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Abstract:

World imbalances have been increasing since theaéride 1990s, mainly with a large US
current account deficit facing Asian surpluses. M/omacroeconomic adjustments are
usually analysed with general equilibrium modelsompler portfolio models which are not
always consistent at the world level in terms afeés and consider that all the adjustments
are realised through relative prices with productiemaining constant. Stock flow consistent
(SFC) models in the lines of Godley and Lavoie 42@hd Lavoie and Zhao (2006, 2008) are
more appropriate, as they give a comprehensivergemn of the real and financial flows
and stocks at the world level, can include moshgfedients of the previous models and do
not presuppose that adjustments are limited totnedaprices. Two SFC three countries
models have been considered, the first one witkea ollar-yuan parity including a version
with Chinese foreign reserves’ diversification, gecond with a flexible dollar-yuan parity
which can be freely floating or following a ChineSentral Bank’s targeted policy on the
level of the current account or of the reserves.

In the first configuration, with fixed dollar-yuaparity, supply shocks like a loss of
competitiveness have a significant impact on wamdbalances. Initial shocks are partly
compensated thanks to the euro-dollar variationistba fixity of the dollar-yuan parity limits
the adjustments at the benefit of China and atekeense of the USA and the EU. The
introduction of a diversification of China’s foreigreserves changes the adjustments
mechanisms at the international level, mainly a #xpense of the EU due to the dollar
depreciation and the euro appreciation, but not anradical manner. International
imbalances are amplified with larger Chinese suspand EU deficit, the US deficit being
only slightly reduced.

In the second configuration the dollar-yuan parity floating according to various
mechanisms. A flexible dollar-yuan exchange rat@eaps as a powerful adjustment
mechanism to reduce world imbalances characterised US deficit and a Chinese surplus.
The contrast is clear with the first configuratiorhere only the euro-dollar exchange rate
was floating with a fixed dollar-yuan parity. A élg floating yuan is unrealistic in the actual
state of the Chinese monetary and financial sysBarhmore managed exchange rate regimes
for the dollar-yuan parity, where the Chinese CahtBank intervenes to reach a target,
either on foreign reserves in dollars or on curremtcount level, give rather similar
adjustment mechanisms. They can reduce world imbatain similar proportions as a pure
floating regime. This approach doesn’t detail thetitutional forms of such exchange rates
regimes. In spite of its theoretical aspect, theepiloating yuan regime can be used as a
useful reference to examine in more details théemihces between fixed and floating
exchange rate regimes.
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1. Introduction

World imbalances have been increasing since theoéiide 1990s with a large US current
account deficit facing Asian surpluses, mainly @sie and Japanese ones (figure 1). The
European current account has remained close tdigun, but with huge intra-European
imbalances. These imbalances are far larger that kdd been observed in the past and can
hardly be regarded as sustainable, in spite of “Bretton Woods 2” thesis which is
sometimes advocated. During the last years onlgdaradjustments have been achieved with
a small reduction of the US deficit following witlelay the dollar depreciation and the world
slowdown since 2007. The actual financial crisis ba regarded as an indirect consequence
of these US imbalances.

Figure 1: Current account balances (in % of GDP)
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After the nominal appreciation of the dollar betwd®95 and 2002 against the euro and the
yen, the dollar has depreciated significantly agiaihe euro, but only moderately against the
yen. It is well known that the yuan has remaineggeel to the dollar since 1994 with only a
limited appreciation since 2005 (figure 2). In redfective terms evolutions are slightly
different. The real depreciation of the dollar bagn rather moderate between 2002 and 2008
with opposite evolution of the euro and the yene Buro has appreciated significantly, in
sharp contrast with the real depreciation of the.yeastly the yuan has only slightly
appreciated (figure 3).

These evolutions can contribute to explain the iptensce of large world imbalances. The
depreciation of the dollar has been too limitethdoe a significant impact on the US deficit.
The yen’s real depreciation and the persistency t#rge undervaluation of the yuan have
amplified the external surpluses of these two caemtin spite of a marked euro appreciation
the European current account has been only modleggeeriorated due to the poor growth
performance of the EU.



Figure 2: Bilateral nominal exchange rates (baselB95)
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Figure 3: Real effective exchange rates (baselDab)
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The future of these global imbalances can be sfudiarious ways. World macroeconomic
adjustments are usually analysed with general ibgiuitn model (Obstfeld and Rogoff, 2005)
or more simple portfolio models (Blanchard et aDP5) which give interesting analysis of
the impact of exchange rates adjustments, the oaresurn differential or the valuation effect.



But these models can be criticized at differenelgvEspecially, they consider that all the
adjustments are realised through relative priceth wroduction and income remaining
constant, which is rather unrealistic facing ladydlar depreciation. Stock flow consistent
(SFC) models in the lines of Godley and Lavoie (®08hd Lavoie and Zhao (2006) are more
appropriate, as they give a comprehensive desamiptf the real and financial flows and
stocks at the world level, can include most of @ajents of the previous models and do not
presuppose that adjustments are limited to relatices.

The paper is organized as follow. A second seatesumes the theoretical background. A
third section presents a SFC three-country mod#i e USA, China and the euro zone.
Two versions will be considered, the first one wétHixed dollar-yuan parity including an
active policy of the Chinese Central Bank regardiegeserves’ diversification. The second
version with a flexible dollar-yuan parity, whichrcbe freely floating or following a Chinese
Central Bank’s targeted policy on the level of therent account or of the reserves, will be
presented in a fourth section. A last section amhes.

2. Theoretical background

Applied forecasting macroeconomic models pay fesndion to financial sector, due to the
difficulty of modelling of the financial variablesAt a more theoretical level, world
macroeconomic adjustments are usually analysedtwdtkinds of models.

General equilibrium models (Obstfeld and Rogoff0)20give a representation of the world
economy with a distinction between home and forgagrmduced traded goods and between
traded and non traded goods using two or threetdeanThe general pattern of these models
is based on traditional consumers’ choices accgrtiinelative prices which are formalized in
detail. On each market supply and demand adjusudgr relative prices with production
which are supposed to be constant. Using the meigio assets, current accounts can be
computed for each country. Given the structurerofg assets and liabilities in each currency,
valuation effects can be introduced. Last, it sogdossible to analyse the effects of changing
interest rates. The model is used to evaluaterdiitescenarios describing how the US current
account can return to equilibrium thanks to exclearage adjustments of the dollar, euro and
yuan.

The model is rather powerful, as it can incorpoat@hole set of effects (valuation effects,
differential in the interest rates, traded and traded goods). One of the main results is the
importance of the terms of trade between traded raord traded goods, which are often
underestimated in this kind of analysis. Conversilg valuation effect seems less important
than in other studies (Gourinchas and Rey, 2003t ftBe model suffers of several
weaknesses. First, productions are supposed gwieich seems rather unrealistic with the
amplitude of exchange rate adjustments (around BO®éal terms, of even more). Second,
the model is focused on the real sphere. The liitk the financial sphere is realised only
through a rigid matrix of the structure of assetsl diabilities in each currency without
consistent analysis of the stock-flow dynamics.rdhas it is usual in this kind of model,
there is no analysis of firms’ investment. Lasg thodel is only in real terms. Inflation is
introduced in a very simplified way with the hypesiis that Central Banks control inflation
rates.

