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ABSTRACT

One of the most controversial topics in recent eatin literature concerns the determinants of tta egchange rate. In spite of the lack of
theoretical consensus on how to determine theeneetlange rate, empirical literature has shown elkahange rate overvaluation has negative
effects on long-term economic growth. This papeotbtically discusses and empirically analysesetitketermining factors of the real exchange
rate in Brazil in the 2000s. The Brazilian econdmag shown a tendency of real overvaluation oftitsency since high inflation was controlled
in the mid-1990s. This tendency has only beenrnptéed by occasional internal or external shocks. €@npirical study is a modified version of
the econometric model proposed by Razin and Collii#99). Like these authors, our theoretical angigoal models break down the
determining factors of the actual real exchange irgtb long-term and short-term factors. HoweverilevRazin and Collins (1999) assume that
deviations of the real exchange rate from its lterga trend are caused by short-term shocks, werassiat they are influenced by the direct
and indirect impacts of short-term economic polislost of the our econometric results concerned witimating the real exchange rate in
Brazil in the 1999-2010 period corresponded to ¢hegpected, according to the theoretical literatlieen taking into account that our
econometric estimation is based on monthly da&reélsults showed that for more than 55% of theogettie Brazilian real exchange rate was
overvalued. The empirical evidence also showed Braril's risk premium, the stock of internation@serves and the lagged differential
between Brazilian and foreign short-term intereges reveal the most significant level, explainthg real overvaluation of the Brazilian
currency. Based on these results, we discuss scom@mic policy dilemmas that policy-makers face present some policy suggestions.

RESUMO

Apesar de ndo haver consenso tedrico sobre a detgdo da taxa de cambio real, a literatura engteen mostrado que uma tendéncia
continua de sobrevalorizagdo da moeda de um paferems reais tem efeitos negativos sobre o crestonecondmico de longo prazo. Este
artigo analisa tedrica e econometricamente osmgiantes e o nivel de desalinhamento da taxa dbio&enl no Brasil no periodo 1999-2010.
Os dados observados revelam que, desde a elimidacidlacédo cronica, em meados da década de H98Eynomia brasileira tem mostrado
uma tendéncia a sobrevalorizacédo de sua taxa deic@eal. Esta tendéncia s6 tem sido interrompimtachoques internos ou externos. Nosso
estudo empirico é uma versdo modificada do modedmamétrico proposto por Razin e Collins (1999)sifsscomo estes autores, Nnossos
modelos tedrico e empirico separam os determinat#dsxa de cambio real nos componentes de cuatto g de longo prazo. No entanto,
enquanto Razin e Collins (1999) assumem que osateds taxa de cambio real de sua tendéncia de lpraxzo sédo causados por choques de
curto prazo, nds assumimos que os desvios s@eitilados pelos impactos diretos e indiretos deotes da politica econdmica de curto prazo.
Os principais resultados econométricos referergérasil no periodo 1999-2010 corresponderam aeradp de acordo com a literatura tedrica.
Mesmo levando em consideragdo que nossa estimegéoraétrica é baseada em dados mensais, os resuttexstraram que a taxa de cambio
real ficou sobrevalorizada em 55% do periodo amddisAs evidéncias empiricas também mostraram guémio de risco-Brasil, 0 estoque de
reservas internacionais e o diferencial entre gastae juros interna e externa, com defasagem tamge 1 més, foram as variaveis mais
significativas para explicar a sobrevaloriza¢dd deamoeda brasileira. Com base nesses resultadalisamos os principais dilemas de politica
econbmica a serem enfrentados, e fazemos algurgast8as de politica que permitam a corre¢éo ddinlegmento da taxa de cambio real no
Brasil.
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Why does real exchange rate overvalue in Brazil? Toretical determinants, empirical evidence and
economic policy dilemmas

1. Introduction

One of the most controversial topics in recent ecain literature is about the determinants of tred re
exchange rate. At least two alternative theorispute arguments about how to establish the lomg-teal
exchange rate and what causes exchange rate migaligs. On the one hand, the theory of purchasing
power parity (PPP), which defines the real exchamge between two countries as the relative prica o
common basket of goods converted into a saoraeraire predicts that this ratio should equal to 1 in the
long run, in the absence of any short-term distacbaOn the other hand, Williamson (1983), in thd-m
1980s, proposed an alternative concept of real angdh rate denoted by the fundamental equilibrium
exchange rate (FEER). The FEER is referred to eseil exchange rate that is consistent with aamadile
current account balance, while the economy is grgwt its “natural” rate.

In spite of the lack of theoretical consensus ow ho determine the real exchange rate, empirical
literature has shown that exchange rate overvaludias negative effects on the long-term economuwtip
(Razin and Collins, 1999; Prasad, Rajan and Subr@ma2006; Dollar and Kraay, 2003). Rodrik (2008)
and Berg and Miao (2009) went beyond and showedrealpevidence that not only does overvaluation
damage growth but also that undervaluation bengfdwsith. In a survey on theory and empirical evigeean
exchange rate economics, Williamson (2008) suggéstis“the very best policy (in terms of maximizing
growth) appears to besaall undervaluation” (p. 14, italics from the originaldd concludes: “The evidence
that overvaluation hurts development is now sughitlly strong to merit being reflected in policycluding
delay to capital account liberalization where itpaars likely to threaten overvaluation” (p. 24). By
estimating the statistical relationship betweenrda exchange rate and growth in Brazil in theqoke1996-
2009, Barbosa etl. had a more moderate conclusion. Their resultsveahat, depending on the initial
condition, both a real depreciation and a real egption can have a negative effect on growth. Hewne
since they found that the best real exchange Inatecorresponded to the highest growth in the pesioder
analysis was 101.6, in practice this means thaohienal real exchange rate is that which is cdastswith
a small real undervaluation, as suggested by Wilian (2008).

Yet, one of the main implications of the Mundelefiing model is that small economies under
flexible exchange rate regime and free capital titgldace greater volatility in their nominal exatge rate.
Indeed, since over short periods nominal exchaaggsrare highly volatile and nominal prices areédrig
there is evidence that nominal and real exchantgs r@e correlated almost one to one in the shom-t
(Flood and Rose, 1995). Also, as suggested by diigifial sin” proposition, the foreign indebtedness
process of developing economies involves a mismiagtiveen the value of assets and of obligationgwh
might induce indebted countries to accept exchaate overvaluation in order to reduce the burden of
foreign debt, and/or to reduce exchange rate fi$lese characteristics of developing economies under
flexible exchange rate regime and large capitaidldend to reduce their policy space, that is g Hze
ability to use macroeconomic policies counter-@ally. As Aizenman, Chinn and Ito (2010) show,
emerging Asian countries have been relatively sigfaé in reducing high volatility of their nominal
exchange rate by purchasing large amounts of iatiemal reserves. However, the room to manoeuvtieisn
area is very limited in Brazil because, in virtuecontinuing high interest rates, the cost of &i#ng the
monetary impact of the purchasing of internatiomslerves by the Central Bank has negative impatts o
gross public debt.

