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It happened that..a grower gave [the
blind man] o bunch of grapes as charity. As they
were very ripe, the bunch of grapes broke up in his
honds. He decided to have o feost. We saf on 0
fence and he sgid:

-Now | would like to be liberal with you: |
would likke for both of us to eat this bunch of
grapes. and that you have as much from it as . We
will divide It in this way: we will 1oke turns picking
from it, but you must prormise not to take more than
one grope each time. | will do the same until we
finish it and in this way there will be no deception

With this poc*, we began. but then in his
second turn, the traitor changed his mind and
begon to toke them two by two. supposing that |
should do the some. | was not content with
catching him up. and went further still. two by two,
aond three by three, ans however | could ote them
The gropes finished, he sot there o Dit with the
naked stalk in his hand and. shaking his heod. he
spoke.

-Lazoro, you have deceived me | would
sweor 1o God that you have eaten the grapes
three by three.

-l did not-i replied. but, why do you suspect
me?

The sogacious blind man replied:

-You know how [ see that you ate them
three by three? Becouse | ote them two Dy two
and you kept quiet.

Suceqid que..un vendimiador gio [al ciego] un
rocimo de limosna. Como estaban muy maoauras.
se le desgranaban el racimo en la mano y acordo
.hacer una fiesta NOs sentamos en ung vallg y

dijo:
-Paro Que veaqs adonae llego mi iberohdad. Quiero
que hoy comamos ombos estas uvas, O portes
iquales. Haremos unNa COSA: tu piCaras ung vezy yo
otra, con tal de que me prometas no tomar cado
vez mas de ung uva. Yo hare lo mismo hasta que
las acabemos. y de esta suerte no habra engano
Hecho asi el concierto, comenzomaos. mas pronto
el trraidor mudad proposito y empezo o tormar de gos
en dos, considerangdo que...yo debig de hocer io
mismo. Como vi que &/ quebraba Ig postura. no me
contente de ir a Ia par con el: gos 0 Jos y tres a
tres, y como podia Igs comia Acabado el rocimo.
estuvo un pPoco con el escobajo en Ia Mano, y
meneondo lo cobezo. dijo:

-Ldzaro. me has enganado Asegurora
que tu has cormido jas uvas de g tres

-NO es cierto- respondi yo. mas (por que
sospechais eso?
Conresto el sagacisimo viejo.

- Sabes en que veo que Ias comiste de
tres g tres? En qQue yo comig de Jdos o Jos y
callobgs

Lazarilio de Tormes, Anénimo
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Preface

This dissertation has been written between 1992 and 1995. These have been critical
years for the process of European Unification, in which a wave of pessimism has swept the
rosy perspectives at the beginning of the decade. Indeed, the Maastricht Treaty
(December 1991, ratified in 1992) set the programme to reach a Monetary Union and
closer political ties among the European countries. However, the structure on which
Maastricht had to be developed immediately crumbled: the Treaty was hardly endorsed
by the citizens who were given the chance to vote on it; the war in ex-Yugosiavia has
revealed the lack of cohesion and resolve among the European countries and, finally
German unification and economic slowdown pushed the European Monetary System to
the verge of collapse in 1992 and the year after.

Although we are exclusively concerned with the latter, monetary issue, we are
aware that the whole idea of a united Europe rests on the existence of institutional and
economic mechanisms which are suited to an heterogeneous group of contries. Therefore
| believe that the exchange rate arrangement sustaining the transition to a Common
Currency should be carefully devised in order to reinforce rather than weaken the
cohesion and cooperation among the membets of the European Union.

The shift from Europhoria to Euroskepticism has also influenced my mood deeply,
and this is observabie in the critical position that | adopt throughout the dissertation
regarding the European Monetary System. The reader will already realise in chapter one
my reservations towards the main result of target zone models, namely, that fixing the
exchange rate around a band exerts a stabilizing effect on the exchange rate through
agents’ expectations.

This conclusion crucially depends on the credibility of the arrangement. As a matter
of fact, credibility is the central issue of this dissertation. We take up the task ot showing
how and why the lack of creditility makes the exchange 1ate arrangement ynsustainable.
Much as in the story of the Lazarillo above, the authority cannot expect to be believed
when its ‘wicked ngture’ prevents her from respecting the commitment implied by the
arrangement,



In the second part of the thesis, | propose some mechanisms to bypass this
credibility problem; retaking the idea advanced above, the design of the system should
be flexible and transparent enough to be acceptable for every country. | recognise that
the ideas | put forward here are based on very simple modeis and therefore they have
no immediate applicability. | hope though that they serve as a reflection on the economic
foundations to build a Monetary Union.

I have enjoyed four years at the European University institute and | have glimpsed
the appeal of a real ‘European community’ of cultural exchange while respecting
diversity. | recognise that here all the means work in favour of a positive atmosphere, but
it should be our compromise to transiate this climate of enriching co-existence to ait the
levels of the European Union.

Therefore, this work has a special value for me, because it deals with the idea of
an integrated Europe. This is not at odds with the critical stand | have adopted. On the
contrary, | think that a constructive critique is necessary to push this project ahead and
that it is worthwhile to try it,
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Inrocluction

In the next few years, the European Union will take decisive steps towards shaping
its future as economic and political entity. One of the comerstones of this process Is the
prospect of a common cumency, for which an Institutional schedule exists (Title VI of the
Maastricht Treaty). The abolition of national currencles, If fulfilled, will cuiminate a story of
around thirty years of exchange rate amangements, which have sustained the
configuration of the European Unlon.

Indeed. It Is hard to Imagine how the European Union could have been kept
together without the existence of an exchange rate system. The bullding of the European
Unlon has been based on multiple compromises and channels to achieve cooperation.
On the monetary side, the successive exchange rate arrangements have provided the
framework for policy coordination among the member countries.

While the contribution of exchange rate arrangements to the deepening of the
Singie European Market Is beyond any doubt, its desirablity on pure economic terms Is
open to discussion. Any exchange rate arangement limits the scope for autonomous
monetary and-to a lesser extent- fiscal policy In the member countries. This constraint on
economic policy is the basls for the endiess debate on flexible as opposed to fixed
exchange 1ates and on optimal currency areas; atthough an analysls of these Issues Is
beyond the scope of this dissertation, they underdie most of it'.

'-See Friedmon (1953) for the classical argument In favouwr of floating exchange rates and Johnson (1973)
for a formalisagtion of these arguments. The contributions of Poote (1970). Kindkeberger (1970) and Boyer (1978)
challenge these conclusions. For an updated account of the debate. see Genberg (1989).
Starting with the seminal contribution by Mundel (1961), the Optimum Currency Arecs Bterature deals
with the conditions which favour the establishment of a common curency. MacKinnon (1963) and Kenen (1969)
provided additional considerations. This area has recently been revived due. precisely, to the hozon of a
Common Currency In Europe (See Masson & Taytor (1992), de Grauwe (1992).Corden (1993), Tavias (1993)).



Introduction

The Exchange Rate Mechanism (ERM) In the European Monetary System Is the
current exchange rate omangement among the European economies. The ERM
establishes a target zone for the nominal exchange rate by setting a central parity around
which the exchange rate can fluctuate within a band. The central parity can be modified
by agreement among the members (realignments), giving rise to a regime of semifixed
but adjustable exchange rates.

Although the ERM has not changed In essence since its inception in 1979, its nature
has evolved according to the changing political and economic environment. When 1t
was established, its main alm was to provide a stable mechanism for the deepening of
the European Common Market and, In particular, for the implementation of the Common
Agricultural Policy. However, the occurrence of the oll price shocks In the seventies
changed the nature of the system completely. The relatively successful performance of
Gemany In o period of severe Inflation Induced the development of the ‘EMS-infiation’
hypothesis, whereby keeping the exchange rate fixed with respect to the Deutsche Mark
would allow other countries to borrow credibliity for antinfiationary policy from Germany,
reducing as a result the rate of domestic infiation. Therefore, the ERM started to be
considered as a disciplinary device to rein In domestic infiationary tensions and keeping
the parity fixed become a key component of the policy strategy for the ERM’s high
inflation countries.

The practical implication has been that the ERM has changed from a loose
arrangement with multiple realignments to a harder system with few realignments. indeed,
between the Basel-Nyborg Agreements in 1987 to the 1992 crises of the EMS, the system
behaved as a ‘de facto’ fixed exchange rate system. This period of the EMS has been
known ¢s the ‘new EMS’ (Glavazzl & Spaventa (1991)). This perod was charactersed by
the strength of the curencies In high infiation countries. This striking feature came about
because progress In convergence was being achleved and short-run strains in the policy
management were not apparent in this period; This ‘convergence plkay’ (Portes (1993))
contributed to incregase the credibiity of the system and the resulting parities were
sustained by the financial markefs.

After this period of reiative stablilty, the system has suffered in the iast few years its
worst crises since s establishment. Essentially, these difficulties orise from the conflict
between the common objective of maintaining the established parities alongside the

2500 Gros & Thygesen (1992) or Giavazz & Giovonnini (1991).
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Introduction

domestic goals of the member countres, In a time of recession and uncertainty’.

Currently, uncertainty ailso reigns over the future of the Common Currency. Let us
recall that the Maastricht Treaty assigns a central role to the ERM in the transition process.
Now that the stabllity of the system has vanished, it seems that there Is o void of ideas as
how to manage the transition to a Common Currency, aithough the orginal schedule of
the Treaty continues to be officially maintained.

In any case, It should be recognised that the official view comectly emphasises that
the situation is befter than before the crises: first, the large devaluations have roughly
restored ‘equllibidum’ exchange rates; second, the crisis may have been helpful In
indicating those countries which may not converge, as Dornbusch (1991) suggested and.
finally, recovery seems t0 be well underway. All these factors might cleor the horzon of
some of the obstacies and make the eventual EMU target feasible.

However, Infiation could again become a central concem when recovery gets
stronger, due to the large defichts accumulated In the last years. Consequently, there may
be attempts 10 retum 1o the old rgid EMS In order to rebulld the disciplinary mechanism
which was thought 10 work 50 well In the eighties. If this were the case, some difficulties
could appear. First, It Is not clear how the credibliity of the system can be restored in the
short term. The reaction of the markets to the restoration of the old bonds Is feared
because of the concern that the markets will begin by testing the commitment of the
authorities when it Is achieved. Second., even If the new system s stable, why should It
promote more discipline than before?. ‘

What then are the altematives?. An adequate answer should consider in turn the
following questions: Is the ERM an adequate mechanism for the transition process to @
Common Cumrency or, more generally, Is a target zone desirable?. If so, Is there a better
arrangement than the current ERM?,

3.Rose & Svensson (1993), Eichengreen & Wyplosz (1993). Portes (1993) and Goldstein et al. (1993) offer an
account of the EMS 1992 crises. Eichengreen & Wyplosz (1993). Sutherdand & Ozkan (1994), Obstteld (1994) and
Bernsaid & Jeanne (1994) aiso deveiop formal models to expiore the reasons for the collapse.

‘-Aﬁet?hecdses.nunefomcmswotsrnvebeengventomesequestbm A first group of reactions has
dismissed the need of a target zone, and offered a wide variety of altermnatives. Some have advocated for the
continulty of the pseudo-floating regime which folowed the August ‘93 crisls (a J0% fluctuation band); This
oftemative k open to competitive devaiuations and it wilt not be vaild when INAToNary Pressires 1eappecr.

Other possibiiity would be a sudden move to a Common Curfency. it assumes that the only source of
divergence Is the existence of different monetary policles and that a Common Currency woulkd consequentty
eliiminate the divergences.

This and similar proposais dismilss some Important focts: fiest, countries are stll vuinerabie 1o asymmetric
shocis as the evidence gathered by Bayouml & Bichengreen (1992) show. second. the deepening of the
integration process induced by the Single Market may Increase this possibiiity, because economic integration
work in favour of higher degrees of specialisation, as the Economic Geography Herature has highlighted (See
Krugman (1991a). Anaily, the absence of a safety net of fiscal fransters (see Sachs & Saka-Hviartin (1991)) to offset

3



Infroduction

Note that, In fact, the ERM was not originally designed to serve as a disciplinary
device. Indeed. the empirical evidence does not clearly show that It has succeeded In
this objective®. This suggests that the design of a exchange rate arrangement should be
consistent with the goals It Is intended to achleve and this conclusion appilies to the design
of a exchange rate system for the transition to a Common Currency. In my view an
adequate exchange rate system shouid:

a/ nduce discipiine and at the same time be politically feasibie:

b/ avold irresponsible behaviour through transparent rules:

c/ be capable of deqling with unexpected events In an orderly manner and

d/ faciitate policy coordination.,

An adequate combination of these ingredients would deliver a sultable degree
of commitment and would render the system credible from its inception. Then, a proper
management of the regime could allow for o rapid accumulation of reputation, ond a
smooth transition to @ common currency couid be achleved.

In the light of these comments, it Is clear that the management of exchange rates
has played a fundomental role In the evolution of the European Union and will continue
to do so untll a Common Cumency is adopted. In this dissertation, the focus Is placed on
the ‘new EMS’ both because it has Inspired the analysis of an important set of models for
exchange rate detemination (target-zone models) and because it Is the accepted
framework to manage the transition to a Common Cumrency.

These two reasons suggest the division of this thesls into two well-defined parts.

In the first part, we extensively study target zone models; the second part is primarily
normative and it focuses on the design of exchange rate targets. | adopt a quite critical
stand in both parts. On the one hand, target zone modeils are of limited Interest if the Issue
of credibility is not properly addressed: indeed, existing target zone models have falled to
do so. On the other hand, It seems clear to me that the ERM Is not appropriate for the
transttion to a Common Currency.

Our main objective Is t0 shed some new light upon the underlying conflict
between an Intemational commitment t0 an exchange rate amangement and the
domestic policy goals and constraints. The two parts are thus closely related. While the first
part highlights such a conflict, the second attempts to provide the means 1o overcome
it. Now we present in more detall the plan of the thesis.

these shocks makes the adoption of a Common Cumency unadvisable, at least tor the periphery countries.
®_See Glavazzl & Glovannini (1989) and Colins (1968)

4
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Plan of the thesis

The first part Is composed of three chapters. In the first chapter, theoratical target
zones models are considered. The second chapter surveys the empircal evidence on
target zones, which serves to Introduce the analysis of the Spanish experience in a target
zone. Finally, in the third chapter, a modei of heterogenous beliefs Is presented which
pemits the consideration of dynaomics in the design of a target zone.

Despite the multiple extensions and Improvements that have been made since the
seminal target-zone model of Krugman, some important aspects are stil excluded from
the modelling. Our theoretical research has been consequently directed towards fulfiling
some of the gaps.

To begin with, the assumption of perfect capital mobility has not been relaxed yet,
desplte the well-documented recurence of capital controls preceding realignments In the
ERM and the current academic debate on the need to reconsider them again. In section
Il of the first chapter, we relax this assumption.

The explicit consideration dynamics in target zone models Is even more relevant,
since only then can questions of sustainabililty be propery addressed. The hypothesls of
rational expectations allows us to obtaln ¢ state-dependent soiution between
fundamentals and exchange rates but, In my view, It saverely limits the degree of realism
of these models.

By relaxing such strong hypothesis and allowing for heterogenous expectations,
dynamic trgjectories can be generated for the exchange rates. The model of chapter
three allows us 10 glve an Interpretation 1o the actual behaviour of the exchange rate In
target zones, by considerng the dynamics of credibliity. It will be shown that a target zone
with divergences In the fundamentals is unsustalnable in the long-run and that credibliity,
which evolves endogenously in this model, detemlﬁes the collapse of the target zone.

Empircal Issues are also addressed in this thesis, by contemplating the Spanish
experience In the ERM In chapter two®. In this case our approach has slightly differed from
the standard methods: instead of iImposing an ‘a prior’ econometrc model on the data,
we have opted for a very fiexible method through the application of the Kaiman filter.

The second part approaches exchange rate targets from a policy perspective,
although the framework of analysis differs In the two chapters contained In this part.

5. This modiel s the result of joint work with J Humberto Lopez y Vicente Orts. The econometric implementation
of the model s due 1o the fist author and the economic interpretation belongs to Prof. Orts ond myselr.

5



Introducton

However, both share the idea that flexibllity is key to the design of an adequate
exchange rate strategy and that the exchange rate should recelve the consideration of
Intermediate target for policymakers.

In chapter four we use the dynamic torget zone model to explore the
convergence gains that a target zone may provide. The defiationary effect of an
overvalued currency contributes to reduce infiation differentials. The first section analyses
the effects of convergence In infiation differentials on the sustalinabliity of the band and
on the chances of success of a target zone. It will be shown that the EMS target zone may
fall even In this case. This raises the question which we address In this part: How should
appropriate exchange rate targets be designed?.

Ouir first answer Is what we have labelled the ' convergence bands’ proposal which
implies a reform of the EMS. According to this scheme, the target zone requires o
continuous adjustment of the central parity, according to the evolution of the Infiation
differentiols plus, an eventual a progressive tightening of the bands. The system avolds
large exchange rate misalignments and monitors the rate of exchange rate variation as
long as convergence Is achieved. An ‘entry ciouse’ could be added to the rules, such
that countries which attain convergence can enter the monetary union automatically. The
cholce of the comrection parameter and the width of the band is central for the success
of the zone, for It determines the degree of discipline required to achleve convergence.

Therefore, not only can countries enter the monetary union at different moments,
but this atemative aiso has the advantage of contalning ‘d ka carte’ components, which
should be agreed upon beforehand. This makes the gains ond losses of the system
transparent from the outset. In this way | belleve that the convergence bands proposal
delivers a stronger commitment to discipiine and, consequentty, a higher degree of
credibiity.

The second altemative addresses the question of exchange rate targeting from a
general optimizing approach., when govemments have an explicit loss function to
minimise. We consider a static model in which two countres that core not only about
infiation, but also about employment, have to decide whether or not to target the
exchange rate and, If they decide to do so. what Is the best targeting strategy. This is In
the spirit of the policy coordination literature in which targeting only pays if the outcome
is better than the non-cooperative solution, so that the exchange rate acts as a surogate
for policy coordination. The results show that the cholce of exchange rate target depends
on the type of shocks affecting the economy atthough policymakers may keep a certain
discretion regarding the cholce of exchange rate targets.
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This dissertation appears at o time when exchange rate targeting may not be a
popular Issue. The" racent experience of the EMS Is simiiar to the end of the Bretton Woods
system. Yet the free float period which immediately proceeded the collapse of Bretton
Woods eventually proved 1o be also unsatisfactory. New agttempts to design exchange
rate arangements soon followed (McKinnon (1984,1988) and Wiiliomson (1985)), and the
European Union set up the ‘snake’ before Bretton Woods was officlally abandoned
because the stabliity of exchange rate was heid to be essential for the Common Market.

In any case, a more open-minded approach to the design of exchonge rate
targets Is called for. The flexible gpproach adopted in part two shows that optimal
strategles for targeting the exchange rate can be found. We have to recognize that these
are just the first buliding blocks of a more ambltious project. This dissertation points out the
difficutties of the Issue. In my opinion, the effort Is nonetheless worthwhile becaouse there
Is much more at stake beyond the economic goal of a common currency for Europe.



Chepter 1
larget-Zenes Models

Target-zones models degl with the behaviour of exchange rates in o regime of
fixed parities with fluctuation bands. These models have mushroomed in the Iterature since
the seminal work by Krugman (1991, circulated in 1987) and have reached their zenith in
the beginning of the nineties. when they appeared regulary In the economic joumnats. This
chapter describes target zones models from a theoretical point of view but it should not
be considered a technical survey. Rather, we Intend to evaluate the virtues and flaws of
these models and to provide a framework to Introduce the modifications which we
propose'.

The next chapter will address the empirical implications and evidence on target
zones. We have adopted this division for convenience, but both are compiementary,
because the emplrical indings stimulated the extensions of the target zone basic model.

The research on target zones has evolved In three distinct, albelt overlapping
phases. In ¢ first stage the basic target zone modet was set up, which already contained
the main Insights. However, as we will see in the second chapter, when the empircal
implications were tested against evidence, the results were so unfavourable as to caill for
a second phase, in which a series of extensions were developed In order to approach the
modeils to reality. The most significant step was the relaxation of the perfect credibility
assumption. Once the possibility of exchange rate realignments was contemplated, some
of the empirical problems were overcome. Finally, the third phase has less 1o do with the
functioning of exchange rate target zones and more with the rationale for target zones.

The basic model Is presented In section {. In section If, some of the strong
assumptions of the previous model are relaxed to consider the issues of credibllity and

l-Pesenﬂ (1991), Bertoka (1993) and Svensson (1992a) also provide accounts of the erature. The volume
edited by Krugman & Miller (1992) s wholty devoted 1o target zone models.

8



Part I-Models 1-Target-zones models

capltal controls. The role of Interventions and reserves deserves special mention, so that
section lii Is devoted to it. We will see that altemative assumptions on Interventions affect
not only the results of the basic model but also Influence the credibility and raises the
possibility of sterlized Interventions In the case of imperfect capital mobliity. Finally, section
IV explores the attempts to introduce target-zones models In an optimizing framework, in
order to approach the issue from a normative perspective.



Part I-Modets 1-Target-zones models

of fundamentals, that Is, of the curent fundamentals and the present discounted value
of future fundamentals-where the inverse of the Interest rate semielasticity (1/a) tums out
to be the discount factor:

=] “go-h
s—El [Te=rtan|2) )

This expression Implicitly rules out bubbles because the stability condition of
standard forward looking models applies:

It
m, _e *s=0

Free fioat solution

Let us consider first that no target zone Is Imposed on the exchange rate, so that
it fioats freely. Therefore, we take money supply as given (dm=0). The process for the
velocity shocks and hence the fundamentals ore assumed to follow a Brownion motion
which is the analogue to a random walk In continuous time:

df=sudt+odz (5)
where dz Is a standard Wiener process, such that £(dz)=0, E(d7)=dt, so o Is the variance
in the growth of v-and fin this case- by unit of time and y Is the a drift term. It also follows
from this specification that:

(f1f=f) ~N(fy+uto?n
So

ELR=fau(t-N
vt

Integrating then the saddiepath solution (4), we obtain the free float solution for the
exchange rate:
s,=f+apu (6)

that s, the exchange rate expectation Is simply equal to the drift of fundamentals and the
exchange rate Is a linear function of the level of fundamentais, yleiding a 45° degree line
in Figure 1.

Target zone

Let us assume now the effects of Imposing o target zone on this model. In this cose,
the monetary authorities are expected to defend the band through non-steriized

12



Port I-Models 1-Target-zones models

Interventions In the foreign exchange markets in order to prevent the exchange rate from
surpassing the band. Interventions are assumed to take pilace at the edges of the bond
(marginal interventions) In order to control the process for the fundomentais. This monetary
ruie Is perfectly credible and as such It appears In the information set of agents.

It Is convenient first to glve an Intultive explanation for the result we dertve below.
Let us Imagine that we are close 10 the upper edge of the band. For simplicity, we assume
that the process for the fundamentals has no drift (u=0). What Is the conditional
expectation for the change In the exchange rate near the edges of the band?.

Let us consider the upper limit of depreciation. In a free flogt regime, the exchange
rate expectation Is zero, but note that now, If the fundamental decreases, the exchange
rate will fall, but If the fundamental Increases. the exchange rate will only Incregse untll
the edge of the band. because the monetary authorty will intervene with certainty.
Therefore, the exchange rate will be expected to appreciate, E(ds,/at)<0, due to the
expected intervention at the edges of the band. It also follows from this that, the closer
the exchange rate gets to Its upper limit s,, the greater the appreciation expectation,
since the room for the fundamentals 10 Increase becomes smaller and the room to
decrease larger. As a result, the linear relation of the free fioat case between the
exchange rates and the fundaomentals no longer holds. We now show this result more
formally.

The Intervention of the authorities at the edge of the band Is represented by two
regulators dL.dlU which take the form of purchases and sale of reserves and are only
activated ot the lower and upper limits of fluctuation, respectively. This modgdification
affects to the process for the money supply, which Is now dm=dL+aU and consequently
the fundamentals now follow a regulated Brownian motion:

dfsudt+ocz+dl-aU

dl>0.vs=s_ 7)
au>0,Vs=s,
dlL=adU=Q,Vse (s_s)
Note that In this case, the original process s modified at the edges of the band
ond the rational expectation solution has to account for this modification. By 1to’s lemma,
the exchange rate expectations can then be expressed as:

E,%ffps,(r)dn%o?s,mdr. V s.<s<s,;

E'_g_s;___p s’(odﬂ%oi’s”(f,)df—sx fy)au, If s=s,; ®)

E%ﬂls,(f Datla?sLfIatesAfIal, If 5.5
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If we compare the free float solution with the expectation In the interior of the
band, we can observe that to cehleve the previous free fioat resutt the derivative s, should
be one and the second derlivative s, zero, such that fundamentals and exchange rates
are lineary related. Substituting (8) into (3). the model above impiles ¢ second order
differential equation, whose solution has the following form:

s=fraq+A @M +A 0N 9
where A, are the roots of the characteristic equation and A,. A, are constants of
integration, which take zero values in a free fioat. On the contrary, they are different from

zero when a target zone is in place.
The characteristic equation of this differential equation is

2
.i‘;;vmux-m
and the roots are given by:
A =M. B : ZQ'—L—._B_
o’ ad? o’ ac’

B (ap)?+2a0?

The values of the roots just depend on the interest rate semielasticity (a) and the
parameters of the brownian motion (the drift 4 and the standard deviation ). Now the
constants A,, A, have 1o be solved for the boundary conditions. These egslly follow from
observing (8). The continulty of the expectation at the edges of the band and.
consequently of the exchange rate-fundamental reiationship implies that s{f )=s{1)=0.
These boundary conditions are also called ‘smooth pasting” or value matching conditions
in the literature, and they are solved as follows”.

Taking the derivative of the differential equation, we get

O=1+AL,eM+A N 0™
O=1+A L, e +A ) e™"

from which A A, Is solved as @ function of the porometers of the model. Then the
saddiepath value of the target zone Is defined by the following expression:

‘-Hare | have followed Froot & Obstfeid’s (1989) expianation, but there are other kind of dertvations like those
ot Dbdt (1989), Krugman (1989) or, relating It to the reserve position and attacks, Rood & Garber(1989) and
Krugman & Rotemberg (1990)).
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s=f+oyl A2

A (@M M- @M A ) (@ Ml _ghl iy (10)

A k,(e il 'A.,I,_e [W2 .x‘r_)

Q=

The non-linear component of the solution (Q2) Is the reason for the curvature of the
new S-curve in Figure 1°. The relation between fundamentals and exchange rate bends
down, Implying that the effect of the fundamentals on the exchange rates decreases as
the limits of fluctuations are approached. The slope is lower than in the free float case
within the fundamentals range and at the boundaries, variations In the fundamentals
have no effect whatsoever on the exchange rates, as revealed by the smooth pasting
conditions. It can aiso be shown that the smaller the roots, the wider Is the wedge
between the free float and the target zone soiution. The effects of the parameters on the
characteristics of the curve are derived from the expressions of the roots.

The existence of a drift disturbs the symmetry of the model because the roots are
differents. From. 110), we can observe that with a positive drift the exchange rate is at the
upper part of the band when the fundamentals are zero; since the smooth pasting
conditions continue to hold., it is clear that the slope of the curve Is lower (steeper) at the
upper (lower) part of the band than In the driffless case. Higher values of ¢ reduce the
values of the roots and increase the siope of the curve. This result Implies that the target
zone increases the stablization effect with higher levels of volatility In the fundamentals.
An opposite results holds for the parameter a.

Finally, the slope of the curve can be shown to decrease when the band namows.
This suggests that the stabliizing effect of the target zone becomes more important as the
bands are reduced. matching the findings of Delgado & Dumas (1992).

These features deliver the so called ‘honeymoon effect’ mentioned by the
literature: the imposition of a target zone has o stablizing effect on the exchange rate,
reflected In the higher divergence In the fundamentals with respect to the free float
solution. in the case shown In the figure the band has a 12% width, the process Is assumed
to be driffless, the instantaneous standard deviation ¢ Is equal to 10% and a equal to 1.

The stablizing effect of the target zone can be more formally shown Dy computing
the (nstantaneous) exchange rate variabllity from the standard deviation of the
exchange rate process ¢’ (Svensson (1991Q)).

5. £ highly simpiifies It the process s anftiess (u=0). Frstly, from (8} & =l =1. Socondy since the bands are
supposed 1o be symmetiic f=rf,. Then, It is sttaightforward to show that A=A sAe (' - ™). fnaty, the
exponentiol equations are substituted by hyperbolic frigonometiic functions and the solution & s=f-
sinh.N/A.coshO.f). Now, It Is shraightforward to check that the deitvative at the boundanes ks zero.
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Since the exchange rate Is o function of the current and expected fundamentals,
it wilt also follow a brownian motion of the type: ds=i/dt+c’dz. Applying the Ito’s lemma
10 this expression, It turns out that ¢’ Is just the product of the standard deviation of the
process for the fundamentals multiplied by the siope of the S-curve: o’=ss. Since the
slope Is less than one, the Instantaneous standard deviation Is less In a target zone than
in o free float regime (o).

Interest rates

The difficutties In the definition and measurement of the fundamentals imply that
Interest rote differentials (3=/-/), being directly observable are the most convenient
variable for an empirical assessment of the model, as we will see In chapter 2. The new
relationship- which we will denote curve @.s°)- Is Implicit in the structure of the model. The
UIP condition implies the equivalence between Interest rate differentials and exchange
rate expectations in th2 band @=E(ds,/d1). Substituting this expression in (3) we get.

5(0:(5(0'0 an
a

which we define as the magnitude of the ‘honeymoon effect’’. From figure 2 we observe
that at the lower (upper) part of the band, the Interest differential Is positive (negative)
and equivalent smooth pasting conditions hold. The Intulion behind this figure coresponds
to the expectation mechanism we described at the beginning: a positive interest rate
differential reveals on expected depreciation of the cumency In the lower part of the
bands.

As above, the standard deviation of the Interest rate process (¢®) can be
obtained. From (11), this tums out to be 6*=(c*-6)/a. while In the free float case. It Is equal
to zero. Therefore, we observe that stability In the exchange rates in o target zone Is
attained at the cost of a higher voiatiiity in interest rates.

°-Tho dnift of the process is simply the Interest rate differential, from the UIP condition: y=$§.

T _Obsarve hat In the free float case of expression (6), the Interest differential i constant and equal to the
dritt In the fundomentals u.
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li-Extensions to the model

The structural charocteristics of the economy (conveyed In our mode! by the
parameters of the monetary model and the process which drives the fundamentails) and
the Institutional setup of the band (fluctuation bands, intervention rules) determine the
features of the basic target zone model. The empirical tests which foliowed the first wave
of target zone models and which are described in chapter two reveaied the weaknesses
of the basic model and encouraged further research.

The basic model Is solved under quite strong assumptions which, once reloxed,
affect both the results of the model and the abllity to defend the band, by broadening
the set of instruments in the hands of the authorities. Figure 3 displays a scheme with the
determinants of a sustainable target zone. We can observe that the sustainabillity of the

Discipline

Credibility
<:J \w <— Reserves
utation

S

Sustainability
6- <5 <5 ¢+

Capital
controis
Asset

sustitutability

Financial integration

Figure 3-Detemminants of the target-zone sustainabiiity.
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band Is determined by three different factors: discipline. credibiiity and financial
integration. All of them are In turn influenced in one way or another by the assumptions
conceming the role of reserves and Interventions, which will be considered in the next
section.

The first factor which appears in the chart Is discipline In the conduct of monetary
policy 1o keep the fundamentals within the band. This Is conveyed In the commitment of
the authorlties to keep the range of variation of the fundamentals within the bounds of
the target zone (f. < f < £ ). This Is the impilicit argument which underiies the basic model
and It Is the key feature In the long-run success of a target zone. The long period of
exchange stabliity in the ERM would suggest that it has been a strong disciplinary
mechanism.

However, the existence of wide divergences between countries and the ultimate
collapse of the system defy this view . One of the maln purposes of this dissertation is to
present arguments against such bellef.

Credibliity

Given the tangency points at the edges of the band. the assumption of perfect
credibliity impiles that the band cannot collapse whatever the level of fundamentals. The
reason Is that the authorties are always expected to restrain the behaviour of the
fundamentals. The basic model Implies not only that the band s completely credible but
also that this full credibliity Is exogenously given.

The scheme reveals that there are determinant elements in the formation of
credibllity. The role of reserves will be explored in the next section: the second element Is
reputation. In a more realistic model the system’s past performance shouid be Included
in the Information set, such that agents would take It into account when forming their
expectations. Hence, a system with frequent realignments may not enjoy reputation and
consequently the bands may not be credible. On the contrary, @ band which has been
successfully defended even In objectively difficult circumstances may render the system
more credible. From this perspective, the interaction between reputation and credibility
can be seen as a self-feeding mechanism: the defence of the band bullds up a stock of
reputation which delivers a flow of credibility, facliitating the defence of the band.

The dynamic nature of this Interaction cannot De grasped by the state dependent
solution of the model, we are considering in this chapter. The reader will have to walt untll
the chapter three, where a time dimension is intfroduced 1o observe the evolution of this

19



Pant I-Models 1-Target-zones models

feedback. Here the degree of credibllity Is taken as given or, ot the very most, state-
dependent.

Let us start by writing the exchange rate expectation in terms of conditional
expectations. We assume that when the bands cannot be defended there Is @
realignment and that in this case, the exchange rate jJumps to its free float solution:

as ds ds
O<o<]

where o, is the probabliity of realignment at time t. Up to now, the assumption of perfect
credibliity has kept w constant and equal to zero.

What are the effects of o positive probabliity of realignment?. The answer depends
on the characterization of the readlignment skze. To introduce the ksue, we will follow
Krugman (1991b) and Pesentl (1991).

Let us dispense for a moment with the assumption of infinitesimal interventions and
consider point () In figure 4. When the exchange rate reaches fts upper limit the
authorities face the following decision: elther defend the regime and push the exchange

S-curve relating exchange rate & fundamentals
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Figure 4-A target zone with imperfect credibiity. Crediblity degree, w=3.
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rate into the band (s°(F) — s()) .In which case the exchange rate jumps downwards: or
it. letting the exchange rate jump to its free float level (s°(F) — F). These termsrepresent the
conditional expectations above. In particular, the latter term is in this framework the size
of the realignment®,

The ‘a priori® exchange rate expectation is determined by the no-arbitroge
condition, which Impiies that the expected jJump In the exchange rate Is zero:

ds

E
A at

|Z) =00,(f € ~5 () +(1 - ) ) -5 () =0 03

Reamranging.
$ (Y=, S+ -0 (14)
where s(f) Is given by the complete credibllity solution in (10).
The existence of a positive realignment probability affects the properties of the
model In the following way. Let us express for convenience, the new, unknown solution as

sN=rc* (15)

where Q" has yet to be determined.
Substituting the perfect credibility and this new soluticn into (14), we get
£+ =0,(f ) +(1 <0 )(f°+Q) (16)
Solving out Q #t tums out that It Is equal to:

Q=1 -©)Q (17
which renders the solution for the imperfect credibility model extremely simple; after
substituting this expression Into (10), we get the basic equation of the model with imperfect
credibliity:

s=f+(1-0)Q (18)

Note that now the slope In the curve within the band Is steeper than in the perfect
credibliity model. The stabiilzing effect of the target zone Is therefore reduced. With no
credlibiiity (18) collapses Into the free float solution (10) and there exists no honeymoon
effect at all.

Another interesting feature of this approach to introduce imperfect credibllity into
the model Is the implied breakdown of the smooth pasting conditions, as It Is apparent
in figure 4. Now the S-curve Is not tangent at the edges of the band; the derivative is
positive and therefore, the exchange rate Is not insensitive anymore to changes in the
fundamentals at the edge of the bands.

a-Wlthout ioss of generality, we assume that the process is driftiess.
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Bertola & Svensson (1993), Bertola & Cabaliero (1993) and Tristani (1994) propose
altemative approaches to modelling imperfect credibility, which emphasize other points
of interest.

Bertola and Svensson define the reglignment rsk (¢,) as the product of the
probability of realignment and the size of the realignment. in terms of the above mode!
this Is simply glven by

Cr=,(E(TS/ T rooreransE(AS/ T i, mpcucrimens)) = (F-S°(F))

The novelty In their approach is that they assume an additional continuous time
process for ¢, which now appears as @ second state variabie of the model.

If ¢, Is assumed to be positive and uncorrelated with the fundamental process, the
new solution shifts the S-curve to the left in figure 1 and shifts up the 3.5) curve In figure
2. The simulations they carry out show that these modifications describe better the
observed behaviour of the interest rate differentials.

The advantage of the realignment risk gpproach will become apparent in chapter
two. With a further refinement In the dertvation of the conditional expectations, It allows
for a method to extract an estimate of the expected realignment from the data. On the
contrary, this specification does not dispense with the smooth pasting conditions and this
implies that even with imperfect credibility the model does not effectively bind the range
for the fundamentats.

Ao note from the above expression that, according to the Pesenti-Krugman
specification, the value of ¢, positively depends on the position of the exchange rate in
the band, because the wedge f-s(F) widens as the exchange rate approaches the
bounds of fluctuation. However, in the specification of Bertola ond Svensson the
realignment risk Is given exogenously’.

The model of Bertola and Caballero Is closer in spirt to the specification of figure
4. They take Into account the effect of the fundamentals on the credibllity of the target
zone. Thelr result is noteworthy because In this case not only the smooth pasting conditions
do not hold but the siope of the curve Is greater than in the free float and Ir reaches o
maximum, instead of a minimum at the edges of the band. This implies that an imperfectly
credible target zone may have destabllizing effects on the exchange rate or, as they put
it. o ‘divorce effect’ Instead of 6 honeymoon effect may arise.

Finally, Tristani (1994) proposes a more flexible way of modelliing of the realignment
process which conveys the previous aiternatives. Although the slope of the target zone

Q-Ac?udy.Benoio&Wmhdkecﬁydowﬁuﬂhered&gwmenfrhkdopmckonhepcwmdm
fundamentals, by making possible a positive correiation between the processes which drive fundomentals and
the realignment risk. -
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may be larger than one, the smooth pasting conditions are preserved.
We will see in the next chapters that credibliity Issues have been of a crucial
importance In restating the significance of target zone models in practice.

