6439 0.2044 0.4292
Expts 68 0.0517 1.8904 -0.013 -0.126 -0.0203 -0.1915
Impts 68 -0.0264 -1.448 0.1969 2.8544 -0.1207 -1.7047

RER 68 0.1506 1.4744 -0.0034 -0.2659 -0.0012 -0.1034
Expts 68 3.43225 3.0523 -0.6397 -4.5184 0.3032 2.3998
Impts 68 2.4251 2.5123 -0.3177 -2.6142 0.087 0.8024

RER 68 0.2218 1.9438 0.142 0.123 -0.516 -0.4617
Expts 68 -0.0122 -1.1307 -0.1674 -1.5647 0.188 1.7809
Impts 68 0.0056 0.4938 0.1585 1.3843 -0.1611 -1.454
RER 68 0.0967 0.7391 68.7835 2.233 -41.9141 -1.4498
Expts 68 0.0001 0.2088 -0.4949 -4.4272 0.22331 2.2219
Impts 68 0.0008 2.006 0.1924 2.0007 -0.3191 -3.5347
RER 68 -0.0729 -0.5963 -11.7178 -0.1457 14.2368 0.1792
Expts 68 -3E-05 -0.1899 -0.3255 -3.1815 0.2761 2.7318
Impts 68 0.0002 1.149 -0.0105 -0.1079 0.0405 0.4221
RER 68 0.055 0.77552 -1.7793 -0.7253 -2.127 -0.9604
Expts 68 0.0098 3.3043 -0.3354 -3.3512 -0.0604 -0.6686
Impts 68 0.0042 1.2883 0.2251 2.0334 -0.4038 -4.0396
RER 68 0.19 1.5114 -0.4583 -1.0631 0.0919 0.2129
Expts 68 0.0275 0.6414 -0.5113 -3.4819 0.4054 2.7567
Impts 68 -0.0001 -0.002 -0.1444 -1.5613 0.1338 1.4443
RER 68 0.0328 0.3019 -0.3915 -0.8892 0.2398 0.9807
Expts 68 0.0409 1.9418 -0.1713 -2.0019 0.0713 1.5011
Impts 68 0.1242 2.6123 0.0045 0.0232 -0.3044 -2.8408
RER 68 -0.3534 -2.9739 -4.0863 -1.1747 5.2189 1.3904
Expts 68 0.0033 1.3119 -0.0598 -0.8204 0.0447 0.569
Impts 68 -0.0158 -5.3099 -0.098 -1.1278 0.165 1.7602
RER 68 0.2111 1.3345 -0.0437 -0.2337 -0.0081 -0.0457

Expts 68 0.0664 0.6911 -0.2236 -1.9666 0.1649 1.5217
Impts 68 0.0225 0.2729 0.068 0.696 -0.0866 -0.9295

RER 1088 -0.3663 -12.5094 0.0607 2.7422 0.00006 0.5735
Expts 1088 -0.0549 -1.3691 -0.2512 -8.2852 -0.00004 -0.2935
Impts 1088 -7.161 -0.8759 -0.8319 -0.1346 -0.0498 -1.6376
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Table 6.E2: Vector Autoregression Results for Unrestricted-Imports Countries

Country Dep Var Obsvn. RER-1 t-Statistic Expts-1 t-Statistic Impts-1 t-Statistic

Bolivia RER 53 0.1276 0.865 0.114 0.4214 -0.2808 -1.08
Expts 53 0.0658 1.151 -0.5228 -4.991 0.3669 3.671
Impts 53 0.0653 1.038 -0.0523 -0.4536 -0.0498 -0.452

Dominican Republic RER 61 -0.0188 -0.14 0.3257 2.4525 -0.26 -1.21
Expts 61 0.1508 0.981 -0.0539 -0.3521 -0.1645 -0.668
Impts 61 0.0161 0.282 0.1773 3.1243 -0.1482 -1.624

Guetamala RER 57 -0.0461 -0.39 -0.0407 -0.673 0.0633 0.7
Expts 57 0.2393 0.844 -0.0872 -0.5899 -0.0656 -0.301
Impts 57 0.0983 0.616 0.0782 0.9407 -0.1213 -0.989

Indonesia RER 54 -0.192 -1.085 -51.3474 -0.0971 90.3558 0.16
Expts 54 -4E-05 -1.133 -0.3078 -2.7328 0.3248 2.816
Impts 54 -0.0003 -5.791 -0.1321 -1.0223 0.1917 1.449

South Korea RER 57 -0.3626 -1.784 -80.8343 -0.3875 99.7179 0.488

Expts 57 -0.0003 -2.05 -0.9008 -6.9226 0.9099 7.149
Impts 57 -0.0005 -8.582 -0.4565 -7.4177 0.4819 8.006

Mexico RER 53 0.2752 1.925 -1.6814 -3.8795 1.5468 3.800
Expts 53 0.0879 3.787 -0.0653 -0.9275 0.0422 0.638
Impts 53 -0.1798 -5.55 0.0406 0.4145 0.0248 0.26

Panama RER 59 -0.1786 -2.100 0.0064 0.5512 0.0261 1.815

Expts 59 1.7806 1.759 0.0315 0.2285 -0.2844 -1.662
Impts 59 -0.0257 -0.031 0.3364 3.0406 -0.2396 -1.744

