
The Revived Bretton Woods System seen fromthe Ben
hesLessons for Europe from a Three-Asset-Portfolio ModelSebastian Dullien�Mar
h 8, 2005Abstra
tThe paper develops a three-asset-portfolio model to analyse 
onse-quen
es of foreign ex
hange market operations by Asian 
entral bankson the ex
hange rates between euro, dollar and yen. It is found that {
ontrary to publi
 belief { the pur
hase of dollar assets by Asian 
entralbanks strengthens the dollar against both euro and yen. A diversi�
ationof Asian 
entral bank reserves from dollar into euro would weaken the dol-lar against both other 
urren
ies. Thus, su
h a diversi�
ation would bein
ompatible with Asian 
urren
y pegs. However, it is shown that Asian
entral banks 
ould alter their relative portfolio 
omposition while keepingthe peg inta
t if they would shift from intervening against the dollar intointervening against the euro.JEL-
lassi�
ation: F31Keywords: foreign ex
hange interventions, ex
hange rates, revived Bretton-Woods-System1 Introdu
tionOne of the hottest topi
s in international �nan
e has lately been the peggingof Asian 
urren
ies to the US dollar and the huge foreign ex
hange interven-tions ne
essary to keep this peg inta
t. A

ording to Roubini and Setser (2005),in 2003, Asian 
entral banks �nan
ed roughly 90 per
ent of the United States
urrent a

ount de�
it in an attempt to limit appre
iations of their own 
ur-ren
y against the US dollar. A

ording to the numbers from the Chinese 
entral�Finan
ial Times Deuts
hland, Friedri
hstr. 60, 10117 Berlin, +49 (0) 30 22074 - 170,dullien�web.de. 1



bank, China alone bought roughly $200bn in 2004, while Japan bought $160bn.The monetary authorities of South Korea and Taiwan have also been among thebiggest buyers of dollar assets.In a series of in
uential papers, Dooley, Folkerts-Landau, and Garber (2003)have argued that the intervention poli
ies by the Asian 
ountries 
onstitute anew Bretton Woods system. In the original Bretton Woods system, Europeanand Asian 
ountries had tied their 
urren
ies to the dollar. By thus safeguardingtheir 
ompetitiveness against the US, European 
ountries and Japan managed tostimulate investment in export industries and integrate qui
kly into world mar-kets. A

ording to Dooley et al., this system is now revived by China, Korea andother emerging Asian 
ountries. As the bene�ts from stable, undervalued ex-
hange rates at the moment ex
eed the 
osts of �nan
ing the US 
urrent a

ountby reserve a

umulation, they 
ontinue to buy US assets to keep their 
urren
ies
heap.Other authors su
h as Roubini and Setser (2005) or Ei
hengreen (2004) havespe
ulated how long the revived Bretton Woods system 
an be sustainable. Asea
h 
entral bank by itself might not be willing to pile up dollar assets as theymight lose value should the peg be abandoned anytime in the future, they haveargued that the set-up is inherently unstable. A

ording to them, an end of therevived Bretton Woods system is therefore imminent.Europe has not parti
ipated in the informal Bretton Woods 2 system. Ithas neither run a large 
urrent a

ount de�
it whi
h has been �nan
ed by Asia,nor has it engaged itself in large foreign ex
hange interventions to keep the euro
heap against the dollar. Nevertheless, Asian 
urren
y interventions have in-
reasingly be
ome a pressing topi
 among European poli
y makers. Journalistsand politi
ians have repeatedly made Asian dollar pur
hases responsible for theappre
iation of the euro against the dollar, 
laiming that the euro has to bearmore of the ne
essary adjustment of the US dollar as adjustment of the dollaragainst Asian 
urren
ies has been hindered by the pegs.1 On G7 meetings, 
allson Asian governments to allow more ex
hange rate 
exibility have almost be
omea standard element of the 
ommuniques.Moreover, foreign ex
hange markets have lately rea
ted very tou
hy on ru-mours of a imminent shift in Asian ex
hange rate poli
ies. When on February22, 2005, a Korean 
entral bank oÆ
ial was reported to have said that, \asforeign ex
hange reserves in
rease", the BoK would \diversify the 
urren
ies inwhi
h it invests", the dollar lost almost two 
ents against the euro in a matter ofhours.2 Only after Asian 
entral banks loudly denied any plans to sell dollars, thegreenba
k stabilized again. With this market rea
tion, the question of the Asian
urren
y regime has 
learly be
ome an issue for Europe as well, as the euro has1See for example the E
onomist's spe
ial se
tion on the world e
onomy from September 20,2003.2Finan
ial Times, February 23, 2005. 2