Financial integration. Capital controls

The Uncovered Parity assumption implies compiete financial Integration among
markets. Capltal markefs are perfectly integrated when the possibliity to impose explicit
capital controlsis ruled out and there Is perfect substifutabliity among assets. The iiterature
has In general embraced the assumption of complete financial integration.

Nevertheless, the effective imposition of capital controls or the threat of thelr
potential Imposition have constituted an important bamer to the integration of financial
markets. Empilrical evidence In Rogoff (1985b) and Artls & Taylor (1988) also reveals that
capital controls have played an outstanding role in maintaining the exchange rate
stablity in the ERM, especially In turbulent perods.

Directives on perfect capital mobiliity have only been implemented at the end of
the eighties. In spite of this, the recent turmoill In the ERM has resuscltated the possibility to
impose some sort of capital controls to achieve a smooth transition to EMU.

The existence of extremely sophisticated and sensttive foreign exchange rate
markets may introduce excessive Instabliity In the exchange rates. It Is widely recognized
that short term movements In the exchange rates are driven by fads, rumours or other
types of seemingly irational behaviour rather than by economic fundamentals. Reports
of the Bank for Intermational Settiements (1986) and empircal evidence gathered by Allen
& Taylor (1989) for instance, stress the Importance of these phenomena In actual
exchange rate expectations. Therefore, Imposing capital controls would be directed to
inhiblt the destablizing influence of the markets.

The Implementation of the controls build on the seminal proposal of Tobin (1978)
to ‘throw sand in the wheels’ of capltal fliows (1978). The sand to which Tobin referred was
a small tax on short-term forelgn exchange rate market transactions. This idea was retaken
by Dombusch (1986) who coupled it with the possibllity of a dual exchange rate market
and, more recently, It has been the subject of a Policy Forum whase contributions discuss
the need to resort to them to preserve the possibility of EMU',

Economic efficiency and technical arguments advise against these controls. These
measures prevent an optimal allocation of resources and worsen consequently wetfare;

%506 In the Economic Joumal (January 1995) the confiibutions by Gleenaway, Eichengreen.Tobin &
Wyplosz, Garber & Taytor, and Kenen. :
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moreover, bearing iIn  mind the sophistication of the markets. capital controls may be
rather difficult to Impliement technically and prone to be circumvented (see Garber &
Taytor (1995) and Kenen (1995)). Nonetheless. this has to be balanced against the huge
losses that the collapse of the ERM, provoked by a panicking market, may bring about.
In any case. the debate remalins open.

Now, we explore how these aspects modify the mode! through the Interest Parity
Condition and provide the authorities with new Instruments t0 defend the band. In this
section, we will deal with the imposition of capital controls and in the next section the
consequences of Imperfect sustitutablitty on the role of interventions will be examined. The
relevance of these implicit bamers are evident from the extended Mundell-Flieming model:
the lower the degree of capital market integration, the more room there exists for an
autonomous management of the monetary policy.

The domestic demand for money depends on the money market or on-shore
interest rates, denoted as | consequently, the interest rate differential 8 refers to the on-
shore rates. However, as Glavazzi & Glovanninl (1989) stress, there will exist a wedge
(denoted by d) between on-shore rates and off-shore rates (/,,). when capltal controls are
present;

d=i-1,, (19)

This differential arises because transactions In the Euromarkets (determining off-
shore rates) are not subject to the Imposition of capital controls while the domestic rates
are. Domestic rates higher than Eurorates reveal then the will to Insulate the domestic
market from capital inflows; this positive differential would indicate the existence of
controls for capital inflows, ond viceversa negative differential reveal the existence of
controls on capltal outflows. This provides the authorities with an additional tool to support
the bond.

Since the demand for foreign curency depends on the off shore rates, the interest
parity condition in (1) shouid Inciude this differential, which represents the existence of
capital controls'":

d
8,201, -17) =£,a_s?'+d, (20)

Caplital controls appear as a simpie additive term in the new Interest parity
condition and the authorities have the possibility of Imposing them when they wish.
However, from the previous discussion of crediblifty we can observe that a perfectly

" Here we have assumed that the foreign country does not iImpose contiols, such that (-1, =0
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credible target zone would not require the imposition of controls to defend It; controls
should be required then only in the cases of imperfect credibliity.,

In particular, when the band Is under strain. If the position of fundamentals
detemines the credibility of the bond, as In most of the models considered above, It
follows that the Imposition of the controls will also depend on the position of the
fundamentals: control on inflows (d>0) would be Imposed when fundamentais approach
the lower edge f, control on outfliows (d<0) when they approoch the upper edge 1.

To introduce this intuition Into our specification, Alberola (1992) defines the
porameter y to express (20) as:

as

=£,_":
» at v3))

where d=(1-y)&; 0sy<]
where y=1 represents a situation with no capltal controls. Substituting this new IP into the
monetary model the basic equation now s
s=f+(a/fyY)E(ds/at)

In this modified model, the characteristic roots are smaller in absolute value, so that
the S-curve stretches out as vy — O figure 5a displays the effects of capital controls on the
S-curve. When there is no capital mobillity at all y=0, fundamentals are unbounded. In
figure 50 we can observe the behaviour of the Interest rates In the face of capital
controls: note that when the currency k strong (lower band) and controls are imposed,
larger Interest rate differentials are possible than those implied by a situation without
controls. The dashed kne represents then the off-shore Interest rate and the wedge
between both lines Is the magnitude of a.

Comparng 4 with 5.0, we can observe that capital controls exert an opposite
effect than the loss of crediblity. Therefore, capital controls In ¢ target zone modei are
designed to offset losses In credibliity and eventually safeguard the zone from collapse.
in Alberola (1992), this trade-off between credibility and capital controls Is explored In
greater detall.

As we have mentioned, the current role of copital controls Is open to debate. In
any case, the removal of legal barriers to capital mobliity preciudes the use of this
Instrument at the moment. The loss of this facility consequently should weaken the target
zone, unless It Is Interpreted as a stronger commitment to discipline the domestic policies.
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lll-interventions and reserves

The Intervention mechanism conveyed In the basic mode! implies that when the
exchange rate hits the band (1.e. s=s), the Central Bank intervenes through a sale of
reserves (dR<0), reducing the level of fundomentals and driving up the Interest rate, in
order to push the exchange rate back into the band. There are however different ways
to model interventions and their effects.

These modifications affect the implications of the model iIn many respects and this
Is explored In this section. First, we change the assumption of intervention at the edges to
allow for Intramarginal iInterventions. Secondly, the costs of intervention in terms of reserves
are considered to show that there Is @ link between the sustainabillity of the band, its
crediblity and the stock of reserves. Finally, we highlight the possiblitty of sterilzed
interventions when there capital markets are imperfectly integrated.

Intramarginal Interventions

The assumption of marginal and infinitesimal Interventions does not fit the actual
behaviour of Central Banks in the ERM. On the one hand, discrete interventions should be
considered: on the other hand, It is recognized that, especially after the Basel-Nyborg
agreements, Interventions are camed out throughout the band (see Mastropasqua et
al.(1988), Dominguez & Kenen (1991), Lindberg & Soderin (1992), Lewis (1990)) .

The consideration of discrete intervention schemes does not present difficulties and
the basic Insights of the model are maintained (see Avesani (1991)). However, the
introduction of more realistic Intervention schemes in the model comes up against the
technical dificulties of stochastic calculus. Therefore, the assumption of intramarginal
interventions is Intfroduced through very simple mechanisms In Froot & Obstteld (1991a),
Delgado & Dumas (1992), Lindberg & Soderin (1992).

it Is then assumed that the Central Bank leans against the wind and sells reserves
as fundamentals deviate from the central parity. This sale Is assumed to be a constant
proportion (h) of the fundamentals deviation; this feature Is conveyed In the parameter
h which Indicaotes the degree of mean-reversion In the proces. At the edges marginal
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interventions are assumed as before. Intramarginal interventions imply that the exchange
rate is controled by the authorlties throughout the bands. not only at the edges. The
driving process In (7) Is consequently transformed in the following mean-reverting Omstein-
Uhlenbeck process:

df=(u-hndtrodz+al-aU 22)

The resolution of the model proceeds as In the marginal intervention case, but now
the general solution to the differenticl equation s given by:

f+ap 11 2 laah 3 (u-ntty p=hf
o A ML 2y A M v (23)

where M(....) Is the confluent hypergeometric function. The solution Is dertved In the
mentioned papers. applying the smooth pasting conditions to derive A,.A,.

For our purposes It Is enough to observe figure 6 which compares the cases of
marginal and intramarginal Interventions. Note that the non-linearities are of smaller order,
such that the curve Is only significantly bent close to the edges in order to fulfiil the smooth
pasting conditions.

The slope of the curve Is now lower than in the marginal intervention case, implying
that the stabliizing properties are enhanced. However, the Intramarginal intervention, not
the interventions at the edge, explain this result. From above, the managed float solution
is s=(f+ap)/(1+ah). which k aiso displayed In figure 6.0 with a lower slope than the free flogt
solution. Therefore, Intramarginal Interventions have additional stablizing effects on
exchange rate through expectations even when no target zone Is In force. but
fundamentals are only bounded when ¢ target zone Is imposed.

Reserves and credibliity

We could conclude from above that intramarginal interventions facllitate the
defence of the band. However, the benefits of interventions should be compared with the
costs In terms of reserves that defending the target zone Iimplies, both in the case of
intromarginal and marginal interventions.

Target zone and speculative attacks models have strong offinities because both
of them emphasize the Interoction between fixed and floating regimes through
expectations. The basic target zone model dispenses with the problem of reserve drain
when intervention takes piace. Krugman & Rothemberg (1990.91). Flood & Garber (1991)
and Dumas & Svensson (1991) for unilateral bands and Delgado & Dumas (1992) in the
case of bilateral bands focus on this shortcoming and attempt to lay a bridge between
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both strands of the literature.

Although the focus Is on fixed regiimes, the seminal paper by Krugman on
speculative attacks (1979) tackles the inserfion of dynamic constraint on the interventions
In o target zone. His model of balance of payment crises asserts that a cumency which
tends to depreciate makes the peg unsustainable In the long run, since the continuous
leaking of reserves exhaust them at a certain point.

Agents, however, can anticipate the future depletion and know that after the
reserve stock reaches a minimum level (1o be determined). no more intervention will be
possible. At that point, an speculative attack against the currency Is cared out, the
exchange rate retumns to its free float level and the reserve stock jJumps to zeroc. However,
the depth of capital markets preciudes arbitrage. so that the exchange rote Is not
expected to Jump. This no-arbitrage condition Is useful to compute the minimum levei of
reserves.

This setup Is odapted to target zones by Krugman and Rothemberg (1990).
Assuming a one-sided band and substituting the expression for the fundamentals into (3).
we can rewrite (8) as

s=m+v+ay+Ae™"
Just before the speculative attack Is tiggered at v=v. the (modified) value
matching condition holds for the last time'?.
s,.=1+1,Ae*"=0
The constant A can then be solved to obtain the expression for the exchange rate
just before the speculative attack is tiggered

s,=m+v'+au-l
i

which has to be equal 1o the exchange rate after the attack. given by the free fioat
exprassion:

s,=m'+v +ay

where m' Is the money supply after the attack. The loss of reserves or skze of the attack
Is therefore given by 1/A, and from (2) m'=in(D) and the reduction in the money supply
Is:

2. Note that there exists an inconsistency between this ciokm and the freatment of credibiity above. since

imperfect credibity preciudes the tangency point solution. indeed, Krugman & Rothemberg stress that the
smooth pasting condition only should be expected to hold when there i a krge enough stock of resernves.
Therefore, they Imply that the credibillty process just takes two values: w=0 before the speculative attack and
w=] at the moment of the attack. This clarfication makes both analysis compatible.

-
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Equating this equation with the skze of attack the minimum ratio of reserves to
deposits that makes the band sustainable Is computed:

£>er._] (25)

The message of this extension Is that target zones are unsustainable in the long run
it one-sided Interventions are needed to defend the band. in ¢ similar framework Dumas
& Svensson (1992) give an answer to the related question of how iong does an unilaterai
target zone last. They show that the drift In the fundamentals and the Inttial stock of
reserves are the deteminants of the duration of the target zone.

The approoch of Krugman and Rothemberg provides Interesting Insights but It
hardly considers the link between reserves and credibliity (see footnote 11). Bertola &
Cabaliero (1991) attempt to fill this gop by making the probabllity of realignment (w)
depend on the number of Interventions. If the number of net Interventions (the sum of
positive and negative Interventions) ts denoted by J, this Implies that w=w(). w>0. The
implications of these modifications s the existence of a reglignment risk which vares with
time (or interventions) and that the long-run properties of the exchange rate are simiiar
to the case of a free float or, more precisely, to a crawling peg.

Reserves and financial Integration. Sterillzed interventions

Up to now, we have assumed that there Is no scope for sterlized interventions.
However, Obstfeld (1988) and Dominguez & Frankel (1990) show that sterized interventions
can be effective In the short run through two different channels, expectations and asset
equilibrium, leading to two different effects: the signalling effect and the portfolio effect.

This question has been addressed by Alberola, Loépez and Orts (1994a), where we
take as starting point a simplified Central Bank balance sheet:

R+B.=H (26)

We can observe that the reserve stock plus the stock of domestic assets held by
the Central Bank (B.) equals the high-powered money supply (H). This magnitude,
multiplied by the monetary multiplier (x) constitutes the money supply. Substituting and
taking logarthms we amve at the following expression for the fundamentals which is
equivalent to (2):
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f=v,+Inx, In(R,+B,) (27)

A sterlized intervention compensates the variation In reserves with an equal
variation of the opposite sign In the stock of domestic assets held by the Central Bank
(dR=-dB_) such that the money supply remains unaltered.

The signaliing effect determines the structure of the basic model. Recall thot the
model Is solved assuming expected interventions at the edges of the band: therefore, the
stablizing effect of the target zone depends on the signal derlved from future
interventions. Moreover, when the band Is not completely credibie, the stuation of the
stock of reserves may determine the sustainabliity of the zone, as we have just seen.
However, It should also be mentioned that a continued and declisive defence of the band
may Increase the credibiltty of the band., despite the simultaneous reduction In the reserve
stock. In figure 4, we can observe that a gain in credibility pushes the exchange rate into
the band with no variation In the fundamentails. This implies that the intervention can be
ste:llized as far as It provides gains in credibility.

As a matter of fact in our model of chapter 3 this mechanism plays o role. More
precisely, we consider the two opposite effect of interventions: the positive effect which
Is linked to this signaling effect. the negative effect has to do with the loss of reserves
attached to the intervention.

In order to Infroduce the portfollo effect. the assumption of perfect copital
integration has to be removed again. In this case. assets are not assumed to be perfect

substitutes.

Let us consider with the help of a simple portfolio model how the degree of asset
substitutabiitty allows the steriiization of the interventions. There are two countries and the
non-monetary financial wealth (W) is given and consist of the domestic (B) and foreign
(B) bond supplies which are also fixed: W=8+8",

The supply of domestic bonds (B) Is demanded by the private sector (B, and the
Central Bank (8,). Changes in the private sector demand for domestic bonds (dBy
depends on the uncovered interest differential and Is weighted by a parameter (q) which
stands for the degree of asset substitutabillity as we will see below:

as,
dBd’Q((Iy- '.) -Ef—d—r—) (28,

A negative uncovered differential reduces the demand for domestic bonds. This
negative excess In demand Is offset by the Central Bank sterilzed intervention consisting
in the purchase of domestic bonds (aB_>0) and o simultaneous sale of reserves, such that
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the money supply remains unaltered:
dB~-18,=aR<0
Substituting the above equality Into (28) and solving for the interest differential we
arrive to the new expression for the interest parity:

as,

6"Er_d_f- +, (29

where

r=aR/q
can be seen as a premium which arises from the imperfect substitutability. The parameter
q Is positive and increasing with the degree of substitutablity and it tends to infinity when
the substitutability Is perfect. Perfect substitutabliity implies then a paoiitical sk equals zero.

Contemplating (29) as an equilibrium condttion the portfolioc effect can be easlly
explained. For instance. if & Is smaller than the exchange rate expectation, the currency
will depreciate and In order to defend the band a sale of reserves takes place.

In the basic model, the adjustment is bom by the Interest differential (increase in
8). through the reduction of the money supply and fundamentals derived from the
unsteriized intervention.

However, now we can count on an additional way to establish the equillibrium,
which operates through the right-hand side term: for posttive values of q. If the sole of
reserves Is sterlzed, r Is negative, fulfiling equivalently the equilibrium condition.

Also note that for higher degrees of asset substitutabllity, the size of the sterlized
intervention must be larger; this means that the higher the financial integration between
markets, the more difficult is to cary out effective Interventions.

Imperfect substitutabiliity has the same implications that the impaosition of capital
controls. More precisely, considering the transformation g=y/1+. we observe that as y —
1. g — e and d,r — 0. Thus, we can generaize the meaning of the parameter y as
representing the degree of financlal integration,
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IV-Why target zones?

The basic target zone model puts forward a basic argument In favour of fixing the
exchange rate around a band of fluctuation: when there Is credibliity, market
expectations help to stabilize the exchange rate around the central parity. It Is no wonder
then that the papers which address the usefulness of target zones have focused on
stability Issues. Stability Is considered not only with respect to the exchange rates. but also
with respect to interest rates, output and prices.

The second point emphaskzed by the results of target zone models Is the scope for
discretion in the management of economic policy. However, this limited degree of
monetary autonomy may vanish when credibllity problems arise. Some of the contributions
we consider now have considered this issue; this In our view represents an important step
in extending the implications and In examining more realistically the rationale for
exchange rate target zones models.

Exchange rates. interventions and Interest rates

Krugman & Miller (1992) provide an original argument In favour of target zones.
They recognize that rational expectations is a strong assumption 10 explain exchange rate
behaviour. In particular, they consider the existence of stop-1oss traders which do not core
about fundamental but invest (disinvest) in @ curency when its price Increases (falls)
above (below) a given threshold. They show that this leads to an Inverted S-shaped curve
for the exchange rate. However, when g target zone Is set and the market recognizes the
commitment of the authorities to defend the announced band inside the threshold, the
behaviour of these agents will be stablizing rather than destablizing.

A more relevant contribution Is contained In the papers by Svensson (1992) and
Milier & Zhang (1994) where the consideration of the problem is taken from an optimal
control perspective.

The results of the basic model are detemined by the expected evolution cf
exchange rate and fundamentals, which In turn depend on the behaviour of the
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authorities regarding the defence of the target zone. Therefore. a time Inconsistency
problem arises here: authorlties may find convenient to renege on the arrangement ofter
having benefitted from the expectations of the agents on the Initial announcement. These
papers address this problem in the specification of the target zone. Thus, In both of them,
the target zone Is seen as a commitment technology to tie down agents expectations.

In the paper by Svensson, @ quadratic loss function for the Central Bank is
considered and exchange rate and interest volatility appear as arguments. The non-
linearities implied by the target zone Impose serous obstacies to the analytical solution of
the problem. This Is overcome by considernng a linear approximation which Is quite
accurate In the case of target zones with Intramarginal interventions, as we observed
above.

The basic model shows that the cholce of regime implies a trade-off between
exchange rate and Interest rate volatllity. Svensson uses this optimizing fromework to find
the most satisfactory trade-off. This s obtained either by a strong commitment to a target
zone or by setting short-run intermediate targets. As @ consequence, the degree of
monetary autonomy that a target zone seems 1o grant Is limited by the need to commit
or follow short-term targets.

These ideas are more elaborated by Miller & Zhang (1994). They bulid on previous
work on optimal interventions on target zones by Avesani (1991), Costs of intervention are
assumed proportional to the size of the intervention and they are included In the loss
function. On the contrary, interest rates considerations are dropped.

The problem is set up as a game between the Central Bank and the private sector.
The outcome of this game Is that announced bands are optimal for both participants and
time consistent. While Avesani concludes that marginal interventions are optimal, the
results derlved by Miller and Zhang stress that the optimal rule implies continuous
interventions throughout the band.

The problem that both contrbutions share Is that the optimal soiution is glven at the
the onset, in the form of an open-loop solution. No feedback on the solution ts considered
and therefore the target zone design k not affacted by the evoiving circumstances.

This Is a serious limitation In o system like the ERM where credipliity evolves over
time. Avesanli et al. (1994a) attempt to overcome this drawback by setting up a target
zone In an optimizing approach which aliows for the feedback of the evolving
environment on the design of the target zone. Apart from the goal of stabliity, it Is also
acknowiedged that the target zones Imposes undesired restrictions on the authorities and
consequently, flexibllity Is an additional objective. Fiexibillty s aftained through the
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possibllity to surprise markets. Of course, this has costs in terms of credibllity which are
conveyed In their specification, too.

This framework allows the authors to design fiexible target zones with soft bands.
There Is again an expliclt game between the authorities and the private agents. The
announcement of the central parity Is done then on a strategic basis and exchange rate
targets are corrected when the costfs reach a predetermined threshold. More interestingly,
the evolution of credibility is explicitly considered and it is shown that the target zone can
be hardened when authorities accumulate reputation. We retum to the idea of credibliity
dynamics and reputation In the second part of the dissertation.

final targets

The formaization of exchange rotes in an optimization approach considered up
to now considers the choice of the band from a Central Bonk perspective, namowly
focused on exchange rates or interest rates. However, these are auer all Intermediote
targets for policymakers.

Following the approach of the policy coordination literature, the loss function
should really contain some consideration of empioyment or output and inflation. Some
attempts have been mode in this direction: first, we consider the contributions of
Sutherdand (1992), Gros (1990) and Beetsmao & Van der Pioeg (1992) and then that of
Cukierman et al. (1994). In chapter five we wili consider the issue In o static monetary
model of policy coordination.

The three first papers consider the issue from the point of view of stabliity of output
and prices. The loss functions set penalties for the deviations of output and prices from the
equillibriium levels. Sutherand compares @ compietely fixed exchange rate, o free fioat
and a target zone with marginal interventions and finds that the target zones Is superior
to the other two regimes. Gros (who does not explicitty consider o target zone model) and
Beetsma and van der Pioeg (Who assume sticky prices) reach the same conclusion:
intramarginal interventions are optimal, contrary to the results of Avesanl (1991). The
second set of papers also demonstrate the superiorty of a managed fioat over a target
zone. Therefore, given these broader considerations, a target zone seems 10 be a second
best atemnative to a managed float.

Evidently, the Incorporation of final targets improves the framework of analysis.
Nevertheless, | am of the opinion that the objective of g target zone In proctice goes
beyond simple considerations of stability. In the Introduction we have seen than the ERM
has become a disciplinary device in the minds of policymakers and that this role has been
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enhanced In the Maastricht Treaty. Other target zones seem to have been set up for
similar reasons, as the Scandinavian experience documented in Lehmussarl et al (1993),
Lindberg et ai (1992). etc, and the more recent unilateral pegs of developing countries
to the dollar, studied by Helpman et al. (1994) lilustrate’.

Thus, the approaches which have been considered In this section ignore ot least
some of the reasons why target zones are adopted. The contribution of Cukierman, Kiguel
and Leildeman Is a notable attempt 10 remedy this fiaw.

They start by aliowing the costs of pegging the exchange rate to depend on the
variations In competitiveness which., In turn, affect output. Therefore. If the policymaker is
not satisfied whh the current level of the real exchange rate, the temptation to
manipulate the real exchange rate will arise.

This Is formaiized In a loss function of the following type:

W(s)=Q(s°-s)+§
where the second term Is the cost In terms of exchange rate instability and the first term
refers to the deslred real exchange rate.

If some degree of stickiness Is assumed. a real depreciation (appreciation) can be
achieved by making the nominal exchange rate, s, larger (smaller) than s*; thus, as in
Avesanl et al. (1994q). surprises In the nominal exchange rate Is the channel through which
policymakers can satisfy its objectives.

The value of Q Is revealed 1o the market at each period and it determines the
weight of the ‘real’ objective in the loss function with respect to the stability objective. A
value for Q different from zero reveails that the policymaker views the current exchange
rate unfavourably.

The sign of Q gives information about the real exchange rate objective of the
policymaker. <0 reflects a desire 10 alleviate Internal recession through @ nominal
depreciation (this would be, In general, the case for periphery countries) and a positive
Q reveals G wish to appreciate the currency. It Is evident that a higher absolute value of
Q Increases the incentive to cheat on the agreement and therefore reduces the
percelved commitment of the authorities. The credibllity of the arangement is In this way
linked, although In an implicit way, to real varables.

The model Is not exempt of problems though. In particular, the solution Is not
forward looking as the rest of models, but It mokes use of autoregressive expectations,
such that the stabiizing behaviour of target zones Is not bullt around the future expected
path of the fundamentals, but on the history of the process.

n-‘lhe 1eferences for the ERM con be found in the introduction.
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Despite this caveat, the resuits of this model show that there exists a trade-off
between credibility and fiexibility: the higher Is the reputation of the policymaker
commitment, the narrowser can be the width of the band. The model also shows that the
realignment probabiliity Increases at the upper limit of the band. As a result the
realignment rsk once again tums out o be positively related to the divergence in the

fundamentals (defined in terms of the real exchange rates).
These Insights will be used to explore the relations between fundamental

divergences and sustainabliity of the band in chapter three.



Part I-Models 1-Target-zones Models

V-Final remarks

This survey has presented the elegant models of target zones. The inticacles of
stochastic calculus make difficult to extend the modelkzation and explains why the
extensions have regarded the basic model with flexible prices instead of sticky prices
which are more reaiistic.

However, the mgjor limitation of target-zones models Is. In my view, the
deterministic and state-dependent nature of the solution. The lack of empirical evidence
has encouraged extensions of the model. mainly on the Issue of credibility, but the
introduction of dynamic elements has been hindered by the restrictive assumption of
rational expectations. The stotic nature of the model aiso limits the Insights of the modeil.
The emphasis on the stabillity properties of target zones which are derived from the models
has blased the profession towards Justifying target zones as stablizing devices, except for
the notable exceptions which we have reviewed.

The shift of emphasis from stabillity to discipline in the perception of the ERM took
ploce in the middie of the eightles, that is, it was prior to the development of target zone
models. This fact Is strking and unfortunate allke and t may have contributed to the
discredit of these models after the fall of the ERM.

Notwithstanding this, the efforts made by the optimization strand of the target zone
literature to convey the issues of credibility and commitment explicitly in the model should
be acknowledged. This step Is significant because it leads to the consideration of the
actual reasons for the adoption of a target zone and on its sustainabillity in an optimization
framework.

Thease remarks suggest that there still exists a wide field for target zone models to
explore. Qur contribution is presented In the third and fourth chapter of this thesis. There,
we attempt to introduce explicit dynamics into the model, at the cost of dispensing with
the derivation of a closed form soiution. This opens up the possibillty of considering several
cruclal issues (crediblity, reputation) and more realistic objectives (sustalnabilltty,
convergence) In a dynamic framework.

The second promising area Is to develop further the optimbiation perspective

39



Part I-Models 1-Target-20nes models

reviewed In the last section. More precisely, a global optimizing framework could flll most
of the gaops we have polnted out In this chapter. By global we refer both to the
consideration of bilateral target zones and more comprehensive economic models. We
will return to this point In the conclusions.



Chepher 2
Emplfeal evidenee. The Spanish case

This chopter complements the previous survey on theoretical target zone models.
We roughly follow the same structure of chapter one: the empilrical evidence on the basic
model Is first examined and then we conslder the empirical implications of the extended
models.

The empirical analysis of target zoges models has focused on the experience of the
ERM and the Scandinavian peg to the Deutsche Mark. The feature that differentiates
these regimes is that the first Is @ bllateral target zone and the second is an unlicteral peg.
Nonetheless, the results do not differ substantially.

The empirical evidence regarding the basic model has determined to some extent
the development of the extended models surveyed in chapter one. The speed at which
empirical research has evolved Is remarkable. This has helped us to leam more about the
real functioning of the target zone and. as we will see In the conclusions, it has moderated
the inltial enthusiasm for target zone models. Particulary disturbing for the llterature has
been the collapse of the ERM.

The empirical search has been mainly directed to characterze the Imperfect
credibility of the band because it has been considered the maln reason for the empirical
fallure of the basic model.

I will review several approaches followed by the lterature, and, among them
Alberola, Lépez and Ors (1994a). The lotter consists of an unobserveCc component
decomposition of the elements determining the behaviour of the interest rate differentials
In Spain. Our conclusions are similar to the majorty of the literature. but we believe that
we have overcome some statistical problems within the Iiterature.

The existence of reglignment risks has led to the empirical exploration of its couses:
reputation, the position of the exchange rate in the band and economic fundamentais.
The reputation Issue Is closely related 1o the credibilty of the band and consequentty to
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the design of sustainable target zones; the evidence on the band position has endorsed
a negative view of the ERM as destabilizing mechanism. The role of fundamentals merits
a special mention in the conclusions, because their obscure Influence has inspired our
dynamic modeil In the next chapter.

The remainder of this chapter s organized as follows. Section | studies the evidence
on the basic model: section Il analyses the elements which disturdb the basic relationship:
Interventions, controls and especially realignment risks. Section Il provides an account of
the trgjectory of the Spanish peseta in the ERM until Hts first realignment, using an
unobserved component analysls. Section IV presents an overall interpretation of the results
of the empirical evidence and discusses the extensions which are partially developed In
the rest of the thesis.
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I-TESTS ON THE BASIC MODEL

The basic target zone model presented in chapter one highlights the relationship
between three economic variables: exchange rates, fundamentals and interest rates. The
behaviour of these variables Is explored In this section. The most extensive empiricol
analysis of the basic model has been carried out by Flood, Mathleson and Rose (1991)
and consequently It consthutes our maln reference. However, thelr analysis s
supplemented with other confributions. We use the Spanish data from the first regime of
the peseta In the ERM, from its entrance (19/06/89) untll the first realignment (15/09/92) to
lustrate the empirical evidence'.

Fundamentals and exchange rates

The central implication of the model Is the non-inear relationship between
fundamentals and exchange rates represented by the S-curve In figure 1.1. Therefore, the
most direct implication to test the relationship implied by (1.3).

The main problem Is how to define the fundamentals. In the simple theoretical
modael, they consist of the money supplles and outputs or, altematively, of the price level
differentials between the two countries whose exchange rate Is consldered. However, Qs
we will see below, the concept of fundamentats is much wider, depending on which
structural model of exchonge rate determingtion is belng used: moreover, structural
models have falled to expiain the evolution of the exchange rate (Meese & Ropoff (1983),
Franke! & Rose (1994), McDonald & Taylor (1994)).

Flood et al. (1991) overcome this probiem in a rather nalve way by letting the
fundamentals be determined by the data. Note that from (1.3), fundomentals con be

'-The data are daily (788 observations) Sources for the data are Senvicio de Estadistica (Banco de Espana)
ond Dotastream. Interest rates are Euromarkets one-month deposits.The central partties with respect to the
Geman Mark and French Fronc were set at 65 pts/DM and 19.38 pts/FF, respectivety, ond g 12% fluctuation
band with respect to the central party was allowed.
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solved out as f=s-a(-). Flood & Rose (1993) carry out the same exercise and label the
resulting estimation as virtual fundamentais. The right-hand side terms are observable and
consequently a measure for fundamentais can be obtained once the value of the Interest
rate semilelasticity (a) has been determined.

Flood et al. (1991) consider two measures for a. The first conslists of estimating the
parameter directly. Taking the theoretical process for the fundamentals to be In discrete
time (l.e. assuming they follow a random walk) and taking differences from the expression
(1.3). a can be estimated. The existence of many cumrencies and regimes In which a tums
out to be negative does not deter the outhors, which simply exclude these coses from the
sample. The second method simply uses the value for a vaiues from the literature.

The results from these rough methods are hardly surprising: few linearities appear
and even in these cases. they do not take the form foreseen by the theory. Moreover,
they do not tend to appear in the countries more commited to the ERM, as it should be
expected too.

The lack of evidence on the theoretical non-lineartties Is not exclusively derved
from the unreiiabliity of the method. Nelther Smith & Spencer (1991) reach conciusive
results, applying the Method of Simulcted Moments?.

On the whole. testing a hypothesis with a variable which is not observable and has
to be constructed creates difficutties, and few conclusions can indeed be derived. The
exercise has still less value when confronted with the clear results obtained by using more
direct and observable measures to test the impact of a target zone on exchange rates.

Statistical properties of the exchange rates

Exchange rates and interest rates are directly observable, so that the empircal
implications of the model are Immediately apparent. Figures 1.0.b display the position of
the peseta In the ERM with respect 1o the DM and French Franc, respectively and the
interest rate differentials in such period.

Regarding the behaviour of the exchange rates, three statistical properties are
derived from the basic target zone model:

-The unconditional distribution Is U-shoaped within the band.

-The condttional distribution of the standard deviation Is ~-shaped.

-The exchange rate displays mean-reversion.

2-‘l‘r\e Method of Simuiated Moments consists of choosing the model parameters 1o generate the series of
fundamentals and exchange rate which best replicate the statistical moments of the observed data. The results
show that the historical moments are quite different from the simulated ones.
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Applying the results of Hamson (1985) 1o the target zones, Svensson (1991a) shows that
since, in the driftless case, the fundamental distribution Is uniform, the S-curve reiation
implies that the mass of probability Is higher at the edges of the band. Empirical evidence
in Bertola & Caballero (1993), Flood et al. (1991) and Undberg & Sdderin (1994)
contradicts this result. Rather, the probabllity tends to accumuiate at the center of the
band.

Figures 2.a.b show a particular feature in the Spanish case: the exchange rate
distrdbution exhibits a peak (for France) close to the lower limit of the band, refiecting the
strength of the peseta in most of the period. but a U-shaped distribution is not observable.

Chen & Glovannini (1993) derlve @ technique to directly estimate the distribution
functions for the exchange rate In a target zone. Thelr results also show that the estimated
distributions do not match the theoretical shapes.

The second property derives from the standard deviation expression in chapter 1:
a’=s50. Since the slope of the S-curve Is decreasing until it reaches zero at the edges of the
band, the distribution reduces Its probabllity mass as it approaches the edges. where it
reaches a null vaiue. In figures 2.0.b we observe a qulte uniform distribution and simiiar
pattems are also found in the literature.

Testing the hypothesis of mean reversion Is more Interesting because, it Is related
to some of the credibliity tests which are discussed In the following section. The hypothesis
is conveyed by the negative relation between Interest rate differentials (in this case
expected exchange rate depreciation) which appears in figure 1.2 The assumption of
perfect credibliity implies that the exchange rate will retumn to the center of the band.
However, Svensson (1993) argues that this feature Is robust to the specification of the
model and that it persists in the case of iImperfect credibllity because the mean reversion
Is defined with respect to the expected long-run value, which can well not be the central
parity.

The statistical implication Is that, contrary to floating regimes (see Meese & Rogoff
(1983)) the exchange rate is expected to be stationary-i(0). Therefore, unit root tests can
be applied to reveal the mean-reversion property of the seres. Notwithstanding this, we
have to be aware In what follows that the experiment with simuiated data caried out by
Froot & Obstfeld (1991D), reveals that this mean-reversion hypothesis only holds for narrow
bands ond with large samples.

The most popular unit root test is the (Augmented) Dickey-Fuller test, whose general
form is:

A‘Sr’Bo*Blsm*ELl BHASH-‘ )
where t=] and the null hypotheslis states that the serles contain o unit root, i.e B,=0.
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Svensson (1993) finds impiicit evidence that the null hypothesis is rejected. so that
the series are stationary®. Hs results are confimed by Weber (1991), Caramaza (1993)
and Thomas (1994). However, thase resuits are blased by the way the unit root tests are
performed. Daily data are applied on o monthly basls and Hansen & Hodrick (1980) stress
that the overdapping observations can affect the comelation of the residuals and
consequently the estimation of the model. However, as Lopez (1995) and aiso Svensson
point out, If standard errors are computed through the application of the Newey-West
procedure In order to account for autocomrelated residuals (Newey & West (1987)) this
problem Is bypassed and the estimation of B, In the test Is superconsistent under the null
hypothesis.

The main problem arises on the vailidity of the Dickey-Fuller critical values of the
distribution. Lopez (1995) shows that testing for unit roots with overlapping data requires
o cormrection of the crtical values, otherwise the test Is biosed towards the rejection of the
null hypothesis®. After the approplate comections are applied, It tums out thot mean
reversion only appears for the strongest currencles of the system: Gullder, 3elglan Franc,
French Franc and Danish Krone, that is, those cumrencies which “a fortior!” did not reqlign.
Hence. on this basls we could argue that the basic model is only supported for these
cumrencies.

Interest rates

Interest rate differentiols equal exchange rate expectations when the UIP Is fulfiled.
Svensson (1992b) argues that the risk premium In a target zone shoulkd be negligible and
the empirical evidence In Rose & Svensson (1991) confirms this hypothesls for the DM/FF
parity In the ERM®, Therefore, interest rate differentials (3) should be negatively comelated
with the position of the exchange rate In the band®. Although the relationship dispiayed

J-LOpez (1995) computes the Impilictt values for the untt toots test reported IN Svensson’s paper.

‘he analysis of Svensson INcludes the Interest rates in the regression ond this may aiso bias the test towards
the stationarity hypothesis, as he himself recognizes.
The comrection factor as calculated by Lopez s 1.22, shifting the critical value of the Dickey Fulter test
at §% from -2.89 to -3.50 tor one month maturtty assets (20-22 observations).

5. An aitemative to Interest rates ks 1o work with forword premia becouse they have the aavontoge of
requiring the fulfiment of the covered parity, on this altemative. Bartolinl & Boanar (1992) ind no support for the
basic model In forward premia.

°-Regcxdhg the statistical properties of the interest rate distribution s U-shaped and the standard deviation
s aiso ~shoped. These properties directty dertve from the exchange rate distribution results. Agures 2.a.b and
4.c.d do not dispiay such features.
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In figure 1.2 Is not linear, Svensson (1991¢) shows that it becomes steeper and more linear
as the maturity term for the considered asset increases (the result resembies figure 1.6 for
intramarginal Interventions). Therefore, a linear reiationship of the following type can be
postulated for estimation, which Is the observable counterpart of (1.11):

5,=C,+bs, +€, @
where s’ s the deviation of the exchange rate with respect to the central parity, b iIs
expected to be negative and ¢ Is an error term.