Papua New Guinea RER 57 0.1084 0.783 -0.0552 -0.9955 0.0315 0.594
Expts 57 -0.0891 -0.309 0.1427 1.2349 -0.0289 -0.262
Impts 57 -0.1039 -0.337 0.1882 1.5238 -0.1389 -1.177

Singapore RER 55 0.0581 0.386 -0.0889 -0.3409 0.0733 0.275

Expts 55 -0.5076 -2.660 0.1347 0.4067 -0.0423 -0.125

Impts 55 -0.6732 -3.750 0.1555 0.4989 -0.0336 -0.105

Thailand RER 54 -0.124 -0.826 4.7764 0.873 -4.2853 -0.837

Expts 54 -0.0038 -1.166 -0.1427 -1.1881 0.1446 1.286
Impts 54 -0.0129 -3.924 -0.2408 -2.0142 0.2653 2.371

Uruguay RER 57 0.1302 1.356 -0.0266 -1.1945 -0.0039 -0.178

Expts 57 1.1113 1.880 0.002 0.0144 -0.1581 -1.161

Impts 57 -0.0162 -0.038 0.5998 6.153 -0.5413 -5.583

Vanuatu RER 57 0.0657 1.195 0.7201 0.6544 -2.6183 -1.400

Expts 57 0.0013 0.218 -0.5819 -4.7575 0.0982 0.472
Impts 57 0.009 2.461 0.1261 1.7167 -0.433 -3.469

All countries RER 674 0.0068 0.026 -0.0051 -0.0199 -0.0002 -0.508

Expts 674 0.3569 1.403 -0.3767 -1.4706 0.00004 0.011
Impts 674 24.6131 0.567 -12.9088 -0.2954 -0.2004 -3.639
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Table tí.E3: Vector Autoregression Results for OECD Countries
Country Dep Obs RER-1 t-Stat. Expts-1 t-Stat. Impts-1 t-Stat. ECT-1 t-Stat. ECT-1 t-Stat.

Var (Expts) (Impts)
Australia RER 68 -0.1197 -1.0539 0.0705 0.5816 -0.2555 -2.2772

Expts 68 0.08 0.6262 -0.0329 -0.2412 0.1963 1.5551
Impts 68 -0.1088 -0.9578 0.0602 0.4962 -0.2519 -2.2438

Austria RER 68 0.2995 2.4834 1.9086 0.7229 -2.0892 -0.8051 -0.1607 -2.019 3.3053 1.0275
Expts 68 -0.0461 -4.2837 -0.8007 -3.4023 0.8352 3.6112 0.0001 0.007 -0.1624 -0.5665
Impts 68 -0.0363 -3.8097 -0.4661 -2.2364 0.5005 2.4438 -0.0025 -0.4 0.3743 1.4742

Belgium RER 68 0.1599 1.3313 1.3423 0.1213 -1.3322 -0.1227
Expts 68 -0.0004 -0.1419 0.0044 0.0173 -0.0028 -0.0113
Impts 68 0.0011 0.4373 0.0055 0.0238 -0.009 -0.0395

Britain RER 68 0.1469 1.2382 0.0654 0.8607 -0.0668 -0.8589
Expts 68 -0.2273 -0.8862 -0.4681 -2.8519 0.4733 2.8179
Impts 68 -0.1913 -1.0592 -0.0964 -0.8339 0.1027 0.8683

Canada RER 68 0.0805 0.641 -0.0528 -0.6671 0.0421 0.5355
Expts 68 0.5313 1.9254 -0.8645 -4.9648 0.8036 4.6495
Impts 68 0.3674 1.3824 -0.458 -2.7311 0.4221 2.5357

Denmark RER 68 0.1492 1.3318 -0.3804 -0.2575 0.349 0.2414
Expts 68 -0.048 -2.2173 0.2025 0.7089 -0.1696 -0.6071
Impts 68 -0.0341 -1.408 0.5914 1.852 -0.5687 -1.8204

France RER 68 0.1462 1.2871 -1.386 -1.0183 1.3678 1.0246
Expts 68 -0.0813 -2.7142 -1.1808 -3.2918 1.2029 3.4191
Impts 68 -0.0905 -3.1558 -0.7259 -2.1138 0.7539 2.2384

Germany RER 68 0.1196 1.0524 -0.4497 -1.082 0.4546 1.0884
Expts 68 -0.2145 -2.7652 -0.4285 -1.5111 0.4596 1.6129
Impts 68 -0.2343 -3.4732 -0.179 -0.7256 0.2073 0.8365

Italy RER 68 0.2 1.8489 -193.76 -1.3302 175.29 1.2461
Expts 68 0.0001 0.5446 -0.1596 -0.8717 0.1443 0.8158
Impts 68 -0.0001 -0.787 -0.0477 -0.2313 0.0534 0.2682

Japan RER 68 0.0261 0.2177 -23.877 -1.1464 24.697 1.18
Expts 68 -0.0004 -0.6037 -0.1262 -0.9778 0.1371 1.057
Impts 68 -0.0011 -1.5802 -0.0493 -0.4241 0.0632 0.5408

