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Abstract

In the wake of the global financial crisis, many emerging market countries have been the
recipients of unstable capital flows. Indeed, Brazilian President Rlowssefihas gone so far
astorefertopostrisi s capi t al f thabisnascauseof geeat cohcera in themi 0
developing world. Different nations have responded to this challenge witredifteols. Some
nations have deployed capital account regutat others have intervened in currency markets,
and othes have refrened from any activity at allThis paper analygs the actions of Brazil and
Chile between 2009 and the third quarter of 2011. During this period Brazil deployed capital
account reguations and Chile intervened in its currency markets. We examine the effectiveness
of each of these actions and the extent to which the actions of Brazil caused capital flow
spillovers in the Chilean miget. Consistent with the peegviewed literature on the subject, we
find that capital account regulations had srali significanimpacts on thehifting the
composition of capital inflows toward longerm investment, on tHevel and volatility of the
exchange rateon asset pris, and on the ability of Brazil to have independence in monetary

policy. Br azi | 6s r e gtenmpaarily causes an thereshs @apital iows into Chile.
Chil ed6s iddinalhaveaastinganmpact on the Chilean exchange rate or ¢n asse
prices beyond the initial announcements of the policies Br azi | 6s case we t hu

Brazil s regul atoil ermasr (aalap,ledtbverte hotheroughtiosaome the
tsunami.

JEL CODES: EG65, F32, F36, F41

1. Introduction

Theregulation of cros®order capital flows was the o during the Bretton Woods era.
Beginning in the 1970s howevenany developed countries significantly liberaizedtheir
capil markets and began encouraging their developing country counterparts to follow suit.
The move to capital market liberalization has theoretical justification, but did not hold up to the
empirical evidence, at least in the case of the liberalization of-&mortcapital flows in
emerging market and developing countries. Indeed, the role that unstable capital flows played in
the East Asian financial crisis in the late 1990s questioned the merits of capital account
liberalization in developing countrigder manyeconomists and poliegnakers alike. Leading up
to the global financial <c¢risis attention had
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income and institutional development whereby capital market liberalization could become
associated with growtand financial stability in developing countries.

The global financial crisis has elevated this debate once again. Many economists have
pointed out how unstable creberder capital flows were at the root of the chswgith the
United States borrowing $llion from foreigners between 2001 and 2008 and-thirel of the
nati ond6s housi ng ,dndtwéthirds wfgaverriment deblyr2@0B @ hire arsl
Frieden, 2011)What is more, a landmark International Monetary Fund (IMF) position paper
found that those emerging market and developing nations that deployed capital controls (this
term wil |l be used interchangeably with fAcapit
throughout the paper) were among the least hard hit during the t@eiling the IMF to
proclaim that capital account regulations are a legitimate part of the macroeconomic policy
toolkit (Ostry et al., 2010).

In the wake of the financial crisis, low interest rates and slow growth in the industrialized
countries has trigered mass inflows to emerging market and developing countries where interest
rates and growth have been relatively higher. However, when global capital markets have felt
chilled, such as with the emergence of the Eurozone crisis, there have been sapfdeh s
capital flows to developing countries and cap
(chiefly US) markets. The IMF and others have expressed concern that such capital flow
volatility is making it difficult for emerging market exchangéesa asset markets and beyond
(IMF, 20113).

Numerous countries have responded to this volatility either by deploying capital controls
or by intervening in foreign exchange markets.tHis comparatrte study we examine the
financial interventions of two EMES Brazil and Chiled and the relative effectvenessof
their regective policies. In late 2009 Brazil imposed aforeign exchangetransactions
(IOF) tax on foreign purchasesof equities and bonds,i.e. a tax on captal inflows. On
the other hand, theChilean central bank pursuedforeign exchangemarket intervention
throughdaily dollar purchasesbeginning in Januarg2011 Both countries implemeited such
measuresn reponseto steepappreciationin their exchangerates ancheavy capital
inflows that resultedin the aftermathof the 2008global financialcrisis. Hence, ourtime
frame of analysisis the postcrisis period, beginning in early 2008uring which EMEs
recvered substatially well and even experiencedboomsin their exchangerate and asset
price makets. The analysis ends in late 2011 when there was a sudden stop in capital
flows to developing nations due to the accentuation of the Eurozone crisis.



Table A: Summary of Measures to ManageCapital Flows in Brazil and Chile

Country Total Composition Asset Prices Exchange Monetary
Inflows Rate Autonomy
Brazil Increased| -Long-run -No longrun -Long-run Increased
total impact: impacts impact: monetary
inflows. | Decreasedhort | -Shortrun: decreased autonomy
term, increased | Announcements | leveland
long-term flows | reduced asset volatility of
-Shortrun: pricesbutthe Real
announcements | cumulative effect | -Shortrun
were inreverse | wasoffset by impact:
(increasd short | ADR decreased
term, decreask | announcement. | level and
long). volatility only
in first
announcement
Chile No No effect. -No longrun -No longrun | No effect.
effect. impact impact
-Shortrun: Made | -Shortrun:
domestic stock | Decreased
market more level of peso
independent from| after the
the regional announcement
index. -Temporary
-Temporary IOF spillover
spillover effects | effects.

for IOF in Brazil

We investigateseveral macioeconomicoutcones in order to quantify the overall
efficacy of thesemeasuresWe test the impact on three main variables: each cont r y 6 s
equty market indices, the lesel and volatility of exchangerates, and the volume and
composition ofnet capitalinflows. Our findings are summarized in Tabd In Brazil,
we find that the introduction of capital contral@sassociated with an increase in total
inflows but that the composition was shifted from short to lortgem inflows. We also

find

t hat

Brazil

0s

measur

es had

a

| asti

exchange rate. In terms of asset pricesy @amnouncements of controls were effective,

and were offset by regulations on the ADR market that send investors back to Brazil. We
measures
mo n estcarrency ipterdemrcs yere les€ successfd@. The
announcement of currency intervention reduced the level of the exchange rate, but not the
volatility, and made the domestic stock market more independent from the region as a
Chi | ehadsno statigtiealy\signifitant empact on total inflows of

al so

i ndependent

wh ol

e .

find

t hat

Brazil

0 s

4

modest |

ng

y

n

n



capital, the composition of inflows, or the ability of Chile to pursue an independent
monetary policy.

