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Chapterr 2 

EMU,, Monetary Policy Interactions 
andd Exchange Rate Stability 

Summary y 

EMUU leads to the elimination of monetary policy coordination failures within 
thee euro area. Whether this translates into more transatlantic exchange 
ratee stability depends on the origin of economic shocks. Martin's (1997) 
conclusionn that EMU wil l lead to more stable exchange rates is shown to hold 
forr both symmetric and asymmetric shocks in Europe, but not for shocks that 
originatee outside Europe. The results remain valid when taking into account 
thatt the pre-EMU era was characterised by a Bundesbank-led ERM, rather 
thann a free float. Finally, the results are checked for a future expansion of 
thee euro area. 

2.11 Introduction 

Thiss paper considers the changes in monetary policy makers' incentives as a result of 

economicc and monetary union (EMU) and studies their possible impact on exchange 

ratee stability between the euro and the dollar. 

Mostt of the existing literature predicts that the exchange rate volatility of the euro 

wil ll  be higher than that of the German mark. See, for instance, Alosgoufis and Portes 

(1997),, Coeuré and Pisani-Ferry (1999), Demertzis and Hughes Hallet (1998), McCauley 

(1997).:: These papers basically make two intuitive points that are related to the fact 

thatt the euro area is relatively closed when compared to the individual participating 

'Somee other studies are inconclusive: Begg, Giavazzi and Wyplosz (1997), Cohen (1997), Masson 

andd Turtelboom (1997). 

13 3 



14 4 Chapterr 2. EMU and Exchange Rate Stability 

countries.. The first point is that the ECB wil l give priority to internal price stability 

overr the external value of the euro. Therefore, EMU may lead to benign neglect of 

thee exchange rate in Europe, which could lead to higher exchange rate volatility than 

before.. The second point, is that the external adjustment channel has become narrower 

andd a larger exchange rate adjustment is required to restore internal price stability after 

aa shock (Krugman. 1989, Hau, 2000). 

AA study by Martin (1997) is interesting in that it concludes that exchange rate 

volatilityy is likely to decline when compared to a situation of floating rates. Martin 

usess a simple two-country model with random supply shocks, which stresses that the 

incentivee to conduct an active exchange rate policy is related to relative country size. 

Hee interprets the creation of the euro as implying a change in the relative size of the 

playerss (monetary authorities) and concludes that a more symmetric system (in terms 

off  size) wil l have a more stable exchange rate. The intuition is that when one country is 

smallerr than the other, this country will have a stronger incentive to strategically use its 

exchangee rate to stabilise its economy (unless this country is extremely small, in which 

casee it should try to keep its exchange rate constant at all times). 

Thiss paper differs from Martin (1997) in several respects. First, it stresses the impor-

tancee of the internalisation of monetary policy spill-overs within the euro area as a result 

off  EMU. The intuition behind this point wil l be discussed below. A second aspect not 

addressedd by Martin is that EMU involves monetary cooperation between only a subset 

off  all central banks in the world. The possible relevance of this aspect is illustrated by a 

classicc article on the internalisation of externalities by Rogoff (1985a). who shows that 

cooperationn between two players in a three-player game may be counterproductive (i.e. 

welfare-decreasing)) ? 

II  extend Martin's model to a three-country version in order to address the inter-

nalisationn of externalities between two countries (Germany and France) in the presence 

off  a third country (the United States). A three-country model also allows me to look 

explicitlyy at the impact of asymmetric shocks in the euro area on exchange rate stabil-

ity.. Following Martin (1997), I use a simple model with Lucas supply curves. Nominal 

wagee are set before monetary policy is determined. Policy makers are assumed to have 

ann output target which does not exceed the natural rate. This means that the time-

inconsistencyy problem does not arise. Taking an output target above the natural rate 

2Rogofff  proves this by giving an example where cooperation between central banks exacerbates the 

credibilityy problem of central banks vis-a-vis the private sector. In his example, international monetary 

cooperationn raises the rate of wage inflation because wage setters recognise that a non-cooperative 

regimee contains a built-in check on each central bank's incentives to inflate. Cooperation may remove 

thiss disincentive to inflate, so that the central bank's credibility deteriorates. 
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(thuss taking the time-inconsistency problem on board) would not affect the main results 

off  this paper. 

Thiss chapter focuses on supply shocks, because supply shocks pose a bigger dilemma 

forr central banks in terms of the trade-off between inflation and output than demand 

shocks.. In the case of demand shocks, a monetary policy that aims at price stability au-

tomaticallyy dampens output fluctuations. In the case of supply shocks, prices and output 

aree negatively correlated, so that a monetary policy geared at short-run price stability 

couldd adversely affect the output gap. The bigger monetary policy dilemma means that 

supplyy shocks are the more interesting case. Moreover, Bayoumi and Eichengreen (1993) 

findd empirically that international spill-overs on the demand side are unimportant when 

comparedd to spill-overs on the supply side. Examples of negative supply shocks are 

oill  price shocks, adverse weather conditions and a credit crunch. Examples of positive 

supplyy shocks include technological innovation and deregulation of product and labour 

markets. . 

Thee modeling framework is as follows. Firms are supposed to decide in which country 

productionn wil l be located based on relative real wage levels. I implicitl y assume that 

thee choice of location is not affected by other considerations, such as the availability of 

well-educatedd workers, the quality of physical infrastructure and the corporate tax level 

inn each country. Moreover, I implicitl y assume that production can be relocated at zero 

costs.. These are arguably strong assumptions, but they stress the importance of labour 

costss compared to other corporate costs and they serve to keep the analysis tractable 

algebraically.3 3 

Thee results are as follows. Surprise inflation reduces the real wage rate and attracts 

jobss from abroad, which gives central bankers an incentive to inflate. They correctly 

anticipatee that other central banks do the same, but they cannot coordinate. Therefore, 

inflationn is overly responsive to supply shocks. EMU enables European monetary policy 

makerss to commit to each other that they wil l conduct, a certain policy. Full monetary 

policyy coordination takes place by the Governing Council of the ECB, where the exter-

nalitiess involved in unduly fierce policy responses are internalised. The ECB wil l keep 

inflationn closer to zero than the national central banks in Europe did before. The reason 

iss not that the ECB is more inflation averse, but that the participating central banks 

havee become able to coordinate their policies. 
3Thoo mechanism described in the text is probably more realistic for multinational firms than for 

nationallyy operating companies. Multinationals are better able to let countries compete to be the most 

attractivee business location. Also, labour intensive firms tend to relocate more easily than capital inten-

sivee firms. See Pennings and Sleuwaegen (2000) for an exploration of the determinants of international 

corporatee relocation. 
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Thee more moderate response of euro area inflation to supply shocks under EMU 

doess not necessarily lead to more transatlantic exchange rate stability. It turns out that 

thee consequences of EMU for exchange rate stability depend on the origin of the shock. 

Thiss chapter looks at four different types of supply shocks: symmetric and asymmetric 

shockss in Europe, shocks in the US and worldwide shocks. In response to a negative 

(symmetricc or asymmetric) supply shock in Europe, the more moderate inflation response 

off  the ECB leads to more exchange rate stability indeed. But the situation is different 

forr a supply shock in the United States. In response to a negative supply shock in the 

US,, the Federal Reserve wil l engage in monetary easing. Before the start of EMU, the 

sensitivityy of thee national central banks in Europe to what happened in the United States 

causedd them to ease their policy stance as well, which helped to dampen the resulting 

dollarr depreciation. After the start of EMU, European monetary policy is conducted 

byy the ECB. which is less inclined to let inflation move away from zero (see above). 

Ass a result, the Federal Reserve's monetary policy response to US shocks wil l cause a 

largerr divergence of monetary policy stances across the Atlantic aud wil l generate larger 

dollar-euroo exchange rate movements than before the start of EMU. The results for a 

worldwidee shock are ambiguous in general: they depend on the relative size of the two 

blocs. . 

Initially ,, I assume that before the start of EMU, the European currencies floated 

freelyy against each other. Next, I show that the conclusions remain valid when taking 

intoo account that, in fact, Europe used to have an exchange rate mechanism (ERM). 

