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Abstract

The paper develops a three-asset-portfolio model to analyse conse-
quences of foreign exchange market operations by Asian central banks
on the exchange rates between euro, dollar and yen. It is found that —
contrary to public belief — the purchase of dollar assets by Asian central
banks strengthens the dollar against both euro and yen. A diversification
of Asian central bank reserves from dollar into euro would weaken the dol-
lar against both other currencies. Thus, such a diversification would be
incompatible with Asian currency pegs. However, it is shown that Asian
central banks could alter their relative portfolio composition while keeping
the peg intact if they would shift from intervening against the dollar into
intervening against the euro.
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1 Introduction

One of the hottest topics in international finance has lately been the pegging
of Asian currencies to the US dollar and the huge foreign exchange interven-
tions necessary to keep this peg intact. According to Roubini and Setser (2005),
in 2003, Asian central banks financed roughly 90 percent of the United States
current account deficit in an attempt to limit appreciations of their own cur-
rency against the US dollar. According to the numbers from the Chinese central
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bank, China alone bought roughly $200bn in 2004, while Japan bought $160bn.
The monetary authorities of South Korea and Taiwan have also been among the
biggest buyers of dollar assets.

In a series of influential papers, Dooley, Folkerts-Landau, and Garber (2003)
have argued that the intervention policies by the Asian countries constitute a
new Bretton Woods system. In the original Bretton Woods system, European
and Asian countries had tied their currencies to the dollar. By thus safeguarding
their competitiveness against the US, European countries and Japan managed to
stimulate investment in export industries and integrate quickly into world mar-
kets. According to Dooley et al., this system is now revived by China, Korea and
other emerging Asian countries. As the benefits from stable, undervalued ex-
change rates at the moment exceed the costs of financing the US current account
by reserve accumulation, they continue to buy US assets to keep their currencies
cheap.

Other authors such as Roubini and Setser (2005) or Eichengreen (2004) have
speculated how long the revived Bretton Woods system can be sustainable. As
each central bank by itself might not be willing to pile up dollar assets as they
might lose value should the peg be abandoned anytime in the future, they have
argued that the set-up is inherently unstable. According to them, an end of the
revived Bretton Woods system is therefore imminent.

Europe has not participated in the informal Bretton Woods 2 system. It
has neither run a large current account deficit which has been financed by Asia,
nor has it engaged itself in large foreign exchange interventions to keep the euro
cheap against the dollar. Nevertheless, Asian currency interventions have in-
creasingly become a pressing topic among European policy makers. Journalists
and politicians have repeatedly made Asian dollar purchases responsible for the
appreciation of the euro against the dollar, claiming that the euro has to bear
more of the necessary adjustment of the US dollar as adjustment of the dollar
against Asian currencies has been hindered by the pegs.! On G7 meetings, calls
on Asian governments to allow more exchange rate flexibility have almost become
a standard element of the communiques.

Moreover, foreign exchange markets have lately reacted very touchy on ru-
mours of a imminent shift in Asian exchange rate policies. When on February
22, 2005, a Korean central bank official was reported to have said that, “as
foreign exchange reserves increase”, the BoK would “diversify the currencies in
which it invests”, the dollar lost almost two cents against the euro in a matter of
hours.? Only after Asian central banks loudly denied any plans to sell dollars, the
greenback stabilized again. With this market reaction, the question of the Asian
currency regime has clearly become an issue for Europe as well, as the euro has

1See for example the Economist’s special section on the world economy from September 20,
2003.
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already been quite strong in historical terms and a further appreciation might
hurt European exporters.