A simpler portfolio model of exchange rate and entraccount (Blanchard et al., 2005) is
only focused on the USA and the rest of world. Tegoiations are considered, one describing
the portfolio balance, the second the current aacbalance, with two main variables the US
net debt and the dollar exchange rate. The moderporates valuation effects and, in an



exogenous manner, the difference between US arelgforrates of return. The dollar
devaluation necessary to return to a balanced Uf&rduis evaluated (around 40%) and
alternative scenarios are built.

The model is more elegant and easier to managetlieaprevious one. But it suffers of the
same weaknesses. Production is supposed to reroagianot and all the adjustments are
realised through relative prices. The descriptidrfimancial variables is highly simplified
with only one asset, whose supply is taken exogendie in the previous model there is no
real capital accumulation. With constant produdiand assets, international macroeconomic
adjustments are analysed in a too restrictive wag. integration between real and financial
variables, although central in the core of the nhaajgpears limited

Stock flow consistent (SFC) models in the linesofdley and Lavoie (2005) and Lavoie and

Zhao (2008) are more appropriate, although lese wpmead in the economic literature. They
give a consistent analysis of the real and findrftoavs and stocks at the world level with a

comprehensive description of the main agents, hmlds firms, banks and government.

Starting with two countries, the USA and the refsthe world, they have been enlarged to
three countries to analyse US and Chinese imbaaftey can include most of ingredients

of the previous models, as valuation effects afférginces between the rates of return. They
do not presuppose that adjustments are limiteeéladive prices, as production is determined
by the global demand like in the Keynesian traditiBxchange rates result from an implicit

determination by confrontation of supply and demahédssets, but depend of adjustments of
the whole model. Fixed exchange rate can be intedlin some configuration, as in a

simplified version of the Chinese exchange ratecpollThese SFC models are also close to
Taylor’'s (2004) approach, but without including additional exchange rate expectation

equation, which is an important difference.

Two SFC three countries models will be consideredhis paper. The first one, close to
Lavoie and Zhao (2008), will mix a floating exchangte for the euro-dollar parity and a
fixed dollar-yuan parity, with a version includirapm active policy of the Chinese Central
Bank regarding its reserves’ diversification. Thecand model will introduce a flexible

dollar-yuan parity which can be freely floatingfolowing a Chinese Central Bank’s targeted
policy on the level of the current account or af teserves.

3. A SFC three countries model with fixed dollar-yan parity

The world economy is divided in three blocks, th8A) Europe (the euro area) and China.
The dollar and the euro are floating while the ydalar parity is fixed. Two kinds of assets
are considered in each country, banking deposi@ twmeasury bills, issued by each
government and held by households and the bankewjors of each country. Firms

accumulate fixed capital and finance their investtady profit and credit. Wage share and
prices are supposed constant. World adjustmentsresased both through income and
exchange rates.

The model describes how the different parts ofvtleeld economy react to demand shocks
(like decline of domestic demand) or supply shad#c(ine of competitiveness). The impact
of a change in the foreign reserves behaviour @& @hinese Central Bank with a

diversification in favour of European bonds is adsadied.

3.1. The structure of the model



Each area is composed of four sectors (househflohs, government and banks, including
Central Bank). Exchange rates are defined as 1&=a2¥ and 1€=1/xr1$= xr3¥. Table 1
describes the balance sheet of each sector. Na&gnaunts in flows and equations of the

model are given in annex.

Table 1: The balance sheet of the three areas

€ = euro area $ = USA ¥ = China

H F Gov CB H F Gov| CB H F Gov CB Sum
Capital K K K¥ YK
Money | MF — M YR —M® M¥ —MF 0
Bills € | B% —B® B%he By/xr! B we/xrt | BS.xr® Byep, XI° 0
Bills $ B$€_XI‘:l B$Cb€xr1 B$$ —B$ B$cb$ B$¥.XI'2 B$¥CbXI'2 0
Bills ¥ | BYxr® BYy/xr? B —B* By 0
Loan —If L® —L® L® ¥ L€ 0
Wealth —\fh —V€f B€ -V€ cb —V$ h —V$f B$ 0 —\/‘¥ h —V¥f B¥ 'V¥ cb >V
Sum 0 0 0 0 0 0 0 0 0 0 0 0 0

Equilibrium of goods and services
(1)  Y=Ct+ G+ F+XE—IM®
Y¥=C+&+PF+x*-IM*
Y =C'+ G+ 1P+ X¥ - IM¥

Foreign trade

Exports
(2) Xt= X% + X%
B) X% = IM%xrt
(4)  X&=IM¥%/ x®
x$ - x$€ +x$¥
X% = IM&y/ xr*
X% = IM¥/ xr®
X¥ = X¥€ +X¥$
X¥ = IM&%. xr®
X*s= IM¥%. xr?
Imports
(5) IME= IM%+ IM&,
IM®= IM% + IM%¢
IM¥= IM¥s+ IM ¥
(6)  LogIM®= He1+ Hez LOGS - HesLogxr
(7)  LogIM% = pea+ Hes LOGSE + Heg LOgXP

LogIM® = 1 + puz LogS® + py3 Logxr®
L09|M$€: Hus+ Hus .L09§ + Hue .Lngrl
LogIM* §= pe1 + Heo LOgS' — pesLogxr?
LogIM*e = Hea+ Hes LOGS — Hes Logxr

Sales equals domestic and foreign demand in eagttrgo

S=C+C+F+x°

(8)
$=C+G+1F+x°



S=C'+G+I"+X"*

Households
Disposal income
(9)  YD& =WE+Ey Baa+ 1P Bl + My BYegat FgaMSy — T
Haig-Simons disposal income including capital gains
(10)  YD%s= YD +A(XrY).B¥e.1 + A(L/XP). B¥ess
YD¥ = WP + 4 B%q1 + 171 B + 11 Blsga+ oM — T8

YD¥%= YD® +A(L/xrY).B%s1 Igllxrz Bm
YD¥ = \/\f‘+rlB¥dl+rlB¥dl + B%q1+ FgaMg'a— T
YD¥%s= YD¥ +AXI). Bée.rt A(XI?). B¥sr

Taxes

(11) T =6°(W*+r", -B€€d—1 + |$-1 -B$€d—1 + r¥_1 Beaa+ FgaMgty )
T=0*W*+ |$1 B+ r 1 B 50 1+ Py Bt PaaMd®y)
T =0 W¥+ ¥y Baa+ F1 BSar + P Bhaa+ FaaMd'a)

Households’ consumption with wealth effect
(12) C =0e1YD%s+ aeaVoh 1
= ag1 YD%hs+ ag2 Vs

C = a1 YD s+ a2 V¥ g
Households’ wealth accumulation
(13) AV& = YDGs—C

AV% = YD%s-C

AV¥, = YD%s—C

Households’ bonds demand

According to Godley-Tobin’s approach, assets’ desndepends of the rate of return of the
different assets. For foreign assets expected egehaates variations would have to be
included, which would improve the determinationeathange rates. However this approach
raises many difficulties, especially econometriesnit will be developped later on. It can be
supposed, for simplicity, following Godley and Lawothat expected exchange rate variation
is constant (positive or négative) and is considl@asequal to zero on avearge.