Thee specification of the ERM accounts for the asymmetric character of the arrangement, 

inn the sense that the Bundesbank had a leading role, whereas the other national central 

bankss had an exchange rate target against the German mark. I also take into account 

thee possibility of an ERM break-down. This increases the practical relevance of the 

conclusions. . 

II  also conduct a sensitivity analysis with respect to an expansion of the euro area. 

Thiss is likely to become relevant, given the foreseen enlargement of the European Union 

andd the expected future participation of the new member states in the monetary union. 

Mostt of the results do not change. However, if the euro area were to become (signif-

icantly)) larger than the US, the exchange rate may become more, not less, responsive 

too a symmetric worldwide shock after EMU, since in that case the US would obtain 

strongerr incentives to actively use the exchange rate as an instrument. This size effect 

couldd ul t imately dominate the mitigating impact of the internalisation of externalities 

inn Europe as a result of EMU. 

Thee remainder of this article is organised as follows. In the next section, I wil l 

relatee this paper to the earlier literature on this subject. In Section 3, I specify a three-
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countryy model. In Section 4, I derive optimal monetary policies for the European and US 

monetaryy authorities under floating rates, ERM and EMU and evaluate the consequences 

forr exchange rate stability. Section 5 concludes. 

2.22 Li terature review 

Previouss research suggests several possible reasons why EMU may affect the exchange 

ratee volatility of the euro (compared to the volatility of the German mark against non-

EMUU currencies before the start of EMU). 

Onee possible reason is that EMU may change the structure of the euro area economy. 

Krugmann (1993) predicts that increased specialisation wil l lead to more asymmetric 

shockss in Europe. On the other hand, Frankel and Rose (1998) argue that increasingly 

synchronisedd business cycles wil l reduce the relative importance of asymmetric shocks. 

Thee incidence of shocks in the euro area could have an impact on exchange rate stability 

againstt currencies outside the euro area. 

I tt is too early to tell on the basis of empirical evidence which of the two explanations 

(regionall  specialisation and/or further economic integration) is right. However, EMU 

mayy affect exchange rate stability against currencies outside the euro area, even if the 

nature,, size and frequency of economic shocks stays the same. The reason is that EMU 

iss a new institutional setting, which has changed the rules for the conduct of monetary 

policy.. Previous authors have pointed at three consequences of EMU which may affect 

thee trade-offs to be made by monetary policymakers. 

Inn the first place, as discussed in the introduction, the centralisation of monetary 

policyy decision-making may contribute to the elimination of coordination failures within 

Europe.. For instance, when a negative symmetric supply shock occurs in a floating 

exchangee rate regime, monetary policy makers who care about employment have an 

incentivee to increase the inflation rate in order to alleviate the output consequences 

off  the shock (Canzoneri and Henderson, 1991). The action of each policy maker has 

aa negative externality on the other countries, as a more accommodative policy stance 

aggravatess the consequences of the initial shock in the other country. Theory predicts 

thatt monetary policy wil l overreact, leading to suboptimal outcomes in the absence of 

coordination. . 

Secondly,, EMU reduces the number of players, as central bankers from the partici-

patingg Member States now collectively determine monetary policy for the euro area in 

thee Governing Council of the European Central Bank (ECB), which acts as a single 

entity.. The European Commission (1997) argues that the smaller number of players wil l 
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facilitatee policy coordination between the ECB and other major central banks, leading 

too more stable exchange rates. On the other hand, Aloskoufis and Portes (1997) and 

Beggg et al. (1997) predict a move from a unipolar dollar-oriented world towards a bipo-

larr system around the dollar and the euro and conclude that the emergence of a more 

symmetricc international monetary system wil l lead to more instability. 

AA third consequence of EMU which may be of relevance for the conduct of monetary 

policyy is that the policy domain of the ECB is the entire euro area, whereas the German 

Bundesbankk used to be responsible for German price stability only. The Bundesbank was 

off  course aware of the consequences of its policy in other countries that participated in 

thee Exchange Rate Mechanism of the European Monetary System (ERM), but it is only 

naturall  that German national interests dominated in the end. The difference in policy 

domainn is most important in the case of asymmetric shocks. Kenen (1997) argues that 

thee ECB policies wil l usually mitigate asymmetric shocks, not aggravate them, as the 

Bundesbankk sometimes did. The implication, although not stated explicitly by Kenen, 

seemss to be that a larger policy domain leads to more exchange rate stability against 

thee currencies of third countries. 

Myy paper differs from the rest of the literature in a number of ways. First, it explicitly 

accountss for the fact that countries compete for economic activity and it incorporates 

thee relative size of Europe and the US into the model. Ghironi and Giavazzi (1998) 

focuss on country size in a similar manner, but they study a different question than I 

do.44 Moreover, their model is too complex to be solved analytically. Second, it studies 

thee impact of European and non-European supply shocks. Bénassy-Quéré et al. (1997) 

present,, a three-country model which is much more richly specified than mine. They 

analysee the consequences of both supply and demand shocks in Europe, but they do 

nott study the impact of foreign (i.e. non-European) shocks, as I do. Bénassy-Quéré 

ett al. find that real exchange rate volatility vis-a-vis the dollar is likely to increase as 

aa result of EMU.5 However, their results become less clear-cut when comparing ERM 

andd EMU, rather than floating rates and EMU. They find that the impact of EMU on 

nominalnominal exchange rate volatility is ambiguous. In the current paper, purchasing power 

parityy is assumed to hold, rendering the model unsuitable for studying the real exchange 

rate.. However, I find unambiguous results for nominal exchange rates, not only when 

comparingg floating rates and EMU, but also when comparing ERM and EMU. 

4Thcyy explore the issue of the optimal size of a currency area. 
Bénassy-Quéréé et al. find that, lower exchange rate volatility may result when output stabilisa-

tionn is included in the loss function of the monetary authorities, but argue that having exchange rate 
stabilisationn in the loss function is a more appropriate description of the behaviour of the ECB. 
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2.33 The model 

II  wil l employ a static, single-period three-country model, in which strategic interaction 

amongg all central banks is explicitly modeled, following the Canzoneri and Henderson 

(1991)) approach. 

Thee model is analogous to Martin (1997). The world consists of three countries 

(Germany,, France, United States, to be represented by country indices G, F and S, 

respectively).66 Each country produces a single good. Germany and France are of equal 

sizee (normalised to unity) and the United States has size a, which is larger than 1. Size 

referss to the population of a country. Applying the size argument consistently would 

arguee for making Germany more sensitive to US than to French real wage developments. 

II  choose equal weights for reasons of algebraic simplicity. This amounts to assuming that 

eachh of the European countries is influenced as much by real wage changes in the US as 

byy real wage changes in the other European country.7 Output per capita in the three 

countriess is a function of the real wage levels at home and abroad. See Appendix A. 

Workerss choose the nominal wage. They do not observe either the general price 

levell  or country-specific shocks before setting wages. Workers attempt to minimise the 

expectedd square deviation of the real wage from the wage target, which is equal to zero. 

Substitutingg the optimal wage rule {w% = pe
t) into the supply per capita functions yields8 

VGVG = a (TTG - TTG) - - {KF ~ Ke
F) - - (TTS - 7Te

s) + eG, (2-1) 

yyFF = - | (7 rG-7Te
G) + a ( 7 rF - 7 r e

F ) - ^ ( 7 r s - 7 r e
s ) + £F , (2.2) 

ysys = - i ( 7 r G - 7 r e
G ) - i ( 7 r F - 7 r e

F ) + ( 7 rs- 7 r |) + £5. (2-3) 

wheree yt is (the natural logarithm of) per capita output, nt is the inflation rate, < 

6otherr countries are not considered hero. In practice, the non-participating EU countries (Denmark, 

Sweden,, United Kingdom) may affect dollar-euro exchange rate stability and so may Japan (or other 

countries).. Eichengreen and Ghironi (1999) focus on the relationship between the 'core' and 'peripheral' 

EUU countries. Kawai (1997) discusses the international role of the Japanese yen. The most important 

possiblee future events would be the UK joining the monetary union and the EU accession and EMU 

participationn of another large country, such as Poland. The impact of a possible future expansion of the 

monetaryy union is discussed in subsection 2.4.6. 
7Usingg the weights which follow from country size only, that is using the equations derived in Ap-

pendixx A. does not materially change the conclusions that I present further on in this article. My 

conclusionn that exchange rate volatility after a worldwide shock under EMU is likely to be smaller than 

before,, becomes somewhat stronger, in the sense that it holds for all a > 1. 
811 have used that m - < = [p,  - (pO-i] - [p? - ( t f)- i ] = Pi ~P'i- where the final equality follows 

sincee the expectation of a past event (a lagged variable) is equal to its actual value. 
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iss the inflation rate expected by workers at the time of wage formation, E{ is a country-

specificc random supply shock and i is a country index. 