already been quite strong in histori
al terms and a further appre
iation mighthurt European exporters.However, there is very little literature yet on the e�e
ts of the revived BrettonWoods system on the ex
hange rates of 
ountries not parti
ipating neither in the\
enter" nor in the \periphery"3. While Blan
hard, Giavazzi, and Sa (2005) havespe
ulated that an end of Asian 
urren
y interventions would weaken the dollaragainst the euro, they have yet to present a formal model. The situation is similarfor the diversi�
ation issue. While Roubini and Setser (2005) have argued thatthe revived Bretton Woods system might unravel soon, and Dooley, Folkerts-Landau, and Garber (2004) have argued that a portfolio shift in Asian 
urren
yreserves would threaten Asian pegs and let the euro appre
iate, they have notprovided yet a formal analysis of the 
onsequen
es of a shift of Asian 
urren
yreserves into euro.This paper tries to 
lose these gaps. It presents an analyti
al framework toanalyse the questions raised from a European perspe
tive both graphi
ally andmathemati
ally. The model used here is a simple three-asset-portfolio (euro,dollar and yen assets) model based on Branson (1979) and Branson and Hen-derson (1985). By in
luding all three asset 
lasses, it will be possible to draw
on
lusions on the short-run 
onsequen
es of 
entral banks' behaviour not onlyon the ex
hange rate between the periphery and the 
enter, but also on 
ountriessu
h as Europe who have not been intervening in foreign ex
hange markets. Thegraphi
al representation should help to apply the model in a very simple way toa number of the question raised above and should make the model also suitablefor 
lassroom dis
ussion.The results thus derived are quite interesting: First, 
ontrary to what oftenhas been stated by politi
ians and journalists, Asian pur
hases of US dollar as-sets strengthen the greenba
k against the euro. So, should Asian 
entral banksstop buying dollars, the dollar would plunge against the euro. Se
ond, the dire
tdiversi�
ation of Asian 
entral bank portfolios (that is an outright sale of dol-lars and a pur
hase of euros) leads to a depre
iation of the dollar both againstthe euro and the Asian 
urren
ies. Consequently, a dire
t diversi�
ation is in-
ompatible with the aim of the Asian 
entral banks to keep their ex
hange rates�xed against the dollar. Third, however, by buying euro and selling their own
urren
y, Asian 
entral banks 
an both keep the peg against the dollar inta
tand diversify their portfolios (by 
hanging the relative weights of dollar and euroassets). Consequently, su
h a poli
y 
an be expe
ted before Asian 
ountries lettheir 
urren
ies 
oat.This paper is organised as follows: Se
tion 2 sets up the basi
 model anddedu
es multipliers for 
hanges in the supply of the three assets types on the3Dooley, Folkerts-Landau, and Garber (2004) 
all 
ountries whi
h have pegged their 
urren
yto the dollar and �nan
e the US 
urrent a

ount de�
it by foreign ex
hange interventions\periphery" while they 
all the US \
enter". 3



ex
hange rates vis-�a-vis the euro. Se
tion 3 then examines how the US 
urrenta

ount de�
it and the Asian 
entral banks' pur
hase of dollars in
uen
es theex
hange rates. Se
tion 4 examines what a diversi�
ation of Asian 
entral bankportfolios would do to the bilateral ex
hange rates and analyses in how far apeg 
an be sustained while 
entral banks redu
e the riskiness of their portfolios.Se
tion 5 
on
ludes.2 The Model: Basi
 SetupThe model used in this paper is based on a portfolio model following Branson(1979) and Branson and Henderson (1985).4 Instead of Branson's original for-mulation of bonds, money and foreign assets as three possible asset 
lasses, thispaper's model in
ludes three kind of interest-bearing assets, ea
h denominatedin a di�erent 
urren
y: assets in US-dollars, assets in euro and assets in yen (al-ternatively, the reader 
an think of all variables denoted with Y as Chinese Yuanassets). OÆ
ial foreign ex
hange interventions a�e
t ex
hange rates via the port-folio 
hannel, one of the standard 
hannels in the theory of FX interventions.5In this paper, only short run 
onsequen
es of the foreign ex
hange interventionsare 
overed in order to keep the argument 
on
ise. Long run 
onsequen
es as the
hange in foreign trade or real output in the e
onomies 
on
erned are negle
ted.62.1 The equationsThe model is stru
tured as follows: SUS denotes the supply of US assets, SY thesupply of Yen-denominated assets, and SEU the supply of assets denominated ineuro. Ax denotes the portfolio demand of ea
h asset 
lass, whi
h is assumed tohave a few plausible properties: Demand for ea
h asset is a positive fun
tion ofthat asset's yield ix and a negative fun
tion of the other assets' yields. Moreover,demand for ea
h asset is positively sloped in aggregate wealth W . It is furtherassumed that the supply of assets in all three 
urren
ies is positive.Equations (1) to (3) represent the equilibria in the three asset markets withWdenoting total wealth of the private se
tor measured in euro. Wealth is the sumof the euro value of assets in all three 
urren
ies (4). eUS denotes the euro/dollarex
hange rate (measured as euro per dollar), eY the euro/yen ex
hange rate(measured as euro per yen). Thus a fall in eUS represents a depre
iation of thedollar against the euro, a fall in eY a depre
iation of the yen against the euro. Forsimpli
ity, yields on all three assets are assumed to be 
onstant and determinedby fa
tors exogenous to the model su
h as national monetary poli
ies and 
apital4For a straightforward exposition, see G�artner (1997, p. 145�) or Gandolfo (2002).5See e.g. Dominguez and Frankel (1993) or Sarno and Taylor (2001).6For an analysis of medium- and long-term run 
urrent a