Apart from being a simple, linear and directly observable specification, the
attraction of this expression is that it is general because the varable ¢ may be defined In
SO as to capture the degree credibliity of the band, as we will observe below.

The basic model requires however that the value of ¢, Is constant and equals zero.
because perfect credibliity Is assumed’. In practice. this negative relationship Is difficult
to find. Graphical methods (Svensson (1991a), Weber (1991), Flood et al. (1992) and
Undberg & Soderlin (1994)) display quite diffuse scatterpiots of the relation, similar to the
plots In figures 3.0.b. Direct estimation of the parameter yields no better results.

The overall picture on the evidence of the basic target zone models is apparently
appaling. No single prediction of the model Is fuifiled In practice and, In several cases,
compietely opposite results are found. Nevertheless, | think that the econometric analysis
to test the basic model has been poor and that, therefore, Infering the fallure of the basic
model or, more generally, of target zones from these result is Inadequate. We will retum
to this point at the end of the chapter.

In any cose. the Immediate consequence of these findings has been to ‘stimuiate
researchers to get back to the drawing board’ as Svensson (1992¢.,p.129) puts it. New
modeis of target zones which relax the most urrealistic assumptions have been
developed, as we have seen In chapter one. On the empirical side, efforts have been
concentrated in devising refined methods to study the rest of factors which play an
empircal role In target zones.

7-Notethctthisspodﬂccmon resembies the unit root test In (1) where interest rate differentiats are substttuted
by changes iIn the exchange rate. When UIP holds, expression (2) Is a particuar case of (1). The paameter ¢
s In this case equal to the long-run expected value of the exchange rate, so that the paint which Svensson
makes is that In the unit root test the exchange rate will be stationary around a constant If the expected long-run
mean value Is different from the central portty.
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I-TESTING THE EXTENSIONS OF THE MODEL

©

Relaxing the assumptions of marginal interventions and perfect credibllity affects
the critical features of the model. We briefly review in the first place the effects of and
evidence on Intramarginal interventions and capltal controls so as to concentrate later
on the realignment risk and its determinants.

Interventions and capital controls

The existence of intramarginal intervention Is a documented fact in the case of the
ERM and In other unilateral target zones (see references in chapter one). The hypothesls
of intramarginal intervention changes the S-curve relationship (see figure 1.6) and,
consequently the testable implications of the model. The implied non-linearities are now
reduced, which would expiain the results of Fiood et al. (1991). Lindberg and S&deriin
(1992) show that, when the fundamental process s driffess, the distribution of the
exchange rate Is approximately o truncated normal, which s closer to the observed
behaviour of the exchange rate data, such evidence of Intramarginai Interventions allows
them to explain much better the empircal features of Swedish data.

The possibliity of capltal controls has been completely neglected by the literature,
as pointed out in chapter one. However, figure 4 displays the differential between the on-
shore (one month Interbank rates) and off-shore (Euromarkets) interest rates in Spain. We
observe that there is a positive, yet decreasing wedge, Indicating the existence of controls
on Infiows. Only in the last few perods, prior 1o the realignment did the differential tum
negative, as a result of the devaluation expectations’. This suggests that the role of
capltal controls may have been disregarded too qQuickly.

®.The Economist olso shessed the existence of this wedge in France duing the EMS crises, despite the
theoretical assumption of perfect capital mobility, after the iImplementation of the Dikective on free flows of
capitals. The reason pointed out by the magaane is the plead of the Banque of France to the commercial banks
to sustain the French franc during the crisis.
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Realignment risk

imperfect credibliity In @ target zone has been the most studied empirical Issue of
the target-zones literature. Any empircal implication of the target zone model, even the
mean reversion property may be reversed when a (variable) realignment risk Is present in
the data. We observed In the discussion on credibility In the previous chapter that any
reiation Is then possible between the fundamentals and the exchange rate or between
the interest rate differentials and the position of the exchange rate in the band. Two types
of onalysis can be distinguished In this area. The first type regards the methods to extract
the realignment rsk from the data; the second has attempted to analyse the determinants
of the realignment risks in the target zone. We will review each of them in tumn.

The first approach to test the credibllity of the model was devised by Svensson
(1991b) and Is extremely simple, as he explicitly recognises In the title of the paper. The
simplest test compares the expected retums of the domestic and foreign asset of the
same maturity (1) , taking Into account the feasible variation of the currency within the
band. This Imposes Implictt upper (I,,) and lower (/) limits on the rate of retum of the
domestic assets If the band Is credible, represented py the dashed lines In igure 7:
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. s- . s'
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wWhen the domestic rate of return surpasses one of the implied limits, this is evidence
of imperfect credibllity of the target zone. Empirical evidence in Svensson (1991b) and
Fiood et al. (1991) show that the hypothesis of perfect credibliity is in general rejected
before realignments for most cumencles and regimes.

Nevertheless, this test implicitly assumes that the exchange rate can only be
realigned when It reaches the edges of the band. Thus, it provides a sufficient but not
necessary condition for the existence of a realignment. In practice, a realignment can
also occur even though the test suggests perfect credibility andm consequently this
method overestimates the credibility of the band;

Figure 5 displays results for the Spanish case for assets of a one-year maturity. We
con observe that the band tums out to be credible for the French Franc and for most of
the period against the Deutsche Mark. Before the ERM crises there is no probiem of
credibility, Justifying the above remarks.

For the rest of currencies the zone was deemed to be credible according to this
method right until just before the first crises. only Just before the September turmoll and
then for most of the period until the widening of the bands (period September ‘92-August
‘93) Is the band seen to be non-credible for the French Franc (see Avesani et al. (1994b)).

The ‘arift adjustment’ method has been proposed by Bertola & Svensson (1993) and
has been implemented in most of the successive empirical analysis of target zones, starting
with Rose & Svensson (1991), Lindberg et al. (1994) and again Svensson (1993). It conslsts
of extracting the realignment risk from the data in order to give o explicit measure of the
credibliity of the band.

The expected rate of depreciation of the exchange rate in a target zone con be
decomposed into two elements: the expected rate of depreciation within the band (or
respect to the central parity (s7) and the expected rate of change In the central parity
(O}

EAS,, =EAS, . +EAC,,. 4)
Expectations of realignments inside the band can introduce peso problems In the
estimation, as we wiil discuss later on. Therefore, it Is convenient to express the expectation
terms in (4) as conditional expectations, as we did in expression (1.12):

E‘AS'{;.,%),(E,(ASJJ., lmobvn-nv)) "'(] —(D,)(E,(AS{'., lno Oolq‘nmom))

EACP,)‘«‘)P(EY(ACM’! lmolmmnr)]

(5
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where we recall that o, Is the probabliity of realignment from time tup to time t and the
expectation of change in the central parity conditionat on no realigment Is of course zero.

Assuming that the UCP is fulfiled the expected rate of change in the central pority,
is simply equal to, from (4);

EA c"',‘ -6: 'EAS'I",‘ (6)
The expected rate of devaluation (c,') captures the varation of the exchange rate
exclusively due to the realigment, and Is then defined as the sum of the expected jJump

on the central parity plus the expected net jJump of the exchange rate within the band,
when a realignment occurs:

CToEAC, 3 O/ E(BS; x| mosgreran “EXAS 12t 1no motgrerand) 7
From the above expressions, the expected rate of devaluation can be simply
expressed as the difference between the interest rate differential and the expected rate
of depreciation within the band, conditional upon no realigment taking ploce:

C,‘ﬁ:-E,(AS',_,,, fo reckgrment ®
where the conditional expectation has to be estimated.

The estimation is straightforward. Since the no realignment condition applies to the
perfect credibliity case, the basic target zone relation applies; the consideration of assets
of a relatively iong maturty and the existence of Intramarginal interventions, aliow us to
assume in the rest of the chapter that the reiation Is linear.

It Is then reasonable to regress the effective depreciotion within the band (l.e.
conditionatl upon no regalignment) on the position of the exchange rate In the band:

(AS/1ex | no reosgrmen? <I(ST ~S1)=ko+Ky5/ +40, %)
where k, Is a dummy variable for each period between realignments of the currency and
the sign of k, Is expected to be negative. Taking expectations, we obtain an estimate of
the expected depreciation conditional on no realignment.

The results of these tests are reported In the literature for different asset maturties
1=1,3.6.12. in general they show that for most of the currencles the expected rate of
devaluation with respect 1o the DM Is small but not negligible between realignments and
it shows a peak in the periods immediately prior to the reglignment. There Is ¢ tendency
for ¢, to decrease, Indicating that the ERM has consolidated ifs credibliity. In any case,
the magnitude of the crises of 1992 does not seem to have been anticlipated by the
agents in their realignment expectations (Rose and Svensson (1994)). The expected rates
of devaluation move closely together between different maturities because the shorter-
term interest rates prompt shifts In the yleld curve. As a matter of fact, the reaiignment
risk series are very similar to the Interest rate differential seres in most of the sample, which
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is to be expected given the estimation method.

One apparent feature of this method Is that the regression only makes sense If the
exchange rate serles are stationarity; otherwise, the parameter k, Is not significantly
different from zero. This does not mean however that the test Iis invalildated by the
existence of a unit root In the exchange rates, because in this case the expected rate of
devaluation would be simply given by the interest rate differentials.

The papers which apply the drift adjustment method find significant negative
values for these parameters, aithough not all of them carmy out unit root tests explicitly.
However, we must interpret these result with caution. In the discussion above we stressed
that In equation such us like (9) It Is necessary to correct the Dickey-Fuller critical values:
none of these papers takes such a consideration into account.

In any case, comparing (2) with {8.9). we can observe that, the intercept term In
the former coincldes with the expected realignment risk and that k,=b, so that the arlft
adjustment method removes from the data the noise due to imperfect crediblitty: If the
parameter Is significantly negative the implication of the (extended) target zone model
is endorsed by the duta: once the disturbance term due to imperfect credibility Is
accounted for, the data display a negative rekationship between the interest rate
differentials and the position of the exchange rate In the band. as Implied by the basic
theoretical target zone model,

Weber (1991) uses an altemative method to study the credibliity of the target zone.
He allows for a time-varying devaluation risk to be estimated through o Bayesian mutti-
process Kalman filter. The Idea Is 10 convey in o State Spoace representation the
relationship between interest rate differentials and the position of the exchange rate in the
band. appearing In (2).

The stimulus to Weber’s approach Is precisely his observation that the exchange
rate series are not stationary In some regimes of the ERM. This makes him think that the
realignment risk shifts between a stationary behaviour such as in Svensson (1991a) and
a non-stationary process, as in Bertola & Svensson (1993).

Consequenity, two different speclfications are proposed for the devaluation rsk
(c) as sub-models of the general State Space form. The Bayesian component of the fiiter
determines the stochastic shifts using the Information provided by the data. The results
obtalned by Weber coincide with the drift-adjustment method: a reduction of the
devaluation risk throughout the FRM and significant negative values for the parometer b
which supports the target zone., extended model.

-
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The contribution of Alberola. Lépez ond Orts (1994b) Is developed In the next
section. This methodology Is based on the specification of Weber (1991), afthough the
implementation is quite different. We also make use of the Kalman Filter becouse we
consider that it Is an adequate method to extract information from the dota. However,
we dispense with the multi-process setting and the speciication of the devaluation risk is
set up beforehand by observing in detall the statistical behaviour of the seriaes under study.
This approach Is probably less sophisticated than Weber's but It Is much more robust on
a statistical basis’.

Other contributions (Frankel & Phillips (1991)) use a survey of forecasts to callbrate
the credibllity of the system which Is seen 1o increase with time Finally, it s noteworthy to
mention the contribution of Avesanl et ai. (1994.b) which comblnes a study of the
credibility of the system with some economic policies guidelines. They use thelr optimal
targeting strateQy (commented In the previous chapter) to study the crediblitty of the
FF/DM parity. Their method simply involves to generate exchange rate serles In their
model until finding the one which most closely follows the behaviour of the FF/DM until the
realignment. Then, they use the credblity measures conveyed in ther model and
ccmpare them with other measures as the simplest credibliity test In Svensson and a
detalied series of statements In the Economist. The comparison reveals a close relationship
between the theoretical measure and that actually percelved in the markets. Finally, the
Information accumulated In the flexible target zone model allows to detemine
endogencously the optimal band width of the new announcement. This Is used to suggest
the reqaction of the ERM members to avold the collapse of the system: widening the band.

What's In a risk

The existence of a well-defined measure for the realignment risk (with the statistical
caveats we indicated above) has encouraged research into the factors which detemine
Its evolution. The methodology Is similar In all the cases. and consists on a more of less
sophisticated linear regression of ¢, on the explanatory variables. Several types of tactors
have been considered: the position of the exchange rate In the band. reputation of the
authorties and economic fundamentals. The next table summarses the components of
the realignment risk and the results of the empircal evidence.

%.we wit see that the parometers are chosen by madmum Rkelthood and that the priors of the Kalman Fiter
are obtained with accuragte computational aigofthms. On the confiary, Weber seems 10 have set these
parameters ad hoc and this shed doubts on the redability of his results.
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GENERAL REGRESSION

C.=8.5 4[5, 0.7 48,1148, (M.-M ) 485V, V. )+8,(1-1.) ][0, XN.+d,, FEER.+8,,(Cl./GDP.)|+ [b, p.+8..Q +d,,.] +b,R.

DETERMINANTS OF c, REFERENCES EFFECT
1-Devigtions of the exchange rate Chen & Giovannini, YES
(s7). 8,>0 Caramazza, Thomas
2-Meagsures of reputation

-S.d of future exchange rate Rose & Svensson YES
(0,).6,,>0
-Time span since the last Chen & Giovonnini YES
realignment, (1. 6,,<0
3-Model fundamentals
-Money sunplies (M,-m,").d,,>0 Rose & Svensson NO
-Outputs (y,-y,).6,,<0. Rose & Svensson NO
-Infiation differentials (n,—n,').6u>0 Rose & Svensson, Ayuso et al. Mixed
4-Economic imbalances
-Trade balance (XN,).b,,<0 Ayuso et al. NO
-Fund.Eq.Exchange Rate
(FEER).b,,<0 Thomas NO
-Fiscal imbaiance as %GDP
(def,/GDP). b,>0 Rose & Svensson, Ayuso et ai. NO
5-Deflationary bias
-Unemplioyment rate (u,).5,,>0 Thomas,Caramazza YES
-Real exchange rate (q,).6,,>0 Kiein & Manon NO
-Interest rates (i).5,,>0 Klein & Marion NO
6-Reserves (R).6,<0 Ayuso et al. NO

in differences. sometmes iags or leads. etc

The sign of the parameters refers 10 the expected sign

NB. The regression above s an semplification. The Itergture uses some times ths vanabies in levels others

Table 1-Decomposition of the recignment sk accorcing to the empucal research

58




Part {-Models 2-Empircal Evidence. The Spanish case

The Inciusion of the position of the exchange rate In the bond (57 has special
relevance. We observed in figure 3 the biurred reiation between It and the interest rate
differential (0 good proxy for realignment risk), contrary to the standard assumptions. The
empirical evidence suggests that the position of the exchange rate In the band s
positively related to the reglignment risk (Chen & Giovanninl (1993.b), Thomas (1994),
Coramazza (1993)). This implies that the actual relation between interest rates and the
position of the exchange rate in the band may be positive as the imperfect crediblitty
models of Bertola & Caballero (1992) and Tristani (1994) suggest. This contradicts again the
central prediction of target zone models because in this case the target zone may have
a destablitzing effect on the exchange rate.

Rose & Svensson (1994) and Chen & Glovannini (1993b) include two different
measures of reputation in the target zone. Rose & Svensson (1994) bulld on the idea that
the ERM leaves some scope for monetary autonomy and not using # Incregses the
crediblity of the authorities (Svensson (1992a)). They use the standard deviation of the
future expected exchange rate as a proxy of such autonomy and find a significatively
positive relationship, as the theory suggests. The measure used by Chen and Glovanninl
Is simpier. They use the time span from the previous realignment as a measure of
reputation. Using this method a negative sign Is found in the regression.

Both empirical results confirm the importance of the commitment of the authorties
to enhance the stablizing effect of the target zones.

The factor which is common to all the papers is the explicit consideration of some
economic variable representing the fundamentais. The cholce of the variables Is based
on economic considerations derived from different areas of the literature.

The most obvious candidates are money and output which appear in the
underlying model of target zones (Rose & Svensson); prices, In the form of infiation
differentials is another obvious candidate If price stickiness Is considered and some sort of
PPP Is assumed (Rose & Svensson (1994), Ayuso et al. (1993)).

External and fiscal imbalances should also be taken into account; its rationale can
be found both In the currency crisis and the Fundamental Equilibdum Exchange Rate
(FEER) IMterature. Extema! imbalances can be Introduced simply by taking the current
account deficlt (Ayuso et al.(1993)) or more ellaborate measures based on FEERs which
also convey the effect of infiation differentials, too (Thomas (1994). Fiscal imbalances
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affect long-run expectations of inflation and consequently the credibliity of the zone'’;
and can be measured by the deficit/GDP ratio as In Rose & Svensson and Ayuso et al.

Some measure of unemplioyment (such as NAIRU In Thomas (1994) and the
unemployment rote In Caromazza (1993)) can copture some of the reql costs derlved
from pegging the currency to a low Inflation country. The overvaluation of the real
exchange rate and the higher interest rates that a devaluation risk Imposes on the country
impily a defiationary bias which may affect the credibliity of the target zone (Klein &
Marion (1994)).

Finally, reserves Is other obvious candidate becouse it Is o signal on the
sustainabllity of the band. However, Ayuso et al. (1993) find no significative corelation.

The conciusions from these analysis are mixed. An important restriction lles In the
difficulties to find high frequency data for many of the assumed fundamentals; a second
Is that the Joint consideration of a great number of variables. many of them highly
correlated, makes It difficuit 1o pick up rellable response values. Finally, the explanatory
power of these variables, taken separately is usually quite low. Despite this caveats, one
interesting impilication found In Ayuso et al. (1993) Is that when longer maturities are
consldered, fundamentals seem to be oble to explain better the behaviour of
realignment risk. Apart from this, each paper identifies different measures of fundamental
as belng significant. Some consensus only seems to appear around the unemployment
variable and to a lesser extent infiation differentials (Rose and Svensson In certain cases.
Ayuso et al. for long maturities, but not in the rest).

On the whole, there does seem to be an effect ftundamentals on the realignment
risk. but it Is difficult to grasp It statistically. The reason, which we develop at length in the
next chapter is that some kind of fundomental Imbalance justifies the final collapse of the
parities, but they only occasionally influence the behaviour of exchange rates and
realignment risk in the short run. This Is consistent with the results of Allen & Taylor (1989)
who underiine that foreign exchange markets are  mostly drven by short-run
considerations.

‘O-Tho problem of debt crises, stressed In the currency crisis terature is not kely to have much relevance
in o Ewropean context.
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lI-An gpproximation to the Spanish experience in the ERM

Spain entered the EC on 1, January 1986 whereas the incorporation to the ERM took
place on 19 June 1989. The strength of the peseta untll Its first realignment Is remarkabie,
especially given the magnitude of infiation differentlals with Germany and that it was one
of the first cumrencies to realign In the monetary crises of the ERM. This strength can be
explained by the economic environment In Spain in these years. The economic
consequences of Spanish integration into the EC and the ERM are explored for Instance
in Vinals et al. (1990), Vihals (1990) and Dolado and Vinals (1991).

Spain being a relative iarge country, the prospect of joining the Common Market
boosted growth from 1985 onwards, but this extremely expansive cycle was constrained
by structural inefficiencles which kept infiation rates high. EConomic policy was therefore
almed at easing these constraints through an expansive fiscal policy while restraining at
the same time monetary growth to controt domestic infiation.

Time was ripe to consolidate the reduction of the inflation differential achieved up
to that moment: Spain joined the ERM to namow further the infiation gap by benefiting
from the Germman reputation, despite the attached costs In terms of the extemnal balance.
In spite of the discipline imposed by the system, Interest rate differentials hove remained
reiatively high at o time when an intense process of financial integration has been
implemented. Finally, macroeconomic Indicators started to converge to ‘European levels’
(os Spaniards use to put it), but 100 slowly to close the gaps. However, this seemed to
satisfy the markets which accepted the rules of the convergence play (see Portes (1993))
In o EMS which was living s golden days.

Hgh Interest rates and economic expansion kept then the peseta strong in the
system, ond caused a sharp overvaluation of the reai exchange rate (see figure 8 below),
providing a classic example of the ‘new EMS’. The process of financial integration which
accompanied the strength of the peseta was such as to call for an active defence of the
(lowerl) band through Interventions which boosted the Spanish stock of reserves.

After four years of cumency stability and economic expansion, growth slowed down
ond the mirage vanished: infiation had not converged. the public deficit boomed. capital
poured out of the country and the accumulated fundamentals imbalances ploced the
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peseta In the eye of the EMS storm.
The moaqgel

In this section we undertake an emplrical analysis of the Spanish experience In the
ERM target zone''. We intend to measure the stablizing effect of the existence of the
ERM on exchange rate expectations by exploring the Spanish data with respect to two
other currencies of the ERM: the French Franc and the Deutsche Mark.

Let us recall that the target zone will be considered to stablize expectations if a
negative relation Is found between the interest rate differentiols and the position of the
exchange rate in the band, that is:

8,=C,+bs, +¢, )
where b<0 under the target zone hypothesls.

We have aiready pointed out that the Implications of the basic model do not hold
for the peseta. Exploring the reasons for the rejection of the basic model requires o
statistical analysis of the exchange rate and interest rate differential serles. The rasults of
this analysis will also heip us to reformulate the structure of the empirdcal model. In this
approach, we depart from previous empircal models, in that no process for the variables
of the model (especially ¢) Is assummed ‘a prior’. Therefore, we formulate o flexible
model for ¢, of the form:

C,=u°+pC,,+8(Bn, o)

with p e (0.1); 8(8)=1-8,8-8,8%-... Em)<0; End)=c’
where B Is the backshift operator, such that B'x,=x,, . and all the roots of t(8)=0 lie on or
outside the unit circle. Note that the only restriction imposed on the emplrical model Is that
e, In (2°) follows a white noise process.

Given this specification, we are able to explore the actual process for ¢, given our
data set. The behaviour of the data specifies completely the structure of the model and
then we can estimate tt applying the Kalman Filter,

The summary statistics of the differenced series contained in Table 2 show several
noteworthy points. Firstly, the seres present excess kurtosis-mainly in the interest rate
differentlals- indicating that they are highly nonnomal; further, the column iabeled S()
provides estimates of the spectral densitles at zero frequency. As noted by several authors,
(e.g. Cochrane (1988)), this provides a useful dlagnostic on the permanent (that s,

”-Fot the Spanish case we are considering see Serat (1992), Rodrguez (1992) and Ayuso et al. (1993). They
show that the band is credible In the studied period ('89-beginning 1992).
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Table 2-Statistics of the dally changes In the sedes

Mean SO SO0y Skew Ex. Kurt
o -006 202 o) -1.28 737
(.004) (.093) (.186)
S -.001 273 05 3142 1.513
(.008) (.092) (.186)
& -.003 197 0l -1.09 19.66
(.005) (.093) (.186)
S -.000 253 04 3509 1.661
(.007) (.092) (.186)

S(0),, Is a Barlett estimate of the spectral denstty at zro frequency using 40 logs.
Newey-Waest Standard efrors In brackets.

components with a unit root) and transitory components in the series. Judging from point
estimates, there seems 10 be far more persistence of shocks In s-the deviations with
respect to the central party. On the contrary, the Iinterest rate differentials exhiblt some
degree of mean reversion towards a downwards trend, and this could lead to the
rejection of a random walk model. Consequently, we test for the existence of o unlt root
in the autoregressive reprasentation of each series against two altematives: one consistent
with fluctuations around a constant mean -1.- . the other with stationary fluctuations
around a deteministic linear trend-t; Table 3 contains the comesponding Augmented
Dickey-Fuller tests: In both cases eight lags are included to account for seriol
comelation, atthough after the first lag the results appear to be insensitive to the number
of lags.

We can see that there Is very litfle evidence aogalinst the unit root hypothesis if the
considered altemative Is stationarity around a constant mean. However, as noted above,
a more relevant altemative would be to consider whether the interest differentials could
present stationary fluctuations around a deterministic linear trend. As the results show, the
French differentials (&) are actuallv stationary (I(0))}-around a deterministic trend. whereas
the German differentials (§;) contain a unit root (I(1)). Finally, both exchange rate
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Table 3-Augmented Dickey Fuker tests

3 Ss & S
1,(®) ~78 200 203 1%
1.(8) -3.94 207 -3.82 2

Numbers for 1, are t statistics on f, In the regression Axsa+fx +LAAX, Number for 1 are t stafistics on f, in the
regression Axsa+a,t+fx, +LAAX,. Crtical valies at 5% are -2.86 for 1, and -3.41 for 1,

deviations (s’ .5'g) are K1)'%

From these results, we can o' serve that for France a constant parameter ¢, would
imply that the residuals e, In (2°) should contain a unit root, given that-8,” being K0).
around @ deterministic trend, and s;° Is I(1)- these serles cannot be cointegrated. For
Gemany a cointegration relationship could be possibie, as both series are I(1). hence we
test for f. EG(5) in Table 3 shows that both series are not cointegrated. and as a
consequence maintaining a constant parameter for ¢ would also Imply a unit root In e,.
This expiains to some extent the blurred relctionship between & and s, when a constant ¢,
Is assumed as displayed In Figures 3. This is the reason to formulate the flexible model for
c, In (10).

The lack of cointegration between the series 8 and s° Implies that the hypothesis
of p=1 Is not rejected, and ¢, is I(1) for both countries. Note that the unit root previousty
contained In the residuals (when ¢, was constant) Is now shifted to the variable
parameter ¢, The second element to determine Is the order of t(B); this Is done with the
help of the autocorrelations of the differenced serles. displayed in Table 4. There, we can
see that for s an IMA(1,1) process Is an acceptable representation, whereas the seres §
seem to be well represented by a pure random walk'?, Therefore, the MA polynomial for

‘2-Hetewedonot have the problem of overiapping observations In the exchange rate because 8=1 in our
case. As a matter of tact, t was the confradiction between the outcome in the unit root test here and using the

dritt-adjustment test that motivated Lopez (1995) 10 shudly the corection mechanism.

13 Note that this would In some sense contradict the previous integrabiity analysis, In which &, was considered
to be I(0) around o detemninistic frend. In order to reconcile these resutts we have regressed § on a constont,
a linear frend and the logged voriabie with these results: .

5=0.051 - 0.0004 t + 0.89 5, ,+u,
(0.06) (0.0001) (0.01) R'=99
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¢, Is the sum of a MA(1) and a white noise. and a model for ¢, consistent with the data
would be given by an IMA(1.,1) plus a drift (u%). Finally, the value of the drift will arise from
the estimation below.

Table 4-statistics of the dally changes In the seres

lag 1 2 3 4 5
8¢ 03 02 -05 -.07 -01
Se -.14 05 -09 01 -04
& 07 01 -00 -.06 0S5
S -9 07 -09 .00 -.05

Standard Errors 12/T%=.076

Estimation procedure

The estimation of the model conveyed In equations (2°,10) Is designed to obtain
the relationship between interest rates and position of the exchange rate in the band and
check whether the theoretical hypothesis Is fulfilied. This implies to extract the intercept
term (c) from the interest rate differential serles & In order to remove the ‘nolse’ that
imperfect credbliity brings about In the basic relation. Previous to applying the Kalman
Fllter, the model has to be expressed In State Space form.

where the residucis show no autocorrelation. This result would indicate that A5, follows an ARMA, process with AR
parameter #=.89 with a drift equal to -0.0004, and a MA polynomial with a unit 1oot. This ARMA representation
would Imply the folowing MA representation for A&: 8(B)=1-. 118-. 098°-.... that ks, with very low parameters as
expected. There is however something we should note now: the presence of stong outiiers s known to couse
additional problems in the identification of ARMA models. due to the their effects on the autocommekation
function. In fact, simply by dropping out the first five observations of the seres, and smoothing observations 183-
92, the comnelogroms for &, present an IMA(1,1) structure (8=.10). which s cioser to what we would expect
according to the process we have identiflied for &.
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Rewriting the equations in State Space form we obtain the following expression

¥,=Za, e,
a,=Ta, , +Ry,

n
E(e)=0 Hel)=0%: E(u)=0. E(uu, )=, E(ce)=0 (an

where ¥, =5,-bs",
with
Z"(] 0 O 0): a'-(c' KN, rlf-))'

(12
and

u=(n, vy Vi Vy)

11 80| 6,000
0100 0000 (13)
0o0oo0O0 c, 000
0010 '0 0 0 0]

Kuwu,)=l,. the identity matrix of order 4

where the unknown parameters b, u°, 6,% 6,”. and 1 are chosen so that they satisfy the
restrictions Implled for the model and they moximkze the likellihood function., or
equivalently, the log likellhood:

7 T
IooL--lIog2n -.lE log|F| -lz e Fle,
2 2% 2%

(14)
where

e,=8,-bs’,-2a,,.,

The first equation is known as the measurement equation. and the second s the
transition equation. Notice that the unobserved component ¢, and the drift for its process
u°) are included In the state vector a,.

Some remarks are In order at this point about some of the assumptions mode
above; first, given that when we deal with Integrated variables, our estimation problem
could be understood as the estimation of a cointegrating vector for 3,. ¢, and s,”, of the
form (1 -1 -b)’; In this case. Stock (1987) shows that the estimator of b, Is superconsistent,
even when we work with daily data on monthly maturty assets and the problem of
overlapping observations arses as we discussed above. Secondly, we have assumed
homoskedasticlty ( E(e,’)zo,’ for all ., which, for financial dota, can be considered @
strong assumption. Nevertheless, as Florentinl and Maravall (1993) show, the changes In
the estimates of the parameters and of the unobserved component between models with
and without Autoregressive Conditional Heteroskedastic (ARCH) residuals, are neglibible.
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Having cast the model In State-Space form. the Kalman Filter Is o common method
to compute the Gaussian likellihood function for a trial set of parameters (for a discussion
see, for Instance, Harvey (1989)). The filter recursively produces minimum mean square
error (MMSE) estimates of the unobserved state vector given observations on ¥,. The filter
consists of two sets of equations, the prediction and the updating or corection equations.
Denoting by q,, the optimal estimator of a, , based on information up to and Including ¥, ,.
and lefting P,, denote the 4x4 covarance matrix of the estimation error, that is:

P, =E(a,.,-a, ,Xa,,-a,.)) (15)

the Kaiman Filter consists on the recursive application of the following set of equations to
extract a value for the state oy:

Prediction Equdations

1
gy, =70, (16)
Py =TP,, T +RQR"

Paramefter cormrection equations
e=¥,~-Z,a,,,
Fi=Z Py, 0l ’v’of
Ki=PyAZ ;!
a,=a,,.,+K:e,
Py=Pys1 K Py
where the subscript t/f-1 iIndicates that the optimal estimators for P and a are ¢t time tare
computed with the information avallable at time t-1. Given initial values g, P, the filtter
computes the estimate g, for o, af time t=(1.2.....T}. However, given that the state vector
is not stationary, those Initial conditions tum out to play a very important role. in fact, with
incomect Initial conditions In the nonstafionary case, the resuits of the estimation
procedure may be inaccurate (see, Gomez & Maravall (1993)). In order to compute these
Intial values several gltematives are offered in the literature, such as de Jong (1988), which
Is explained In the appendix and it is the method used here.

Results and Interpretation

Maximization of the log likellhood of the above state space model gives the results
summarized In Table 5. Figure 6 shows the intercept terms ¢, for Germany and France and
figures 7.0.b display the adjusted interest rate differentials (8°*% obtained by substracting
c, from §,, that Is, they display differentials net of the intercept term. Some results are worth
mentioning:

-First, the sign of the response parameter b Is negative, but the theory states,
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though its volue Is very small-see the slope of the (3°?.s') scatterplot. and note the ditferent
scale with respect to the (3.5°) scatterpiot In figure 3-, highlighting the small influence of
the band on the interest rate differentials (for France the band would explain 6,15% of the
differentials; for Germany only 1.42%). Moreover, In the case of Germany the sign is In the
limit of significance.

-Secondly, and as a consequence of the previous resutt, the term ¢, accounts for
most of the differentials (see figure 6).

-Finally, the residuals (e,) are white noise and of small magnitude as figure 8

displays.

Table 5-Results of the anclysis

3 SE ol 5 o
GERMANY -0679 0084 055 432 1275
FRANCE -0754 0130 054 438 1233

Standard Emors computed numerically.

The disappointing results of the target zone model are expiained by the behaviour
of the serles: the effect of the band on & relies on the expectation that the exchange
rate will appreciate when it approaches the upper band, and viceversa; this suggests that
the exchange rate Is expected 1o revert to the Interor of the band. However, the non-
stationarity of s’ Indicates that the exchange rate does not display such mean reversion;
thus, the position of the currency In the band cannot significantly Influence the interest
rate differentiols™.

The parameter ¢, picks up the unit root implied In the regression ond this is
precisely the realignment risk underlying the agents’ expectations. The trajectory of ¢, very
close to § shows that the Interest rate differentials hove reflected this implicit realignment
sk, rather than the expectations derived from the position of the currency In the bang.

Tne obvious conclusion to draw from this anglysis s that the band has not been
completely credible during the sample under study. However, the decreasing profile of

1. We should be coutious at this stage. since the kack of Mean reversion con akso be INfluenced by the wide
band in which the pese!a i allowed to fluchste. For instance, Svensson (1993) rejects that s° are I(1) for all the
ERM orginal cutencias, but the italan Lira. that s, the cumency generally ociknowledged to have the worst
reputation curency In the ERM. but aiso the only one fluctuating within a wide band in Mmost of the period under
studty.
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adjusted differentials: GERMANY

- v .

Fig.6.0-Adjusted Interest differentials and deviations from the central
parity. Scatterpiot.

adjusted differentials: FRANCE

1.6} -
1} -
o.sk .".. .- 7
o< .. : .
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Fig.6.b.-Adjusted interest rate differentiols and deviations from the
central parity. Scatterpiot.
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INTERCEPT TERM: FRANCE & GERMANY
10 v v v v -

o " s
89.5 90 90.5 81 91.5 92 2.5

Fig.7-intercept term (c,)

Reslducia: Germany

Residucis: Frence
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c, reveals that the zone has gained credibllity throughout the period, except for the iast
months, as if the realignment which subsequently took place were anticipated.

Note that our results roughly match the empirical evidence found using the
alternative methods reviewed above. However, It Is clear from the data that the drift-
adjustment method cannot be applled because the exchange rate serles contain a unit
root. Therefore, the expected reglignment rsk would equal the interest rate differential
which Is In practical terms, the same conciusion we derive. This result can be reconclied
with Svensson’s assertion that mean reversion Is a general fegture of the model, even with
imperfect credibllity, Actually, this feature depends on the degree of credibiiity. In our
case, given the large existing realignment risk, the target zone seems to have enjoyed a
Iow degree of credibllity, low enough 1o reverse the expected behaviour of the series and
to obscure the Influence of the target zone under a thick vell of uncertainty and risk.

Despite the apparent robustness of this result we have to be extremely cautious In
interpreting the entire Interest rate differential as o realignment risk. As Ayuso et al. (1993)
point out, the expected realignment rate -or In our case ¢, -picks up expected exchange
rate regime shifts, and this change In the Impliclt regime can octually occur with the same
central parity (for Instance, a jump from the lower t0 the upper part of the same band).
This implies that the interest rate differentials would overestimate the realignment risk. Note
that this possibliity Is even more likely In the case of g wide band.

As regards the determinants of the estimated the realignment sk, the varliabliity
showed by ¢, and, especially, its progressive reduction until mid-1992 suggests that its
evolution has been determined by several elements. On the one hand, nominal
convergence Is reflected In the reduction of the Interest differentials; on the other hand.
the process of financial integration implemented during this period may have aliowed
meoningful gains in the credibility of the exchange rate commitment. these gains have
been reflected in the lower probabiliity of the curent band being abandoned-at least in
the short run- and, consequently, in a lower realignment risk.

Finally, the factors which allow for the reduction in ¢, vanish around the end of the
period (Summer ‘92): the deviations of the fundamentals from the policy targets, the
general Instability in the ERM and the uncertaint'2s regarding eventual Monetary Union
swiftly erode the previous credibllity gains and the term ¢, dispiays a change of trend.
reflecting that the probabiliity of a realignment starts to increase. This increase In the
realignment risk Is not stopped either by the increase in the interest rate differentials nor
by the depreciation of the currency within the band nor by the massive sale of reserves,
and results In the strong speculative pressures which ended up causing the first
realignment of the Spanish peseta on the 16th of September 1993
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IV-Evaluation of the evidence. Research prospects

The empirical evidence on target zone models Is at least weak. The different
methods reviewed in this chapter have shown that target zones do not seem to have
greatly affected the behaviour exchange rates: the regime has lacked In general perfect
credibiity and even mean-reversion In the exchange rate Is a feature which Is only
verlfied beyond doubt for a few currencles at the core of the system.

However, this Is @ too strict Interpretation of the ERM. We have to distinguish
between the empirical findings of target zones models and target zones regimes. It is true
that the type of stablizing non-linearities predicted by the models are not found In the
data, but It Is also true that the ERM has reduced the volatlity of exchange rates as all the
studies on the Issue have shown (Artls and Taylor (1988,1993), Ungerer ot al. (1990). etc.).
However, the forelgn exchange market Is subject to so0 much nolise (rumours, fads) that
any emplrical evidence on any structural model Is ellusive. In my view, attempting to test
In practice the boid implications of such styllzed models Is a rather vain exerclse.

The role that fundamentals have played In the empircal analysis s quite
ambiguous. At the beginning of the chapter they have been used In the aftempt to
validate the basic model; they have reappeared In the end to explain the existence of
realignment rsk, that s, to ‘validate the invalidation” of the basic model. In none of the
cases, the search has been very fruitful.