Netherlands RER 68 0.1707 1.5028 0.8008 1.9377 -0.8065 -1.92
Expts 68 -0.2457 -3.1541 -0.4297 -1.5161 0.469 1.6281
Impts 68 -0.1886 -2.825 -0.2561 -1.0538 0.2883 1.1674

Spain RER 68 0.308 2.8168 18.6348 1.6207 -20.569 -1.8431
Expts 68 -0.0027 -1.0386 -0.4285 -1.5739 0.4404 1.6845
Impts 68 -0.0027 -1.1771 -0.2037 -0.8349 0.2268 0.9681

Sweden RER 68 0.2496 2.1925 0.2777 0.3413 -0.3687 -0.447
Expts 68 -0.0517 -1.7138 -1.3272 -6.155 1.3517 6.1844
Impts 68 -0.0441 -1.7217 -1.0487 -5.7351 1.0604 5.7208

Switzerland RER 68 0.1369 1.1705 0.1788 0.6657 -0.1876 -0.6964
Expts 68 -0.338 -3.6442 -1.1261 -5.2871 1.1658 5.4539
Impts 68 -0.2397 -3.2993 -0.4974 -2.9815 0.5289 3.1594

All countries RER 952 -0.1714 -3.1661 -0.2357 -4.8335 -0.0005 -4.4993
Expts 952 0.0247 0.4344 -0.5332 -10.404 -0.0004 -3.1599
Impts 952 41.4919 2.6586 -20.613 - 1.466 0.2498 7.8961
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Table 6.F1: Variance Decompositions of the Variables in the Restricted-Imports
Group

Variance Decomposition of Imports:

Period S.E. Imports Exports RER
1 0.223254 100.0000 0.000000 0.000000
2 0.236921 99.41771 0.555434 0.026854
3 0.238633 99.20927 0.758693 0.032040
4 0.238851 99.16455 0.802615 0.032833
5 0.238879 99.15697 0.810089 0.032943
6 0.238882 99.15584 0.811202 0.032957
7 0.238883 99.15569 0.811354 0.032959
8 0.238883 99.15567 0.811373 0.032959
9 0.238883 99.15567 0.811376 0.032959
10 0.238883 99.15566 0.811376 0.032959

Variance Decomposition of Exports:

Period S.E. Imports Exports RER
1 0.305572 6.361349 93.63865 0.000000
2 0.316007 6.943796 93.04880 0.007406
3 0.316735 7.060903 92.93136 0.007737
4 0.316790 7.078974 92.91329 0.007738
5 0.316795 7.081420 92.91084 0.007738
6 0.316796 7.081727 92.91053 0.007738
7 0.316796 7.081763 92.91050 0.007739
8 0.316796 7.081768 92.91049 0.007739
9 0.316796 7.081768 92.91049 0.007739
10 0.316796 7.081768 92.91049 0.007739

Variance Decomposition of the RER:

Period S.E. Imports Exports RER
I 62.32427 0.080690 0.598751 99.32056
2 62.42092 0.144076 0.596899 99.25902
3 62.42455 0.155158 0.596936 99.24791
4 62.42501 0.156526 0.597043 99.24643
5 62.42507 0.156685 0.597076 99.24624
6 62.42508 0.156703 0.597083 99.24621
7 62.42508 0.156705 0.597084 99.24621
8 62.42508 0.156705 0.597084 99.24621
9 62.42508 0.156705 0.597084 99.24621
10 62.42508 0.156705 0.597084 99.24621
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Table 6.F2: Variance Decompositions of the Variables in the Unrestricted-
Imports Group

Variance Decomposition of Imports:

Period S.E. Imports Exports RER
1 0.862863 100.0000 0.000000 0.000000
2 0.863188 99.93176 0.000683 0.067561
3 0.863200 99.92911 0.000798 0.070089
4 0.863200 99.92902 0.000815 0.070162
5 0.863200 99.92902 0.000817 0.070163
6 0.863200 99.92902 0.000818 0.070163
7 0.863200 99.92902 0.000818 0.070163
8 0.863200 99.92902 0.000818 0.070163
9 0.863200 99.92902 0.000818 0.070163
10 0.863200 99.92902 0.000818 0.070163

Variance Decomposition ofExports:

Period S.E. Imports Exports RER
1 0.854490 96.45756 3.542436 0.000000
2 0.856669 95.97603 4.023933 3.37E-05
3 0.856991 95.90388 4.086722 0.009403
4 0.857041 95.89276 4.094842 0.012399
5 0.857048 95.89115 4.095890 0.012962
6 0.857049 95.89093 4.096025 0.013049
7 0.857049 95.89090 4.096042 0.013061
8 0.857049 95.89089 4.096045 0.013063
9 0.857049 95.89089 4.096045 0.013063
10 0.857049 95.89089 4.096045 0.013063

Variance Decomposition ofthe RER:

Period S.E. Imports Exports RER
1 145.7741 13.32336 0.349974 86.32666
2 148.3296 12.86856 0.403810 86.72763
3 148.4174 12.85334 0.413393 86.73327
4 148.4204 12.85282 0.414796 86.73239
5 148.4206 12.85279 0.414988 86.73222
6 148.4206 12.85279 0.415013 86.73220
7 148.4206 12.85278 0.415017 86.73220
8 148.4206 12.85278 0.415017 86.73220
9 148.4206 12.85278 0.415017 86.73220
10 148.4206 12.85278 0.415017 86.73220
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Table 6.F3: Variance Decompositions of tóe Variables in the OECD Countries