Brazilian currency has shown a real overvaluatiemd since inflation was controlled in the mid-
1990s. After 2003, this trend has become strormad, it has intensified since the aftermath of thé&
international financial crisis, given the increasethe capital flow from advanced economies intet fa
growing emerging economies. Actually, this trend loaly been interrupted by either internal or endér
shocks, such as at the end of 1998 (an specukati®ek against the unsustainable semi-fixed exahaatg
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regime with large capital mobility), in the mid-ZDQbecause of the negative expectations from msudxet
the possibility of the victory of a particular cadate to the Presidency of Brazil, then evaluatedeéist)
and in the aftermath of the global crisis in Seftem2008. The foreign scenario of increased capital
volatility in a world financially integrated exadmates the trilemma of economic policy for Braziliamlicy-
makers, that is to say, the difficulty of balancicgmpeting objectives of economic policy: pricebdity,
exchange rate stability and free capital mobility.

To shed some light on how to reach the mix of pedichat would allow for the increase in policy
space, our aim in this paper is to propose an eunetr model that captures the main determinanthef
real exchange rate in Brazil in the 2000s. Our eicgdistudy, which covers the period 1999-2010 asés
monthly data in the econometric implementationaisnodified version of the econometric model first
presented by Razin (1996) and summarized by RaminGollins (1999). The econometric specification is
useful not only to capture the main determinantthefreal exchange rate overvaluation trend, Bdg &
measure the level of misalignment. The remaindethefpaper is organized as follows. Section 2 lyrief
discusses the theory of the real exchange ratendetztion and proposes a theoretical model whigtiaens
the determinants of the long-term real exchange aad the short-term factors that cause the actadl
exchange rate to deviate from its long-term trédection 3 analyses the economic policy dilemmas tha
policy-makers have to face in order to avoid larg@ exchange rate misalignments in an economy avith
floating exchange rate regime and free capital fitpbiSection 4 shows the main econometric results.
Section 5 draws the main conclusions and makes poiey suggestions for Brazil.

2. Real exchange rate: theoretical determinants and caes of misalignments

At least two theories compete for offering the mostvincing hypothesis to explain both the
determinants of the real exchange rate equilibiiuthe long term and the causes of deviations isfttend
in the very short term: the theories of purchaguogver parity (PPP) and the fundamental equilibrium
exchange rate (FEER). The theory of purchasingep@arity (PPP), which defines the real exchantgeaa
the relative price of a common basket of goodsaidaetween two countries (denoted here as, cotirand
country 2) converted into the samameraire predicts that in an ideal world without any naoaliprice
rigidity, transport cost, trade barriers or othleors term disturbance that ratio should equal t&\ery time
relative price level P1/P2 rises, we say that cgubtexperienced a real exchange rate apprecialios. is
the absolute version of the PPP theory, whose laasigmption is that the goods that compose the comm
basket are completely identical. Since this assiomps very difficult to hold in the real world, ¢hmore
accepted version is the relative version of the BeBry, which assures that the equilibrium reahaxge
rate can be kept if the nominal exchange rate jisséetl by the differences in inflation rates in twaintries
considered over a given period. In this sensergkexchange rate can be defined as

6=e+p -p, (1)

where@ is the real exchange rate;
& is the nominal exchange rate (defined as the dbeneurrency price of foreign currency);
p: andp* are the domestic and foreign price levels, respsgt

This definition implies that a fall in both nominahd real exchange rates means an appreciatien. In
survey on the PPP theory, Taylor and Taylor (20§k)wed that, except for countries facing very high
inflation rates, even the relative PPP theory da#shold in the short term. However, after the csutg of
empirical work published from the 1990s on, thexenow (more than in the past) sound evidence Het t
PPP holds in the long term. They also remind ug thes evidence became more convincing after
econometric studies incorporated nominal rigidiiie@® the models and show the impact of both mageta
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shocks and short-term economic policy on the dmriatof actual real exchange rates from their lwrga
trend. However, Taylor and Taylor (2004) stressed the empirical studies have shown a strong sewer
of the real exchange rate equilibrium through tifleen, a condition for an econometric study thatsdoot
show a biased result is to incorporate variables ¢an capture structural change of the econongh as
both the so-called Balassa-Samuelson effect andetimes of trade. The former refers to a tendencey fo
countries which show higher changes in productigityradable goods compared with non-tradable ¢mes
have higher price levels, that is to say, a regharge rate appreciation. As Obstfeld and Rog&96)
concluded “the famous prediction of the Balassa18dson proposition is that price levels tend te (ihat
is, the real exchange rate over time tends to a@igd with country per capita income”. The ternfigrade
is another important variable associated with ckarig the long-term equilibrium of the real exchamgte
and it is related to traditional trade theory. Aewed by Dornbusch, Fischer and Samuelson (19W&ng
some very restrictive conditions (constant retumscale, perfect competition in the market of goadd
factors, etc.), free trade implies that the relafpwice of export goods in a country tends to iaseerelated to
its import goods, that is to say, tends to impritseerms of trade. Then, an improvement of lomg terms
of trade is associated with a real exchange rgieeafatiort.

On the other hand, the FEER theory was proposedVityamson (1983) to connect either the
medium or the long-term equilibrium real exchangte r(the so-callefundamentalone) with the current
economic policy. In this sense, according to Whligson (2008) “a FEER involved an exchange rateithat
indefinitely sustainable on the basis of existimgigies. It should be one to generate a currenb@uc
surplus or deficit that matched the country’s ulyiteg capital flow over the cycle, assuming that ttountry
is pursuing internal balance as best as it canthatlit is not restricting trade for balance-of-pegnts
reasons” (p.2).

There are many empirical works that estimated #terdhinants of real exchange rate misalignments
based exclusively on PPP theory (see, for instafr@kel and Rose, 1995; Coakleyaét 2004; Rodrik,
2008) and others that did the same estimation basdtle FEER theory (Williamson, 1995, 2008; Aggiirr
and Calderon, 2006; Cristiansenaét 2009). However, as it will be shown ahead, simaemodel captures
not only the long-term variables associated toRR® theory, but also the short-term variables trex
indirectly influenced by the short-term economidigowhich could (or not) reveal itself inconsistesith
the long run equilibrium in the sense of FEER tlgeare can say that it combines both the theore&éP
and FEER frameworks.

We propose a modified theoretical and empiricasiogr of the model first presented by Razin (1996)
and summarized by Razin and Collins (1999). Befwesenting our modifications, it is convenient how
the model proposed by these authors. Razin andin€al model is based on the IS-LM long-term
equilibrium solution for a small economy produciogly a single traded good, in which the short-term
deviations from the long-term trend are only dushort-term real and monetary stochastic shocks.réal
exchange rate is jointly determined by the follogvequation:

6, =9,(y.,di") + f(En€y) )

where the (actual) real exchange r@ten periodt is jointly determined by two forces: the long-tefonces
related to structural changes in the economy apiesented by the functian( ); and the short term real and
monetary shocks, represented by the fundti¢r). They assume that g and f are linear functidvkile the
variables that composes the function g ( ) are oady variablesy is the real outputg; is real aggregate
demand andt the real world interest rate), those that arenpated into the function f () are variables that
represent short term real and monetary stochalsticks ¢w ande, are real and monetary shock variables,
respectively). In theoretical terms, the solution the & is represented by a combination of the flex-price

! For a formal treatment, see Obstfeld and Rog&96).



solution for g (), plus a linear combination odactastic shocks f (). It is important to stresst ih an ideal
world in which all prices were flexible and theren& not any nominal price rigidity or other shatrh
economic disturbances, the actual real exchangedratould converge to its long term trend represeited
g (). Then, in the Razin and Collins’s model, tlewiation of & from its long-term equilibrium trend is
explained by short-term economic shocks.