As pointed out above, economic fundamentals do not influence the exchange
rate (or the realignment risk) on a day-to-day basis, but they are presumably crucial in the
long-run behaviour of the exchange rates. Moreover, the evolution of current
fundamentals inform the markets about the future sustainablity of the system and
consequently they exert @ reputational effect on the system and determine the probability
of a realignment. The problem Is that fundamentals are unobservable and It is difficult to
define a reliable measure for them.

We saw in the introduction and In the overview of the Spanish case, the large

misalignments that the ERM has allowed: figure Q'dlsploys the evoiution of the nominal
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PPP equilibrium and exchange rate
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Figure 9-Real exchange rate (In terms of PPP) and nominal exchange rate with respect to Gemmany.

exchange rate and the real exchange rate In terms of consumer prices (o reasonable
measure for the fundamentals) for the Spanish peseta. The sample period has been
extended to include the three realignments of the peseta between 1992 and 1993. They
can be interpreted In the light of this graph as natural episodes which retum the
exchange rate to its equilibrium.

The expression for conditional expectations can be used to lllustrate these points.
Let us recall from chapter one that the overall exchange rate expectation is made up of
two components:

ds s, d

O]

which can be redefined In discrete terms and subdivided between expectations within
the band and expected jJumps of the central parity as in (5) above.

The important point to stress here Is the evolution of the probability of realignment
(w) In the expression, which appears multiplying the expected magnitude of the
realignment. From what has been said above, one can accept that the size of the
realignment depends on the expectations that agents assign to the evolution of the
fundamentais, on their actual evolution and on the difference between these two. this
component should behave smoothly In absence of news. On the contrary, the probabiifty
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attached by the agents to a realignment- can be highly volatiie and very sensitive to
news; a Jump In @ can trigger a speculative attack against the existing parties'®.

The peculiar behoviour of the fundamentals in determining devaluation
expectations and the exchange rates can consequently be explained by o probabiilty
term which Is close to zero most of the time between realignments, but switches to high
values when some negative news hit the system. These shocks can be related or not to
the evoiution of fundamentals. If the fundamentals imbalance is karge this can lead to the
collapse of the band.

This argument Is similar to the peso problem literature. If the probability of o
realignment Is positive (w>0) and the subjective distribution of the exchange rate
incorporates this possible event; ‘a fortior”, if the devaluation does not occur, the
observed dato will tend to underestimate the actual risk which agents percelve in the
foreign market. Indeed, the existence of peso problems in exchange rates create
problems of non-stationarlty In the exchange rates (Krasker (1980).Obstfeld (1987)) and
prevents convergence In Interest rates. Thisis @ common problem to exchange rates pegs
as the paralelism between the ERM turmoll and the recent new ‘peso probiem’ In Mexico
liustrate,

The consequences which can be drawn from this analysis will be developed ot
length In the remainder of the thesis: the first consequence regards the need to improve
target zone models and the second is related to policy Issues.

From @ theoretical point of view, It would be desirable if the target zone models
conveyed the variable influence of fundomentals. The next chapter presents a dynamic
mode! In which the evolution of expectations Is only occasionally offected by the
behaviour of the fundamentals.

The economic policy implications of the empirical analysis are developed In
chapters four and five. The idea Is linked to the question we put at the end of lkast chapter,
that Is, the reasons for imposing o target zone on the exchange rate.

The evidence shows that in the long run, the target zone aimost behaves like a
crawling peg. as Bertola & Caballero (1993) have anticipated for @ target zone with
imperfect credibiiity. Why then, is It necessary 10 go through those stressing periods of
turmoll, where the reputation of govemments is put at stake If, In the end the markets go
thelr way?. This Is of course the pessimistic interpretation of the ERM experence. In fact,
the ideqa of managing exchange rates Is not very popuiar at the moment, but we are of

'5-Ayuso ot al. (1994) use a simiiar gpproach. However, they assume that the evolution of fundomentcls &
Inear (instead of attempting to measwre it) and then compute the probabiity of realignment.
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the opinion that exchange rate management is not impossible and it may be beneficial.
Finally, it Is a fact that, sooner or later, the Issue reappears because the exchange rate Is
a key variable to manage economic interdependence and. hence, policy coordination.

Therefore, a more constructive Interpretation would be 10 stress the benefits of o
exchange rate peg and to identify the flaws of the system, so that it can be redesigned.
The results gliven In the last part of chapter one take this perspective. Emphasis Is placed
on the importance of reputation and commitment for the sustainabliity of the target zone.
These ideas are taken up again in the second port of the thesls.
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Appendix. Computation of initial conditions

In principle the starting values for the Kalman Filter a, and P, are given by the
mean and the covarkance matrix of the unconditional distribution of the state vector.
However when the state equation is nonstationary the unconditional distrdbution of the
state vector is not defined. Unless genuine prior information is avallable, the initlal
distribution of a, must be specified in terms of a diffuse prior. If we write Py=x/, where x is
a positive scaiar, the diffuse prior Is obtalned as x->e. This comesponds with P,,":O. The
distribution Is an Improper one since it does not Integrate to one. However, as Gomez &
Maravall (1993) note, the use of the so called big x method Is not only numerically
dangerous but also Inexact. Altemative Initiclization procedures can be found in de Jong
(1988) (the one used). Carraro & Sartore (1987) and Gomez & Maravall (1993). In de
Jon@’s algorithm It Is assummed that the initial state vector can be partitioned into D
nonstationary and N-D stationary elements, and expressed as:

a,=Cy,+C,Y,
where v, Is a Dx1 vector containing the D non stationary elements, with a diffuse prior, that
Is Var(y,)=eel Ot (Var(y,))'=0. while y,. an N-Dx1 vector has a proper prior, that is,

EG)=m Var(y)=V

In our model with stationary errors m Is @ 3X1 where the first element is set equal to
a consistent estimate of p ond the two other elements are zero, while V s diagonal matrix
with the first element equal to zero, as given In Appendix 1; y, would be set equal to ¢,
while y,=(u n,n,.,) > C,=(1 000} and C,=(0!y°. The use of the big x approximation for ¥y,
Is avolded by extending the Kalman Filter as follows. Define

X=0¥, 0
where 0 In () is a null matrix with D columns. (so in the model D=1). Then the standard
Kaiman Filter recursions would be initiated with

P 1=CVC,

The recursion for the state vector Is augmented so as to become o recursion for the
matrices A, and A,,,. defined as:

A=A+ FN, t=1....7T
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where
N=X;-2A 1.,
Aga=TA,
with A, ~=(C,m C))
and
5=S,,+NF/'N, =1,..T
with S;=0

The output from the above recursions Is used to construct the required statistics
from the diffuse prior model as follows. First, partition N,. A, and S, as follows:

N=v’ N'). A=(a’A’) and 5=(S,S,)" with

$i=(S"7 5] Sp=(5",S)

Then, as shown by de Jong (1988), the estimator of the vector for the diffuse prior
starting values Is:

a=A/(1 -§,'5)"
and

PFP',OA‘,S',-A','
where §°, is the generalized inverse of §°,

The log likelthood function, ignoring the constant term, is given by

£,=-BEIn| F,| - 165 P-%in| S, | +14s",'S",'s",

The expression for the log likellhood assumes that the recursions are carried on untll
the end of the sample. However once S, becomes nonsingular the diffuse filter can be
collapsed to the usual fiiter, If %, Is nonsinguiar at some point t=1, then the usual Kalman
Filter can be employed starting from values obtained for g, and P, for t=t.

It can be shown that §°, Is non singular if

nc,z.c,rz.c,mrz...cT.2)=D
Since In our particular case r(C,’Z°)=1, we can truncate at t=1. and the log likellhood
function for the T observations becomes

£=£,-%ETIn| F,| -%xze, F e,
with £, defined as above and the sums evaluated only at t=1.
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A Dynearmie Meodel of Targel Zzones

After the Basel-Nyborg Agreements, the ERM survived for more than five years
without realignments. However, the diverging evolution of the fundamentals generated
large implicit misglignments in the exchange rate. The apparent curency stability in this
perod went hand in hand with the accumulation of deeper tensions and when these
tensions eventually came to light, @ series of exchange rate crises ond multipie
realignments followed which roughly reestablished exchange rate equilibrium, as we have
seen in figure 2.9.

The main objective of this chapter Is to develop a dynamic model of target zones
in order o give a formal explanation for the complex relation between fundamentals and
exchange rates In a target zone which we highlighted In the previous chapter. We claim
that fixing the nominal exchange rate within @ band while divergences In the
fundamentals persist may allow deviations from the equitibrium exchange rate in the short-
run (the so-called honeymoon effect), but It will eventually become unsustainable in the
long-run. More precisely, we intend to show that a target zone with diverging
fundamentals conveys g perverse mechanism which sooner or later leads to its collgpse.
The experence of the ‘new EMS’ and its ultimate coliagpse are consistent with this
Interpretation.

We have seen In chapter one that when the target zone regime is credible,
economic fundamentals between two countries are able to diverge more for a given
exchange rate than In a floating regime. We have outiined the attempts to build target
zone modeis which explain why a target zone loses credibllity and eventually collapses
In the face of speculative attacks, but these models are unable t0 endogenously
generate exchange rate collapses. One reason Is that the surveyed target-zones models
do not treat adequately ail the dynamic ospect; of the model, In particular the evolution
of the credibllity. Svens§on & Dumas (1992) compute precisely the expected duration of
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a target zone regime, given a finite stock of reserves; however, they also miss dynamic
credibliiity considerations. which Is in our view the factor which detemines the collapse of
the zone. This limitation reduces the interest of their results. Therefore. developing an
endogenous dynamic process for the credibility In a target zone model seems necessary
to us.

We observed In the models of the previous chapter that in the different models the
honeymoon effect was fixed over time. We also noted that imperfect credibllity reduced
the honeymoon effect. The rational expectations hypothesis (REH) which underlies the
solution, while being essential to obtaining a closed form solution in target-zones models,
strongly constrains the reiationship between the exchange rate and the fundomentats In
the form of a fixed honeymoon effect. Thus, If we are able to dispense with the limiting
REH hypothesis, whiie preserving the rationality of agents. we may be able to introduce
expliclt dynamics in the target zone, such that the the credibility and the honeymoon
effect evolve with fime.

This Is done in section | by setting up a mode! with heterogeneous bellefs: each
belief Is based on a different model of exchange rate determination. This Implies departing
from the expectation formation mechanism impliclt in the standard models. Nevertheless,
there Is still a representative agent who solves an optimization problem, so that rational
behaviour Is preserved; he Is simply faced with two different beliefs from which to make
up his expectation, rather than a singie model or belief as In the standard REH. This
specification stresses the existence of an implicit conflict between beliefs in o target zone
system with diverging fundamentals.

After obtaining some Insights from a mathematical analysls of the model In section
il, we simulate the model to examine different exchange rate trajectories (section lil). We
examine the characteristics of these trgjectories, which depend on the degree of
divergence between the fundamentals of the two economies. The observed stability of
the ‘'new EMS’ while the fundamentals between member countries continued to diverge
can be explained by our model; we refer to this feature as the dynamic honeymoon
effect since it changes over time. Although the target zone may endure periods of strain
(attacks), the zone necessarily collapses, given the divergence of fundamentails. In ihe
next section (IV), we show that this outcome can be interpreted In terms of reputation and
credibliity; this perspective also highlights the reasons for the empirical failure of target
zone models. Section V sums up the conclusions.
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I-A TARGET ZONE MODEL WITH HETEROGENEQUS BELIEFS

It has long been recognzed that structural models Incorporating rational
expectations have falled 1o expiain the evoiution of exchange rates after the collapse ot
the Bretton-Woods system (Meese & Rogoff (1983)). This fallure has generated a seres of
studies on how expectations are actually formed in the maorket and it has opened @ vast
field of theoreticol research in which the strongest assumptions of the REH have been
abandoned'.

The departure from REH is always hazardous since, quoting Goldberg & Frydman
(1993). ‘the great appeal of the Rational Expectations paradigm is that ... the implied
expectations of the agents have superior theoretical properties in terms of unblasedness
and consistency...and any attempt at moving away from the RE framework immediately
implies the presence of some degree of arbritariness and Inconslstency”. Thus, we have
to be careful to maintaln the rational behaviour by agents when specifying of the model
but aliow the market to hold heterogeneous beliefs.

Agents In financial markets form their expectations under uncertainty and
presumably do theilr best In a rotional way to produce forecasts. The uncertaln
environment is crucial for the generation of heterogeneocus expectations which Is
invariably found among individual agents. Actually, It Is dificult tO0 reconclie the
omnisclence implied by the REH with the behaviour of the markets. Kurz (1991) stresses that
agents may exhibit drastic differences In beliefs even when they share the same
Information; this does not imply at all that they are inefficient, but that after efficiently
processing the Information, different agents draw different conclusions, according to their
different but rational beliefs. Kurz concludes that sclentific knowledge ks limited and many
different theories are compatible with the behaviour of the data. The existence of wide
gaps In the knowledge of the agents about the economy results In a speculative search,
which forms conjectures, hypotheses or theories and these are the main source of
heterogeneity of beliefs’,

!-see. tor Instance. Frankel & Froot (1987.1988), Allen & Tayior (1989). Goodhart (1991), and for @ survey
Fronkel & Rose (1994).
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This heterogenelty of beliefs con be captured by a model in which the morket
expectation Is the result of aggregating the private beliefs of iIndividuals agents. Individual
agents form their expectations conditionglly on their information set and according to
different structural models, not just the one model or view of the word implied by the REH.
The ogent’s Information set mainly consists of the observed past data and of thelr
knowledge about the evolving environment.

Note that none of the models which agents have In mind necessarily comesponds
with the ‘true’ model, from which the exchonge rate process actudily derives. As a matter
of fact, since the effective exchange rate Is inffluenced by market expectations. it will be
driven by the dominant model In which the market belleves, regardiess of whether it
makes economic sense or notl.

Fundamental and Institutional beliefs

The existence of heterogeneous beliefs Is an inherent feature of target zones
regimes since the co-existence of two different wellestablished models for the
determination of the exchange rate are impilicit:

-On the one hand, there Is the assumption that the exchange rate has to return 1o
Its equilibdum level determined by macroeconomic fundamentals. This level would
correspond 1o the free float solution and it determines In our model the fundamental
beliefs.

-On the other hand., when an Institutional exchange rate arrangement s
established there exists a commitment adopted by the authordties 1o keep to the
arangement and this commitment to defend the parities influences the Dellefs of the
agents. We refer 10 these beliefs Qs institutional beliefs.

Then, each model generates a distinct bellef structure. The market expectation will
result In an aggregate of the expectations generated by both beliefs. Hence, one of the
crucial questions to settie Is how this aggregaotion Is determined. We start by describing the
expectation which each type of bellef generates.

Fundamental beliefs (F). The core hypothesls of any structural model is the

assumption that the exchange rate must ultimately be consistent with the level of
fundamentails so that the equilibrium exchange rate (3) fulfills some specific fundamental
equilibrium relationship, such as Purchasing Power Parity (PPP). Fundamental bellefs evolve
in the form of adaptive expectations so as to capture this Idea: we assume that the
nominal exchange rate, s, Is expected to return to the equilibrium §, at an adjustment
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speed determined by the parameter p:

Fy: AS,0=p(E(,,)-S) ()
The superscrpt (In this case F) denotes the expected exchange rate change on
the basks of the coresponding type of belief, the corresponding subscript refers to
expectation ot time t regarding t+1. When the cument exchange rate Is lower than the
equillbrium exchange rate. it Is expected to depreciate and viceversa.

institutional beliefs (N on the other hand, are determined by the existence of a fully
credibie target zone, comresponding to the basic model in chapter ona. The commitment
of the authorties to Intervene at the margins of iuctuation to defend the band Influences

exchange rate expectations throughout thelr whole range of fiuctuation.

This result has been formgally obtained in chapter one. Fundamentais (3 follow a
Brownlan motion procass which is regulated at the margin when a target zone Is set up.
The solution to this model Is of the following form, which Is equivalent 10 the expression
(1.10) In chapter one:

5=5+9(5.5,.5) (2

where s, s. are the upper and lower limits of fluctuation and Q Is 0 non linear function of
the fundamentats, in our case $. The non-linearity implies a wedge between the evolution
of the fundamentals and the exchange rate. which delivers the so-called honeymoon
effect.

Exchange rate expectations conditional on the existence of the target zone are
detemined by the mapping between the position of the exchange rate in the band and
exchange rate expectations in this model, such as it appears in figure 1.2. Writing the
exchange rate in terms of deviations from the central parity (s '=s-C), the institutional beliefs
are defined as:

=4S, =2’ (57)
&)

Vs<s'ss,= Q<0
where Q’ Is a non-linear function derved from Q. and corresponding to expression (1.11).
The closer the exchange rate Is to the upper lmit-s, (lcwer tlimit-s), the larger the
appreciation (depreciation) that is expected.

It is important to note thot the magnitude of the honeymoon effect is largely
determined by the width of the band and the drift In the fundamentals, with no explicit
consideration of time and, In this sense. the honeymoon effect is static. We will see below
that on the contrary our modei aliows the projec‘ﬂon of the honeymoon effect in time.
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Market expectations

Given the two models which potentially enter in any individuol cgents beliefs, the
market aggregates private bellefs to form the aggregate expectation. We assume that
the market Is composed of an arbltrarlly large number of agents (&=1.2.....n), whose
individua! expectations (A, 1.1) Qre a welighted average of the expectations derived from
the fundamental (F) and the Institutional (/) beliefs they hold. with weights equal to w,.1-
w,, respectively. It s further assumed that the expectations derived from the two types of
beliefs are homogeneous across agents:

F=Fy =,V I

However, each agent Is assumed to place a different weight 10 each belief,
according to their iIndividual perceptions of readlity; individual beliefs are consequently
heterogeneous.

The market aggregate expectation is then simply the welghted average of the
fundamental and Institutional beliefs:

As'{M =W"Fr"(] "Wb’r' W"‘:,'ZZ er
D<w, <)

Aggregating the agents, the overall market expectation can be obtained:

Bslfa= 00, A =W ) - W), @
Osw,<1

This specification Is simiiar to that in Frankel & Froot (1988) in which each type of
belief represents a type of agent In the market’. We adopt however a slightly different
interpretation. The market Is thought to be a representative agent which forms its forecast
as a linear combination of the forecasts generated by two different models or beliefs.
Zeliner (1986) gives a formal Bayesian justification to this approach and shows its optimality
under uncertainty. Now we turn to explore the Issue of optimality in our model.

Optimal forecasts

The market aims at maximizing the yield of its investment In forelgn exchange and

2. Also note that (4) s a restiatement of the exchange rate expectations in conditional form which
appeared In the previous chapters In which F represents the free float solution. Therefore, our model provides
an atemative Interpretation of that expression.
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in doing so It needs to formulate the most accurate forecast, conditional to ts knowledge
of the economy (conveyed by the two models) and the information contained In the
data.

Since the error varionce of any linear combination of forecasts Is lower than the
variance of any Individual forecast, the combined forecast of the models improves upon
any single forecast. Consequently, the market will find t optimal to use @ linear
combingtion of forecasts (see Granger & Newbold (1986)). such as in (4).

The values for F and | are now measured at each period from the data. Therefore
the question to solve is how to select the optimal weight w, which minimizes the one-step
achead forecast erors (£"). Subtracting (4) from the actual exchange rate change, the
respective one-step-ahead forecast errors of the perod are:

E=w/(ED +(1 -W)(E)
where
EY'=AS,,-AS) v Er=AS,, Fp; Ei=AS,,, -],
it Is Immediate to show that the market one-step-ahead forecast errors are
minimized by obtaining the Least Square estimator of w, from the regression:
Y. =w, X, +U,
where (5
Y =AS,-lg X=F-lg k=1...t-1
which, rearranging terms Is equal 10 (4), but with actual exchange rate changes repliacing
the market forecost.

Allen & Taylor (1989) show that in the foreign exchange market the recent past
influences the current forecast more than distant periods. Thus, we will consider that the
memory of the market Is short and most recent observations carry more weight in the
determination of the curmrent forecast. This Idea can be grasped with a Discounted Least
Square (DLS) estimator, which updates the weight of the estimator according to the
following expression®:

Wy =W+ GLY - w,X):
- X, 6)
' X (Z,:‘ A1) o XE

The estimator has been expressed In recursive form for latter convenience, where
the term G, Is the recursive galin (see Harvey (1981).ch.7). The parameter A Is the discount

s This type of astimation Is o particular case of Genetoltzed‘Leos? Square. ond the estimator & unbiased and
efficient (see Harvey (1981).
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factor; the lower A, the more weight Is camed by the most recent past and the faster
expectations are updated (A=1. in the ordinary least squares case).

Thus, the optimal rule is simply a DLS updating rule of the parameter w, derived
from minimizing the past forecast errors. The model which has performed better In the
recent past will gain weight in the curent perlod forecast and viceversa.

Finglly, as we indicated above. structural knowledge of the economy Is Incomplete
and the market ignores the ‘true’ process goveming the exchange rate, which we
approximate In discrete time by:

§,%5,_, *OAS, ) *V, o
v~N0O.0)

This can be Interpreted as a random walk with g drift which depends linearly on
market expectations (we go into greater detail on the interpretation of the parameter 8
below). This disparity between the ‘true’ process and the interpretation of the realzations
of the process by the market provides the driving force for the model dynamics.

Divergence and confiicting expectations

We assume that the equilibrium exchange rate (5) follows a random walk (that Is
the discrete time version of a Brownian motion) with drift u, such that in each period it
diverges from the central parity at an expected rate equal o u:

S-r‘l’;r*ﬂ*'r; C,"MO,C’;) (8)

Recalling that the equilibrium exchange rate Is given by PPP and denoting the log
of domestic and foreign prices by p and p, respectively, where ‘forelgn’ can be
interpreted as an average of the member countries of the zone, it follows Immediately
that the drift In the equillbrdum exchange rate s equal to the expected infiation differential
(r-n)° between the countries:

S=p-p* = AS=Ap-Ap*=n-n*; E(AS)==(n-n")° ®

Therefore, we can freat the drift of the process for the equilibrdum exchange rate,
i. as a measure of divergence between the economiles.

Figure 1 compares the expectations generated by both models In a target zone
with a 12% fluctuation band. The unit perod adopted is one month, so that the plot
displays monthly expectations; the exchange rate Is expressed In (Iog) deviations from the
central party, which s nomalised to one (hence, its iog Is equal to zero). Assuming that
the equllibium exchange rate Is set equal to the central party (5=c=0), both types of
bellef predict that the currency depreciates when It Is In the lower part of the bond ond
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Figure 1- Exchange rate expectations: Fundomentalists ond institutionalists.
Fundomentdalists have inear expectations but, If there exists divergence in the fundamentass, thelr expectations
are not constant with respect to the position of the exchange rate in the band. Institutionalists have non-inear
expectations which are constant with respect 1o the exchange rate position within the band.

that it appreciates in the upper part of the band.

What happens as fundamentals drft away from the central parity?. If we assume
Q posttive drift, the expectation derived from the fundamental tellefs shifts upwards by a
magnitude equal to the drift each period. as we can see In figure 1.

On the contrary, for the case of Institutional beliefs, the outcome Is In principle
ambiguous because they can be seen to be based elther on the evolution of
fundamentals-from (2)- or on the position of the exchange rate in the band -from (3);
these two mappings are both consistent In the- static sefting represented In figure 1.
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However, If the fundamental belief conftributes to the exchange rate movements (w>0),
the mappings become inconsistent, because the position of the exchange rate In the
band wili not correspond with the current level of fundamentais®.

We assume then that, when forming their insttutional beliefs, agents take Into
account the position of the exchange rate in the band. which is immediately observabie
and the level of fundamentaits is only used to form fundamental bellefs: If the exchaonge
rate qualitatively behaves within the band as the institutional bellef implies. this assumption
Is consistent with what agents are observing. Thus, institutional bellefs are static with
respect to the position of the exchange rate within the bond, as figure 1 displays.

Under these circumstances, while the Institutional bellef forecasts an appreciation
of the cumrency. the fundamental bellef will eventually forecast a further depreciotion
even when It reaches the limit of fluctuation. Consequently, the expectations derlving from
the different beliefs are not only heterogeneous, but aiso eventually conflicting: hence,
one of the models must predict Incorrectly. The potential for conflict cannot be ultimately
avolded glven the establishment of a target zone anong economies with diverging
fundamentais, as the ERM.

Even If the ERM parities approximately comesponded to their equilibrium exchange
rate gt the time they were originally determined. the exchange rate equilibrium has
subsequently deviated from the central parity over time, provoking misalignments in the
nominal exchange rate. Furthermore, the ERM has displayed recurrent periods of calm
which have been Invariably followed by exchange rate crisis and realignments,

The obscure rekation between fundamentals and the exchange rate documented
In chapter two can be Interpreted In the light of our model as the evolution of an
underlying confiict between the two types of bellefs, where one or another bellef has
dominated the market at any particular moment. The endurance of ERM partties for years
while fundamentals were stil diverging can be basically thought of as perods when the
institutional belief dominated the market, whereas the turbulent periods preceding
realignments of intrinsically weak currencles represent episodes when the market followed
the fundamental belief. Our analysis will allow us to explore these Issues after the effects

of interventions are taken Into account.

‘—Tho parameters which determine the solution to the institutional belief undetying model could be updated
n order to reconciie both mappings. However, the dynamics of the model may be such that long deviations
of the equilibrum exchange (ate conespond to exchange (ate equal to the central partty, and. in this case.,
reasonable parameters cannot be found.
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The signalling effect of Interventions

when a target zone is established for an exchange rote, there Is an assumed
commitment to defend the band. The effect of interventions on market expectations
raises the issue of the sustainabillity of the exchange rate commitment. We assume that
the authorities only Intervene at the edges of the band and that these interventions are
infinitesimal®. In chapter one we discussed the effects of interventions and reserves on the
credibliity of the target zone: the approach here tries to Incorportate those considerations
In our specification. ’

Let s  be the exchange rate for the next period conditional on no Intervention, and
1 the period when an intervention is necessary. Then, when the exchange rate Is driven
outside the (upper) band (s,<s =s,,+8AsY,, .+v,). o sale of reserves (R) will take place to
keep the exchange rate at the edge of the band (5,=s ). For simplicity, we will assume
that AR=-(s-s,) <0. The effects of this Intervention can be considered from three
perspectives: fundamental beliefs, institutional bellefs and the overall market expectation.

Fundamental beliefs: expressions (1) and (9) imply that unsterlized interventions
affect the fundomental belief. the monetary contraction derived from q loss of reserves
could affect the price level and would consequently push down the equillibrium exchange
rate, reducing the depreciation expectation arising from the fundamental belief and
hence easing the pressure on the currency. Despite the appeal of introducing a more

formal intervention-sterilization ramework into the model, we will assume in this paper that
Interventions are sterllized to emphasize the role of expectations. This being the case, the
authorities only intervene when it Is necessary (marginal interventions) and rely completely
on the signalling effect of interventions to manage the exchange rate within the band,
so that fundamental bellefs are not affected.

institutional bellefs already account for the expectation that the authorities will
intervene at the edge of the band when producing forecasts. Therefore, the signalling

effect of interventions Is automatically incorporated into the target zone model and It
generates the characteristic non-linear relationship displayed in Figure 1. Since by
definition, Institutional beliefs always attach perfect credibility to the band, effective
interventions do not affect thelr expectations, elther.

5.1nis s the assumption undertying the basic taget-zone modet which determines iInstitutional beliefs. It is
stroightforward to infroduce Inramarginal kit ~rventions. We already know that the result would be a higher sope
of the institutional bellefs curve and therefore a higher stabiling effect on the taiget zones. However, It would
akso Imply a lkarger arain of reserves.
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Market expectations are on the contrary concelvably affected by interventions
and we have to devise o method so as to incomporate them into the model.

We saw In chapter one that interventions may send two conflicting signals to the
market: on the one hand, when the band Is put under strain and # Is successfully
defended, It Is reasonable to think that the authorties will gain credibliity (a positive
signal); on the other hand., Interventions erode the stock of reserves of the Central Bank
and the abillity of the authortties 1o defend the bond In successive periods of pressure.
Furthermore, the recurrence of intaerventions may alert the market to the future viabllity of
the zone and consequently about its eventual sustainabiiity; both factors send negative
signals to the market.

Thus, the question to settle Is which type of bellef will gain dominance when an
Intervention takes place. In other words, how interventions affect the dynamics of w,.
given that a net negative signal will presumably be reflected in o larger weight of the
fundamental belief in the market, and viceversa. We introduce the following mechanism
to account for this Intultion.

According to the updating mechanism of the model in (6), It can be observed that
the effective exchange rate change As=s,-s., should be used In the next perod's
estimation of the weights. This would Imply taking fully Into account the positive signal
derved from Intervention. At the other extreme, If the Intervention had been dismissed by
the market, the updating would be maode as If no intervention had been carmed out:
As =s"-s,.,. The signalling effect of interventions Is then easlly incorporated Into the model
taking these two options as extreme cases, and modifying the exchange rate change
which effectively enters into the updating process (As™) in the following way:

AS”=AS YAR =(s,-s._ )+ (s -S.) (10
where O<y<1 Is an increasing function of the number of interventions:
Y=(#AR-1)/(#AR+1)
where #AR Is the number of Interventions. This specification captures the intultion that
highest positive signal s obtalined with the first intervention. and it decreases thereafter:
#AR=1=y=0=A5"=5 -5,
#AR—30 =y 1 = A5 58, -5_,

At the first Intervention, the market takes fully into account the intervention; whiist,
at the limit the market will update as If there woukd have been no intervention at all. This
mechanism conveys the Intultion that the negative influence given by the drain of
reserves eventually offsets the positive signal derived from a successful defence of the
band.
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I-MATHEMATICAL ANALYSIS

The aim of the model outlined above is to explore the dynamics of the exchange
rate In @ target zone system, where the Interoction between different and eventually
conficting bellefs In the market determines the evolution of the exchange rate. This
section explores, as far as possible, the characterstics and restrictions of our model from
a mathematical point of view and the next section relies on a simulation analysis to
overcome the limitations of the mathematical approach.

Some restrictions are necessury 10 obtain expiich results from the mathematical
angalysis. In particular, we constrain the range of exchange rate fluctuation to explore to
the upper part of the band (s>¢) and 1o overvalued exchange rates (5 > s)°. These are
not strong assumptions: on the one hand. for positive drifts, below the central partty
fundamental expectations drag the exchange rate towards the upper band. whereas
Institutional expectations pull it towards the central parity, so that both forces are upwards
and the exchange rate Is expected to remalin in the upper part of the band; on the other
hand, If the exchange rate depreciates above its equllibrium level, both bellefs anticipate
an agppreciation. With these conditions, It follows that

vt F>0.1<0 - X>0.G>0.

The model can be expressed as a system of four difference equations, goveming
the market expectation s, the weight attributed to fundamental bellefs, w, the equilibrium
exchange rate § and the effective exchange rate, s. The iagtter equation Is redundant and
the dynamics of § are exogenous; therefore after soiving for / In equation (4) and
substifuting terms in (6). this can be seen as a system of two difference equations with @
forced motion conveyed in (8). Only In the cases In which Interventions are necessary, the
mechanism which appears In equation (10) substitutes the effective exchange rate

¢ We aiso assume In what follows that e=0, |.e. the process for the fundamentals is deterministic ond. uniess
otherwise stated, that v=0 100. Andlly, (D=0 < ¥ which Is only the case when the process assumed for the

fundomentalist Is driftiess. These assumptions do not change the qualitative results of the analysis. but saves us
from compiicated notation of MINOT order tems.
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change. We con then write:
ASfr =W F+(1-w)l, 4"

G(8-1)(Asm+v)). Vs<S, ©")

a w'"d -{ G,[(S, "S,_‘) *‘Y(S ‘ "S,_]) -';—((Sf. "s'_| ) "‘V,)) . vsf.so (6” )

AS,,.,H +e, Cp

From (6°) we can see that, for the system to0 have endogenous dynamics, |.e:
dynamics which do not depend on the stochastic terms, it Is necessary that 8 Is different
from one, otherwise w would be constant. The parameter 8 can be interpreted as follows;
there exists a group of agents who do not contemplate any particular model, but who
follow the mood of the market, represented by the market expectation (and consequently
does not participate in forming such expectation).

Similart kinds of behaviour have recently recelved much attention In the literature,
under different names (stop-loss traders, chartists, nolise traders. etc). The important point
to make Is that its iImplies that the structural models’ forecast overshoot. We will then
assume that 0 is larger than one but the magnitude of such nolse trading Is unknown by
the morket when forming expectations and this gap of knowledge Is cruclal in the
generation of exchange rate dynamics.

We can then think of the model as a system of recursive difference equations in
which changes In the exchange rate imply changes In the same direction in the weights
(intultively, when the exchange rate depreciates, the fundamental belief gains weight,
because the Institutional belief Is predicting less well). However, the opposite does not
neceassarily hold, see equation (14) below. This ‘asymmetry’, along with the forced motion
component in the equllibrium exchange rate process, generates the complex dynamics
of the model.

Nevertheless, we can stll characterise central aspects of the dynamic behaviour
of the model. First, we study the stabliity of the solutions, then we obtain a sufficient
condition for the coliopse of the zone and finally some Indicative results on the dynamics
are worked out.

Solutions and stabillity

The recursive structure of the model implies that stationary points for s (S) are also
stationary points for w (W). We can concentrate on the solution for the weights. from (4°):
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Wow, ewm- o I(s)

F-I(s)  p(ECS,.)-s)-I(s)

The value of this solution kargely depends on two factors: non-lineoarly on the
position of the exchange rate in the band and on the equilibium exchange vaiue, which
Is in turn @ function of time. The complexity of the system makes It unfeasible to find a
general closed form solution unfeasible. Nonetheless, since the values of the welghts are
bounded between zero and one an Important question to Investigate Is whether the
process will converge to those points and. in this case, whether these are stable solutions.
It follows iImmediately that W=0 (- S$=c=0) and W=1 (—=5=8) do constitute solutions to the
system. In fact, they comespond to the phase planes dispiayed in figure 1.

The critical question Is whether these solutions are stable. Taking the total differential
1o the expression above, where d/dt=y, dt/dt=1, ds/dt=v, (note that disturbances are now
being considered), we obtain:

an

aws= g_‘;" aa_w A (S PG t-v) 1" plh -5 12)
A= 1-9)-(S)Y

Let us now evaluate the sign of these derlvatives at the solutions

-
dW|W=-ApT°fv,:Vv,>O = dW|,.>0.

dW|w_,-AT")(p-v,);vV,>u = aW|,,>0
S

Therefore, when there is 0 positive disturbance at W=0 the system willl follow an
unstable trajectory, since the Increase In w will provoke an exchange rate depreciation
(f 3>s) and this will transiate In @ further increase In w, and so on. The inverse process
occurs for W=] when the disturbance Is larger than the drift In the fundamentals.

Relaxing the assumptions used In this analysis (.e. no disturbances in the equilibrium
exchange rate, no drft implied in Institutional bellef) adds complexity to the above
expressions but does not change the conclusion, which Is that the system Is potentially
unstabie at the extreme market belliefs.

Sustainabllity of the target zone and collapse condition

The second Issue to explore Is the potential for collopse of the target zone or, In
other words, the sustainabliity of the band. The eventual collapse of the band Is provoked
by the persistence of market expectations which drive the exchange rate outside the
band. This depends on the beh.aviour of the system at the edges of the band. Let us
retake the previous discussion on intervention or.{d assume again that the exchange rate
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increases and eventually the edge of the target zone band Is breached at some time t,
so that a Central Bank Intervention Is necessary to defend the band. From (4). next
pericd’s change In the market expectation Is:
AS v =AS_, AW, (F-(SJI+WAF, , «(1-WDAl ;: 13

This expression has no definite sign. When it is negative the exchange rate retums
to the band with no further Intervention. However, when this expression Is positive, a
second consecutive Intervention will be necessary to keep the exchange rate at the edge
of the band. Since AF,,,~0.4/,,,=00ond /,,,=I(s,). updating (13) for the period of the second

Intervention simplifies to:

As‘ﬁ R3] =AS::'1 *A w(d .t02{ Ftol -l(s) ) ( l ‘l

The sign of this expression only depends on the change in the welight (the rest of
the terms are positive). Consequently, a sufficient condition for (14) to be positive is that
Aw,,,..20. The sign Is determined from (6°°): while the galn G Is positive, the term In
brackets may be negative. ignorng the stochastic term, and taking into account that
5..;=S,. this term simplifies to (y-1/8)(s-s,) so that a necessary and sufficient condition for a
positive increase in the weight in the period Is that 1/8<y,,,<1.

When that Is the case the market will expect further depreciations. More
importantly, since y Is an increasing function of the number of Interventions, the above
condition for increasing welghts verifies thereafter (1M<y,,,<y..,<...<]), so that additional
interventions are required for the band to be defended. Given the dynamics of the
system, these new Interventions drain the stock of reserves but are unable to reverse the
expectations of the market. At this point, the band will be perceived as not sustainable
ond institutional bellefs will swiftly be abandoned, precipitating the realignment.

This sufficient condition for coliapse may seem quite complicated. but actually we
can restate It In @ simple practical rule:

COLLAPSE CONDITION

For 1/8<y,,,<1 and positive misalignments (3-s >0) the target zone will coliapse
when two consecutive interventions are necessary. I.e. when the exchange rate does
not return to the interior of the band after one intervention.,
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Fixed points

Up to this point we have shown that the system is potentially unstable and under
certaln circumstances, t may collapse. In this sub-section we oim at getting some
understanding on the complex dynamics of the model by exploring the characterstic of
the fixed points and dynamic moppings of the exchange rate (s) and weight (w).

Figure 2.a0.b magps the current value on the future value of s and w, respeactively,
obtained from expressions (4.6). Each line represents the comesponding mapping for given
vaolues of wand srespectively. This analysis is merely indicative and we have made several
simplifications, such as keeping the gain and the equillibrium exchange rate fixed (5 =10%
larger than the upper limit of fluctuation) and dismissing the effect of interventions on the
mapping. The Intersection of the lines with the 45 line represents a fixed or equilibrium
point of the mapping. Observe that the different equilibrium points are stable for the
mapping (s,5,,) . although for high values of w the equillibric are beyond the target zone.
On the contrary, the equllibrium points are unstable for the mapping (w, .w,,)).