ount adjustment { albeit only ina two-asset world { see Blan
hard, Giavazzi, and Sa (2005).4



produ
tivity, while the expe
tation of ex
hange rate 
hanges is independent fromthe a
tual ex
hange rate. As the paper is about the short term impa
t of 
urren
ymarket intervention on ex
hange rates, only the partial equilibrium in the assetmarket is regarded:AUS �iUS+ ; iY� ; iEU� ;W+ � = eUSSUS (1)AY �iUS� ; iY+ ; iEU� ;W+ � = eY SY (2)AEU �iUS� ; iY� ; iEU+ ;W+ � = SEU (3)W = eUSSUS + eY SY + SEU (4)From eUS and eY , we 
an derive a yen/dollar ex
hange rate (measured as yen perdollar) e
ross: e
ross = eUSeY (5)2.2 Analyti
al solutionThe system (1) to (4) 
an be solved quite easily. Substituting (4) into (1) to (3)and totally di�erentiating yields:AUSW �eUSdSUS + eY dSY + dSEU + SUSdUS + SY deY �� eUSdSUS � SUSdeUS= 0 (6)AYW �eUSdSUS + eY dSY + dSEU + SUSdUS + SY deY �� eY dSY � SY deY= 0 (7)AEUW �eUSdSUS + eY dSY + dSEU + SUSdUS + SY deY �� dSEU= 0 (8)with subs
ripts denoting partial derivatives. Writing as a matrix and usingCramer's rule7 yields the rea
tion of eUS and eY when the supply of assets inany of the three 
urren
ies 
hange:deUS = � eUSSUS dSUS + AUSWAEUW SUS dSEU (9)deY = � eYSY dSY + AYWAEUW SY dSEU (10)7For 
omputational details, see the appendix.5



For the 
ross ex
hange rate, we get from (5):de
ross = 1eY deUS � eUS � 1eY �2 deY (11)Inserting (9) and (10) into (11) yields under the simplifying assumption of marginalprivate portfolio 
omposition being 
lose to average private portfolio 
omposi-tion:8 de
ross = � eUSeY SUS dSUS + eUSeY SY dSY (12)For 
hanges in the ex
hange rates as a result of an in
rease of the supply ofdollars, yen, and euros, we get thus:deUSdSUS �����dSEU=dSY =0 = � eUSSUS < 0 (13)deYdSY �����dSEU=dSUS=0 = � eYSY < 0 (14)deUSdSEU �����dSUS=dSY =0 = AUSWAEUW SUS > 0 (15)deYdSEU �����dSUS=dSY =0 = AYWAEUW SY > 0 (16)de
rossdSUS �����dSUS=dSY =0 = � eUSeY SUS < 0 (17)de
rossdSY �����dSUS=dSY =0 = eUSeY SY > 0 (18)deYdSUS �����dSEU=dSY =0 = deUSdSY �����dSEU=dSUS=0 = de
rossdSEU �����dSY =dSUS=0 = 0 (19)An in
rease of the supply of US-dollars thus leads to a depre
iation of thedollar towards the euro and the yen, while leaving the ex
hange rate betweeneuro and yen un
hanged. Similarly, an in
rease in the supply of euro assets leadsto a depre
iation of the euro against all 
urren
ies, an in
rease in the suplly ofyen assets to a depre
iation of the yen. An in
rease in the number of yen assetsleaves the dollar/euro ex
hange rate unaltered as an in
rease in euro assets leavethe yen/dollar ex
hange rate un
hanged.2.3 Graphi
al representationEquilibrium in the asset markets and the 
hange in the ex
hange rates 
an also berepresented in graphi
al terms.9 Equilibrium in ea
h of the three asset markets8For 
omputational details, please refer to the appendix9For a similar graphi
al representation of the simple Branson-model, see G�artner (1997, p.148�). 6