Severall  observations can be made with respect, to equations (2.1)-(2.3). In the first 

place,, the amount of production in a country depends on unexpected inflation. Surprise 

inflationn leads to more production. Secondly, relative country size (represented by the 

parameterr a) features in the equations, since supply per capita in small countries is more 

sensitivee to surprise inflation abroad than supply per capita in large countries. If a firm 

decidess to relocate production from a large country to a small one, the large country 

losess as much supply (in absolute terms) as the small country gains. Clearly, though, 

thee relocation has a relatively large impact for the small country, which is reflected in 

thee above equations for supply per capita,9 

Noticee that the supply curve of an individual country has a positive slope. However, 

thee slope of the world aggregate supply curve, given by yG + yF + ays. is actually vertical. 

I tt does not depend on the inflation rates. This characteristic is not too restrictive for 

ourr purposes, since I focus on the impact of monetary policy on the choice of location of 

productionn and not on the possibility that surprise inflation increases total world output. 

Inn a more general setting, the world aggregate supply curve would not be vertical, but 

i tt would still be steeper than the national supply curves. The intuition is that, when 

countriess compete for employment, local surprise inflation in, say, Germany raises supply 

inn Germany but reduces supply in France and the United States. The fact that the world 

supplyy curve in this model is vertical simplifies the algebra and does not qualitatively 

affectt my results. 

Monetaryy policy makers try to steer the economy so as to keep both inflation and 

thee output gap close to zero. Their loss function is given by: 

LLii  =  ̂ + ^yf], i = G,F,S, (2.4) 

withh yx and Kt as above. More precisely, TT, is the deviation of the increase in the general 

pricee level from the target value, which we normalise to zero, and y{ is the deviation of 

perr capita output, from the socially optimal level, which we normalise to zero as well10 

Notee that there is no time-inconsistency problem in this model, because the output 

9Onee may notice that if a goes to infinity, the impact of relative wages on output in the largest 

countryy (y3) does not go to zero. However, it becomes negligible in relative terms ( ^ -  0), in line with 
whatt one would intuitively expect. 

10Thee loss function comes close to the trade-off which the Federal Reserve is supposed to make. It 

cann also be interpreted as the trade-off for the ECB between sticking to the goal of price stability as 
definedd in the EU Treaty and giving in to more short-term oriented goals that politicians may press for. 
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targett of policy makers is not above its natural rate. The parameter 0 (>0) represents 

thee relative weight attached to the output objective by the policy maker. Clarida et al. 

(1998)) empirically find that the monetary policy reaction functions for the US, Japan and 

thee largest European countries are quite similar. This suggests that it is not unreasonable 

too assume that j3 is equal for all the central banks in this model.11 

Centrall  banks set policy in a discretionary manner. Each central bank chooses the 

pricee level in its own country, over which it has full control. Central banks know tire 

supplyy per capita functions and observe wages and country-specific supply shocks before 

settingg monetary policy. They can use the price level as an instrument to influence the 

reall  wage level, which in turn affects the level of output. 

Thus,, in all cases, the timing of events and actions is as follows. First, private inflation 

expectationss are formed. Secondly, wages are set by the unions, which endeavour to 

stabilisee expected real wages. Third, supply shocks occur. Fourth, inflation is set by the 

centrall  banks, which minimise their expected loss. Finally, output is set by firms which 

choosee production locations in order to maximise profits. 

2.44 Monetary policy and the exchange rate 

Inn this section, I wil l explore the response of the exchange rate to several types of 

shocks.. I wil l discuss the outcome of the model in three different situations (floating 

rates.. ERM, EMU). These situations only differ in the degree of coordination between 

Europeann national central banks. In all cases, there is no monetary coordination between 

Europee and the US. Under floating rates, all central banks play Nash. Under ERM, 

thee Bundesbank (Buba) and the Federal Reserve (simultaneously) move first and are 

followedd by the Banque de France. Both the Buba and the Fed act as a Stackelberg 

leaderr versus the Banque de France, while they play Nash against each other. Under 

EMU,, both central banks in Europe act as one decision maker (ECB), which again plays 

Nashh against the Federal Reserve. 

First,, I wil l compare the outcomes under floating rates and EMU. Then I wil l compare 

"Thi ss conclusion cannot be transposed directly to the ECB, since the Lucas critique may apply in the 

casee of such a fundamental regime change as EMU. The ECB may be cither more or less conservative 

(havee another value of 0) than the participating national central banks used to be. However, the fact 

thatt the EU Treaty (and the ECB statutes) was negotiated by the governments of the participating 

memberr states and that the governor of each national central bank has one vote; in the ECB governing 

councill  supports our assumption that the ECB's conservatweness should be the average of the partici-

patingg countries and that a different monetary policy behaviour should be explained by changes in the 

interactioninteraction between the players (central banks), as analysed in this paper. 
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ERMM and EMU. The first comparison is the simpler one; the second comparison allows 

mee to see if the conclusions with respect to the impact of the start of EMU on exchange 

ratee stability between Germany/Europe and the United States can be maintained under 

aa more realistic scenario. 

II  make the simplifying assumption that purchasing power parity (PPP) holds. In 

practice,, sizeable and long-lasting deviations from P PP occur due, for instance, to the 

presencee of non-tradable goods and the fact that the short-run effects of monetary ex-

pansionn tend to be dominated by the reaction of financial markets (i.e. arbitrage in fi-

nanciall  assets) rather than by goods market arbitrage. A more realistic approach would 

bee to distinguish between tradable and non-tradable goods and/or between short-run 

andd long-run effects of monetary policy. However, this would complicate the analysis 

considerably. . 

II  wil l initiall y assume that the euro area is not larger than the United States (a > 

2).. Later on, in subsection 2.4.6. I wil l consider the possibility that the euro area is 

largerr than the US (a < 2). This may become relevant when new countries join EMU 

afterr expansion of the European Union towards the East. Throughout the paper I wil l 

maintainn the assumption that the US is larger than any of the two regions forming the 

euroo area (i.e. a > 1). 

2.4.11 Floating rates 

Inn the absence of an exchange rate arrangement or a monetary union, all central banks 

playy Nash, i.e. they optimise policy without being able to make any commitments. 

Minimisingg the loss function (2.4) subject to the supply curve restrictions (2.1)-(2.3), 

takingg the monetary strategies of the other countries as given, yields the following first-

orderr conditions: 

7TGG = -apyG, (2.5) 

iviv F = -ot0yF, (2.6) 

TTSS = -Pys- (2.7) 

Inn response to a negative shock, all central banks must make a trade-off between output 

losss and inflation. For the Bundesbank and the Banque de France, the optimal ratio 

off  output loss and inflation is ^ , which reflects both the steepness of the supply curve 

(proportionall  to country size a) and the central banks' preferences 0. The Federal 

Reservee wil l divide a negative shock over output loss and inflation in a ratio  As 
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aa > 2, it is clear that the Federal Reserve, the central bank of the large country in our 

model,, wil l choose a higher output loss and lower inflation. It does this not because 

centrall  banks' preferences differ. In fact, the preferences are assumed to be identical. 

Eachh central bank has an incentive to create surprise inflation in order to shift the 

burdenn of adjustment to other countries. However, the relatively small size of Germany 

andd France implies that a given amount of output (say: the location choice of a factory) 

iss more important to these countries than to the US. Therefore, Germany and France 

aree willin g to accept a higher amount of inflation in order to prevent the loss of this 

amountt of output. 

