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THE IMPACT OF YUAN INTERNATIONALIZATION ON THE EURO  -DOLLAR EXCHANGE RATE

Agneés Bénassy-Quéré and Yeganeh Forouheshfar

HIGHLIGHTS

m We analyze the implication of a multi-polarizatiohthe International Monetary System
on cross-currency volatility

m We use the three-currency portfolio model baseBlanchard, Giavazzi and Sa (2005)

m We show that the internationalization of the yweould make exchange-rate variations
more efficient to stabilize net foreign asset posi

ABSTRACT

We study the implication of a multipolarization tife international monetary system on
cross-currency volatility. More specifically, weayze whether the internationalization of the
yuan could modify the impact of asset supply aaddrshocks on the euro-dollar exchange
rate, within a three-country, three-currency pdidfonodel. Our static model shows that the
internationalization of the yuan (defined as a tisethe yuan in international portfolios)
would be either neutral or stabilizing for the edallar rate, whatever the exchange-rate
regime of China. Moving to a dynamic, stock-flowarfrework, we show that the
internationalization of the yuan would make exclergfe variations more efficient to
stabilize net foreign asset positions after a tisuEck.

JEL Classification F31, F33.

Key WordsChina, yuan, exchange-rate regime, euro, dollar.
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L’ IMPACT DE L 'INTERNATIONALISATION DU YUAN SUR LE TAUX DE CHANGE EURO -DOLLAR

Agneés Bénassy-Quéré and Yeganeh Forouheshfar

POINTS CLEFS

m Nous étudions les conséquences d'une multi-pal@mis du Systeme Monétaire
International sur la volatilité des taux de chahtatéraux.

m Nous utilisons un modele de portefeuille a tricmyp et trios monnaies inspire de
Blanchard, Giavazzi et Sa (2005).

= Nous montrons que linternationalisation du yuandrait les variations de change plus
efficaces pour stabiliser les positions extériemetses.

RESUME COURT

Nous étudions les conséquences d’'une multipolaisatu systéme monétaire international

sur la volatilité des taux de change bilatérauxisRirécisément, nous analysons comment
l'internationalisation du yuan pourrait modifieninipact des chocs d'offre d’actifs et de

commerce extérieur sur le taux de change eurordallans le cadre d’'un modele de

portefeuille a trois pays et trois monnaies. Lasimr statique du modéle montre que

I'internationalisation du yuan (définie comme ursetplus importante de cette monnaie dans
les portefeuilles internationaux) serait neutrestabilisante pour le taux de change euro-
dollar, quel que soit le régime de change chinds. version dynamique du modéle

(ajustement stock-flux) suggere que linternatisselon du yuan rendrait les variations de
change plus efficaces pour stabiliser les positiex$erieures nettes apres un choc
commercial.

ClassificationJEL : F31, F33.

Mots-clés. Chine, yuan, régime de change, euro, dollar.
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THE IMPACT OF YUAN INTERNATIONALIZATION ON THE EURO  -DOLLAR EXCHANGE RATE

Agnes Bénassy-Quér)éand Yeganeh Forouhesrffa)lr

INTRODUCTION

Since World War II, the US dollar has remained #®y currency of the international

monetary system (IMS, hereafter). The yen neveceaed in challenging the US currency
as an international means-of-payment, unit-of-antau store-of-value. As for the euro, it

has emerged mostly as a diversification and agiamal currency (see ECB, 2010).

Such resilience of the dollar was benign as lonthadJS economy was clearly dominant in
terms of GDP, trade and financial markets. Monefags and reserve accumulation did not
weigh much in global trade and capital flows. ThlEsno longer the case today, and the
mismatch between a unipolar IMS and a m ultipokal reconomy has sometimes been
pointed as one key ingredient of the macroecon@nidronment that led to the 2007-09
financial crisis.

Against this background, China has taken signiticateps towards the progressive
internationalization of the yuan: it has allowednustic exporters to invoice their cross-
border sales in yuan; it has timidly opened the gatforeign capital inflows (as a first step,
only on the off-shore market and through foreigrecti investment in mainland China); it has
developed bilateral swap agreements in yuan witltiraebanks in partner countries; it has
liberalized the use of deposits in yuan in Hong ¢ orAlthough the path towards
internationalization will still be long (see, e.dpbson and Masson, 2009; Eichengreen,
2011; Prasad, 2012; Yu, 2012), it is significarstttine first steps have been carried out while
the currency remained carefully managed with resjpethe US dollar. According to Vallée
(2011), China could go a long way in the directajrinternationalization without switching
to a free floating exchange-rate regime.

The implications of such developments for the IM&é generally been studied from the
angle of global imbalances and the Triffin dilem(iaiffin, 1961). The debate started with

Dooley et al. (2004) suggesting that the rise ah@hvith a fixed exchange rate regime on the
dollar was beneficial both to China (which couldvelep through exports, thanks to an

© paris School of Economics, University Paris 1 af$SEo.

™ University Paris-Dauphine.