This Is a partial picture of the system dynamics, since It iocks the link between the
dynamics for the exchange rate and the dynamics for the weights. As a matter of fact,
the evolution of the system makes the mapping switch between both curves In figure 2,
so that the actual mapping is obtained by jJoining points between different lines. We use
this Intuition to draw a non-collapse (NC) and a collapse (C) trajectory In the (w,.w,,,)
mapping which highlights the sort of dynamics expected In the model and sums up the
results obtained In this section. In principle. the non collapse trajectory differs from the
collapse path only In the magnitude of the perturbation, ve>v*, but the difference In the
outcome Is dramatic. In the latter case. the exchange rate reaches the upper limit above
the 45° line and this generates an intervention spiral which causes the band to collapse.

The analysis carmied out In this section has provided useful insights on the workings
of the model, but It Is constrained by the complexity of this non-linear dynamic system. The
chootic feature above suggests that the outcomes are dependent on the magnitude and
distribution of the shocks. We tum next to a simulation analysis, In which exchange rate
trajectories are generated In order to fully Investigate the characteristics of the model.

5



Port I-Models 3-A Dynamic Model of Target Zones

I-THE DYNAMIC HONEYMOON EFFECT

The formal evaluation of the model does not show how the honeymoon effect Is
projected in time. By simuloting exchange rate trajectories, we intend to characterize the
evolving divergence between the exchange rate and the fundamentals. We will aiso be
able to show that the conflict derved from the co-existence of a target-zone and an
increasing exchange rote misalignment (overvalugtion) culminates In the eventual
collapse of the target zone. Since this conflict arses from the existence of divergences in
the process drving the equllibrium exchange rate, the drft parometer y becomes
essential. Thus, we wiil analyse the outcome for different drifts in the equilibdum exchange
rate process.

Exchange rate tragjectories

We intend to generate exchange rate trgjectories that have simitar characteristics
to the recent ERM experience: a pattemn of quiet and turbulent periods, perogdic
interventions by the authorities and realignments. These features depend on the values
assigned to the parameters, so they will be chosen accordingly. in the previous section,
some restrictions on the parameters were suggested, and 1o these we have added other
principles in the cholce of parameters. First, the white nolse terms (v.e) are chosen to have
a low varance, such that they do not dominate the drft in the fundaomentals and they
introduce low ‘a priorf volatiiity in the exchange rate; secondly, the weights and the
exchange rate should be allowed 1o vary widely In time. so as to generate the required
features mentioned at the beginning of this paragraph’.

The Initial setting Is the following: o 12% fluctuation band wihh respect to the
exchange rate central parity ¢ Is established between two countries. The central parity Is

7_Given these considerations, we have chosen as benchmark parameters for the simulation:
om0.08y. 6,#0.005; p=0.56=10; A=08
Also note that, given the function for y. the sufficient condition for colkapse holds from the outstart.
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set equal to the equillbbrium exchange rate at the starting period (1=0). We also assume
that the exchange rate fulfiils its initiol equilibdium condition (s=c=5,=1). Finally, the market
Is assumed to initially maintain fundamental bellefs (w,=1). A posttive drift Is assumed. so
infiation rates differentiols are positive, Inducing an upward trajectory in the equillibrium
exchange rate process. We take one month as unit of time so that ail plots refer to
monthly observations.

With these inltiol conditions and for the chosen parameters. exchange rate
trgjectories can be generated from the model. We will first consider one simulation to
explain how the model works and then we will replicate the process one thousand times
In order to Infer more robust conclusions.

Figure 3.a displays one realization of the exchange rate trajectory. where the
equllibrium exchange rate &) Is driven by o drift equal to 1% per year. Although the
equilibrium exchange rate eventually exceeds the upper band, the target zone lasts much
longer before it coliapses (162 Instead of 75 periods). We can see that periods of calim
and turbulence altemate In the exchange rate, while the misalignment (3-s) tends to
widen. This trajectory con be explained by Fig 3.b. The solid line represents the relative
weight glven to fundomental beliefs by the market (w; the institutional welght is 1-w); the
dashed line and the asterisks display the evolution of fundamental and institutional beliefs,
respectively. The relative welght assigned 1o each type of belief by the market evolves In
time. When the market ‘goes Insttutional’ the exchange rate remalns close to the central
parity, but it can be seen thot there are perods in which fundamental bellefs gain
strength in the market and the exchange rate depreciates.

The mognitude of such a depreciation is determined by equation (4). Nevertheless,
figure 3 lllustrates a remarkable feature: the relative weight of fundamental beliefs tends
to decrease, but in spite of this, the exchange rate jumps to its fluctuation limit with small
Increases In w.

The resolution to this apparent paradox can be found considering the ske of the
misalignment & - 5). On the one hand, as the misalignment increases, market expectations
have decreasing effects on the welght aitached to fundamental beliefs; or, more
Intultively, as fundamental beliefs depart from the actual exchange rate evolution, they
tend to lose appedai In the market. On the other hand, large misatignments imply that small
increases in the weight given to the fundamental beliefs can cause large exchange rate
depreciations. Notice that this Is precisely the interpretation of the realignment risk we
gave In the last section of chapter two. We wiil return to this point when we relate the
results of the models to the crediblility of the target zone.

The confiict and Interaction between both types of expectations Is the crucial Fig
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feature of the model. Further insight on how the conflict of bellefs determines the
outcomecan be obtained from Figures 3.c and 3.d. which dispiay the expectations for
both types of beliefs dertved from the model with respect to the position of the exchange
rate In the band. As pointed out above, while the Institutional bellefs lead to an
expectation which is constant reiative to the position of the exchange rate In the band
(Fig. 3.9), the phase diagram of the fundamental bellefs show the divergence in time (the
line In 3.c follows an upwards spiral trajectory). Once the equillibrium exchange rote has
exceeded the upper limit of fluctuation, the exchange rate may be driven above the
bond and an intervention Is necessan’. The target zone finally collapses (when our
collapse condition is fulfilled), and the exchange rate equllibdum is reestablished In the
form of a realignment (§=0).

The main implication of the model can now be advanced: desplte the underlying
potentlal for coliapse, the realignment only takes place long time after the equllibdum
exchange rate surpasses the upper band. Hence, the zone allows a wide dlvergence
between the level of fundamentals (embedded In 3 and the effective exchange rate
which is reflected In the exchange rate misalignment. This divergence can be seen as a
dynamic version of the honeymoon effect stressed in the target zone literature. It has two
different dimensions, since it can be measured both in magnitude by the sze of the
misalignment and duration by the time Iinterval between the equllibrium exchange rate
surpassing the band ond the realignment,

Degree of divergence and collapse of the band

The timing of the collapse, given the rest of parameters, essentially depends on the
magnitude of the drift, Furthemore, we have Intultively shown above that slightly different
disturbances may lead to completely different outcomes. The working of the model has
been explained with the help of one particular realzation of the model, whose results
cannot be readily generaltzed.

In order to draw more robust conclusions, one thousand (D=1000) simulations of
the model have been made for a wide range of drifts (0.2 % < p <5%). Figure 4 and Table
1 summarize the results of these simulations. Plots in Figure 4 display the period of collapse
histograms, for selected drifts. In the first place, It Is remarkable that the distrdbutions are
not normal and become Increasingly skewed to the left, suggesting again the chaotic
nature of the model. Looking at the table we can see that both for the first intervention

®.we define attacks as episodes of stiain tor the band in which interventions are necassary. each aftack may
last several periods. In the particular draw shown In the graphs, No attack con be sustained by the torget zone.
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distribution (l.e. when the exchange rate reaches for the first time the upper imit of
theband) and for the coligpse distribution, *he statistical tests reject the hypothesis of
symmetry and normality for the distributions. We can also identify the existence of several
peaks In the distributions, and some of them are bimodal. In these latter cases. the reason
Is the existence of one or more sustained attacks, which spread out the distribution and
generate the possibliity of large outliers on the right of the distributions; these outilers imply
that, when the target zone resists more than one or two attacks. the coliapse time s
postponed considerably In time (see range for the collapse time In the table). Looking at
the table., we can also observe that the mean of number of attocks sustained Is lower
than one and the mode is zero for all the drifts, although its range Is wide.

These are general results derlved from the simulations. Further Inference regarding
the effect of different drifts have to be made within the oppropriote framework for
hypothesis testing. The resulting non-normal distributions prevents us from using the central
moments for inference. Actually, although the mean of the distributions Is very close to the
median (see table), the standard devioton can be misleading. Having the empirical
distributions gives us the chance to make Inference on them directly, instead®.

Figure 5.0 shows the mean, median aond fifth quantiie of the collapse time
distribution. Figure 5.b gives us an equivalent picture, but relative to the ‘a prior’ collapse
time (denoted by APCT) defined as the period in which the equillibrium exchange rate is
expected to break through the band, that is, when it reaches the upper limit of fiuctuation
(s,) . Since the expected value of the equllibdum exchange rate per period s given by the
drift u, this Is simply given by:

APCT=s,/y

This value appears In the first entry of the table. In the former figure, we can see
that the collapse time decreases with the size of the drift, as expected. From the tabie,
we can aiso see that the first intervention and the mean for the number of attacks follow
the same pattern.

Figure 5.b tells us about the length of the honeymoon effect, defined as the ratio
between the comresponding values of the simulations (median fifth and tenth quantiles)
and the respective APCT, It suggests that the length of the honeymoon effect tends to
decrease with higher drifts. The hypothesis of a significative speli in the honeymoon Is also
shown In the graphs (see footnote 8): the spell tums out to be significatively different from
zero for all the drifts, but for p=4.7%.5%.. at a 90% significance level, and for drifts smaller

%_For any null hypothesss 1o test, It will be rejected at, for instance. 95% significance level. If the 95% of the
distribution does not comply with the hypothesis. Hence, the null hypothesis In Rguie 5. H, ‘g prior’ cokapse ime
= effective colapse time . Is tested by obtaining the fifth quantie of the collkapse distribution. If that value is
higher than the ‘c priofi’ collapse time, the null hypothesis & rejected.
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than 4.5% for a significance level of 95%.

What about the magnitude of the dynamic honeymoon effect?. Given the process
for the equililbrium exchange rate and the stochastic terms, we can derive a direct link
between spell and magnitude, such that the previous inference is also valld for the
magnitude'®, The difference between this equlibrium exchange rate at the time of
collapse and the upper part of the band measures the magnitude of the effect. The
median values of the magnitude of the honeymoon effect appear in the last column of
the table, where we can see that it decreases with the size of the drift,

'°_substituting in the above expression the effective collapse fime for APCT, and solving fof the exchange
rate (s instead of s). the expected equiibfium exchange 1ate at the collapse tme & obtained.
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IV-PESO PROBLEMS, CREDIBILITY AND REPUTATION

Up to this point, we have just described the numerical results of the model. The
outcome could shed some additional light on the reasons for the empirical fallure of
taorget zone models. We can observe in figure 6 how the simulated behaviour of our
heterogeneous bellefs target-zone model differs from the behaviour of the basic model.

Figure 6 shows the scatterpiot of the effective exchange rate changes with respect
to the position of the exchange rate In the band for the example we have considered
throughout the chapter, In chapter two we have used this relationship (using Interest rate
differentials to approximate the exchange rate changes) to test (ond reject) the basic
target-zone hypothesls. Looking at the groph and comparing it with the Institutional bellefs,
it would be difficult not to reject the target zone hypothesls. The co-existence of two
models Interacting In the foreign exchange market disturbs the basic target-zone
relationship.

Let us Imagine, for Instance. an anglyst atempting 1o test the target zone model
on a data sample generated by our model, where a realignment has not yet occurred.
Let us recall that Institutional beliefs rest upon the assumption of a perfectly credible target
zone. Since the curve representing Institutional expectations has a negative slope, we
have observed in chapter two that the simplest way 10 test the hypothesis of a credible
target zone formally would be to estimate the regression As,,,,=a+bs’+¢, and to test for
b having a negative sign.

This test, performed on our simulated data rejected the hypothesis in 61% of the
replications'’. The analyst would then explore the reasons for this rejection: following the
literature reviewed In chapter two, he would probably point out thot there exists @
realignment risk implied In the expectations.

This realignment risk Is explicitly derived In our model from the existence of two
different (and conflicting) perceptions regarding the exchange rate behaviour, which
break the theoretical reiation dernved from either one of the models. Let us recall agoin
the conditional expectation expression In (1.12), from where the expression for @

"More precisely the t1est on the significance of poramieter b has been applied. comecting the resduais
with the Newey-West method to have into account enor autocoraiation (see section two of chapter two).
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realignment risk was subsequently derived In the second chapter. In our model two
outcomes are also possible;

-that the system prevalls or

-that a realignment comes about.

The market assigns a probability (1-w.w , respectively) to each of these events.
Therefore, expression (4) s equivalent to (1.12) and (2.5) as we have already underined:

ASfr0r =XAS, 1 | po morgrment) {1 “ONBS 51 | csgrumand =W, {1 =W, (1s)
From here, the realignment risk (c,) Is given by the divergences between market
expectations and institutional bellefs:
c, =wyF 1) (16)
and w can be Interpreted not only as the welight of the fundamental bellefs but also as
the probabllity of a realignment (when the equillibrium exchange rate surpasses the band).

Expression (15) refiects the existence of a peso problem In the data (Krasker (1980),
Obstfeld(1987), Lzondo (1983)). We already mentioned this possibility when expiaining the
fallure of the empirical evidence In chapter two. Now the same Iinterpretation can be
applied to our model. Recall that If during the period under study there has been no
realignment (thot Is, the event has not occumed) but that possibllity affects expectations
(end forward exchange rates) In the form of a realignment rsk, the dota will show
anomalles, with respect to the target zone hypothesis. These anomalies as we have saen
in the test on our simulated data consist of the presence of a unit root which lead us to
reject the target zone hypothesis.

Underlying the peso problem then Is the problem of the Imperfect credibliity of the
target zone. We are now going to see how credibllity evolves endogenously in the model
and Is affected by the evolution of the fundamentals, as Bertola & Caballero (1993)
suggest.

Credibility and reputation

The above expression has also been used by Cukiermon & Metder (1986) in @
different context to define the average credibilty (AC) of @ monetary announcements.
AC can be defined as the difference between the expectotion derlved from the
announcement and the expectation which the market effectively holds. in our setup, the
former Is evidently given by the institutional beliefs, which represent the case of a perfectly
credible target zone. Therefore, it Is stralghtforward 10 show that the average credibllity
Is just equal to the realignment rsk defined In (16):
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ACFASM rrer~h =WFl)) 16’)

The smaller AC. the higher the credibility of the announcement. The monetary
announcement In our context is the target zone. The announcement is only perfectty
credible in the periods when Institutional beliefs dominate the market (w=0) ond the
average credibliity Is zero. Figure 7 shows w and AC. The piot suggests that the model
endogenously generates dramatic changes in the credibllity of the target zone.

At this point, It is Important to consider the distinction between credibllity ond
reputation which Weber (1990) makes. Reputation can be seen as a stock varable which
Is determined by the evolution of the system, and it interacts with the credibllity of the
system which evolves as a fliow. We are now In the position to show the feedback
between both elements.

In our model, the parameter driving the credibllity of the regime Is the weight w,
whose dynamics are determined by equation (6°). The gain G, in that expression contains
information about the past performance of the model, in particuiar on the expectations
generated by both bellefs In the past (recall that X,=F,-,. k=1.....1-1). Consequently, there
may exist a link between the Qain and the reputation of the system. Indeed. On the one
hand. the gain is a positive term which determines the loss of credibility induced by
exchange rate shocks; the larger the galin, the larger loss of credibliity In the face of a
shock, since from (6°):

daw/adv=G(®-1)>0 - AC>0

On the other hand, if we take the derivative of the gain with respect to the
exchange rate misalignment, we can show that the gain decreases with the size of the
misalignment:

G _p(I-X?) <0
Hs-5) (AZ+XD? (17

=Y AR < X2

From the first result, It follows that the marginal credibliity 10ss increases with the skze
of the gain. The second result implies that the gain is reduced with the skze of the
misalignment. Hence, consldering both results together, the larger the misalignment the
smalier the marginal loss of credibllity. This outcome Is consistent with the trajectories of our
simulations, where It is observed that the model generates widening realignments; the fact
that the target zone survives with widening realignments should strengthen the credibllity
of the system and this Is refiected in a downward trend of w in figure 7.

The two previous expressions provide us with the elements to define a measure of

109



Part I-Models _ 3-A Dynaomic Modei of Target Zones

reputation. The most suitable candidate Is the Inverse of the gain G”,, since a small goin
derived from a large misalignment Is the observable measure of @ high reputation'?,

The feedback between credibility and reputation Is now apparent from figure 7,
where the increases in w are Inversely reicted to the degree of reputation (G'). The
opposite feedback can also be identified In the plot: losses In credibliity erode the
reputation of.the system, because larger values of w are associated with narrowing
misalignments, which, in tum, increase the value of the gain.

Several points are important to stress. Firstly, the concepts of crediblity ond
reputation Just presented are defined with respect to the relative performance of both
models, such that the crediblity and reputation of the target zone (with respect to the
fundamental beliefs) will be high as long as the expectations are conflicting. Secondly, the
results above show that the magnitude and spell of the dynamic honeymoon effect tend
to decrease with larger drifts; the reason Is that large drifts make the equillibrium exchange
rate diverge more rapidly. inhibiting the cumulation of enough reputation to postpone
further the time of collopse.

Finally, we can rephrase the mechanics of collapse In the model In the light of this
definition of reputation. Since, from (6) perfect reputation (G=0) Is not attainabile; this
Impilies that w may suddenly jump and, more importantly, that the danger of coliapse Is
always present even In systems with high reputation.

The smooth divergence In the fundamentals implies then that the expected size of
realigment iIncreases with time. Therefore, when w jumps and the misaiignment is iarge the
exchange rate may be driven outfside the band, even though the jumps tend to be
smaller due to the accumulated reputation.

12.his Inverse reiation between reputation and the value of the gain s equivalent 1o the Interpretation given
In Bosar & Saimon (1989), whefe ow concepts comespond thelr to iInformation-credibiitty ond Kalmaon gain,
respectively. Furthemore. deriving the gain with respect to the discounting paameter dG/dh <0, we obtain a
positive relationship between siuggishness In the adiustment of expectations ( high 1) and reputation, which aiso
confurns thelr results.
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V-CONCLUSIONS

This chapter has offered a rationallzation of the evolution and collapse of
a target zone regime with divergences in the fundamentals. Note that the intuttive
explanation of chapter two regarding the sustalinability of the target zone follows almost
word for word the interpretation of the model given in the previous paragraphs. Therefore,
the schizophrenic role of the fundamentails, to which we refered in the conclusions of the
previous chapter has been exploined by a formal model of target zones: on the one
hand, the fundamentals determine the collapse of the target zone, due to the large
expected size of realignment which Is accumulated: on the other han!, they aliow for the
accumuiation of reputation and credibllity. These two opposing forces generate the rich
dynamics of the model. All In gll, the exchange rate misalignment Is the decisive factor
for the collapse of the zone even If the system enjoys high reputation.

The main Insight Is that o target zone generates a dynamic honeymoon effect, that
is, the target zone may last for a long time desplte divergences in the fundamentals and
even endure attacks against the parlties, thanks to the accumulated reputation. However,
this short run success Is eventually challenged by the existence of sufficlently large
exchange rate misalignments. The overall result s a honeymoon effect which abruptly
vanishes.

Thus, the mode! highlights the existence of a perverse self-defeating mechanism
built Into a target zone between divergent economies and underlines the internal
inconsistency of exchange rate pegs: the exchange rate misalignment which the target
zone ltself generates becomes the ultimate cause for the collapse of the system. This
comes about due to the existence of a continuous clash between backward looking
expectations, which sustain the credibliity of the zone, and forward loocking expectations
which foresee the return of the exchange rate to Its equilibium level.

The simultaneous accumuiation of both reputation and future instablitty seems to
have been neglected by policy makers, who instead enjoyed the vision of a secure path
to Monetary Union. The ‘new EMS’ developed a high reputation priior to 1992, in the face
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of the large misalignments of the high-inflotion currencles. The existing parities were
credible because the market tended to hold an institutional view which was self-sustaining
and avolded tensions. When dlverse shocks hit the system. its credibllity and the
reputational gains were eroded and the market judged that the parties were
unsustainable, provoking the speculative attacks that followed.

This paper could be contempiated as @ contribution to the current debgate on the
future of the European Monetary System. It subscrbes to the view that @ rfgid target zone
regime In a world of Integrated financial markets faces important problems in the
presence of divergences in the economies; although the system can dellver stability for
a long time and even contribute 10 the convergence of the economies (as we will see
in next chapter). exchange rate disequilibria are simultaneously bullt up and this leads to
the eventual collapse of the target zone.

In our opinion, the direct implication of this Intrinsic instabiiity is the need for @
iaformm of the system, which renders it more In line with the behaviour of the fundamentals
and, as a consequence. more stable. Notwithstanding this. the cumrent specification of
the model does not allow us to consider the issues of design adequately, becouse the
fate of the target zone b predetermined. Only if the target zone becomes an instrument
of convergence might collopse be avolded.

The consideration of convergence requires then a further step: relaxing the
assumption of a constant drift in the fundamentals. When this Is done, we can analyse the
possibliity of convergence in a target zone, that ks, the case for a successful exchange
rate peg. It also aliows us 10 consider altemative and more fiexibie designs aiong the lines
mentioned above. This Is the object of the next chapter.
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Chaptzr &
Inflafion Convergence and
Convergence Bands

When there are divergences In the fundamentais, the stabllisation argument in
favour of target zones only holds in the short-run and the model in the previous chapter
has shown that the cost of maintaining a nominal exchange 1ate parlty today Is a sudden
coliopse of the target zone In the future. Glven this conclusion regarding the fate of target
zone systems when persistent divergences exist in the economies. one could reasonably
wonder what are the advantages of joining a target zone regime.

The ERM has evolved from o stablizing device to a disclplinary device, In order to
force convergence In inflation. In this chapter, we assume that infiation convergence is
Indeed the main objective of the authorities who peg thelr currency to an anchor country
with no Infiation. The underying claim of this and the next chapter Is that the exchange
rate should not be regarded as an objective In Itself, but as an intermediate target to
attain other objectives.

In chapter three the dift in the fundamentals, which was equal to the Infiation
differentials has been taken as exogenous and fixed. Relaxing this assumption allows us
to consider the possiblitty of convergence In infiation differentials. The defiationary effects
of fixed exchange rates are attained through two channels: discipline In monetary policy
and defiation through the external position.

If pegging the exchange rate to a strong currency Is credible, monetary authorities
will be able to explolt the reputation ot the foreign Central Bank (the Bundesbank in the
ERM case). This argument has been exhaustively studied In the literature on international
policy coordination (see clso next chapter). The malin problem Is how reputation s
attained to make this option credible. The framework of our model does not aliow us to
explore this question in a straightforward way, afthough In the final section we will indicate
extensions to make this possible and then the chapter five we will retake the issue.
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Thus. we will consider the second channel: defiation through external imbaolances.
The overvaluation of the cumency exerts a downward pressure on Inflation due to the
reduction of the price of imported goods. This deflationary effect is stronger, the more
open Is the economy. It only requires a minor modification Into the model which s
considered In the next two sections.

Once the model allows for convergence, we are able to explore In section lll the
possibllity of designing a target zone towards such an objective. extending the analysis
outlined In Alberola (1995). The recent crisis of the EMS provides the motivation for this
exerclse. We present a proposal to reforrn the ERM in the transition to the European
Monetary Union. The proposal supports the adoption of convergence bands insteoad of
the fixed bands of the ERM In order to avold large misalignments. Convergence bands are
Implemented through a comection of the central parity and/or the band width to adjust
for infiation differentials. These comrections should endow the system with sufficient fiexiblitty
1o avoid exchange rate crises derived from the support of unrealistic central parities.

After setting up the framework to consider this proposal, it Is evaluated through two
different simulation experiments, depending on whether the band Is allowed to narow or
not. The outcomes of this simulation establish a ranking between the different altematives.
It turns out that there Is an important trode off between fiexiblity and convergence and
that the cument system of fixed central parity and rgid bands Is not the best alternative

in general.
The final section of the chapter elaborates further the convergence bands

proposal and tokes Into account other considerations which may change the conclusions.
In particular, other positive implications that fiexible convergence bands may have are
examined, before being more formally deveioped in the next chapter.
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I-ENDOGENOUS DRIFT

The first step to consider the possibility of an endogenous drift Is to provide a
rationale for it. Let us assume without loss of generality that the infiation of the foreign
country Is zero (p,'=O. V1) so that the equilibrium exchange rote is simply equal to the price
of the domestic goods: §,=p, Therefore, if the domestic country has an Interest In reducing
infiation differentials, one beneficial strategy would be to adopt a target zone regime’.

We can demonstrate this claim more formally by expressing the consumer price
Index (p.) as a weighted average of the domestic and foreign goods prices:

P’ (1-N)p+h(s+p")
whaere the parameter h is the share of Imports in the consumer basket and also can be
seen as a defiator for the economy or the degree of Integration between the economies.
It Is convenient to rewrite the agbove expression as follows:
P =5,-1XS;-5) M

Let us assume on the other hand that wages are fully indexed to the consumer
prices’, and this iIndexation transiates Into increases Iin the price of the domestic good:
Ap°=ApS,,. Since the expected price Is equal to the expected equilibrium exchange rate,
taking differences in (1) and substituting, we can obtain an expression for the changes in
the drift for the fundamentals:

Ap=A?S =hA(S, , -5,.)) @)
This expression Is appended now to the orginal model of heterogenous beliefs to
study the effects of a target zone on convergence. The rest of the model equations and

‘-We impilicitly assume the case of a small country which does not create Infiation problems 1o the toreign
country by pegging the cumency. As a matter of fact, this i the view odopted by the Herature which has not
provided yet a plausibie reason forl the anchor country (Gemmany) to accept the arrangement. The next chapter
treats both countries on equal basis.

Zhis seemingly Innocuous assumption discards the announcement effects of the target zone on infiation
expeciations. in any case, there bk Iittle empiical evidence that the ERM has greatly affected infiation
expectations (see Glavazd & Glovonnini (1989), Collins (1988)). Such announcement effect and the credibiity
attached to It is the issue of the other discipinary channel of exchonge ate pegging. Thus, here the game
piayed between the outhortties and the private sector s dismissed and the fime consistency problem does not
arse.
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assumptions are camed through to this section. We will see that the existence of @
dynamic honeymoon effect. reduces the drift In the fundomentals and promotes
convergence.

Expression (2) could also be expressed in terms of real exchange rate

z=5-(p-p )=5-§

Then, we can see that an overvaluation of the real exchange rate (2<0) exerts o
defiationary effect through the reduction in the drift. This effect Is more Important the
higher the share of Imports. The introduction of a variable drift feedbacks Into the modeil
and affects lts dynomics. as we wiil explore in detail below.

Entry clause and convergence gains

it is useful to define more precisely the concept of convergence. First of all, the
simplictty of the setup precludes any reference to real convergence. We are dealing
exclusively with nominal convergence on inflation rates, atthough the defiation imposed
by the system Is presumably costly in terms of output. Nevertheless, this gpproach is In line
with the philosophy of the Maastrcht Treaty, which ignores the real effects of nominal
convergence altogether. Therefore, we bypass the conflict of objectives between reql
and nominal targets. i.e. the trade-off between Infiation and unemployment, which may
arise In the target zone. We will take up this point In the final remarks.

The question 1o settle Is then whether convergence is understood In terms of the
level of prices or In terms of differences, that Is, In terms of infiation. Each interpretation
conveys different implications for the behaviour of the exchange rate.

The Maastricht Treaty demands convergence In infiotion rates and the
maintenance of the nominal exchange rate In the ERM during the two years prior to the
Monetary Union. This suggests an Interpretation In terms of differences. However, this has
important consequences for the exchange rates and the real economy. In chapter three,
we observed that If no realignment Is made and Infiation divergences remain, the real
exchange rate becomes overvalued.

Let us suppose that the countres adopt a common cumency when Iinfigtion
converges but that the equillibrium exchange rate Is outside the band and thot the
established conversion is equal to the central party or any exchange rate within the band
(in order to avold one-way bets). This would mean that the domestic country enters the
union with an overvalued currency, with no possibility 1o be subsequently comected by
‘nominal’ policy actions.

This unsatisfactory situation Implied b‘y the Maastricht conditions gives rise to the
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problem of a ‘last realignment clause’:. countres with an overvalued cumency will go for
a final regiignment that restablishes their competitive position and this. when recognised
by the markets, will leave scope for one-way bets, infroducing Instability In the last stages
of the ERM (Glovanninl (1993), Begg et al. (1991)).

The alternative would be an approach based on convergence in the level of
fundamentals, whereby not only inflation rates but also prices levels must have converged
to Join the Common Currency. This agpproach implies @ much stronger concept of
convergence. A perod of negative infiation differentials is required In this case. In order
to retum the real exchange rate to the central parity or, at least, within the band’.

Here we wiil follow the Maastricht approach, so that convergence Is defined in
terms of Infiation differentials. We will assume that the domestic country starts with o two
percent drft (u=2%) and converges (In Infigtion) at a speed determined by the share of
imports in the consumer basketl. When convergence Is achleved, the target zone s
substituted by a common currency.

An entry clause has 10 be defined for the high inflation country. Since the inflation
rate depends on the misallignment and this is variable, it Is sensible 10 consider the
evolution of infiation over several recent perods, let us sy one year, Instead of just the
last period. Therefore, o country will be allowed to enter the currency union, when the
average annual rate of Inflation Is below a certain threshold:

ENTRY CLAUSE
(3)
1 12
= <y’
Hys 154w B, s

The entry clause plus the variable drift assumption introduce the possibility of an
additional outcome in the model. Now the target zone will either collapse or be finally
abandoned through the adoption of a common currency*. We can then talk elther of
the fallure or success of the target zone strategy. However, this Interpretation might not
be accurate. in particulor,  may be possible that after the colikapse not ail the
convergence gains are wiped out, despite the Jump In infiation that the coliapse and the
consequent return to the equillibrium exchange rate level may imply.

In order to make this point more clear, let us take the expression for the evolution
of the drift (2) for all the periods. We can then write:
where the sum of error terms is expected to be zero, so that we can dismiss It. If the target
zone collapses at time 1, the last line in (4) Is:

3 This Is the criteron assumed in Alberoka (1995).

d-ln the simulation exercise we will see that an intemmediate outcome s possible: the drift varies around an
stationary value close to zefo and the band does not colapse.
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Hy=, +hA(S, -5)=(1 -h)(u,) +h(As, ~¢,);
By, (1 —h)his(g—s',)-(l -h)2, |1 -h(AS, -¢,) +I(AS, -¢,);
He=y *NA(S,-5) =(1 ), +.... (4)

........

#,=(1 ‘h)'-‘l‘l*zl.? (1-h)""'h(As; ¢,

TRAEOME ol (R DR ORRY, CREEES )
where the iast term represents the Jump In the drift In the colapse time. Some of the
convergence gains will be consolidated if the drift, after the collgpse. Is lower than the
inttial arlft, that is, if y.-p,<0. From (5) this condition hoids if:

By = -N =Dy, « Yo (1-M)hAs,, + RS, -5,.,) <0 6)
The first term ts negaotive and the second term Is positive, but the sum of both terms
Is also negative, highiighting that the endurance of the target zone reduce the Infiation
differentials. However, at the time of coliaopse the jump in the drift may reverse this gain.
In the simulation exercise below we will compute this expression to determine the sign. We
can say In advance that the overall outcome is the existence of small gains, although
there are particular realisations In which the result is positive (u>u)).
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I-SIMULATING CONVERGENCE PATHS

The analysls camed out In this section Is analogous to that in the previous chapter,
but with the modified model. The focus of the analysis shifts now from the magnitude of
the drift to the degree of integration, represented by h, and from the duration of the band
to the possibllity of convergence.

For simpiiclty, we will assume In what follows that full convergence In Infiation Is
required ('=0) Instead of a divergence of 1,5% which Is contemplated by the Maastricht
Treaty. The Initial drift is assumed to be equal to 2% annual (,=0.02), so that a sizable
degree of convergence Is required. We let the process run until the band collapses or the
entry clause (zero annual infiation) is satisfied. Therefore, two different outcomes of the
model are now possibie, since we now recognise the possibility of convergence within the
target zone regime®. Now we present several examples to llustrate the possible outcomes.

The first example assumes a closed economy. such that h=0, In order 1o compare
these results with the following examples, when the drift is assumed to be variabie. With
these assumptions, the only change In the dynamics of the model Is given by the drift
correction equation (3). which Is in tum driven by the degree of interdependence and the
size of the misalignment.

Figures 1.a.b are equivaient to figures 3.a and 8 in chapter three. In figure 1.a the
evolution of the equilibrium and effective exchange rates Is shown and in the second the
evolution of credibiiity, reputation and the weight of fundamental bellefs are displayed.
The plot labelled ‘b’ will be considered in the Interpretation of the results, after the
replication exerclse.

Let us assume now that that the share of imports h Is equal to 10%. Figures 2.0.D
display the result of the simulation; they do not greatly differ from the fixed drift case.
However, an additional line appears In the figure 2.a, which displays the equillibrium
exchange rate in the case that no convergence was allowed In inflation. This has to be
compared with the dashed line of the effective trajectory of the equillibrium exchange

°_A imit of periods (T=500) has been imposed In the simuiation. This implies that there May be cases In which
the system nefther collopses Nor converges.
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Figure 6-Evolution of onnual Infiation rates for the trajectores dispiayed In the respective figures.

rate, that is, taking into account the reduction of the inflation that the misalignment
Induces.

Convergence in the (annual average) infiation rate (i, can be observed In the
line labelled (1) of figure 6. There, we observe that the Infiation differential jJumps to values
slightly lower than the Iinltial grift of 2% at the collopse time. We observe that the target
zone collapses anyway; the convergence in Infiation only contributes to siightly postpone
the collapse. This delay con be explained by the more sluggish behaviour of the
equilibrium exchange rate; it passes through the band around 8 periods later than when
no convergence is assumed (see the horzontal distance between the two equilibrdum
exchange rates on the upper bound line). This behaviour has a direct effect on the
dynamics of the fundamental beliefs which also evolve slowller, postponing the strains in
the expectation formation process’.

The next two examples assume on equal defiator (h=30%). but the outcome varles

®.The Institutionai bellefs have to be updated every period because the dnift ks varikable. Although the
differences are very small, institutional beliefs ale not constant with respect to the position of the exchonge rate
in the band, ke In chapter 3.

125



Part #-Design 44nfigtion convergence and convergence bands

dromcﬂcolly’. In the first case (figure 3.0.b) the target zone coliapse as before, although
the coligpse time Is deferred: on the contrary, in the second case (igures 4,.0.b), full
convergence Is achieved. In both cases. infiation Is largely reduced (see lines (2) & (3) In
figure 6) but In the first case this convergence Is not fast enough to avold the collapse.

Note that these two examples are replications of the same models, so that the
different result Is exclusively due to the different shocks hitting the model, highlighting
again the importance of the stochastic components in the outcome of the model.

The final example In figure 5 assumes a very high level of integration (h=50%) so
that full convergence Is achleved before the equilibrium exchange rate surpasses the
upper bound of fluctuation, due to the sharp reduction in infiation (see iine (4) in figure
6). This Is a case iIn which the strong concept of convergence (in levels) can be applied
because-in the case of a final realignment, the exchange rate would not need to jJump.

Intuition is consistent with the message derived from these exampies: convergence
can be attained given a determined level of Integration. As In the previous chapter, this
intuition has to be confirmed by a replication exercise. Here, the crucial variable to
consider Is the degree of integration (h). The rest of the parameters are kept at the same
values.

Table 1 and figure 7 sum up the results from 1000 draws and different values of h.
The first row recalls the case in which the drift is assumed fixed (h=0). The table consists
of two blocks of data. We have divided the table into two parts: the first block refers to
the replications in which a collgpse occurs and the second to the draws In which the
band succeeds In providing convergence. The first row reproduces the values for the
constant drift case, which appear in Table 1 of chapter 3.

The first column In each block computes the percentage of draws in which the
band collapses-column (1) and in which convergence Is achieved-column (7).
respectively: the piot () In figure 7 displays graphically the same information.

The next two columns -(2,3) and (8.9) In the first (second) block and graph (B) In
figure 7 list the median period and the range of perlods respectively, for which the band
collapses (Inflation converges).

Finally, the first block displays three additional columns: (4) lists the median of the
drift after the collopse and (5) computes the median of minimum Infiation achleved in the
cases of collapse; they are aiso displayed In graph (c); column (6) and graph (d)
compute the median magnitude of the honeymoon effect, computed as the difference

»
7-Thlschoiceoﬁhedoﬂocto¢lshtenﬂond in table 1 below we can observe that for this value the zone
converges iIn amost half of the coses.