Combiningg the first-order conditions with the above supply curve equations yields 

thee response functions of the central banks under floating rates:12 

2/^ 2 2 
-2a0-2a0 \ ~a2P 

22 + 3a2i3j£G+ 2 + 20 + a2(3 

-2a[3-2a[3 \ -a2/32 

aa {2 + 3(3) 

SFSF + 

__ 2 + 3a2/3 

aa (2 + 3/?) 

22 + 3a2 /3/ 2 + 2/3 + a2 / ? 22 + 3a2/? 

(ÊGG +  ?F) +  £S 

{E{EGG + sF) + £s 

(2.8) ) 

(2.9) ) 

^^ = 2 + 2~/+**P^ {£G + £F)+(2 + a2f3)£s]- ( 2 ' 1 0) 

Severall  things can be seen from (2.8)-(2.10). First, in the case of symmetric shocks in 

Europee (eG = eF), the monetary policies of the Bundesbank and the Banque de France 

wil ll  be identical. This follows from the symmetry of these countries in our model. Second, 

inn the case of perfectly asymmetric shocks in Europe {eG = -eF), the monetary policy 

off  the Federal Reserve wil l solely be determined by US shocks, as eG + eF = 0. Third, 

inn case of negative supply shocks, the equilibrium inflation rates wil l be above target. 

Thee intuition is that central banks generate some surprise inflation in order to mitigate 

thee output consequences of an adverse supply shock. Put differently, they endeavour to 

bufferr the output consequences by depreciating their own currency.13 Each central bank 

iss aware of the fact that the other central banks wil l also ease their policy. However, 

centrall  banks are unable to commit to a policy in the absence of formal exchange rate 

agreementss or monetary union. As a result, all central banks let inflation increase too 
12Combinee the first-order conditions with the supply curve equations, in order to obtain a system of 

threee equations in TT,, < , £,, i = 1, 2, 3. Take expectations on both sides and assume that expectations 

off  wage setters are rational. This yields three non-singular equations in TTJ, i =  1,2,3, which implies 

KKee = Tre
2 = nl = 0. This simplifies the original system of equations, which can be solved for inflation to 

obtainn equations (2.8)-(2.10). 
13Sincee purchasing power parity is assumed to hold, the change in the nominal exchange rate- is equal 

too the difference in the inflation rates. 
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muchh after a negative supply shock: the behaviour of each central is optimal given the 

behaviourr of the other central banks, but policy coordination would allow them to achieve 

thee same output loss with a lower inflation rate in each country. This is a familiar result 

inn the literature on policy coordination (see Persson and Tabellini, 1995). 

2.4.22 EMU 

Thee start of EMU goes hand in hand with the establishment of the ECB, which is 

assumedd to have euro area variables in its loss function only. As the inflation rate is 

chosenn by the single monetary authority, it follows directly that -KE = ITG = nF. As 

Germanyy and France are assumed to be of equal size, the increase in euro area output 

perr capita is a simple average of per capita output growth in both countries 

VEVE = ~ (yc + VF) -

Substitutingg equations (2.1) and (2.2) into this equation gives the supply curve for the 
euroo area 

VEVE = ^ ( * E ~ *%) ~ | ( T T 5 - TTe
s) + -(eG + eF). (2.11) 

Thee loss function of the ECB is14 

L EE = ^ 2
E + f3y2

E}. 

Thee supply curve for the United States and the loss function of the Federal Reserve are 
unchanged. . 

Solvingg the new optimisation problem yields the following first-order conditions: 

a/3 a/3 
WWEE = —— yE , (2.12) 

TTSS = -0ys. (2.13) 

Ass before, these conditions give the choice between inflation and output made by each 

centrall  bank. The European Central Bank wil l divide a negative shock over output loss 

andd inflation in a ratio ^ . It has less of an incentive to shift the burden of adjustment 

onn to other countries than the Bundesbank and the Banque de France under floating 

rates.. The creation of EMU implies that the central banks in Europe operate as one 

^Alternatively,, one could have assumed the ECB to minimise LE = \{Li  + L2). This does not affect 
thee resulting policy rules. See Bénassy-Quérc et al. (1997, p. 164) for a proof. 
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institution.. EMU enables them to internalise the intra-European externalities. They 

noo longer endeavour to shift the burden of falling employment onto another European 

country.. However, they still try to use the exchange rate to shift the burden on the 

Unitedd States. 

Forr a > 2, the ECB is at least as 'activist' as the Fed. The reason is that if the 

Unitedd States is larger than the euro area, the ECB is better able than the Fed to shift 

thee burden of unemployment abroad ('size effect'). For a < 2, the reverse would be true. 

Combiningg the conditions (2.12)-(2.13) with the supply curve equations (2.3) and 

(2.11)) yields the response functions of the central banks under EMU:15 

****  = (ïTW^j) [(1 + «( £c + £F) + tt/3£sl- (2'14) 

X ''  = ( 4 + 4Ï  + a'/?) ^ <£° + £"> + (4 + " ^  g* ] - (2'15> 

Thee response functions (2.14)-(2.15) provide several insights. First, neither the ECB's 

norr the Federal Reserve's monetary policy stance is affected by asymmetric shocks in 

Europee (i.e. when EQ + £F = 0). Second, the ECB is less responsive to US shocks 

thann the national central banks in Europe used to be before the start of EMU (i.e. 

diTE/desdiTE/des < dirG/d£s)-w Third, the Federal Reserve's response function has been affected 

byy the altered trade-off for European policy makers. The ECB's inclination to keep 

inflationn closer to zero implies that, in equilibrium, there is less need for the Fed to 

inflatee under EMU than under floating rates.17 

2.4.33 Comparison of floating rates and EMU 

Inn the following, I wil l compare dollar-deutschmark (under floating rates) with dollar-

euroo exchange rates (under EMU). I am interested in the impact of supply shocks on 

thee exchange rate. Since I have assumed purchasing power parity to hold, this impact 

iss equal to the difference between the impact of supply shocks on US inflation and their 

impactt on euro area (German) inflation, which have been derived in subsections 2.4.1 

155 Again, taking expectations on both sides and assuming that expectations of wage setters are rational 

yieldss three non-singular equations in 7rf, i = 1, 2.3. which implies n\ = ne
2 = = nl = 0. 

16Thiss can be seen by comparing equations (2.8) and (2.14). 
17Thee fact that the response function (2.15) is affected by the changed behaviour of European pol-

icymakerss follows from the fact that (2.15) differs from (2.10), even though the Federal Reserve faces 

thee same domestic trade-off as before. The latter can be seen by comparing first-order conditions (2.7) 

andd (2.13). 
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andd 2.4.2.18 The special cases of a symmetric shock in Europe, an asymmetric shock in 

Europe,, a US shock and a symmetric worldwide shock are shown in Table 1. 

Tabl ee 1 Exchange rat e response to different types of shocks 

1.. Asymmetric shock in EU 

{E{EGG = -l;eF = l ;es = 0) 

2.. Symmetric shock in EU 

(e(eGG = sF = -l;es = 0) 
3.. Shock in US 

{e{eGG = zF = 0;£S = -l) 

4.. Worldwide shock 

(EG(EG = £F = £s = ~l) 

Floatingg rates 

(dollar-mark)* * 

2a3 2a3 
2+3a2+3a223 3 

2a2a 3 
2+23+a2+23+a223 3 

-20 -20 
2+28+a2+28+a223 3 

28(n-l) 28(n-l) 
2+23+a2+23+a223 3 

EMU U 

(dollar-euro)* * 

0 0 

2a2a 3 
4+43+a4+43+a223 3 

-43 -43 
4+4B+a4+4B+a223 3 

23(a-2) 23(a-2) 
4+48+a4+48+a228 8 

*A*A  positive (negative) entry in the Table indicates an appreciation (depreciation) of the dollar. 

Considerr some limiting cases first. First, let Europe be infinitely small compared 

too the US (a —> oo). In this case, all exchange rate response coefficients in Table 1 

becomee zero. Intuitively, for infinitely small European countries, any difference between 

domesticc (German or French) inflation and US inflation wil l cause a cross-border shift in 

outputt which, given the size of the US. would be more costly to them than any domestic 

shock.. Therefore, it is optimal for the central banks in Europe to exactly match the US 

inflationn rate at all times. In other words, for an extremely small Europe, it is optimal 

too keep the currency pegged in all circumstances.19 Next, notice that all exchange rate 

responsee coefficients in Table 1 become zero if 3 goes to zero. The intuition is simple. 