As Edwards (1995) pointed out, while the long-tesquilibrium real exchange rate is determined by
only real variables, the actual short-term realhexge rate can only be determined by both real and
monetary variables. Then, since the component inéans that nominal price rigidities are introducgd
the model, Razin and Collins (1999) showed thattigation (2) can be solved by a combination @iiratly
flex-pricesolution for component g () andwl-fledgedsolution for the component f (), which incorpast
the real and monetary shocks. However, Taylor Benydor (2004:18-19) argue that deviations of thalr
exchange rate from its long-term trend are linket anly to real and monetary shocks, but also tmeso
combination of monetary policy and price stickinegbich plays an important role in the short-ruratility
of exchange rates, and can actually amplify itelour theoretical modified model is expressed as:

6, =9,(y,"°.d,i") +m(st) 3)

where 8 and the variables that composes the function gré the same of Razin and Collins’s (1999) model
and represent the main determinants of the lormg-e=quilibrium real exchange rates. The componartt),
differently from those authors, incorporates theafeshort-term variablest that are directly and indirectly
influenced by the short-term macroeconomic poliych variables are, for instance, the nominal sieon
interest rate (given the world interest rate), th@vement of short-term net capital flows, and tteels of
international reserves of the Central Bank, amathgrs. With such changes, when the theoretical imede
expressed in econometric specification (see Sedtianead), we can not only capture the main detenmbs

of the recent actual real overvaluation of the Bigaz currency, but also measure the misalignmenell
Although this procedure is similar to that adopbgdRodrik (2008) and Berg and Miao (2009), theshens

in their econometric implementation do not takeoimiccount the short term effects of macroeconomic
policies on the deviation of the actual real exdgarate from its trend. Despite the fact that tleeleh does
not capture important characteristics related ¢ovtbrking of foreign exchange markets, such aglyimamic
changes and the forward looking behavior, its sicitgl is attractive enough to provide a useful and
comprehensive empirical implementation.

3. Macroeconomic impacts of exchange rate misaligrents in emerging economies and economic
policy dilemmas

In open economies financially integrated and witkefcapital mobility, the exchange rate plays a
fundamental role in macroeconomic policy as iteleand volatility affect inflation, balance of pagnts,
investment decisions and economic growth. As weeshseen, economic literature on growth suggests that
unless the Balassa-Samuelson effect is consideoadinuous real overvaluation of the exchange dates
not favor economic growth. Given this assumptiair, @m in this section is to provide analytical @argents
to further investigate which mix of short-term eoamc policies would favor growth strategies with
exchange rate stability. Our theoretical focus lon emerging economies that face greater difyicu the
macroeconomic adjustment of the exchange ratengiveir greater vulnerability to the external moesin
of capital flows. In a regime of floating exchangge, emerging economies face special challenges in
keeping domestic and external equilibrium, whichmany cases narrows their policy space. So, corsgle
that the real exchange rate is a key variable emiting growth in the short and long term, and fitsat
behavior in the short term is influenced by ecoropolicy measures, our aim in this section is ®cdss
stylized facts that impair a wider policy spacedarerging economies.



3.1 Flexible exchange rates with free capital molify: the “impossible trinity” and issues for emerging
economies

As well documented in economic literature, the chdbetween alternative exchange rate regimes
involves a trade-off between the advantages ofxadfiexchange rate regime (either of fixed rates or
administered rates) and the advantages of a flexdkthange rate regime. The first warrants thdlisyabf
the nominal exchange rate, an important conditmmefconomies with a long tradition of high inflatio
However, this benefit has a cost: the loss of autonof the monetary policy. Also, international expnce
in the 1990s had shown that emerging countries dtdapted administered exchange rate regime and no
capital control were vulnerable to speculative ckisaagainst their currencies. Nowadays most of the
emerging countries adopt a floating exchange egane.

In theoretical terms, a floating exchange rate megiwould allow for a greater autonomy of the
monetary policy, as it can be a solution to thep@ssible trinity’. According to this propositiort, is not
possible to keep a fixed exchange rate regime,dap#al mobility and monetary policy autonomy aat,
the same time, to provide a consistent solutioectmomic policy. Since a flexible exchange ratemegin
its turn, could guarantee monetary policy autonoamd therefore low volatility of interest ratesisthatter
policy instrument could not be used to stabilize &xchange rate. In practical terms, however, gihen
great financial integration of the economies, manetautonomy is not observed (Grenville, 1998).
Moreover, it should be added that recent internaliexperience has shown that emerging countriesic
intervene in their foreign exchange market in ortteroffset violent movements in the exchange rate,
configuring an intermediary exchange rate regime.

Calvo and Reinhart (2002) argue that systematerventions in the exchange rate markets by central
banks characterize a “fear of floating” behavioccording to the authors, emerging economies ayeem
susceptible to live with exchange rate instabililye to capital movements, as they suffer from low
credibility in their policies and institutions. Bmese of low credibility, monetary authorities aoeckd to
increase interest rates more often, following tiredt of a significant devaluation in the excharage. The
positive difference between domestic and extemmarest rates would attract foreign capital, sizbi the
exchange raté However, in the case of Brazil, the “fear of fiogt argument is misleading to explain why
Brazilian monetary authorities are induced to augntiee short term interest rate, contrary to thectice
observed in other emerging economies, especialsian countries. As Silva e Vernengo (2009) argue,
since the inflation target regime was introducedrazil in 1999, Brazil’s Central Bank has manatesl
monetary policy in a very conservative Waln practice, its only goal has been to keep tiflation low and
very close to the targeted rate. Silva and Verong@§09) conclude that, in the case of Brazil, eathhan a
“fear of floating” behaviour, Brazil's Central Baskows a “a fear of inflating” behaviour, meanihgttthis
assumption would better explain the high short tertarest rates differential. It should also be extithat
they show that the pass-through effect betweerchia@ges in the exchange rate and domestic pricé®in
Brazilian economy is low. Another alternative exyaton for frequent interventions in the foreigrcleange
market in emerging economies is suggested by Peatd$2008). The authors argue that given the financial
globalization, monetary authorities can adopt “dsiee strategies” to prevent exchange rate fronh hig
volatility. These strategies would imply: a) theeovaccumulation of international resefijea sort of

2 This would suggest a positive correlation betwechange rate and interest rate variation.

% To give an example of the conservative mannerliichvBrazil’s Central Bank manages the monetaricpoéfter the burst of
the financial global crisis in September 2008, Biaz basic interest rateSELIOQ was kept unchanged at 13.75% per year until
January 2009, even taking into account the recessioenvironment in Brazil, the low inflation ratnd the deflationary
expectations due to the global financial crisist E@omparison between the different monetary &@uahlf policy responses from
Brazilian and Indian economic authorities to thenediate aftermath of the 2008 global crisis, sessi§2010).