126



SPUDQ PUD AJUDd |DJUeD POX|3 UOKDINWLIS WOy SINsey)- | e4qo]

(Ziey ¢ 6L 550 9€'0 £L't oLy (2 12 0S
veL-pS 8 €L SL0 050 el 80L-pP 2L I24 sr
85165 o8 S9 Lt 550 08l ecL-pp L ¢ ov
Svi-0L L6 65 99'L 090 el ovi-Zy Ve rd4 S¢
64108 901 vy e vL0 So'L 6p1-L€ ¥4 9s ot
%166 8zl 24 66T 660 99t 891-LE 69 S'8L 74
00Z-8Z1 9 4 Pee (i 68 S8L9¢ €L 98 oz
8ve-007 £eZ z ve'e AN o't 1225¢ 89 86 St
- - 0 £6 el o't Lz £9 566 ot
- 0 €T €9l 96'L 62Z<e v 66 S
- - 0 00’y Z z o9t-L€E o9 ool 0
@ ® W (9 ('s-9) (S) o ) wp «©) @ W
eBuoy uolpeyy | %sesod IHa wnwiuy | lopiejsod | eBuny owy| %$080D % 4
===
JONIOAIANOD 3SdYT0D a3

127



Part II-Design 44nfiation convergence and convergence bands

~

Collapse(®-*), Convergence (*—°) Coll.("-*) & Converg. ("--°) tme
1w v T v 250 By Y v v
SOt 1 \
\
1
8o} ; 200} Y
P 1
’ \
70+ [ \
4 \
7 ’ \
60} ’ 150} \
—— Fi \
£ / . \
-« b -
g %0 i - \
] \
2] ! N
40} ] 4 100} -~ . J
[ ~
! S e
30} / < = ~
] /M
[
20t , ’ 4 (0] 3 o
/
/
10} ’ 1
/
’
o P A v - o i e ry r
0 0.1 0.2 0.3 0.4 0 0.1 0.2 03 0.4
Share of imports (h%) Share of imports (h%)
Finai(*~"), Minimum (*—") dnfts Dynamic honeymoon
2 v v v \ 6 - v r —
\
\
1.8 1
\
\ 5 p
1.6 1
\
\
14F 1
\
\
\ 4
1.2f \
£ R
= 1F - \ e
=
(@) Y
\
0.8} \ h
A Y
N
0.6} v S .
= \
0.4} N q
0.2} 1
o e e e A o - e e -
0 01 02 03 04 0 0.1 02 03 04
Share of imports (h%) Share of imports (h%)

Figure 7 -Results of the simuiations with endogencous diifts. All the results are expressed iIn medians,

128



Port lI-Design 44nfiction convergence and convergence bonds

between the equilibdum exchange rate and the upper edge of the band (5-s). Several
conclusions can be drawn from these resuits:

) From columns (1,7), It Is observed that the higher the level of integration. the
higher Is the probabliity of convergence and the smaller the probability of collapse.
Moreover, column (5) shows that even in the cases of coliopse the degree of
convergence Is lorger for higher values of h.

i) For low degrees of Integration h<10%. convergence is not feasible. There are
however some cases In which there Is no collapse, either; this Is revealed In the sum of
columns (2) and (7) which do not reach 100% for low degrees of convergence, because
the time period taken is too short.

) More remarkabie Is the fact that convergence Is not guaranteed even for very
high degrees on Integration. For h=50%, for Instance, the band collapses in more than
20% of the cases.

Iv) The collapse and convergence times are consistent with the first conclusion.
Hgher degrees of integration Imply that the median of the convergence time comes
earller and the collapse time Is postponed. However in the column corresponding to the
ranges, we observe that for large values of h there are realzations in which the band
collapses earier than in the constant drift case; as a consequence, the resutting
distribution Is more scattered and skewed than in the constant drift case®.

v) The magnitude of the honeymoon effect is smaller the karger the degree of
integration. For h>40% It Is less than 1%. Finally, when there Is a collapse the drift jJumps
but it does not reach its initial level In most of the cases.

interpretation of the resulfs

Most of these conclusions confirm Intultion. As seems reasonable, the target zone
Is more likely to succeed when convergence Is faster, that Is, when the economy Is more
integrated. Nevertheless, there are some results which are rather strking and
counterntultive. Therefore, the Interpretation will be done along the lines of the last
section In chapter three.

The first Is that the band has o skzable probability of coliapsing even for the
maximum level of Integration allowed. The second Is that for some realzations the

8-Slnce the constant drft distribution s not nomMal, these distributions are non-nomMmal too (we have carmed
out the same normallty tests than In the previous chapter and the nomality hypothesis ks rejected in oll cases).
This explains why we have diso the medion as reference In this chapter.
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collagpse may arve edariler with higher degrees of integration. These pattems of
behaviour can be explained by the mechanisms which underlie the model, in particular
on the credibility process. The reduction of the Infiation differentials exerts two opposing
effects on the determination of the collapse time:

-On the one hand, as we saw in the previous exampiles, lower Infiotion
differentials imply that it takes longer for the exchange rate to pass through the band
limit; this implies than the strains In the system are postponed because the fundomental
beliefs also start to expect a coliapse of the target zone iater; this factor works In favour
of a delay In the coliapse of the band.

-On the other hand, the siower evolution of the misalignment aiso siows down the
accumuiation of reputation: as we saw In the constant drift case, this affects credibiitty,
because credibliity s defined in relative terms. We can observe in figures 1-5.b that the
average credibliity Is closer to zero when the degree of integration Is low. This Implies
that reputation gains are obtained at a faster rate than when inflation converges
rapidly. When this happens, the wedge between the actual and equliibrium exchange
rate does not widen as fast as in the constant drift case; fundamental beliefs are more
credible and the updating mechanism Is less blased towards the Institutionan beliefs.
Therefore, the evolution of w tends 10 give more weight to the fundamental bellefs, as
we can see In figures 3-5.b.

Thus, for larger degrees of Integration, the siowdown In the accumulation of
reputation and the longer time span to buiid it has to be confronted with the faster rote
of convergence. The dominance of one or other factor will determine the success or
fallure of the target zone.

The unfavourable factor tends to be more than compensated for by the ionger
time span to build up reputation that the infiation convergence provides. However,
when reputation is bulit up 100 slowly, the system collapses. As a matter of fact, this may
happen when the equilibrium exchange rate has just surpassed the upper bound; this
explains the narowing of the honeymoon effect and the earlier collapse In certain
cases for large levels of Integration.

The positive probabliity of collopse, regardiess of the value of the defiator h
stresses the risk component derived from the stochastic environment. Nevertheless, we
can see that the lower the initial drift and the more open the economy, the probabliity
of convergence Is higher, while for very low degrees of integration and/or large Initial
drifts the collapse Is guaranteed.
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N-CONVERGENCE BANDS

We have seen that when the assumption of a constant drift Is reloxed. the
resulting misalignment reduces infiation differentials. However, If the band collgpses. the
gains derived from convergence virtuolly vanish.

These results have been obtained with the target zone taken as glven. The fallure
or collapse of the target zones just depend on the inifial conditions (initial drift,
parameters of the model) and on the continuum of shocks hitting the process. In this
part of the chapter, we explore: the possibiiity that the policymaker plays an active role
in designing the target zone. The main goal of the policymaker ks to achleve
convergence ond the secondary objective is the sustzinability of the target zone.

The design of a target zone can be seen to depend on the cholce of two
parameters In particular: the width of the band and the central parity’. Therefore, It
would be desirable to contempiate a fiexible and simple mechanism to design and
analyse the target zone. We will refer to this mechanism as convergence bands. As
above, the compiexity of the model again precludes a mathematical analysls of
optimality; thus, we will carry out another simulation analysis in order to choose the most
favourabie design.

The rationale for the convergence bands mechanism can be found both in the
ERM experence and In the results of our dynamic target zone model. Large
misalignments without perfect reputation are in both cases behind the collapse of the
target zone. It is then evident that if the target zone woukd have been bullt around @
real exchange rate target instead of o nominal target, large misalignments woulid not
be possible, and the target zone would be sustainable.

This atternative reminds the Wiliamson proposal (1985.87) of real exchange rate
parities. However, gliven our inflation modelzation, no convergence would be possible.
because no defiationary eftect would be attained. An equivalent argument can be

°_Alernative management of reserves could be another possible Instrument considered by govemments.

Hete we maintain the assumption of marginal interventions. dithough tekadng it would be on interesting
extension.
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applied to the band width. If the bands are 100 wide there would be no problem of
surpassing them, but It would also imply that they are not binding., and litle or no
honeymoon effect wouid arlse.

Chapter three formally showed that excessive rigidity in the ERM has led to the
coliapse of the system. Therefore, it may be sultable a target zone design in which the
conflict of objectives Is not so apparent. The altematives proposed In the aftermath of
the crisis ranged, from the iImmediate locking of parities to a retum to floating. The Ecofin
finally decided to widen the bands dramatically (15%). This implies that the potential of
exploiting o honeymoon effect or ensuring convergence dertved from the existence of
the target zone Is doubtful.

Another question of Interest Is the degree of monetary gutonomy that o target
zone should allow. One of the main reasons for the doubts of some countries, In
particular the United Kingdom to enter and then stay In the system was the loss of
control on monetary policy.

Which type of target zone Is required then? The mecharism we propose intends
to be flexible enough to aliow for a wide choice of target zones and to be simple
enough to be testabie in our general framework. Furthemore, as it will be Immediately
apparent, the sacrifice of monetary autonomy In this proposal Is chosen by each
country, albeit at the cost of the disciplinary effects that the system can deliver.

The results which will follow the proposal are Intended to give us an indication
about the optimal target zone arrangement.

Elements

The convergence bands link the evolution of the fundamentals to the adjustment
of the central and/or the band width by a functional form of the following type:

CONVERGENCE BANDS
Cenfralparty  C=(1-p)5)

Band width (s -Cl=v,*1.1,

O<p<l: %70
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Let us consider first the expression for the central parity. The model Is defined In
terms of the nominal exchange rates and the ERM dispiays a fixed nomingl parity
between realignments. Consequently. on overvaluation of the exchange rate is
expected when price differentials are positive, since the nominal exchange rate Is
bounded. Therefore, a value for p equal to 1 portrays the ERM case.

On the contrary, the Willlamson proposal Implies a fixed real parity'®; hence. the
exchange rate target equals the expected equillibrium rate $+u, which Is defined in
terms of PPP. Thus, the central parity adjusts to the evolution of the equillibrium exchange
rate, such that p=0.

These proposals represent In our specification the extreme cases of flexible and
rigid target zones. The virtues and disadvontages of each option have aiready been
mentioned. Note that now given the choice of the convergence bands parameters,
countres can keep more autonomy than In a fixed central parity regime. While In this
lotter case ‘he cost of non-discipline Is a collapse of the band, now the costs are
measured In terms not only of the future collapse, but also on the continuous nominal
exchange rate depreciation of the cumency, which difficults the attainment of
convergence.

The essence of the convergence bond proposal Is to consider the intermediate
options, too. The range of intermediate values would partially offset the Inflation
differentials In the exchange rate target. This possibliity Is considered because there may
exist a certain range of values for p which reconclies the advantages of discipline with
the sustainabillity and monetary autonomy of @ more fiexible regime. In order to obtaln
a flavour of how the central parity comection mechanism works, figure 8 shows the case
of a target zone with adjusting central partty (p=.5) and a low share of Iimports (h=10%)
which finally collopses.

The cholce of the band width also has important implications. In chapter one we
observed that the degree of exchange rate stabllization in the static model negatively
depends on the width of the band. This conclusion Is obtained when perfect credibllity
Is assumed. When this assumption Is relaxed and credibllity Is endogenous as In our
model, o 00 narow exchange rate band may be counterproductive, due 1o the. lack
of reputation. In any case, It should be noted that the concept of 'too namrow’ or "too
wide’ Is related to the magnitude of the drift. If the band Is narrow but the drift Is also
small the reputation problem may not arise. As a matter of fact, the ERM considered two

w-The second difference ks that Williamson favours the existenc e of approximate bond widths (soft bonds)
while In the ERM the band width is well determined. We will return 1o this issue In the next chapter
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different band widths before 1992: a narow band (2.25%) for the core countries and o
wide band (6%) for the periphery countries.

These remarks have been taken Into account in the expression for the width of
the target zone band above. The width of the band depends negatively on the current
drift in the fundamentals, so that as convergence progresses the bands of fluctuation
narow up to a lower bound, given by the parameter v, Figure @ llustrates this case.

Intultion suggests that the convergence band proposal faces the same sort of
trade-off between reputation and convergence as before. On the one hand. a fiexible
central parity will be more egsily maintained and the time to accumulate reputation is
longer; however, it also implies smaller misalignments and therefore o slower
accumuiation of reputation. On the other hand, the width of the band Is also linked to
the issue of reputation; too fight ¢ target zone may lkeave ¢ 100 little horzon for the
accumulation of reputation, even if the exchange rate misalignment ks larger. for a wide
band the oposite reasoning applies.

Testing the convergence bands

The optimal solution to this frade off can only be found by performing simulations
experiments. A complete analysis of the question would require an extensive
consideration of inltial and final values of the band widths for every value of p and every
degree of integration; a simulation run should be applied on each combination. This Is
a cumbersome task, so we have simpilified the problem by running just two types of
experiments.

Fixed band widths will be assumed in the first experiment , so that y,=6%.y,=0 :
In the second experiment, we wil allow a narowing of the band by setting
Y~2.25%.7,=1.875 . The choice of these values imply that for the initial drift we consider
p=2%, the initlal band width is 6% . coincident with the wide ERM band and with the
earlier analysis and the floor Is given by the ERM narrow band. In both experiments, the
two options will be considered for different choices of the central parity, that Is from p=.1
to p=1, with .1 steps'’. Given the different values for the share of iImports (.05<=h<=.5,
with 5% steps), we then bulld a ‘grid’ of 100 different subcases (ten cases for each value
of p).

The cases considered in the evaluation of the convergence bands are now

" The compiete offsetting of infiation dfferentials p=0, i.e. the Wiiaomson proposdl, is not considered becouse
It preciudes convergence and i aiways sustainabile.
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summed up, where the experiments comrespond to the rows of the table:

Central parity
cormection

NO YES

Bond width 1* exp. NO ERM cC
correction

2™ exp. YES CwW CwC

The cases can be classified In terms of rgidity. The most flexible case Is the
possibility of central parity correction (CC) and the most rigid cose Is represented by the
cormrection of the band widths (CW) . The two Intermediate cases are the current
situation of fixed central parity and band width, namely the ERM, and the simultaneous
comrection of central party and band width (CWC).

The ERM Is a particular case of the first experment with p=1 and has been
analysed in Table I. The second case (CW) k composed of 10 subcases. equivalent to
the ERM with the only difference being that now the bands narrow with declining
infiation. Table 2 and figure 10 present the results of this modification.

The rest of the cases contain 90 subcases each. Tables 3-5 present the cases CW
(tables labelled ‘a?) and CWC (tables iabelled ‘DY), for several vaiues of p. The structure
of these tables Is identical to the first table to allow for comparison. Figures 11-14 give
an overall picture of the results of the two experiments.

Evaluation of the proposal

The objective of this section is to rank the four cases according to their respective
merts. The analysls of these simulated data can be done In two steps. First, we will
compare column-wise the cases of central party correction and then we will consider
the band width, Apart from the results summarised In the tables and graphs we have
constructed a test on the difference of median values In order to make inference on the
simulated data. The hypothesis to test Is H,: M,=M, vs. H,: M\>M, or M,<M,, whe;e MM,
are the medians of the samples to compare §,.5,.

The test Is quite simple. The combined N,+N=N values from §,.5, are ordered by
increasing size, the medion M Is determined and the values In each sample are
arranged according to whether they are larger or smaller than the common median In
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the followling scheme (a.b.c.d are frequencies):

Number of ocumrences

of the vaiue
<M >M
S, a b
S, c d

The statistic ' = (N(a+c)?)/((a+b)(c+d)) which Is distributed as a x* with one
degree of freedom., Is then computed. If the value of the statistic Is larger thon the
critical value of the distrdbution the null hypothesis is rejected (from Sachs (1984,
pp.302.347-348). The results of these tests can be found In tables 6-8.
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COLLAPSE CONVERGENCE
Cases% | Time | Range | Posterior | Minimum DHE Cases% | Medion | Range

m 2 (6] drift (4) drif (S) (3-5.) (8) J' ) ® ®

100 60 31-160 2 2 4.00 0 -

995 69 38-174 1.96 1.74 213 0

98 74 42-262 1.94 150 2.38 0 -

98 78 44.266 1ol 132 260 2 370 253-469

92 81 47-246 1.87 o9 244 8 197 164-340

79 825 | 48-172 185 070 263 21 1835 129-183

65 825 | 48-164 1.82 053 1.98 35 130 92-176
35 615 80 50-154 182 0.51 132 385 110 80-189
40 48 82 51-129 1.74 0580 086 52 101 8 66-150
a5 40 835 | 53-132 1.74 049 048 60 95 63-141
50 34 845 50-131 1.64 029 0.19 60 a7 §7-140

Table 3.a-Central parity cofrrection with tixed bands (1-p)=.2

COLLAPSE CONVERGENCE
Cases% | Time | Range Posterior | Minimum DHE Cases% | Medion | Range
m @ 3 drift (4) drift (5) (3-3)) (6) ) (® L))
100 55 35.162 2 2 400
99 68 43-217 196 1.70 256
] 10 98.5 70 40-217 1.94 143 213 0
{ 15 98.5 75 35-240 1.90 1.16 217 15 447 237-478
20 875 79 46-173 189 098 256 125 178 154-392
25 79 83 45-154 184 080 281 21 1375 108-276
30 565 82 34-129 18C c7C 516 435 V18 93.261
35 545 81 48-14) 183 Qo4 a2 455 e} 74-203
40 58 76 34.127 174 060 342 42 93 §9~l72
Ii 45 3a 76 | 47-110 162 048 314 66 80 57-178
“ 50 40 665 31-95 161 052 264 el 79 53.167

Table 3.b-Cential parity correchion with narrowing bands (1-p)= 2
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COLLAPSE J- CONVERGENCE ]
Cases% | Time | Range | Posterior | Minimum DHE I Cases% | Median Iung;ﬂ
m 2 3 drift (4) drift (5) (3-3)) (6) G ®) ™
100 60 31160 2 2 4.00 0 -
995 95 67-205 1.96 183 1.4} 0
99 98 68-223 1.93 1 60 117 0
99 104 70-229 1.89 140 123 0
99 105 72-276 1.85 110 1.08 0
95 12 71-22% 1.81 102 110 4.5 219 195-260
90.5 114 75-204 179 053 1.00 95 187 131-243
74 21 76-218 1.74 0 46 089 26 1615 106-205
50.5 124 79-183 1.74 Ca2 063 95 146 110-213
a5 365 123 | 84-177 170 039 027 635 13 8s8-187
S0 165 118 } 101157 V.77 036 0.10 83% 125 88-146
Table 4.a-Central parity correction with fixed bands (1-p)=.5
COLLAPSE CONVERGENCE
Cases% | Time | Raonge Posterior Minimum DHE Cases% | Median | Range
m (2) (&) drift (4) dritt (5) (5-3.) (6) 4 ® (9)
0 100 55 35-162 2 2 400 0
5 98.5 93 64-184 .96 175 129 4]
10 98 97 68-308 1.92 151 1.22 0 -
15 98 103 | 69-262 1.89 1.29 123 0
“ 20 o8 1125 73-.24) 185 101 119 0
25 935 120 75-230 183 078 133 65 202 157-455
30 815 AR T 39-181 178 069 2 185 15¢ 134-314
“ 35 7C 118 | 65169 175 C 55 385 30 1395 | 117.340
u 40 44 108 5 73-174 7N 049 Jas 5 133 101-300
45 335 104 40-148 169 C a4 303 665 11e 82.275
50 32 o8 55-145 158 042 265 o8 1125 81.239

Table 4.b-Cential parity correction with narrowing banas (1-p)= 5
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COLLAPSE CONVERGENCE "
! Cases% | Time | Range Posterior | Minimum DHE Cases% | Median | Range
M 2) (&) drift (4) drift (5) (i-s.) (6) ) ®) (4]
100 60 | 31160 2 2 400 0 .
9 215 }| 167-278 196 1.78 043 0 - ;!
975 206 | 157-344 1.92 1.55 0.27 0 .
875 217 | 173374 187 133 039 0
95 229 | 180-390 1.83 114 0 40 0
955 245 | 193.421 1.80 087 045 0
30 945 251 | 198-414 1.73 059 034 25 a1 | 388-500
35 875 267 | 19941 1.73 0.36 037 13 352 | 230-440
40 58.5 270 | 213-366 1.69 027 013 415 313 | 226-386
I 45 3 276 | 244330 18 0.28 007 69 2815 | 225.369
I 50 25 2711 | 250-306 188 0.26 004 975 265 | 219.353

Table 5.a-Cential parity correction with fixed bands (1-p)=.8

CWC p=.2 COLLAPSE CONVERGENCE
h % Cases% | Time | Range | Posterior | Minimum DHE Cases% | Median | Range
m @ )] drift (4) drift (5) (5-3) (6) %4 ®) ®
0 100 55 35-162 2 2 400 0
5 L2 2005 | 167-293 196 1.78 0.3¢ 0
10 99 21 169-346 19 152 048 0
15 98 2185 | 182-391 1.88 1.31 0.35 0
20 98 2285 | 185-390 1.84 1.08 025 0
25 965 245 197-392 179 o8 032 1 S00 398-500
30 90 258 5 | 208-397 177 057 ca1 75 360 316-500
35 75 | 270 [ 10a3s2| 175 0 40 317 215 | 335 | 233500
40 455 2515 | 154.298 173 033 340 48 276 217.50C
% a5 39 230 | 116-279 151 029 297 535 255 “82.50C
ﬂ 50 315 210 { 108-250 152 033 247 65 227 176-500

Table 5.b-Cential parity comnrection with narrowing bands (1-p)=.8
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CC:Convergence CWC:Convergence

00 Value of tho 0 o Value of rho

Value of rtho Vawe of rho

Figure 11 -Results of the simuiations. Cases of convergence and collapse for the two experiments. Al the
results are expressed in medians.
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CC:Convergence time CWC:Convergence time
h
Value of rho 10 Value of rho 10
CC:Collapse time CWC:Collapse bme
S00. -
400 |
m*
2004 -
1004
Oy
0
0.5
' h
Vaiue of tho 10 h Value of rho 10

Figure 12 -Results of the simukations. Times of convergence and colapse 1o the two experments. All the

results are expressed In medians.
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CC:Degree of convergence CWC Degree of convergence

.

15{" 1.5

14 1.

054 0.5,
o4 1 0y 1
0.6 0.6

0.5

0.5

Value of rho h Value of rho

0.8 0.8

f
Value of ho 10 h Value of o 1, n

Figure 13 -Results of the smuiations. Minimum and final drifts for the two experiments All the results are
exprassed in medians.
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CC:Dynamic honeymoon CWC:Dynamic honeymoon

ho 0

Value of ho : Vaiue of rho

Figure 14 Resutts of the simuiations. Magnitude of the dynamic honeymoon effect tor the two experiments.
All the resufts are expressed In medians.
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PROBABILITY OF CONVERGENCE
ERM cwC
" cw . .
00 (p=2)
ccC - (rest)

Table 6-Test on the difference of convergence time. The first tesults compare the fixed
band/variable band tor the different degree of correction in the band. given by p. The second set of
resuits compare fixed bands with varnable bands. Finally, an overall comparison between both cases 1s
carried out.

" “ TEST ON DIFFERENCE OF COLLAPSE TIME
" h > 5 10 15 20 25 30 35 40 a5 50
" cc ERM/CW ERM/CW ERM/CW ERM/CW ERM/CW ERM/CW ERM/CW ERM/CW ERMCW ERM/CW
“ p=.9 o/o o/- 00/- -f- 00/00 -/100 -100 -1~ -/- o/00
=8 o/oo 00/00 00/00 0o0/- 00/00 00/- o/o 00/- -/00 -10
p=7 00/00 00/00 00/00 00/00 00/00 00/00 00/00 00/00 00/00 00/00
p=6 oo/oo 00/00 00/00 00/00 00/00 00/00 00/00 00/00 00/00 00/00
p=.5 00/00 o0/00 00/00 00/00 00/00 00/00 00/00 00/00 00/00 00/00
p=4 00/00 00/00 00/00 00/00 00/00 00/00 00/00 00/00 00/00 00/00
p=.3 00/00 00/00 00/00 00/00 Qo/00 00/00 00/00 00/00 00/00 00/00
p=2 00/00 00/00 00/00 00/00 00/00 00/00 00/00 00/00 00/00 0o/00
; p=.1 oo/oo 00/00 00/00 00/00 00/00 00/00 00/00 00/00 00/00 oolooq
( ERM ERM ERM ERM (11"] ERM ERM ERM [13) ERM
Cw - - - - - oo XX XX XX XX
ERM-CC ERM.CC ERM-CC ERM-CC ERM.CC ERM.CC ERM.CC ERM.CC ERM.CC tam.cC
CwWC - - - - 00 oc xx xx XX

Table 7-Test on the difterence of conveigence time. The fust results compare the fixed band/vanable
band tor the different degree of correction in the band. given by p The second set of results compare
fixed bands with varigble bands. Finally. an overall comparnson between both cases is carmed out
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" TEST ON DIFFERENCE OF CONVERGENCE TIME
u h > 5 10 15 20 25 30 35 40 45 50
cc ERM/CW ERM/CW ERM/CW ERM/CW Eam/Cw ERM/CW ERM/CW ERM/CW M/ CW eM/Cw
p=.9 -/oo -/00 oo/oo o/o0 00/00 00/00 00/00 00/0 00/00 00/00
p=28 -/00 0/00 00/00 00/00 00/00 00/00 o/o 00/- -{00 -0
=7 f -/00 -/00 00/00 ‘00/00 00/00 00/00 00/00 00/00 00/00 00/00
H p=6 -/o0 -/00 00/00 00/00 00/00 00/00 oo/00 00/00 00/00 oo/oo
=5 -/00 -/oo oo/oo oo/o0 00/00 oo/oo 00/00 00/00 00/00 oo/o00
| p=4 -/00 -/Q0 00/00 00/00 00/00 00/00 00/00 ©0/00 00/00 00/00
p=3 -/00 -/00 00/00 00/00 0o0/00 00/00 ©0/00 00/00 00/00 00/00
p=2 -/00 -loo 00/00 00/00 00/00 00/00 00/00 00/00 00/00 00/00
 P= -/00 -/o0 00/00 00/00 00/00 00/00 00/00 oo/00 Q0/00 00/00
u ERM ERM £eM €M ERM Eam (117] ERM £am ERM
cw i - - XX xx XX XX xx xx xx xx
. H ERM-CC ERM.CC ;mM-cC ERM.CC ERM.CC EM.CC ERM.CC £RM.CC taM.CC ERM.-CC
ﬂ CcwC JI - - XX xx xx XX xx x

Table 8-Test on the difference of convergence time. The first results compare the tixed baond/variable
band for the difterent degree of correction in the band, given by p. The second set of results compare
tixed bands with variable bands. Finally, an overall comparnson between both cases is carmed out

Note for the tables 6-8

The null hypothesis (H,) is that the median (M) in the two sampiles is the same. The alternative
hypothesis H, is that the medion of one of the samples is larger than the other Thus:
Hy M, =M,
H, M>M, or M >M,

The statistic to considered is x' which is distnbuted as a y_‘ (see text)
The critical values are 2.706 for g 95% significance level and 1 642 for o 90% significance leve!
The symbol *-* means that the null hypothes:s 1s not rejected -
‘0°,’00" imply rejection gt 90%.95% level, respectively, of the hypothesis and that the meaian of
the sample considered in the columns is larger,
x°.xx" imply rejection at 0%, 95% level, respectively, of the nypothesis and that the median of
the sample consigered in the rows is larger;
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Considering first the question of adjusting the central parity to partially offset
infiation differentials (cases ERM.CW vs. CC.CWC), a carefulinspection of the tabies and
graphs allows to reach the following conclusions,

) From tables 3-5. we observe that keeping the central parity fixed Improves the
probabliity of convergence (7% more cases) but it also increases the probability of
collapse (4% more cases). there are however subcases In which the result Is reversed
(33%). that Is, with fixed parities the band collapses and with comection of the central
parity there exists convergence. This happens in general when both the degree of
integration and the parameter of adustment are high.

Notwithstanding this, the results of the test in table 6 shows that the hypothesis of
an equal probablity of convergence connot be rejected In this case, except when the
comparison is done between the ERM case and CC with p=0.2. Therefore, aliowing for
a correction of the bands In general does not improve the probabliity of convergence.

i) The comrection of the centrgl parity allows 10 postpone the coliapse time (In
median) between 9 and 273 periods (for p=.9..1, respectively). As @ matter of fact. when
p Is low, there Is an important number of subcases In which the maximum number of
iterations 5 exceeded without collapse. Tabie 6 confirms that the collapse time s
significatively postponed In time, even for low degrees of Integration.

i In a similar way, comrrection of the central parity olso postpones the time of
convergence, provided that the value of p is not 100 high, as it can be Infered form the
test in table 8.

Iv) For high degrees of integration and fixed bands, the degree of convergence
is higher when the central parity Is comected; for low h and for narrowing bands, this
result Is reversed. Also, the dynamic honeymoon effect improves 1.46% (in medion)
when the central parlty Is corected. These results are robust to statisticatl inference (not
reported)

The overall conclusion Is that correcting the central parity does improve the endurance
of the target zone, because the misalignment is smaller; however, the performance in terms of
convergence Is worse: the probabiliity of convergence does not improve and convergence
arrives later. The interpretation for this unsatisfactory outcome Is straightforward: the gaoins in
terms of time that correcting the central parity provides are not enough to compensate the
costs in terms of credbilty that a smaller misalignment brings about. As @ consequence.
correcting the central parity Is in general an adequate strategy only If the emphasis Is placeu
on the sustainabllity of the target zone, not on convergence.
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The second set of options to consider are either the bands fixed or allow for g hardening
of the band as convergence progresses, that Is, the ERM-CC and CW-CWC cases. We can
malnly focus on the compardson between ERM and CW contained In tables 1 and 2.
respectively, because the rasults do not differ greatly when correcting the central parity Is
considered. Close Inspection of the tables reveal that:

D with narroving bonds (CW) there are more cases In which convergence s
attained and less cases of collapse for_low and Intermediate degrees of integration
(h=.05..3) but ERM performs better in both aspects when h is large. However, there Is no
significant difference in the probabliity of collopse (see tabie 6)

i) From the tabies of results and table 7, we observe that keeping the band fixed
allows to postpone the coliapse time for large values of h . On the contrary, for
intermediate degrees of Integration (h=.25.30) narrowing the bands Is shown to
significatively postpone the collopse time (see two last rows in table 7).

i) For all cases, convergence Is achieved egriler when the bands namow. This
result Is confirmed by the hypthesls testing in table 8 (see two iast rows)

iv) Fixed bands imply higher degrees of convergence In the collapse subcases.
The final drift, on the other hand, Is smaller, 100. Finally, the dynamic honeymoon effect
Is larger in the CW-CWC case.

Thus, narrowing the bands tends to dominate the cholce of fixed bands. Only for large
values of h, the ERM case seems to perform better in terms of sustainabliity, afthough
convergence Is achieved latter and the dynamic honeymoon effect is smaller.

Ranking the altematives

The overall consideration of these results allows to rank the altematives on the basis of
two main criteria: convergence and sustainabillity. However, the main conclusion of our analysis
Is that, except for one case, the hypothesis that one cholce increases the probaobility of
convergence (or sustainabllity) Is rejected. This Implies that nelther of the analysed choices
Improves the @bility to converge and that the ranking has to be exclusively made In terms of
speed of convergence or collapse. In which we can observe some drfferer'\ces among the
options. According to the sustainabllity criterion (postponement In the collapse time) and the
convergence criterion (anficipation of the convergence time). the options can be ronked:

SUSTAINABILITY : CWC>CC>CW»>ERM (for intermediate h)
CC>CWC>ERM>CW  (for large h)
CONVERGENCE : CW>ERM>CWC>CC
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Flexible management of the central parity Improves the sustainabllity of the band.
However, It Is somehow striking that the most flexible altemative (CC) does not always rank first
under the sustainabillity critefion. On the contrary, the most rigid option (CW) is the best choice
under the convergence criteron and the most flexible (CC) ranks worst when the convergence
time is considered.

The rationale for these results Is again related to reputation considerations. In the case
of a fiexible central parity, reputation is only slowly accumuilgated. This sluggishness is decisive,
because In this case, convergence is also slowly achieved. Under these clrcumstances, the first
strains on the system, despite appearing later, may not be counteracted by high credibliity of
the target zone and collapse follows.

These rankings do not reveal an unique best olternative. Notwithstonding this. the
emphasis of this chapter has been placed on the question of how a target zone can deliver
converger:-ce. It tums out that the misalignment and reputation necessary In this model to
achieve convergence Is best administered by a rigid target zone.

From this point of view, with all the cautions and caveats that will be considered in the
final remarks, hardening the target zone bands appears as the best altemative while comecting
the central parities seems 10 be the counterproductive, beccouse reputation Is acquired too
slowly. However, the design of more fiexible target zones should not be dismissed before taking
into account other considerations, which cannot be properly analysed in the current framework.
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IV-FINAL REMARKS & POLICY IMPLICATIONS

The validity of the previous analysis and lts conclusions should be considered in the light
of our approach, taking into occouﬁf the limitations inherent In the model. Therefore, the results
should be seen rather as an lllustration of the effects of flexibillty on ¢ target zones rathen than
a recipe for policymaking.

In the Introduction we listed the required features for a successful targeting strategy.
Our specification conveys only some of these characteristics, while others, in particuior, the
policy coordination aspects connot be Included in our model. On the one hand. we only
consider one country which pegs the currency to @ foreign country, which act as an anchor;
this second country Is not affected by the evolution of the domestic exchange rate, so that the
lafter Is iImplicitly assumed to be ¢ small economy. On the other hand, the policymaker Is
assumed to contemplate one policy objective: Infigtion convergence; there Is no reference 1o
real variables. Therefore, some crucial conslderations are left aside. Some of them work In
support of more fiexibllity and some others would advise more rigidity. Let us start with the latter.

The option of a rigid peg Is supported on the basis of the reputation of exchange rate
announcements, which Is precisely the second source of infiation convergence that a peg may
provide. We are already familiior with this argument: full convergence Is achieved by pegging
the exchange rate to the anchor currency If such an announcement Is credible. In this case, the
best optlon Is the most rigid target zone.

However, as we know, acquirng credibliity Is not @ free lunch. Glovazzl & Pagano (1988)
show that the costs In terms of misalignment of non-disciplining In the face of ¢ peg would
provide the necessary credibliity, but this commitment would only be siowty recognised by the
markets and misalignment would appear anyway. This view emphasizes the real costs of
misalignment. Vihals (1994), Eichengreen & Wyplos (1993) etc, have recognized that this Is an
unsatisfactory feature of the system becaouse Infiation differentials are persistent. The first guthor
suggests that more flexibility would increase the chances for further convergence.

There remains an open question then: which option is better, a rigid system which Is not
credible given the expected evolution of fundamentals, or a less tight regime which can enjoy
crediblity? . The policy coordination literature (see references In next chapter) show that a
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coordination equilibrium (attainable through an exchange rate peg) would be the worst option
If reputation Is absent, suggesting that the second altemative might be better. All these
considerations have guided our quest for flexibility.

Glavazzl & Pagano rightly underline the importance of real variables in the detemination
of the credibility. The account of the ERM and the peseta crises above has highlighted the
Importance of real variables.

As a matter of fact, considernng the existence of real targets In the impilicit objective
function of policymakers provides some additional arguments for the flexibility case. Correcting
the central parity has been observed to reduce the defiationary effect of the target zones; this
observation which conflicts with the achlevement of credibllity and convergence In our model
Is. on the contrary, a bonus If output Is an additional target. In this case, losses In terms of output
are reduced and this can improve the credibllity of the regime. since it Is perceived to be less
costly to maintain.

The second caveat-the small country assumption- does not seem reqilistic In the case of
the ERM and its relaxation further favours the fiexibility option. If the anchor country Is not
immune to exchange rate movements of the domestic country, It willimport infigtion in the same
way that the domestic country imports defiation. This raises doubts about the wilingness of the
anchor country to respect the parity. In this situation a comrection of the central party would
relieve the inflationary pressure on the anchor country and the credibility of this bllateral band
would Increase.

There Is a final consideration which further strengthens the case of fiexible parities. The
way in which our speclification bullds up reputation Is at odds with the convergence piay.
whereby progresses in convergence are enough to strengthen the credibliity of the system. In
our model, the size of the misalignment Is positively reiated 1o the reputation of the zone. which
Is defined In relative terms (see chapter three, section V); ths Implies that progress in
convergence Is, ceterls panbus., counterproductive for the reputation of the model. If the
crediblliity mechanism was modifled somehow to take Into account this progress, the conclusions
might be reversed.

All In all, taking Into account some factors which are difficutt to Introduce In our
framework would have positive Implications for the robustness of the regime, beyond the formal
analysis of the model.

In the first place. flexible central parities endorse more sustainable parities and therefore
they are more easlly justifiable and consequently, easier to defend. Secondly, the system is
transparent because rules are automaticolly enforced; countries immediately percelve the costs
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of imresponsible behaviour through a depreciation of thelr currency; this mechanism Induces
discipline and should Increase the attraction of commitment for the domestic country, but also
for the anchor country, which will not suffer from the indiscipline of the others. Finally, these
elements should contribute to iImproving the chances of policy coordingtion, because the
exchange rate regime around which they are impiemented has more chance of being
Incentive compatible. In the next chopter, we explicitly analyse this case, albett In a static
model, and Incentive compatibility will become a necessary condition to design the exchange
rate targets.

Secondly, while ruling out the main source of instabllity, convergence bands do not
guarantee the absence of speculative attacks. provoked by expected policy shifts or other
types of shocks not foreseen when setting the bands'?. Nevertheless, the cooperation and
coordingtion climate which the new system Is expected to provide could help to overcome
these crises. Furthemrmore, we should not forget that the ERM turmoil affected all currencies with
a domino effect. First, the currencies with larger misalignments were attacked and after thelr
success the speculators tumed to other currencies In the systeri.. Inciuding the healthy ones. Our
system, in principle, would avoid this sort of contagion, because there Is No scope for excessive
misalignments 10 develop.

A final consideration concems the feasiblility of the system. We should be aware that
technical difficultles could arse: how often 1o adjust, how 1o correct the deviations from
expected infiation differentials, which body should determine the parities, how much scope to
allow for discretion and how much for ruies, how to channel the parities and so on. Besides there
remains the question of the political feosibility of this option. While core countrdes might prefer
it to the current ERM, the periphery might be reluctant 1o accept a system which imposes @
visible cost on divergences. But they should also recognize the reputation gains that a good
performance In this system would grant and the higher commitment from the core countries to
defend the system. From this perspective, the Qoal 10 join the currency union would be
percelved as costly but also as challenging. and this sense of challenge and the dangers of not
facing it could stimulate the will 10 push ahead the necessary reforms.