Rememberr that central banks fully control the inflation rate. Therefore, if all central 

18Lctt Xtj denote the change in the exchange rate of country j expressed in the currency of country i. 

Absolutee purchasing power parity is assumed to hold. Therefore, nominal exchange rate changes must 

correspondd to inflation differentials (i.e. relative purchasing power parity also holds): X,j - IT, - nj. 
19Forr instance, in response to a US shock, the Fed will let inflation increase by ƒ? times the size of the 

shock.. This inflation increase will be exactly matched by the central banks in Europe, even when there 

iss no shock in Europe, in order to prevent an international shift of output. Next, consider a European 

shock.. In this case, the Fed wil l not respond, since the European economy is so small that it has a 

negligiblee impact on the US economy. The central banks in Europe will not respond to European shocks 

either,, because any divergence between US and European inflation rates would case a international shift 

inn output which is much larger (and therefore more costly) than a domestic shock. 
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bankss only care about price stability, they wil l set inflation equal to zero in all countries. 

PPPP ensures exchange rate stability in this case. 

EMUU tends to mitigate the expansionary reaction of central banks to economic 

shocks,, since the externalities that cause the unduly fierce policy responses under float-

ingg rates are largely internalised under EMU. The mitigating impact is larger in Europe, 

whichh is more directly affected by the monetary union. 

Thee more moderate response of euro area inflation to supply shocks does not neces-

sarilyy lead to lower transatlantic exchange rate stability. The consequences of EMU for 

exchangee rate stability depend on the origin of the shock. It is easy to see from Table 

11 that (the absolute size of) the exchange rate response to a shock in Europe is smaller 

underr EMU than under floating rates. This is true for both symmetric and asymmetric 

shocks.. Conversely, the exchange rate response to a US shock is larger under EMU than 

underr floating rates, as wil l be explained below. 

Intuitively,, one can think of the four special cases listed in Table 1 as follows: 

1.. An asymmetric shock in Europe: Neither the ECB nor the Federal Reserve 

wil ll  allow inflation to differ from zero in response to an asymmetric shock in Europe, 

implyingg that the exchange rate wil l remain unchanged after an asymmetric shock under 

EMU.. Under floating rates, however, there wil l be a non-trivial dollar-mark exchange 

ratee response after an asymmetric shock in Europe. The reason is that the Bundesbank's 

policyy domain is the national economy, rather than the euro area (the Bundesbank's loss 

functionn contains German, rather than European variables). It follows directly that EMU 

resultss in smaller dollar-euro exchange rate responses to asymmetric shocks in Europe. 

2.. Symmetric shock in Europe: Under floating rates, the Bundesbank and the 

Banquee de France relax their policy in case of a negative symmetric shock in Europe. In 

response,, the Fed reacts by relaxing policy as well, but to a lesser extent. The result is 

dollarr appreciation. Under EMU, monetary policy in Europe is coordinated. Euro area 

inflationn wil l increase more moderately after European shocks than German and French 

inflationn did before. The Fed realises that the ECB wil l accommodate less aggressively 

thann the Bundesbank did and reacts more moderately as well. The impact of EMU is to 

mitigatee all central banks' reactions to the shock, but more so in Europe than elsewhere. 

Thee difference between the ECB's policy reaction and the Fed's policy reaction becomes 

smaller,, which implies a more moderate exchange rate response. 

3.. Shock in the US: In response to a negative economic shock in the United States, 

thee Federal Reserve eases its policy. The Bundesbank and the Banque de France react 

byy easing policy as well, but to a lesser extent, which results in a dollar depreciation. 

Germann and French inflation are overly responsive under floating rates, but this has a 

mitigatingg impact on the dollar-euro exchange rate response to US shocks. Under EMU, 
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thee ECB wil l be less responsive to US shocks than the individual national central banks 

inn Europe used to be before EMU, as intra-European spillovers are internalised in the 

ECBB Council. The Federal Reserve's response wil l be mitigated as well, but to a smaller 

extent.. Therefore, the policy stance of the ECB and the Fed wil l diverge more strongly 

thann before, with adverse implications for exchange rate stability: the exchange rate 

responsee to economic shocks in the US increases. 

4.. World supply shock: A worldwide shock is defined as simultaneous symmetric 

shockss of equal size in Europe and in the US. In this case, relative country size plays a 

role.. Under floating rates, the dollar-mark exchange rate wil l remain stable when a = 1. 

thatt is when the three countries are of equal size. Under EMU, the dollar-euro exchange 

ratee wil l remain stable when a = 2, that is when the US and the euro area are of the 

samee size. If there is no symmetry in size, then the central bank of the smallest country 

wil ll  have a larger incentive than the other to generate a depreciation of its own currency 

andd wil l succeed in doing so. In reality, the euro area is of roughly the same size as the 

USS (i.e. a « 2), which implies that the exchange rate response to a world supply shock 

wil ll  be smaller under EMU than under floating rates. Thus, under the assumption that 

thee average frequency and size of shocks in Europe and the US is similar, one may expect 

thatt the dollar-euro exchange rate will be more stable than the dollar-mark exchange 

rate. . 

2.4.44 ERM 

Whenn studying the impact of the start of monetary union in Europe, it is common to 

comparee floating rates and EMU. This approach can be defended on the grounds that, 

inn the long run, the relevant choice is between floating rates versus full monetary union 

(Perssonn and Tabellini, 1995). However, it seems more appropriate to compare ERM 

andd EMU. Not only were the EMU countries required to participate in the exchange 

ratee mechanism of the European Monetary System in the two years before the start of 

thee monetary union, the so-called 'core countries1 had been participating in the ERM 

forr almost twenty years. 

Thee ERM had two essential characteristics. The first is that the system was asymmet-

ric.. The Bundesbank set its policy, after which the central banks of the other countries 

thatt participated in the ERM set their policy so as to stabilise the exchange rate against 

Germany.. This element is captured by having the Bundesbank act as a Stackelberg 

leaderr against the Banque de France. The second characteristic is the possibility of an 

ERMM break-up. I wil l assume that France is expected to stay in the ERM with proba-

bilit yy p and to leave the ERM with probability 1 - p. Intuitively, p can be seen as the 
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credibilityy of the ERM. In this counterfactual experiment, probability p is determined 

byy factors beyond the scope of the model. Such factors could be political pressure inside 

Francee to abrogate the ERM agreement or market speculation which forces the central 

bankk to give up its exchange rate commitment. The probability p is known by all players 

inn the model.20 

Takingg into account the asymmetric character of the ERM and the introduction of 

uncertaintyy about the continuation of the ERM (the case 0 < p < 1) wil l turn out to 

affectt the policy stance of all central banks in the model. Therefore, analysing this more 

realisticc case provides a useful check on the robustness of the results obtained in the 

previouss subsection. 

Thee timing of this ERM game is as follows. First, private inflation expectations are 

formed.. Second, wages are set. Third, shocks occur. Fourth, the Bundesbank and the 

Federall  Reserve set their policies. Fifth, the markets determine whether the ERM is 

sustainedd or not. Sixth, the Banque de France sets its policy. 