* As we will see ahead, this strategy has been pdrsmore aggressively by Asian countries than Laimerican countries,
including Brazil, in virtue of the high cost (inrtes of augmenting gross public debt) of sterilizithg monetary impact of
purchasing international reserves by the centnakba
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precautionary demand, in order to reduce extemmalevability and/or b) an incentive to grow leddagports,
a ‘mercantilist strategy’.

The above considerations imply that the choice dble exchange rate regime, in practice, imply
an intermediary exchange rate regime. This mearsayothat the central bank interferes in the fareig
exchange market every time it chooses to reachao@eonomic goal. Considering specifically the iigmne
exchange market, interventions can be justifiedeeito adjust the nominal exchange rate trajector{o
stabilize real exchange rate, reducing its votgtdind misalignment.

The success of the defensive strategies to redigteege rate volatility can be evaluated according
to the policy space monetary authorities have tplement counter-cyclical measures aiming at in@ngas
output and employment and reducing external vubilna This space is reduced when short-term eatino
policy has to be used to restore balance of paynemailibrium® So, considering the implementation of
short-term economic policies, the challenge todwed by emerging economies financially integraseliomw
to avoid exchange rate volatiltiy and sustain ghowith price stability.

Aizenmanet al (2010), discussing how emerging Asian countriesteying to reduce high volatility
of their nominal exchange rate, base their arguncensidering a modified version of the ‘impossible
trinity’. Their theoretical reference to the exdion about the loss of autonomy of the monetaficpmn a
floating exchange rate regime and free capital htpls the well known Mundell-Fleming model. Asas
by the authors, “a country may simultaneously ckoasy two, but not all, of the following three gual
monetary independence, exchange rate stabilityfiaadcial integration. This concept, if valid, ispposed
to constrain policy makers by forcing them to cleosly two out of the three policy choices (p.2h'this
sense they present the trilemma of economic pdhiay implies the choice of a mix of possibilitien@ng
different degrees of autonomy of the monetary golforeign exchange intervention and capital mopili
However, Aizenmaet al. showed sound econometric evidence that, since shen/Arisis of 1997, the Asian
countries have been well succeeded in by-passiag‘ithpossible trinity” by an aggressive policy of
accumulation of international reserves. In otherdsprather than a dirty floating exchange ratemedike
most Latin American countries (including Brazilpet Asian countries have, in practice, an admirester
floating exchange rate regime.

The logic of the Mundell-Fleming model states ttia link between domestic and foreign sectors
depend on the exchange rate regime, or, to puthier avords, the choice of the exchange rate rediaze
implications on how domestic prices and balanceayiments are kept in equilibrium. In a floating lescge
rate regime, monetary authorities can stabilize dbeestic price level through monetary policy which
should be efficient to guarantee domestic equiiiri In this sense the implementation of the mogetar
policy should be independent of other macroeconagoals, while the floating exchange rate regime and
capital mobility are responsible for keeping thdahae of payments in equilibrium. With free capital
mobility, it is assumed that a flexible exchange r@gime will absorb exogenous shocks, withoigcifig
the level of international reserves, and so makivegcountry less vulnerable to exchange rate cases
speculative attacks.

However, Mundell (1960) had observed that sinceititernal stability of the model with floating
exchange rate and capital mobility depends on theipnlation of the interest rate, this latter instent

® For an interesting discussion about the “fearl@dtfing” in Brazil after 1998, see Souza (2005)s Hiain conclusion is that the
Brazil’'s Central Bank intervened in the foreign lexege market in the 1999-2002 period to avoid tbgative impacts on

domestic prices of external instability in the fic&l markets. In this sense Brazilian authoritiesild be more tolerant with an
appreciation trend of the currency than with a dejation trend. (p. 540)

® Bresser-Pereira and Gala (2006) argue that ec@sothat have adopted a development strategy basebeoabsorption of

external saving, had, in general, their space titpoeduced. The theoretical argument that supgpsuch strategy, that is, the
external saving complements internal saving to bgoswth, does not consider the fact that countii@s use external saving are
not in the same position to negotiate their foraights with their creditors. This means to say #merging countries must pay
back their debt in the creditor’s currency, asrtbein is not convertible.
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affects the stability of domestic prices in an fedt way’ The variation of the interest rate aiming at
controlling aggregate demand affects first the tstesm capital flow, which, in its turn, affectsetlexchange
rate which, in its turn again, is adjusted to restbe equilibrium in the market of goods and ssssiand the
balance of payments. In this way, in open economi#s free capital mobility the transmission mecisam

of the monetary policy occurs through the excharge. This occurs because the sensitivity of the
adjustment in the market of goods and servicesfeyior to the sensitivity of the changes in theitd
movements to the interest rate.

Besides this asymmetry in the sensitivity of thgusiinent$ it should also be considered that
emerging economies have specificities which migakenthe adjustment mechanism become less efficient.
These characteristics are: non-convertible currehigh volatility in the flow of capital and recenmt and
persistent current account deficits.

So, considering these characteristics, the operatica floating exchange rate regime in emerging
economies is often associated with a high volgtifitthe nominal exchange rate, which leads toesyatic
interventions in the foreign exchange market. Ashage already mentioned, these interventions can be
justified as a defensive measure to respond t@thater sensitivity of the emerging economies tereal
shocks, and does not necessarily mean a ‘feaoatirfig'.

Obstfeld (2008) pointed out that, taking into acdotlne short-term nominal price rigidities, another
collateral effect of the flexible exchange rateimegywith free capital mobility in emerging economiie that
changes in the world demand for assets or dompsiducts are quickly translated into an overvabratf
the real exchange rate. According to the author:

With an open capital account, the possibility oflesired real currency appreciation—and indeed,

depreciation—is inherent in the trilemma. Becaugpraciations are associated with distress in the

manufacturing sector and with current account defjdhowever, it is these rather than depreciations

that generally worry policy makers the most. (p). 38

So, the greater volatility in the nominal exchamgée in emerging economies emerges as an
additional difficulty in the administration of thielemma of economic policy, and it is due to tlaetfthat in
these economies, in general, the balance of pagnestilibrium depends on continuous flows of foneig
capital. Under this circumstance, in order to attfareign capital, emerging economies have to atpewith
high interest rates. The consequence of such c¢ondlity is that high interest rates put pressumnepablic
debt, and also it penalizes economic growth.

The process of foreign indebtedness in emergingauo@s involves a mismatch between the value
of assets and obligations. As assets are, in gemgerominated in the domestic currency and ohbgatin
foreign currency, devaluations of the domesticeney might cause dramatic losses in the stock aftivef
debtors in foreign currency. This sort of problesnknown as the ‘original sin’(Hausmanet, al, 2000).
Because of this particularity, when external ligyids plentiful, movements towards the valuatioh o
domestic currency have a positive effect on thariad sheet of indebted agents in foreign curresay,the
opposite effect is observed when internationalitlqy is scarce.

