DISCUSSION PAPER SERIES

No. 1677

THE INDETERMINACY OF THE EURO
CONVERSION RATES. WHY IT MATTERS
AND HOW IT CAN BE SOLVED

Paul De Grauwe

INTERNATIONAL MACROECONOMICS

Canttre ier Econennic Policy Researdn



No.

1506

1507

1508
1509

1510
1511

1512

1513

1514

1515
1516

1617

1518

15189

1520

1521

1522

1523

1624

Authors

S Haggard
J Mcmillan
C Woodruff

M Karanassou
D J Snower

H-W Sinn

G M Milesi-Ferretti
A Razin

L E Svensson

L E Svensson

T Bauer
K F Zimmermann

M H Miller
L Zhang

D J Snower
P Manzini

C Keuschnigg

K F Zimmermann
P Geil

A Million

R Rotte

R Fauli-Oller

T Kollintzas
V Vassilatos

G Bertola
R Rogerson

F Degeorge
B Moselle
R Zeckhauser

R Winter-Ebmer

S Lutz
| Herguera

P Martin
G | Ottaviano

G De Fraja

Discussion Papers

Title

Trust and Search in Vietnam's Emerging Private Sector

Is the Natural Rate a Reference Point?

International Implications of German Unification

Current Account Sustainability: Selected East Asian and Latin
American Experiences

Price-level Targeting versus Inflation Targeting: A Free Lunch?
Inflation Forecast Targeting: Implementing and Monitoring

Inflation Targets

Unemployment and Wages of Ethnic Germans
Hyperinflation and Stabilization: Cagan Revisited
On the Foundations of Wage Bargaining

Business Formation and Aggregate Investment

Economic Incentives and Hospitalization in Germany

Mergers for Market Power in a Cournot Setting and Merger

Guidelines

A Stochastic Dynamic General Equilibrium Model for Greece

Institutions and Labour Reallocation

Hedging and Gambling: Corporate Risk Choice when informing

the Market

Benefit Duration and Unemployment Entry: Quasi-experimental

Evidence for Austria

Minimum Quality Standards as Facilitating Devices: An Example
with Leapfrogging and Exit

Growing Locations; Industry Location in a Model of Endogenous

Growth

Minimum Wage Legislation, Work Conditions and Employment

Prog.

TE

HR

FE
M

M
M

HR

10

M

FE

HR

IT

T

HR

Date

11/96

11/96

11/96
11/96

11/96
11/96

12/96

11/96

11/96

11/96
11/96

11/96

11/96

11/96

12/96

12/96

11/96

11/96

11/96



ISSN 0265-8003

THE INDETERMINACY OF THE EURO
CONVERSION RATES. WHY IT MATTERS
AND HOW IT CAN BE SOLVED

Paul De Grauwe

Discussion Paper No. 1677
July 1997

Centre for Economic Policy Research
25-28 Old Burlington Street
London W1X 1LB
Tel: (44 171) 878 2900
Fax: (44 171) 878 2999
Email: cepr@cepr.org

This Discussion Paper is issued under the auspices of the Centre’s research
programme in International Macroeconomics. Any opinions expressed
here are those of the author and not those of the Centre for Economic Policy
Research. Research disseminated by CEPR may include views on policy, but
the Centre itself takes no institutional policy positions.

The Centre for Economic Policy Research was established in 1983 as a
private educational charity, to promote independent analysis and public
discussion of open economies and the relations among them. It is pluralist
and non-partisan, bringing economic research to bear on the analysis of
medium- and long-run policy questions. Institutional (core) finance for the
Centre has been provided through major grants from the Economic and
Social Research Council, under which an ESRC Resource Centre operates
within CEPR; the Esmée Fairbairn Charitable Trust; and the Bank of
England. These organizations do not give prior review to the Centre’s
publications, nor do they necessarily endorse the views expressed therein.

These Discussion Papers often represent preliminary or incomplete work,
circulated to encourage discussion and comment. Citation and use of such a
paper should take account of its provisional character.