We are grateful to Jean Pisani-Ferry for his cbation at the early stage of this research, arilégarticipants in the
CESIfo-CEPII-GEP conference on China (6-7 Septerib&@) for useful remarks. All errors remain ours.
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undervalued currency) and to the United States diwlazould cheaply finance its current-
account deficit through capital inflows from Chin&Yyhether this large imbalance played a
role in the 2007-08 financial crisis is still debat(see Angeloni et al., 2011). As a matter of
fact, the crisis triggered a renewal of the deloat¢he IMS. The dangers of a large mismatch
between the growing role of Asia in the global emog and the persistent supremacy of the
US dollar in the IMS were increasingly recogniz8egriassy-Quéré and Pisani-Ferry, 2011).
In particular, Farhi et al. (2011) argued that ithkS would face a new version of the Triffin
dilemma: the increasing demand for internationgitlity (due to the growth of emerging
economies and their appetite for reserve accunoumlatvould keep interest rates low for the
US economy, hence encourage continuous currentsatdeficits in this country and, more
specifically, excess government indebtedness. Atesstage, international investors would
lose confidence in US solvency (or equivalently,uldofear massive monetization of US
bonds), which would trigger a crash of the dollBo. avoid such an outcome, it would be
necessary to develop alternative sources of intiema liquidity through the
internationalization of other currencies or the elepment of the special drawing right
(Mateos y Lago et al., 2009). However the implimasi of such move towards a multipolar
monetary system have little been studied. On theet@nd, more substitutability across key
currencies would mean more frequent portfolio meations, hence higher exchange-rate
volatility. On the other one, a given shock to airdoy could be adjusted through lower
exchange-rate variation, and multipolarity could as a discipline device if investors were
offered a choice between several currencies wittivatent liquidity features (Bénassy-Quéré

. . 1
and Pisani-Ferry, 2011).

In this paper, we study the implication of a mudtarization of the IMS on cross-currency
volatility. More specifically, we analyze whethdret internationalization of the yuan could
modify the impact of wealth and balance-of-paynsddcks on the euro-dollar exchange rate.
We rely on the model proposed by Blanchard, Giavaaml Sa (2005) — a portfolio
equilibrium model based on fixed portfolio allocats. Then, to the extent that domestic
investors display a home bias (i.e. a preferencéndone-currency assets), a wealth transfer
from country A to country B involves an appreciatiof currency B against currency A,
because the wealth transfer involves a rise irgtbleal demand for currency A. Blanchard et
al. study the implications of China pegging its reacy to the dollar through foreign
exchange interventions and capital controls. Is ttase, a wealth transfer from the United
States to China (due to a bilateral trade imbalanodonger triggers an appreciation of the
yuan against the dollar because the People’s Bai@hma buys all the dollar released by
impoverished US residents, hence the global denf@nboth dollar and yuan-denominated
assets stays constant, and the dollar-yuan doemowet. However, the global demand for
euro-denominated assets falls because US resisighturos while euro area residents do not

' Another strand of the literature focuses on theritive of the hegemonic country to to assume resipidity for

stabilising the system. Kindleberger (1981) argthtet a hegemonic system may be more stable forréason,
whereas Eichengreen (1987) suggests that the hegerapmather exploit its position. According to Coh@009),
monetary power fragmentation involves economic r{gkg. increasingly antagonistic relationships betweurrency
blocs, possibly leading to de-globalisation) andpgditical ones (e.g. a breakdown of fragile equiéib such as oil
and support for the US dollar in return for militgmotection in the Middle East).
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buy them since their wealth is not directly affekctyy the shock: the euro depreciates against
both the dollar and the yuan. Now if China switctes free floating regime with full capital
mobility, these effects are blurred: following aalé transfer from the United States to
China, the global demand for dollars falls, that hee yuan increases and that for the euro
may either increase or decrease, depending onretagve preferences of the United-States
and China vis-a-vis the European currency; the ewgy appreciate against the dollar while
depreciating against the yuan. Blanchard et alclcoe that the Chinese peg on the dollar
tends to maintain the euro relatively weak agdimstdollar in a context of cumulated current-
account deficits in the United States. However tHeynot consider the possibility that the
Chinese currency grows international: in theirisgftforeign investors are not allowed to
hold Chinese assets.

Although there is considerable debate on the péthuan internationalization (see, e.g.,
Dobson and Masson, 2009; Yu, 2012; Eichengreen])20XlLis difficult to envisage a fully
multipolar global economy without a considerablshagping of the IMS in the long run
(Angeloni et al., 2011). In the next decades, wester it likely that the yuan will reap at
least some international role, something like thvasS franc or the yen today. We are
interested in the implications of such move for skability of the IMS. If European residents
hold yuans in their portfolios, then a wealth tfendrom the United States to China will
make Europeans react to the shock. In the caseewherChinese currency floats, the Euro
area investor will react to the appreciation of fluan against the dollar by selling yuans
against dollars, which will stabilize the euro-@wlexchange rate. Hence our intuition is that,
in a multipolar IMS, the Chinese currency regimeyrha more benign for third countries than
in a dollar-centered IMS, because portfolio behavia third countries compensate for the
distorted portfolio choices of China, following aalth transfer.

To investigate this question, we extend Blanchatdak's model to allow for the
internationalization of the yuan. We work on a mod#h three countries (US, Euro area,
China) and three currencies (dollar, euro, yuarg. aiccessively study two polar exchange-

. . . 2
rate regimes: a fixed peg on the dollar, and a fiesing exchange rateln each case, we
study the impact of shocks to asset supplies antetdoreign asset positions on the euro-
dollar exchange rate, depending on the interndtstasus of the Chinese currency.

We find that a simultaneous rise in the yuan’'s Weig US and Euro area’s portfolios would

make the euro-dollar exchange rate less vulnetaliddateral imbalances between China and
either the US or the Euro area. Furthermore, itld/@itenuate the distortions arising from

China pegging its currency to the dollar, while imtdamentally modifying the reaction of

the euro-dollar exchange rate to asset-supply shock

The remainder of the paper is organized as folldwe. static model is presented in Section 2.
In Section 3, it is solved under the two exchargggmes, successively, and the impact of
several shocks on the euro-dollar exchange rapab/sed. Section 4 discusses the impact of

2
We also performed an analysis under a basketlpgghe non-linearity arising in this regime didt rdlow us to
derive clear-cut results.
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internationalizing the yuan on the results obtaimethe previous section. Section 5 presents
the dynamic, stock-flow model and some simulati@ection 6 concludes.