(14)  Beq= V& (Yoo + Yera I° + \/e12r$ + Yeral'+ Ye1arq)
(15) Bleq = VEi(Yezot Veor I + Ve22r$ + Yeoal'+ Ve2d® )

(16)  B'ea= V& (Yesot Yes1® + Yeaol® + Yeaal™ + YeaalSa)
(17bis) Mg = V& (Veao + Yearr® + Yeaol® + Yeas'+ Yeaar®s)

ah

B® 4= Vh (Yuzo + Yura I° + Yuzzr® + Vu13r “+ Yu14r )
B® 4= Vh (Yuzo+ Yuz1T° + Yuzal® "'\/u23r + Yuzd )

B¥sa = Vh (Yuso+ Yusz IS + Yuazr® + Yuaar® + Yuzar® o)
M% = Vi® (Yuao + Yuar I°+ Yuazr® + Yuas™+ Yuaar® o)

o

¥ ¥ e $ ¥ ¥
B€¥d = Vh¥ (Ye1o + Ye11 r€ + Vclzg; + Vc13£ + Vc14¥r d)
B*d = Vh (Ye20t Ye21 ™ + Yeool ™ + Yeo3l '+ Yeod ™ o)



B$;éd = Vh: (Ye0+ Yesr ri+ Yeaal® + Veas ri"‘ Ye3a rj )

M¥4 = Vi (Voao + Yoar 1€ + Yeazr® + Yoasr™ Yoaar™ o)
Coefficients must respect some constraints accgrgirGodley and Tobin’s approach (see in
annex)

(17) M= Vi — B — B%eq— Bleg
Ma = Vi’ — B’sa— B%q — B'sq
M = Vi — B — B — B

Given the accountable constraint on householdsltiyeanly three assets’ demand equations
are independent. Deposits’ demang (#7bis) will not be writen in the model.

Government
Public deficit is financed by issuing Treasuryil
(18) AB% =G '— T+ rf1.B% - Py

AB% =G - T+ ,1.B% - Py

AB% =G - T +r1.B1—- Py
Public expenditures G are exogenous. Banks’pefibmpletely transfered to government as
taxes. Consequently banks’ saving is nil.
(19) Pop=r"1 .Bpesa+ r'1 Blopesaxrt+ 154 LSy — Fga Moty

oo = "1.B%pgs1 + 170.BSnssdXrL+ Py L2y — Py M’y
Pfp = P B¥oovs 1t P Biopvsaxr?+ 15y Bopysaxr® + i L% — Fya Mgy

American and European Treasury bills are boughtdaiseholds and banks of the three areas.
On the opposite Chinese bills are bought only bin€se banks and households of the three
areas.
(20) B€ = B€€s + B€cb€s+ B€$s +B€$cbs+ B€¥s+ B€¥cbs

B15s= B$$s + B$cb$s+ B$€s+ B$cb€s+ B$¥s+ B$¥cbs

B¥s: B¥¥s + B¥cb¥s+ B¥€s+ B¥$s

Equilibrium between supply and demand of assetsdogeholds
(21) Bfes= BYeaxr®
(22) Bes= B xr*
(23) B€€s= B€€d
B€$s: B€$d. xrl
B¥$s= B¥$d, XI’2
B$$s: B$$d
B€¥s= B€¥d/ xr3
B$¥s: B$¥d/ sz
B¥s= B

Firms
Wage share is supposed constant.
(24) W =2 Y
W = 7»3; Y$
W =2y Y¥
Profit is determined as a sold.
(25) P=YS-We-rf L%,
|§: Y$—V\/$ -r$|-1L$.1
ﬁ: Y¥—V\/¥-r¥|_1L¥_1



Investissement is determined following an acceterptinciple with a desired capital stock
K™ and a constant capital productivity at long term. iAfluence of the rate of profit and of
the credit cost could be added later.
(26) I =ye (K™ -K°y
27) K=(1-3K 1+
(28) K€=we .Y*,
Investissement is financed by non distibuted prafitl debt. Firms can obtain all the credit
demanded without rationing.
(29) AL, =F-F
Firms’ wealth is given by:
(30) V&E=KE-L®
or
AV = P - 8 K®

1® =g (K™ - K® )
K®= (1 -8)K® 1 + I°
KT$ =Kg . Y$ 4

Banks

We considered an aggregated banking system withdmtmercial banks and Central Bank.
We suppose the US Central Bank doesn’t hold forbmmds due to the international statue of
the dollar. It doesn’t need foreign reserve&4B= 0). On the opposite European and Chinese
Central Banks hold foreign bonds, US for the ECB, &hd European for the CCB. There are
valuation effects due to exchange rate variationisEeuropean and Chinese banks accumualte
net wealth in spite of the lack of saving. Forergeerves are described in a simplified way
without a specific line like « gold and currenciesr « foreign reserves ».

Banks supply all the credit demanded by firms. Mosigpply is endogenous.

(31) Ms€ = L€s+ B€cb€s+ B$cb€s?(r1 'VB€

(32) ME =M
(33) L%=L%
$_ 1% $ € $
Ms =L s;' B chgst B cb$s’xr1 - VB
s = My
L%= L%
Ms¥ = L¥s+ B€cb¥s Xr3 + Bﬂ‘;cb¥9(r2 + B¥cb¥ 'VB¥
Ms* = Mg*
S d
L% = L%

Equilibrium between bonds supply and demand by $ank
(34)  Bepea= Becvs
ch$d = B $cbs
cbvd = Bycos
(103) Bepys=Bopva Xr°
(104) B€cb$s: B€cb$d xrl
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(105) Eepes= B:cb€d /XZ(l
(106) Bepya= BPcovs XT

The US Central Bank has no reserves

(107) Bepsa=0

Banks’ wealth increase is due to valuation effeétte US banks’ wealth is equal to zero due
to the lack of reserves.

(108) AV, = B¥pesalixrl

(109) AV, = B pgs1A(1/xr1)

(110) AV = Bovs 1AXI3 + Blepys 1AXI2

Interest rates are exogenous in each country. Méaxghaviour could be introduced later.
r=n=1Ig

Exchange rate determination

Equation (22) describing supply and demand of Usdsdy European households is used to
determine the euro-dollar exchange rate xrl in mplicit manner. As the euro-dollar
exchange rate is floating, we suppose the foreegarves held by the ECB are constant.

(22 bis) xrl = Beq / B

(111) B’weq= constante

The Chinese currency is anchored on the dollarthadyuan-dollar exchange rate (xr2) is
constant. The euro-yuan exchange rate (xr3) isifigand the foreign reserves of the CCB in
euros are supposed constant.

(112) xP = xr/xrt

(113) B = constante

All the accounting equations are written, excep.dfguation (20) describing the equilibrium
between supply and demand of European bonds wilbeavritten and will be used to check
the accounting consistency of the model.