Copyright: Paul De Grauwe



CEPR Discussion Paper No. 1677
July 1997

ABSTRACT

The Indeterminacy of the Euro Conversion Rates.
Why it Matters and How it can be Solved.*

The Maastricht Treaty and the Madrid Council decision severely restrict the
choice of the euro conversion rates. In practical terms the authorities can only
select the Ecu rates prevailing in the market the day before conversion. The
market will lack a fixed point, however, so that infinite possible Ecu rates (and
thus euro rates) could emerge. This indeterminacy problem is not solved by
announcing fixed bilateral conversion rates in advance. The indeterminacy of
the euro rates will spill over into an indeterminacy of the exchange rates of
outside currencies with the EMU currencies (e.g. the dollar/DM rate). As a
result, turbulence in these foreign exchange markets is likely during the
approach to EMU. The emergence of speculative bubbles cannot be excluded.
We discuss the possible solutions to this problem. They all involve steps
towards providing an anchor in the foreign exchange markets.
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NON-TECHNICAL SUMMARY

On 1 January 1999 conversion rates of the euro into the national currencies of
the EMU countries will be fixed irrevocably. Two conditions have been
attached to this conversion process. First, the Maastricht Treaty stipulates that
the adoption of the irrevocably fixed conversion rates should not modify the
external value of the Ecu. Second, at the Madrid Summit Meeting of
December 1995 it was decided that at the time of conversion one euro should
equal one Ecu. These two conditions severely constrain the choices available
for setting these conversion rates for stage three. In a nutshell, the constraint
is that the euro conversion rates used on 1 January 1999 must equal the
market rates of the Ecu observed at the end of the previous day. In addition, it
will not be possible to announce in advance the euro conversion rates that will
be applied on 1 January 1999. The reason is that the Ecu rates of the
participating currencies will continue to fluctuate until the last day because the
Ecu contains non-participating currencies (e.g. sterling). This will create
problems. In particular, if the authorities rely on the market to decide these
conversion rates an indeterminacy problem will arise (see Begg et al (1997)
and De Grauwe and Spaventa (1997)). This can be described as follows. The
Ecu rate of, say, the Deutsche mark (DM) before conversion time will be
determined by the expectations the market has about the future euro
conversion rate of the DM. The latter, however, will be equal to the last day’s
Ecu rate of the DM. As a result, any movement of the Ecu rate will be self-
validating since it determines the choice of the euro conversion rate. The
market has nothing to anchor its beliefs to.

This problem can only partially be avoided if it is decided that euro conversion
rates should be set indirectly, by first determining the bilateral rates and then
deriving the implied euro rates. Under this scenario it would be possible to
announce bilateral conversion rates in advance. |f the commitment towards
these bilateral conversion rates is credible, market rates will converge to the
bilateral conversion rates before the latter are irrevocably set (see Begg et al
(1997) and De Grauwe and Spaventa (1997)). This solution does not eliminate
the problem of indeterminacy of the euro-conversion rates, however. Because
the euro-conversion rates selected on 1 January 1999 must equal the Ecu
rates reached the previous day, there will be infinite possible euro rates that
the market could select. In other words, the market will lack an anchor for
determining the Ecu rates that will be used as euro conversion rates.

The indeterminacy problem involving the euro conversion rates will also spill
over into the foreign exchange markets involving outside currencies and the



i’ currencies. Because the market has no way of forecasting the euro
conversion rate of, say, the DM, it cannot forecast the dollar/DM exchange
rate beyond conversion time either. This indeterminacy can create turbulence
in these foreign exchange markets. In particular, as speculators are aware that
every move in the market is self-validating the conditions for the development
of speculative bubbles in the dollar/DM market, for example, will be met. Put
differently, since on the last day before the start of EMU there are infinite
possible solutions, there is no fixed point to tie down expectations. A
speculative bubble may therefore start during the interim period, which
guarantees substantial profits for all speculators jumping on the speculative
bubble path.

This feature of the euro conversion process creates risks. First, if a speculative
bubble arises, it may destabilize the price level in the euro area during the
early phase of EMU. But even if the occurrence of speculative bubbles can be
prevented, the indeterminacy of the euro conversion rates can create
turbulence in the foreign exchange markets. It is therefore important that the
flaws in the euro conversion process are corrected.

