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Currency Crises in Reverse:

Do Large Real Exchange Rate Appreciations Matter fioGrowth? -
Matthieu Bussiére®, Claude LopeZ, and Cédric Tille*

Abstract

While currency crises have been extensively stydieel opposite phenomenon,
large appreciations, has been far less researtedill this gap by providing an
empirical exploration of historical episodes of gar real exchange rate
appreciations, using a sample of 28 advanced amh25ging market economies,
with annual data going back to 1970. We focus oa itmpact of large
appreciations on output growth. Our first findirgythat countries experiencing
large real exchange rate appreciations displaindtgpatterns: large appreciations
significantly lower export growth and boost impgrowth on impact. Strikingly,
however, output growth is higher, on average, desphie adverse impact on
exports. Our second finding is that these aggregatabers hide substantial
heterogeneity, which we link to the nature of theocks that cause the
appreciation. In particular, appreciations assedawith so-called “capital flow
bonanzas” have a marked downward effect on groWwtis pattern is consistent
with the insights from a simple model that consatste impact of productivity
shocks with that of capital inflows shocks. Higpeoductivity in the traded sector
leads to a boom in traded output and a currentumtcsurplus, while higher
foreign lending leads to a boom in non-traded ougmd an external deficit as
traded output falls and consumption increases.
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1. Introduction

Currency crises (large real exchange rate deprecgthave figured very prominently on the
research agenda of international macroeconomicsefeeral decades. Their adverse effects have
been broadly documented, leading academics andypolakers to develop tools to detect when
the economy is at risk of a crisis and policie$irtot their impact, such as limiting exchange rate

movements — a pattern known as “fear of floatir@algo and Reinhart, 2002).

In contrast to the impact of large exchange rafgeat@ations, relatively little is known about the
effect of large appreciations, even though conceaheut such appreciations are clearly
pervasive in the policy debate. Sharp appreciatzars lead to a loss in competitiveness and
therefore may reduce growth through net trade. Tdas has been repeatedly expressed by a
broad range of prominent policy makers, with seléajuotes given in AppendiX.|While the
recent concern about “currency wars” — where theaegionary monetary policy in advanced
economies leads to capital flows to emerging marked an appreciation of their currencies —
has been widely noted, the concern is not limiteérherging markets. Japanese policy makers
for instance have repeatedly expressed their vgrhaving experienced several episodes of
large real exchange rate appreciations, in they €élFOs in the wake of the Smithsonian
Agreement, from 1985 to 1995 after the Plaza Accandl in the current crisisThe concern is
however not universally shared. Paul Krugman (19885 dubbed it “a dangerous obsession”
and argues that “concerns about competitivenessaaran empirical matter, almost completely

unfounded”.

! The adverse effects on growth are documentedrbgng others, Cerra and Saxena (2008), and BusSiéarena
and Tovar (2012). Examples of efforts to devel@pistical tools aiming to detect currency criseadvance include
so-called early warning models (Kaminsky, Lizondw &einhart, 1998, Goldstein and Reinhart, 200@) lagit
models (Frankel and Rose, 1996, Eichengreen, RodeNyplosz, 1995, Berg and Pattillo, 1999, Bussigne
Fratzscher, 2006).

2 Appendix | reveals that viewpoints are not idesiti®Ve reproduce here two quotes that illustragsehdifferent
views. On the one hand, Mishkin (2007) clearly esges concern about the competitiveness chafifal (
appreciation of the dollar, in turn, restrains exgo(because the price of U.S. goods rises whersuned in foreign
currencies) and stimulates imports (because impoetome cheaper in dollar terms). The resulting e@se in net
exports implies a reduction in aggregate deman@n the other hand, Noyer (2007) brings a motarized view:
“It is clear that the price-competitiveness of Fobrindustries has deteriorated significantly ineatyears. Has the
euro’s appreciation played a role in this? On thaeohand, it undoubtedly penalises export sectorsseh
competitors are located in other monetary areas, Ba the other hand, it benefits those sectorshvlaire large
consumers of imported commaodities. At this stdgepterall effect on France’s growth and exterralbince is not
clearly apparent’

% There is even a special word in Japanese to tefeperiod of strong appreciation (“endaka”).



This active debate raises the question of the sbdampact of large appreciations: is it so clear
that growth suffers in countries whose currencyregtes, relative to other countries? To
investigate this question, we assemble a largesdits 52 countries (28 advanced economies
and 25 emerging markets), with annual data fronD1®72011. We identify large appreciation
episodes by relying on the approach of Kapplet.€2@11). As we focus on large appreciations,
we do not consider that a nominal appreciatiorgria given year, qualifies, but instead restrict
ourselves to sustained and large real exchangematements. We first present key stylized
facts on the effect of large appreciations usingcdptive statistics and event-case analysis.
Second, we show how the empirical pattern is ctersiswith the results from a simple
theoretical model.

Our main empirical results are as follows. Firatge appreciations are neither uncommon nor
limited to emerging economies. We identify 30 egdes® among which about two-thirds took
place in advanced economikSecond, large appreciations are on average as=wbeiéth lower
exports and higher imports compared to other timmeods. This result would comfort policy
makers who worry about the effects of large apptemms on net trade. Our third finding is that
this ceteris paribus effect is however compensatedther factors, with the consequence that
output growth is on average higher during largeragption episodes despite the adverse effect
on net exports. This result therefore puts feamitithe growth impact of large appreciations in
perspective. Fourth, we document substantial hgéereity across episodes. In particular, we
find that appreciations associated with large agital inflows (capital flow bonanzas) and rapid

growth in domestic credit (“lending booms”) are d@erized by lower output growth.

The empirical pattern can be accounted for by gkirapen economy model with differentiated
traded and non-traded sectors. The Home countséd exchange rate appreciates when
productivity increases in the Home traded sectavloen the propensity to save in the rest of the
world increases, a proxy for capital flow bonanZagjiven appreciation can be associated with
very different growth patterns depending on theureabf the shock. Higher productivity in the
Home traded sector leads to higher output in thaed sector and overall, and a current account

surplus if the shock is temporary. Higher savingshe Foreign country by contrast lead to a

* By contrast there are 95 instances of a nominalemiation in a given year.



smaller increase in overall output, a large shifootput composition towards the non-traded

sector, and a current account deficit.

While the literature on large appreciation is tl@nthan the one on currency crises, we are by no
means the first paper to consider the issue. Kagplal. (2011) were the first to formally define
a large exchange rate appreciation and to lookeateffects of such episodes on the current
account balance and on real output. Compared tplaet al. (2011), we are both more
restrictive (to the extent that we do not look he tcurrent account balance) and more
encompassing, as we consider cross-country hetagdgen addition to average responses. To
understand why some countries faced with a largeeagation manage to grow at a robust pace,
while others seem to be particularly affected, vag particular attention to the cases of large
appreciations associated with “capital flow bonaiz&Reinhart and Reinhart (2008)) or with
“lending booms” (Gourinchas et al. (2001)), a fothat to our knowledge has not been taken
previously.

Our paper also relates to other studies on singfares. Rodrik (2008) focuses on a related (but
markedly different) concept, that of undervaluati@md overvaluation). He emphasizes that
“Avoiding overvaluation of the currency is one oé tmost robust imperatives that can be
gleaned from the diverse experience with economuwttp around the world, and it is one that
appears to be strongly supported by cross-courttissical evidencég referring to the work of
Razin and Collins (1997), Johnson, Ostry, and Suohrean (2007), and Easterly (2005). We
differ from Rodrik as we focus on large appreciasi@nd do not refer to a particular benchmark,
therefore abstracting from the question of overdmmaervaluation. Our approach is motivated by
the considerable uncertainty that surrounds estisnaf equilibrium exchange rates -- see for
instance the discussion in Bussiére et al. (2010).

The rest of the paper is organised as follows. i@ec2 introduces the definition of large
exchange rate appreciations, and presents keyedyfacts by means of event case analysis.

Section 3 presents a simple theoretical model amirasts the growth pattern in appreciation

® A given appreciation does not necessarily coineiita an overvaluation: it could be that the exdajamate is
converging towards a new equilibrium, correctingast undervaluation. Having said that, the definitive use
excludes large appreciations that followed a cuyesrisis: given that such crises are well-knowmitge rise to an
overshooting effect, such episodes would mostyikefrespond to a correction towards an equilibruatue.



episodes depending on the nature of the underlgitagk. Section 4 concludes and presents

possible policy implications.

2.  The impact of large appreciations: stylized facts

2.1. Definition of large real exchange rate appreations episodes

Our focus being on episodes of large and sustappteciations, and not on temporary ones, we
first define the criteria used to identify thesésedes in the data. Because of the limited number
of studies of large appreciations, we cannot relyadarge body of literature to provide a widely
accepted rigorous (numerical) definition of whanstitutes a “large real appreciation”. Our
selection reflects two aspects. First, as we aterasted in the aggregate macroeconomic
outcome, we focus on effective (rather than bidjezxchange rates. Second, we establish clear
thresholds (for the nominal and real exchange yagd take account of the behavior of the
exchange rate before and after the year of theeation to focus on lasting episodes and not
just sudden (and transitory) jumps.