(20) B€ = B€€ + B’€cb{=3+ B€$s+ B€cb$s+ B€¥s+ B€cbs

Equation (22bis) giving the euro-dollar exchangee rean suggest that this one is only
determined by the confrontation between demand samply of US bonds by European
households. This is not the case. It is an impteitermination and all the other parts of the
model, including the trade balance, are playingle. f behaviours with expected exchange
rate are introduced later on in the assets’ dem#reke factors could play a role in the
determination of exchange rates. This approaclerdifirom Taylor (2004) who considers the
exchange rate is indeterminate in the portfolio etedr in the macroeconomic models
« fundamentals-based ». Consequently, accordingintg it is necessary to introduce a
supplementary equation describing explicitly th@emtations of the exchange rate and the
incertitude. However Taylor's explanation is nollyfuiconvincing and his model might not
fully consistent.

On the whole, our model contains 112 equationslid endogenous variables. The current
account balance (CAB) and the capital account loal@dAB) can be added.

CAB® = X* — IM® + 1 .B¥%q1+ "1 .Beq.1 + %1 B¥peas — %1 (B%.1— B% 1 — B%ope-r

CAB®* = X®— IM® + 1% .B%q1+ r*1 B¥sq1— P1(B%1— B% .1 — B’uss)
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¥ _ ¥ ¥, £ $ £ nt $ ¥ ¥ ¥
Cf\B = X¥— IM* + £ BSaa+ r®1 B + F1 BSovaat PaB chvaa— Fa(B¥1— B —
B cbv.1)

KAB® = (AB%ss+ ABSy+ABSps) — (AB%eq+ AB%eq+ AB¥y) = capital inflows — capital
outflows

KAB® = (ABSes+ ABchest AB®s+ ABens) — (3B sq + ABYsq )

KAB¥ = (AB¥ss+ AB¥es) — (ABSq+ ABSycng+ AB¥ g+ AB% 4 x)

CAB® + KAB®=0
CAB® + KAB®*=0
CAB*¥ + KAB*=0

This result remains if international monetary asskeeéld by banks (fiys et Mo or
international credit are introduced. This resulb Gurprise as it seems to mean that the
increase of foreign currencies reserves would aviseynil, the current account balance being
equal to the capital account balance. This resuit eflects the mode of treatment of Central
Banks’ reserves which are reduced in our modebteidn bonds (US or European) held by
the Chinese or European Central Banks.

Lastly the world’s net wealth equals the total éhaapital accumulated.

(Vi + Vi + Vg + V) + (Vi + Vi + Vg + Vp)®xrl+ (Vi + Vi + Vg + Vi) ¥ /xr3 = K+ xr1 K®
+ K¥ /xr3

with Vg =- B

3.2. Adjustments facing demand or supply shocks witfixed dollar-yuan parity

To simplify two kinds of shocks will be consideretmand shocks with an increase of public
expenditures, supply shocks with a loss of competiess of the USA or the EU. In all the
figures, GDP and exchange rates are relative dengtith regard to a central account in
percentages (X-XX.) ; for trade balance and current account, measiwé&d of GDP, the
absolute deviation is given (TB-TB

Demand shock

An increase of public expenditures equivalent tod&¥%DP successively in each country has
rather contrasted effects (figures 1).

An increase of US public expenditures stimulatabovit surprise growth in the USA and, by
diffusion, in the EU with an increasing US publiefidit and current account deficit. The
dollar is slightly appreciated, in spite of US dé8, thanks to larger demand of US bonds at
world level. On the opposite, China benefits onlpderately of the US and European
recoveries with a slight appreciation of the yugaiast the euro.

An increase of European expenditures has rathatasigffects with rising EU deficits. The
euro slightly depreciates against the dollar thaokrger issue of euro bonds and stronger
squeeze between demand and supply of US bonds.dgaae China benefits only weakly of
the recovery with a moderate appreciation of thenyu

Lastly an increase of Chinese public expendituteautates growth only in China with
limited diffusion effects outside. Chinese curractount deficit and public deficit increase
while the yuan and the dollar are depreciated atjdne euro.
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Figure 1: Increase of public expenditures (2% offD

Increase of United State public expenditures (2% of GDP)

Figure 1.1.A: Impact on GDP Figure 1.1.B: Impact on exchange rate
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Figure 1.2.B: Impact onexchange rate

Increase ofthe European Union public expenditures (2% of GDP)

Figure 1.2.A: Impact on GDP
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Increase of China public expenditures (2% of GDP)

Figure 1.3.A: Impact on GDP
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Supply shocks and loss of competitiveness

Two kinds of supply shocks can be considered, a tdscompetitiveness of USA facing
China or EU and a loss of competitiveness of EUhfa€hina, which are described through
an increase of the relevant propensity to impoadn(f0.5 to 0.6).

A loss of US competitiveness can happen either vesipect to China or with respect to the
EU (figure 2). A loss of competitiveness facing @&hinduces without surprise a decline of
US production. The dollar depreciates, but modgratkie to the rising US current account
and public deficits. China benefits, both, of tleelthe of US competitiveness and of the yuan
depreciation. Consequently, Chinese productioarigely stimulated. On the opposite the EU
is negatively affected by the US decline and th® eppreciation. The European production
decreases. On the whole, in case of loss of US etitieness against China, the rigidity of
the dollar-yuan parity limits the adjustments & thorld level. US production declines but
US current account deficit remains.

A loss of US competitiveness against the EU haseradlifferent effects. US production is
also negatively affected, but less than in the iprtess case (-2%). Thanks to increasing US
deficits, the dollar depreciates largely against ¢ro (-10%). Consequently, the European
recovery is limited at short term and the EU prdutuicdeclined at medium term, due to the
impact of the euro appreciation and the US slowdolte European current account surplus
is reduced at medium term. US trade deficit is a@bnost offset at medium term but US
current account remains due to the interests fadha appears once again as the winner
thanks to the impact of the yuan depreciations. t@e whole, the decline of the US
production is limited and the US trade deficit iartty reduced thanks to the dollar
depreciation but the fixity of the dollar-yuan ggrreduces the adjustments at the benefit of
China and at the expend of the EU.
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Figure 2: Loss of US competitiveness

Loss of United States competitiveness facing China
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Figure 2.2.B: Impact on exchange rate

Loss of United States competitiveness facing the European Union
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A loss of European competitiveness facing Chinaiced logically a European slowdown (-
2%) with a trade deficit and a public deficit (frgu3). The euro depreciates against the dollar
(-10%) and allows at medium term a balanced curemgbunt and a stabilisation of the
slowdown. The USA are penalised by the dollar agpt®n with a decline of the US
production, a trade deficit and an increasing curaecount deficit. China benefits of the
gains of competitiveness with the EU in spite oé thuan appreciation. The Chinese
production increases (3%) with a trade surplus Wwhscprogressively reduced, but with an
increasing current account surplus. Once againinthal shock is partly compensated thanks
to the euro depreciation but the fixity of the dolyuan parity limits the adjustments at the
benefit of China and at the expend of the USA &edBU.

Figure 3: Loss of EU competitiveness facing China

‘ Loss of European Union competitiveness facing China ‘
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To conclude, demand shocks have limited impact hen duro-dollar parity. The US and

European growths remain close, which limits theligpuand external imbalances. China is
rather isolated and doesn’'t benefit of a US or Ream recovery while it can afford an

autonomous growth. On the contrary, supply shbek& more impact on world imbalances.
Initial shocks are partly compensated thanks toetlve-dollar variations but the fixity of the

dollar-yuan parity limits the adjustments at thandfé of China and at the expense of the
USA and the EU.