However, there is very little literature yet on the effects of the revived Bretton
Woods system on the exchange rates of countries not participating neither in the
“center” nor in the “periphery”®. While Blanchard, Giavazzi, and Sa (2005) have
speculated that an end of Asian currency interventions would weaken the dollar
against the euro, they have yet to present a formal model. The situation is similar
for the diversification issue. While Roubini and Setser (2005) have argued that
the revived Bretton Woods system might unravel soon, and Dooley, Folkerts-
Landau, and Garber (2004) have argued that a portfolio shift in Asian currency
reserves would threaten Asian pegs and let the euro appreciate, they have not
provided yet a formal analysis of the consequences of a shift of Asian currency
reserves into euro.

This paper tries to close these gaps. It presents an analytical framework to
analyse the questions raised from a FEuropean perspective both graphically and
mathematically. 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 including all three asset classes, it will be possible to draw
conclusions on the short-run consequences of central banks’ behaviour not only
on the exchange rate between the periphery and the center, but also on countries
such as Europe who have not been intervening in foreign exchange markets. The
graphical representation should help to apply the model in a very simple way to
a number of the question raised above and should make the model also suitable
for classroom discussion.

The results thus derived are quite interesting: First, contrary to what often
has been stated by politicians and journalists, Asian purchases of US dollar as-
sets strengthen the greenback against the euro. So, should Asian central banks
stop buying dollars, the dollar would plunge against the euro. Second, the direct
diversification of Asian central bank portfolios (that is an outright sale of dol-
lars and a purchase of euros) leads to a depreciation of the dollar both against
the euro and the Asian currencies. Consequently, a direct diversification is in-
compatible with the aim of the Asian central banks to keep their exchange rates
fixed against the dollar. Third, however, by buying euro and selling their own
currency, Asian central banks can both keep the peg against the dollar intact
and diversify their portfolios (by changing the relative weights of dollar and euro
assets). Consequently, such a policy can be expected before Asian countries let
their currencies float.

This paper is organised as follows: Section 2 sets up the basic model and
deduces multipliers for changes in the supply of the three assets types on the

3Dooley, Folkerts-Landau, and Garber (2004) call countries which have pegged their currency
to the dollar and finance the US current account deficit by foreign exchange interventions
“periphery” while they call the US “center”.



exchange rates vis-a-vis the euro. Section 3 then examines how the US current
account deficit and the Asian central banks’ purchase of dollars influences the
exchange rates. Section 4 examines what a diversification of Asian central bank
portfolios would do to the bilateral exchange rates and analyses in how far a
peg can be sustained while central banks reduce the riskiness of their portfolios.
Section 5 concludes.

2 The Model: Basic Setup

The model used in this paper is based on a portfolio model following Branson
(1979) and Branson and Henderson (1985).% Instead of Branson’s original for-
mulation of bonds, money and foreign assets as three possible asset classes, this
paper’s model includes three kind of interest-bearing assets, each denominated
in a different currency: assets in US-dollars, assets in euro and assets in yen (al-
ternatively, the reader can think of all variables denoted with Y as Chinese Yuan
assets). Official foreign exchange interventions affect exchange rates via the port-
folio channel, one of the standard channels in the theory of FX interventions.”
In this paper, only short run consequences of the foreign exchange interventions
are covered in order to keep the argument concise. Long run consequences as the
change in foreign trade or real output in the economies concerned are neglected.®

2.1 The equations

The model is structured as follows: SY° denotes the supply of US assets, SY the
supply of Yen-denominated assets, and S”Y the supply of assets denominated in
euro. A* denotes the portfolio demand of each asset class, which is assumed to
have a few plausible properties: Demand for each asset is a positive function of
that asset’s yield +* and a negative function of the other assets’ yields. Moreover,
demand for each asset is positively sloped in aggregate wealth W. It is further
assumed that the supply of assets in all three currencies is positive.

Equations (1) to (3) represent the equilibria in the three asset markets with W
denoting total wealth of the private sector measured in euro. Wealth is the sum
of the euro value of assets in all three currencies (4). eV denotes the euro/dollar
exchange rate (measured as euro per dollar), e¥ the euro/yen exchange rate
(measured as euro per yen). Thus a fall in eV represents a depreciation of the
dollar against the euro, a fall in e a depreciation of the yen against the euro. For
simplicity, yields on all three assets are assumed to be constant and determined
by factors exogenous to the model such as national monetary policies and capital

4For a straightforward exposition, see Girtner (1997, p. 145ff) or Gandolfo (2002).