We follow Kappler et al. (2011)'s definition of @ appreciations, which requires the

simultaneous meeting of the following three craeri

A. the nominal effective exchange rate is revaluedtoigast 10 percent or more relative to
the average level two years before, allowing totwapone-time step revaluations, but

also a number of smaller appreciation steps thapdrawithin a short time window.

In[(NEER)] - In[(NEER_,)] = 0.1

B. the nominal appreciation must lead to sustainedaggareciation, hence the real effective
exchange rate must remain stronger by, at leagiet€ent on average for three years
relative to the beginning of the appreciation pssce

In[(REER,,]+ In[(REER)., ]+ In[(REER),..]

2 -In[(REER _,]= 0.1

C. There was no depreciation of similar magnitudertodhe appreciation

In[(REER),_,]+ In[(REER_,| + In[(REER) ;]
3

>2-01

In[(REER),]-



These criteria ensure that the identified episadplay a large movement in the exchange rate
(criteria A), that this movement is not revertecthie short run (criteria B) and that it does not

constitute a “catch up” following a large deprei@atof the currency (criteria C).

Table 1 presents the identified episodes. The dwkimn shows the ones that only meet criteria
A, i.e. the episodes where the currency underwerappreciation of 10 percent or more in a
given year. We find 95 such country/time episoddge second column shows the episodes that
meet all three criteria. Including all criteria raws the number of large appreciations episodes
to 30, clearly illustrating how one needs to loaydnd the behavior of the nominal exchange
rate in a given year. Out of these 30 episodesto®k place in advanced economies. The
inclusion of criteria B and C eliminates episodd®ere a large nominal appreciation is offset by
low domestic inflation (or deflation). For instancal three large nominal appreciations by
Germany and five out of seven large nominal apptegis by Japan are excluded from the end
definition. Our definition also excludes a numbérappreciations that took place just after a
currency crisis; this removes for example Korea @hdiland just after the Asian crisis. Among
the large advanced economies, it is noteworthy tatdefinition selects two episodes for the
United States: in the early 1980s (1982-83) arnttienate 1990s (1997-98).

2.2. Variables of interest

We next turn to the main variables of interest ur @nalysis. As concerns about large
appreciations stress their detrimental effect thhomternational trade, we consider overall GDP
growth, as well as the growth of exports and imgo#tl three variables are expressed in year-
on-year growth rates in real terms (first log diffieces).

In addition to looking at the unconditional effexftexchange rate appreciations on real output
and trade, we contrast the pattern between appew@athat are associated with unusual
developments in the financial sector with that thfeo appreciations. Financial market conditions
are proxied by large net capital inflows and inse=ain lending to the domestic sector. This
focus is motivated by the fact that swings in in&ional financial markets are a major driver of
economic performance in emerging countries, bub alsadvanced ones as the current crisis
highlights.



Our definition of the “capital flow bonanza” foll@Reinhart and Reinhart (2008). Inflows are
measured as a percentage of GDP, and correspoti tsum of portfolio and FDI inflows.
Following Reinhart and Reinhart (2008), we congtau¢capital flow bonanzadummy, CFB,
which is equal to 1 in years when net inflows excée 80th percentile of the entire sample.
Domestic credit to the private sector is also mesbsas a percentage of GDP. We follow the
definition of the World Bank and focus on domestredit provided by the banking sector
including all credit to various sectors on a grbasis, with the exception of credit to the central
government, which is nétWe construct dlending boori dummy variable that is equal to 1 in
years when domestic credit to the private sectoeeas the 80th percentile of the entire sample

for each country.

2.3.Descriptive statistics and eent case analysis

We undertake an event case analysis that alloww® Usghlight key patterns in the relation
between large appreciations and output growth. tbhgyanel of Table 2 presents the values of
GDP growth (mean and median) in episodes of largpreziations, both overall and
distinguishing between advanced and emerging cegntiThe bottom panel reports the
corresponding numbers in the absence of a largee@jppion. Three key results stand out. First,
international trade behaves as expected. Episddesge currency appreciations are associated
with weaker export growth: when all three criteair@ met (i.e the dummy variable ABC is one),
the annual growth rate of real exports reaches bi%verage, compared to 6.2% otherwise.
This is in line with the competitiveness effecttbé appreciation on exports. We note that this

effect is particularly strong for the advanced ewuies (3.4% against 5.7%), whereas for

® According to the World Bank definition, portfoliequity includes net inflows from equity securitiether than
those recorded as direct investment and includmayes, stocks, depository receipts (American obaj)o and
direct purchases of shares in local stock markegt®ieign investors; foreign direct investment #re net inflows
of investment to acquire a lasting management éste(10 percent or more of voting stock) in an gmise
operating in an economy other than that of the stofe It is the sum of equity capital, reinvestmehtearnings,
other long-term capital, and short-term capitaslaswn in the balance of payments. This series shmawénflows
(new investment inflows less disinvestment) intygorting economy from foreign investors.

" Here two definitions can be used: either consadgmital flows in current terms and use the distidoufor each
country (which leads to select the same numbepisbees per country), or consider the overall iigtion (i.e. for
the whole sample), expressed as a percentage oftGb& able to compare small and large countries.ciddse to
focus on the latter, although we also considereddhmer, with qualitatively similar results.

8 In the World Bank definition, the banking sectocludes monetary authorities and deposit money$aakwell
as other banking institutions where data are avigilfincluding institutions that do not accept sfamable deposits
but do incur such liabilities as time and savingpakits).



emerging market economies the difference is noy lege. Similarly, large appreciations are
associated with stronger growth in imports (8.2%awrrage, against 6% in normal times, this
effect being particularly large in EMEs, 12.7% &34i6.8%). This first set of results supports

the concerns expressed on the adverse competsivesfiect of large appreciations on net trade.

More surprisingly, our second result shows thatpghtern for net exports is a poor proxy for
overall growth. In spite of the ceteris paribuseetfdescribed above, growth tends to be larger
during appreciation episodes (4.1%) than duringnabitimes (3.3%). This is the case both for
advanced and emerging market economies, and gdarticso for emerging economies. There
thus appears to be other factors, coinciding wilged appreciations, which boost growth
sufficiently strongly to offset the adverse effetthe appreciation through trade. In other words,
it is important to bear in mind that the exchanage rand growth are both endogenous variables
that react to some underlying shock, and thinkiolglg of the impact of the exchange rate on

competitiveness can be highly misleading.

As Table 2 only shows static results with the comteraneous growth rate of key variables
depending of whether the country experiences & lagpreciation or not, we now turn to the
dynamic effects of appreciations. We use an evasé @nalysis that encompasses not just the
contemporaneous impact but also its aftermath.réiqushows the impact of a large exchange
rate appreciation by looking at the dynamic behawvio GDP growth (panel A), real imports
(panel B), and real exports (panel C). In each lpgeaart corresponds to the year when the three
criteria are met (ABC=1). Each panel shows theepast across all countries, as well as among
advanced economies, and among emerging marketsteFigalso shows the path of the real
effective exchange rate itself (panel D) to illastr its evolution after the time when the three
criteria are met. The variables in all panels aqeressed in terms of the net effect relative to
normal times, i.e. when ABC=0. For example, thaigat timet in panel A corresponds to the
difference shown in Table 2 between the averagetyroate when ABC=1 (4.1%) and when
ABC=0 (3.3%), i.e. 0.8% for all countries takenetuer.

Figure 1 shows a substantial degree of heterogerféénel A reveals that although countries
experiencing a large appreciation grow more rolgustl average at the time of the depreciation,
the effect varies over time and across country ggolAdvanced economies experience a

sustained pickup in growth, while emerging econenaely experience a temporary increase in



growth, followed by a contraction within two years line with this markedly different
evolution of aggregate demand, import growth tetalsccelerate after the appreciation for
advanced economies, but strongly decelerates fargng economies (panel B). Turning to
export growth (panel C), a large appreciation reguexports on impact for advanced economies.
This effect persists for one year, after which eigoecover. Emerging countries, by contrast,
see a better performance of exports on impactthstis temporary and it is followed by a
sizable deterioration. Figure 1 therefore revedlat tthe response of key macroeconomic
variables differs dramatically across countriedjof@ng a large appreciation. Among the
different factors that may explain this, we focustbe role of large capital inflows and domestic
lending. Our focus on these proxies for conditionBnancial markets is motivated by the well-
documented role of financial shocks in driving ne&@monomic conditions in emerging markets,

but also in advanced economies.

Figure 2 shows how the impact of large appreciatiffers depending on whether the economy
also experiences a capital flow bonanza (top pamgla lending boom (bottom panels). All
panels show the dynamic pattern on GDP growth attithe of the large appreciations and in
subsequent years. In addition, each panel prestetsgrowth difference between large
appreciation episodes (ABC=1) and normal times,ositppe value indicating higher growth

during a large appreciation episode.