Introduction of a diversification of China'’s foreign reserves

Instead of having Chinese foreign reserves maioipnmosed of US bonds with constant
reserves in euros, the Chinese Central Bank cam &avore diversified strategy, especially in
a context of large US deficit and falling dollarifferent scenarios can be considered with
increasing foreign reserves held in euros by th8 CC

In a first scenario it is supposed that, afterladaUS competitiveness with larger imports
from China as it has been examined previously8® increases in one step the European
bonds held (from 5 to 15) with a dollar-yuan pargynaining always constant (figure 4). The
larger demand of euro bonds induces a new depi@tiat the dollar and an appreciation of
the euro stronger than before (+8%). This ampliffess EU slowdown and deteriorates the
European trade and current balances. The Chineseigiion is more stimulated by the yuan
depreciation against the euro while the US produactdecline is reduced. But these
adjustments are only at short term. After the shotkthe diversification, the dollar
appreciates, as the supply of US bonds is reduaedl,its parity vis-a-vis the euro returns
close to its initial level. The European slowdowrd ahe US stimulus are progressively offset
and the impact of the initial shock on US competitiess remains dominant at long term with
increasing US deficit and Chinese surplus. Theseltseare similar to Lavoie & Zhao' (2008)
conclusion, although the impact of the diversifimatof Chinese foreign reserves is more
durable in their simulations.

Figure 4: Loss of US competitiveness facing Chind encrease of foreign reserves held in
euros by the Chinese Central Bank
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Loss of United States competitiveness facing China
and increase of foreign reserves held in euros by the Chinese Central Bank

‘ Figure 4.A: Impact on GDP ‘ Figure 4.B: Impact on exchange rate
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In a second scenario the Chinese Central Bank sifies, since the beginning, its foreign
reserves both in US and European bonds, but iradugi manner with a target structure of
the foreign reserves and a partial adjustment nmesim as it has been suggested by Lavoie
& Zhao (2008). This behaviour is rather close tatvhas been observed since 2008 but the
dollar-yuan parity is supposed to remain constant.

Bycaa =pBvcad
B=P-1 + O(B° —P-1)

B® is the target share of reserves held by the CC&unos, in percentage of the reserves in
dollars.6 is an adjustment coefficient reflecting a mordesis pronounced inertia in the CCB
behaviour.

Two kinds of shocks, demand and supply, can beidered as before. An increase of US
public expenditures (equivalent to 2% of GDP) givesults close to those of the model
without reserves diversification (figure 5.1). TU8 and, by diffusion, the EU productions are
stimulated. The dollar is slightly appreciated ladrs term thanks to an increased demand of
US bonds But, later on, the dollar depreciates q@sgjvely and the euro appreciates, due the
declining demand of US bonds caused by the CCBslfi@tion behaviour. This constitutes
the main change with the previous model withoutedsification. However the impact on
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exchange rates of demand shocks remains limitedplikviously. The euro appreciation has a

small, but negative, effect on the EU recovery.

Figure 5: Diversification of China’s foreign resesv

Increase of United States public expenditures (2% of GDP)
with diversification of China's foreign reserves
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Figure 5.2.B: Impact on exchange rate

Loss of United States competitiveness facing China with diversification of China's foreign reserves

Figure5.2.A: Impacton GDP

= = European Union (EV)
=== United States (US)

= China

) B ]
' | e _..
“““““““““““““““““““““ =) [ U S S R.{ N R
\ s I
' / o = S | "
B R A L gl i
\\\\\ L R PR S S I 3 > AT SS SR — -
\ | ~olg kS I 1
1 1 o Lt = '
\\\\\ —\\\\\\\\\\\ T - I - w I T \\\\x—v d\\\\\\\\\\\
\\\\\\ “\11111 )Lk e ! W | IS N S _ \.Plllll
1 | < &2 E 1 \
\ >< =
““““ N S N LR
© S '
N N ANEE 1L
\ / = =]
\ 8 k=S l
\\\\\\\\ (S R 4 B S (i 11171‘1111 Y. \
,l e’ \ ™ FVD - e IIJDr
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ L3 m I N U I A A
o Lo o Lo o o N — o — N o
— —

: = .
] i}
T e L e i
m =
-\ Il o = o f e
i o
\\\\\ I A R B A< \Cu) o ..nm I . N n\-\} ]
N > O onb N.
W = I
\\\\\\\\\\\\\\\\\\\\\\\\\\ Aﬁ\lllwm =D 3 I N W Y F A S
s =2
d = 0 m —-
, o S & a k=] 4
““““““““““““““““““ 2 288 R e
< N o []
[ o | 83 = E l
\\\\\\\ N\ % s gEg |5\
M o SO :2u —_
“““““““““““““““““ 2 1 e e 1
I T 11111\&& \\\\\\\\ = I = I . h" \\\\\\\\\\\\ L
~ T 1
-4
\\\\\\\\\\\\\\\\\\\\ _ . ]
o} o Lo o Lo o o o o o o
— — ' — [@N] — — N

60 70 80 90 00 10 20 30 40 50

China

= = European Union (EU)
=== United States (US)

60 70 80 90 00 10 20 30 40 50
A loss of US competitiveness facing China givesiltssnore contrasted by comparison with

the case without diversification of the foreign ee®s (figure 5.2). The US production
declines and the Chinese one increases. The digfmeciates, but more sharply than in the

basic model, due to the declining demand of dollaysthe CCB (-8% instead of -1%).
Consequently, the Chinese growth is more stimulaiedhe yuan depreciation and the EU
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production decreases more. The international inmgaks remain and are even amplified by
the Chinese foreign reserves diversification. Céénesurplus is larger, the EU deficit
deteriorates significantly and the US deficit is tinly one to be slightly reduced thanks to the
larger dollar depreciation.

In a third scenario sensitivity tests can be danappreciate how the value of the target share
of reserves held in euro$®() influences growth paths, exchange rates andrreadte
imbalances.

Figure 6: Sensitivity tests regarding the structifr€hina’s foreign reserves

To conclude, the introduction of a diversificatioh China’s foreign reserves changes the
adjustments mechanisms at the international lewvainly at the expense of the EU due to the
dollar depreciation and the euro appreciation, it in a radical manner. The impact of
demand shock on exchange rates is limited, as & ahsence of foreign reserves’
diversification. A supply shock like a loss of USntpetitiveness facing China has more
significant effect. In case of one-step increaséhefforeign reserves in euros, the impact is
sensible with an appreciation of the euro vis-athis dollar. The EU growth is slowdown
while the US and Chinese productions benefit. Bug evolution is at short term and the
dollar appreciates progressively thanks to a reomiadbf issued US bonds. The European
slowdown and the US gains are progressively ofideke increasing US deficit and Chinese
surplus remain.

In case of a more gradual diversification with yéa structure of foreign reserves, a loss of
US competitiveness induces sharper dollar deprenidghan in the basic model, due to the
declining demand of dollars by the CCB. The Chingmavth is more stimulated by the yuan
depreciation and the EU production decreases mbhe. international imbalances are
amplified with larger Chinese surplus and EU dgfithe US deficit being only slightly
reduced.