5See e.g. Dominguez and Frankel (1993) or Sarno and Taylor (2001).

6For an analysis of medium- and long-term run current account adjustment — albeit only in
a two-asset world — see Blanchard, Giavazzi, and Sa (2005).



productivity, while the expectation of exchange rate changes is independent from
the actual exchange rate. As the paper is about the short term impact of currency
market intervention on exchange rates, only the partial equilibrium in the asset
market is regarded:

AUS <7;US Z'Y 7:EU W> — BUSSUS (1)
+ b o ) o ) +
AY <7:US, iY, iEU, W> — BYSY (2)
-0y
AEU <7;US Z'Y 7:EU W> — SEU (3)
_ b - ) + ) +
W = eV98US 48 4 gk (4)
From eV and e, we can derive a yen/dollar exchange rate (measured as yen per
y g y

dollar) e oss:

Us
ecross — 2 (5)

2.2 Analytical solution

The system (1) to (4) can be solved quite easily. Substituting (4) into (1) to (3)
and totally differentiating yields:

AJF (eV5dSY5 + €7 dSY + dS™Y + SU9dV5 + SV de" ) — e"5dSUS — $V5 el

=0 (6)

Ay (V5dSYS + €V dSY + dSPY + SV + SV deY) — ¥ dSY — SV de”
=0 (7)

ALY (e79dSVS + " dSY +dSEV 4 SUSdVS + §Vde" ) — dSPV
=0 (8)

with subscripts denoting partial derivatives. Writing as a matrix and using
Cramer’s rule’ yields the reaction of eV and e¥ when the supply of assets in
any of the three currencies change:

vs e’ us AW EU
de”” = SUSdS + AEUSUSdS 9)
W
Y e oy Aly EU
de’ = —st + A%USYdS (10)

"For computational details, see the appendix.



For the cross exchange rate, we get from (5):

1 1\2
decross — e_YdeUS . eUS (y) deY (11)
Inserting (9) and (10) into (11) yields under the simplifying assumption of marginal
private portfolio composition being close to average private portfolio composi-

tion:®
Us Us

Us
- Y QUS dS™ + eY QY

For changes in the exchange rates as a result of an increase of the supply of
dollars, yen, and euros, we get thus:

d€CT‘OSS —

ds¥ (12)

deUS eUsS
S <0 (13)
SUS
dSvs dSEU=dSY =0
deY eY
& — 2 <0 (14)
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deUS AUS
S (15)
AEUGUS
dSPY | jsus_gsv g WS
deY AY
= e >0 (16)
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dec’f’OSS Us
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eY SUS
dSUS dSUS=dSY =0
decross S
S =< >0 (18)
eY SY
dSY dSUS=dSY =0
deY _ deUS _ decross 0 (19)
dSvs dSEU=dSY =0 dSY dSEU=4SUS=0 dS"Y dSY =dSUS=0

An increase of the supply of US-dollars thus leads to a depreciation of the
dollar towards the euro and the yen, while leaving the exchange rate between
euro and yen unchanged. Similarly, an increase in the supply of euro assets leads
to a depreciation of the euro against all currencies, an increase in the suplly of
yen assets to a depreciation of the yen. An increase in the number of yen assets
leaves the dollar/euro exchange rate unaltered as an increase in euro assets leave
the yen/dollar exchange rate unchanged.

2.3 Graphical representation

Equilibrium in the asset markets and the change in the exchange rates can also be
represented in graphical terms.® Equilibrium in each of the three asset markets

8For computational details, please refer to the appendix
9For a similar graphical representation of the simple Branson-model, see Gértner (1997, p.
148f).
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Figure 1: Basic graphical representation

(for euro, dollar and yen) is depicted by a graph in a e¥-eVS space as in figure 1.