2. Obstted (1986,94) shows how expected shifts In policy can induce seir-fulfilling attacks. In proctice. the
strains to which the French Franc was exposed in the recurrent crises of the ERM did not essentially refect
fundamenta disequiibra. but rather the expectation that the French Govemment would eventualty abandon
s franc fort palicy for the saoke of  much needed reduction in the Interest iates.
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Oplimal Exchange Rate Tergefs

In this chapter we turn to consider explicitly real variables and how exchange rate
targetting may be justified In a wider optimal policy coordination framework. We will also
see that the design of the exchange rate arangement will be seen to be equivalent to
the convergence band proposal.

This chapter deals with the design of exchange rate targets and thelr use as
stablizing device In the face of economic shocks. The policymakers have to choose
among a set of targeting strategies the subset which provides the best outcome
according to their policy objectives. However, as we will see targeting the exchange rate
may be counterproductive under certain clircumstances.

In the last section of the chapter one, we reviewed the efforts to embed target
zone models In an optimizing framework and judged poslitively the attempts to Include
real targets In the loss function, albelt In a unilateral target zone. In this chapter, we
dispense with the target zone models we have been using up to now and adopt a static
game-theoretic perspective which has been standard in the early policy coordination
terature.

The assumptions are more reqilistic. The actlons of policymakers spillover to other
countres In Interdependent economies; the existence of an arrangement between two
symmetric countries Is also more accurate for the European environment than the implicit
small country assumption of target zone models'. Welfare considerations then detemine
the gains from coordination and. in our case, the virtues of a exchange rate arangement.

'-Ot course, the apploach does not Iack problems. A multicountry setting would complicate the results of
the analysis; the underlying behaviowr of the economy ks styized and dispensing with the restricttve assumption
of a quadiatic oss function would have generated many technical problems (see Curme & Levine (1991)). Even
the use of different empiiica Modets can provide contradictory results (Frankel & Rockett (1988)).
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Players In the policy gaome only agree to follow a cooperative strategy If both galn with
respect to the non-cooperative (Nash) outcome; in other words, the outcome from
cooperation has to be incentive compatible.

Countries are considered on an equal strategic basls, In contrast with the targeting
strategiles traditionally contemplated in the itterature, where leader-follower schemes have
implicitly been used. Therefore, it will also be Interesting to compare how the respective
results differ.

The policy coordination literature has In general been more pessimistic thon target
zone models regarding the possibllity of gaining from exchange rate pegs’. The outcome
can even be worse than the non-cooperative solution if reputation is not previously
acquired. This result arises both In @ static setting (Rogoff (1985a). Canzonert & Henderson
(1988), Currle et. al (1992)) and in dynamic games (Miller & Salmon (1985,1990). Levine &
Currie (1987)).

A form of cooperation Is Implict In our model through a exchonge rate
arrangement on which countries commit beforehand. The idea Is similar 10 the optimal
Institutional contracts considered in the literature, albeit here both agents (countries) enjoy
the same strategic position.

Incentive compatibility is the condition used to reach on agreement. Otherwise,
private agents In the market would realize the incentive to renege that a retum to a non-
cooperative equilibrum offers. The system would not be credibie and. as a consequence,
it would be prone to instabliity and speculative attacks.

The optimal contract shouid also ideally deliver an efficient outcome. Since Pareto
optimal solutions correspond 1o the cooperative solution In our static model, the exchange
rate target would then act as a perfect surrogate for cooperation.

The feasibllity of the arangement is thus defined by two conditions: incentive
compatiblity ond Pareto optimality. Note that aithough the optimallty condition just
improves the vitue of the arrongement, it Is not necessarly required. Therefore, an
incentive compatible target zone may tum out 10 be just a second best to explictt
monetary policy coordination.

This Instrumental role for the exchange rate make It qualitatively different from the
rest of targets In the economy. On the one hand, it implies o common target for both
countries which Is appended to the original optimiation function of both policymokers;
on the other hand, the exchange rate Is an intermediate target to attain the actual policy

2.500 Curie & Levine (1991) for a survey on policy coordingtion Itercature.
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objectives but it has no vaiue on Its own right.

The search for an optimal targeting strategy is developed In two stages. In the first
stage. we consider all the types of shocks which may hit the economy. making It diverge
from its equilibrium level: then we expiore the possibliity of targeting the exchange rate
for the different types of shocks. This Is formally done by delimiting the type of shocks for
which the exchange rate arangement Is Incentive compatible and Pareto optimal. It tums
out that the feasiblliity of targeting the exchange rate depends on the type of shock.

The second stage directly tackles the question of designing optimal exchange rate
targets within the relevant shock subset. We will observe that there Is some scope for the
discretion of the policymakers who can choose between o wide ronge of exchonge rate
targets, provided that they also choose the optimal commitment to the seiected target.

All these questions will be explored in more detail in this chapter. Next section
presents a flexible framework to generate the set of targeting strotegies. This allows to
consider both nominal and real exchange rate targets. Section Il describes the model
used In this chapter, originally developed by Canzonerd & Henderson (1991). The optimal
targeting strategy Is derived from the concepts of incentive compatibillty and Pareto
optimality defined In the third section. Section IV and V develop the two stages to
targeting. The conclusions summarise our results and compare them with aitemative
proposals of exchange rate management and to the recent experience and future
prospects of the EMS.
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I-The exchange rate as intermediate target

We start by considering two identical and Interdependent economies (subscripts
1.2) and their loss functions (L,.L,) defined so os to penallze the deviations of employment
(n) and consumer prices (@) from their desired levels (superscript ). Deviations from the
desired values Imply welfare iosses:

L, =%(o(n, NG -q)
M
Ly 30N 4 -G

The quadratic form and the arguments of these loss functions are standard in the
policy coordination literature, ploneered by Homada (1976). Penalty values are normaikzed
with respect to the weight of Inflation In the loss function.

Hamada adopts a game-theoretic approach to measure the gains from
cooperative macroeconomic policy with respect to the non-cooperative solution. The
outcome also determines iImplicitly the type of exchange rate management required.

Each country is a piayer In this policy game. The policy instruments are given by the
money supplies. When countries do not cooperate, they use their respective money
supplies to minimize welfare losses, 1aking the actions of the other player as given. On the
contrary, when countries cooperate, a common welfare function is jointly minimised.

The implications for the exchange rates differ, depending on the features of the
model employed. In Hamada's deteministic environment, fixing the exchange rate mimics
the efficlent cooperative outcome; however, In o stochastic setting with rational
expectations the conclusion is not so straightforward. In the Henderson mode! (1984), shifts
in demand require the exchange rate 1o flogt while shifts in asset preferences advise the
use of a peg: In the case of supply shocks, there is a conflict between the preferences of
the players. The Canzoner-Henderson (1991) model which we use here, highlights- In the
case of symmetric supply shocks- the need for g leader to determine the money supply
and a follower who pegs the exchange rate, yielding an asymmetrc amrangement. The
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rest of the mentioned references on the policy coordination literature aiso underiine that
cooperation In the exchange rate management pays depending on the nature of shocks.
Also Gemberg (1989). In a non-strategic setting arrives at the same conclusion.

The diversity of results suggests that It Is advisable to adopt a fiexible approach to
exchange rate targeting, in which the different alternatives are considered.

Exchange rate targets as optimal contracts

The ERM and Bretton Woods regimes targeted the nominal exchange rate around
Q narow band while the Williamson (1985) proposal advocated maintalning the real
exchange rate around a predetermined level: In this case, the band was loosely defined.
The ‘Program for Monetary coordingtion’ proposed by McKinnon (1984) suggested an
agreement on the global money supply to maintain exchange rates fixed. This global
money supply had then 1o be dliocated between countries, on the basis of o price
stablity target.

The central role of the exchange rate In the practice of policy coordination
emphasises the value of exchange rote targets as surogates for explicit policy
coordination. One of the main reasons Is observablity. In the words of Kenen
“...govemments are prone to cheat and will not engage In optimal coordination because
they cannot trust each other. A govemment cannot cheat on a firm commitment to
exchange rate pegging without being caught. Therefore exchange rate pegging Is
viewed as a viable altemative to full-fiedged coordination” (Kenen (1989).p.54).

Notwithstanding this, In the policy coordination iiterature the choice of the
exchange rate usually appears as a by-product of the coordination solution and It Is not
explicitly considered. Nevertheless, a strand of this literature (see Hughes Hallet et. al
(1989) and, In particular, Hughes Hallet (1993)) has explicitly Included exchange rate
targetsin the policymakers optimization problem. We can justify this inclusion more formally
using an analogy with the optimal controct literature, adapted to the context of policy
coordination.

This literature has its origin In the credibility problem of monetary policy pointed out
by Kydiand & Prescott (1977) and Barro & Gordon (1983). Thekr contribution revedied the
utility of setting up rules for the management of policy to which the monetary authority
(principal) has to commit to cancel the infiationary bias in agents expectations. Baro and
Gordon underiined the incentive to cheat on these rules, due to time Inconsistency.
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This incentive problem was addressed by Rogoff (1985b) which highlighted that It
could be overcome If monetary policy was entrusted to the Central Bank through some
kind of institutional provision regarding some intermediate target (optimal contract). If the
commitment 10 the rule could be achieved, the incentive to renege would be
eliminated’.

In our case the contract Is speciied In terms of exchange rate targets, for the
reasons of observability and controliability we have mentioned above. Two sovereign
countrles decide to commit to an exchange rate arrangement If they are expected to
gain from it; that Is, the incentive problem Is redefined here In terms of Incentive
compatibiiity. Note that principal-agent considerations are no central here. The behaviour
of the agents Is guided from their rational expectations and both players are on an equal
strategic footing. Reneging on the arangement opens the possibiiity of retaliation by the
second country and the suspension of an agreement which Is benefitial for both countries.
Therefore the Incentive to renege Is eliminated.

The contract is appended to the optimizng problem of the countries. Since the
countres are equal from an strategic point of view, the contract Is the same for both of
them. The function which each country considers is then modified to become:

W,=L,+V
W=L,+V

The contract Is defined In terms of the real exchange rate (2) and enters in the
optimizing problem with o weight B. More precisely, we propose a contract of the
following form:

V=B @2y

At this point, It shoulid be clear that the exchange rate Is an Intermediate target in
the modified loss functions (W, W,). It serves as a vehicle to aftain the final goals
represented by empioyment and infiation, but it Is not o final goal In itself. Consequently,
the gains from targeting are not directly derived from fulfilling the exchange rate goal but
from the benefits on the rest of varables that raspecting the agreed parity provides:
therefore, In the evaluation of the gains, the deviations from V are not taken into account.

3.Later works refined these ideas and oflentated the research 1o the design of Institutiond reguiations. See
Baron (1989), Waish (1992), Lohwvnan (1992) and Persson & Tabellini (1993)
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The design of the targeting strategy

The contract Is signed by the countries at the beginning of the period in order to
minimise the welfare loss derived from unanticlpated shocks. The question is then how to
design a contract which is iIncentive compatible when a shock occurs. Note that the
design of the contract Is determined by the choice of a desired level for the real
exchange rate and by Its welght (B) in the modified loss function. Thus, the design of
the optimal contract Is equivaient to the cholce of the optimal targeting strategy and we
will use both terms interchangeably.

Following Rogoff (1985b) we can define the parameter or weight B as the optimal
degree of commitment to the intermediate target, in this case the exchange rate. The
parameter B Is constrained to be positive, otherwise what is being targeted s the
exchange rate 10 ovoldl. if B were equal to zero, No constraint is Imposed on  the
exchange rate and the result corresponds to the non-cooperative free-float solution.

Since positive values of B penclize deviations from the desired values, It represents
a soft band of fiuctuation for the deslred exchange rate target. the larger the volue of B,
the narrower will be the implled band. This specification allows us to think of the targeting
strategy as a target zone with soft bands, where 2 represents the central partty. As a
matter of fact, the specification for the exchange rate target is also famillar to us. from the
convergence bands proposal above.

How is the central parity chosen?. In other words, how do players agree on the
desired level for the real exchange rate?. The exchange rate target in our model Is
inspired by the exchange rate amangements mentioned above, especially on the nominal
ERM regime ond the Willamson proposal. The singularty of our approach ks the
consideration of a continuum of exchange rate targets. which spans between both
aiternatives. This setup allows for fiexibllity In the design of the contract. a feature which
adds new Insights to the question of exchange rate targeting.

The ERM and Williamson’'s proposal have In common the choice of a target
exchange rate which Is allowed to fluctuate within a band. If rgidity Is defined with
respect to the equillbrium exchange rate In terms of Purchasing Power Parlty, they
represent the polar cholces of a rigid system with "hard’ bands and a flexible regime with
‘soft’ bands, respectively. This suggests the use of an approoch which Incorporates both
of these proposals as special cases. as well as the range of intermediate options, as we
did In the convergence bands proposal. This idea can be formalised as follows.
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Let us take the real exchange rate (2) identity, In terms of purchasing power parity:
2=6-(P,-py
where p Is the price level, the subscripts denote countries one and two respectively and
the nominal exchange rate e. Is defined as the price of country 2 currency In terms of
country 1 cumrrency.

The ERM regime alms at maintaining a fixed nominal exchange rate partty, l.e.
6°=0. Substituting above. we observe that this Is equivalent to o real exchange rate target
equal to the negative of price differentials:

Z=-(p,-py).

The Willlamson target zone on the contrary implies a desired value for the real
exchange rate equal to zero =0 or, equivolently, o depreciation of the nominal
exchange rate equal to the price differentials:

e°=(p,-py).

Let us now define the parameter p. such that &°=(1-p)(p,-p,). Note that (1)
represents then the degree which the nominal exchange rate target offsets price
differentials. Thus, we can write the exchange rate target in general form as a function of
the price differentials

2926 7«(p,-p)=-p(pP, -P,) @

It Immediately follows that p=1 comresponds to a nominal exchange rate target, as
In the ERM regime and p=0 comesponds to the WIlliamson target zone. that Is, o real
exchange rate target. As p moves away from zero the desired exchange rate partially
accomodates Inflation differentials. These intermediate values present special Interest
because they provide fiexibility in the choice of exchange rate target, according to the
preferences of policymakers.

We can observe that the design of the targeting strategy ts detemined by the
choice of just two parameters: p and B. The first specifies the extent o which the real
exchange rate Is the target and the second determines the degree of commitment to
such a target. We will refer to them as target parameters. The range of parameters is
constrained to positive values of B and to values of p between zero and one, |.e. between
real and nominal exchange rate targets.

Countries can choose among a wide combination of exchange rate targets and
values for §. which represent the set of targeting strategies. This set. denoted as A can be

formally defined as:
A=[BXp), ¥V B>0, O<p< 1}

In this way we have O very simple and general method to explore whether
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targeting the exchange rate pays when countrles are placed on an equal strategic
footing. When the answer Is In the affirmative, our specification wiii be able to determine
which Is the optimal targeting strategy within the set. Prior 1O this, we have stlil to develop
the economic model of reference and to define the concepts which will be used In the
formal analysis. This s done In the two next sections.
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ll-The mode!

In this section we present the Carnzonerl & Henderson (1988,1991) two-country
model of symmetrc monetary economies. For a more detailed explangtion of the model
we refer the reader t0 thelr paper.

This economy is subject to shocks on the demand (u,.u,) and the supply side (x,x,).
Rational expectations are assumed, sO that only unanticlpated shocks can affect
equilibdum.  The disaggregation of shocks and the treatment of the exchange rates
introduce some minor modifications into the Canzonerl-Henderson model.

Two countries are considered, each producing a different good with the
corresponding subscripts. All the variables except the interest rates are expressed In logs
and represent devigtions of actual values from equllibrium. Symmetry holds In the strong
sense that all the parameters are the same in both countries (for the exchanges rates they
have opposite signs).

The output of each country (y, I=1.2 where the subscript | refers to the varlabie in
each country) is obtalned through o Cobb-Douglas production function. It Is an Increasing
function of domestic employment n, and it decreases when some adverse supply shock
x‘, hits the economy:

y,=(1-a)n-x’,

For convenience we present In the table In next page the volues and definitions
of the parameters appearing In the model and those derived from the transformations
which follow.

Firms hire iabour up to the point In which real waoges equal the marginal product
of labour:

WP =-an;-X’,

Wy P,=an; X',
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Par. Definition Range

1o Lobour coefficient in the production funcfion O<lac!
h e Moarginal propensity to spend O<e<l
& Eftect of exchange rate in demand O<b<l]
v Interest rate eiasticity O<v<l
4 Share of import goods in domestic basket O<{<¥%
y y=(2B+(1- )]’ O<y<1
c c=1-(1-Xe O<g<]
0 o =x(l<) O<9<g
A Vn=(oarey’ O<¥n<1
9 o=Yrne O<0<¥%

where w, and p, are nominal wages and prices, respectively. We can assume that the
supply shocks toke the form of adverse labour productivity shocks. Contracts are signed
at the beginning of each period. so that shocks are unanticipated. These contracts
specify nominal wages and employment rules and workers agree to supply whatever
quantity of labour firms want at the nominal wage specified In the contracts.
Consumer price indexes q, are weighted averages of domestic and foreign goods
prices:
q,= (1P, H(e+p)=p,+{z
a,= (1P, L(e-pl=p, Lz

The market equilibrium conditions for the demands of goods are:
+¥,282+(1-Dey, +Ley,-(1 -Ovr 1 -Bvry+u’
M=3z2+Ley, {1 -Dey,-Bvr, (1 -Dvr,+u’,
where 7, are the real Interest rates and vy, stand for positive demand shocks. Uncovered
interest parity holds, so that r,-r,=2-z. The superscript stands for expected value.
Finally, the equilibrium in the money market is given by the Cambridge equations:
m=p;+y,
my=Py+Y,;

Nominal wages are set as follows. From the output and the wages equations
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above, and using the money market aqullibdum equations, employment can be
expressed as a function of the money supplies and nominal wages.

n,=m,-w,

N,=My-w,

Firms and workers choose the nominal wage that minimises the expected square
deviations of employments from the full-employment value, set equal to zero. Optimizing
the square of the expression above, we observe that the respective nominal wages are
set equal to the expected money supplies:

and)* a(n,)°

(") =W, -m\*=0 (ny)

w, w,

The reduced forms are obtalned by expressing all the varnables of Interest In terms

of the Instruments and the shocks. The expressions for the empioyments are

=w,-m," =0

straightforward:
n,=m,-m,*
n,=m,-m,*

The expressions for the consumer price Indexes require several steps. First, we solve
for the output prices ond then for the exchonge rates. The output prices expression is
straightforward. Substituting the equillibrlum values for nominal wages and the expression
for empiloyment in the product prices, we can express them in reduced form as:

p,=m, «a-1X(m,-m+x"

Py =My @ =1 )(m,-m;") X,
To obtain the reduced form for the real exchange rate, we note first that the sum

of excess demands must be zero. Substracting the expressions for the demaond for goods,
we Obtain

~5(y) -¥) +282 <1 -20v(r, -1,) +U) -4y =0
Using the equations for the real exchange rate and the uncovered interest parity,
the real Interest differential from this expression is given by:
r-r=(1-20(2"-2)
Substituting this value above and eliminating y,-y, with the nelp of the output
expressions, we obtain the reduced form for the real exchange rate:

2=¢y(1 -a)((m, -m) ~(m,-m, ) {1 -2Dz * Ay, -4,")

In this expression, we can reasonably assume that the expected real exchange
rate is equal to zero (Z°=0). On the one hand, the expected values of the disturbances is
zero; on the other hand, since nominal wages and prices are perfectly flexible, the
expected real exchange rate Is independent of today’'s money supply. Finglly, the
existence of an exchange rate target does not Influence ‘c prior’ exchange rate
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expectations. because they are only binding In the case of shocks.

The nominal exchange rate reduced form is obtained from the real exchange rate
expression. Substituting in the reduced forms for product prices and the real exchange
rate, we obtain

e=(m, -m,)«(gy- N - (M, -m ) <(m,-m,") Ku,” -u,")
Finally, the expression for the consumer price indexes Is obtained by direct
substitution:

Qy=m, +(¢+a-1)(M,-m,")6(M,-my) +x," Ly, -,
G =M, (M, =My ) (@ +-1)(m, =My +x," +LrY, -1, ).

Finally, In the appendix Is shown that the expected money suppiies ore zero. The
shocks are redefined as follows
x,.-/nx,' and u,=l/n§yu,’, i=1.2
ond the reduced forms for the variables of interest take the following form:

m=my, . Ny=my-

g, =~/n)" (M, -28m, +x, (U, ~U,) \
)

Q=YY (M, -28m, +x,+(U, -Ly))

pl-am|+(\/TT).‘xl; pz'amz’(‘/;)—'x'z

The Impilcations of the model are standard. A domestic monetary expansion
positively affects domestic employment and prices and negatively affects forelgn prices;
adverse supply shocks (x,>0) reduce domestic output and increase domestic consumer
prices through the increase In the price of the domestic good. Positive demand shocks
in country one (u,>0) push domestic consumer prices down because of the appreciation
of the nominal exchange rate induced by the excess demand for the domestic good.
More precisely, the reduced forms for the exchange rates are:

ex(a+cy(} - (M, -m)+¥n" (x, -x) <&/n) (U, -u) @
2201 -a)(m, =My ~Gy/n)" (U, - )
in this model, we can see that the nominal exchange rate Is affected by both

demand and supply shocks, while the real exchange rate Is only affected by demand

shocks.
The excess demand created by demand shocks require a correction of relative
prices and consequently of the real exchange rate. Since the price of the good Is not
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affected. the burden of adjustment falls upon the nominal exchange rate. On the
contrary, ¢ domestic adverse supply shock does not affect the real exchange rate. The
reason Is that the resulting nominal exchange rate depreciation In this particular model
offsets the price differential In the real exchange rate expression.

It Is aiso convenient 1O write the real exchange rate target derived from the
comection mechanism derived In the previous sections. Substituting terms we obtain:

z %=-pla(m, -my) «{/n)"(x,-x)
a - U-y )
2-2%=(pa+cy(1 -a)(m, -m) «Vn) " (p(x, -X,) - : )

From (4), It Is evident that supply shocks would not affect the desired exchange
rate and In this case p=0, others things being equail.

However, shocks ako affect the policy gools and countries react 1o them using
their policy instruments 10 stabllize the economy around the deslred levels. For instance,
In the face of the asymmetric demand shock considered above, the domeashc country
has an incentive to Inflate and the forelgn country an Incentive to disinfiate. The resulting

exchange rate Is the resuit of both Influences and consequently the desired exchange
rate value (determined by the choice of p) has to be chosen so as to iInduce the optimal
response of both countrles, to stablilse the economy for any given shocks. This Is the issue
to be explored in the remalning part of this chapter.

168



Part ii-Design 5-Optmal exchange rate targets

lll-incentive compatibility and sustainability

In this section we define the conditions to derive optimal targeting strategies. They
are encompassed by in the requirements of sustainablity and optimality. However, before
reaching a formal definition we need to maoke use of other reiated concepts which are

now presented.

The derivation of the model allows us to substitute the reduced forms (4.5) In the
modified loss functions. Assuming that the derired Inflation ang unemployment levels are
set equal to zero (n?=0, q°=0.=1.2). the expression to minimkze tums out to be just a
function of the Instruments (m,.m,) and the different shocks.

W, =L, +V=.%{o(m‘)7+(m, ~26m, X, <U, L))+

6)
B (M, -my)+L(x,-x,) --1—(U. -w,)?%
e &
WLy VoL10(rm, Y +(m, 26m, +x (U -
1
B’ (=MoL -x)— (w1 ™
vn Wh

where JpT-pa«;'Kl—u)

The Introduction of o exchange rate target in the optimzation problem Implies that
the exchange rate target acts as an indirect cooperation device. It Is iIndirect because
the optimization problem facing eoch country is equivalent to the non-cooperative case;
each country maximizes its welfare with respect to Its instrument, taking as given the
actions of the foreign country, but also taking into occount the common exchange rate:

ow.

a_m‘=0 = Ry ml"y;'(wzmz'(] HPIVIX +PY X, +y (U = Uy))

1

aw, B

3-”;-0 = Ry M=y (y,m, (1 +pIwyX +pyaX, ¥, (U, - ) @)
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where
Yo' v
v, =1 wo+Bp’: ,=20+Bp’; v,-ﬁ b_. A RRES
n g

The points where the reaction functions (R,.R,) intersect represent the solutions. The
reaction functions and the rest of concepts defined in this section are represented In
figures 1 and 2, below. We operate In the (m,.m,) space. where the ellipses are isoclines
of the loss functions and the reaction functions are represented by straight lines.

The solutions depend on the parameters of the model, the shocks and the vaiues
of the target parameters; while the two former are token Qs given, the latter are chosen
by the authorities in some optimal way to be defined.

The cholce of the target parameters In the stroteQy set induce a set of targeting
equllibria which can be specified as a function of A, T(L):{m,'m,’/, where for convenience,
here we redefine A as the product Bp’.

m/= (W X +WX) . [-P(Vz VW)X, -x) . (v, (v, -w ) (U, -w,) )
Vi-v2 viewh vi-v;

m' '(Vz’:\ *‘421"2) _(pCw, ‘\Vnz )V;:(Xn %) (W (v, -w)) (U, -Ww)
Vi-V2 Vi) Vf'\’g

It is important to explore the characteristics of the targeting solutions because they
will be crucicl to derive the next propositions. We show In the appendix that the set of
targeting solutions is a stralght line (target line, hereafter); More formally, It Is claimed that:

Proposition 1: The set of targeting equilibria. T(A), Is contalined in a straight line with
slope equal to -1 in the (m,.m,) space, where:

_ X _mlrl (10)

T(A): "m, "=
A)A{(m,.my) | m, T 26

One particular point of this line refers to the case In which the exchange rate Is not
targeted, l.e B=0. V p. This Is of course the Nash non-cooperative solution N=T(0)=(m,".m,"}
of our modet’. In this case, where y,=1+0. v,=28, y,=0, y,= . It Is stralghtforward to see by
direct substitution into (9) that:

“.see Conzoner & Henderson (1991,pgs.21 and 37). They only consider symmetric supply shocks (x,=x,) and
opposite demand shocks (uU,/2=u,/2). Substituting in (11) we obtain the some expressions as theirs
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(1 +0)x,+20x,<(1 +0-28)(u, -u,)

T
m =—
1 s T O6F .
| == (1+0)x,+20x, +{(1 +6-20)(U, -W,)
P (1-0)(26)?

The set of incentive compatible solutions or bargaining area (A) ts defined as the
set of points which are Pareto superior to the Nash solution:

ALYM,.my | W, (m, m)sW,(m“.mY  W,(m, .mysw,(m,".mM

The explicit cooperative solution is obtained by the minimization of the welighted

joint loss function W, where 8,15 are the welghts assigned to each country:
WE=SW, +(1-8)W,

The contract curve (C®)) Is obtained by minimizing this loss function with respect
to eoch Instrument, and setting the rate of marginal substitution equal to minus one
am,/dm, | g.0=-1. 50 as 1o fulfiil the condition of Pareto optimaiity:
oW __awe

Ce): { mmy” | =22
am,” om,

(12)
=, M, -26m, «(8x, <1 -8)20x,) <6 +(1 -8)26)(u, -)=

=-(Z,m,-20m, -(826x, <1 -8)x,) +«(826 +(1 -5))(u, -W,)) }

where I =3(1+0)+(1-8)(20); =(1-6)1 +0)+8(20)?
Setting 8=1.3=0), the instruments of both countries are chosen to maximize the
welfare of the first (second) country. These solutions are known Qs bliss points (8,.8,)
C(D=B, 1,.,=(m.? . m} |={0.x,/28-(u,-u)/2}:
C(0).B, | 4o={m, 2. m,B)=(x/20+(u,-U,)/2 .0}
Since the bliss points coresponds to zero welfare losses, B,.B, are placed at the
center of the respective ellipses.
Finally, it Is convenient to define the segment which joins the bliss points as the bliss
line (R). Taking the expressions for the bliss points, It is straightforward to derive the following
segment:

U, -U,

X
B:[m,,mzc(B,XB?)|m2=(._21+ 55 )+bm,}

(13)
X

where b=-_1 ¥xz0; b= Vuz0. 1.2
X
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Incentive cormpatible and optimal targets

The only novel concept among the above definitions is the set of targeting
equilibria dertved from the exchange rate arrangement. Since we have shown that this
set is embedded In the target line, we can conveniently make use of the lotter to specify
the sustainablity and optimality of the targeting strategy.

Recall that, in general. Incentive compatible strategles must be Pareto superior to
the Nash solution, that Is, they have to belong 1o the bargaining area. Therefore a target
strateQgy will be Incentive compatible if it lles on the target line that passes through the
bargalning crea:

SUSTAINABILITY CONDITION
3A | TN A=)

Similarly Pareto optimal strategies are placed on the contract curve of cooperative
solutions C(®). Therefore the targeting strategy will be Pareto optimal when the target line

(14)

intersects the contract curve:
OPTIMALITY CONDITION

3A.8 | TA)=C(8)
Countres aim at designing contracts that are incentive compatibie and Pareto

optimal at the same time. However, It could be the case that there Is no possibie means

(15)

to design a Pareto optimal strategy which is sustainable or, viceversa, an incentive
compatible strategy which Is Pareto optimal.

Note that the first situation would preciude the arangement; on the contrary. an
incentive compatible strategy which Is not Pareto optimal could be accepted because
incentive compatibility is @ sufficlent condition. Nevertheless In this iatter case., It should be
convenient to contemplate some compiementary criterion (suboptimailty crterion) to
achleve the most efficient targeting strategy which Is sustainable; for instance, the
sustainable targeting equllibrium which minimizes the distance to the contract curve point,

Considering both conditions joinfly and taking into account the suboptimality
criterion, the optimal targeting strategy (or optimal contract) can be defined as follows:

A TAA)={m,.my)
(16)
{my . my}=TAINCEY.If TMNC(B)e A
or, in the case that the Pareto optimail criterion cannot be fulfiled:
{m,.my}=m,.m;e Al min(disttA.C(E . If TMNC(S)e A (17)
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IV-Economic shocks and optimal targets

Supply and demand shocks have different effects on welfare as an inspection of
(6.7) reveals. Consequently, the scope for targeting may crucially depend on the type
and magnitude of the shock hitting the economy. In this section we formally analyse the
possibllity of designing an optimal targeting strategy for the two different types of shocks
we are considering. The results take the form of propositions whose proofs appear In the
appendix.

We will opply the above conditions when the shocks arise on the demaond side
and on the supply side: first, we willl explore incentive compatibliity, then optimality and
finally the joint hypothesis.

It Is iImportant 10 keep in mind that In this section we focus on the whole target line,
without any constraint on the target parameters. However, in the next section we will
restrict the relevant subset of target strategies, which coresponds to positive values of B
and p between zero and one®.

Figures 1 and 2 give a flavour of the results in this section. They represent the
concepts defined in the previous section in the (m,.m,) space when different types of
shocks hit the economy. We consider the case of symmetric (x,=xp, ldiosyncratic
(x,>x,=0,u,>u,=0) and opposite (x,=-x,.u,=-u,) shocks. From the observation of the reduced
forms (4.5). we can see that symmetrc demand shocks (u,-u,) have no effect whatsoever
on the economy.

- Therefore. strictly speaking the propasitions below are necessary but not sutficient conditions tor targeting
the exchange rate appropiately. Only when the value of of the targeting parameters are specified. the
propositions will be compieted. In the next section we will focus In more detall on the conditions for which B is
posittve when p Is between zero and one. Nevertheless, we can anticipate that tor demand shocks postttve
can always be found, while for supply shocks the sufficient condition does not appty In ol the cases.
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Effect of demand shocks. Asymmetnic and idiosincratic shocks
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Figure 1-Strategic behaviowr and demand shocks

Effect of supply shocks. Opposite shocks
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Effect of supply shocks. Idiosincratic shock
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Figure 2.c-Strategic behaviour and symmetric supply shocks
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Demand shocks

Figure 1 suggests the concluslions of the formal analysls below. An asymmetric
demand shock can be interpreted as a shift in demand from one to another country
(from country one to country two If u, Is positive) and an idiosyncratic shock may be the
result of an expansionary fiscal policy in any of the countries.

The plot shows that the target line crosses the bargaining arec (A) and the
contract curve (C(®)) for both asymmetric and idiosyncratic shocks. This suggests that a
incentive compatible and Pareto optimal targeting strategy can be specified. This
Intultion Is confirmed by the formal analysis of the model, which Is cared out in the
appendix. The results can be summed up in the following three propositions:

Proposition 2: For demand shocks of any type or magnitude, there exists at least
one exchange rate arrangement which Is incentive compatible.

Proposition 3: For demand shocks of any type or magnitude, there exists a Pareto
optimal exchange rate arangement.

Proposition 4: For demand shocks of any type or magnitude, the Pareto optimal
exchange rate arrangement Is Incentive compatible and cormresponds to the point C('k),
where

C(%)-{m{,m;}e T(A)

(18)
e l1200U W)

' (0 +(1 +28)%)

The two first results are linked by proposition four which shows that whatever the
shock, the targeting equilibrium which intersects the contract curve belongs to the
bargalning area. so that the Pareto optimal equllibrium Is also iIncentive compatibie.
Therefore demand shocks present no problem for the design of optimal targeting
strategies.

Supply shocks

The question Is not as straightforward as in the case of supply shocks. The different
plots of figure 2.0-c dispiay a quite different picture: only In the case of asymmetric supply
shocks, does the target line cross A and C®).

We can interpret an asymmetrc supply shock as a shift In productivity from one
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country to another, due, for Instance to tne transfer of a industry from one country to
another. More standard are the other two cases. A symmetric supply disturbance may be
due to price shocks on raw materials used to produce both goods (typically an oll shock).
if the shock affects only the production of one good. the case of an idiosyncratic supply
shock would arise.

The mathematical analysis of the appendix shows that the case for targeting Is not
general In the case of supply shocks. As before, we con convey the result in three
propositions:

Proposition 5: For supply shocks at least one Incentive compatible exchangse rate
target will exists If -(1+0)x/20 <x<-20x/1+0, V x>0. 1/=1.2 /.

Proposition 6: For supply shocks there exists an optimal exchange rate target onty
If -(1+0)x,/28 sx<-28x/1+0. V x>0, 1J=1.2 k.

Proposition 7: For opposite supply shocks (x,=-x,). the Pareto optimal exchange rate
arrangement Is Incentive compatible and comresponds to the point C(%):

Vx,=-x,= C()=m/"mj} e TA)
. (1e28)2x) (9

From propositions five and six, it follows that the existence of sustainable or Pareto
optimal targeting strategles Is restricted to a range of shocks determmined by the values of
the rest of the parameters of the model. The parameter 8 Is posttive and less than % (see
table) and ¢ Is positive. Therefore,

-(1+6)/W<-1, -2/1+0>-1
and consequently x,=-x, always belongs to this range. The impilications of this result are the
following:

-ldiosyncratic and symmetric supply shocks (figures 2.b.c) preclude the design of
incentive compatible or Pareto optimal targeting strategles.

-A necessary condition for the exchange rate arrangement 1o be incentive
compatible Is that the shocks are of opposite sign.

-in particular, opposite shocks (figure 2.a) aliow for Incentive compatible targeting
strategies, for a range of parameters to be determined In the next section.

Futhemore, proposition seven states that only In the case of opposite supply
shocks Is the existence of a Incentive compatible strategy which Is Pareto optimal
attainable.
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For the rest of the cases In the relevant range we have had to proceed by
numerical simulation. The outcome depends on the values of o and 8. In particular, for
values close to the extremes of the range the Pareto optimal point does not fall within the
bargalning area. in any case, for these latter situations, the suboptimality criterion
Indicated above (see expression (17)) can be applied and the incentive compatible
targeting equllibrium which minimizes the distance 10 the contract curve point would be
chosen.

Interpretation of the results

Note that In our mode! the cases for which a targeting strategy Is feasible have
some fegatures In common. Comparison of figure 1 (demond shocks) with figure 2.c
(opposite supply shocks) actually reveals an equivalent outcome In graphical temns. In
particular, note that in both cases the equllibrdia are found on the quadrants where
monetary supplies have different signs: of course. If the sign of the shocks is reversed, the
solution would appedar in the same quadrant. Note that In the quadrants where money
suppilles have different signs, that Is, when one country reqacts by expanding and the other
by contracting the money supply In the face of a shock, there may be scope for an
optimal targeting strategy. This suggests the following claim:

Proposition 8: The necessary condition for the existence of a incentive compatible
or Pareto optimal exchange rate arangement Is that, for any type of shocks
sign(m,, »esign(m,?)

This conjecture is proved In the appendix. The economic significance of this result
Is quite clear. when the reaction of one country exerts a positive extemaillity on the other
country there Is scope for an optimal exchange rate strategy. Regarding the exchange
rate, we can observe that both countries agree on the direction of change for the
exchange rate; the wish of country one to infiate In order to depreciate the exchange
rate can be altemativeiy satisfled with a defiation of the second country.

The magnitude of the desired exchange rate change is what differs between
countries; for instance, In the case of a positive global demand shock (u,-u,>0). the
individual effort to depreciate the exchange rate Is too cautlous when countries act non-
cooperatively and it will result In an Insufficient depreciation, ylelding an inefficient
outcome. However, the joint effort 10 depreciate derived from the targeting strateg@y will
induce an optimal outcome.
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Note that this implles a more activist role for monetary policy derived from the
targeting strategy. Comparing the expressions for the Nash solution In (11) and the optimal
targeting strategy for demand and opposite supply shocks (expressions (17) and (18)
respectively), we can express the iatter as a function of the Nash solution; it tums out that:

2x,+u‘—u,<

{m - o (1+426)(1+0+20) |

1+0+20 6 +(1+20)
1j=1.2

M <2x,+U-u, 20)

This result shows that the optimal strategy will always Imply a larger change in the
money supply, both for the expansionary and the defiationary country. This result is
confirmed by the graphical analysls where we can observe that, in the relevant figures,
the optimal solution is more distant from the origin than the Nash solution.