These conclusionsare rather close to those already obtained by ieasad Zhao (2008).
However they are obtained with the hypothesis dfixad dollar-yuan parity which is
restrictive and limits the magnitude of the adjustts. Since 2005 a limited appreciation of
the yuan vis-a-vis the dollar has been manageadyjréy the CCB. This question can be
examined in an enlarged model with floating dollaen parity according to various
mechanisms.

4. A SFC three countries model with floating dollaryuan parity
4.1. New versions of the model

In order to analyse what could be the adjustmentieaworld level in the future when the
Chinese exchange rate policy would be progressiimyalised, new versions of the previous
model can be written with different modes of deteation of the dollar-yuan parity.

A first version corresponds to a pure mechanisnilazfting exchange rates which cannot
pretend to be a realistic description of the Cheneschange rate regime in the near future,

! other sensitivity tests are given in annex to ss$ee confidence band of the results obtained thighmodel.
In most of cases the results appeared quite stable.
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due to the still very incomplete financial libegation in China. But, as it will be shown, this
theoretical regime can represent a useful referememderstand the adjustment mechanisms
prevailing in more plausible exchange rate regimes.

In this configuration the foreign reserves of tHéBCin US bonds are constant:

B%cgq = constant

Equation (106) is replaced by :

(106b|$) Xr2 = &CBd/ B$¥CBS

which determines the dollar-yuan parity xr2 (1datlar2 yuans)

A second version corresponds to an impure mechaoiglnating exchange rates with inertia

due to interventions of the CCB which are not eifhli described. The foreign reserves of

the CCB in US bonds are always constant:

B®cgq = constante

Equation (106) is replaced by :

(106*) xr2* = Bcaal Bcas

where xr2* represents the equilibrium exchange. rlite actual exchange rate is determined
with inertia:

(106ter) xr2 =xrz + g(xr2* - xr2.4)

A third version corresponds to a managed exchaatge regime with targets fixed by the
Chinese Central Bank for the level of foreign regesrin dollars or current account. The
foreign reserves of the CCB in US bonds are oneénagndogenous (non modified equation
(106) from the initial version of the model)

(106) Bycpg = BPycas Xr2

The dollar-yuan parity xr2 can be managed by th® @@h a target, either on the reserves in
US bonds US (Kis a percentage of GDP beyond which the yuan ialued) or on current
account (CAB / Y¥)®:

Xr2=Xxr2, + Y1 (B$¥CBd/ Y¥ - RE¥)
or
Xr2 = xr2,+ v, (CAB* / Y*- (CAB* / Y¥)?)

v1 ety, are negative adjustment parameters of the exchatgevhich can be considered as
controlled by the CCB.

These new versions of the model are used in thee s@ay as in the previous section to
analyse the adjustment mechanisms at the world faeeg global imbalances with now a

dollar-yuan parity floating or managed by the CEBmparisons with the results of the

previous section will show the new possibilitiesadfustment which can appear with a more
flexible yuan.

4.2. Comparison of the different floating exchangeate regimes
The three floating exchange rate regimes previodsifined can be simply compared by

examining the consequences of a supply chock, agschloss of US competitiveness facing
China (simulated through an increase of the prapettsimport).
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In case of freely floating yuan, a loss of US cotitppeness with China induces at short term
a decrease of US production (-2%) and a boom oh&3e production while the US current
account deteriorates (-2% of GDP) and the Chineseimproves (figure 7). The reduction of
these imbalances is mainly realised through a degiren of the dollar (-12% against the
yuan, -6% against the euro) and of the euro agadhlestyuan (-6%). The US and EU

production recover while the Chinese growth slowdswihe US current deficit and Chinese
surplus are offset.

The main difference with the case of the fixed @woiluan parity (figure 2a) is that global

imbalances can now be reduced by exchange ratsetasjots with the floating yuan. On the
contrary productions were the main tools of adjestmin the fixed yuan regime without

being able to reduce the external imbalances betW&A and China.

Figure 7: Loss of US competitiveness facing Chinta Woating yuan
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Loss of United States competitiveness facing China with floating yuan

Figure 7.A: Impact on GDP
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In case of impure floating yuan with inertia in th@justments, the results are very similar to
the freely floating regime. They are slightly atiedt by the value of the adjustment coefficient
€. The smaller the adjustment coefficient, the slotke exchange rate adjustment is and the
larger the adjustments on production are. But ifferdnces remain very small. The figure is

not presented to save place.
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In case of a managed exchange rate regime witbttérkgd by the Chinese Central Bank for
the level of foreign reserves in dollars, the intpaEfca loss of US competitiveness with China
is also close to the freely floating regime whdre foreign reserves in dollars are supposed
constant (figure 8). In the managed regime theserves are not constant but the CCB tries to
reach a target. The Chinese production is stimdjatkghtly more than in a freely floating
regime, the dollar-yuan parity is depreciated s$higimore quickly and the US production
decreases. Most of the external imbalances areeedn 5 years.

The proximity of the two scenarios can be easilgaratood but is interesting to underline. A
managed exchange rate regime with a target onotteegh reserves in dollars is close to a
freely floating exchange rate regime.

Figure 8: Loss of US competitiveness facing Chiith & yuan managed regime and a target
on foreign reserves in dollars
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Loss of United States competitiveness facing China
with a yuan managed regime and atarget on foreign reserves in dollars

Figure 8.A: Impacton GDP Figure 8.B: Impact on exchange rate
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Lastly, a managed exchange rate regime with tangeturrent account fixed by the Chinese
Central Bank for the level of foreign reserves atla's give also rather similar results. A loss
of US competitiveness with China induces, as befaredecline of US production, a
depreciation of the dollar against the yuan and éhe, a boom of Chinese production.
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Exchange rate adjustments lead to a progressiwetiod of external imbalances. The smaller
the adjustment parameters, the slower the excheatgeadjustments are and the larger the
production’s adjustments are. The differences betwtbe simulations according to the value
of the adjustment parameter are larger than preljidaut remained limited

Figure 9: Loss of US competitiveness facing Chirith & yuan managed regime and a target
on current account

Loss of United States competitiveness facing China
with a yuan managed regime and a target on current account
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To conclude, two points can be underlined. Firstipating dollar-yuan exchange rate is a
powerful adjustment mechanism to reduce world irmbets characterised by a US deficit

2 More detailed sensitivity tests are given in annex
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and a Chinese surplus. The contrast appears cleghythe configuration where only the
euro-dollar exchange rate was floating with a fidetlar-yuan parity.

Second, a freely floating yuan is unrealistic ie @ctual state of the Chinese monetary and
financial system. But more managed exchange rgienes for the dollar-yuan parity, where
the Chinese Central Bank intervenes to reach &ttaegher on foreign reserves in dollars or
on current account level, give rather similar atiuent mechanisms. They can reduce world
imbalances in the same proportions as a pure fiigaggime.

This approach doesn’t detail the institutional ferof such exchange rates regimes, nor the
internal consequences for the Chinese economy gbiaa revaluation, which could be
investigated later. It limits to more general coesations at the world level. In spite of its
theoretical aspect, the pure floating yuan regiare lse used as a useful reference to examine
in more details the differences between fixed doakihg exchange rate regimes.