1. THE MODEL

Blanchard, Giavazzi and Sa (2005) first proposeréfgio-balance model with two countries
(the United States and the Euro area) to studyirtipact of trade shocks and shocks to
portfolio preferences on the euro-dollar excharage mn the short run and in the long run. In
their model, the residents of both areas allods# tvealth in fixed shares between domestic-
and foreign-currency denominated assets. On avethgg have a preference for assets
denominated in their home currency (home bias).cea transfer of wealth from the United
States to the Euro area (deriving from US bilatératle deficits) tends to reduce global
demand for dollar-denominated assets, triggeringragressive depreciation of the dollar
against the euro. In turn, a rise in the sharéefdollar in investors’ portfolio leads the dollar
to appreciate in the short run but depreciate enltmg run (in line with the fall in the net
foreign asset position). In the last section ofrtpaper, Blanchard et al. extend their model to
four currencies (US dollar, euro, yen and yuarsttmly the impact of US current-account and
preference shocks on exchange rates, dependindhimi’€ exchange-rate regime. However
they assume that only three of the four currenees traded internationally, the yuan
remaining purely national due to strict capital ttols. Here we use the same framework
which we limit to three countries (United Statesrdcarea, China) to specifically analyze the
implications of the internationalization of the yua

The accounting framework is summarized in TablBdnoting byi the country of residence
(i=U,E,C) and byj the currency of investmenj=$,€,¥), W represents the wealth of asset
holders in country, D' their holdings in domestic currency aRgtheir holdings in foreign
currencyj. Finally, the asset supply in currengyis denotedA;. All these demands and
supplies are expressed in the currency of denomimatvhereas wealths are expressed in the
home currencies of their holderslsing the yuan as the numerai,denotes the nominal
exchange rate between the dollar and the yuarBatice nominal exchange rate between the
euro and the yuan. A rise 8 (resp.&) denotes and appreciation of the dollar (resghef
euro) against the yuan.



CEPII Working Paper 2013-14 The Impact of Yuan Internationalization...

Table 1: Accounting framework

United States (in USD)

F S/S F /
¥ %
A E E E E
Europe (in EUR) S/S E D F /S W
$ € % ¥ £
2 R (© C C C
China (in RMB) SE S E D W
$ $ € €
Total (asset supply in each currenc A$ A€ A¥

Each line of Table 1 represents the budget constodia country, in its own currency. As for
the columns, they represent the three market-dgaconditions once the demands are
converted into the same currency. Specifically ttiee market-clearing conditions write:

A, =D" +Fy +Ff (1a)
_ E U C

Ac=D"+F +F (1b)

A =D°+FF +F/ (1c)

We denote by, the share of currengyin the portfolio of countrys residents, anflthe total

share of foreign currency assets in the portfofm(mntryl For instance, we have, for the
United States:

WU Y WU

U U
f€U:S€F€ /Sfo fU_F¥ /S$ and fU:f€U+f¥U

Note that, to the extent that currencies are fhgptthese shares are assumed exogenous: the
residents of each country are assumed to keepasurtbie domestic currency counterpart of
their foreign-currency holdings, as a share ofltetalth. This means for instance that US
residents will buy more euro-denominated assetnener the euro depreciates, in order to

3
In Blanchard et al., we ha¥=f,=0: non-Chinese investors do not hold yuan-denorathassets.
8
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keep the dollar-counterpart of their euro holdirgmstant as a share of their wealth.
Consistently, the three market-clearing conditioas be re-written as follows:

E\p/E Qp/C
pgz(l—f“)/vu+s€f$w +f$W (2a)
S S
UyAsU G p/C
A :(1_fE)/VE+S$f€W + feW (2b)
Se Se
_(_ c\a/C Uyp U E\n/E
A =[1- FEWE + S FOWY + S, fEW (2¢)

Due to the Walras law, having two markets in equilim ensures that the third one will be in
equilibrium. Denoting bYNFA the net foreign asset position of couritexpressed in its own
currency, we hav&lFA” = WY — Ag, NFAF = WF — Ac andNFA® = W — A, = -(SNFA” +

SNFAF). Equations (2a) to (2c) then re-write:

SefeW® | fowe

YA =(1- fUNFAY + (32)
S
U U Ci C
FEp = (- £E)NpAT + TeW | feW (3b)
Se Se
FCA, =—(1- £ ¢)SNFA” + S.NFA® )+ S, fIWY + S fEWE (3¢)

where again the last equation is redundant dubeidMalras law. As a first step)FA” and
NFAF are considered exogenous (we relax this assumpti&ection 5). Under a flexible
exchange-rate regime, Equations (3a) and (3b)lyod#termineS/Ss (the euro-dollar rate)
andS; (the dollar-yuan rate), for given portfolio choicénder a fixed dollar peg in Chings

is exogenous but the portfolio allocation of Chiffig, f&©) becomes endogenous. We now
consider each regime, successively

2. RESOLUTION UNDER EACH REGIME

2.1. A free floating regime

The most standard way of solving a portfolio-baanmdel is under flexible exchange rates.
Consistently, we first consider all portfolio shafeas exogenous and solve Equations (2a)
and (2b) for the dollar-yuan exchange r&) and the euro-dollar exchange rate/$g. We
get:

4
Hence we do not account for possible bandwagon sftert to extrapolative expectations.
9
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(F5wWE — NFAE)+ ¢ £ EWE
FUWY — NFA J(f BWE - NFAF |- fEWE £ oW

S = ( foW© (4a)

S (f€U +¢CfU)‘/\/U — §°NFAY

e
S$ (fE+¢Cf$EME_NFAE

(4b)

With ¢¢ =S /fC. In the following, it will be assumed th&FA’, NFA® <0, henceNFA">0,

consistent with the stylized facts (see Figure5 Under this assumption, all terms under
parenthesis in Equation (4a) are positive. StHe&" andf®>fs%, the denominator of Equation
(4a) is also positive. This means that a balanisdin China’s wealth (increase W with
constant NFAs) unambiguously makes the dollar agpgie relative to the yuan (except if
simultaneouslyis~ falls). Strikingly, though, China’s wealth has ingpact on the euro-dollar
exchange rate (Equation 4b): a rise in China’s thealakes both the dollar and the euro
appreciate in equal proportions against the RMRabse the rise in Chinese demand for
dollar and euro assets is not matched by any isergatheir supply.