The impact of a large appreciation is quite sewssito the simultaneous presence of a capital
flows bonanza. Panel E shows that an appreciatoarang along with a bonanza is associated
with a moderate increase in growth in advanced @ooes, but a contraction in emerging

economies. By contrast, a large appreciation thabt accompanied by a bonanza (Panel F) is
associated with somewhat stronger growth in advheoenomies, and a sizable — albeit short
lived — boom in emerging markets. Considering thie of credit booms instead of bonanzas
leads to a similar picture. Appreciations that @wacurrent to credit booms are associated with
sharp contractions in emerging economies (PanelBgreas countries experience a temporary
acceleration in activity when the appreciation @& accompanied by a credit boom (Panel H).
The pattern is similar for advanced economies,iallbigh smaller magnitudes. One potential

reason why results differ across country groups rhayrelated to the fact that financial

supervision is in general more developed in adwhnoeuntries, compared to developing



countries, such that “capital flow bonanzas” arehtling booms” may be more disruptive in the

latter.

To sum up, our analysis shows that while large epations have the expected adverse effect on
net trade, this does not lead to an overall cotimadn GDP, to the contrary. The event study
analysis shows a substantial extent of heterogertbitough time, across countries, and
depending on the underlying financial condition@g¥istrikingly, large appreciations associated
with capital flow bonanzas or lending booms arerati@rized by a weaker growth performance
than appreciations occurring without bonanzas on

3. The contrasted impact of productivity and capital fows shocks: a simple model

In this section we present a simple model thatrestd the impact of productivity shocks
with that of financial shocks on the real exchargje, output and lending. For brevity we focus
on the main features and results, and leave masélsiéo the appendix.We first present the
building blocks and the solution method. We thenweethe analytical solution for a simple

combination of parameters, and present numerisalteefor the more general parametrizations.
3.1 Building blocks

Our setup builds on Obstfeld and Rogoff (1996 chvd¢ consider a general equilibrium
model with two countries, Home and Foreign, of simeand 1-n respectively. In the Home

country, a representative agent of sizeonsumes a bask&, of non-traded and traded goods,

with the latter consisting of Home and Foreign good

A

- :{yj (er.)i - (CN,t)tlr

i
6-1

G, =[(I’l+ - n)X)‘% (CH,t)%l +((1_n)(1_)())% (CF,t )g‘g_l}

° The fully detailed steps of the model solutionj associated Matlab programs, are available orestqu
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wheret denotes time,C;; and C,; are the consumptions of traded and non-traded syood

respectively, andC, ; and C;, are the consumptions of Home traded and Foreggfett goods,

respectivelyA is the elasticity of substitution between tradad aon-traded goods, afds the
elasticity of substitution between Home traded Botkign traded goodsy 0[01] is the degree
of domestic bias in traded goods consumption.

The consumption baskets of the representative amjesitel-n are similar, with asterisks
denoting Foreign variables:

A
C = {Vj (e )% +1-y)i(cy, )ﬂﬁ

6-1 6-1

Cio =| (a0l (65, +a-nemii(er, ) |

The allocation of consumption reflects the varioektive prices, namely the price of

Home traded good$},; the price of Foreign traded goodfs; (both prices are the same in the
two countries), the price indexes of traded goé¥s and P{t, and the consumer price indexes

p and P". The price indexes are:

P = [(n +(1- n))()(PH t )1_9 +(@1- n)(l_X)(PF,t )1—9]@
P =[na- (R, S + - ne (R ) e

1

O SR O] SR T R

We define the terms-of-trade as the price of Fordigjded goods to Home traded goods,

T, =R, /R, and the relative prices of non-traded goods ivglato traded goods as

R =R, /B, andR =P.,/P,. The real exchange rafd =P /P reflects the terms-of-trade

(in the presence of domestic bias) and the relgtiiees of non-traded goods:

11



1

[ na-p+a-n+ ) ﬂw(l—y)(a*)“]“
(n +(1- n))() +1- n)(l—)()(Tt )1—9 Y+ (1_ y)(Rt )H

t

The production of traded and non-traded goods reliestechnology that uses labor with

decreasing returns to scale. The total labor supply itHtdree and Foreign country are seinto

and 1-n. The outputs of the two sectors in the Home countryYare= AH’t(n—LN,t)l“” and

Yy = A (Ly,)™ where Ly, denotes the labor input in the non-traded sectat, A is an

exogenous productivity term in secior H, N that is our first source of shocks. The parameter

a 0[o1] reflects the degree of returns to scale. The case=ol corresponds to an endowment
economy, while the case of = 0 corresponds to constant returns to scale. Theutsuip the
Foreign country aré/y, = A, (1-n—-Ly, )" andYy, = A, (Ly) ™.

Borrowing and lending takes place through a bond denaetna Foreign traded goods,
without loss of generality. A unit of bond held betweeriquet andt+1 yields an interest rate of

1+r,,. We denote the per capita holdings of bonds by théiagent at the end of peribby

B,.,- The intertemporal constraints faced by the Home ameli¢h agent are:

nRC, + nR:,t B = PH,tAH,t (n- LN,t)l_a + PN,tAN,t (LN,t)l_a +n(+ rt)PF,t B
(1_ n)Ff Ct* - an:'t Bt+1 = PF,tA;,t (n - L*N,t)l_a + Pltl,tAl*\l,t (L*N,t)l_a - n(1+ rt)PF,t Bt

where we used the fact that bonds are in zero net supplglwide. As in each country the

consumption of non-traded goods is equal to its suppdysplit the constraint in each country
between the market clearing condition for the non-tradetbs

NCy, = Au(Ly)™ & @=n)Cy, = AL (L) 1)

and the intertemporal constraint in terms of traded goods:

n(Cy, +T:Cr )+ NTBus = Ay (- Ly, )™ +n@+1)T,B, @)
@-n)(C,, +T.Cr.)-nTB,, =T.A. (N~ Ly, )" —n@+r)T,B 3)

12



The clearing of the market for Home traded goods regquinat the supply matches the

demand:

nCH,t + (1_ n)C*H,t = A—I,t (n - LN,t)l_a 4)

A similar relation holds for the clearing of the Foretgaded good, but is redundant given (1)-
(4). The appendix presents the expressions for (1)gkhp the expressions for the intratemporal
allocation of consumption.

The Home representative agent maximizes an interteinpoiity of consumption over

an infinite horizonU, :Z( H,Hs)sln(cﬁs). The Foreign representative maximizes a similar
s=0

S

utility U, =Z( F‘HS) In(C;S)_ We assume that the discount factors of the Home ag&nt,

s=0

can differ from that of the foreign agenf8. ... These discount factors are our second source of

shock. An increase in the Foreign factor represetiiglzer willingness to lend by the Foreign
agent, leading to capital flows towards the Home countrgisdl equal.
The intertemporal optimization leads to two conditions for eamimtry. The first ones

are the Euler conditions for the dynamics of consumption:

t+1 ﬂH +1 (1+ rt+1)C ! t+1 ﬂF t+1 (1+ rt )C (5)

wherer$, andr,;; are the real interest rates in terms of the consumptiskets:

P P’
1+r1S = @A+, Proa R c 1+ S = (@+r, Pe s t 6
t+1 ( tl) F>':t F)t+l t+1 ( tl) PFI P ()

t+1

The second set of conditions reflects the optimal allocatidabor across the traded and non-

traded sectors:

13



AP (=L )™ =Py A (Ly)™ (7)
A*:,t PF,t (l_n_ L*N,t)_n = ;l,tA*\l,t(L*N,t)_n 8)

The appendix presents the real interest rates in (5)hendllocations (6)-(7) in terms of relative

prices. Note that when Home and Foreign traded goodsparfect substitutes, so that

I:)H |t

P, =F, = P,;t, and there are constant returns to scale in produc@t8) imply that

the relative price of non-traded goods only reflectstiggproductivities: R = A,/ A,; and

R =A A,

3.2 Solution method

As the model is highly non-linear, we approximate ituaiba symmetric steady state. In
that steady state, where variables are indexed by 0, ayentsjually patient&, , = -, = 3,)

which removes incentives to save and borrow internatianéilyaddition no country holds

claims on the otherd, = 0). The Euler conditions (5) imply that the real interestsrate all

equal to the inverse of the discount rate.
The baseline steady-state is characterized by the twketeearing conditions for non-
traded goods (1), the intertemporal constraints (2)tf&),market clearing for the Home traded

good (4), and the labor allocations (7)-(8). For simpljaive put restrictions on the productivity

levels® that ensure that all relative prices are unify ¥ R, =R, =1), that consumption levels
are equalized in the two countrie§,(=C, = A, o(ny)™), and that the labor allocations reflect
the weight of the two sectors in preferenckgd =n(l—)) and L, = @-n)L-y)).