Variance Decomposition of Imports:

Period S.E. Imports Exports RER
1 0.078901 100.0000 0.000000 0.000000
2 0.085280 96.66819 L616038 1.715769
3 0.086544 95.78367 2.535121 1.681211
4 0.086872 95.51749 2.794226 1.688289
5 0.086957 95.44493 2.867753 1.687320
6 0.086980 95.42558 2.887131 1.687289
7 0.086985 95.42047 2.892283 1.687249
8 0.086987 95.41912 2.893637 1.687242
9 0.086987 95.41877 2.893994 1.687240
10 0.086988 95.41867 2.894088 1.687239

Variance Decomposition of Exports:

Period S.E. lmports Exports RER
1 0.082910 65.66268 34.33732 0.000000
2 0.093213 64.59421 34.62362 0.782171
3 0.095676 64.27256 34.93866 0.788783
4 0.096316 64.18705 35.01101 0.801934
5 0.096484 64.16395 35.03227 0.803786
6 0.096528 64.15786 35.03771 0.804428
7 0.096539 64.15626 35.03917 0.804578
8 0.096542 64.15583 35.03955 0.804619
9 0.096543 64.15572 35.03965 0.804630
10 0.096543 64.15569 35.03968 0.804633

Variance Decomposition of the RER:

Period S.E. Imports Exports RER
1 22.74742 0.773869 0.296868 98.92926
2 23.51675 1.072930 0.588567 98.33850
3 23.54514 1.074244 0.598662 98.32709
4 23.54714 1.076719 0.598567 98.32471
5 23.54726 1.076985 0.598901 98.32411
6 23.54728 1.077079 0.598943 98.32398
7 23.54729 1.077100 0.598960 98.32394
8 23.54729 1.077105 0.598964 98.32393
9 23.54729 1.077107 0.598965 98.32393
10 23.54729 1.077107 0.598965 98.32393
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Figure 6.X1: Impulse Response Functions in the Restricted-Imports Group
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Figure 6.X2: Impulse Response Functions in the Unrestricted-Imports Group
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Figure 6.X3: Impulse Response Functions in the OECD Countries
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Chapter 7

Summary and Conclusions

The breakdown of the Bretton Woods system of pegged exchange rates has since

1971 given developing countries a wider range of choice with regard to their

exchange rate regimes than had previously existed. With the emergence of a variety of

exchange rate regimes, increasing attention has been given to the rationale for

choosing one type of regime over another and how the variations in the nominal or

real exchange rate affect the economies of these countries. Thus, exchange rate policy

plays a very important role in stirring the economies of the third world countries as

most of them now hugely depend on intemational trade. This Ph.D. thesis is a

combination of essays within exchange rate policy in developing countries. It attempts

to investigate the following: ( i) the role of `learning effects' in exchange rate policy;

(ii) the economic implications of adopting a monetary union in an African economic

community - the Southem-Africa Development Community (SADC); (iii) the role of

politics in determining RER devaluation; and (iv) addresses the problem of currency

convertibility in developing countries. The thesis partly builds theoretical models and

partly empirically investigates the hypotheses from such theories by use of various

econometric, statistical and mathematical techniques.

Following the introductory chapter, the second chapter of the Ph.D. thesis uses a

suitable econometric ( probit) model that hinges on one hypothesis: a country, faced

with a number of structural factors, takes into account `neighbourhood effects' or

`social leaming' before fixing or floating its currency. The results reveal that beyond

factors that are postulated by theorists `social learning' is a very powerful
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phenomenon for guiding developing countries in their choice of exchange rate regime.

Thus, countries in a distinct neighbourhood may leam from each other's choice of

exchange rate policy and its payoffs before fixing or floating their currency. The study

introduces two variables that fairly encapsulate features of learning among

neighbours. The new variables, together with those advanced in theory, are then used

to detertnine choice of a managed float by analysing 1993 cross-section data from 24

Asian developing countries.

The third chapter seeks to extend the finding in the first chapter by investigating

whether such leaming is myopic or forward-looking. The chapter applies the Bayesian

approach to determine the path of a managed float regime in 13 Asian developing

countries for the period 1981-1995. The exchange-raïe policymaker is viewed as a

maximising agent who faces a difficult situation in which he has to choose, from a set

of available options, an exchange-rate regime that is optimal. He makes his choice

based on what he leams from regional neighbouring countries about the outcome of

using a particular exchange-rate regime. The results of the simulations undertaken in

the study reveal that the forward-looking case outperforms the myopic one in

predicting the observed path. Thus, the results indicate that the forward-looking case

better explains the data than the myopic one. This suggests, therefore, that monetary

policymakers in developing countries may be engaged in making wilful learning

decisions.