Thee loss function of the Banque de France depends on the continuation or break-up 

off  the ERM. If France stays in the ERM, the exchange rate is the overriding objective, 

i.e.. there is no trade-off between inflation and output. If France has left the ERM, the 

Banquee de France's loss function has the same functional form as under floating rates: 

LLFF,ERM,ERM = ^F,ERM-^G)2, (2- 1 6) 

wheree the subscript ERM indicates the situation where France continues to participate 

inn the ERM and the subscript BU stands for the situation of an ERM break-up. The 

first-orderr conditions in the two cases are: 

KF.ERMKF.ERM = KG, \  ) 

7T7TFF,BU,BU = -aPVF,BU- (2- 1 9) 

Combiningg the first-order conditions (2.18) and (2.19) and the supply function for France 

yieldss the reaction function of the Banque de France, which is conditional on the con-

20Thee assumption that the probability of an ERM break-up is exogenously determined and known to 

alll  players is arguably quite strong. Relaxing this assumption is left for future research. 
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tinuationn or break-up of ERM: 

rrF.ERMF.ERM — ^G-

RR __ o?p aj 
(2.20) ) 

lF,B(7 7 ( T G + ^ ~ 9 M x . 2 ^ ^^ (2.2i; 2(12(1 +a23y ° ' bJ 2 (1+ a2J) 

wheree TTFERM = TTFFRM(TXG) is the reaction function of the Banque de France if ERM is 

succesfullyy maintained and TT*BU = B̂U(irG,ns) is its reaction function in the case of 

ann ERM break-up. Note that the Fed's policy choice does not feature independently in 

thee Banque de France's inflation choice if France continues to participate in the ERM 

Thee Bundesbank and the Federal Reserve set their policies simultaneously and in an 

uncoordinatedd fashion, taking the policy stance of the other central bank as given (i.e. 

theyy play Nash against each other). They both act as Stackelberg leaders against, the 

Banquee de France. By moving first, the Bundesbank and the Federal Reserve commit 

themselvess to a certain monetary policy. They wil l take into account the reaction function 

off  the Banque de France when setting their policy. However, they do not know yet 

whetherr France wil l stay in the ERM. They expect the Banque de France to play the 

strategyy defined by equation (2.20) with probability p and to play the strategy defined 

byy equation (2.21) with probability 1 - p. The Bundesbank sets irG SO as to minimise 

itss loss: 

LLCC = E[-K* G + G]  = 
11 2 1 
22nnGG + 2pyGi= (2.22; 

== P[\^G + y^ERM] + (1 - P)[\«c + %C, 

where e 

22 2 ','i™1 l fllr >"G^r)l 

VG.ERMVG.ERM =  f^G-nG)--{7r^ERM-7TF}^^(7rs-7Te
s) + £G, 

VG.BUVG.BU = «(7TG - 7TG) - | [7 rJB r / - 71F]  - ^(TTS ~ TT|) + £G. 

Thee loss function for the Federal Reserve is a similar expression. Because the Bun-

desbankk anticipates the Banque de France's reaction to its own policy, the first-order 

conditionn for the Bundesbank is defined by: 

^  ̂ + _dLG_dyG2ER^dn Ê^L dL^dy^B^dir  ̂ _ 

d7Td7TGG dyGtERMd7xFERM duG dyaBud B̂U dnG ~ °' ( 2 , 2 3) 
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.21 1 
Usingg the reaction functions (2.20)-(2.21), this can be rewritten as 

TTGTTG = -ap[p-yc,ERM + (1 - p)HyG,Bu], (2-24) 

wheree H = 4+3ao£ The first-order condition for the Federal Reserve becomes: 
""  4+4a,£J 

ITSITS = -P\PVS,ERM + (1 - P)HyS,Bu]  (2- 2 5) 

Thee optimal responses are derived and presented in appendix B. In all cases, negative 

supplyy shocks lead to a more accommodative monetary policy stance. 

Forr p = 1, the Bundesbank and the Fed know that France wil l stay in the ERM for 

suree and they fully internalise the fact that the Banque de France wil l copy German 

monetaryy policy. The policies under such a stable ERM wil l be almost equivalent to the 

optimall  policies under EMU. The difference is that under ERM, shocks to the French 

economyy do not affect Bundesbank policy, whereas German and French shocks both 

matterr (and are equally important in this model) for ECB policy in EMU.22 

Forr p = 0, France wil l leave the ERM for sure and the Bundesbank and the Fed know 

this.. When determining their policies, they fully internalise the fact that the Banque 

dee France has the -opportunistic1 reaction function nfBU. It is straightforward to show 

that,, under ERM, inflation wil l generally be closer to zero than under floating rates, but 

furtherr away from zero than under EMU. This corresponds to the familiar theoretical 

resultt that losses for all policy makers tend to be lower in a Stackelberg equilibrium than 

inn a Nash equilibrium. 

Forr 0 < p < 1, the absolute value of the policy responses vinder ERM is decreasing in 

pp in the case of symmetric shocks.23 If p is high, the existing externalities in monetary 

policyy wil l be internalised to a larger extent. Intuitively, central banks on both sides of 

thee Atlantic wil l keep inflation closer to zero in case of a more credible ERM (higher 

valuee of p). 
2'Sincee the Bundesbank and the Federal Reserve move before the status of ERM is determined and 

sincee they are assumed to have full control over the domestic inflation rate, there will be a unique 

solutionn for inflation in Germany and the United States. However, output in each country wil l be 

affectedd by the continuation or break-up of the ERM and the consequent policy choice of the Banque 

dee France. Thus, there are two solutions for output in each country: Uj.FRM ™ay differ from UJ.BV-

jj  = 1.2,3. 
22Notee that the policy response of each individual central bank is exactly equivalent to its response 

underr EMU only after substituting  + e2) for ex in equations (B8)-(B10). 
23I tt is easy to check that irj  > 0 and ^vr, < 0. if all shocks are negative. If all shocks are positive, 

thenn IT j < 0 and ^TTJ > 0. Therefore, an increase in p will generally bring the absolute value of TIJ 

closerr to zero, j = l,2(ERM),2(BU),'i. 



32 2 Chapterr 2. EMU and Exchange Rate Stability 

2.4.55 Comparison of ERM and EMU 

Recalll  that purchasing power parity is assumed to hold. Therefore, the exchange rate 

changee is equal to the inflation differential which in turn is entirely determined by the 

policyy response. The response of the exchange rate to specific types of shocks under 

ERMM is summarised in Table 2. 

Tabl ee 2 Exchange rat e response to different types of shocks 

1.. Asymmetric shock in EU 

(e(eGG = -h£F = l\£s =0) 
2.. Symmetric shock in EU 

(e(eGG = £F = -hes = 0) 
3.. Shock in US 

{e{eGG = £F = 0;es = - 1) 

4.. World wide shock 

(e(eGG =  £F = £S = - 1) 

ERM M 

(dollar-mark)* * 

^4+4/3+a2 2 

-A3 -A3 

^4+43+^0^4+43+^0 + V1 ~ P) D ~~ 

EMU U 

(dollar-euro) ) 

Ü Ü 

2a;j j 
4+4/3+a4+4/3+a223 3 

-43 -43 
4+48+a4+48+a223 3 

2ff(a-2) ) 
4+43+a4+43+a223 3 

*A*A  positive (negative) entry in the Table indicates an appreciation (depreciation) of the dollar, 

with h 

NN3 3 

NN4 4 

22 + (l + H)0 + a20, 

2-(l-H)02-(l-H)0 + 3a2p, 

22 + (3 + H)a2p. 

22 + (1 - H)aj3 + 3a2/?, 

andd H and D as defined in Appendix B. Al l terms (D.Ni AT4) are positive. 

Thee results that were obtained when comparing floating rates and EMU still hold 

whenn comparing ERM and EMU. I recall these results for easy reference: EMU wil l 

resultt in smaller exchange rate reactions to both symmetric and asymmetric shocks in 

Europe,, in larger exchange rate reactions to US shocks and in smaller exchange rate 

reactionss to worldwide shocks. 

Inn comparing ERM and EMU, I will consider the different possibilities case by case: 

1.. Asymmetric shocks in Europe: Under EMU, the exchange rate wil l not react to an 

asymmetricc shock in Europe at all, since neither the ECB nor the Fed wil l allow inflation 
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too differ from zero. However, there wil l be a non-trivial move in the dollar-mark exchange 

ratee under ERM. Therefore, the conclusion that EMU results in a smaller exchange rate 

reactionn to asymmetric shocks in Europe is still valid. 

2.. Symmetric shock in Europe: It is straightforward to show that the exchange rate 

reactionn to a symmetric shock in Europe under ERM is larger than under floating rates 

(forr p = 0) and equal to the reaction under EMU (for p = 1) respectively. Intuitively, 

evenn in an ERM which is sure to fail, the Bundesbank leadership (it sets its policy 

beforee the Banque de France does) induces central banks to keep inflation somewhat 

closerr to zero than under floating rates. Conversely, for a highly credible ERM, the 

policyy responses to a symmetric shock in Europe are the same as those under EMU.24 

Forr intermediate values of p (i.e. 0 < p < 1), the size of the exchange rate reaction under 

thee ERM scenario is a weighted average of these two extreme cases. It follows directly 

thatt the earlier results (EMU results in a smaller exchange rate reaction to symmetric 

shockss in Europe than floating rates) still hold when comparing EMU and ERM. 