Figure 1: Basi
 graphi
al representation(for euro, dollar and yen) is depi
ted by a graph in a eY -eUS spa
e as in �gure 1.At the interse
tion of all three lines in point A, all three markets are in equilibriumand we 
an dedu
t the equilibrium ex
hange rates. While the bilateral ex
hangerates against the euro 
an be read on the horizontal and verti
al axis, the ex
hangerate between dollar and yen 
an be dedu
ed by drawing a line from the origin ofthe 
oordinate system A through the equilibrium point in all three asset markets.As e
ross is the simple ratio between the two bilateral ex
hange rates with theeuro, the slope of this 
urve is 1e
ross .To get the slopes of ea
h of the three asset market 
urves, the impli
it fun
tiontheorem is used.10 We thus get:deYdeUS �����dollar = SUS(1�AUSW )SY AUSW > 0 (20)deYdeUS �����yen = SUSAYWSY (1�AYW ) > 0 (21)deYdeUS �����euro = � SYSUS < 0 (22)As is shown in the appendix, (21) is smaller than (20). Thus, the slope of the10For 
omputational details, please refer to the appendix.7



yen and dollar 
urves are positive, while the dollar 
urve is steeper. The slope ofthe euro 
urve is negative.Taking a look at the basi
 equations (1) to (3), we 
an 
on
lude how the
urves would shift should the supply of any asset 
hange. Let us start with the
urve depi
ting equilibrium in the market for dollar assets: If the supply of dollarsin
reases, also overall private wealthW in
reases, thus pushing demand for dollarassets up as we see in (1). However, as the additional wealth is distributed onall three assets, supply in
reases by more than demand. As a result, we get anex
ess supply in the market for dollar assets. Equilibrium is only rea
hed whenthe ex
hange rate falls, thus lowering both supply and demand in euro termsagain. Thus, su
h an in
rease in SUS leads to a shift of the dollar 
urve to theleft. After an in
rease in the supply of euro or yen assets, on the other hand, onlythe demand for dollar assets in
reases due to the wealth e�e
t while the righthand side of equation (1) remains un
hanged. In these 
ases, a new equilibrium inthe market for dollar assets 
an only be fund if the dollar appre
iates (representedby a shift of the dollar 
urve to the right).Similar arguemnts 
an be made for the other two 
urves: After an in
rease ofthe supply of yen assets, there is ex
ess supply in the yen asset market whi
h 
anbe 
ured by an appre
iation of the euro/dollar ex
hange rate (whi
h in
reasesnominal wealth and thus demand for yen assets). In this 
ase, the yen-
urveshifts to the right. An in
rease in the supply of dollar or euro assets, on the otherhand, leads to ex
ess demand in the yen market, making a fall in eUS ne
essaryto rea
h a new equilibrium. In these 
ases, the yen 
urve shifts left.For the euro asset market, an in
rease in the supply of euro assets SEU makesan appre
iation of the dollar against the euro ne
essary in order to equilibratesupply and demand again. The euro 
urve shifts right. An in
rease in the supplyof dollar or yen assets, on the other hand, makes an appre
iation of the eurone
essary, thus shifting the euro 
urve left.3 The US 
urrent a

ount de�
it and Asian dol-lar pur
hasesWith these tools at hand, we 
an now start analysing what di�erent poli
y a
tionsor imbalan
es in the Revived-Bretton-Woods world will have for the ex
hange ratebetween the three 
urren
ies.3.1 The US 
urrent a

ount de�
itAny 
urrent a

ount de�
it has to be �nan
ed by a 
hange in the net wealthposition of the 
ountry whi
h runs the de�
it. This 
an be modeled as the emis-sion of se
urities in international asset markets. Thus, in this paper's model, a8