We express the model in terms of log-linear approximatansind the baseline steady

state and denote log deviations by hatted values, withinfiance ét =(C -Cy)IC,. As

10

specifcaly,  we  set A=A (A=) Ag=A,0/L-m)7  and
Ao = A IA=Y) ™ (nIA-n))™.
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international bond holdings are zero in the steady state,define EZ&I(ﬁO). The

approximations of equations (1)-(8) are presented iappendix.
We consider that the economy is initially in the baselinadgtstate. The economy is then

hit by shocks, and we distinguish between the short st fferiod with shocks) and the long

run (subsequent periods). Shocks in the short runtafiecdiscount factors,éH and ,3; and
the productivity IeveIsAH , AN , AF and A*N . In the long run the economy reaches a new

steady state where the discount factors revert to their initiaev&, and productivity levels
stabilize at levels that can differ from the initial ones. Tdreg run productivity levels are

denoted byA,, ., Ay, Ak and A,

F,ss N,ss

with thesssubscript denoting the new steady state.

Hiss!
With this specification, the model is a linear systwith 18 endogenous variabfésl0
exogenous variablé$,and 18 equations.In addition to the 18 variables, we compute tha re
exchange rate of the Home country that reflectstéhms-of-trade (to the extent that there is
domestic bias in consumption) and the cross-coudifiference in the relative price of non-

traded goods:

Q =T, -@-NR -R) 9)

The output in the Home sectors and the overall Hoatput, measured in terms of Home traded

goods, are written as:

™ The Home and Foreign consumptions in the shortlang run, the relative prices of non-traded gobodshe

Home and Foreign countries in the short and lomg the terms-of-trade in the short and long rus,l&tbor used in
the non-traded sectors in the Home and Foreigntdesrin the short and long run, the Home asseatsraalated in
the short run, the real interest rates in termsasfisumption baskets between the short and longanohthe real
interest rate in terms of the Foreign traded gdme/een the short and long run.

12 The shocks to productivity levels in the four sest(Home and Foreign traded and non-traded) irshoet and
long run and the shocks to the Home and Foreigrodi#t factors between the short and long run.

13 The first four equations are the market cleariagditions for non-traded goods (1) in the short kmdy run, the
next four are the intertemporal constraints (2)#3he short and long run, the next two are theketaclearing for
the Home traded good (4) in the short and long tlwa,next two are the Euler equations (5) betweershort and
long run, the next two are the real interest ratderms of consumption baskets (6) between the stmal long run,

and the final four are and the labor allocations(8j in the short and long run.
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A A 1-y ~ A A A
YH,t = AH,t - (1_a)7yLN,t ; YN,t = AN,t - (1_a)LN,t (10)

V. = Ay, + A=Ay, +a-pR + a-ma- nt)

While this linear system has a unique solution, #malytical solution is quite
cumbersome for the general model. We therefore firesent the analytical solution for a

specific case, before presenting a numerical iisin of the general case.

3.3 A simple case

We simplify the model in two ways. First, we corgsidhat Home and Foreign goods are
perfect substitutesg — «), so that there is a common traded good. The tefrimde are then
always equal to one, so we lose one endogeno@ak;m&s'l:t =0. We also lose one equation as
the market clearing condition (4) corresponds toghm of (2) and (3). In addition the degree of
domestic biag is irrelevant. The second simplification is to et elasticity of substitution
between traded and non-traded goddsjual to one.

In the long-run the economy reaches a new steadg;stvith the cross-country asset

holdings I:%ss as a state variable. For brevity, we focus ontstesm shocks, and present the

solution in terms of cross-country differences. Witee Home country is a net creditd%sg>0

), it is characterized by higher consumption, reéato the Foreign one, a higher price of non-
traded goods, which translates into an appreciateency, and a shift of labor towards the non-

traded sector:

ComCzyi ol o R-Ry=ar ol
B, 1-n B, 1-n
1_ﬁ0 éss

|
—p

éss = _(1_ y)(liss - Ii;s) ; Nss

N,ss =y ,30 1-n

16



The cross-country asset hoIdin&g are endogenously determined in the short run. We
define a summary intertemporal measure of shéclcs(,@H —,@F) +(A4 —A*:). A positive value
indicates that the Home country is relatively mpagient (,@’H >,@F) or that it has a temporary

productivity advantage in the traded sectaﬁs4 (—A*: >0). The Home country accumulates

assets if this measure is positive:

éss - :BO 2
1-n y+Q1-pa

Short run consumption is higher in the Home countative to the Foreign country, if it
benefits from higher productivity or if the intemeoral pattern of shocks leads it to borrow (
Z <0). The Home country is characterized by a highécepof non-traded goods, and an
appreciated real exchange rate, if it has an adganin traded sector productivity or if the
intertemporal pattern of shocks leads it to borrtwereby boosting demand for non-traded
goods:

A

E-C = (A, - A)+ @-p)(A, - A) - y— Do

_Fo 7
y+@1-ya
A A A, A, 5, -
R-R = -A)-(A, -A)-a—F°> 7

(A —A) - (AL - AV ”y+a—na

éss = _(1_ y)(é_ |f\2*)

Borrowing by the Home country shifts the allocatiohlabor towards the non-traded
sector. The Home country is finally characterized @ high real interest rate (in terms of
consumption basket) if the intertemporal patterrslodcks leads it to borrow, or if it has an
advantage in traded sector productivity:

- A By -
Ly~ Ly = y—2—7
N,ss N,ss yy+ (1—}/)0'
C _qrCy = -ya 5 _ A _AY_(A _ A
Bo(dr™ —dr™) ;:aj552+a WA= A) = (A - AY)
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We illustrate the impact of the various shocks tigto a numerical example. We set the
Home country to be very small with=0.1. We assume that traded good account for 80 e
total consumption baskey € 0.3), that there are decreasing returns to faate0.3), and set the
discount factog,to 0.95.

Figure 3 presents the impact of three shocks oshbé&-run Home variables. These are a

temporary increase in Home traded productivify, ©0, grey bars), a permanent increase in

Home productivity (5“ =A,.>0, stripped bars), and an increase in Foreign pa&ieeﬁ’F >0

H,ss
black bars). The increase in Foreign patience aannterpreted as a capital inflows shock.
Another approach to assess the impact of finamoaditions on the exchange rate is found in
Benigno and Romei (2012) who consider a tightewifigorrowing constraints, but abstract from
the distinction between traded and non-traded goddsfacilitate the comparison across the
three shocks, they are calibrated to lead to aapmgteciation in the Home currency.

The responses of the various variables dependatiw@n the nature of the shock.
Consumption increases most when the real appreciegflects a capital inflow, and is financed
by running a sizable current account deficit. Byntcast a temporary productivity shock is
smoothed through a current account surplus and lead contraction in consumption. All three
shocks raise the price of non-traded gotidhe impact on the real interest rate (in termthef
consumption basket) is contrasted: a temporaryymtodty improvement raises the interest rate
and induces a postponement of consumption, wheaesgrge in capital inflows lowers the
interest rate and brings consumption forward.

Overall output increases under all shocks, but deessubstantially more under a
productivity improvement. The composition of outpuiarkedly differs across shocks. An
increase in productivity in the traded sector leta shift of labor towards that sector. As a
result traded output surges thanks to more labed usthat sector and higher productivity, while

non-traded output falls because of the labor reation. The pattern is opposite under a shock to

4 One may notice that the relative price of non#ghdoods in the Home country does not increasellgq@@oss
all shocks, even though the real exchange ratedtmgghe same. This simply reflects the fact thatreal exchange

rate is also affected by the relative price of m@uled goods in the Foreign country.
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patience. The capital inflows into the Home couritrgl a higher demand for non-traded goods
that is met by reallocating labor through the tchdector. As a result, traded output falls.

Figure 3 thus clearly illustrates the central resafl the model, namely that a given
appreciation of the real exchange rate can be @dedcwith sharply different situations. An
appreciation due to a productivity gain is assedatith an output boom led by the traded
sector, a higher real interest rate, and a cumeanbunt surplus (if the gain is temporary). An
appreciation fuelled by capital inflows by contrésads to a credit-fuelled consumption boom,
with a low real interest rate, and only a modematerall output boom as the surge of non-traded

output is offset by a contraction in traded output.

3.4 The general case

We now turn to the general case where the elasicdf substitutior® andA can take
more general values. As the analytical solutioooisiplex, we focus on a numerical illustration.
We keep the same parameters as in the previousrsectd assume that there is no domestic
bias in consumptiornx(= 0).

Figures 4 to 5 show the response of the short ramédvariables to a unit temporary

improvement in productivity in the traded secto;\h(:L Figure 3), a permanent improvement (

A

A, = AH,SS =1, Figure 4) and a temporary increase in Foreigrepeg (,[}F =1, Figure 6). Each

panel shows the value of the variables for differdasticities of substitutions between traded
and non-traded gooda (going from 1 to 8 on the horizontal axis) and ke#w Home and
Foreign traded goodd® (being set at 1, 3, 6 or infinity). The particulzase of the previous
section corresponds to the leftmost point of thekthne. For brevity we focus our discussion on
the main patterns.