3.. Shocks in the US: The same reasoning as sub 2 leads to the conclusion that the 

earlierr result (EMU results in a larger exchange rate reaction to a US shock than floating 

rates)) must still be valid when comparing EMU and ERM.25 

4.. Worldwide shocks: The exchange rate reaction to a worldwide shock under ERM 

iss intermediate between floating rates and EMU.26 

Too summarise this paragraph, all results that we established for the comparison of 

floatingfloating rates and EMU are still qualitatively valid. 

2.4.66 A future expansion of the euro area 

Soo far, I have excluded the possibility that the euro area would be larger than the 

Unitedd States (i.e. I have assumed a ^ 2). However, if the current outs (particularly 

thee United Kingdom, but also Sweden and Denmark) were to join EMU, and if the 

candidatee member states in Central and Eastern Europe (notably a large country like 

Poland)) were to join the European Union and EMU, the euro area would become larger 

thann the US. The sensitivity of the earlier results to such a future expansion of the euro 

areaa can easily be explored using the size parameter (a) in the model. 

24Thee latter is only true if \{t\ + s2) = Si (that is: if ei = s2)- This condition is satisfied for a 

symmetricc shock in Europe. 
25Thee condition E\ = £2 is satisfied in this case as well (as both values are zero), so that, for an ERM 

withh p = 1, the policy choices are equal to those under EMU. 
26Again,, the condition of symmetry in Europe (s 1 = e2) is satisfied, so that for an ERM with p = 1, 

thee policy choices are equal to those under EMU. 
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Thiss subsection discusses the previous results with respect to exchange rate stability 

forr the case 1 < a < 2. I wil l thus maintain the assumption that, even after the expansion 

off  the euro area, the US is larger than half of the euro area.27 I wil l first compare floating 

ratess and EMU and then turn to the comparison of ERM and EMU.28 

I tt turns out that the results remain qualitatively the same for shocks that originate 

eitherr in the euro area or in the US.29 However, the relative size of the euro area and the 

USS may affect the conclusion in case of a worldwide shock. Therefore, in what follows, 

II  wil l focus on a worldwide shock. 

Float in gg rates and E M U 

AA symmetric world supply shock (defined as a simultaneous shock of equal size in 

Europee and the US) wil l lead to smaller exchange rate volatility after the start of EMU. 

unlesss the euro area were to become more than 50% larger than the United States.30 

Inn the latter case, the US would obtain stronger incentives to actively use the exchange 

ratee as an instrument. This size effect could ultimately dominate the mitigating impact 

off  the internalisation of externalities in Europe as a result of EMU. 

'Thiss assumption seems realistic for the forseeable future. In terms of economic size (gross domestic 
product),, the United States are currently 25% larger than the euro area (EU-12). If the outs and the 

accessionn countries were to join, this would make the euro area (EU-27) 5% larger than the US. Thus, 

expansionn would imply a decline in a from 2.5 to 1.9. In terms of population, the EU-12 is already 
slightlyy larger than the United States, whereas the enlarged euro area EU-27 would be 80%: larger than 

thee US, implying a decline of a to 1.1. 
28I tt is not the purpose of this subsection to look at the effect of the euro area expansion on exchange 

ratee stability. Rather. I check whether the earlier results about the impact of EMU on exchange rate 

stabilityy would still be valid if the euro area were to expand significantly. 
29Thesee are the special cases 1-3 that I have looked at in earlier subsections. For easy reference, these 

resultss are summarised here. The exchange rate will be more stable in response to (both asymmetric 
andd symmetric) shocks in Europe under EMU than under floating rates; the exchange rate will be less 

stablee in response; to US shocks under EMU than under floating rates, even if the euro area were to 
becomee larger than the US. 

Thiss can be seen by comparing the absolute values of the entries in the bottom row of Table 1. 
Thee exact condition is that the exchange rate response is smaller under EMU than under floating rates 
iff  and only if (6a - 8)(/J + 1) + (2a - 3)a23 > 0. It is easy to see that for this inequality to hold, it 
iss sufficient that a > 1.5. Numerical evaluation shows that the inequality is likely to be satisfied for 

aa > 1.34 (i.e. for ^ < 1.49, that is if the euro area is less than roughly 50% larger than the United 
States).. The inequality is rather insensitive to fl (maintaining our assumption that (3 > 0). Even if 

33 —> x. the inequality will be satisfied for all a > 1.4. 
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E R MM  and E M U 

Iff  the euro area were to become significantly larger than the United States, then world 

supplyy shocks would lead to larger exchange rate reactions than before EMU. The more 

crediblee ERM was thought to be at the outset (i.e. the higher p), the more likely our 

resultt is to break down. This should come as no surprise, since in a highly credible ERM 

intra-Europeann externalities are internalised to a large extent, making this situation very 

similarr to EMU. For instance, if p = 0, the reversal takes place when the euro area were 

too become more than 50% larger than the US. For p = \ the reversal would take place as 

soonn as the euro area were more than 20% larger than the US and for p = f, this would 

occurr as soon as the euro area were more than 10% larger than the US. However, in the 

extremee case of a fully credible ERM {p = 1) the exchange rate response to a worldwide 

shockk wil l be equivalent to the response under EMU. Thus, no reversal takes place.31 

Too summarise this paragraph, our results for both asymmetric and symmetric shocks 

inn Europe and for shocks in the US remain valid, even if the euro area were to become 

muchh larger than the US. Only the result for worldwide shocks may be reversed if the euro 

areaa were to become (significantly) larger than the United States in terms of population. 

2.55 Conclusion 

Inn this paper. I have looked at the possible impact of EMU on transatlantic exchange rate 

stability.. The very essence of EMU is that it changes the rules of the monetary policy 

game.. As a result, the start of EMU has consequences for the behaviour of monetary 

policyy makers, which may affect the euro-dollar exchange rate. 

Inn the run-up to EMU, it was widely expected that exchange rate volatility would 

increasee as a result of benign neglect of the exchange rate on both sides of the Atlantic. 

However,, using a simple two-country model which focused on country size, Martin (1997) 

arguedd that exchange rates would become more stable. I have extended his model to 

aa three-country version. This enables me to take into account a number of changes as 

aa result of EMU that a two-country model cannot address. Moreover, in contrast to 

Martin,, I am able to distinguish between symmetric and asymmetric shocks in Europe 

andd between shocks in Europe and abroad. 

311 The exact condition for the exchange rate response to be smaller under EMU than under ERM can 

bee derived from comparing the absolute values of the expressions in the bottom line of Table 2. The 

exactt condition is a rather cumbersome expression. Numerical evaluation gives the results in the main 

text.. Intermediate values for p give intermediate critical values for a. 
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Thee establishment of the ECB comes with full monetary policy coordination within 

thee euro area, ensuring that all externalities within the euro area are internalised in the 

decisionn making process in the ECB Governing Council. As a result, the ECB wil l keep 

thee economy closer to price stability in response to economic shocks than the national 

centrall  banks did before the start of EMU. 

I tt turns out that the impact of EMU on exchange rate stability critically depends 

onn the origin of shocks. The lower responsiveness of the ECB to European shocks 

wil ll  translate into more exchange rate stability, whereas the lower responsiveness of 

thee ECB to US shocks wil l translate into stronger exchange rate movements. Under 

thee assumption that the average frequency and size of shocks in Europe and the US is 

similar,, one may expect that the dollar-euro exchange rate wil l be more stable than the 

dollar-markk exchange rate. 

Thee conclusions remain valid when taking into account that Europe had an exchange 

ratee mechanism (ERM), rather than freely floating currencies, in the pre-EMU era. 

Thee specification of the ERM accounts for the fact that the ERM was an asymmetric 

arrangement,, in the sense that the Bundesbank had a leading role, whereas the other 

nationall  central banks had an exchange rate target against the German mark. It also 

takess into account the possibility of a break-down of the arrangement. This increases 

thee practical relevance of my conclusions. 