Figure 2: Basi
 graphi
al representationUS 
urrent a

ount de�
it leads to an in
rease in the supply of assets denomi-nated in US dollars in the world �nan
ial markets. In other words: The de�
itin the 
urrent a

ount is �nan
ed via the sale of US bonds to investors outsidethe United States. Thus, dSUS = CA (23)with CA denoting the US 
urrent a

ount de�
it.As we know from (9) and (10), this in
rease in dollar assets leads to a depre-
iation of the dollar against both the euro and the yen. Alternatively, we 
anuse the graphi
al representation to get to these results. An in
rease in SUS whileletting the supply for the other two assets un
hanged leads to a shift to the leftof all three 
urves as shown in �gure 2. As 
an be seen by the shift from eUS� toeUS��, the dollar depre
iates against the euro. The depre
iation against the yen
an be seen in the 
hange in slope from the line from the origin of the 
oordinatesystem to the new equilibrium point B 
ompared to the old line going throughpoint A. Thus, an Ameri
an 
urrent a

ount de�
it in this model yields a weakerdollar, just as is 
ommon sense in textbook e
onomi
 models.
9



3.2 Asian 
entral bank pur
hase of dollar assetsIf Asian 
entral banks try to limit the dollar's depre
iation against their 
urren-
ies, they will buy dollar assets against their own 
urren
y. Thus, the supply ofdollar assets de
reases, while the supply of yen assets in
reases. As the value ofdollar pur
hases needs to be paid in yen, for interventionsdSUS = � eYeUS dSY (24)must hold. The e�e
ts of an intervention of the Asian 
entral bank in order toweaken its own 
urren
y against the dollar are thus given by substituting (24)into (9) and (12). The 
hange of the euro/dollar and the yen/dollar ex
hangerates for an in
remental sale of yen assets by the Asian 
entral banks againstdollar assets is 
onsequently:deUS = � eUSSUS �� eYeUS dSY � = eYSUS dSY > 0 (25)de
ross = � 1SUS + eUSeY SY � dSY > 0 (26)The 
hange in the euro/yen ex
hange rate is given by (14). Thus, the interventionstrengthens the dollar not only against the yen, but also against the euro, whileit weakens the yen against both euro and dollar. The rationale behind this resultrunning 
ontrary to publi
 per
eption is that the intervention de
reases the supplyof dollars in global �nan
ial markets. Whi
h is less surprising is the fa
t that theintervention also weakens the yen against the euro, as the global supply of yenassets is in
reased.Again, this 
an also be shown in the graphi
al representation (�gure 3): Anin
rease in the supply of yen assets shifts the dollar 
urve right as does a de
reasein the supply of dollar assets. A similar argument holds for the yen 
urve: Anin
rease in the supply of yen assets shifts the 
urve right as does the de
rease inthe number of dollar assets available in international �nan
ial markets. Thingsare a little more 
ompli
ated for the euro 
urve. Substituting (24) into the lefthand side of (3), we see that a new equilibrium in the market for euro assets isrea
hed without any 
hange in the ex
hange rates. As the intervention does not
hange nominal wealth W of the private se
tor, demand for euro assets does not
hange. Thus the euro 
urve remains stable and does not move. Consequently, anew equilibrium is rea
hed in point C, with a depre
iated yen vis-�a-vis the euroand the dollar, and an appre
iated dollar vis-�a-vis euro and yen.4 Portfolio diversi�
ation and the 
urren
y pegLately, there has been a dis
ussion whether Asian 
entral banks might try toshift their portfolio allo
ation from a predominant dollar weight towards a more10



Figure 3: Asian 
entral bank buys dollars against yenbalan
ed portfolio. The notion behind this idea is that { as in the long run adollar depre
iation might be unavoidable { Asian 
entral banks might want toprote
t their portfolios from large losses in value in
ured should the dollar fall.However, Dooley, Folkerts-Landau, and Garber (2004) have argued that su
h apoli
y would threaten the dollar peg of Asian 
urren
ies.As will be shown in the following subse
tions, this need not ne
essarily bethe 
ase: The goal of foreign reserve diversi�
ation 
an be rea
hed by two ways:The Asian 
entral banks 
ould sell some of their dollar holdings against euro,thus lowering their absolute dollar holdings, or they 
ould shift from interveningagainst the dollar towards intervening against the euro, thus in
reasing their euroholdings and lowering their relative dollar exposure. Only the �rst of these twooptions would mean a depre
iation of the dollar against Asian 
urren
ies, these
ond would allow to keep the peg inta
t.4.1 Outright dollar sales against euroThe �rst way to redu
e dollar exposure is outright sale of dollar assets againsteuro assets. For these operations,eUSdSUS = �dSEU (27)11