Recent literature on capital and financial liberation has shown that the specificities of emerging
economies financially integrated in the world fiogh market has imposed on them situations thabnar
their policy space. These situations can be de=strés stylized facts to orient our further disaussibout
what the causes of real overvaluation of the Bigaziturrency are in recent times.

" But notice that the internal stability is not amred by the direct effect of changed credit condion effective demand: it is
achieved instead by the indirect effect of charigése exchange ratéMundell, 1960, p. 230

8 Also it should be noted that, since over shoriqusr nominal exchange rates are highly volatile aathinal prices are rigid,
there is evidence that nominal and real excharigs eae correlated almost one to one in the sham-{Flood and Rose, 1995).
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3.2 Some stylized facts about real exchange ratelatlity and misalignment trend for emerging
countries

1 -Unstable expectations in relation to the exchargje increases the spread of rigkhe uncover parity of
the interest ratei£ i +e®) determines that the domestic interest ratis equal to the international rate,

plus the expectation of exchange rate depreciatfony difference betweehandi” implies a variation in

€®, that should equilibrate the rate of return ondsonSo, when the domestic currency is expected to
depreciate €>0), the spread of risk will increase. If a high astity in the foreign exchange market is
observed, the threat of a depreciation puts pressarthe domestic interest rate to keep domessetas
attractive, and so an appreciation of the exchaageis expected, as a response to the manipulatitre
domestic interest rate by the central bank to agardency devaluation. The systematic increasbershort-
term interest rate differential represents an &fthl incentive to sustain the exceeding flow a&fgn short-
term capital, especially that of speculative nature

2- Excess of international liquidity attracts foreigrapital and deteriorates the public deb¥vhen
international liquidity is plentiful and the infloaf foreign capital is in excess to finance balaoicpayments
equilibrium, foreign reserves will increase. Thsrease, given the interest rate differential, iegpfinancial
loss for the country, on one hand, and an increadlee public debt, on the other, equal to that pathe
reserve that has been sterilized. Then, policy-msakace a trade-off between purchasing internationa
reserves to avoid a large real overvaluation off th@rency and, since they have to sterilize trenetary
impacts of that policy, absorbing this extra burdargross public debt.

3 — Appreciation of domestic currency deteriorates tie¢ public debt ratio to GDP and has a negative
impact on the country’s risk premiurAn appreciation of the domestic currency imptiest the value of the
reserves in domestic currency falls worsening tae public debt ratio and reducing the central bank’
financial gains. This implies an increase in thedea of the public debt and an increase in thalfideficits.
According to Kregel (2006), central banks in emeggtountries end up financing gains of foreign stoes
that borrow in their own markets to profit from tpesitive interest rate differential in emergingeomies.

4- Depreciation of the exchange rate has a negativeach on inflation If a depreciation in domestic
currency is perceived as a threat to inflation r@nimonetary authorities may adopt an inflatiorgéing
policy to reinforce their commitment to keepingges under control. (Goldfajn and Werlang, 2000).
According to Ocampo and Vos (2006), however, toisimitment may lead economies with low credibility
to accept overvaluation of their currencies, whaternational liquidity is plentiful and short-tertarms of
trade shocks are favorable. So, the relationshiydsn the short-term interest rate differential émel real
exchange rate can be interpreted as having diffémgracts according to the period under observation
the very short term, especially after the econoane$ a shock, this differential has a positiv@@ation
with the real exchange rate, as the spread ofmigjkt increase. However, in a longer period of tinitee
higher the short-term interest rate differentialttee more appreciated the currency will be in teains.
Needless to say that the impact of high short-terterest rate differential on the real exchange rat
appreciation occurs through the transmission frioenformer to the increasing of short-term capitébivs.

In practice, it should be noted that when the @riiank increases the domestic interest ratesdoces
inflation, the effect of this policy (given the exmnal interest rate) on the attractiveness of sieom capital
flow occurs with some time lag.

5 —High interest rates discourage private investm&itien high short-term interest rates differentealses

an overvaluation of the real exchange rate, regleswaend to increase. Then, a consumer-led growghes

an increase in imports of consumer goods and seases competition with domestic production. Irs thi
case, domestic prices might fall or slow down, dhd real exchange rate appreciates, decreasing the
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competitiveness of exports. So, it seems that tlsegevicious cycle between high short-term interates
differential, real exchange rate overvaluation, loflation and, again, real exchange rate overteloa

In sum, the widening of the policy space impliesadjustment in the two key prices of the economy
— interest rate and exchange rate. This adjustmeist allow for the expansion of aggregate demamd, i
particular of exports, in order to relax exterregtriction to growth. In general, the economic @pllilemma
to be faced by emerging economies in the short tambe summarized in how much the exchange rate
misalignment will affect domestic prices, the lewdlaggregate demand and the burden on foreign debt
commitments, in particular, on public debt. Thetlmesnbination of these fundamental prices will helphe
solution of the economic policy trilemma, and, ceogently, in the widening of the space of policy.

4. Real exchange rate overvaluation: empirical eviehce for Brazil in the 2000s

Our aim in this section is to investigate empilicahe determinants of the real exchange rate in
Brazil after the implementation of the flexible éange rate regime in January 1999. The Braziliarenay
is presenting a trend towards overvaluation ofatd exchange rate ever since inflation becameaited in
the mid-1990s. The stabilization plan launched 984lwas based on a fixed exchange rate regimehwhic
was abandoned in January 1999, following the sp#usal attacks against most currencies of emerging
countries in the second half of the 1990s.

The phase of flexible exchange rate regime thatimaéemented with an inflation targeting policy
did not bring stability to the real exchange rafestly after 2004, the trend towards real appremmadf the
Brazilian currency, the Real became a dominanepatiwhich has been intensified in the aftermatihef
2008 international financial crisis.

Figure 1 shows the evolution of the real exchamage from February 1999 to February 2010. At least
3 distinct phases can be identified, showing d#fiéehaviors of the real exchange rate. It is enm@nt to
stress that this division took into account notydhle actual trajectory of the real exchange fat¢ also the
calculated standard deviation in each phas@he first phase is characterized by a sharp digien in
exchange rate in the months immediately after th@nge in the Brazilian exchange rate regime. The
fluctuation of the real exchange rate in 1999 vadiewed by a relatively stable evolution in 200(hem the
real exchange rate seemed to have reached arbeiquililevel.

° Considering the standard deviation and the trajgaif the evolution of the real exchange rate divéded the phases as follows:

Phases of the evolution of the Brazilian real ergfgarate | Standard Real exchange rate trend
deviation

From February 1999 to December 2000 6.7 Relatiailgy

From January 2001 to May 2004 16.8 Real depreciatend

From June 2004 to February 2010 16.6 Real appreciaend
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Figure 1: Real effective exchange rate (monthly daj): Brazil 1999-2010
2000 average real exchange rate = 100
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After this short period of stability, the Brazili@murrency showed a trend towards depreciationah re
terms until mid 2004. The second phase in thedtajg of the real exchange rate was marked by léwtien
of the first left wing candidate in Brazil. This liwal fact rose the degree of uncertainty amomiggbe
agents, which reflected in an increase in the mealhange rate volatility. In October 2002 the real
depreciation of the Brazilian currency reachedighest level.