This paper proposes several possible solutions for the problem of providing an
anchor in the markets. A first solution consists of announcing fixed euro rates
in advance of the start of EMU. This solution necessitates a change to the
currency composition of the Ecu in response to exchange rate movements of
the currencies not participating in EMU (e.g. sterling). This solution may create
legal problems since the Treaty forbids changes to the currency composition
of the Ecu. The paper discusses a scheme for circumventing this legal
problem, which implies that the Ecu is split into two parts so that the market
can price them differently.

A second solution consists of fixing the dollar/DM exchange rate during the
interim period (May—December 1998), or alternatively keeping this exchange
rate within some band of fluctuation. This solution could be facilitated by a
(temporary) agreement between the US and the German monetary authorities,
although it is not clear that this could be done politically. The US monetary
authorities might be convinced of the wisdom of doing so, however, once they
realise that in the absence of such an agreement the dollar exchange rates
with important European currencies could become quite turbulent.

A third solution does not require an agreement with the US authorities. It
consists of interpreting the Maastricht Treaty provision that the Ecu should not
change its external value at the start of EMU to mean that only the outside
currencies (e.g. dollar, sterling) should not change their value against the Ecu.



This would allow the European authorities to announce that they will choose
the euro conversion rate of, say, the DM in such a way that the dollar/DM rate
remains within a given band of fluctuation at conversion time. This
announcement would provide an anchor and stabilize expectations. The
problem with this solution is that it may require realignments between the
currencies in the EMU and the outside currencies that have decided to join
ERM II.

One of these solutions must be chosen to avoid the risk of EMU running into
great difficulties at the start because of excessive turbulence of the exchange
rates of EMU currencies with those outside.



1. INTRODUCTION

On January 1, 1999 the conversion rates of the euro into the national currencies of the
EMU-countries will be fixed irrevocably. Two conditions have been attached to this
conversion process. First, the Maastricht Treaty stipulates that the adoption of the
irrevocably fixed conversion rates should not modify the external value of the Ecu.
Second, at the Madrid Summit Meeting of December 1995 it was decided that at
conversion time one Euro should be equal to one Ecu. These two conditions severely
constrain the choices about how to set these conversion rates for stage three. In a nutshell,
the constraint is that the euro conversion rates used on January 1, 1999 will have to be the
market rates of the ecu observed at the end of the previous day. In addition, it will not be
possible to announce in advance the euro conversion rates that will be applied on January
1, 1999. The reason is that the ecu rates of the participating currencies will continue to
fluctuate until the last day because the ecu contains non-participating currencies (e.g. the
pound sterling). This will create problems. In particular, if the authorities rely on the
market to decide about these conversion rates an indeterminacy problem will arise (see
Begg, et al. (1997) and De Grauwe& Spaventa (1997)). This can be described as follows.
The Ecu rate of say the DM before conversion time will be determined by the expectations
the market has about the future Euro conversion rate of the DM. The latter, however, will
be equal to the last day’s Ecu rate of the DM. As a result, any movement of the Ecu rate
will be self-validating since it determines the choice of the Euro-conversion rate. The

market has nothing to anchor its beliefs on.

This problem can only partially be avoided if it is decided to set the euro conversion rates
indirectly, by first determining the bilateral rates and then deriving the implied euro-rates.
In that case it is possible to announce bilateral conversion rates in advance. If the
commitment towards these bilateral conversion rates is credible, market rates will converge
to the bilateral conversion rates before the latter are irrevocably set (see Begg, et al. (1997)
and De Grauwe & Spaventa (1997)). This solution, however, does not eliminate the
problem of indeterminacy of the euro-conversion rates. In addition, the indeterminacy of
the euro-conversion rates spills-over into the exchange markets of the in-currencies with

outside currencies.

In section 2 we analyse the nature of this indeterminacy. In the next sections we propose

solutions to the problem.