The fourth chapter analyses short-run and long-run Real Exchange Rate (RER)

changes for the period 1980-1996 to assess the desirability of a monetary union in the

Southern-Africa Development Community (SADC). The results suggest that most of

the SADC members have comparable degrees ofRER variability and would be suited
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to form a monetary union today. However, because of the prevalence of asymmetric

RER shocks across most of the economies, such a monetary union is likely to amass

large costs relative to the benefits. On the other hand, we assess the potential role of

monetary and fiscal policy co-ordination in reducing RER variances in the potential

Southern African monetary union (SAMU) by employing a Generalised

Autoregressive Conditional Heteroscedasticity (GARCH) methodology. That is, we

model and estimate the variance of RER shocks as a function ofan indicator of policy

co-ordination through GARCH methodology. The analysis finds that common

monetary policies, other than common fiscal policies or co-ordinated monetary and

fiscal policies among potential members, would guarantee relatively low degrees of

RER variability in the region. The chapter concludes that smooth operation and,

hence, achievement of potential benefits will never be guaranteed by SAMU in the

face of `policy collision or conflict' within the region. Already, there is threat from a

larger regional economic organisation, the Common Market for Eastern and Southern

Africa (COMESA), whose most objectives, both in principle and practice, are similar

to those of the SADC. Most members in the SADC (8 members) also belong to

COMESA.

While it is clear that its long-run goal is not to form a currency union, COMESA

proposes integrated monetary, banking and financial policies for its members. At this

stage, we already have a clear picture of the position of SAMU in terms of pursuing

its monetary and fiscal policies. Whatever decisions made by SAMU will in most

cases be in conflict or collision with those made by COMESA. For example,

COMESA is already committed to establishing a Free Trade Area (FTA) by the year

2000 and all member countries are expected to have reduced tariffs by 80 percent as
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at October 1996. One wonders whether the SADC will introduce its own policy on

this or just adopt what has been proposed by COMESA, taking into account the fact

that each organisation is a subset of the other.

The fifth chapter considers a discrete intertemporal model for a small open

economy that assumes that the incumbent government has a motive to win re-election

by using Nominal Exchange Rate devaluation as a tool to improve the Balance of

Payments in the last halfof its tenure. Through a probit analysis, the chapter then tests

the hypothesis that a big RER devaluation is likely to occur during the first half of a

government's tenure by using annual panel data from 19 developing countries for the

period 1966-1995. This hypothesis has been tested while taking into account also the

following factors: lagged RER, lagged international liquidity, democracy dummy,

lagged log of consumption and lagged inflation rate. The results of the analysis

support the hypothesis.

Furthermore, the chapter has weighed the empirical findings against evidence.

The analysis has found the democracy dummy insignificant as a factor of the

probability of RER depreciation. This result finds its evidence in the case of Chile

where Pinochet's I 3-yeaz dictatorial rule was characterised by early RER depreciation

in the face of undemocratic re-election to office. Again, the Nominal Exchange Rate

(NER) devaluation episodes over the sample period seem to echo our empirical

results. Most of the major NER devaluations took place utmost halfway the

government's term of office. And most of the RER depreciations coincided with the

NER devaluation episodes. It is also interesting to note that about 90"~0 of the

governments were re-elected into office during the next election.
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However, the model in chapter five has ignored the role of monetary and fiscal

policies. Nonetheless, the inclusion of these policies will not alter the results obtained

in this study in some way. For example, suppose that the central bank increases the

money supply. Because the price level is assumed to be flexible, the increase in the

money supply will lead to inflation. This means that if the nominal exchange rate

devaluation is lower than the inflation rate, there will be a decrease in the RER. A

strategic incumbent government will, therefore, make use of this combination of

policies in the first half of its tenure in order to boost the current account in the last

half. Similarly, a cut in the tax rate will raise income and, consequently, the price

level. Through a careful manipulation of the exchange rate over the political business

cycle, this will achieve the desired result by a vote-seeking government.

Finally, chapter six addresses the problem of currency convertibility in

developing countries. Currency inconvertibility is widely viewed as the presence of

foreign exchange restrictions that hamper the growth of world trade. To date,

however, many developing countries impose restrictions on the making of payments

and transfers for current international transactions. It is argued that third world

countries resort to foreign exchange or import controls because of deteriorating terms

of trade fluctuations or disturbances in world markets and, typically, because of

governments allowing their domestic currencies to become seriously overvalued but

resist devaluation in feaz of flaming inflation. For sometime, these governments may

rely on external borrowing or reserve depletion to maintain import levels, but sooner

or later these sources cease to provide. Thus, if the authorities still can not accept

devaluation as an alternative, the only solution is to impose import restrictions. This,
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however, creates a new foreign exchange regime - one where quotas are used to

reduce import levels to the available supply of foreign exchange.

Clearly, foreign exchange controls play an important role in determining levels of

trade flows and the budget in the economy. However, no investigation in the existing

literature has paid attention to this important relationship between foreign exchange

controls, trade flows and the budget with regard to empirical ímplications. The study

in this chapter, therefore, sets out to investigate the impact of currency inconvertibility

on trade flows in developing countries. It undertakes the following two tasks: (i)

building a theoretical model that relates the effects of currency inconvertibility to

trade flows; and (ii) estimating the Ordinary Least Squares (OLS) and structural

Vector Autoregression (VAR) models to check the effectiveness of foreign exchange

controls.