must hold. Inserting (27) into (9), (10) and (12):deUS = �� eUSSUS + AUSWAEUW SUS� eUSdSUS < 0 (28)deY = � AYWAEUW SY eUSdSUS < 0 (29)de
ross = � eUSeY SUS dSUS < 0 (30)Thus, an outright sale of dollar assets against euro strengthens the euroagainst both yen and dollar, while it weakens the dollar again both euro andyen. From a European perspe
tive, it is interesting to note that the euro ap-pre
iates more strongly against the dollar than againgt the yen. From an Asianperspe
tive, it is 
ru
ial to note that the outright sale of dollars in world �nan
ialmarkets is not an option if Asian 
entral banks wish to keep their own 
urren
ystable towards the euro.11Figure 4 illustrates this argument: The Asian 
entral bank's operation in-
reases the global supply of dollar assets outside 
entral banks while it de
reasesthe global supply of euro assets. So, supply of euro assets available for privateinvestors is below a
tual demand for these assets. Only a fall in the dollar ex-
hange rate 
an dampen nominal wealth and thus demand for euro assets enoughto bring the market to a new equilibrium. The euro 
urve 
onsequently shifts left.On the dollar market, in 
ontrast, supply is now above private demand. Only afall in the pri
e of dollar assets { the ex
hange rate { 
an bring this market intoequilibrium. Thus, the dollar 
urve also shifts left. On the yen market, neitherdemand nor supply has 
hanged. As the 
entral bank's operation is only a swapof private dollar against private euro assets, net private wealth W remains unal-tered, leaving also the demand for yen assets un
hanged. Consequently, the yen
urve does not shift at all.In the new equiblibrium point D, we see that eUS and eY have fallen, albeiteUS by a bigger margin than eY . In addition, as we see from the slope of theline from the origin of the 
oordinate system through D, the yen has appre
iatedagainst the dollar.4.2 Holding the peg while diversifying ex
hange rate riskHowever, the outright sale of dollars against euro is not the only way that Asian
entral banks 
an diversify their portfolio risk. As we know from portfolio theory,both the expe
ted return and the risk of a portfolio depend on the relative sharesof assets in that portfolio. Assuming that the risky Asian 
entral bank portfolioonly 
onsists of dollar assets RUS and euro assets REU ,12 we get for total reserves11This result is thus in line with Dooley, Folkerts-Landau, and Garber (2004).12Domesti
 assets 
an be assumed to be free of ex
hange rate risk.12



Figure 4: Diversi�
ation I: Asian 
entral banks sell dollars against euro
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of the 
entral bank written in yen:R = e
rossRUS + 1eY REU (31)Shares of dollar assets �US and euro assets �EU in this portfolio would thus be:13�US = e
rossRUSR (32)�EU = REUeYR (33)From portfolio theory we know that the return on this portfolio � is the weightedaverage of the returns on dollar assets �US and euro assets �EU :� = �US�US + �EU�EU (34)while the varian
e of this portfolio is given by the portfolio shares, the varian
e ofdollar assets varUS, the varian
e of euro assets varEU and the 
ovarian
e betweendollar and euro assets 
ovUS=EU :var = ��US�2 varUS + 2�US�EU
ovUS=EU + ��EU�2 varEU (35)Assuming that any appre
iation of the Asian 
urren
y 
ould partly be bolsteredby foreign ex
hange interventions so that the Asian 
urren
y appre
iates lessagainst the dollar than the euro does, 
ovEU=US would even be negative. Thus,by in
reasing the share of euro assets regardless of the absolute size of the portfoliosigni�
antly de
reases the risk of losses due to a further dollar depre
iation.Su
h an in
rease of the share of euro assets 
ould be brought about by aforeign ex
hange market intervention against the euro. Moreover, this pur
hasewould ful�ll a double purpose: It would also weaken the yen against the dollar.As we know from (11), a pur
hase of dollars is not ne
essary to bring about adepre
iation of the yen against the dollar. A sale of yen against euro would alsodo the tri
k, even though the interventions would need to be bigger than in the
ase where a sale of yen would 
ome with a pur
hase of dollars.As the value of assets pur
hased and sold has to be equal in foreign ex
hangeinterventions, dREU = �dSEU = 1eY dSY (36)must hold. Inserting (36) into (9), (10) and (12) yields for ex
hange rate rea
tions:deUS = � AUSWeYAEUW SUS dSY < 0 (37)deY = � eYSY + AYWeYAEUW SY ! dSY < 0 (38)de
ross = eUSeY SY dSY > 0 (39)13For a qui
k overview of portfolio theory, see Elton, Gruber, Brown, and Goetzmann (2003).14