Figure 1: Net foreign asset positions, 1999-200H, USD bn

1000

-500

-1000

-1500

-2 000

-2500

1999 2000 2001 2002 2003 2004 2005 2006 2007

Source: Lane and Milesi-Ferretti (2007, 2009 umat

° In Figure 1, the three NFAs do not sum to zerog&ba balanced framework, we would need to add &t 6f the
world” as a fourth country, which would make the asymuch more complicated. In our framework, we vather
consider China a shortcut for large surplus emegrgiconomies. All in all, since the internationaliaatof the yuan
and opening up of China’s financial account will tely gradual, we can consider that when our singatfon
applies, China’'s NFA will have increased considerably.

10
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However, Equation (4a) and (4b) are not reducethdosinceW* is a function ofS; and S
(remember that\* = Ay - SNFA” — SNFAF). The reduced form of the euro-dollar exchange

. . 6
rate is the following:

+¢° Y )A - DY NFA

+¢Cf$E)A€_(DENFAE (5)

m|®c

s _|f
s |f

With &V =({1- U )Jp° - £ and ®F =(1- f5)-g°fE.

@’ and &F represent the impact of a transfer of wealth sUmited States (resp. to the Euro
area) on the global demand for dollars (resp. gutoghe standard case, we assume that the
home bias (captured byflwith i=U,E) is large enough so th@’, @ > 0. Then, given that
both NFA” and NFAF are negative, the numerator and the denominat@qaftion (5) are
both positive. Holding all NFAs constant, a riseasset supply in dollars (resp. in euros)
triggers an appreciation (resp. depreciation) efdbro against the dollar, whereas the supply
of yuan-denominated assets has no impact on tleédeliar exchange rate. In turn, a fall in
the US NFA position, which means a transfer of wefitbm the United States to the rest of
the world, translates into a depreciation of thdafcagainst both the yuan and the euro.
Similarly, a fall in the Euro area NFA position neskthe euro depreciate against both the
dollar and the yuan.

In the case of a large bias of China in favor dfadassets, howevey is close to zero, so
that @ < 0. In this case, a fall in the US NFA posititi|ding the Euro area’s NFA constant,
means a rise in the global demand for dollar netatto the euro, hence an appreciation of the
dollar against the euro. This is because China’d MiEreases while the Chinese asset holder

has a strong preference for the doTIar.

Table 2 depicts the sign of the various partiaivdgives.

6
Here, we concentrate on the impact of China on tine/éollar exchange rate. Results for the dollaryexchange
rate are reported in Appendix A.

7
This result is in line with Blanchard et al. (20@%xtreme dollar preference” case).
11



CEPII Working Paper 2013-14 The Impact of Yuan Internationalization...

Table 2: Impact of asset supplies and NFAs on these/dollar exchange rate,
flexible regime

R s S KT

+ NFAY -if dY>0
A - NFAE + if F>0

Ay 0

2.2.A peg on the dollar

We now assume that the yuan is pegged to the dokaiS; is exogenous. The model is
solved for the exchange rate of the euro agairestdtiilar ($/S;) and for the share of the
dollar in China’s portfoliofs". Starting again from Equations (2a) and (2b), @& g

Gp/C
EWE_(rowe - NFaY)

S__S (6)
S fEWE - NFAF

A balanced increase in China’s wealth (risé\fh with constant NFAs) now makes the euro
appreciate against the dollar. The reason is diyete equation fols~ in Appendix A: when

increases, China reduces the share of the daollas iportfolio so as to maintain its peg
(otherwise the yuan would depreciate against thiardsince the rise iV© here is triggered
by a rise in the supply of yuan-denominated assEts)a fixed share of foreign assets in the
portfolio (f), this means raising the share of the euro.

Like in the flexible regime case, we now solve thedel in terms of asset supplies and NFA
positions:

fsf‘* +- 1 - FONFAY +(F9 - 1Y)A

S
S (F5 - 18)A —(1— fF - FC)NFAE 0

Due to limited internationalization of the yuan, wan assume thd{’ andfy" are small
enough so that-f’ - f¢>0 and1- fF - ¢ >0. With NFA® < 0, the denominator of the
expression in Equation (7) is positive. Hence,ewd appreciates against the dollar whenever
the supply of yuan-denominated assets increasss i(riAy) or when the Chinese portfolio
opens up (rise if). The reason is the same as above: to maintaipeheon the dollar,
Chinese authorities reduce the share of the diolltiveir growing portfolio, which means that

12
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they increase the share of the euro, triggeringra appreciation against both the dollar and
the yuan.

Now, a fall in the US NFA position (holding the Bpean NFA constant) triggers a
depreciationof the euro against the dollar. This is becauseetis a wealth transfer from the
United States to China, which means a fall in tleb@ demand for dollar to the benefit of
the yuan (except if° is very large). To avoid an appreciation of tharywagainst the dollar,
Chinese authorities buy more dollar-denominate@gtasfience they reduce the share of the

euro in their portfolio, which in turn weakens #gro against the dollgrA fall in the NFA of
the Euro area also leads to a depreciation of tine #hrough the more traditional channel
(transfer of wealth from the Euro area to Chind| fia the global demand for euro-
denominated assets).