Allowing for more elasticity between traded and +#iaded goods, or allowing for a
limited substitutability beteween Home and Foreiged goods, reduces the magnitudes of the
impact of shocks.

A temporary improvement of traded productivity (&ig 4) lowers consumption and
raises savings, unless Home and Foreign tradedsgacel poor substitutes in which case

consumption increases. The higher productivity ceduthe price of Home traded goods and
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deteriorates the terms-of-trade ¢ 0) especially when traded goods are poor substitesng
themselves. The relative price of non-traded goodseases, leading to a real appreciation,
although the magnitude depends on the elasticifies.impact on traded and non-traded outputs
and labor reallocation is qualitatively similar tioe simple case, but is dampened by a low
substitutability between Home and Foreign tradeddgo The impact on the elasticities of
substitution is broadly similar when the improveri@nproductivity is permanent (Figure 5).

The sensitivity of the various variables to thesetities of substitution is more moderate
when the economy is hit by a shock to Foreign page(Figure 6). The magnitude of the
consumption boom and borrowing is somewhat highberwthere is more substitutability
between traded and non-traded goods, or betweeneHamd Foreign traded goods. The
movements in the relative price of non-traded gad$the real exchange rate are lowered when
traded and non-traded goods are closer substiageany reallocation then requires less
movement in prices. The impact of the shocks odetlaand non-traded outputs and labor
reallocation is qualitatively similar to the simpdase, but is dampened by a low substitutability
between Home and Foreign traded goods or by a subktitutability between traded and non-
traded goods. As labor is reallocated towards thetraded sector, the output of Home traded
goods falls. This raises their price and leadsntangprovement in the terms-of-trade, especially
when a limited substitutability between Home andekgn traded goods limits the impact of
price movements on quantities.

To facilitate the contrast between the various kBpEigure 7 presents their impact when
the shocks are calibrated to lead to a unit reatesgpation of the Home currency in the short run.
For each variable we show the impact of a temparamgase in productivity in the traded sector
(left panel), that of a permanent increase (migidieel) and that of a capital inflows stemming
from higher patience in the Foreign country (righnel)*

The impact of consumption is relatively insensititee the elasticity of substitution
between Home and Foreign traded goods, but react tadhe elasticity of substitution between
traded and non-traded goods, with a higher elégteading to a larger increase in consumption.

The panels show that the consumption boom is magiet in the case of a capital inflows

5 The rounded line corresponds @o= 1 in Figures 2 to 4, but 8 = 1.5 in Figure 5 as the real exchange rate

movement can be zero whérr 1.
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shocks than in the case of a productivity shockigher elasticity of substitution between traded
and non-traded goods raises the magnitude of tlierduaccount response to temporary shocks.

The terms-of-trade react most when Home and Forteggled goods are poor substitutes,
as a given quantity adjustment then requires lapgee movements. The contrast between a
productivity improvement, which worsens the termgrade, and a capital inflows boom, which
improves them, is larger when traded and non-tragteztls are poor substitutes. The relative
price of non-traded goods by contrast shows limgedsitivity to the elasticities, which simply
reflects our parametrization that the real exchaatgeappreciates by the same value in all cases.

The pattern for the real interest rate is robusth elasticities of substitution, with a
productivity improvement leading to a higher instreate (unless Home and Foreign traded
goods are poor substitutes and traded and nonetrgoleds are close substitutes) and a capital
inflows increase lowering the interest rate, esgcvith higher substitutability between traded
and non-traded goods.

Moving away from the simple case by increasingdtlestitutability between traded and
non-traded goods or lowering that between Home Rockign traded goods magnifies the
impacts on outputs. A productivity improvement dahsally raises traded output, at the
expense of non-traded output, with the oppositeepabeing observed following an increase in
Foreign patience. Moving away from the simple maithels reinforces the contrast shown in
Figure 3.

Our analysis so far abstracts from domestic biasomsumption, which implies that the
real exchange rate only reflects the relative grigenon-traded goods. We relax this restriction
by settingx = 0.3, which implies that the ration between tlendnd for local and imported
traded goods is three times as large as in thenebs®d# domestic bias. Figures 8 to 10 show the
impact of temporary and permanent improvementsdded productivity and the impact of a
temporary increase in Foreign patience, and coorebfo Figures 4 to 6 whegewas set to zero.

For brevity we focus on the aspects that are atetly domestic bias in consumption.
Following an improvement in Home traded producyivihe most salient difference is for the
real exchange rate, as it is now pulled in two @tpodirections. First, the higher traded
productivity lowers the price of Home traded gooalsich raises the relative price of non-traded
goods, and tends to appreciate the real exchamgesabefore. The reduction in Home traded
price also worsens the term-of-trade, which nowhpasthe real exchange rate towards a
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depreciation. The balance between these two eftigiends on the elasticities of substitution,
and a real depreciation occurs when Home and Foteagled goods are poor substitutes (as the
terms-of-trade then move by more) and traded amdtramled goods are closer substitutes (as the
relative price between them then moves by less).

The real interest rate is also affected, and irsgg®y less than in the absence of domestic
bias. As a result, Home consumption raises, os fayl less than in the absence of bias. The
pattern of the various outputs is little affectsdtive presence of domestic bias.

Turning to the impact of a permanent increase irmeldraded productivity shows a
similar pattern. The impact of domestic bias in stonption is however limited, with a few
exception such as the real exchange rate when HmmdeForeign traded goods are poor
substitutes.

The presence of domestic bias in consumption afféwt response of the variables to a
shock in Foreign patience to some extent, primavien there is little substitutability between
Home and Foreign traded goods. In that case, theutoption boom somewhat reduced, and the
real exchange rate appreciation magnified as theramement in the terms-of-trade now
reinforces the impact of the higher relative péaon-traded goods. The impact on the various
outputs is also somewhat reducéd.

Overall our numerical illustration of the generabael reinforces the patterns shown in
Figure 3. A real appreciation due to a productiwibprovement in the traded sector leads to an
output boom in that sector and a current accoumtisst The same appreciation stemming from
an increase in Foreign savings is associated withedit fuelled consumption boom and a

limited increase in overall output as resourceft shivards the non-traded sector.

4. Conclusion

This paper assesses the effect of large currengreaigtions on growth and trade, by means of
stylized facts and event case analysis, and showstlie identified patterns are consistent with a
simple theoretical model. The main empirical resalte threefold. First, and as expected, large

exchange rate appreciations are associated wittkevesxport growth and stronger import

16 As in some cases the real exchange rate depreciedo not build a figure corresponding to Fighinehere a

real unit appreiciaton is imposed.
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growth, compared to normal times. However, the seéaesult is that output growth is actually
stronger in the wake of a large appreciation, ssijyg that other factors are sufficiently
powerful to offset the effect through trade. Thitldere is a substantial degree of heteorogeneity
across appreciation episodes. Appreciations that amsociated with so-called capital flow
bonanzas (large capital inflows) or “lending boonfisirge increases in lending to the private
sector) are characterized by weaker growth comparegpisodes with no lending boom and no
capital flow bonanzas. These patterns are consistéh a simple theoretical model which
shows that appreciations stemming from productivibprovements are associated with a
stronger economic performance than appreciaticgmarsing from easier borrowing conditions

in world financial markets.

In terms of policy implications, our analysis shotat policy should not be designed solely in
response to exchange rate movements, but insteals te identify the driving factors. Financial
inflows and credit booms emerge as sources of condédese however are likely to be best
dealt with through targeted management of capitald and credit growth, for instance using
macroprudential tools. A policy aimed at the exgenate, which is merely a consequence of
the underlying shocks, could well be too blunt el ttw effectively address legitimate policy

concerns.
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Table 1: List of country episodes selected with the first criterion and in the final definition