Finally, it Is interesting to point out that the slope of the target line implies that the
global money supply does not change when the solution shifts from the Nash to the
targeting equilibrium. More formally, the expression for the target line In (10) shows that at
the targeting equllibrium the global money supply remains constant and equat to the
Nash solution: for supply shocks

m+m =-(x,+x,)/(1+0-28)
and for demand shocks the giobal money supply Is simply zero.

Thus, the effect of the targeting strategy Is 1o cllocate more efficiently a given
global money supply than in a non-cooperative situation, which is a conclusion similar to
McKinnon's (1984,1988) proposal for Monetary Stabllzation.
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V-The design of optimal targeting strategies

Up to now, we have shown the feasibility of designing optimal targeting strotegies.
Once the set of possible shocks has been determined, attention can be shifted to the
more concrete issue of designing optimal contracts.

As a matter of fact, the ancglysls of the previous section Is iIncomplete unless the
characteristics of the target line in the bargaining area are determined. The position on
the target line depends on the target parameters B.p. In principle, they are independent
parameters which are chosen at the discretion of policymakers, but the range of values
that each of them can toke Is constrained. The parameter p. which determines the
desired exchange rate target Is bounded between real and nominal exchange rate
targets ond B, the optimal commitment to the desired exchange rate target, must be
poshlve‘. Thus, the feasible range for the parameters are:

O<p<l; B>0

We will first expiore the conditions to obtain a positive degree of commitment, for
the considered range of exchange rate targets and then we will specify the relationship
between them.

Let us recall first that the quadratic optimization solution minimizes deviations from
the desired targets: hence, when B Is positive, it Is obvious that the new solution must
reduce the deviation from the now binding exchange rate target rekative to the Nash
solution, where the exchange rate Is not targeted.

Therefore, comparing the effects of a particular exchange rate target at the
optimal solution with the Nash solution determines the existence of a positive value for B.
More precisely If

[(z-2 N> [(2-29)*| = §>0 21

and vice versa. The appendix shows that

®-From (5).The exchange rates and the targets are defined with respect to one country. Countries one and
two have fhen to be iabetted. depending on the type of shocks. such that a nominal exchange rate target
coftespond 10 ps], not 10 p=1 (the nominal exchange rate target for country two).
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Proposition 9: In the case of demand shocks, the degree of commitment is posttive
for both nominal and real exchange rate targets, that ks,

V 0gpsl = [(2-2D%|> [(2-29)°| = B>0 (22)

Proposition 10: In the case of opposite supply shocks, targeting the real exchange
rate Is counterproductive (p=0 Implies B<0). while a nominal exchange rate target may be
appropriate. More precisely

20
1420+ -y/n

1e20

Vpzp'= >0 = |(z-2 o)Nl > (z-z o)'|=0B>O (23)

Thus, for demand shocks the existence of a feasible targeting strategy is confirmed,
while existence Is not clear for opposite supply shocks because p* may indeed be larger
than one. Note that expression (23) Imposes an additional condition on the existence of
an optimal targeting strategy (with positive B) in addition to the conditions derived in the
previous section. Targeting the real exchange rate (p=0) Is therefore discarded for supply
shocks, because p’ Is strictly positive.

Inspection of the exchange rate expressions In (§) may help to expiain this result.
Since the optimal target implies a more activist monetary policy and supply shocks do not
affect the real exchange rate, deviations from z are actually maximized. rather than
minimised If the real exchange rate Is targeted, implying ¢ negative B. This Is not the case
for the nominal exchange rate, which depreciates In the case of an adverse productivity
shock, other things being equal. Since the optimal policy response may offset this effect
more than the Nash solution, targeting the nomingal exchange rate may or may not tum
out to be appropriate, depending on the parameter values’. On the contrary, demand
shocks do affect both nominal and real exchange rates, so that targeting efther of them
will be adequate.

The degree of commimment to a specified target

The optimal degree of commitment (8" to the exchange rate target is the value
of B which attains an optimat solution for a given value of p. The previous expressions have
shown that the sign of B depends on the value p. This suggests that the optimal degree
of commitment (B") can be expressed as a function of the exchange rate target and the

i particulor.we will see below that low levelk of goods market INtegration low § would make even
nominal exchange rates inappropiate. For low values of ¢, a simitar result hoids. See figures 3.b and 4.b.
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structural parameters of the economy: B =f(p..). Two of these parameters are particularly
Important; the weight given to the employment objective (a) ond the degree of
openneass of the economy (D).

The function f(p..) can be obtained as follows. The optimal money supplies in the
cases of demand and opposite supply shocks must beiong to the target soiution which
appears in (10). Noting that x,=-x, and

(V2 (v, v, )=1+0+20+28p

it follows that:
(1+26) (1 +BLE)(, ~uy) (1 +2p25)2x,
m”c'——((ul —Wp)-2x,)= LAl AL =my|,
(6+1+20)) 1+0+20+2pp’
Considering each shock separately, we can equate both terms to solve for B:
Vu -y, B= 028/ng
Vo ((1+20)2+0)-2+4/n(1+20)Wp )
Vx‘-—x2 026\/TT§

. B=
VP~ (p((1 +282+0)vn(1+28)p )

This Is the general expression for the optimal degree of commitment to a given
exchange rate target. In other words, this result gives a formulo to define the optimal
targeting strategqy. taking into account the parameter constraints given above.

Glven the complexity of the expression, It is helpful to plot f(p..) for the most
relevant parameters: f(p.L..). f(p.c..). Figures 3.4.a aond 3.4,b. display the weight assigned
to the exchange rate target relative to the welght attached to the other final targets for
different values of ¢ and {. respectively’. The value of B comesponds to the optimal
targeting strategy: recalling that the Nash solution comresponds to =0, all the vaiues
between zero and p are also Incentive compatible, albeit suboptimal and correspond to
the segment of the target line between the Nash point and the contract curve in figures
1 and 2°.

Note that f(p..) Is continuous for demand shocks, but for opposite supply shocks it
presents a discontinuity at p=p*; for values of p lower than p* would Imply a negative 8’
precluding the possibliity of targeting the exchange rate.

°~Moce precisely, the weight ks normalized reiative to the unemployment penalty . iIn figwe 3 ond 4 (Q) o= 1:
however, but figures (b) the optimal degree of commitment is expressed as B/c and the weight attached to the
to the price objective s 1/0 otherwtse.

°-Ac1uollv. there ks also a range of volues above B' tor which the target zone ks aiso sustainabile. This range
conesponds 1o the segment of the target line between the contract curve ond the outer imit of the bargaining
area In figwes one ond two.
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0.4 Correction of centrai parity

Share of import goods

Figure 3.a.-Demand shocks. Optimal commitment for a given exchonge iate target when the degree of
integration varies.
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Figure 3.b.-Demand shocks. Optimal commitment for a given exchange rate taget when the weight of
empioyment in the loss function varies.
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Figure 4.a.-Opposite supply shocks. Optimal commitment for a given exchonge rate taiget when the degree

of integration varies.
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Figure 4.b.-Opposite supply shocks. Optimal commitment for a given exchonge ate taiget when the weight of

employment in the loss function vares.
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It may aiso be interesting to comment briefly the consequences of changes in the

relevant parameters for the targeting strategy. The derivatives of g with respect to these
parameters are:

Demand shocks

a_ﬁ>0;a_ﬂ<02
ac 0

Supply shocks(Vg>0)
_(E<O;Eé<0
ac o0

The effects of the level of market integration (L) on the targeting strategy are
difterent, depending on the type of shocks. We already mentioned that low and medium
values of £ preclude exchange rate targets in the case of opposite supply shocks. For
demand shocks, we observe that higher levels of integration which increase the spillover
effects call for tighter exchange rate targets (larger B). as intuition suggests.

The parameter o-the weight assigned to the employment goal- has equivalent
effects for both cases. Let us note from [6,7] that the unemployment goal penalizes any
deviation of the money supplies from zero. Since the optimal policy is more activist than
the Nash solution, an increase in o will reduce the need for targeting.

A first apparent result is that in the case of demand shocks (Fig 3.a.b) the emphasis
on targeting is less than that on the final goals in L,.L,; this seems reasonabie, given that
the exchange rate is an intermediate objective.. For opposite supply shocks this is also the

general resutt, although for values of ¢ close to the discontinuity term, we find B'>1.
Flexible targets

Another interesting feature of the outcome is that it depends on the type of shock
affecting the economy, but not on the magnitude nor the sign of the shocks. This is a result
which is also found in the existing policy coordination literature, and it greatly facilitates
the design of the optimai contract. As a matter of fact, for any demand shock the formula
above can be applied; for supply shocks, we already know that only in certain cases will
it be possible to find an optimal targeting strategy. In this case, the corresponding
expression can be applied. Otherwise, an alterngtive type of targeting strategy should be
employed, as we observed above.

The third and most relevant conclusion of this analysis is that there s not an unique
optimal design for the exchange rate target. Although the optimal degree of commitment
is determined by [24], it ultimately depends on the definition of the optimaity embroced
by the policymakers who can choose between different combinations of commitment
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and exchange rate targets given the function f(p..). This trade-off is conveyed In the
derivative of B* with respect to p In (24) and it gives an idea of the type of targeting
strategy to odopt:

Demand shocks: g%>0:
Supply shocks: %g<o VB>0

If the policymaker’s goal Is to design a target zone which minimizes exchange rate
volatility reigative to the desired target, the higher B °, the better. On the contrary, If the aim
is to provide exchange rate flexibllity reaping the full benefits of coordingtion, the value
of p which allows for the highest exchange rate fiexibllity will be chosen. According to this
second crterion, a real exchange rate target would be the optimal cholce in the case
of demand shocks while for the case opposite supply shocks, a nominal peg would be the
solution.
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and exchange rate targets given the function f(p..). This traode-off Is conveyed in the
derivative of B* with respect to p in (24) and It glves an idea of the type of targeting
strateqgy to adopt:

Demand shocks: gﬁ>0:
Jo}

Supply shocks: .g_S<O .VB>0

If the policymaker’s goal Is 1o design @ target zone which minimizes exchange rate
voiatility relative 10 the desired target, the higher B*, the better. On the contrary, If the aim
Is to provide exchange rate flexibility reaping the tull benefits of coordination, the value
of p which allows for the highest exchonge rate flexibliity will be chosen. According to this
second criterion, o real exchonge rate torget would be the optimal choice in the case
of demand shocks while for the case opposite supply shocks, a nominal peg would be the
solution.
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VI-Conclusions. The need for flexibility

Welfare considerations should be the basis for any exchange rate arangement
among countres. Consequently, exchange rate targets which are not incentive
compatible cannot be sustained. Gliven this idea we hove set up @ framework for
analysing exchange rate targeting in the form of an optimal contract between countries
which are on an equal strategic basls.

The exchange rate target Is viewed as an intermediate objective. The policymakers
in order to attain thelr final targets. agree on a targeting strategy consisting of @ desired
exchange rate target and their optimal commitment to it. The approach allows us to
design simpie rules which do not depend on the nature of the shock, but on its magnitude
and this appears to be general enough to encompass all reasonable exchange rate
arangements.

Despite this generality, targeting the exchange rate In such a way tums out not to
be always approplate. While for demand shocks of any type or magnitude an optimal
contract con be devised, for supply shocks the answer depends on their differential
impact on each country. The reason Is that the optimal contract can only be designed
when both countries are interested in moving the exchange rate in the some direction:;
this Is the case of demand shocks and opposite supply Shocks. Even In this latter case, the
feasibiiity of the targeting strategy may be constrained by the structural parameters of the

model.
Flexible targeting strategies

The assumption of an identical strategic role for each country in the targeting
strategy turns out to be a cruclal feature. The resulting optimal contract allocates a fixed
global money supply more efficiently than in a non-cooperative Nash situation but it does
not pay when the reactions of one country exert a negative externality on the other

country.
The following table compare our resutts with those of Canzoner and Henderson

~
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(1991). It Is interesting to make this comparison, not only because the model ks the same
but also because they devise o different type of targeting strategy.

TARGETING STRATEGY

DOES TARGETING | OPTIMAL CONTRACT | LEADER-FOLLOWER

PAY ? (Our modet) (Canz&Hen)
DEMAND General General
SHOCKS YES. but

S w) YES suboptimal
H Opposhte shocks

© SUPPLY YES Symmetric shocks
¢ SHOCKS (but parameter

K 00 dependent and may be

S suboptiman) YES

Rest of cases

NO

Canzoneri and Henderson conskder an exchange rate target from strategicaily
asymmetric perspective, where one country (the follower) pegs the exchange rate to the
leader. The leader sefs the value of its money supply 10 minimize ts own welfare function
ond the follower only cares about maintaining the parity. Note that In this situation, there
is no exchange rate arrangement but simply an unliateral exchange rate peg by the
follower.

in the table we observe that this asymmetrc strategy pays In the case of symmetric
supply shocks. In this case. as it is apparent In figure 2.a. both countries respond by
changing their money supplies In the same direction. provoking an overshooting of the
exchange rate with respect to the efficient solution. Therefore, the result of o leader-
follower strategy Is to offset this negative extemality and place the economy on the point
H, which Is optimal.

Note that In this case, the existence of a leader exerts a disclplinary effect on the
actions of the follower because changes In the money supplies are smaller. Thus, when
the optimal response to a shock requires a restraint or discipline In the management of the
money supply a leader-follower strategy Is desirable because the leader provides an
anchor to the monetary policy. From the table we can observe that this is the only
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situation in which the Canzoneri-Henderson strategy Is superior.

However, when countries act on an equal strategic basls, they can only agree on
an optimal contract which has the same effect on the behaviour of both countries; in this
case. no disciplinary effect can be attalned. Therefore, the optimai contract strategy may
only be beneficial when G more activist response Is required. This implies that our
altemattve dominates for demand and opposite supply shocks'®.

These results emphasize the iImportance of the enviionment to design exchonge
rate regimes. The rsks of devising o targeting strategy In Ingpproplcte circumstances
becomes apparent. The rules and goals with which the arangements were concelived
may not apply in practice and the likely result is a collapse of the system.

The principle which has guided this research is that o more fiexible approach to
exchange rate management Is advisable. In the light of the subsequent analysis, the
advantages of flexibllity are manifest.

On the one hand, there is a filexibility of response. Our outcome suggests that the
adequate targeting strategy depends on the type of shock hitting the economy: in
certaln situations it will be convenlient 1o adopt a leader-follower strategy. In others, both
countres should play an equal strategic role; In this latter cases, sometimes It will be
convenient to torget the real exchange rate, In others it may be possible to target both,
etc. Thus, a flexible approach 1o exchange rate targeting may cover most of the possible
range of shocks.

On the other hand, there Is a fiexibliity of design. We have shown that the trade-off
between the exchange rate target and the optimal commitment to it leaves some room
for discretion In the cholce of the target to policymakers, as iong as the optimal degree
of commitment to the selected target Is chosen.

Practical impliications

We have not shown a general dominance of a nominal exchange rate target on
a real target or vice-versa. indeed. we have proved that In certain coses (demand
shocks) both are valid and in others nelther of them Is (G wiGe range of supply shocks).
Only for the case of opposite supply shocks the nominal exchange rate target-if any- is
superior to a real exchange rate target. As we have mentioned, our results encompass

'%_ a5 we have mentioned, Canzoneri and Henderson only consider shifts in demand (opposite demand

shocks) and common (symmetric) supply shocks. Notwithstanding this, the resutts for the demond shocks can be
generalised. as it suggested by the table.
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McKinnon’s proposal because the global money supply target con be agreed
beforehond and then aliocated according to the optimal strategy. However, the choice
of final targets also includes here unempioyment explicitly, not only prices. as In
MacKinnon’s formulation.

The message from this paper Is then twofold:

-First, It Is the economic and not the polltical environment which should determine
the targeting strategy. Therefore, when the outcome of the bargaining process does not
adjust to the economic demands the system will be inadequate and it is no wonder that
it cannot satisfy the goais for which It was originally devised. This remark recognises the
objective difficulties to designing optimal exchonge rate targets.

-Second, the nature of the regime should be revised when the economic
environment or the goals of the system change.

These conclusions provide ammunition against the excessive rgidity envisaged In
the new EMS. On the one hand, mgjor demand shocks as Gemnan reunlification are at
odds with a nominal target plus narrow bands; The optimal response would have been
a move to o real exchange rate target or o widening of the band. as the markets
uttimately achieved through the crisis of 1992-93. On the other hand, when the emphasis
shifts from exchange rate stability to inflation convergence to attain @ Common Currency,
a refiection on the adequacy of the old rules s In order.

It goes without saying that the convergence process heeded in Europe to attain
a common currency Includes dynamic considerations which fall beyond the scope of this
analysls. In the conclusions to the dissertation we will examine possible extensions to
Improve on this analysis and reconcile It with the previous work. We have also omitted the
issue of policy delegation as a means by which conducting polcy. The concept of the
optimal contract Is assumed In our approach to concem sovereign countries, tied by a
commitment to respect the contract. This contract could also have been viewed as the
constitution of o supranational Central Bank, which In ¢ first stage has the responsabliity
to monitor the behaviour of the exchonge rate between the countrigs, much In the way
that the European Monetary Institute Is supposed to operate at prasent.

All in all, we wish to point out that in the transition to a Common Currency, where
sound stabilization strategles are required, some sort of exchange rate management s
clearly needed. From the analysls above, we suggest that the approach be flexible and
adapted to the circumstances.
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Appendix

This appendix shows that expectation on money supplies equal zero and develops
the proofs 10 propositions one 1o ten.

Money supply expectations

Substituting the reduced forms In which expectations explicttly appear in the
functions 1o optimize and taking the derivative with respect to the instruments, we obtain:

oW,
_am‘ =0 =a(m,-m,")+n($+a)m+{e+a-1)X(m,-m")4(m,-my) +x," LKy, -, )+
'

+BIVD (M, =my) <(my*-mN) +(1 -pX(x," =X, ) -¥u, -, )} =0

w,
%rr_;-o =50(m,-My )N (@ +aXM+(9 +a=1)(My-my) $m,-my) +x," LKW, -, )=

BV * (M, M) ~(m," =My +(1 -p)(x," =X, ) KU, -u, )} =0

Taking expectations from these expressions, and noting that xle=u’=0, =12,
because they represent unanticipated shocks, It Is straightforward to conclude that the
expected money supplies equal zero. Setting m,*=m,*=0 the reduced forms net of
expectation which appear in (4,5) are obtalned.

Proof to proposition 1 (Target line)

The slope of T(A) In the (m,.m,) space Is obtained by the coclent of the derlvatives
of the target solutions appearing In (9) with respect to A:

om’,/am’ ,=@Em’,/aN)/@m’,/oA).

Let us consider the different terms In equation (9). We observe that the last two
terms In the expressions .,and consequently thelr partial derivatives, are equal and of
opposite sign.

On the contrary. the first terr Is different In both expressions. Let us denote these
term as m,,.m,,. respectively and let us express x, in terms of x,. x,=Kx, K e R. Taking the
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partial derivative with respect to 8 of m,'(t1).m,'(t1). we get:

M (1-k(1-0-20F  _ _dmy,
oA ((1+0+Bp)*-(20+Bp)A)? o

Therefore
am’,/am',=em’ /or)/em’ /or)=-1
Finally, from (11) the Nash solution Is known to represent one point In this line, so
that we can derive the equation of the straight line:

TONAUMImYD | mpe- x’_";e -m/}

Proofs to propositions 2 and 5. (Sustainability)

Taking as reference the m,-axis. the siope of the target line Is equal to -1, so that
tg(wy=-1, where w,=135°315° and o represents the angle formed by the tanget line and
the m,-axis at the Nash point.

Let us note first that the bargaining area, A, Is formed by the area within the ellipses
crossing at the Nash solution (N). Thus A Is piaced between the tangent lines to the two
ellipses at N. Secondly, from (10.11). N Is known to be a point on the target line. Therefore,
as the figures suggest, If the target line lies between the angle formed by those two
tangents: oy<w, <oy, {lfl=1.2. the target ine will cross the bargaining area.  The general
expression for the ellipses slope at Nash point are given by:

dr'n2| aW/am, (1 +o)m,"-20m," +x, (U, -w,)
o™ aw;am, 26(m,"-26m," +x, (U, -w,))

dm,I aw,/am, (1 +0)my'-28m," +x, «(u, -,)
am, ™" TWam, 2a(my-26m x5

Let us consider first demand shocks (x,=0x,=0). Substituting the Nash solution (11)

Into the previous expression, we obtain

am,

am, |
am, —— lew,0

=E(u] —U2)=°°

0
=-—(U,-U,)*0 ;
low,=0 G(UI u,) 5

The angles formed by these tangent lines depend on the sign of (u,-u,). In
particuiar, for the ellipse coresponding to W,:
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am,
Vu,.u,. Lim m_ldw‘,-O: Ko, )0
m—.m

and 3e>0 |
Yu,-u,<0.me +(m"-e.mM, =a Idw,‘,>0

VU,-U,>0.m|E (m|~‘¢-ml~]'=’d—,nl-|dw,-o<0'

Thus Yu,-u,<0,w0, =0°=360°; Vu,-u>0.0,, =180°
and for the second ellipse W,:

Yu,.y,. Um _:%ldwfo-“:’ X, ) ==

m—m’ 1

and 3e>0 |
" am, '
YU, -u,<0.mye +(m;'-e.m;), =>?nz_|dwl_o<0 :

am
Yu,-u,>0.mye (m,~_¢'”b~)'=°3n-¥'|aw,-o>0

Thus Vu,-u,<0.0, =%0° : Vy,-u,2>0.0,, =270°

it follows then that
VU, -U< 0= o, <o<oy,,:
Vu,-u>0= o, <<,
and the target line Is precisely the bisectrix of the angle formed by the tangents to both
ellipses. Thus, the target zone will always cross the bargaining area.#

Proceeding as before we obtain for supply shocks (u,=0.u,=0):

dmzl _ 0 -0 - dm,| ._026((l«c)x2*29x,)u
am, ™ 626((1+0)x, +26x,)) N 0

Applying the same reasoning, we have for W, and W,, respectively:

p X3 .__x,=mw-0°=360° x,z-__x,=mw =180°

_2ix‘=>m =0° ; --2_9.x=m =270°
X7S *'0 w, x22 “’O 1 w,

Noting that 2<]<1+0 (see table) the following cases arise:
Vx,<0:
(a) ,sx,_ _=rg(mw)=360 K w, )=270°
® x> -‘79_=> 1w, =180°; 1K ,,.)=270°

© x< ]2_2’: Ky, ) =360°: 1K, ) <90°
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vx,>0:
1+ 20 .
(@ —Wx,sx,s-m = tX @, ) =90°: tX @, ) =270°

) < —'2_‘;’=a HK ) =360° : 1K @,,) =90°

© - 1000, 180" g, ) =270"
Thus, the target zone constitutes the bisectrix of the angle formed by the tangents
to both ellipses In cases labelled (a). for the rest of cases, the target line Is perpendicular
to the bisectrix and consequently are ruled out. The range of shocks for which, the target

zone crosses the bargaining area can then be established:
V x>0, 1=1.2 k). If -(1+0)x/20 sxs-20x/1+0 = I A, I1TO) NA

Proof of propositions 3 and 6

Let us consider the bliss ine B, Instead of the contract curve, since the iatter Is too
complex to work with. As a previous step. It Is claimed that If the target line intersects the
bliss line It also implies intersects the contract curve. We prove this claim as follows.

Since the contract curve, the target line and the bliss line are continuous and
differentiable. we can express:

m,C=f3) as a function of m,°=g®): m, =fg"'(m,“)=C (m,*)
m,'=F'(.) as a function of m,'=g’@A.): m;’=f'(@""(m,)=T(m,)
m,? as a function of m,’: m’=B(m,°)

Then the lemma below, based on the Bolzano-Welerstrass theorem can be directly
applied and our clalm Is proved.

The coordinates for which T=B are now found for the two different types of shocks.

The intersection between T and B Is obtalned by equating expressions (10) and (13).

For demand shocks (x,=0x,=0). we get

r s 1Y T 8 Vu-y
m, =M, = ‘m, = -
e T T 5

which corresponds precisely to the middle point of the bliss line. Thus, In the case of
demand shocks the target line will always cross the contract curve.

The resolution Is more complea when supply shocks hit the economies (u,=0.u,=0).
Equating the target and biliss lines, the solution Is given by
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m‘,_m‘,__(lm)x, +20x, X, :
28(1 +0-268) x,-x,

1 s (1+0)x,+20x, X,
M2 =M 26(1+0-26) X,-X,

where It Is not straightforward to ascertain whether this point falls within the relevant
segment of the bliss line. Thus. all the possible combinations of supply shocks are examined
to obtain the range of shocks which make the target line to intersect the bilss segment.
The solution turns out 10 be given by the following range:

V x>0, IJ=1.2 k). If -(1+0)x/28 <xS-28x/1+c = 3 A5 ITA)=C®)
the same than above#

Lemma ano-Welersirass
The lines C®) and B have at least two common points at §=0, §=1.Then.
f3m, | TA)=B =3m, 1 T)=C(@).
PROOF: The clalm Is thaf3m,” | (T-C)m, =0.
Adding and substracting B, we get (T-8+8-C)m,”
Let us assume thaf3m, 1 B(m,)=T(m,)=m,.
Recall that C(0)=8,.C(1)=B, so that (C-8)m,*'=(C-B)m,*=0.
Since B,.8, are the extremes of the bliss line. this implies that if

MM =C'(m)> T (M) . BmM=C' (MM < T (m%.1/={1.2) ke

It follows that
Im |C/(my")=T"(m")

by Botzano-Welerstrass, and the lemma Is proved #.

Proof of proposttion 4 (and 7). (Optimal and incentive compatible points)

From (10), we observe that the m,'=-m,’ on the target iine. Substituting m, for -m,
in the first order conditions of the cooperative solution (which comespond to the left-side
term and right-side term of the exprassion for C®) in (12)) and substituting X, for the
respective values, the following equaiities must holg:

(8(1 +0) (1 -5)(20)2 +28) M, =8 +(1 -8)20)(u, ~Uy):

(1 -8)(1 +0) +&26)? +28) M, =(820+(1 -))(U, -U;)
Given the demand shocks. this Is a non-linear system In 8 and m,". However, we

showed that T intersects the biliss line at the middie point; this suggest that o reasonable
value for solving the system Is §=1/2. Substituting this guess above, It Is Immediate to see
that 8=1/2 satisfy both equations. The Pareto optimal point on the target kne Is then given
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by:
cc_;)-cm,',m;)e T\

L2000

' o120
Substituting N and C(1/2) In the loss functions, the welfare loss Is obtained:

Wh=w =S 1% —u):
' 2 o2y 1)

W;’M’;' (] "0"292) WN =
() +0+26)*+(26)’c

>W<w, =12
and consequently the Pareto optimal point Is iIncentive compatible. #

Proof of proposition 8 (Positive externallty)

Substituting the value of the shocks In the Nash solution (11) we get

Vx>0 xg (-L—:X,. -_]?%x) J=1.2 kef = sigrkm,™y=sign(m,™)
vxp0,- ]2': XSXS - ]29 X, /=12 k= s/gn(m,”):slgn(m,")
+0

VU= m=-m,’

Note that the first case covers Just the range of values for which nelther optimal nor
incentive compatibie exchange targeting strategies can be devised and other two cases
conveyed the range of shocks for which propositions 2-7 apply. Thus, the proposition Is
proved #

Proof of proposttions ® and 10

Exchange rate deviations appear Iin (5). Substituting the Nash (11) and optimal
solutions (18.:9) for the values of the Instruments, the expressions to compare are
expressed In function of the shocks. Rearrranging terms, we can write, In the case of
demand shocks:
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(z_m._z(y/;(hze)_ 1
o«1+20Y 2r/y

)(U| _u;)
and. when the shock arise In the supply side (opposite shocks):

(z-z ‘0”-—2(£-L)x,

1+0+20 ‘/‘,.T

-z =220 (1+20)_ o,
a+(}+20Y ,/; '

From these expressions, where we note that only source of divergence In these
expressions Is the term In brackets, we can deduct the sign of B sustracting the optimal
strategy from the Nash strategy. If the result Is positive this is indication that B Is posiive.

Let us start by considering the demand shocks. After consulting the parameter
table, we can see that this term s negative in both expressions. However, the first term in
the brackets Is less than one for the considered range of p. and the second karger than
one and It s straightforward to show that the Nash solution in absolute value Is iarger than
the optimal targeting solution. Thus. for demand shocks:

V O<p<l = [(2-2DV|> [(z-29)°| = B>0

The outcome Is not so straightforward for opposite supply shocks because p
appears both In the numerator of the first and second term. However, operating and
simplifying. the following condition for a positive B can be derived.

Vp2p'= 20 >0 = |[(z-2H"]> |(z-29)°|=2p>0
1420+ L/n

where we have made use of 29=(/n)¢. Glven the values of the parameters, It follows that
real exchange targets produce negative B and that, for reasonable values of the
structural parameters, nominal targets are valic.#
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conclusions

The debate on exchange rate targeting con be summed up Iin the conflict of
objectives which such a strategy generates. On the one hand, it implies the subordination
monetary autonomy to the exchange rate objective, preventing In consequence the
unhindered reaction to adverse domestic or external circumstances. On the other hand,
targeting the exchange rate tends to provide exchange rate stability which Is a goal in
itself and contributes to the coordingtion of macroeconomic policies among
Interdependent countries.

In the ERM experience, which has been the main reference In this dissertation,
these considerations have 10 be complemented with other circumstances which render
the inherent policy conflict even more apparent. The use of the ERM as a disciplinary
device to reduce Infiation expectations in the perphery countries has been considered
as the main bonus of the system In the last few years but, at the same time, maintaining
the exchange rate parity weakens the competitiveness of these countries, and imposes
significant real costs In terms of output and employment,

The sluggikh progress in Inflation convergence, due to the siow gains in the
crediblity of the policymakers commitment, explains this situation. The longer the target
Is maintained, the more apparent are its costs, the greater Is the temptation to recover
monetary autonomy 1o stabllize the economy and consequently, the more difficult it Is to
achieve credibility gains.

This inconsistency of objectives has always been present under different forms. In
our research, It is reflected In the credibility of the commitment to the announced target.
Note that the basls for successful exchange rate targeting is the credibility of the target
and therefore the evolution of the confiict is reflected In the evolution of credibility.
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Conciusions

in the first part of the dissertation we have attempted to uncover the nature of the
conflict using target-zone models. As a matter of fact, the initial claim of these models is
that a certain degree of monetary autonomy can be kept in ¢ target zone. However, this
result depends on the credibility of the exchange rate target and the empirical evidence
revedils the difficuities in achieving credibility in o target zone. In the final chapter of this
first part, we propose a model which displays the nature of the conflict. the persistence
of Infigtion differentials iImposes a series of real costs (in the form of real exchange rate
misalignments) and itself creates credibility problems which make the band unsustainable
in the long-run.

Wih these Insights, the second part of the thesls considers the possibliity of
designing exchange rate targets to overcome this Inherent policy conflict. The reclpe we
put forward Is for a more flexible approach 1o the design of exchange rate targets.

These Ideas constitute the basis which have guided our research. However,
there are still many loose ends which will need to be tied up In future work. For the
moment, we sum up the maln conclusions which have been reached In the dissertation
and list the directions of further research.

Theoretical models

Target zones models have stressed the stablizing behaviour of exchange rate
expectations when the nominal exchange rate Is pegged within a narow band of
fluctuation. In chapter one we have pointed out the limitations of these models. Some of
these limitations ore derlved from the techniques used and from the economic models
and perspective adopted.

The toolks of stochastic calculus aliow to present a closed-form non-inear solution
for the relation between exchange rate and fundamentals in a rational expectation
setting. but their use is limited to very simple economic models. In spite of this, ?orget-zone
modeils highlight Interesting insights which could only be informally considered before, in
particular the stablizing role of expectations in a target zone. Thisis the great innovation
of these models. ¢

However, one maln problem limits interest In target-zone models. Wa have often
stressed that stabllization has not been the primary objective of target zones in practice.
They have become in the ERM disciplinary devices to place fundamentais in line with the
anchor country. This conflict in objectives has received relatively littie attention in the
literature and has created an inaccurate view of the rationale for target zones. In this
sense, we can say that the research has been misguided. A closer approach to the policy
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coordination literature, where the exchange raie has been effectively considered as a
disciplinary mechanism Is theretore In order.

As hinted above. this atternative perspective cllows us to place the issue of
Ccredibliity at the center of the discussion. All In all, the lack of perfect credibllity which has
characterized the target zone reveals a system which behaves more as a crawling peg
In the long run, albelt in the short run the exchange rate can remain stable. The reason
Is the subtle role that fundamentals play In determining the exchange rate.
‘Fundamentals’, whatever may be Its definition, do not seem to detemine the exchange
rate In the short run, but they ore decisive In explain realignments of exchange rates. The
Spanish case analysed in chapter two provides o good example of this.

These features have motivated o different approach to modelling target zones in
chapter three. By relaxing the rational expectation hypothesis and substituting for it the
notion of heterogenous bellefs, the new model uncovers the interaction between the
evolution of the fundamentals and the credibliity and reputation of the model, which now
become explicitly dynamic processes. It is formally shown that the sustainabllity of the
band In the face of larger divergences increases the reputation of the regime but this s
a seif-defeating mechanism because, in the absence of convergence In the
fundamentais, misalignments finally bring about the coliapse of the regime. In other words.
the conflict of objectives becomes unsustainable In the end.

In my view, the model developed in chapter 3 captures some of the important
characteristics of actual behaviour of the exchange rate In @ target zone and offers an
Interpretation based on the evolution of credibliity, which determines both the endurance
of the regime and its sudden collopse.

The model aiso allows a shift In the emphasis from stabliity (sustainability In @
dynamic sefting) to convergence, when divergences in the fundamentals are
endogenously determined. The cholce of the target zone must be seen under this prism
as a long-run stroteQy for convergence which Is not exempt of rdsks: pegging the
exchange rate in a target zone can only be successful if the depth of the conflict (In terms
of real costs) Is kept under control and this can only be achieved If gains in convergence
are attained with enough speed: otherwise, the peg will not enjoy credibllity and the
regime will finally collapse.



Conclusions

Exchange rate targeting strategies

This iInterpretation raises the issue of designing the optimal target zone. which brings
together the appropriate mix of convergence, credibliity and flexibility to minimise the
magnitude of the policy conflict. Thus, the second part of the dissertation Is guided by a
quest for designing fiexible exchange rate targets.

This flexible approach has been motivated by the observation that the ERM
became excessively fgid before the crises ond allowed to appear misalignments thot
were 100 large and clearly unsustainable In the long run. On the methodological side, the
fiexible targeting strategies enabled the analysls of a wide range of possibiiities for the
management of exchange rates.

In both chapters four and five, the exchange rate acts as an intermedicate target
to atftain convergence and to stablize the economy with respect to desired levels,
respectively. Notwithstanding these similariues. the approach is completely different In
each model. Chapter four extends the dynamic target zone model presented earlier,
while chapter five uses @ small static model to explore the strotegic interactions of
symmetrc exchange rate regimes.

Judging from the simuiations of the extended dynamic target zone model, more
fiexible target zones -defined with respect to the behaviour of the fundamentals- do not
appear as superior atternatives to more rigld schemes, such as the new EMS. The reason
is that, although fiexible schemes postpone the conflict of objectives, the achlevement
of convergence and, consequently, of credibiilty Is also postponed.

This conclusion shouid be welighed up with other considerations which could bias
the balance towards more fliexible targets: fransparency, real variabiles. the consideration
of second country objectives, etc. The cost of taking these considerations into account
implied that we had to dispense with the rich dynamics of the previous modaeils.

In chapter five, the targeting strategy Is considered from an optimization framework
in which the nature of the policy confiict Is explicitly considered. The concept of o target
zone Is substituted by that of a optimal contract between countres taken on an equal
strategic footing. The optimal design of this contract determines the optimal commitment
10 a desired exchange rate target. It turns out that exchange rate targets are a
sustainable and efficient alternative to expilicit coordination for certain shocks, while for
others t would be better t00 pursue ¢ leader-follower strateqQy.
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The results of this part have not generated a general answer, regarding the optimal
targeting strategy. because it depends on the nature of the shocks. What is ciear however
Is that these results suggest a more flexible approach to targeting the exchange rate In
order 10 minimise the policy confiict.

Directions for future research

This dissertation has considered possible extensions in exchange rate targeting
which should be considered In future research.

In my view, any further extension of the target zone modeils Is difficult for the
reasons mentioned above. The dynamic target zone model in chapter three could be
refined in several aspects. The fist concems the expectations mechanism. More
sophisticated updating methods could be considered and. more Interestingly, noise
traders and chaortist could play an expilicht role In the model. which in this case would be
defined In terms oi three and not two different bellefs. The second aspect has to do with
the way to modet Interventions. in particular, the role of intframarginal interventions.

The study of the empirical evidence has left open a promising issue. We have
explained the existence of realignment rsk in terms of conditional expectations. but no
confiimation of such hypothesis has been ottempted. Therefore. it would be challenging
to devise an estimation method to extract conditional expectations from the data, along
the lines of switching process estimation or Bayesion mutti-process Kaiman filter. Both
methods would first require the estimation of fundamentals, which Is not an easy task. At
this point. the expression to estimate would be similar to (3.15). where the data would
reveal the evolution of the weights.

Regarding the second part of the thesls, the convergence band proposal and the
optimal contract approaches should be put In a unifying framework. The Idea would be
to pick up the dynamic characteristics of the target zone model within the optimizing
setting of chapter five. The natural framework to implement this project is the
macroeconomic dynamic gome literature.

The first step would be to choose an economic model of reference and an
objective function for both countries. The exchange rate would piay a analogous role as
in chapter five. The difference would be that, in this dynomic problem, the emphasis could
be shifted from stabillzation to convergence.

This extension would overcome the limitations of the two models used In the second
part of the thesls. Furthermore, with an adequate specification of the objective function
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(for instance, considering the Maastricht criteria), the optimal transition to a common
currency could be explored by considering alternative exchange rate regimes. Thus, it
Is hoped that the policy implications of the model, which at this stage seem quite loose.
could be strengthened and they could contribute 1o provide insights to attain o smooth
transition Into a Common Currency.
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