At the intersection of all three lines in point A, all three markets are in equilibrium
and we can deduct the equilibrium exchange rates. While the bilateral exchange
rates against the euro can be read on the horizontal and vertical axis, the exchange
rate between dollar and yen can be deduced by drawing a line from the origin of
the coordinate system A through the equilibrium point in all three asset markets.
As e“%% is the simple ratio between the two bilateral exchange rates with the
euro, the slope of this curve is —.

To get the slopes of each of the three asset market curves, the implicit function

theorem is used.'® We thus get:

deY SUS(l_AUS)
deUS dollar B SYA%SW =Y (20)
deY SUS AY
R o 2y
yen
deY Y
deUs - _SSL_fS <0 (22)

As is shown in the appendix, (21) is smaller than (20). Thus, the slope of the

10For computational details, please refer to the appendix.



yen and dollar curves are positive, while the dollar curve is steeper. The slope of
the euro curve is negative.

Taking a look at the basic equations (1) to (3), we can conclude how the
curves would shift should the supply of any asset change. Let us start with the
curve depicting equilibrium in the market for dollar assets: If the supply of dollars
increases, also overall private wealth W increases, thus pushing demand for dollar
assets up as we see in (1). However, as the additional wealth is distributed on
all three assets, supply increases by more than demand. As a result, we get an
excess supply in the market for dollar assets. Equilibrium is only reached when
the exchange rate falls, thus lowering both supply and demand in euro terms
again. Thus, such an increase in SU® leads to a shift of the dollar curve to the
left. After an increase in the supply of euro or yen assets, on the other hand, only
the demand for dollar assets increases due to the wealth effect while the right
hand side of equation (1) remains unchanged. In these cases, a new equilibrium in
the market for dollar assets can only be fund if the dollar appreciates (represented
by a shift of the dollar curve to the right).

Similar arguemnts can be made for the other two curves: After an increase of
the supply of yen assets, there is excess supply in the yen asset market which can
be cured by an appreciation of the euro/dollar exchange rate (which increases
nominal wealth and thus demand for yen assets). In this case, the yen-curve
shifts to the right. An increase in the supply of dollar or euro assets, on the other
hand, leads to excess demand in the yen market, making a fall in eV necessary
to reach a new equilibrium. In these cases, the yen curve shifts left.

For the euro asset market, an increase in the supply of euro assets makes
an appreciation of the dollar against the euro necessary in order to equilibrate
supply and demand again. The euro curve shifts right. An increase in the supply
of dollar or yen assets, on the other hand, makes an appreciation of the euro
necessary, thus shifting the euro curve left.

SEU

3 The US current account deficit and Asian dol-
lar purchases

With these tools at hand, we can now start analysing what different policy actions
or imbalances in the Revived-Bretton-Woods world will have for the exchange rate
between the three currencies.

3.1 The US current account deficit

Any current account deficit has to be financed by a change in the net wealth
position of the country which runs the deficit. This can be modeled as the emis-
sion of securities in international asset markets. Thus, in this paper’s model, a
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Figure 2: Basic graphical representation

US current account deficit leads to an increase in the supply of assets denomi-
nated in US dollars in the world financial markets. In other words: The deficit
in the current account is financed via the sale of US bonds to investors outside
the United States. Thus,

ds"® =CA (23)

with C'A denoting the US current account deficit.

As we know from (9) and (10), this increase in dollar assets leads to a depre-
ciation of the dollar against both the euro and the yen. Alternatively, we can
use the graphical representation to get to these results. An increase in SY° while
letting the supply for the other two assets unchanged leads to a shift to the left
of all three curves as shown in figure 2. As can be seen by the shift from e”5* to
eV5** the dollar depreciates against the euro. The depreciation against the yen
can be seen in the change in slope from the line from the origin of the coordinate
system to the new equilibrium point B compared to the old line going through
point A. Thus, an American current account deficit in this model yields a weaker
dollar, just as is common sense in textbook economic models.