Country Years identified according to: Country Years identified according to:
A A,BandC A A,BandC
Argentina 1993-2001 1997-1998 Korea 1989-1990 2005-2005
Australia 1973-1974 2004-2004 2000-2000
1981-1981 2005-2006
1989-1990
1997-1997
2003-2004 Malaysia 1983-1983
2011-2011 1993-1993
Brazil 2005-2008 2007-2008 Morocco 1989-1989
2011-2011 1994-1994
Netherlands 1987-1987
Canada 1989-1989 2004-2006 New Zealand 1994-1996 1995-1995
2004-2007 2003-2005 2004-2004
2011-2011 2011-2011
Chile 1981-1982 1992-1995 Norway 1974-1974
1989-1995 2002-2002
2005-2006 Pakistan 1981-1981
China 1975-1976 Peru 2001-2001
1980-1980 Philippines  2007-2007 2007-2007
1989-1989 Poland 2001-2001
1997-1998 2006-2006
2009-2009 2008-2008
Colombia 1994-1995 1995-1995 Saudi Arabia  1974-1974
2005-2005 2008-2008 1981-1983
2008-2008 1997-1998
2011-2011 Singapore 1982-1983 1982-1982
Czech Rep. 2002-2003 2002-2003 1990-1991 1990-1991
2006-2006 2006-2006 South Africa  2004-2004
2008-2008 2008-2008 2010-2010
Euro Area 1986-1987 1987-1987 Spain 1988-1990 1988-1989
2003-2004 2003-2004 Sweden 2011-2011
2008-2008 Switzerland ~ 1974-1979 1977-1977
Finland 1995-1995 1983-1983
1987-1987
1995-1995
Germany 1973-1974 2010-2011
1977-1978 Thailand 1999-1999 2007-2007
1987-1987 UK 1980-1981 1980-1981
Hong Kong 1994-1994 1997-1998 1997-1998
Hungary 1976-1977
1980-1982 USA 1976-1977 1982-1983
Indonesia 2010-2010 1981-1985 1997-1998
Ireland 2003-2004 2003-2004 1989-1991
Israel 2008-2008 2008-2008 1993-1994
Italy 1997-1997 1997-1998
Japan 1972-1973 1984-1987 Uruguay 1981-1982 1993-1993
1977-1979 1992-1994 1989-1990
1981-1981 1993-1994
1984-1989 2006-2006
1992-1995 2011-2011
1999-2000

2009-2010




Table 2 : Summary statistics: impact of a strong appreciation

In situation of strong appreciation

(ABC=1) GDP export import
All countries
mean 4.1 4.7 8.2
median 4.1 4.0 8.3
Developed countries
mean 3.4 3.4 6.6
median 3.9 2.9 7.8
EMESs countries
mean 5.9 8.4 12.7
median 5.3 8.7 10.0

Not in situation of strong appreciation

(ABC=0) GDP export import
All countries
mean 3.3 6.2 6.0
median 3.3 6.1 6.2
Developed countries
mean 2.6 57 5.4
median 2.6 54 5.8
EMESs countries
mean 4.2 7.0 6.8
median 4.8 7.1 8.1
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Figure 1: event case analysis
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Figure 2: event case analysis
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Figure 3: Impact on short run Home variables, simple model
All shocks imply a unit Home real appreciation in the short run
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Figure 4. Temporary increase in Home traded productivity

Consumption

0,05 4

0,00
-0,05 1
-0,10 1

-0,15

-0,20

-0,25 -
lambda

Savings

2,0 4

15 \

-
1’07 \\‘____

0,5 A

0,0 6060600606006

lambda

Terms-of-trade

1,2 4
10 6666666666660
0,8 -
0,6 -

0,4 -

0,2 -

0,0

lambda

Relative price of non-traded

06 -
05 -
04 1
03 -
02 1

0,16

0,0 \ T \ T T \ :

Real exchange rate

lambda

Real (cons) interest rate

0,25 +
0,20
0,15
0,10

0,05

0,00

d
-0,05

—O— 9=1 ——09=3

Parameters: n=0.1,y=0.3,a=0.3,x =0, 0 =0.95

0 = infinity

31



Figure 4 (cont.): Temporary increase in Home traded productivity
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Figure 5: Permanent increase in Home traded productivity
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Figure 5 (cont.): Permanent increase in Home traded productivity
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Figure 6: Temporary increase in Foreign patience
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Figure 6 (cont.): Temporary increase in Foreign patience
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Figure 7: Impact on short run Home variables
All shocks imply a unit Home real appreciation in the short run
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Figure 7 (cont.): Impact on short run Home variables

All shocks imply a unit Home real appreciation in the short run
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Figure 7 (cont.): Impact on short run Home variables
All shocks imply a unit Home real appreciation in the short run
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Figure 8: Temporary increase in Home traded productivity, with bias
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Figure 8 (cont.): Temporary increase in Home traded productivity, with bias

Traded output

Non-traded output

lambda

Total output (traded units)

1,2 -
He EM&@%@
08 T
06 Q ———————
0,4 -
0,2 -
0,0 — ‘ — ; ‘

1 2 3 4 5 6 7 8

lambda

—C— =1

Labor in non-traded sector

0,0
-0,1
-0,2
-0,3
-0,4
-0,5
-0,6
-0,7
-0,8
-0,9

lambda

0=6

—

Parameters: n=0.1,y=0.3, a0 =0.3, x =0.3, 0 = 0.95

0 = infinity

41



Figure 9: Permanent increase in Home traded productivity, with bias
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Figure 9 (cont.): Permanent increase in Home traded productivity, with bias
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Figure 10: Temporary increase in Foreign patience, with bias
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Figure 10 (cont.): Temporary increase in Foreign patience, with bias
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Appendix I: selected quotes on exchange rate apprations

JAPAN

Sayuri Shirai: The euro area crisis, the flight-to-safety premiuand cooperation and coordination

among central banks

Remarks by Ms Sayuri Shirai, Member of the Poliga®l of the Bank of Japan, at the workshop co-
hosted by the Asian Development Bank Institute #mel Reinventing Bretton Woods Committee,

“Adjusting the World to the New Realities of thetdmational Financial System”, Tokyo, 12 October
2012.

“Consequently, capital inflows into securities istment from abroad have contributed tbe
appreciation of the exchange ratesf some of these countries, as typically seeréncase of Japan.
This has adversely affected the export manufactgrisector which had been recovering from the
supply-chain disruption and resultant plunge in @xp caused by the Great East Japan Earthquake on
March 11, 2011.”

Masaaki Shirakawa: Reviewing the economies of Switzerland and Japan
Remarks by Mr Masaaki Shirakawa, Governor of thelkBat Japan, at the 30th Anniversary Luncheon of
the Swiss Chamber of Commerce and Industry in J&p@1J), Tokyo, 10 October 2012.

“More recently, between December 2007 and August12@he real effective exchange rates for
Switzerland and Japan moved in tandem with eacérp#tppreciating by 16.9 percent and 23.3 percent,
respectively. These movements of the last few geat® an extent representative of the fallouterfithe
Great Financial Crisis. The prevalent mood of rekersion resulted in the unwinding of carry trades.
Both countries are now also confronted by the dteddlight-to-safety capital flowsl'he appreciation

of the two currencies coincided with the most sevdmancial and economic dislocations in the
advanced economies.”

Ryuzo Miyao: Economic activity, prices, and monetary policy
Speech by Mr Ryuzo Miyao, Member of the Policy Bbaf the Bank of Japan, at a meeting with
business leaders, Yamaguchi, 5 September 2012.

“Second, there is a risk of further appreciationtbé yen. While a positive case can be made for yen
appreciation to a certain extergxcessive appreciation will worsen the competitigss and profits of
exporting firms again and act as a headwind agaiffisins. If a trend of falling stock prices intensis,
together with the trend of yen appreciation, theimniis’ and households’ confidence will deteriorate
and currently solid business fixed investment plaasd private consumption will be contained, which
will weigh on Japan’s economic recovely

Yoshihisa Morimoto: Economic activity and prices in Japan and mongtatgy
Speech by Mr Yoshihisa Morimoto, Member of the &pBoard of the Bank of Japan, at a meeting with
business leaders, Ishikawa, 2 August 2012.

“Thereafter, however, it (the economy) remained enor less flat on the whole until around the early
springof 2012 mainly due tthe adverse effects of the slowdown in overseasnectes and the
appreciation of the yen.”

Hirohide Yamaguchi: European debt problem and its impact on Asia

46



Speech by Mr Hirohide Yamaguchi, Deputy Governothaf Bank of Japan, at the 8th Tokyo-Beijing
Forum, Tokyo, 2 July 2012.

“Changes in foreign exchange ratefor example, a substantial yen appreciation migspecially for
Japan’s economyyorsen corporate profits and put downward pressoreeconomic activity.

Masaaki Shirakawa: Japan’'s economy and monetary policy
Speech by Mr Masaaki Shirakawa, Governor of thekBRdrdapan, at a meeting held by the
Naigai Josei Chousa Kai (Research Institute ofdgdakyo, 4 June 2012.

“After the beginning of autumn 2011, howeveconomic activity temporarily became flat due teeth
effects of the slowdown in overseas economid® appreciation of the ygnand the flooding in
Thailand.”

Sayuri Shirai: Recent global economic developments and monetaligypm Japan — strengthening
Japan’s growth momentum througpportunities in emerging Asia

Speech by Ms Sayuri Shirai, Member of the PolicyamBloof the Bank of Japan, at a meeting with
business leaders, Akita, 10 May 2012.

“From the second half of fiscal 201&conomic activity remained more or less flat mairdye to an
adverse effect on exports and productiohthe slowdown in overseas econonded the appreciation
of the yen.”

Other countries

Emmanuel Tumusiime-Mutebile: Oil revenue management
Remarks by Mr Emmanuel Tumusiime-Mutebile, Goverabthe Bank of Uganda, at the Oil Revenue
Management Seminar, Kampala, 27 February 2012.