The restricted-imports data set extends from 1981 to 1997 and that of unrestricted

imports covers the period 1991-1998. Further procedures such as variance

decompositions and tracing out the response paths from shocks to the system via

impulse response graphs are also carried out in the context of determining the strength

of the causal chain.

The results from using this multivariate setting seem to show the relative

exogeneity of the RER in comparison to imports and exports mainly in the

unrestricted-imports case. For most countries in the unrestricted-imports case, the

RER has a great impact on the trade balance, either negatively or positively. This

finding seems to concur with the prediction of the developed theory in this study. On

the other hand, the results from the restricted group reveal that in most countries the

RER has no significant effect on the trade balances. The variance decompositions
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reveal that in the unrestricted-imports case, the RER plays a much more influential

role in explaining shocks to income than in the restricted-imports case.

Decompositions for both cases, however, reaffirm results derived from within-sample

VARs. Overall, shocks to the system (as indicated through the impulse response

graphs) seem to have had a more sustained if not more pronounced effect in the

restricted-imports case than in the unrestricted-imports one. This study has suggested

a more comprehensive testing strategy within the context where these variables may

interact in a dynamic, multivariate and cointegrated environment.
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De afschaffing van het `Bretton Woods'-systeem van vaste wisselkoersen heefr de

ontwikkelingslanden sinds 1971 ruimere keuzemogelijkheden gegeven met betrekking tot hun

wisselkoersen dan daarvoor had bestaan. Met de komst van allerlei wisselkoerssystemen wordt

steeds meer aandacht geschonken aan de beweegredenen waarom een bepaald systeem boven

een ander te verkiezen is en aan hoe de variaties in de nominale of reële wisselkoers de

economieën van deze landen beïnvloeden. Zo speelt het wisselkoersenbeleid een zeer

belangrijke rol bij het aanjagen van de economieën van derde-wereldlanden, aangezien de

meeste ervan tegenwoordig zwaar afhankelijk zijn van buitenlandse handel. Deze dissertatie

bevat een combinatie van essays die het wisselkoersbeleid van ontwikkelingslanden betreffen.

Er is getracht het volgende te onderzoeken: (i) de rol van `leereffecten' in het

wisselkoersenbeleid; (ii) the economische implicaties van de invoering van een monetaire unie

in een Afrikaanse economische gemeenschap - the Southern-Africa Development Community

(SADC); (iii) de rol van de politiek in de devaluatie van de Real Exchange Rate (RER, `Echte

Wisselkoers'); en (iv) het probleem van de convertabiliteit van valuta in ontwikkelingslanden.

Deels bouwt het proefschrift theoretische modellen en deels onderzoekt het de hypotheses die

uit zulke modellen voortvloeien empirisch met behulp van verscheidene econometrische,

statistische en mathematische technieken.

Na het inleidende hoofdstuk hanteert het tweede hoofdstuk van het proefschrift een

passend econometrisch model (probit) dat draait om één hypothese: een land dat

geconfronteerd wordt met een aantal structurele factoren, houdt rekening met `effecten in de

buurt' of `het maatschappelijke leerproces' voordat het zijn valuta vastlegt of laat zweven. De
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resultaten laten zien dat, afgezien van de factoren die door theoretici worden gepostuleerd, het

fenomeen van `het maatschappelijk leerproces' bij ontwikkelingslanden een zeer voorname rol

speelt bij het bepalen van de keuze van een wisselkoerssysteem. Landen die bij elkaar in een

de buurt liggen, kunnen dus leren van elkaars keuze van wisselkoersenbelei~i en van wat dat

oplevert, voordat ze hun valuta vastleggen of laten zweven. Deze studie introduceert twee

variabelen die eigenschappen van het leren onder buren aardig samenvatten. De nieuwe

variabelen worden dan, samen met de variabelen die door de theorie al naar voren gebracht

zijn, gebruikt om de keuze voor een `gecontroleerde zweving' te bepalen, door gegevens te

analyseren die dateren van 1993 en die een dwarsdoorsnede behelzen van 24 Asiatische

ontwikkelingslanden.

Het derde hoofdstuk tracht de conclusie van het eerste hoofdstuk uit te breiden door te

onderzoeken ofzulk leren `bijziend' is of juist vooruit kijkt. Het hoofdstuk past de Baysiaanse

benadering toe om de route van een `gecontroleerde zweving' systeem in 13 Asiatische landen

te bepalen voor de periode 1981-1995. De maker van het beleid van wisselkoersen wordt

gezien als een maximaliserende agens die geconfronteerd wordt met een moeilijke situatie

waarin hij, uit een hoeveelheid beschikbare opties, het optimale wisselkoerssysteem moet

kiezen. Hij maakt zijn keuze op basis van wat hij leert van naburige landen over het resultaat

van het gebruik van een bepaald wisselkoerssysteem. Het resultaat van de simulaties die in

deze studie ondernomen zijn laten zien, dat wat de waargenomen route betreft, het vooruitzien

een grotere voorspellende waarde heeft dan de `bijziendheid.' De resultaten geven namelijk

aan dat het vooruitzien de gegevens beter verklaart dan die bijziendheid. Dit duidt er op dat

monetaire beleidsmakers in ontwikkelingslanden bewust bezig zijn met het nemen van op

leren gebaseerde beslissingen.
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Het vierde hoofdstuk analyseert korte- en langetermijnveranderingen in de RER voor de

periode 1980-1996 om de wenselijkheid te schatten van een monetaire gemeenschap in de