From June 2004 onwards, the real exchange rateeshaw appreciation trend, except for the second
half of 2008, when the international financial isriggered a brief movement of depreciation of th
currency. The third phase of the real exchangeeatdution is characterized by a greater dynamiihe
economy'? although higher growth rates tend to be associaiél an undervalued currency. This is not
observed in the Brazilian case in recent times. &pansion of the world trade, mainly after 20@&4/ofed
the terms of trade of the country, allowing for ytb and real appreciation of its currency to occur
simultaneously. In the absence of capital contribls, excess of inflow of external capital put puessto
appreciate the Brazilian Real.

Considering the whole period of analysis, the plaisgability in the real exchange rate represented
less than 10%. This evidence suggests that theypspace in the Brazilian economy was reduced under
flexible exchange rate regime and inflation tamgtialthough growth rates had shown a significaocbvery
after 2004. The situations described as stylizetsfan Section 3 can be identified to explain highatility
and real exchange rate misalignment in the penattuanalysis in Brazil.

In short, the change from a fixed exchange ratemego a flexible regime in 1999 was followed, as
mentioned, by the implementation of an inflatiorg&ding regime, which in the Brazilian case rebésost
exclusively on the manipulation of the basic ins¢mate SELIQ as the sole instrument to control inflation.
During the whole period, domestic interest ratesevkept relatively high compared to the rest ofwueld.
This implied that the short-term interest rateetéintial worked as a continuous stimulus to atshott-term
foreign capital, which strongly contributed to reaichange rate volatility. Interventions in theeign
exchange market aiming at controlling volatilitydamvervaluation, in general, tends to increasegypatblic
debt due to the high cost to sterilize the monetamyact of purchasing international reserves byzBm
Central Bank. Also, as it is typical of emergingoeomies, the Brazilian economy suffers from ungtabl
expectations about the value of its currency. Thidue, in part, to external vulnerability, asdtgrency is

19 Real GDP grew at 5.7% in 2004; 3.2% in 2005; 4i0%006; 6.1% in 2007 and 5.1% in 2008.
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non-convertible. Finally, it should be considerkdttreal exchange rate misalignment associated gt
volatility does not favor sustainable growth, aarges in the relative prices blur long term exgemnta that
guide investment in fixed assets. Moreover, a trendards appreciation of the currency in an envirent
of relatively low rates of investment induces teid@ustrialization'*

In sum, the foreign scenario of increased capitddtility in a world with a high level of financial
integration exacerbates the trilemma of economicypdor the Brazilian policy-makers, that is toysdhe
difficulty of balancing competing objectives of @amic policy: price stability, exchange rate stigypidnd
capital mobility.

4.1 Econometric implementation
4.1.1 The econometric model

We translated our theoretical model presented inagon (3) into the following econometric
specification:

6, =c, +[aY, +a,ToT +a,LTKF +@,CG|+|B,(IDIFER), + B,(IDIFER, , + B,STKE+B,IR + BCR]|+e, 4

Like Razin and Collins (1999), we chose the mogtregriate candidates to represent the variables
associated with the changes in the real exchangeimathe long term (variables within the first st
brackets on the right hand of equation (4)) andehassociated with deviations of the actual reehaxge
rate from its long term equilibrium (variables sified within the second set of brackets on thetrigtle of
equation (4)). The variables of the model are $ecias follows:é is the actual real effective exchange
rate; Y is the real GDP per capita in U.S. DollaQT is the terms of trade,TKF and STKF are,
respectively, the net long term and short termteafiow expressed as a ratio to GDEC is the current
account balance expressed as a ratio of GIDFFER is the differential of short term domest®HLICbasic
rate) and internationaUS Fed Fundsinterest rates]DIFER;.; is this same variable expressed with a lag of
one periodjR is the stock of Brazilian international resenaslCRis Brazil’s risk premium; is a random
error variable; and the subscrips the time reference (in our econometric modelingefers to montHy.

The variables chosen to represent the impactseddttiactural changes of the economy on the shifting
of long-term equilibrium of the real exchange rate largely used in the empirical literature areytdo not
deserve additional comments (see, for instancenetsl, 1988, Edwards, 1988, Razin and Collins, 1999)
Yet our variables either directly managed or indigeinfluenced by short-term economic policy aogrid
dispersed in empirical studies, such as Meese aghfR(1983), Edwards (1988), Calvo, Leiderman and
Reinhart (1993), among others. Anyhow, the shomteariables were taken up from the underlining
discussion in Section 3, which points out the diffies emerging economies have in administrathngts
term economic policy, in an attempt to avoid reaange rate volatility and misalignment.

To model the relationship between the real exchaatgeand its determinants, we first followed some
econometric procedurts In order to check if the series are stationamy first used the Augmented Dickey-
Fuller (ADF), Phillips Perron and Kwiat Kowski-Rpgk-Schmidt-Shun’s tests, observing all variables i
level and first-differencé. As these tests revealed that all variables wiagacterized by unit root in level,
the presence of time autocorrelation could prodaudess of efficiency. However, since the varialdes
stationary in the first-difference, our next stepswo test the co-integration among them. If tisé revealed

™ There is an ongoing debate in Brazil on this isSe, for instance, Nassif (2008) and Oreiro agifb£2010).
2 The primary sources are described in the Annex 1.

13 The entire database and results of the testseamale available upon request to the authors.

14 For details, see Greene (1997).
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that the variables are co-integrated, the regresaitevel® could be done without showing spurious results.
Then, we checked the co-integration among variablesording to Johansen’s co-integration test (see
Johansen, 1988), whose results are presented iexAhnThese results allowed us to estimate thabi@s

in levef®. The model was estimated according to the ordifeagt squares (OLS) methodoldgyTable 1
presents the results of our estimation.

Table 1: Estimated model for Brazil
Dependent variable: real exchange rate

Description of the

Variable variables Coefficient P-value

C Constant 108.9616 0.0002

Y Real GDP per capita -0.05681 0.0000

TOT Terms of trade -0.100319 0.7302
Net long term capital

LTKF flow/GDP -0.036412 0.2758

Current account
cc balance/GDP 0.264349 0.0000
Short term interest rate
IDIFER differential 1042.898 0.014
Lagged short term

IDIFER;., interest rate differential -739.4773 0.0759
Net short term capital

STKF flow/GDP -0.01762 0.1943
Stock of international

IR reserves/GDP 10.79147 0.00070

CR Brazil’s risk premium 0.017594 0.00000

Notes: R-squared: 0.816873; Adjusted R-square®33®&4; Standard error: 8.072152;
Sum squared residual: 7949.476; F-$izis60.46731; Prob (F-statistics): 0.0000.
Number of observations: 133

The results show that our empirical model is reddy well fitted. In fact, the R-squared and the
adjusted R-squared were 0.81 and 0.80, respectiViegy/structural variables of the model determineelbng
term equilibrium real exchange rate. As expectad,real GDP per capita presented a negative sgyana
increase in this variable over time implies a reathange rate appreciation, according to the Balass
Samuelson effect. The terms of trade in our modelsgnted a negative sign and a low statistical
significance. The sign is coherent with the litaratdiscussed in Section 2, according to whichunty’s
terms of trade is a structural variable whose imgnoent in the long run tends to appreciate thesogtr in
real terms. The net long term capital flow presérlke expected sign, but also a low statisticaliB@ance.
The larger the long term capital flow surplus otiere, the more appreciated the real exchange Tée.
economic importance of this variable for the lorgt equilibrium of the balance of payments in Brazi
the reason to keep it in the model. The currenb@aacbalance was statistically significant and pnésd a
positive sign, implying that a positive long termertid in the current account is an indication ofeal r
undervalued currency, as suggested by the thealrétarature.