3.2 Asian central bank purchase of dollar assets

If Asian central banks try to limit the dollar’s depreciation against their curren-
cies, they will buy dollar assets against their own currency. Thus, the supply of
dollar assets decreases, while the supply of yen assets increases. As the value of
dollar purchases needs to be paid in yen, for interventions

€Y

Uus _

ds¥ (24)
must hold. The effects of an intervention of the Asian central bank in order to
weaken its own currency against the dollar are thus given by substituting (24)
into (9) and (12). The change of the euro/dollar and the yen/dollar exchange
rates for an incremental sale of yen assets by the Asian central banks against
dollar assets is consequently:

0TS = g (- dS”) = s >0 2
decross — (SIW + %) dSY >0 (26)

The change in the euro/yen exchange rate is given by (14). Thus, the intervention
strengthens the dollar not only against the yen, but also against the euro, while
it weakens the yen against both euro and dollar. The rationale behind this result
running contrary to public perception is that the intervention decreases the supply
of dollars in global financial markets. Which is less surprising is the fact that the
intervention also weakens the yen against the euro, as the global supply of yen
assets is increased.

Again, this can also be shown in the graphical representation (figure 3): An
increase in the supply of yen assets shifts the dollar curve right as does a decrease
in the supply of dollar assets. A similar argument holds for the yen curve: An
increase in the supply of yen assets shifts the curve right as does the decrease in
the number of dollar assets available in international financial markets. Things
are a little more complicated for the euro curve. Substituting (24) into the left
hand side of (3), we see that a new equilibrium in the market for euro assets is
reached without any change in the exchange rates. As the intervention does not
change nominal wealth W of the private sector, demand for euro assets does not
change. Thus the euro curve remains stable and does not move. Consequently, a
new equilibrium is reached in point C', with a depreciated yen vis-a-vis the euro
and the dollar, and an appreciated dollar vis-a-vis euro and yen.

4 Portfolio diversification and the currency peg

Lately, there has been a discussion whether Asian central banks might try to
shift their portfolio allocation from a predominant dollar weight towards a more
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Figure 3: Asian central bank buys dollars against yen

balanced portfolio. The notion behind this idea is that — as in the long run a
dollar depreciation might be unavoidable — Asian central banks might want to
protect their portfolios from large losses in value incured should the dollar fall.
However, Dooley, Folkerts-Landau, and Garber (2004) have argued that such a
policy would threaten the dollar peg of Asian currencies.

As will be shown in the following subsections, this need not necessarily be
the case: The goal of foreign reserve diversification can be reached by two ways:
The Asian central banks could sell some of their dollar holdings against euro,
thus lowering their absolute dollar holdings, or they could shift from intervening
against the dollar towards intervening against the euro, thus increasing their euro
holdings and lowering their relative dollar exposure. Only the first of these two
options would mean a depreciation of the dollar against Asian currencies, the
second would allow to keep the peg intact.

4.1 Outright dollar sales against euro

The first way to reduce dollar exposure is outright sale of dollar assets against
euro assets. For these operations,

eV5dSYVS = —q8*tv (27)
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must hold. Inserting (27) into (9), (10) and (12):

Us
de’S = — (g% + ppiors ) V3dSVS <0 (28)
de” — e USqSUS <0 (29)
w
dero = — fersdSUS <0 (30)

Thus, an outright sale of dollar assets against euro strengthens the euro
against both yen and dollar, while it weakens the dollar again both euro and
yen. From a European perspective, it is interesting to note that the euro ap-
preciates more strongly against the dollar than againgt the yen. From an Asian
perspective, it is crucial to note that the outright sale of dollars in world financial
markets is not an option if Asian central banks wish to keep their own currency
stable towards the euro.!!