Finally,, the model's country size parameter is used to explore what happens if the 

euroo area expands. This is likely to become relevant, given the foreseen enlargement of 

thee European Union and the expected future participation of the new member states in 

thee monetary union. Most of the results do not change. However, if the euro area were 

too become (significantly) larger than the US, the exchange rate may become more, not 

less,, responsive to a symmetric worldwide shock than it used to be before EMU. 
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Appendices s 

AA Supply per  capita and country size 

Thee derivation of the size coefficients follows Martin (1997). Think of a world of N 

identicall  regions, which compete with each other on the basis of real wages. The supply 

functionn in region i is as follows: 

ViVi = -{v>i  ~ Pi) + ^ZTL X J ̂  " p^ + ^ ( A 1) 

wheree wt is (the natural logarithm of) the nominal wage rate, p{ is the price level and 7]l 

iss a region-specific random supply shock. Notice that if the nominal wage is equal to the 

generall  price level region by region then, in the absence of shocks, output wil l be equal 

too potential output. 

Noww let us take a three-country world, where each country consists of a number of 

regions.. The country indices wil l henceforth refer to specific countries: 1 for Germany, 2 

forr France and 3 for the United States. Countries need not have the same size. In fact, 

Germanyy and France are of equal size (normalised to unity) and the United States has 

sizee a. which is larger than 1. Size refers to the population of a country. The United 

Statess is large when compared to either Germany and France individually. However, the 

euroo area (consisting of Germany and France only) may be either larger or smaller than 

thee United States. For a country of (population) size 1. aggregate output is equal to 

outputt per capita. This is not true in the more general case of country size a. 

Thee step from output in N identical regions of size 1 to output per capita in three 

countriess of different size is as follows. Define a partition of the world in three countries, 

comprisingg n i , n2 , n3 regions, respectively {^ + n2 + n3 = N). Shocks T]% have expected 

valuee zero and variance a2,i = 1,..., AT. Assume that shocks within each country are 

perfectlyy correlated, whereas shocks in different countries are uncorrelated. Now define 

^^ = ^ E i e „ t ^ f c = l ' 2 , 3 . Then 

Var(eVar(ekk)) = ( - ) V a r ( ^ Vi) = ( ^ E l V a r f a J + £ Cov^^)}] = 

== ( — )2[nk[a
2 + (nk-l)a

3]]=a 2, k = 1.2.3. (A2) 

nnk k 

Al ll  regions in the same country have the same inflation rate. Therefore, the wage rate 

iss identical in every region in the same country. Then per capita supply in each country 
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iss given by 

ï/i i == " E -(*'.-- ^  + JvT7 I> V "  ft)  + 

== - E { - ( « ' I - P I ) + 

J V - r i ii  n2 , 

Analogously: : 

(A3) ) 

V2 V2 

y-s y-s 

nn\\ , N — no 

" 3 3 
++ N _ ^« '3 - P 3) +^2, 

(W'll  - P l ) + ^ 3 j ( U ' 2 - P 2) + TV -- 1 
, W - " 3 W W 

~ (( AT- 1 ) ( ^ 3 - P 3 ) + £3 

(A4) ) 

(AE E 

Normalise:: Wl = n2 = y^-; ra3 = ^ . This means that N - I =  Ul + n2 + n3 - 1 = 
r r - .Then: : 
l + Q Q 

yiyi = -(l+a)(w1-p1) + (w2-p2) + a(w3-p3) + £1, 

V2V2 = (u'i -pi) - {I  + a)(w2 - p2) +a(w3 - p3) + £2, 

2/33 = («'1 - Pi) + (u>2 - P2) - 2(w3 - Ps) + e-3. 

(A6) ) 

(A7) ) 

(A8) ) 

Thee symmetry of the European countries in the model ensures that the US is equally 

sensitivee to real wage developments in Germany and France. Applying the size argument 

consistentlyy would imply that Germany is more sensitive to US than to French real 

wagee developments [as reflected in the coefficients for the French and US wage rate in 

equationn (A6)]. However, in the main text, I wil l assume those coefficients are equal. 

Thiss amounts to assuming that each of the European countries is influenced as much by 
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reall  wage changes in the US as by real wage changes in the other European country. I 

makee this assumption for reasons of algebraic simplicity.32 

Substitutingg the optimal wage rule {wt = pf) into the supply per capita functions 

yieldss equations (2.1)-(2.3) in the main text. 

BB Optimal responses under ERM 

Afterr substituting the supply curves into the first-order conditions (2.18), (2.19), (2.24) 

andd (2.25), the first-order conditions can be rewritten in terms of inflation: 

7TGG = -ap{p + 2ff (1 - P)}{HTTG -7Te
G)-^[p + 2 / ( 1 _ p̂ F,ERM + 

pp + 2H{l-p) 2 

KKFF,ERM,ERM = KG,  ̂ ' 

KKFBUFBU = - a / 3 { - | ( 7 TG - 7TG) + a[TTF,BU ~ 4 ] ~ T,^s ~ * s ) + eF}, (B3) 

11 1 p 
7TSS = ~(3{P + H{\ - P)}{--(7TG - ^G) - 2 [p + ff (1 _ pfKERM + 

++ HunP) ^™ - *ïï + (^  - *s) + ^ (B4) 
pp + H(l-p) 

wheree i f = g f j f . Note that pwF,ERM + (1 - P K F , S {/ i s t h e Po l i cy o f t h e B a n cl u e d e 

Francee as expected by the other central banks, i.e. after shocks occur, but before the 

marketss determine whether or not France stays in the ERM. whereas TTF is the BdF 

policyy as expected by wage setters, i.e. before shocks occur. 

Thee assumption of rational expectations implies: 

E(KE(KGG)) =  TTG, (B5) 

E(TTE(TTFF)) = pKe
FERM + {I  - p)irFBu = Tf- (B 6) 

E(-KE(-KSS)) =  ( B 7 ) 

Takingg expectations on both sides of (B.1)-(B.4) and applying the assumption of 

rationall  expectations results in a non-singular system of four equations in four unknowns 

32Thee fact that Germany and France are geographically closer to each other than to the United States 

wouldd argue for adjusting the weights even more, so that each European country would be more sensitive 

too developments in the other European country than to developments in the US. However, the distance 

betweenn countries is not in my model. Sec Bayoumi and Eichengreen (1998) or Ghironi and Giavazzi 

(1998)) for an application of the gravity model to international trade. 
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((KKh'h' ^F.ERM- *eF.Bu- ^f)- These equations need to be satisfied for all admissable values 
off  Q, 3, and p. which is only the case for ifG = tre

RERM = ire
F<BU = TT| = 0. 

Thiss simplifies the first-order conditions, which can then be rewritten to the following 
reduced-formm equations: 

7TGG = *F,ERM*F,ERM = P4 + 4j  + Q2j j[
2<1 + 3)£G + a3es]  + 

/-,/-, \ —Ha;3r . 
++  {l-P)—ö^-[AiEc + A2EF + A3es], (B8) 

*™*™  = P^T^F + 4 + 4f + Q^ [ o ( l + 2J)gG + (2 + o 2 ^ , ] }  + 

++ (1 - p ) -^ - [B i£G + 52eF + B3£S]. (B9) 

++ (1 - P ) - ^ - [C i£G + C2eF + C3£S\. (BIO) 

with h 

HH = 
44 + 3a2 3 

44 + 4a2/T 

DD - 4 + 4/f/5 + 4(l + Jff)a
2/3+3//(l + //)a2/i 2 + 3Fo4/J2, 

^^ = 4 + 4H^ + 4o25 + 3tfa232, 

AA22 = 2a2p + 3Ha2i32, 

AA33 = 2Ha0 + 3Ha332. 

DDxx = 2Ha23 + 3H2a2;32, 

BB22 = 4 + 4H0 + 4Ha23 + 3H2a232, 

BB33 = 2Ha3 + 3H2a332. 

Cii  = 2Ha3 + 3Ha332, 

CC22 = 2a3 + 3Ha3il 2. 

CC33 = 4 + 4(l + H)a23 + 3Hai32. 

Alll  terms (/ƒ, D, AUA2, A3, BUB2, B3. CUC2, C3) are positive. 