Thus, the euro appre
iates against both dollar and yen, while the yen depre-
iates against dollar and euro.The poli
y of holding the ex
hange rate between the Asian 
urren
ies andthe dollar 
onstant while redu
ing relative 
entral bank portfolio exposure byintervening against the euro is illustrated again in �gure 5. This �gure builds on�gure 1, in whi
h an in
rease in dollar assets as the 
onsequen
e of the US 
urrenta

ount de�
it has led to a depre
iation of the dollar against euro and yen. Thenew equibilibrium point now is point B. Starting from this point, the Asian
entral bank tries to rea
h again the same bilateral ex
hange rate between yenand dollar whi
h had been in e�e
t before the initial depre
iation of the dollar.To this end, the 
entral bank buys euro and sells yen in the foreign ex
hangemarket. In the market for euro assets, this leads to ex
ess demand whi
h 
anonly be 
ured by a depre
iation of the dollar against the euro, thus dampeningnominal wealth W and depressing demand for euro assets again. Consequently,the euro 
urve shifts left. In the yen market, there is now ex
ess supply in yenassets. An in
rease in eUS 
an eliminate this ex
ess supply as this would in
reasenominal wealth and thus the demand for yen assets. Consequently, the yen 
urveshifts right. In the new equilibrium point E, both dollar and yen have depre
iatedsigni�
antly against the euro while the 
ross ex
hange rate is at the initial level.At the same time, euro holdings of the Asian 
entral bank have in
reased, thuslowering the risk of wealth loss should the dollar depre
iate.From a portfolio perspe
tive and given that Asian 
entral banks hold a largeshare of their assets in dollar14, the optimal strategy for Asian 
entral banks wouldthus be to �rst shift their 
urren
y intervention into euros and only later start tosell dollar against euro. Should the Asian 
entral banks try to diversify by sellingtheir dollar outright against euro, they would risk a large loss in value of theirportfolio. Should they, however, �rst shift their foreign ex
hange interventionstowards euro and start selling dollar only after they have signi�
antly in
reasedtheir euro holdings, they 
ould have altered portfolio shares �US an �EU in away that the impa
t of the depre
iation of the dollar on their portfolio 
ouldbe 
ompensated by the impa
t of the appre
iation of the euro resulting fromoutright dollar sales. This would mean that Europe would have to 
ount ona further large depre
iation of both yen and dollar before a Bretton Woods 2system might �nally unravel. Of 
ourse, for Asia, su
h a strategy would mean a
ontinuation of the foreign ex
hange interventions for quite a while whi
h mightput into jeopardy other goals as domesti
 monetary stability. However, as thispaper's s
ope is only the short-run e�e
t of interventions on the ex
hange rates,these 
onsequen
es will not be elaborated on here.14See Roubini and Setser (2005) for re
ent estimates.
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Figure 5: Asian 
entral bank intervenes against euro5 Con
lusionThis paper has shown that the revived Bretton Woods system { as e
onomists
all the poli
y of some Asian 
ountries of pegging their 
urren
y against thedollar by buying dollar assets on a large s
ale { has a strong in
uen
e on thebilateral euro ex
hange rates both with the United States and Asia. Contrary to
ommon belief, but in line with Blan
hard, Giavazzi, and Sa's (2005), the Asianpeg by itself and the resulting dollar pur
hases strengthen the dollar against theeuro. However, as soon as Asian 
entral banks diversify their dollar holdingsinto euro, the dollar would plunge. From the European perspe
tive of tryingto prote
t 
ompetitiveness of European industries in the world market, an evenmore threatening s
enario would be that Asian 
entral banks 
ould move frombuying dollars in order to keep their peg inta
t towards buying euro against newlyprinted yen or yuan. While su
h a strategy would enable the Asian 
ountries tokeep their peg against the dollar inta
t at the same time as they diversify theirforeign ex
hange portfolios, it would mean that the euro strongly appre
iatesagainst both dollar and yen.
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A Mathemati
al appendixA.1 Solving the systemTo get deUS and deY , we need to solve the system (6) to (8). As we only havetwo endogenous variables, and Walras' law tells us that the third market willbe in equilibrium when two of the three asset markets are in equilibrium15, we
an drop equation (8). Rearranging (6) and (7) and writing as in a matrix formAx = d gives us:0� �AUSW � 1�SUS AUSW SYAYWSUS �AYW � 1�SY 1A deUSdeY ! =0� �1� AUSW � eUSdSUS � AUSW eY dSY � AUSW dSEU�AYW eUSdSUS + �1� AYW� eY dSY � AYWdSEU 1A (40)To apply Cramer's rule, we �rst need to 
ompute the determinant of the matrixA: jAj = �AUSW � 1�SUS �AYW � 1�SY � AYWSUSAUSW SY (41)= �1� AUSW � AYW�SUSSY (42)As all wealth has to be invested, we get from (4):AUSW + AEUW + AYW = 1 (43)Using (43), we get from (42): jAj = AEUW SUSSY (44)Applying Cramer's rule to the system yields for deUS:deUS = 1jAj hAYWSY � AYWAUSW SY � SY + AUSW SY + AUSW AYWSY i eUSdSUS+ 1jAj h�AYWAUSW SY + AUSW SY � AUSW SY + AUSW AYWSY i eY dSY+ 1jAj h�AYWAUSW SY + AUSW SY + AYWAUSW SY i dSEU (45)= 1jAj �AYW + AUSW � 1�SY eUSdSUS+ 1jAj �SYAUSW � dSEU (46)With (43), (46) be
omes:deUS = 1jAj h�AEUW SY eUSdSUS + AUSW SY dSEUi (47)= � eUSSUS dSUS + AUSWAEUW SUS dSEU (48)15See G�artner (1997, pp. 157�). 18