In a similar way, a rise in the supply of dollamdeninated assetsAf) now triggers a
depreciationof the euro against the dollar. The reason isntheease in the US demand for
yuan-denominated assets, which makes Chinese dighancrease the share of the dollar in

. . - 9
their portfolio to oppose an appreciation of tharyu

Table 3 summarizes the impact of the various véegabn the euro/dollar exchange rate.

Table 3: Impact of asset supplies and NFAs on exchge rates, dollar peg

Ag . +

NFAY
A - NFAE +

Ay +

3. THE IMPACT OF YUAN INTERNATIONALIZATION ON THE EURO  -DOLLAR EXCHANGE
RATE

We now study the impact of the internationalizatiminthe yuan on the reaction of the
euro/dollar exchange rate to the various variabiestioned in the previous tables. To do so
we calculate how the derivatives presented in BBland 3 react to changes in the share of

8
In a more sophisticated model, Mazier and TioubEagd\liti also find the dollar to appreciate vis-&\he euro
whenever there is a negative shock on the US trddads if the yuan is pegged on the dollar.

9
Note that this effect disappears'ifs” (no internationalization of the yuan).
13
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the yuan in US and Euro area portfolibs]ding the share the euro (resp. the dollar) ie th
US (resp. European) portfolios constant (hence,stamt £ and £5). In most cases, the
impact of yuan internationalization derives frone tteduced forms obtained in the previous
section. In a few cases, however, we have to sietkee model to get clear-cut result. We
first present the calibration of the model befoigcdssing the results obtained for the impact
of yuan internationalization.

3.1. Model calibration

In four cases, we have to simulate the model tankmether yuan internationalization will
increase or decrease the reaction of the eurordeiehange rate to shocks. To get robust
results, we successively simulate the model aroandymmetric and an asymmetric
equilibrium.

In the symmetric equilibrium, the three countriesvdr equal sizes: asset suppligsare
normalized to 100. Additionally, the extent of firtgal openness is the same in the three
countries {=0.2), and symmetric across the different currenig=0.1). Bilateral exchange
rates are normalized to unity and NFAs are all etuaero (see Appendix B, Table B.1).
This first, symmetric equilibrium allows us to higjht possible asymmetries stemming from
the Chinese asymmetric exchange-rate regime (inpég case) while eliminating any
asymmetry arising from the initial equilibrium. i however far from the real world where
the United States and the Euro area display corbfgasizes, but China’s size is about half

. 10 - . . .

the US size, at current exchange rate&dditionally, as illustrated in Figure 1, both th&s
and the Euro area’s NFA positions are negative, taedformer is more negative than the
latter, whereas the Chinese NFA is positive. Caestl/, we simulate the model around a
second, asymmetric equilibrium where asset suppliesl10 in the United States, 100 in the
Euro area, but only 50 in China, and the US and Boea’s NFAs are negative. To close the
model, we assume asymmetric portfolio choices wtterg/uan represents a small share (only
2.5%) of international portfolios, whereas the dolfepresents as much as 40% of the
Chinese portfolio (see Appendix B, Table B.2).

These two sets of simulations are used to deterthimémpact of a variation in the share of
the yuan in the Euro area’s portfolio on the sénsitof the euro-dollar exchange rate to
some of the shocks. The results are depicted ineTéaldor both the floating and the peg
regimes.

10
In 2011, GDP figures are USD bn 15,000, USD bn 13,1@0U8D bn 7,300 for the United States, the Euro area
and China, respectively (sources: World Bank ancé&iat).
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3.2. The impact of yuan internationalization undera floating regime
Shocks to asset supplies

In a floating regime, the dollar depreciates agdnath the euro and the yuan whenever there
is an increase in the supply of dollar-denominatesets As). Following the dollar
depreciation, US investors cut their demand foeifpr assets in order to keep constant shares
of each type of assets (in value) in their portfeliWhen the share of the yuan is higher in US
portfolios, the selling of Chinese assets by USstors is greater, which makes the dollar
depreciate relatively less against the yuan thamnagthe euro. In turn, Chinese investors see
the yuan appreciate less against the dollar thamstgthe euro. Hence they buy relatively
more euros. On the whole, the euro appreciates agamst the dollar than in the case where
the yuan plays a minor role in the US portfolio.

Conversely, when there are more yuans in the Earopertfolio, then an increase in the
dollar supply has less impact on the euro-dollaharge rate. In this case European investors
buy more yuan assets following the euro appreciatidhich puts downward pressure on the
euro.

The results are symmetrical for a shock on the lsupfpeuro-denominated assets)

Finally, it can be observed from Table 4 that, ket the share of yuan-denominated assets
in US and European portfolios, the euro-dollar exgje rate is insulated to shocks on the
supply of Chinese assets.

On the whole, then, a higher share of the yuan Isameously in US and in European
portfolios has benign effect on how the euro-dodachange rate reacts to shocks on asset
supplies.

Shocks to NFAs

The results are somewhat different for shocks oM3d\FAn the base case, a rise in NFA
(holding NFAS constant) makes the dollar appreciate againstthetlyuan and the euro. This
is because, due to the home-bias, a transfer otiwiram China (whose NFA falls) to the
United States (where it increases) raises the gldbmand for dollar-denominated assets.
Suppose now that the share of the yuan increastteityS portfolio. Then, following the
same transfer of wealth, US investors will incredse more their demand for yuan-
denominated assets, which stabilizes the dollanyarxchange rate. If the yuan depreciates
less, then Euro area’s investors buy less of itclwhlso stabilizes the euro.

