
Does Asian foreign ex
hange intervention reallyhurt Europe?Lessons from a three-asset portfolio modelSebastian Dullien�Mar
h 15, 2004Abstra
tIn the 
urrent poli
y debate, it is often argued that foreign ex
hangeinterventions by Asian 
entral banks lead to an ex
essive appre
iation ofthe euro against the dollar. This paper shows that in a three asset portfoliomodel the opposite holds: Interventions by Japan's 
entral bank strenghtenthe dollar against the euro.JEL-
lassi�
ation: F31Keywords: foreign ex
hange interventions, ex
hange rates1 Introdu
tionSin
e the G7 meeting in Dubai in September 2003, the debate about the Asian
ountries' interventions in the foreign ex
hange markets has heated up. Not onlyhas the US administration repeatedly 
riti
ised China for hurting US industriesand thus employment by keeping its 
urren
y pegged at an supposedly underval-ued level. Popular press has also argued that the Asian 
entral banks' pur
hase ofdollars not only keeps the dollar arti�
ially 
heap vis-�a-vis the Asian 
urren
ies,but also in
reases the burden Europe has to 
arry. The Euro, so it was argued,is appre
iating further and faster against the dollar as it would the 
ase wouldAsian 
entral banks stop their pur
hases of US dollars.1This paper shows that this notion is not ne
essarily true. Instead, in a simplethree asset (euro, dollar and yen assets) portfolio model, it 
an be shown that�Finan
ial Times Deuts
hland, Friedri
hstr. 60, 10117 Berlin, +49 (0) 30 22074 - 170,dullien�web.de.1See for example the E
onomist 's spe
ial survey se
tion on the world e
onomy from Septem-ber 20, 2003. 1



in the short run the Asian 
entral banks' pur
hases of dollar assets do not leadto a depre
iation of the dollar vis-�a-vis the euro, but rather keep the dollarstronger than it would otherwise be the 
ase. It is the Asian 
urren
ies whi
hdepre
iate against the euro when the Asian 
entral banks' intervene and buydollar assets against their own 
urren
y. The dollar, on the other hand, woulddepre
iate further against the euro should the Asian 
entral banks stop theirforeign ex
hange interventions.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 theex
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 
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).2 Instead of Branson's formulation ofbonds, money and foreign assets as three possible asset 
lasses, this paper's modelin
ludes three kind of interest-bearing assets, ea
h denominated in a di�erent
urren
y: assets in US-dollars, assets in euro and assets in yen. OÆ
ial foreignex
hange interventions a�e
t ex
hange rates via the portfolio 
hannel, one of thestandard 
hannels in the theory of FX interventions.3 In this paper, only shortrun 
onsequen
es of the foreign ex
hange interventions are 
overed in order tokeep the argument 
on
ise. Long run 
onsequen
es as the 
hange in foreign tradeor real output in the e
onomies 
on
erned are negle
ted.The model is stru
tured as follows: SUS denotes the supply of US assets, SYthe supply of Yen-denominated assets, and SEU the supply of assets denominatedin euro. Ax denotes the portfolio demand of ea
h asset 
lass. Demand for ea
hasset is a positive fun
tion of that asset's yield ix and a negative fun
tion ofthe other assets' yields. Moreover, demand for ea
h asset is positively sloped inaggregate wealth W . It is further assumed 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 towards the euro, a fall in eY a depre
iation of the yen towards 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 
apital2For a straightforward exposition, see G�artner (1997, p. 145�) or Gandolfo (2002).3See e.g. Dominguez and Frankel (1993) or Sarno and Taylor (2001).2



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, only the partial equilibrium in the asset market 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)Substituting (4) into (1) to (3) and totally di�erentiating yields:AUSW �eUSdSUS + eY dSY + dSEU + SUSdUS + SY deY �� eUSdSUS � SUSdeUS= 0 (5)AYW �eUSdSUS + eY dSY + dSEU + SUSdUS + SY deY �� eY dSY � SY deY= 0 (6)AEUW �eUSdSUS + eY dSY + dSEU + SUSdUS + SY deY �� dSEU= 0 (7)with subs
ripts denoting partial derivatives. Writing as a matrix and usingCramer's rule4 yields the rea
tion of eUS and eY when the supply of assets in anyof the three 
urren
ies 
hange:deUS = � eUSSUS dSUS + AUSWAEUW SUS dSEU (8)deY = � eYSY dSY + AYWAEUW SY dSEU (9)For 
hanges in the ex
hange rates as a result of an in
rease of the supply ofdollars, we get: deUSdSUS �����dSEU=dSY =0 = � eUSSUS < 0 (10)deYdSUS �����dSEU=dSY =0 = 0 (11)4For 
omputational details, see the appendix.3