Analogously, we get for deY :deY = 1jAj hAUSW SUS � AUSW AYWSUS � SUS + AYWSUS + AYWAUSW SUSi eY dSY+ 1jAj h�AUSW AYWSUS + AYWSUS � AYWSUS + AYWAUSW SUSi eUSdSUS+ 1jAj h�AUSW AYWSUS + AYWSUS + AUSW AYWSUSi dSEU (49)= 1jAj �AUSW + AYW � 1�SUSeY dSY+ 1jAj �SUSAYW� dSEU (50)With (43), (50) be
omes:deY = 1jAj h�AEUW SUSeY dSY + AYWSUSdSEUi (51)= � eYSY dSY + AYWAEUW SY dSEU (52)From (48) and (52), we 
an easily dedu
e (13) to (16).Totally di�erentiating (5) yieldsde
ross = 1eY deUS � eUS(eY )2deY (53)Inserting (9) and (10) gives usde
ross= � eUSeY SUS dSUS + AUSWeY AEUW SUS dSEU + eUSeY SY dSY � eUSAYW(eY )2AEUW SY dSEU (54)= � eUSeY SUS dSUS + eUSeY SY dS + eY SY AUSW �eUSSUSAYW(eY )2AEUW SY SUS dSEU (55)Rearranging the numerator of the last term in (55) gives as a 
ondition for whi
hthis term is 0: eY SYAUSW � eUSSUSAYW = 0 (56), AYWAUSW = eY SYeUSSUS (57)As eY SY denotes the euro value of yen assets and eUSSUS held in private portfo-lios, this term 
an be interpreted as follows: If a
tual porfolio 
omposition equalsmarginal portfolio 
omposition should aggregate nominal wealthW in
rease, thisterm is 0. For simpli
ity, we assume for the rest of the paper that the averageportfolio 
omposition equals the marginal portfolio 
omposition16 and thus thelast term in (55) to be 0.16This implies that neither of the assets is a superior or inferior good in the eyes of theinvestors. 19



A.2 Slopes for the graphi
al representationFor getting the slopes of the three 
urves depi
ting equilibra in the three assetmarkets, we use the impli
it fun
tion theorem. To this end, we �rst rearrange(4) into (1) to (3) and rearrange:AUS �iUS; iY ; iEU ; eUSSUS + eY SY + SEU�� eUSSUS = 0 � � (58)AY �iUS; iY ; iEU ; eUSSUS + eY SY + SEU�� eY SY = 0 � 
 (59)AEU �iUS; iY ; iEU ; eUSSUS + eY SY + SEU�� SEU = 0 � 	 (60)Now we apply the impli
it fun
tion theorem to get the slopes in the eY -eUS spa
e:deYdeUS �����dollar = ��eUS�eY = SUS �1� AUSW �SYAUSW > 0 (61)deYdeUS �����yen = �
eUS
eY = SUSAYWSY (1� AYW ) > 0 (62)deYdeUS �����euro = �	eUS	eY = �SUSAEUWSYAEUW = �SUSSY < 0 (63)Using (43), equation (62) 
an be rewritten as SUS(1�AUSW �AEUW )SY (AUSW +AEUW ) . Now we seethat numerator of this term is smaller than the numerator in (61), while thedenominator is larger. Consequently, the slope of the yen 
urve in the graphi
alrepresentation is smaller than that of the dollar 
urve.
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