2. THE FUNDAMENTAL INDETERMINACY OF THE EURO CONVERSION
RATES

We illustrate the indeterminacy problem involving the euro conversion rates as follows.
Suppose that of the N currencies belonging to the ecu basket [ are of in-countries while N-J

are of out-countries, not joining the single currency at the outset.

From the basket definition of the Ecu we know that:

i N
() Ecu=2%a;S;+ ZTa,S,

=l k=l+1

where Ecu; = the value of the Ecu in terms of currency i (i = 1...0); a;,, ax = the amounts
of currency j (j = /...I) and of currency k (k = I+]..N) in the Ecu basket; S;, S = the
exchange rate of currency j (j = /...I) and of currency & (k = I+1...N) in terms of currency i

(units of currency i per unit of currency j and of currency k).

Let us now assume that the bilateral conversion rates Sji* are fixed in advance. This has
been proposed by Bean, et al (1997) and De Grauwe & Spaventa (1997) to solve the
indeterminacy problem involving the bilateral conversion rates. We want to show that
fixing bilateral rates still keeps the euro-rates indeterminate. In addition, this
indeterminacy problem spills over into an indeterminacy in the determination of the

exchange rates between the in-currencies and the outside currencies.

We rewrite equation (1) as follows:

] Y
2y Ecul =Xa,S,+ k_f[,f[l,\j[,

=1

where S,-,-“" are the fixed bilateral conversion rates that the authorities have announced; the

superscript ¢ refers to time.



Let us take the dollar as the prototype external currency, we can rewrite (2) in the following
way:

i N
(3)  Ecu = Xa;S, +S§,(k=zl+tlzks,ﬁs)

J=

where Sg;/ is the price of the dollar in units of currency i (an inside currency) and Sy¢! is the
price of currency k (an outside currency) in units of dollars. Note that in (3) we have used
the triangular arbitrage condition Sy = S;sSs; .

Equation (3) can also be rewritten as follows
(4)  Ecu = A+ S5{S5,

The first term on the right hand side is a constant and is determined by the chosen fixed
bilateral conversion rates. The second term consists of the product of the dollar rate of
currency i (an inside currency) and a weighted sum of dollar rates of the currencies not
participating in EMU (the out-currencies). The latter can be considered as an exogenous

variable.

Let us apply equation (4) to the last day before the start of EMU. We call this day 7-1. To
focus the attention suppose currency i is the DM. We then have

(5) E(,'u,r)},' =A+ S:%rl;;y1§5{>—l

In order to determine the value of the Ecu in terms of the DM on day 7-/ agents need to
know the dollar rates of the outside currencies and of the DM. We concentrate our
attention on the determination of the latter. (The former are exogenous from the point of
view of the euro conversion process). We use a well-known model of exchange rate
determination which allows us to write the dolla/DM exchange rate in period 7-/ as

follows



(6)  Sypm = (] - ﬁ)ZT_l + BE7_Sdpm

where ZT-/ is the fundamental variable driving the exchange rate in period T-/, and B is a
discount factor. The closer we come to period T (conversion time) the closer 8 approaches
l.

On day T the euro will be introduced and the euro conversion rates will be fixed. This will
aftect the dollar/DM rate. This can be seen from the following triangular arbitrage

condition
Q) SsTDM = SerSg,DM

where S} 1, is the euro conversion rate of the DM, and S{c is the exchange rate of the
dollar in units of euros that will prevail at time 7. Thus, in order to be able to forecast the
future dollar/DM rate the agents must forecast the future euro conversion rate of the DM
and the euro/dollar exchange rate. Given the constraint imposed by the Treaty and the
Madrid Council decision both the euro-DM conversion rate and the euro/dollar exchange
rate at time T will be determined by the market Ecu rate of these currencies at the end of
period 7-/. Thus

v o Tl
Sepm = Ecupy

(8) and

4 l

SE = T—1
Ecug

where we have made the period 7-/ small enough (e.g. the last second before closing time)
$0 as to move arbitrarily close to period T (e.g. the first second after the opening of the
market on day T). Substituting (7) into (6), using (8) and taking into account that as we

move closer to T, ff approaches 1, we obtain



Ecuby
Ecusr_I

(9)  Ecubl=A+ s&

The solution is given by the following expression

Ecul™ ]