deUSdSY �����dSEU=dSUS=0 = 0 (12)deYdSY �����dSEU=dSUS=0 = � eYSY < 0 (13)deUSdSEU �����dSUS=dSY =0 = AUSWAEUW SUS > 0 (14)deYdSEU �����dSUS=dSY =0 = AYWAEUW SY > 0 (15)As 
an easily be seen, deUSdSUS and deYdSY are negative. An in
rease of the supply ofUS-dollars thus leads to a depre
iation of the dollar towards the euro, an in
reasein yen assets to a depre
iation of the yen towards the euro. Interestingly, anin
rease in dollar assets leaves the yen/euro ex
hange rate un
hanged, while anin
rease in yen assets leaves the dollar/euro ex
hange rate unaltered.3 Poli
y Consequen
esSo what does this mean for the 
onsequen
es of the huge US 
urrent a

ountde�
it or the Asian 
entral banks' intervention in the foreign ex
hange market?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 theemission of se
urities in international asset markets. Thus, in this paper's model,a US 
urrent a

ount de�
it leads to an in
rease in supply of assets denominatedin US dollars in the world �nan
ial markets. The de�
it in the 
urrent a

ount is�nan
ed via the sale of US bonds to investors outside the United States. Thus,dSUS = CA (16)with CA denoting the US 
urrent a

ount de�
it.As we know from (8) and (9), this in
rease in dollar assets leads to a depre-
iation of the dollar against both the euro and the yen. Thus, a 
urrent a

ountde�
it in this model yields a weaker dollar, just as is 
ommon sense in textbooke
onomi
 models.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 of4



dollar 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 (17)must hold. The e�e
ts of an intervention of the Asian 
entral bank in order toweaken its own 
urren
y against the dollars are thus given by substituting (17)into (8). The 
hange of the euro/dollar ex
hange rate for an in
remental sale ofyen assets by the Asian 
entral banks against dollar assets is 
onsequently:deUS = � eUSSUS  � eYeUS dSY! (18), deUSdSY = eYSUS > 0 (19)The 
hange in the euro/yen ex
hange rate is given by (13). Thus, the interventionstrengthens the dollar not only against the yen, but also against the euro. Therationale behind this result running 
ontrary to publi
 per
eption is that theintervention de
reases the supply of dollars in global �nan
ial markets. Whi
h isless surprising is the fa
t that the intervention also weakens the yen against theeuro, as the global supply of yen assets is in
reased.4 Con
lusionThis paper has shown that the publi
 per
eption of Asian 
entral bank pur
hasesleading to an ex
essive depre
iation of the dollar against the euro might be mis-guided. Instead, the Asian 
entral banks' a
tion might even have prevented adeeper depre
iation of the US dollar so far. An end to the Asian 
entral banks'intervention poli
y thus might mean a further depre
iation of the dollar againstthe European 
urren
y.
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A Mathemati
al appendixTo get deUS and deY , we need to solve the system (5) to (7). As we only have twoendogenous variables, and Walras' law tells us that the third market will be inequilibrium when two of the three asset markets are in equilibrium5, we 
an dropequation (7). Rearranging (5) and (6) and writing as in a matrix form Ax = dgives 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 (20)To apply Cramer's rule, we �rst need to 
ompute the determinant of the matrixA: jAj = �AUSW � 1�SUS �AYW � 1�SY � AYWSUSAUSW SY (21)= �1� AUSW � AYW�SUSSY (22)As all wealth has to be invested, we get from (4):AUSW + AEUW + AYW = 1 (23)Using (23), we get from (22): jAj = AEUW SUSSY (24)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 (25)= 1jAj �AYW + AUSW � 1�SY eUSdSUS+ 1jAj �SYAUSW � dSEU (26)With AYW + AUSW + AEUW = 1, (26) be
omes:deUS = 1jAj h�AEUW SY eUSdSUS + AUSW SY dSEUi (27)= � eUSSUS dSUS + AUSWAEUW SUS dSEU (28)5See G�artner (1997, pp. 157�). 7



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 (29)= 1jAj �AUSW + AYW � 1�SUSeY dSY+ 1jAj �SUSAYW� dSEU (30)With AYW + AUSW + AEUW = 1, (30) be
omes:deY = 1jAj h�AEUW SUSeY dSY + AYWSUSdSEUi (31)= � eYSY dSY + AYWAEUW SY dSEU (32)From (28) and (32), we 
an easily dedu
e (10) to (15).
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