4.3. Complementary considerations on the oppositionetween fixed and floating dollar-
yuan parity

The case of the loss of US competitiveness witm&hias already been examined to illustrate
the opposition between the two exchange rate regiffieis opposition is confirmed by the
examination of two other supply shocks, a loss fddmpetitiveness with the EU and a loss
of EU competitiveness with Chifia

With a floating yuan a loss of US competitivenesthwhe EU is easily compensated (figure
10). The US current deficit increases to -2% of GDBpposition with the EU current surplus.
The US production declines (-2%) in contrast whk growth of the EU production. China
remains almost isolated. But the dollar is devaliaethg the euro (-8% after 5 years) and also
facing the yuan (-5%) due the larger amount ofadsUS bonds. Consequently the euro is
revalued against the yuan (4%) but the adjustngestnaller than with the fixed dollar-yuan
regime. This more moderate euro appreciation agtiasyuan, counterpart of the revaluation
of the yuan against the dollar, authorizes a ps=jve rebalancing of the initial
disequilibrium which is in clear opposition with igh was observed in the fixed dollar-yuan
regime.

Figure 10: Loss of US competitiveness facing thevitt a floating dollar-yuan parity

% The analysis of demand shocks would also showtiiesfioating dollar-yuan regime allows a reductidn
external imbalances. These cases are not predemteds the external imbalances are already linmtéuke
fixed dollar-yuan regime and the exchange rateatiaris are also of small amplitude.
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Figure 10.B: Impact on exchange rate

Loss of United States competitiveness facing the European Union with a floating dollar-yuan parity

Figure 10.A: Impact on GDP
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Figure 10.C: Impact on current account
e L T
i

60 70 80 90 00 10 20 30 40 50

China

= = European Union (EU)
=== United States (US)

60 70 80 90 00 10 20 30 40 50

= == European Union (EU)
China

=== United States (US)

60 70 80 90 00 10 20 30 40 50
In the same way, in a floating dollar-yuan regimiss of European competitiveness with

China is easily compensated, contrary to what wesewed in the fixed dollar-yuan parity
case (figure 11). Initially the EU current accodsteriorates (-2% of GDP) while the Chinese
current surplus increases. The EU production desl{r2%) in contrast with the progression
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of the Chinese production. But exchange rate adjeists allow a return to a more

equilibrated configuration. The euro is more degdllagainst the yuan than in the fixed
dollar-yuan system. The yuan is revalued againstdbllar while the dollar appreciates

against the euro but less than in the fixed dollean regime. On the whole Chinese current
surplus and GDP growth are progressively reducatewt performances improve.

Figure 11: Loss of EU competitiveness facing Chiith a floating dollar-yuan parity

Loss of European Union competitiveness facing China with a floating dollar-yuan parity

Figure 11.A: Impact on GDP Figure 11.B: Impact on exchange rate
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5. General conclusion

World imbalances have been increasing since theoéiide 1990s, mainly with a large US
current account deficit facing Asian surpluses.ibgithe last years only limited adjustments
have been achieved in spite of the dollar deprieciand of the world slowdown, but with the
yuan-dollar parity remaining almost unchanged.

Macroeconomic adjustments have been analysed atwtril level using Stock Flow
Consistent (SFC) models in the lines of Godley aadoie (2004) and Lavoie and Zhao
(2006, 2008). This approach gives a comprehengsergption of the real and financial flows
and stocks at the world level, can include mosthefingredients of the traditional general
equilibrium models or of the portfolio models (Oletd and Rogoff, 2005; Blanchard et al.,
2005) and do not presuppose that adjustmentsnaitedi to relative prices.

Two SFC three countries models have been considgredirst one with a fixed dollar-yuan
parity including a version with an active policy thfe Chinese Central Bank regarding its
reserves’ diversification, the second with a fléildollar-yuan parity which can be freely
floating or following a Chinese Central Bank’s tergd policy on the level of the current
account or of the reserves.

In the first configuration, with fixed dollar-yugmarity, demand shocks have limited impact
on the euro-dollar parity. The US and European giswemain close, which limits the public
and external imbalances. China is rather isolatetl doesn’t benefit of a US or European
recovery while it can afford an autonomous growtbn the contrary, supply shocks like a
loss of competitiveness have more impact on wamdalances. Initial shocks are partly
compensated thanks to the euro-dollar variationgHmufixity of the dollar-yuan parity limits
the adjustments at the benefit of China and aexpense of the USA and the EU.

The introduction of a diversification of China’'sréign reserves changes the adjustments
mechanisms at the international level, mainly & #&xpense of the EU due to the dollar
depreciation and the euro appreciation, but na madical manner. The impact of demand
shock on exchange rates is limited, as in the aesehforeign reserves’ diversification. A
supply shock like a loss of US competitivenessnigdChina has more significant effect. In
case of one-step increase of the foreign resemvesuios, the impact is sensible with an
appreciation of the euro vis-a-vis the dollar. THig growth is slowdown while the US and
Chinese productions benefit. But this evolutioratsshort term and the dollar appreciates
progressively thanks to a reduction of issued USdboThe European slowdown and the US
gains are progressively offset while increasingdg$icit and Chinese surplus remain.

In case of a more gradual diversification with ayéd structure of foreign reserves, a loss of
US competitiveness induces sharper dollar deprenidghan in the basic model, due to the
declining demand of dollars by the CCB. The Chingeavth is more stimulated by the yuan
depreciation and the EU production decreases mbhe. international imbalances are
amplified with larger Chinese surplus and EU dgfithe US deficit being only slightly
reduced.

These conclusions are rather close to those alrehdthined by Lavoie and Zhao (2008).
However they are obtained with the hypothesis ofixad dollar-yuan parity which is
restrictive and limits the magnitude of the adjustts. Since 2008 a limited appreciation of
the yuan vis-a-vis the dollar has been manageddyrby the CCB.

This question has been examined in an enlarged Inwide floating dollar-yuan parity
according to various mechanisms. Two points caarukerlined. First, a floating dollar-yuan
exchange rate is a powerful adjustment mechanisraduce world imbalances characterised
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by a US deficit and a Chinese surplus. The congjagears clearly with the first configuration
where only the euro-dollar exchange rate was fhgatvith a fixed dollar-yuan parity.

Second, a freely floating yuan is unrealistic ie @ctual state of the Chinese monetary and
financial system. But more managed exchange rgienes for the dollar-yuan parity, where
the Chinese Central Bank intervenes to reach &ttaegher on foreign reserves in dollars or
on current account level, give rather similar atiuent mechanisms. They can reduce world
imbalances in the same proportions as a pure figaégime.