10) Eculy = Al —F=7
(10)  Ecupy l:EcusT—l_SSC)—I

Graphically, the solutions lie on the hyperbole represented in figure N

7-1
Ecupy,

-1
Ecug

T-1
Sso

Equation (10) makes clear the nature of the indeterminacy problems: there are infinitely
many solutions to this (non-linear) equation. Any choice made by the market will be self-
validating. There is nothing that will tie down this choice. This feature can lead to
turbulence in the exchange markets. In particular, it will necessarily spill over into the
dollar/DM market. This can be shown as follow. Triangular arbitrage ensures that

Note that we restrict the solution to lic in the positive gquadrant.



T-1
Ecupy,
Ecu,ﬁT_I

_ orl-l
- SS!)M

(1)

Dividing (10) by Ecug " and using (11) yields the solution for the doilar/DM rate at time
T-1I.

~ 1
(12) Sipm ZA[EC%TA_&TO—J

The infinitely many solutions for SZ;} and Ecul™' must lie on the hyperbole shown in
figure 2.
Ssowm

Ecul™

TT-1
Sso

We conclude that the indeterminacy of the euro-rates of the DM and of the dollar are
automatically reflected into an indeterminacy of the dollar/DM rate as we approach
conversion time. This feature is likely to create turbulence in the dollar/DM market (and in
the other exchange markets involving in-currencies and outside currencies). It also has

another implication. i.e. that it creates the scope for the occurrence of speculative bubbles.



3. EURO INDETERMINACY AND SPECULATIVE BUBBLES

In the previous section we showed that on the last day before the start of EMU there are
infinitely many solutions for the Ecu-rates that can be used as Euro conversion rates on the
next day. This means that before the start of EMU there will be no fixed point to tie down
expectations. When speculators will be aware that every move in the market is self-
validating the conditions for the development of speculative bubbles are met. A speculative
bubbie may therefore start during the interim period which guarantees substantial profits
for the speculators jumping on the speculative bubble path. Whatever the point reached by
the speculative bubble on December 31, 1998 it will be validated by the authorities.

In order to illustrate how self-fulfilling speculative bubbles can arise we performed the
following simulations. We allowed the dollar/DM rate to move along many different
speculative bubble paths. On each such path speculators expect the next period’s
dollar/DM rate to increase (decrease) at a constant rate. By varying that rate we obtain a
multiplicity of speculative bubble paths. We then plugged the values of the dollar/DM rates
into the definition of the Ecu rate of the DM according to formula (4). We assumed that the
dollar rates vis a vis the outside currencies follow a random walk’. We show some
examples of these simulations in figures 3 and 4. The end values we obtain are all
consistent with the conversion rules as specified in the Treaty and in the Madrid Council
decision.

The question that arises then is how likely the development of such speculative bubbles is.
The fact that they can occur does not mean that they will necessarily develop. There is a co-
ordination problem that must be solved for a bubble to arise, i.e. speculators must jointly be
expecting. say, an increase of the dollar of x % each period to generate an incentive for
speculators to join the bandwagon. In order to answer the question of whether a speculative
bubble is likely we have to solve an interpretation problem of the Treaty. Article 109 1 4
says that “at the starting date of the third stage, the Council shall (...} adopt the conversion
rates at which their currencies shall be irrevocably fixed and at which irrevocably fixed rate
the Ecu (the euro) shall be substituted for these currencies, and the Ecu (the euro) will
become a currency in its own right. This measure shall by itself not modify the external
value of the Ecu”. How should this last sentence be interpreted? The problem can be
analysed by starting from the triangular arbitrage condition (11). On day T the Council

adopts the euro conversion rates. This should not change the external value of the Ecu. Let

)
It was assumed that Denmark, Greece, Italy and the UK are out-currencies.