A higher share of the yuan in Euro area’s portfaligo attenuates the impact of the shock on
the euro-dollar exchange rate: since the euro dgtes, Euro area residents cut their demand
for both dollar and yuan-denominated assets. Ifytren weighs more in their portfolio, they
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sell more yuan, which stabilizes the euro. Hente internationalization of the yuan
unambiguously reduces the vulnerability of the edwlar exchange rate to a US NFA shock.
Symmetrically, it makes the euro-dollar rate aksslreactive to a Euro area NFA shock.

Summing up

It can be concluded from this sub-section thaf free-floating regime, a simultaneous rise of
the yuan’s weight in both US and Euro area’s pbafawould make the euro-dollar exchange
rate less vulnerable to bilateral imbalances betvestner the US or the Euro area and China;
conversely, RMB internationalization would not famdentally change the reaction of the
euro-dollar exchange rate to shocks on the suppdjtioer dollar or euro-denominated assets,
while keeping the euro-dollar rate insulated tockisdo yuan-denominated asset supply.

Table 4: Impact of RMB internationalization on euro/dollar behavior

X | O(Se/Sy)/ 0% | a(0(Sd/Ss)lox)l ofy” | a(0(Se/Ss)lox)! ofy"
Float

A $ + + -
Ag - - +(a]
Ay 0 0 0
NFAY - + N
NFA® + - )
Peg on USD

A$ - - +
A€ - + +(a]
Ay + 0 -
NFAY + - -
NFAF + - @

Reading in the model, a rise in the supply of USD-dencatél assets (rise #y) makes the euro appreciate
against the USD (rise i&/S;, first column). This effect is magnified if the U&sidents hold more yuan-
denominated assets in their portfolios (highét, second column) but attenuated if Euro area rasideold
more yuan-denominated assets in their portfoliagh@rf, =, third column).

Notes we assume NFAO, NFAF<0, 1 -f\V - > 0 and 1 - > 0. @ Obtained by simulation of the
linearized model around two alternative initial mtsi— see Appendix B.
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3.3. Yuan pegged on the dollar
Shocks to asset supplies

We know from Section 3 that when the yuan is peggedhe dollar, a rise in the supply of
dollar-denominated asset) leads the dollar to appreciate rather than degteeagainst the

euro. The reason is that Chinese authorities bllgrddo prevent the yuan from appreciating
against the dollar. This counter-intuitive effestmagnified when there is more yuan in US

portfolios,l ' because the rise in US wealth puts more pressutieeoyuan (US investors want
more Chinese assets), hence Chinese authoritiesmuoug dollars to keep the bilateral
exchange rate stable. Conversely, if there is nyaen in the European portfolio, then the
counter-intuitive effect oRg on the euro-dollar exchange rate is attenuatethigncase, the
depreciation of the euro makes Euro area resiaentselatively more their demand for yuan-
denominated assets, which alleviates the pressurthe yuan and reduces the needs for
Chinese authorities to buy dollars. On the whdile, gimultaneous rise in yuan-denominated
assets in US and Euro area portfolios has an ambsyand probably limited effect on the
reaction of the euro-dollar rate to shocks on tiply of dollar-denominated assets.

As for shocks on the supply of euro-denominate@tasfc¢), they have the usual impact on
the euro-dollar exchange rate: a rise Aa leads to a depreciation of the euro. The
internationalization of the yuan in either US orr&@area’s portfolios tends to mitigate this
impact: both types of investors cut by a larger amidheir demand for yuan-denominated
assets, which reduces the necessity for the PB&dGytonore dollars.

Finally, we note here that more yuan in Euro argadstfolio tends to attenuate the
asymmetric impact of the supply of yuan-denominaedets on the euro-dollar exchange
rate: whenAy rises, Chinese authorities sell dollar-denominatssiets to prevent the yuan
from depreciating against the USD. In doing soytphat downward pressure on the dollar
against the euro. Hence the euro appreciates gqamdinst the yuan and against the dollar.
The European investor reacts by buying more foraggets. If the weight of the yuan in the
European portfolio is higher, there is relativelyomn demand for Chinese assets, which
reduces the downward pressure on the yuan, hesgeeaduces the sale of dollars by China’s
central bank: the dollar depreciates less aganesétiro. Conversely, more yuan-denominated
assets in US portfolios does not affect the asymmetfect of a rise irAy. This is because
any additional purchase of these assets by US tongeffollowing a dollar appreciation) is
matched by an additional sale by Chinese authsritie

On the whole, it can be concluded that a simultasetse in the share of yuan-denominated
assets in US and European portfolios has eitheugad or a mitigating impact on the impact
of asset-supply shocks on the euro-dollar exchaatge

11
Here we limit ourselves to the case thatftffeandf, stay small enough so that £,“- >0 and 1 - {*>0.
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Shocks to NFAs

Table 4 shows that the counter-intuitive effecaathock on NFA (a rise in US NFA triggers

a dollar depreciation against the euro) is unandaigly attenuated by the internationalization
of the yuan, be it in US or European portfoliosislis because the PBoC buys less dollars (to
avoid a depreciation of the yuan) since both US Buarb area investors tend to buy more
yuan in reaction to the increase in their wealtl$ (dvestors) or to the appreciation of their
currency (Euro area’s investors).

Summing up

One striking feature of the internationalizationtleé yuan is the attenuation of the counter-
intuitive effects of US shocks on the euro-dollarcleange rate stemming from the
asymmetric exchange-rate regime of China. Combinirege results with those obtained
under a free floating regime, it can be concludeat the internationalization of the yuan is
able to (i) attenuate the reaction of the euroadta@ixchange rate following bilateral, external
shocks between the US (or Euro area) and Chinat{@énuate the distortions generated by a
fixed yuan-dollar peg; and (ii) be relatively naltvis-a-vis shocks to asset supplies. It can
then be concluded that yuan internationalizatioruleichelp stabilize the euro-dollar rate,
whatever the exchange-rate regime of China.