Southern-Ajrica Development Community (SADC). The resultaten duiden erop, dat de meeste

SADC-leden een vergelijkbare mate van variabiliteit in de RER hebben, en heel goed een

monetaire unie zouden kunnen vormen. Aaangezien echter asymmetrische schokken in de

RER regelmatig de economieën teisteren, zal zulk een monetaire gemeenschap zeer grote

kosten met zich meebrengen in vergelijking met de baten. Aan de andere kant evalueren we de

mogelijke rol van monetaire en fiscale beleidscobrdinatie bij het terugbrengen van variatie in

de RER in de potentiële Southern African Monetary Union (SAMU) door gebruik te maken

van een Generalised Autoregressive Conditional Heteroscedasticiry (GARCH) methodologie.

Dit betekent dat we in ons model de variantie van schokken in de RER inschatten als een

functie van een beleidscoórdinatie die gebruik maakt van GARCH-methodologie. De analyse

wijst uit dat algemeen monetair beleid, voorzover dat niet algemeen fiscaal beleid of

gecoórdineerd monetair en fiscaal beleid onder potentiele leden is, een relatief lage mate van

wisselvalligheid in de regio zou garanderen. Het hoofdstuk concludeert dat een vlotte werking

en daarom ook de potentiële voordelen nooit door de SAMU gerealiseerd kunnen worden als

er in de regio een `beleidsbotsing of -conflict' bestaat. Reeds nu gaat er dreiging uit van een

grotere regionale economische organisatie, de Common Market for Eastern and Southern

Africa (COMESA), waarvan de meeste doelen, zowel in Principe als in de praktijk, gelijk zijn

aan die van de SADC. De meeste (8) leden van de SADC behoren ook tot de COMESA.

Hoewel het duidelijk is dat de vorming van een valuta-gemeenschap niet het

langetermijndoel van de COMESA is, werkt zij wel aan een geïntegreerd monetair en

financieel beleid en bankwezen voor haar leden. In dit stadium hebben we reeds een duidelijk
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beeld van de positie van de SAMU voorzover het haar monetaire en fiscale beleid betreft.

Besluiten die door de SAMU genomen worden, zullen in de meeste gevallen strijdig zijn of

botsen met die van de COMESA. De COMESA heeft zich bijvoorbeeld gebonden aan het

opzetten van een Free Trade Area (FTA, `vrije handelszone') tegen het jaar 2000, en alle

lidstaten worden geacht, per oktober 1996 hun tarieven met 80 procent verlaagd te hebben.

Men vraagt zich af of de SADC in dit opzicht z'n eigen beleid zal invoeren of slechts de

voorstellen van de COMESA zal overnemen, gezien het feit dat beide organisaties tot de

andere behoren.

Het vijfde hoofdstuk werpt een blik op een bijzonder intertemporeel model voor een

kleine open economie dat ervan uitgaat dat de zittende regering een motief heeft om te trachten

herkozen te worden door een devaluatie van de Nominale Wisselkoers te gebruiken als een

middel om in het laatste gedeelte van haar regeerperiode de betalingsbalans te verbeteren.

Door middel van een `probit' analyse, waarbij jaarlijkse panelgegevens uit 19

ontwikkelingslanden voor de periode 1966-95 gebruikt werden, toetst het hoofdstuk

vervolgens de hypothese dat de kans op een grote devaluatie van de RER groot is gedurende

de eerste helft van de ambtsperiode van een regering. Bij het testen van deze hypothese is

rekening gehouden met de volgende factoren: achterblijvende RER, internationale liquiditeit,

democratie dummy, achterblijvende consumptie, en achterblijvend inflatecijfer. De resultaten

van de analyse ondersteunen de hypothese.

Verder weegt het hoofdstuk de empirische bevindingen af tegen het bewijsmateriaal. De

analyse wijst uit dat de democratie dummy niet significant is als factor in de waarschijnlijkheid

van een devaluatie van de RER. Dit blijkt uit het gebeurtenissen in Chili, waar het 13-jarige

dictatoriale regime van generaal Pinochet gekenmerkt werd door een vroege
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waardedaling van de RER, ondanks een ondemocratische herverkiezing. En ook de in de

onderzochte periode voorkomende gelegenheden waarbij de Nominal Exchange Rate (NER,

'nominale wisselkoers') gedevalueerd werd, lijken in overeenstemming met onze empirische

resultaten. De meeste van de voomaamste devaluaties in de NER vonden op z'n laatst

halverwege de ambtstermijn van de regering plaats. En de meeste waarde-verminderingen van

de RER vielen samen met de gelegenheden waarbij de NER gedevalueerd werd. Ook is het

interessant op te merken dat ongeveer 900~o van de regeringen herverkozen werden bij de erop

volgende verkiezingen.