15 According to Gujarati (2003), this means thatéeenometric model would not lose any valuable imition. For more details,
see Gujarati (2003).

16 Annex 2 shows that we can reject the hypothesis ttre variables are not co-integrated at the fogmice level of 5% See
MacKinnon, Haugh and Michelis (1999).

" We run the Jarque-Bera test and confirmed the alitymof residuals.
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The variables associated to short-term economiicie® are assumed to act as responsible for the
deviations of the actual real exchange rates frioeir tong-term equilibrium. The short-term intereste
differential, considered as a variable of policyiiterfere in the determination of the real exclengte,
showed to be statistically significant. As we ug$ieid variable also lagged, the results can bepndéed in
two ways. As supported by the analysis in Sectiprthg very short term impact of the interest rate
differential might mean not only an increase of #pgead of risk, as a higher short-term interettsra
differential reflects the expectations of curredepreciation, but also a “fear of inflating”, givéme context
of the current inflation target regime in Brazilo Sve would expect a positive sign in the interege r
differential, as shown in the model. At the sanmeeti this increase in the spread of risk is reirddrevery
time the Brazilian economy faces either an inteanaxternal shock, which, by provoking a suddep $h
capital flows, compels Brazil’'s Central Bank to [x¢ke short-term interest rates differential pesitand
high. So, the incorporation of the lagged shomnténterest rates differential into the econometniadel is
based on the assumption that the short-term intesgss differential impacts with a lag the reatlenge
rate through the short-term capital flows. Thasiable not only showed a negative sign, as expgetiat
also presented statistical significance.

The net short-term capital flow showed a negatiign as expected. Despite this variable being
recognized by theoretical and empirical literatasehaving direct effects on the real exchangeadtsaages,
its statistical significance was low in explainititge Brazilian real exchange rate. It is importanstress,
however, that the main channel of transmission flleenlagged short-term interest rate differentahie real
exchange rate is through the impact of the forrméhé short-term capital flows. Here, it may berabpem
of endogeneity between these two regressors tinait iseen treated in this pajfer

The stock of international reserves showed a ipesgign, and it is statistically significant. I i
necessary to stress that the relationship betweewariable and the real exchange rate is ambguon the
one hand, the larger the stock of internationamess, the lower is both the expectation of reaharge rate
depreciation and the country risk premium, consideeverything else equal. If this is the case,akgected
sign should be negative. On the other hand, aratgek of international reserves also reflectyaeagy of
accumulating foreign reserves by the central bankraattempt to avoid real exchange rate apprecié
defensive strategy). Then, if this is the case etkected sign should be positive. This seems tihdease
of Brazil in the period under analysis. Brazil skripremium not only behaved as expected, but aE® w
statistically significant. In fact, the lower a ¢ty risk premium is, the more appreciated its ealhange
rate is.

4.1.2 Construction of real exchange rate misalignnmés

For constructing our measure of real exchange magalignments, we followed similar procedures
taken by Razin and Collins (1999). Thus, our migatient measure can be obtained as follows:

Mis, = 6, —[a,Y, + a,ToT +a,LTKF, +a,CC] (5)

Thus, a misalignmenMis; is the deviation of the actual real exchange feden its long-term
equilibrium trend as estimated in the first pareqtiation (4). This result means that short-tersafignment
is caused by the impact of short-term economiccgadn the long trend trajectory of the real exclearage.
Figure 2 shows the estimated results for the ngsalent levels in the Brazilian real exchange ratéhe
period 1999-2010 in a monthly basis.

181t is important to remind that Razin and Collii999) recognized the problem of endogeneity betveeene of the variables
used as candidates to represent the long-termndiegants of the real exchange rate, but they aldadi treat it in their paper.
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Figure 2: Estimated monthly real exchange rate midagnment in Brazil: 1999-2010
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Source: Estimated by authors according to procedspecified in equation (5).

As Figure 2 shows the estimated results reprostteclose accuracy the general trajectory of the
real exchange rate in Brazil in the period undealysis. In fact, the Figure replicates with gooéqgision
two general characteristics of the Brazilian reathange rate behavior in the last decade in whieh t
economy has for the first time experienced a coatlon of a flexible exchange rate regime with hifyee
capital mobility. First, the episodes of sharp reapreciation have almost exclusively happened as a
response to either internal or external shockd) siscthose of between mid-2002 and early 2003 &titko
second half of 2008, as already mentioned aboveorfse and most important, the Brazilian real exglean
overvaluation trend is confirmed in the majoritytbé period under analysis. According to our ediionathe
real overvaluation of the Brazilian currency waseated in 55% of the period. One could argue theat t
estimated period (10 years) is not long enoughotdigure a long term trend. However, as our purpsse
rather to evaluate the short experience of floagmghange rate regime with high freedom for capital
movements, it would be misleading to incorporategrevious period in which Brazil combined eithized
exchange rate regime with capital controls (bef@®?2) or fixed exchange regime with high capitabitity
(from 1992 to the end of 1998).

5. Concluding remarks and economic policy implicabns

In his classic paper, Dornbusch (1976) definitivehowed that a fixed exchange rate regime with
high capital mobility is not sustainable in the doierm. His main argument is that, if real excharage is
strongly overvalued, this increases current accdefitits and also leads to a rapid growth of endedebt,
and this situation ends up putting the economy uadgpeculative attack. He also advised that ancog
with relatively free capital movements should neb@se a fixed exchange rate. The transition frdireal
exchange rate to a flexible exchange rate regintérazil in the beginning of 1999 is an example dfaiv
Dornbusch’s model advanced. In fact, by not havioljpwed this author's recommendations, the
introduction of a flexible exchange rate regimel899 in Brazil was, in practice, a measure of eogno
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policy forced by markets, which was initiated asrsas the speculative attack that had began artief
1998 generated an overshooting of the Braziliamamnge rate.

In the recent experience of a flexible exchange ragime with relatively high capital movements in
Brazil, policy-makers clearly face the challengapased by the “trlemma” of economic policy. Sowhito
overcome the “impossible trinity”, that is to sagwhto choose two out of three competing policy goal
monetary independence, exchange rate stabilityhégiad external financial integration — is in the reunt
agenda of economic policy.. In practice, it is aatexaggeration to say that Brazilian policy-makeage
pursued monetary independence to assure pricditstaimd high external financial integration asqpity
goals of economic policy, and so exchange ratetilibldnas been tolerated.