us assume first that this sentence implies that the Ecu rates of the DM and the dollar should
not change. (This is the assumption we have used up to now). Thus, the euro conversion
rate of the DM is set equal to EcuDMT" (the numerator in (11)), and the the euro/dollar rate
is set equal to the ecu/dollar rate of the previous day. But suppose that at that very moment
of announcing the euro-conversion rate of the DM, the dollar/DM rate drops in the market.
We can see from (11) that this must also lead to an immediate increase in the euro/dollar
rate. Thus, at that very moment the external value of the Ecu is not maintained. What
should the ECB do? Does the Treaty imply that it should prevent the increase of the
euro/dollar rate? And if so, for how long? Just a few minutes, or just during the first day?
All this is quite important because it can influence the risk of speculative bubbles. If the
ECB guarantees a fixed euro/dollar rate during, say, the first day, it will have to intervene
in the foreign exchange market. The ECB could then become a “money machine” making

the occurrence of a speculative bubble very likely.

To see this, consider the following example. Take the bubble in figure 3 where the
dollar/DM increases from 1.7 to 2.8 on day T-1. The corresponding dollar/Ecu rate on day
T-1 is 2.4. Speculators who have bought the dollar at a rate of, say, 2 DM will be able to
sell dollars on day T against the euro at the rate of 2.4 euro per dollar. (This is the rate the
ECB is guaranteeing on day T based on the Ecu rate achieved on the previous day).
Speculators will then be able to sell these euros for DM at the irrevocably fixed exchange
rate, allowing them to cash in 2.8 DM. The implication of this is that the ECB will function
as a “money machine” selling euros to speculators at an inflated price so that the latter can
cash in their profit. If this happens, speculators know that there can be no crash on the day
of conversion. This by itself will increase the probability of the occurrence of a speculative
bubble.

We conclude that the ECB has a rather uncomfortable choice. Either it does not intervene
to guarantee the external value of the Ecu (in terms of dollars) on day T. In that case the
probability that speculative bubbles arise is reduced, but then the Treaty provision that the
external value of the Ecu must be maintained is a theoretical one. Alternatively, the ECB
backs up this provision by interventions (say, on the first day of EMU) but then it increases

the likelihood that speculative bubbles arise.

There is another possible interpretation of the Treaty provision, however. In this
interpretation “external” means non-EMU currencies. This means that on conversion day,
the Council would be free to select any euro-conversion rate of the in-currencies

independent from the previous day Ecu market rates. The practical implication can again be



seen from the triangular arbitrage condition (11). It would mean that on day T the euro
conversion rate of the DM could be devalued relative to the previous day’s Ecu rate of the
DM. Given that the denominator is fixed, this would imply that the dollart/DM rate is
devalued in the same proportion. This would be equivalent to organising a crash, if the
dollar/DM had experienced an upward bubble before. Therefore, this interpretation of the
Treaty would reduce the risk of a bubble. We return to this interpretation in the last section.

We conclude that the likelihood of speculative bubbles very much depends on how the
treaty provision about the conversion is organised in practice. In any case, something
should be done to prevent the occurrence of such speculative bubbles. The need to do
something is made more intense because at the start of EMU the national currencies will
still be in existence. If this were not the case, one could argue that these speculative
bubbles don’t really matter. For, in that case, all that would happen is that on conversion

time a different euro-conversion rate would exist, the choice of which is arbitrary any way..

The trouble arises because the DM will continue to exist for three years after conversion
time. Thus, if an upward bubble of the doHar/DM rate has developed prior to the start of
EMU. a strong upward pressure on the DM-prices will be set in motion, leading to a
situation where the EMU would start with strong inflationary pressures. Since the euro and
the DM will be tightly linked, this upward pressure would be felt both on the euro- and the
DM price levels”. Of course, if a bubble has occurred prior to the start of EMU, it is likely
that a correction will be set in motion after the start of EMU. In that case the euro would
appreciate. This would then put downward pressure of the euro price level. In any case the
strong volatility of the dollar rates prior and after the start of EMU would make the

stabilisation of the euro price level more difficuit.