Figure 4 illustrates this argument: The Asian central bank’s operation in-
creases the global supply of dollar assets outside central banks while it decreases
the global supply of euro assets. So, supply of euro assets available for private
investors is below actual demand for these assets. Only a fall in the dollar ex-
change rate can dampen nominal wealth and thus demand for euro assets enough
to bring the market to a new equilibrium. The euro curve consequently shifts left.
On the dollar market, in contrast, supply is now above private demand. Only a
fall in the price of dollar assets — the exchange rate — can bring this market into
equilibrium. Thus, the dollar curve also shifts left. On the yen market, neither
demand nor supply has changed. As the central bank’s operation is only a swap
of private dollar against private euro assets, net private wealth W remains unal-
tered, leaving also the demand for yen assets unchanged. Consequently, the yen
curve does not shift at all.

In the new equiblibrium point D, we see that eV® and e¥ have fallen, albeit
eV by a bigger margin than e¥. In addition, as we see from the slope of the
line from the origin of the coordinate system through D, the yen has appreciated
against the dollar.

4.2 Holding the peg while diversifying exchange rate risk

However, the outright sale of dollars against euro is not the only way that Asian
central banks can diversify their portfolio risk. As we know from portfolio theory,
both the expected return and the risk of a portfolio depend on the relative shares
of assets in that portfolio. Assuming that the risky Asian central bank portfolio
only consists of dollar assets RV and euro assets R¥V .12 we get for total reserves

"This result is thus in line with Dooley, Folkerts-Landau, and Garber (2004).
12Domestic assets can be assumed to be free of exchange rate risk.
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of the central bank written in yen:

Cross 1
R = RS + L REV (31)
Shares of dollar assets a”* and euro assets a”V in this portfolio would thus be:!'3
crossRUS
aUS = 67 (32)
REU
oV = 5 (33)

From portfolio theory we know that the return on this portfolio u is the weighted
average of the returns on dollar assets ”° and euro assets pfY:

1= VS uUS 4 o FU (34)
while the variance of this portfolio is given by the portfolio shares, the variance of
dollar assets var’“, the variance of euro assets varV and the covariance between
dollar and euro assets covVS/FU.

2 2
var = (aUS) var’S + 2075 FU covVS/EU 4 (aEU) var?V (35)

Assuming that any appreciation of the Asian currency could partly be bolstered
by foreign exchange interventions so that the Asian currency appreciates less
against the dollar than the euro does, covgy,ps would even be negative. Thus,
by increasing the share of euro assets regardless of the absolute size of the portfolio
significantly decreases the risk of losses due to a further dollar depreciation.

Such an increase of the share of euro assets could be brought about by a
foreign exchange market intervention against the euro. Moreover, this purchase
would fulfill a double purpose: It would also weaken the yen against the dollar.
As we know from (11), a purchase of dollars is not necessary to bring about a
depreciation of the yen against the dollar. A sale of yen against euro would also
do the trick, even though the interventions would need to be bigger than in the
case where a sale of yen would come with a purchase of dollars.

As the value of assets purchased and sold has to be equal in foreign exchange

interventions,
1

dR"Y = —dS"Y = —dS" (36)

e
must hold. Inserting (36) into (9), (10) and (12) yields for exchange rate reactions:

Us Ay Y

Y Y

Y € Aw Y
de = _<?+W> ds’® <0 (38)
evs

de™" = epdSY >0 (39)

13For a quick overview of portfolio theory, see Elton, Gruber, Brown, and Goetzmann (2003).

14



Thus, the euro appreciates against both dollar and yen, while the yen depre-
ciates against dollar and euro.