Het model in Hoofdstuk 5 is voorbijgegaan aan de rol van monetair en fiscaal beleid. Het

opnemen van dit beleid heeft echter geen enkele invloed op de resultaten van deze studie. Stel

bijvoorbeeld dat de centrale bank de geldvoorraad verhoogt. Aangezien aangenomen mag

worden dat het prijsniveau flexibel is, zal de groei van de geldvoorraad leiden tot inflatie. Dit

betekent dat als de devaluatie van de NER lager is dan het inflatiecijfer, de RER zal afnemen.

Een strategish denkende zittende regering zal daarom in de eerste helft van zijn ambtstermijn

van deze combinatie van beleidsmogelijkheden gebruik maken om de lopende rekening in de

tweede helft op te stuwen. Op dezelfde wijze zal een verlaging van het belastingtarief het

inkomen doen toenemen en daarmee het prijsniveau. Door de wisselkoers op voorzichtige

wijze gedurende een politieke handelscyclus te manipuleren, zal een op stemmen beluste

regering het gewenste resultaat bereiken.

Hoofdstuk 6, ten slotte, houdt zich bezig met het probleem van koersconvertilibiteit in

ontwikkelingslanden. Koers-inconvertibiliteit wordt veelal gezien als de aanwezigheid van

buitenlandse koersbeperkingen die de groei van de wereldhandel belemmeren. Tot nu toe

leggen vele ontwikkelingslanden echter beperkingen op aan het doen van betalingen en het
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maken van overschrijvingen voor lopende internationale transacties. Dit hoofdstuk betoogt nu

dat derde-wereldlanden overgaan tot het aan banden leggen van buitenlandse valuta en import

niet alleen vanwege verslechterende handelscondities, en fluctuaties of verstoringen in

wereldmarkten, maar ook, keer op keer, omdat regeringen hun plaatselijke de valuta's zwaar

overgewaardeerd laten worden maar zich uit vrees voor het aanwakkeren van de inflatie tegen

devaluatie verzetten. Gedurende enige tijd kunnen deze regeringen hun import op peil houden

door extern te lenen of op hun reserves in te teren, maar vroeger of later raken deze bronnen

uitgeput. En als de authoriteiten dan devaluatie nog altijd niet als een altematief kunnen

aanvaarden, dan is het opleggen van importbeperkingen de enige oplossing. Dit creëert echter

een nieuw regime met betrekking tot buitenlandse wisselkoersen - een regime dat quotá s

hanteert om het importniveau terug te brengen tot het niveau van de beschikbare voorraad

buitenlandse valuta.

Het is duidelijk dat mechanismen die buitenlandse valuta beheersen een belangrijke rol

spelen bij het bepalen van niveau's bij handelsstromen en bij de begroting van het land. In de

bestaande literatuur is echter geen onderzoek te vinden dat, met het oog op empirische

implicaties, aandacht besteedt aan deze belangrijke relatie tussen deze

beheersingsmechanismen, handelsstromen en de begroting. In dit hoofdstuk wordt daarom

geprobeerd de invloed van valuta-inconvertibiliteit op handelsstromen in ontwikkelingslanden

te onderzoeken. Dit onderzoek stelt zich de volgende twee taken: (i) een theoretsich model te

bouwen dat de effecten van valuta-inconvertibiliteit aan handelsstromen relateert; en (ii) het

Ordinary Least Squares (OLS) model en die van het structurele Vector Autoregression (VAR)

model te evaluaren om de effectiviteit van beheersingsmechanismen met betrekking tot

buitenlandse valuta te bekijken.
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De gegevens over importbeperkingen hebben betrekking op de periode van 1981 tot 1997

en die over onbeperkte import op de periode 1991-1998. Andere procedures, zoals het ontleden

van variantie en het via impulsresponsgrafieken traceren van de respons-paden waarlangs

schokken op het systeem inwerken, worden ook uitgevoerd binnen een context die tot doel

heeft de kracht van de causale keten te bepalen.

Wat het gebruik van deze opzet met meerdere variabelen lijkt aan te tonen is de relatieve

exogeniteit, voornamelijk in het geval van onbeperkte import, van de RER in vergelijking met

import en export. Voor de meeste landen geldt in het geval van onbeperkte import dat de RER

een sterke, negatieve of positieve, invloed heeft op de betalingsbalans. Deze bevinding lijkt in

de pas te lopen met de voorspelling van de in deze studie ontwikkelde theorie. Aan de andere

kant onthullen de resultaten van de 'beperkte import'-groep dat in de meeste landen de RER

geen significant effect heeft op de betalingsbalans.

De ontleding van de variantie laat zien dat in het geval van onbeperkte import de RER een

veel invloedrijker rol speelt in het verklaren van inkomenschokeffecten dan in het geval van

beperkte import. In beide gevallen herbevestigt een analyse echter de resultaten die behaald

zijn bij VARs die zich tot één monster beperken. In het algemeen lijken op het systeem

inwerkende schokken (zoals aangegeven door de impuls-responsgrafieken) een langduriger en

misschien ook scherper effect te hebben gehad in het geval van beperkte import dan in dat van

onbeperkte import. Deze studie heeft een suggestie gedaan voor een uitgebreidere

toestsingstrategie in een context waarin deze vaziabelen in een dynamische, gecoïntegreerde

omgeving met vele variabelen, op elkaar kunnen inwerken.
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