From the preceding analysis we conclude that the euro-conversion process has serious
flaws. Even if large scale speculative bubbles can be prevented, the fundamental
indeterminacy of the euro conversion rates can generate exchange rate volatility prior to the

start of EMU and to price level instability afterwards.

‘ Conversely, if the speculative bubble that occurs prior to conversion time leads to a
decline of the dotlar against the DM, it would generate a downward pressure on the price
level expressed in euro and in DM after the start of EMU. This would not be a good way to
start EMUL
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The question we analyse in the next sections is how these problems can be solved. All the
proposals we formulate involve providing an anchor in the exchange markets. In sections 3
and 4 we discuss a solution which involves fixing euro rates in advance and we analyse the

condition under which this can be done. In section 5 we discuss a solution involving fixing



11

the dollar/DM exchange rates. Finally, in section 7 we propose the simples possible
solution which implies interpreting the Treaty in such a way that on conversion time the

euro/DM conversion rate can be arbitrarily reset.

4. FIXING EURO CONVERSION RATES IN ADVANCE

Suppose the authorities announce in advance fixed euro rates to be applied at the start of
stage three (time 7). Under what conditions can this be done? Call these pre-announced
euro-rates Euro;”. The Madrid Council resolution now implies that on January 1, 1999
Ecu;T = Euro;". In addition the Treaty requires that Ecu;T = Ecu;T-1. Triangular arbitrage
ensures that, by fixing the Euro/Ecu rates, the bilateral exchange rates for the in-currencies

are also fixed, i.e.:

x
Euro,

13) §, = -
(133, Euro,

We rewrite equation (1) filling in these announced conversion rates (euro and bilateral
rates). We set the values of the bilateral rates of the outside currencies equal to S; /. These
could be the central rates of these currencies or any other value (e.g. the market value of

these currencies at time t).

i N
(14) Euro] = La,S,+ La.S,
P ST

It can immediately be seen that the euro conversion rates cannot be kept fixed because the
bilateral exchange rates of the outside currencies will continuously change. Put differently,
from the moment of the announcement, the market Ecu rates will tend to diverge from
these euro-converston rates because the currencies of the non-participating countries will
fluctuate continuously. The difference between the euro conversion rates and the market

Ecu rates on day T-/ will be given by the following expression.



k=1+1}

/ N
(15) Ecu,T_l — Euro; = Elaj(sﬁ_l - S,’i)+ Zak (slci_l - SIL)

If the market is confident that the bilateral conversion rates will be applied the bilateral

market rates will converge to these values on day T-/, i.e. SJ-T,-’I = S;-,- . We obtain

N
(16) Ecu/™' - Euro] = X a, (Ski_l - SA"i)

k=I+1

Under what conditions can we make sure that the market rates of the ECU on day 7-/ also
converge towards the conversion rates, i.e. Ecu! ' = Euro;. At first sight this seems
impossible to achieve since on day T-1 there is no reason why S/ =S;. One can,
however. achieve this result if one is willing to adjust the amounts of the currencies in the
basket. This can be done in the following way. We return to equation (14) but we now

consider the amounts g; as variables changing over time. This yields
* ! * N !
(I17) Euro; = Xa'S;+ Za,Sy
j=1 k=1+1

It can now be seen that we can allow a;' to vary so as to compensate the variations of Si/.

The following expresston tells us how these ajf must vary (given that AEuroi' =0).

N
(18) TAaiS, =— Ta,AS; fori=1,...1
1

k=i+t

M~

In words. all we have to do is to adjust the amounts a; of the in-currencies in such a way
that these changes equal the weighted average of the changes of the out-currencies
exchange rates. Note that although there are I equations in (18) these are not independent.
In fact it can be shown that there is only one independent equation in (18) (see appendix).
As a result. one equation suffices to determine the necessary adjustments in the aj’s. Since
there is only one equation to determine the @;'s there is plenty of choice. We could for

example. choose one in-currency (say the DM) to be adjusted in the basket, keeping all the
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other a;’s constant. Alternatively, one could impose that all the a;’s be adjusted in the same
proportion. This is the choice we make here. This then yields the following solution.