The policy of holding the exchange rate between the Asian currencies and
the dollar constant while reducing relative central bank portfolio exposure by
intervening against the euro is illustrated again in figure 5. This figure builds on
figure 1, in which an increase in dollar assets as the consequence of the US current
account deficit has led to a depreciation of the dollar against euro and yen. The
new equibilibrium point now is point B. Starting from this point, the Asian
central bank tries to reach again the same bilateral exchange rate between yen
and dollar which had been in effect before the initial depreciation of the dollar.
To this end, the central bank buys euro and sells yen in the foreign exchange
market. In the market for euro assets, this leads to excess demand which can
only be cured by a depreciation of the dollar against the euro, thus dampening
nominal wealth W and depressing demand for euro assets again. Consequently,
the euro curve shifts left. In the yen market, there is now excess supply in yen
assets. An increase in eV can eliminate this excess supply as this would increase
nominal wealth and thus the demand for yen assets. Consequently, the yen curve
shifts right. In the new equilibrium point £, both dollar and yen have depreciated
significantly against the euro while the cross exchange rate is at the initial level.
At the same time, euro holdings of the Asian central bank have increased, thus
lowering the risk of wealth loss should the dollar depreciate.

From a portfolio perspective and given that Asian central banks hold a large
share of their assets in dollar'#, the optimal strategy for Asian central banks would
thus be to first shift their currency intervention into euros and only later start to
sell dollar against euro. Should the Asian central banks try to diversify by selling
their dollar outright against euro, they would risk a large loss in value of their
portfolio. Should they, however, first shift their foreign exchange interventions
towards euro and start selling dollar only after they have significantly increased
their euro holdings, they could have altered portfolio shares o an oV in a
way that the impact of the depreciation of the dollar on their portfolio could
be compensated by the impact of the appreciation of the euro resulting from
outright dollar sales. This would mean that Europe would have to count on
a further large depreciation of both yen and dollar before a Bretton Woods 2
system might finally unravel. Of course, for Asia, such a strategy would mean a
continuation of the foreign exchange interventions for quite a while which might
put into jeopardy other goals as domestic monetary stability. However, as this
paper’s scope is only the short-run effect of interventions on the exchange rates,
these consequences will not be elaborated on here.

14Gee Roubini and Setser (2005) for recent estimates.
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Figure 5: Asian central bank intervenes against euro

5 Conclusion

This paper has shown that the revived Bretton Woods system — as economists
call the policy of some Asian countries of pegging their currency against the
dollar by buying dollar assets on a large scale — has a strong influence on the
bilateral euro exchange rates both with the United States and Asia. Contrary to
common belief, but in line with Blanchard, Giavazzi, and Sa’s (2005), the Asian
peg by itself and the resulting dollar purchases strengthen the dollar against the
euro. However, as soon as Asian central banks diversify their dollar holdings
into euro, the dollar would plunge. From the European perspective of trying
to protect competitiveness of European industries in the world market, an even
more threatening scenario would be that Asian central banks could move from
buying dollars in order to keep their peg intact towards buying euro against newly
printed yen or yuan. While such a strategy would enable the Asian countries to
keep their peg against the dollar intact at the same time as they diversify their
foreign exchange portfolios, it would mean that the euro strongly appreciates
against both dollar and yen.
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A Mathematical appendix

A.1 Solving the system

To get deV® and deY, we need to solve the system (6) to (8). As we only have

two endogenous variables, and Walras’ law tells us that the third market will

be in equilibrium when two of the three asset markets are in equilibrium®®, we

can drop equation (8). Rearranging (6) and (7) and writing as in a matrix form
Ax = d gives us:

(A%S _ 1) QqUs AI(/JVSSY deVS B
AYSUS  (Af -1)8Y de’ )~
( (1 - AFS) eU8dSUS — AUSeYdSY — ATSdSEY )

40
—AlyeUSdSUS 4+ (1 — AY) e"dSY — AYdS*Y (40)