4. A DYNAMIC MODEL

So far, we have considered net foreign asset paositiNFAsS) as exogenous. Still, exchange-
rate variations are deemed to impact on NFAs thrdrade imbalance accumulation. In this
section, we consider NFA accumulation with endogerioade balance. Like Blanchard et al.
(2005), we successively describe portfolio balailge accumulation and trade balances.

4.1. The portfolio balance

Indexing byt NFAs and exchange rates at the end of pefidte dollar and euro market
equilibria write (see Equations (2a) and (2b) wheealths are expressed as their functions of

asset supplies and NFAS)

=l ) SEA TN, A S| -
A =(1_ f E)(A€+NFAU)+ S feu (A$+NFAU)+ fec(Si_NFAE _% NFAUJ (8b)

12
Asset supplies are kept exogenous and indepentigmteo
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As usual, the equilibrium of the yuan market istead by the Walras law.

4.2. NFA accumulation

To see how NFAs accumulate over time, it is usefgtart from the following expressions:

Se feW" _ FPWS
Ssi S

NFA' = f'wY - (9a)

_S W Fwe

NFA" = f "W
A t S$,t S$,t

(9Db)

NFA accumulation then depends on valuation effédtee to exchange-rate variations), on
interest ratesr{, i=U,E,C) and on the trade balance of each countB), (=U,E). For the
United States, we have:

S,/ 4 f8
NFA' = WS (L9 o3 o (1 r) 22— B )
€t-1 -1 t S$I—l (10)
S
~ AW (L) 2 4 TR

-1

By using Equation (9a) at tintel, we can simplify the accumulation of the US N&&\

U _\p\U| gU S€,t/S$,t Ey _ u U& Cy _ U
NFA —V\/t_l{f€ (—S€1—1/8$,t—1 Q+r=)—-(1+r )J+fY ( s, Q+r=)—-(@Q+r )H (11a)

+(1+rY)NFA’, + TR’

Similarly, for the Euro area:

NFAS =VV£1{ f$E[(1+ rY )% -(1+ rE)] + fYE((1+ rc)% —-(1+ rE)]:l (11b)

€1-1 / -1 €t

+(L+r®)NFAS, +TB"

4.3. Trade balance

Finally, we assume that the trade balance of eadhtry depends on its bilateral exchange
rate vis-a-vis each partner (price competitiverefésct) and on the comparative wealth of
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. 13 . . . ..
each partner (income effegt Assuming price and income elasticities are hoenogs across
the three countries, and starting from a symmainit balanced equilibrium, we have:

S, oo (WS )
T’ H[sm %]ﬂ/_ W, +E(s$,t+s$,tw HH 20
TR H{%t -s, j _V\/tE+%[VSZ—f+%VVIUH+ZE w2

where8,y> 0, andz, Z represent exogenous shocks to the trade balaReptacing wealths
by their functions of (exogenous) asset supplies(andogenous) NFAs, we get:

U _ S€,t _ S€,tAe _E U U
T —{g S y{ A+ ZSBt —ZS&t 2NFA +7z (13a)
S _ A L SA_S E
TR = s, S y{ A +—— 25, 25, 2 ~NFA" |+2z (13b)

4.4. Model simulation

Equations (9a,b) (portfolio balance), (11a,b) (N&&cumulation) and (13a,b) (trade balance)
jointly determine our six endogenous variables ural@oating regime: NF&, NFAF, S,

S, TBY, TBE. In the pegged regim&; is exogenous big® becomes endogenous. To further
simplify the model, we assume all interest ratedeoequal r’=rF=r°=r=0.02). We then
linearize the model around the symmetric and asymmenequilibria described in Appendix B
(Tables B.1 and B.2), successively, vétii and)=0.1. This allows us to study the impact of
a permanent, asymmetric trade shock: a negativekaftothe US trade balanc®€ -2) and a
positive, albeit smaller shock on the Euro areaésle balancezZf=+1)!}* This means a
positive shock of +1 on China’s trade balance. et shock is symmetric between the
Euro area and China but asymmetric between theseatwd the United States. Here we
present the results of the simulations around ghangetric equilibrium. Those obtained
around the asymmetric equilibrium are qualitativatyilar (see the graphs in Appendix B).

13

Strictly speaking this is not an income effectsiiit depends on wealth rather than income. Howeirare snterest
rates are assumed exogenous in our framework, there difference between income and wealth effecte Nloat
Blanchard et al. (2005) only consider the exchaage-effect.

4
These shocks represent -2 and +1 percent of UEarmarea’s wealth, respectively.
20



CEPII Working Paper 2013-14 The Impact of Yuan Internationalization...

a. Floating regime

The results under a floating exchange-rate regiraalapicted in Figure 2. As expected, the
dollar progressively depreciates against both th@nyand the euro (the euro stays stable
against the yuan). The decline of the US’ NFA, corad with a weaker dollar, progressively
pushes the trade balance back to balance, andRAeshbilizes. In the Euro area, the NFA
rises but the appreciation of the euro againstdiblar, combined with the income effect,
pushes the trade account back to balance, so tAesiibilizes.

Figure 2: Impact of the trade shock, floating regine
(Deviations from initial, symmetric equilibrium)
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Notes Seuro=exchange rate of the euro against the yB&nexchange rate of the dollar against the
yuan; NFAe=NFA of the euro area: NFAu=NFA of theitdd States.

b. Yuan pegged to the dollar

The results for a pegged regime are reported inrgi@. In this case, the euro appreciates
against the yuan despite the fact that the shosyasnetric between the Euro area and China.
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What happens is that the share of dollar-denominatsets increases in China’s (official)
portfolio in order to oppose any depreciation @ tlollar against the yuan. Then, the euro can
no longer appreciate against the dollar withoutregpting against the yuan. In this regime,
the US NFA falls much more than in the floatingineg because the dollar only depreciates
against the euro.