In our paper, we showed with descriptive statisticd econometric evidence that the evolution of the
Brazilian real exchange rate has been charactebydudgh volatility and an overvaluation trend. SHiend
is supported by our econometric estimation, whibbwsed that the real overvaluation of the Brazilian
currency was observed in 55% of the period 199%20he econometric exercise also showed that Bsazil
risk premium, the stock of international reserved the current and lagged differential between Beaz
and foreign interest rates reveal to be signifitargxplain the misalignment of the real excharage rof the
Brazilian currency. Despite the short term netiteflow being recognized by theoretical and enaair
literature as having direct effects on the realhexge rate changes, its statistical significance & in
explaining the Brazilian real exchange rate. liniportant to stress, however, as supported by étieaf
literature, that the main channel of transmissromfthe lagged short term interest rate differémbiahe real
exchange rate is through the impact of the forrmé¢hé short-term capital flows.

Aizenmanet al. (2010) showed econometric evidence that, sincel®8 financial crisis, Asian
emerging market economies have been well succaaddmimping the negative impacts of large net chpita
flows on the real exchange rate overvaluation thinomassive accumulation of international resetV@he
authors suggest that “policy makers in a more aggmnomy would prefer pursuing greater exchange rate
stability” (p. ii). Nevertheless, in the case ofBit, our econometric results suggest that the mpgtopriate
macroeconomic policy is to implement a mix of ppliestruments.

First of all, the policy space for avoiding the Ireachange overvaluation through accumulation of
international reserves is much more limited in Briman in Asian emerging market economies, becaunse
virtue of continuing high Brazilian interest ratéisis strategy has adverse effects on the groskcpaddot.
However, our econometric exercise showed thattthek of international reserves had a positive sag it
is statistically significant. This means that, evaking into account that this strategy can inceegh® gross
public debt, this economic policy mechanism hasibektively relevant in mitigating the real excbarrate
trend. Then, as long as policy-makers are able doage the impact of interventions in the spot fprei
exchange market on the growth of gross public dBbdzilian monetary authorities should continue to
pursue the strategy of accumulation of internatioeserves.

Since the short-term interest rates differentiaBrazil figures as one of the highest in the cdigita
world, Brazilian monetary authorities should enéatlge policy space for bringing the domestic irgerates
to levels closer to international standard. Onddctargue that this possibility is very limited imdil, as the
main concern of the inflation target regime is eratability. However, this goal is not incompatiblgh the
effort of reducing the domestic interest rates. iRgtance, there are robust academic studies suiggéisat
the design of the inflation target regime in Bramluld be modified in order to give monetary auitines
more room for reducing tHeELICbasic interest rate. One of the recommendatiottsnganage the inflation
target through a calendar year of 18 months (seeng others, Oreiret al, 2009).

Finally, Brazilian policy-makers cannot discard thee of more effective mechanisms of capital
control as a relevant mechanism of economic pafiay is actually necessary. Taking into accounatth
international interest rates might be kept at & Vaw level in the near future, due the stagnamirenment
in the world economy, the actually high short-tanterest rate differential will continue to conuile to

9 For a critical analysis of the accumulation oferegs policy, see Cruz and Walters, 2008.

16



appreciate the Brazilian currency in real termghédigh we agree that this would be an extremeumsnt
of economic policy, even a recent International Btany Fund Staff Position Note (see Osttyal.,2010Q
among othefsconcluded that “capital controls are a legitimaaet of the toolkit to manage capital inflows in
certain circumstances” (p.15).

For at least two reasons real exchange overvatuatiould be avoided: first, as has been strongly
supported by the empirical literature, a large aodtinued overvaluation in the short-term can dasrihg
long-term economic growth; and second, as strebgeBornbusch (1988) a long time ago, although a
floating exchange regime can provide the correctiban overvaluation in the medium-term, the aftethm
of a correction by free-market forces is far fromingy a “first best” solution because it is transthinto
severe macroeconomic instability and requires laidjustment costs: balance-of-payments crises tiofia
high interest rates and real GDP contraction.
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Annex 1 — Description of the primary source of therariables
Actual real effective exchange rate- estimated by Brazil's Central Bank (http://wwwablbgov.br).

Real GDP per capita in US Dollar estimated by Brazil's Central Bank based on sfa on monthly real
GDP in Brazilian R$ Real (series no. 4383) anddf@med into US Dollar according to IPEA data seoé
exchange rates. Population estimated by the Baazilinstitute of National Accounts (IBGE)
http://www.bcb.gov.br

Terms of trade — estimated by FUNCEX- FUNCEX12_TTR12 (http://wdtmcex.com.br)

Long term net capital flow — Balance of Payments, Brazil’'s Central Bank..

Current Account Balance— Balance of Payments, Brazil's Central Bank.

Short term interest rates differential — difference between Brazil's Central Bank monthiterest rate
series for SELIC (BCB Boletim/M.Finan. - BM_T JOVER) and the US FED FUNDS monthly interest rate
(FMI/IFS - IFS12_TJFFEUA12).

Short term net capital flow - Balance of Payments, Brazil's Central Bank.

Stock of international reserves- Brazil's Central Bank (series no. 3546).

Brazil’s risk premium (EMBI Brazil sovereign foreig n currency) - Standard&Poors monthly series.

GDP in current US Dollar — Brazil's Central Bank (series no. 4
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Annex 2

Johansen cointegration test for all variables | (Lmode!

Data Trenc None Lineal Lineal
Test Type Intercept Intercept Intercept
No Trenc No Trenc Trenc
Trace 1 2 1
Max-Eig 2 2 2
Akaike Information Criteria by Rank (rows) and Modcolumns
0 19.6931: 19.7455! 19.7455!
1 19.5049 19.54244 19.48267
2 19.4056.: 19.4278. 19.38305
3 19.4842. 19.5010! 19.4715
4 19.5946- 19.6050- 19.5854.
5 19.749¢ 19.7447. 19.7325:
Unrestricted Cointegration Rank Test (Tr:
Trace 0.05
Hypothesized no of CE(s) Statistic Critical Value Ptdb
None * 137.780: 117.708: 0.001¢
At most 1 78.1304i 88.803¢ 0.229¢
At most - 39.3799: 63.876: 0.86¢
At most ¢ 24.7106! 42.9152! 0.80¢
At most ¢ 13.2834! 25.8721. 0.715¢
Unrestricted Cointegration Rank Test (Maximum Eiggune
None * 59.6496! 44 .497; 0.000¢
At most 1 * 38.75054 38.33101 0.0447
At most - 14.6692- 32.1183: 0.957¢
At most ¢ 11.4271 25.8232. 0.905¢
At most ¢ 7.17354 19.3870- 0.888¢

Note: Statistics generated in Eviews statisticihsre
Max-eigenvalue test indicates 2 cointegrating ggai the 0.05 lev
* Denotes rejection of the hypothesis at the 008!
*MacKinnon-Haug-Michelis (1999) p-valu
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