To apply Cramer’s rule, we first need to compute the determinant of the matrix
A:
Al = (A —1) 8V (A}, — 1) 8Y - A}, SUSAlSSY (41)
= (1-Af - A}) sV5sY (42)
As all wealth has to be invested, we get from (4):
AP+ ALV + Ay, =1 (43)
Using (43), we get from (42):
Al = ARV SYSSY (44)
Applying Cramer’s rule to the system yields for deV*:

de’s = L [AYSY — A} AUSSY — Y 4 AUSSY 4+ AUSAY, SY] eUSdSUS

4]
+rip AR ARESY + AUSSY — AUSSY 4 AUSAY Y] eV dSY
+7i7 [~ AW ARFSY + AFSSY + AV AYSSY| dSEY (45)
= 7 (Al + AfF — 1) S¥eVSdsvs
+rd7 (SYARS) dsEY (46)

With (43), (46) becomes:

de”® =y [-ARYSYeUSdSUS + ARSSY dSPY (47)
= —2%dSUS + %dsEU (48)

15Gee Gértner (1997, pp. 157ff).
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Analogously, we get for de¥:
deY — % [AUSSUS AUSAY SUS _ SUS + A%;/VSUS + A%//VAI[/]VSSUS] 6YdsY
%[ AUSAY SUS+AY qUs _ A%sUS_FA%AI(}JVSsUS] eUSQUs

+ri7 AR AN SUS + Al SUS + AJF A}, SUS| dSPY (49)
= 7 (ARF + A}, — 1) SUSeYdsY
+7 (SUSAY,) dSPY (50)

With (43), (50) becomes:
de” = L [-ABVSUSe YdSY—%/P/SUSdSEU] (51)

|A
—EdSY + dSPY (52)

AEUSY
From (48) and (52), we can easily deduce (13) to (16).
Totally differentiating (5) yields

1
decross — —YdeUS o .
¢ (")

de¥ (53)

Inserting (9) and (10) gives us

decross
_ VS 1qUs ADS EU | €S javy VS Ay EU
= _eYSUS dS + YAEUSUS dS + CYSY ds - (CY)2A§/USY ds (54)
- US eUS eYSYA%SerSSUSA%,/V EU
- eYSUS dS Y QY dS + (eY)QAﬁlUSYSUS ds (55)

Rearranging the numerator of the last term in (55) gives as a condition for which
this term is 0:

e¥ SY AUS _ USSUS AY = (56)
Y
& T = s (57)

As e¥ SY denotes the euro value of yen assets and eV SY* held in private portfo-
lios, this term can be interpreted as follows: If actual porfolio composition equals
marginal portfolio composition should aggregate nominal wealth W increase, this
term is 0. For simplicity, we assume for the rest of the paper that the average
portfolio composition equals the marginal portfolio composition!® and thus the
last term in (55) to be 0.

16This implies that neither of the assets is a superior or inferior good in the eyes of the
investors.
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A.2 Slopes for the graphical representation

For getting the slopes of the three curves depicting equilibra in the three asset
markets, we use the implicit function theorem. To this end, we first rearrange
(4) into (1) to (3) and rearrange:

AUS (iUS’ ¥ BV QUSQUS 4 oV gY 4 SEU) —eUSgUS _ =T (58)
AY (V9,070 eVSSUS 4 VY 4 SFV) — @SV =0=0Q  (59)
APV (U Y PV VS GUS 4 V8V 4 SEV) BV = 0= (60)

Now we apply the implicit function theorem to get the slopes in the e¥-eV“ space:

de¥ —Ius SUs (1 - AVUVS)

s T T, oAy (61)
deY _ —QeUS _ SUSA% >0 (62)
dels| Qo ST (1- A}
deY _ —\IerS _ —SUSAEVU _ _SUS <0 (63)

deVs| % SY AEU SY

SUS(1-AYS - ABY)
SY (A%S+Aﬁ‘/[f)
that numerator of this term is smaller than the numerator in (61), while the
denominator is larger. Consequently, the slope of the yen curve in the graphical

representation is smaller than that of the dollar curve.

Using (43), equation (62) can be rewritten as . Now we see
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