Figure 3: Impact of the trade shock, pegged regime
(Deviations from initial, symmetric

equilibrium)
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Notes Seuro=exchange rate of the euro against the yie&sshare of the dollar in China’s portfolio;
NFAe=NFA of the euro area: NFAu=NFA of the Unitett®s.

c. Internationalization of the yuan

To study the impact of the internationalizatiortloé yuan on the dynamics of the model, we
simulate the same shock as above under a floatidgagpegged regime, successively, while
setting the share of the yuan in both Euro areald®dortfolio at zero (scenarios with no

internationalization of the yuan, see Appendix BbIE B.3). The results are reported on
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Figures 4 and 5. In both regimes, the internatiaatibn of the yuan magnifies the impact of
the trade shock on the euro-dollar exchange ratat bkeduces considerabily the impact of the
shock on Euro area’s net foreign asset positioesicel the exchange rate plays better its role
as a stabilizing device when the yuan is intermaiaed. The reason for this is the fact that,
when the yuan is internationalized, its depreciatgainst the euro impacts negatively on the
Euro area’s NFA position, which compensates forgbsitive trade shock. The US NFA is
also stabilized by the internationalization of thean, but only in the floating regime (where
the dollar depreciates against the yuan, with pesutaluation effects on the US NFA).

Figure 4: Impact of the trade balance shock, floating regime
(Deviations from symmetric equilibrium)

1.15

D 405
—— RMB
no RMB assets
1
0 10 20 30
t
4
3
(9]
)
z
1
0
0 10 20 30

1

23

0.95
RZd
0.9
0.85
0 10 20 30
t
0
-2
=
[N
P4
-4
-6
0 10 20 30




CEPII Working Paper 2013-14 The Impact of Yuan Internationalization...

Figure 5: Impact of the trade balance shock, pegged regime
(Deviations from symmetric equilibrium)
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5. CONCLUSION

Based on a three-country, three-currency portfolmdel, we have studied the impact of an
internationalization of the yuan on the sensitivfythe euro-dollar exchange rate to various
shocks, in two different exchange-rate regimes. Waee shown that the counter-intuitive
effects arising due to a fixed exchange rate im&lte.g. a transfer of wealth from China to
the United States makes the dollar depreciate siy#ie euro) are more limited when the
yuan internationalizes, and that yuan internatiaaibn also stabilizes the euro-dollar
exchange rate in a floating regime. The dynamisiweerof the model further shows that yuan
internationalization helps euro-dollar variations $tabilize net foreign asset positions
following a trade shock, through enhanced valuagitbects.

We believe these results to be encouraging for Hipolar international monetary system:
even if it does not come immediately with a fre@aflng regime, the internationalization of
the yuan yields some stabilizing properties.
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APPENDIX A: ANALYTICAL RESOLUTION OF THE STATIC MODEL

A.l. Flexible regime

Resolution for the dollar-yuan exchange rate:

_ (FCFE+FofE)A +(F5FC - 1S(- 15)NFAE
%= (fUfE-fEfY)AA —TY ANFA® —-TEANFA’ + TNFA’NF

A
with Y =fU(1-f5—£S)+ 1O (fF - )
== f5(1- 1Y - £8)+ £5( 0 - )
F=(-fY - )-8 -£8)-(f0 - £ - 1)
In normal circumstances, tiies are positive, so the denominator of the exprasiioS; is

also positive (given the negative signs of NFand NFA). However, if China’s portfolio
choices differ greatly from those of the US or Ehego area, th€s can turn negative.

A.2. Fixed peg of the yuan against the dollar
Resolution for the share of the dollar in Chinadstfolio:

fEWEFC
-@- fYE)WE

c U wasU UypsU e A~ @ WP
f$ :%((Ag;_(l—fy )W )+f€W +f$W ::s;_((l_fE;WEJ_Ae

ReplacingW\* by its function of NFA and NFA, we get:
(FEFY —£EFY)AA - WANFA" —fcff%NFAE +W,NFA’NFAE - £ 5(1- 1Y )ANFA’ ~ f°f$EA€%+ fE(FY - £C)ANFA

TEAA — 1A NFAS
S

£ =

— fEANFA’ 1+ NFAE)+ £ ANFA®

with W, = fU{1- F5—£C)+ £EFY and W, = (1- U J1- £5 - £¢)+ £ E(FC - V)
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APPENDIX B: LINEARIZATION AND SIMULATION AROUND A SYMMETRIC EQUILIBRIUM

Table B.1: Symmetric equilibrium

United States Euro area China
Exogenous variables
A 100 100 100
fl 0.2 0.2 0.2
fj fl=f"=0.1 F=f5=0.1 £=f=0.1
Endogenous variables: baseline values
NFA 0 -
S 1 -
Table B.2: Asymmetric equilibrium

United States Euro area China
Exogenous variables
A 110 100 50
fl 0.2 0.2 0.5

fj

f&’ =0.175, §Y =0.025

§=0.175,§F=0.025

£=04,f=01

Endogenous variables: baseline values

NFA
S

-24.6307
1.2756

-7.614
1.0738

Table B.3: Symmetric equilibrium with no internationalization of the yuan

United States Euro area China
Exogenous variables
A 100 100 100
f! 0.2 0.2 0.2
fj fY=0.2,f"=0 ££=02, {F=0 tc=f"=0.1
Endogenous variables: baseline values
NFA' 0 0 -
S 1 -
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Figure B.1: Impact of the trade balance shock, floating regime
(Deviations from initial, asymmetric equilibrium - Table B.2)
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Figure B.2: Impact of the trade balance shock, pegged regime
(Deviations from initial, asymmetric equilibrium - Table B.2)
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