N b
(19) xi=- 3 =ky¢
k=i+1 by

where x// is the (common) rate of change of the amounts g;’s of the in-currencies; y;/ is the
rate of change of the exchange rate of out-currency k vis-a-vis the in-currency i (note that
vt = vy for all i); by is the share of the out-currency k in the ECU-basket and by is the total
share of the in-currencies in the basket. (In appendix this formula is derived explicitly).

An example will clarify the formula. Suppose the only outside currency is the pound
sterling. (In any case it will be the most important one). If on day 7-/ the pound has
appreciated by say 20% against the initial value used to compute the euro conversion rates,
the required adjustment in the amounts ¢; of the in-currencies is equal to - (byg/by) 20%.
The term between brackets is likely to be small as the share of the pound in the Ecu is

small relative to the total share of the prospéctive in-currencies.

This result can also be interpreted as follows. When the out-currencies appreciate relative
to the in-currencies this tends to increase the value of the Ecu against the in-currencies. In
order to keep the Ecu rates equal to the announced euro-rates the value of the Ecu must be
reduced. This is achieved by reducing the amounts a; in the basket. The opposite occurs
when the out-currencies depreciate against the in-currencies. It should be stressed,
however. that these adjustments are likely to be small because the shares of the out-
currencies are most likely going to be a small fraction of the shares of the in-currencies in

the basket.

Note also that the adjustments in the a;’s could be done on a continuous (say daily basis)
instead of doing this at the last day before EMU starts.

We conclude that it is technically possible to announce fixed euro-conversion rates before
the start of the third stage of EMU without coming into conflict with the external value
constraint and the requirement that on January 1, 1999 | Ecu must be exchanged for one
euro. Such an announcement, if credible, would also make it possible to avoid the

indeterminacy problem and the ensuing risk for speculative bubbles.
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5. THE LEGAL PROBLEM

The proposal formulated in the previous section to change the composition of the Ecu-
basket in response to fluctuations of the exchange rates of the out-currencies may lead to a
legal problem. According to article 109g of the Treaty “The currency composition of the
Ecu basket shall not be changed”. This article was introduced into the Treaty because it
was felt that the five year adjustments of the currency composition of the Ecu which
existed prior to 1991, introduced too much uncertainty about the value of the Ecu.
Paradoxically, the freezing of the currency composition decided at Maastricht, may
exacerbate volatility in the exchange markets in the run-up towards stage three of EMU.
The question that arises is then whether this Treaty provision can be circumvented so as to
achieve the goal of greater exchange rate stability during the transition towards EMU. In

this section we formulate a proposal that achieves this.

The proposal consists in stripping the Ecu into two components, an “insider” Ecu defined
as the sum of the amounts g; of the insider currencies and an “outsider” Ecu defined as the
sum of the amounts a;, of the outsider currencies. The sum of these two new Ecu’s is equal
to the old Ecu, i.e.

(20) Ecu = Ecul + EcuO

The authorities now commit themselves to always convert / Ecul + I EcuQ into 1 Ecu. At
the same time they announce that they will fix the euro-conversion rates in the way defined
by equation (14). Given the constraints imposed by the Treaty (external value constraints
on the Ecu) and the one to one conversion requirement of the Ecu into the euro this

announcement amounts to fixing the Ecu-rates of the insider currencies. We obtain

(21) Ecu, = Ecul, + Ecu0, fori=1,...1

/
where Ecul, = Ya;S;;
J=1

N
Ecu0; = La.Sy
k=1+1

The fixing of the euro conversion rates, however, also means that the bilateral conversion

rates are fixed. This implies



]
(22) Ecul] = X.a,S;
j=t

and is to be interpreted as the officially fixed price of the insider Ecu. Since Ecy;” is fixed
(by the announcement) and since EcuQ; is fluctuating continuously the market value of
Ecul;* must be able to fluctuate. Arbitrage will make sure that this happens. Call P; the
market value of Ecul;*, one obtains

(23) Ecu; = PEcul; + Ecu0,

Taking first differences yields

!
(24) AP =- Eow AEcuO;

aar

The market value of the inside Ecu adjusts so as to offset the 