“The second issue which | want to highlight pertato the potential for Dutch disease. The spending
oil revenues is likely to cause eeal exchange rate appreciation, which could daneaghe
competitiveness of the non oil traded goods sectofshe economy, including both exporters and
manufacturing firms which compete with imports.”

Mark Carney: Dutch disease
Remarks by Mr Mark Carney, Governor of the BanlCahada and Chairman of the Financial Stability
Board, to the Spruce Meadows Round Table, Calddbgrta, 7 September 2012

“Some regard Canada’s wealth of natural resourcesaablessing. Others see it as a curse. The latter
look at the global commodity boom and make the giagnosis for Canada of “Dutch Disease.”l They
dismiss the enormous benefits, including higheonmes and greater economic security, our bountiful
natural resources can provide. Their argument gaefollows: record-high commaodity prices have led t
an appreciation of Canada’s exchange rate, which, turn, is crowding out trade-sensitive sectors,
particularly manufacturing The disease is the notion that an ephemeral bivowne sector causes
permanent losses in others, in a dynamic thatidiaemful for the Canadian economy.”

Jean-Pierre Danthine:Monetary policy is not almighty

Speech by Mr Jean-Pierre Danthine, Vice ChairmahefGoverning Board of the Swiss National Bank,
at the Journée Solutions Bancaires, Geneva, 3120A49.

47



“An appreciation of the Swiss franc would again eape the Swiss economy to considerable risks and,
once more, endanger both price stability and econosituation”

Thomas Jordan: The Swiss economy and global economic outlook

Introductory remarks by Mr Thomas Jordan, Chairroithe Governing Board of the Swiss National
Bank, at the Media News Conference of the SwisgoNak Bank, Berne,

14 June 2012.

“The Swiss National Bank (SNB) will maintain thenmmum exchange rate of CHF 1.20 per euro and
will enforce it with the utmost determination. &mains prepared to buy foreign currency in unliahite
guantities for this purpose. Even at the currerteraghe Swiss franc is still higl\nother appreciation
would have a serious impact on both prices and gmnomy in SwitzerlandThe SNB will not tolerate
this. If necessary, it stands ready to take furtheasures at any time.”

Christian Noyer: Monetary policy, the French economy and its outlook

Introductory letter by Mr Christian Noyer, Governof the Bank of France, to the Bank of France’s
Annual Report 2006, submitted to the PresidenhefRrench Republic, the President of the Senatk, an
the President of the National Assembly, 1 Augu§720

“It is clear that the price-competitiveness of Fobnindustries has deteriorated significantly in eat
years.Has the euro’s appreciation played a role in this? Ohet one hand, it undoubtedly penalises
export sectors whose competitors are located ineotimonetary areas. But, on the other hand, it
benefits those sectors which are large consumersngborted commodities. At this stage, the overall
effect on France’s growth and external balance istclearly apparentFurthermore, two observations
must be made: first, it is mainly intra-euro areade that is worsening; second, many of France’s
European partners faced with the same constrairesparforming better”

Axel A Weber: Financial markets, economic forecast and monetaligyp
Speech by Professor Axel A Weber, President oflibatsche Bundesbank, at the British Chamber of
Commerce in Germany, Frankfurt am Main, 17 Apri020

“Third, the euro’s appreciation should not only be viewigdm the perspective of external demand. A
strong euro simultaneously dampens the prices ofpart goods. This helps to curb the inflationary
pressures resulting from strong rises in energy aiodd prices and thus has a stabilising efféct

Frederic S Mishkin: Globalization, macroeconomic performance, and nasgeiolicy

Member of the Board of Governors of the US Fed®aterve System, at the Domestic Prices in an
Integrated World Economy Conference, Board of Gowes of the Federal Reserve System, Washington
DC, 27 September 2007.

“ An appreciation of the dollar, in turn, restrainsxports (because the price of U.S. goods rises when
measured in foreign currencies) and stimulates imfso (because imports become cheaper in dollar
terms). The resulting decrease in net exports imeplia reduction in aggregate demaid
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Appendix II: complete solution of the model

A 11.1 Consumption allocation

The allocation of consumption in the Home counsty i
Cue =An+ a-n)x)Py. /P J°[P 1R] " C,
Cp,t =y@a- n)(l_X)[PF,t /PT,t]_H[PT,t /Pt]_A C,
Cye =@~ y)[PN,t /Pt]_ﬂ C
The corresponding relations in the Foreign couatey
* x -0 ~x * |mA
C = ma-[R. PR R e
* x |=0| x |=A %
Cey = V(l_n"' nX)[PF,t /PT,t] [PT,t IR ] C
* * * |=A o *
Co ==yl IR T

A 11.2 Market clearing and intertemporal constraint

Using the intratemporal consumption allocation, ¢learing conditions for the non-traded
goods (1) are written as:

(R)™ T‘l ‘o
niL-y) -1 C. = Aui(byy)
{w( “/R) A
@-n)@- V){ (R:)_ FAYEY ]1_1(;: = A;:l,t (L*N,t)l_a
y+(-y)R)

The Home intertemporal constraint in terms of tthdeods (2) is written as:

ny[(n +@- n))() +(1- n)(l—)()(Tt )1—9]&
y+a- PR

The Foreign intertemporal constraint in terms afled goods (3) is written as:

Ct = AH,t(n - LN,t)l_a + n(1+ rt)Tt Bt - nTt Bt+l

[n(l— X)+(@-n+ny)(T, )1'9]1-9

A

R )

The clearing of the market for Home traded goodsrigen as:

@d-n)y

C =T A (n— Ly )" —n@+r)T,B +nTB,,
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n+@-n)y 1

AH,t(n_LN,t)l_a =ny 1 Ct

[(n+(1 n))()+(1 n)(L- )()( ]91[y+ )(Rt)l—A]T_l
n@-x) 1 ¢

-2+ @-nen)m) o [+ - R )

+@1-n)y

A 1.3 Real interest rate and labor allocation

Using the intratemporal consumption allocation, teal interest rates in terms of

consumption baskets (6) are written as:

y+@-y(R)™

1

(n+ @-n)x)+@-n)a- x)(r)"* }
(n+ @-n)x)+@a-n)a-x)(T..)"~°

e
I
R T :

o _ | = PR ) TT na-x0+@-n+np)m ) ]
1+ rt+1 - (1 t+1 . \1-A o
T y+(1_y)(Rt+l) a n(l /Y)+(1 n+n/Y)( t+1)
The allocations of labor (7)-(8) are written as:

1
1-2

1+ rt+l - (1+ rt+1) t+l |:

A (=L =[n+ @-nx)+ a-ma- N R AL (L)
A @-n-L) = a0+ - nemom) o 2 T RALLG™
A 11.4 Log-linear approximations

In terms of log-linear approximations, we write tmarket clearing conditions for non-

traded goods (1) as:

_/U'ét +ét = AN,t + (1_a)I:N,I ; —/]yli: +é: = A*Nt + (1_a)I:*N,I
The intertemporal constraints (2)-(3) are:
~ ~ A A 1—y ~ 1 -~ ~
C + (l_n)(l_/Y)Tt +AL- V)Rt = AH,t - (1_a)_LN,t +—B -By
y B
A A Aoy 1-y ~ n 14 A
C.,—-n@l-x)T. +AQ1- = -l-a)—*L,,-———B —B
¢ TNA-NT +AQ-YR = A, —A-0a) , N TIon g, s

In the short run we hav®, = 0,B,, = B_, while in the long runB, = B,,, = B... The market

clearing for the Home traded good (4) is:
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‘V

R 1-y ~ A
Aiy =~ @-a)=—=Ly, =0@-n)1-x*)T,

+A0-pln+ @-npR +@A-n)a- YR
+(n+@-n)x)C, + @-n)a- x)C;

The Euler equations (5) are (whate}, =15, - 1-3,)/5,):

g _ g ~ c . gty _ ol ~ C*
Ct+l - Ct + :BH L+ +180drt+1 ' C1+1 - CI +:BF 41 +180dr1+1

A

In the long run we hav€,,, =C, =C_, B, ., =dr5, =0 andC,,, =C; =C; =drS, =0.

ss?/FF t+1

The real interest rates in terms of consumptiokétaq6) are:

Bolty = Bdry + (N+ Q-1 X)(Tey ~T) - L~ PR ~R)
Bolt = Bydhy + (L= N)(Tey ~T) ~ L= (R —R)
The labor allocations (7)-(8) are:

~ 1

AH,t +aJ_/I:NJ - Iit + AN,t + (1_n)(1_/Y)-|:t ; A::,t ta I:*N,t = R: + A:\lt _n(l_/\/)-l:

A 1.5 A simple case

We setfd — o and A = 1. The approximated non-traded market clearmgditions (1)

are then:

—M% +ét = AN,'( + (1_a)I:N,t ; _}'é: +ét* = A:\l,t + (1_a)I:*N,t

The intertemporal constraints (2)-(3) are:

- A 1-y ~ 1 ~ =«
Ct+(l_y)Rt:A!-|,t_(1_a)7yLN,t+_Bt_Bt+l
0

1y n 1 - n -
C+l -(l-a Ly,————B,+——B
L-YR =A, --a)=—* T-np B o B

The market clearing for the Home traded good (4pbees redundant. The Euler equations (5)

are as in the general case, and the real intexeest in terms of consumption baskets (6) are:
BodrSy = Bolry = W= M(Ru ~R) 5 Bodry = Bydr, — A= YR, ~R))

The labor allocations (7)-(8) are:

~ 1~ A A 1~
AH,t+aJ_/LN,t=Rt+AN,t ; AFt+a_ R1+ANK

‘<

In the long-run the economy reaches a new steadg;stith the cross-country asset

holdings éss as a state variable. Consumption is higher inHbene country, relative to the
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Foreign one, if the Home country has higher pragtitgtof is a net creditor é55>0). A net
creditor position or an advantage in traded septoductivity raises the price of non-traded
goods in the Home country, which translates intappreciated currency. A net creditor position

also shifts labor towards the non-traded sector:

2 S+ A 1 ﬁ ss
Css _Css = y(AH,ss Fss) + (1 y)(ANss - ANss) y ﬁo L 1 n
. -, ~ 1-B, By
Rss - Rss = (AH,ss - AF,ss) - (AN,ss Nss) a0 —— ﬁo g 1 n

st = _(1_ y)(ﬁss - é;s)
. " 1 ,Bo DPss

Ly.—L
N,ss N,ss — ﬁo 1 n

We denote worldwide averages with & superscript, with for instance

A\'i'vss - rba‘H,s,s + (1 n)AFss The SO|Uti0n iS thenéw lATSS + (l y)ANss1 Rsvl = Tss - AVI:IJ Ss d

[ =0.

N,ss

The short-run cross-country solution is:

éss — IBO 2
1-n y+Q@Q-pa

ﬁ N
-C = 1- A —A —0 7
= V(A = A)+ - ))( ) - Vo a-pa
N P B, -
R-R = (A, ~K) (A, ~R)-a o7
Q. =-1-N(R-R)
~ ~ /80 4
LNss_LNss:_ — 7
' == yra-pa
ﬂo(drc B drc*) __ @-pa 2 — - (AI'i,SS - Aliss) - (AHA_ AFA)
y+(1—y)0' _(AN,ss_A*N,ss)-l-(AN _Afil)

where Z = (B, - B:) — (Ao — Ar) + (A, - AL), S0 Z >0 indicates that the Home country is
relatively more patient,z%H > ,éF ), or that it has a temporary productivity advastagthe traded

sector (A, — Ar > A, - ArL).
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In worldwide terms, we haveC® = )AY + 1- y)AY, R* = A* - A" and [¥ =0. In
addition, the real interest rates are higher whgents become more impatient on average or
future productivity levels exceed current ones:

Bodr =C* = =" + (A - AY)

Bodr® =C" = =" + y(Al = A) + L= (A~ AY)
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Table Al: list of country episodes selected with thiteria oflending boom®nly andiending boomsnd strong appreciation combined

Country

Australia
Austria
Brazil

Chile
Colombia

Denmark
Egypt
Euro Area
Germany

Greece
Hong Kong
Ireland
Israel
Italy
Japan

Korea
Netherlands

New Zealand

Years identified according to

LB

LB and ABC

2003 - 2011
1994 - 2011
1989 - 1989
1993 - 1993
1998 - 2011
1997 - 1999
2001 - 2008
2000 - 2011
2001 - 2011
2001 - 2011
1978 - 1984
2006 - 2011
2010 - 2011
1990 - 2011
1999 - 2011
2008 - 2008
2007 - 2011
1970 - 2011

2007 - 2011
1986 - 1986

1992 - 2011
1996 - 1997

1999 - 2011

2004 - 2004

2004 - 2006

2003 - 2004

2003 - 2004
2008 - 2008

1984 - 1987
1992 - 1994

Country

Pakistan
Peru

Saudi Arabia
South Africa
Spain

Sweden

Sweden
Switzerland
Thailand

United Kingdom
United States
United States

Yemlentified according to

LB LB and ABC

192010 2004 - 2004
1997 - 1997
1999 - 2011
1999 - 2011
1992 - 2010
1989 - 1994
2002 - 2011
1998 - 1999
2001 - 2003
2008 - 2011
1980 - 2011
1992 - 2000
2002 - 2005
2007 - 2011
192911 1997 - 1998
19173 1983 - 1983
1983 - 2011 199998

2007 - 2007
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Table A2: list of country episodes selected with ¢hiteria ofcapital flow bonanzaenly andcapital flow bonanzaand strong appreciation

combined

Country

Australia

Austria

Belgium
Brazil

Canada
Chile

China

Colombia
Colombia
Costa Rica

Czech Rep.

Years identified according to

CFB

Country
CFB and ABC

1971 - 1971
1987 - 1987
1998 - 1998
2001 - 2003
2006 - 2009
2000 - 2001
2007 - 2007
2002 - 2010
1999 - 2001
2007 - 2007
1997 - 1997
2005 - 2008
1993 - 1998
2005 - 2008
1987 - 1987
1989 - 1989
1994 - 1994
1996 - 2001
2003 - 2010
1998 - 2001
2006 - 2008
1998 - 1998
2004 - 2009
1993 - 1993
1995 - 1995
1998 - 2002
2004 - 2005
2007 - 2007

New Zealand

Norway

2007 - 2007 Pakistan

2008 - 2008
Peru

Philippines
1994 - 1994

Poland

Portugal

2006 - 2006 Russia

Saudi Arabia
2002 - 2002

Singapore
South Africa

Yemlentified according to
CFB CFB and ABC

1989 - 1989
1996 - 1996
1998 - 2002
2005 - 2005
2009 - 2009

2000 - 2000
2005 - 2007
2009 - 2009
1984 5198
1990 - 1990
2000 - 2000
2000 - 2000
2005 - 2007

1994 - 1996

2005 - 2005
2007 - 2010

1996 - 1996
2006 - 2007

2006 - 2007

1998 - 2000

2004 - 2004

2006 - 2007

1997 - 1998

2000 - 2001
2003 - 2006
2008 - 2008

2007 - 2007

1997 - 1999

2007 - 2007
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Table A2(cont.): list of country episodes seleatétth the criteria oftapital flow bonanzasnly andcapital flow bonanzaand strong appreciation

combined

Country

Czech Rep.

Denmark
Egypt
Euro Area
Finland
France
Germany
Greece
Guatemala

Hong Kong
Hungary

Indonesia

Years identified according to

CFB

CFB and ABC

1993 - 1993
1995 - 1995
1998 - 2002
2004 - 2005
2007 - 2007

1999 - 2001
2007 - 2007
1998 - 2007
2009 - 2010
1998 - 2002
2007 - 2008
1979 - 1979
2005 - 2008
1997 - 2002
2005 - 2007
1999 - 2001
2005 - 2006
2009 - 2009
2006 - 2007

1988 - 1988
1998 - 2010
1991 - 1991
1993 - 1993
1995 - 2002
2004 - 2009
2007 - 2007
2009 - 2009

2002 - 2002

2003 - 2004

Country

Singapore
South Africa

Spain

Sri Lanka

Sweden

Switzerland

Thailand

Tunisia

Yemlentified according to

CFB

CFB and ABC

2000 - 2001
2003 - 2006
2008 - 2008

2007 - 2007
1997 - 1999
2001 - 2001
2005 - 2007
2009 - 2009
1994 - 1995
1998 - 2000
2002 - 2002
2006 - 2008
1982 - 1982
1984 - 1984
1972 - 2007
2009 - 2010
1985 - 1986
1989 - 1989
1996 - 2002
2006 - 2009
1989 - 1989
1997 - 1999
2001 - 2001
2003 - 2007
2006 - 2007
1981 - 1982
2006 - 2006
2008 - 2008

1982 - 1982
1990 - 1991

2000067
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Table A2(cont.): list of country episodes seleatétth the criteria otapital flow bonanzasnly andcapital flow bonanzaand strong appreciation
combined

Country
Ireland
Israel
Korea
Mexico

Morocco
Netherlands

Years identified according to

CFB

CFB and ABC

1998 - 2007
2009 - 2010
1999 - 2000
2004 - 2008
1999 - 2000
2003 - 2003
2001 - 2001
1974 - 1974
1981 - 1983
1989 - 1997
2004 - 2004
2006 - 2007

2003 - 2004

2008 - 2008

Yemlentified according to
CFB CFB and ABC
198987 1998 - 1998
1989 - 1989
1993 - 1993
1998 - 2001
2005 - 2009
1999 - 2000
2005 - 2010

Country

United Kingdom

United States
Uruguay
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