This approach doesn’t detail the institutional ferof such exchange rates regimes, nor the
internal consequences for the Chinese economy gbiaa revaluation, which could be
investigated later. It limits to more general coesations at the world level. In spite of its
theoretical aspect, the pure floating yuan regiare lse used as a useful reference to examine
in more details the differences between fixed doakihg exchange rate regimes.
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Annex

National accounts in flows
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Euro area = € USA =$ China = ¥
H F G BC H G BC H F G BC
Courant| Capital Crt | Cpl Crt | Cpl
B&S - Y€ -1 — - YEl-B| - ey Y- -
Gt G* G*
IM M€ M® M
X X¢ X3 -X¥
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we w¥
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Profit —Iﬁ P€ Fﬁcb —Fch —F$ P$ P$cb —Peb —p‘ p‘ F%cb —F
Chgin
Money | -AM® AM® —AM?® AM® —AM¥ AM¥
Bils € | -ABS% MBE| —AB%e | |- - - DB,
ABSyxrt ABE g/ xrt ABS.xr® xre
Bills $ - - —AB®% AB® | —AB%s - -
AB®exr! AB®gexr? AB®.xr? AB®ep P
Bills ¥ - - —AB¥, AB¥ | —AB¥y
AB¥g/xr® AB¥y/xr?
AlLoan AL® —AL® AL® —AL® ALY —AL¥
Sum 0 0 0 0 0 0 0 0 0 0 0 0

Constraints on the coefficients in the househdadsets demands

€ _ € $ ¥ ¥
B$€d = V& (Vero + Ye11r* + Velzg + Ye13l + Ye1al q)
_ € ¥ ¥
B¥€d =V (Yezo+ Vet r€ + Ve22|’$ + Ve23r¥+ Yeod g)
B & =V (Veso+ Ve31r€+ Yesal $+ Ye3al : Yeaal g)
M¥3 = VE (Yeao + Vear T + Yeaol® + Veasl'+ Yeaal" o)

$ _\/ € $ ¥ ¥
B%sd = V" (Yuzo + Yur1 I + Yur2l” + Yu1al'+ Yuial d)

€ _\/$ € $ ¥ ¥
B%sd = V" (Yuzot Yu2i ™ + Yu2al” + Yu2sl ™+ Yuzd™ q)

€

¥\ /5 $ ¥ ¥
B'sd = V" (Yuzot Yuzi ™ +VYuzal” + Yusslm + Yuzal™ d)

$ _\/$ € $ 4 4
M% = V” (Yuso + Yuar ™ + Yuael” + Yuasl'+ Yuaal )

B¥a = V¥ (Yio + v I¥ + yaor® + yiar™ yiar¥)
B&a = V¥ (Vao+ You 1° +yoor® + Vaar™ your® )

B%a = V¥ (Vao+ Va1 1% +yaor® + yaar* + yaar¥o)
M¥a = V¥ (Va0 + Va1 1€+ Vazr® + yaar™ yaar®y)

The coefficients must respect some constraintser@odley and Tobin’s approach.

Vertical constraints:

Ye10t Ye20 Ye3ot Yeao = 1
Ye11+ Ye21t Yes1rt Year =0
Ye12+ Ye22t Yes2t Yea2=0
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Ye13+ Ye23t Ye33t Yeaz = 0
Ye14+ Ye24t Yeasat Yeas =0
Horizontal constraints:

Ye11 + Ye12* Ye1s+ Ye14= 0
Ye21 +Ye22t Ye23t Ye2sa= 0
Ye31+Yes2t Yess+ Yess= 0

Yea1 + Yeazt Yeaz+ Yeas =0

List of variables

Supply of US Treasury bills to US households
Demand of US Treasury bills by US households
Supply of US Treasury bills to Chinese banks

Demand of US Treasury bills by Chinese banks
Demand of US Treasury bills by Chinese housishol
Supply of US Treasury bills to Chinese housésol
Demand for US Treasury bills by household$aéuro area
Supply of US Treasury bills to households ineleo area
Demand of US Treasury bills by U.S. banks

Supply of US Treasury bills U.S. banks

Demand of US Treasury bills by banks in theoaanea
Supply of US Treasury bills to banks in theceare

Issue of US Treasury bills

(same notation for European and Chinese Treaslisy bi

CAB

Consumption

Current account balance

Public spending

Investment

U.S. imports

U.S. imports from China

U.S. imports from the euro area
Chinese imports

Chinese imports from the United States
Chinese imports from the euro area
Imports of the euro area

Imports of the euro zone from the United $tate
Imports of the euro zone from China
Capital stock

Capital account balance

Desired capital stock

Loans supply

Loandemand

Demand for money

Money supply

Profit firms

Profit banks

Interest rate on bills

Interest rate on deposits

Interest rates on loans

Sales

Taxes

Households’ wealth

Banks’ wealth

Firms’ wealth

Wages

U.S. exports



x%, = U.S. exports to China

x% = U.S. exports to countries of the euro area
x¥ = Chinese exports

X% = Chinese exports to the USA

X¥e = Chinese exports to the euro area

x© = Euro area exports

X% = Euro area exports to the USA

X& = Euro area exports to China

xrl = Exchange rate euro-dollar

Xr2 = Exchange rate dollar-yuan

xr3 = Exchange rate Euro-yuan

Y = National income

YDps. = Haig-Simons disposal income
Parameters

o =propensity to consume income = 0.8

oy =wealth effect coefficient = 0.0182 (USA), 0.0248J), 0.0235 (China)
K =capital income ratio = 2.5

A = wage share = 0.75

v1 ety, =adjustment parameters of the dollar-yuan parity
0 =depreciation rate of capital = 0.1

0 = tax rates = 0.0964 (USA), 0.1067 (EU), 0.0988if0a)
€ =adjustment parameter of the dollar-yuan parit/5

Parameters reaction of households’ portfolio choice
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Chine European Union

United States

gamma_ch10 = 0.08
gamma_chll =-0.2
gamma_chl12 =-0.2
gamma_ch13 =0.6

gamma_chl14 =-0.2

gamma_eulO = 0.142857
gamma_eull =-0.2
gamma_eul2 = 0.6
gamma_eul3 =-0.2
gamma_eul4 =-0.2

gamma_ch20 = 0.04
gamma_ch21 =0.6

gamma_ch22 =-0.2
gamma_ch23 =-0.2
gamma_ch24 =-0.2

gamma_eu20 = 0.071429
gamma_eu2l = 0.6
gamma_eu22 =-0.2
gamma_eu23 =-0.2
gamma_eu24 =-0.2

gamma_ch30 = 0.08
gamma_ch31 =-0.2
gamma_ch32 = 0.6

gamma_ch33 =-0.2
gamma_ch34 =-0.2

gamma_eu30 = 0.07143
gamma_eu3l =-0.2
gamma_eu32 =-0.2
gamma_eu33 =0.6
gamma_eu34 =-0.2

Gamma_us10 =0.13794
gamma_usll = 0.6
gamma_usl2 =-0.2
gamma_usl3 =-0.2
gamma_usl4 = -0.2

gamma_us20 = 0.10345
gamma_us21 =-0.2
gamma_us22 = 0.6
gamma_us23 =-0.2
gamma_us24 =-0.2

gamma_us30 = 0.0690
gamma_us31 =-0.2
gamma_us32 = -0.2
gamma_us33 = 0.6
gamma_us34 = -0.2

Imports elasticity

Chine European Union United States
mu_c0=-1 mu_e0 =-1 mu_u0 =-1
mu_cl =0.5 mu_el=0.5 mu_ul=0.5
mu_c2 =0.8 mu_e2 =0.8 mu_u2=1
mu_c3=-1 mu_e3 =-1 mu_u3 =-1
mu_c4 =05 mu_e4 =0.5 mu_u4 =0.5
mu_c5=0.8 mu e5=1 mu_u5=0.8