The paper is divided into six parts. Section 2 very briefly reviews some of the lgeratur
on the theory and evidence pertaining to capital market liberalization and the use of capital
account regulations in general. Section 3 presents the experience of Brazil and Chile with respect
to capital flows in the period of study and discusses thefudata in the study as a whole.
Section 4 outlines our modeling approach and methodology, while section 5 presents the results
of our analysis. A final section summarizes our conclusions and suggests further work for
research and policy.

2 Literature R eview

The pendulum has swung back, forth, and now back again on the benefits of capital
market liberalization. In the wake of the Great Depression and World War Il, the architects of
the Bretton Woods system were adamant that current transactions lstdnddly transferable,
but that capital account transactions should not. Beginning in the late 1970s and 1980s that
consensus began to change and capital market liberalization became a norm in theory and a
policy goal in practice. The pendulum swungagdin in the aftermath of the East Asian
financial crisis. Since then a large body of theory and evidence has arisen that justifies the
regulation of cros®order finance.

Theoretical applicationis the 1970s and 198@®int out that cros$order capita
account liberalization would reap benefits because then capital would flow to areas that had a
higher-returninvestmet (i.e. EME and other countries in need of capital), and make markets
more stable by incentivizingternational risk sharing and diversificatioh was further posited
that capital market liberalization would enhance finanmalket developmentand thus spur
economicgrowth (Henry, 2007).

The empirical evidengdowever,is moremixed. Numerous influential studies have
concluded that (previous to the global financial crisis) that capital market liberalization was
associated with economggowth in industrialized countries, but associated with a lack of growth
and an increase fimancial instability in developing countries (Stiglitz, et 2006). Recent
studieshawe shown that thebenefit of growth canonly arisein economieghathavereahed
a certaininstitutionalthreshold Kose, Prasa, andTaylor 2009, Prasact al. 2003).

Henry (2007) provides a suivey of the theory and evidence regarding capitedket
liberalizationand growth, and two main conclusionsare the following: institutional
development is a keyingrediaent to reapingthe benefitsof capital opennessandempirical
studiescanbe improved by empbying a policy experiment appro&h. Such an approa&h is
utilized in this study, by which we measurethe impactof a policy beforeand after its onset.

Otherstudieshave emphasizedspecific costsas®ciatedwith capitalopennesse.g.
exchangerate appreciatiomegatve externalitiessuch as over-borrowing, increased
vulnerabilty to capitalflight and crises Hence,another subclass diis literaturecenters
on the analysisof the cost of shortterm capitalflowsd animportant sourceof volatility,
excessiveaisk-taking,and economicvulnerabilty. Shortterm flowscan be distortionsto
the conpetitive equilibriumsincetheyare influencedheavily by privateinvestor activity
e.g. in the form of noisetrading, speculation bubblestc

Theories examining the costs of capital market openness relate to the incidence of crises,
sudden stops, and capital flight. A vast literature has emerged in defining the relationship



between capital market openness aadkband currency crises. The foundation of the recent
literature has stemmed from the Mundelkming model, an open economy framework

addressing the effects on foreign exchange markets, monetary policy, and fiscal policy. A
notable conclusion of this madeafluencing theory and policy is the-salled trilemma: perfect
capital mobility, a fixed exchange rate regime, and independent monetary policy cannot all
coexist; countries can maintain at most two of the three. The trilemma is one explanation for the
eruption of currency crises in EMEs and the subsequent use of capital controls.

Stiglitz and Ocampo (20Q®utline adverse consequences of capital market
liberalization, with a focus on developing countries. First, open capital markets can create
negativeexternalities, in form of currency appreciations, depreciations, or reductions in credit
supply. Externalities arise because individual investors due not internalize the social impact of
their borrowing and lending behavior. Second, open capital markaisfal coordination
failures to more readily occur, due to heightened rollover risk which can lead to capital flight.
Third, loss of monetary discretion may happen, particularly because interest rate fluctuations can
cause large inflows or outflows. Folayimperfect information among investors results in herd
behavior that propagates panics. Fifth, currency and maturity mismatches due to incomplete
markets are prevalent and only heighten exchange rate and interest rate risk. Finally, incomplete
equity makets and informational asymmetries make it difficult for countries to issue new equity
in order to raise capital, thereby resorting more tefseicing so that the gains from
globalization are not had. All in all, the consequences of open capital marketostly, and
raise the need for market interventions such as capital controls, which, according to Stiglitz et al.
(2006), are the most effective policy instruments.

Theoretical studies have specifically modeled these costs in order to derive ried opti
policy. In particular, Aizenman (2010), Jeanne and Korinek (2010), and Korinek (2011) are
studies that have modeled capital flows as sources of negative externalities, showing how they
create a wedge between private and social marginal benefits. mbdsés then advocate capital
controls as the optimal policy that corrects the wedge and restores efficiency.

Empirical studies on the effectiveness of capital flow management are usually eountry
specific and target specific capital control policies. Tiselte then range across countries and
across types of controls. However, Magud, Reinhart, and Rogoff (2011) offer a comprehensive
assessment of the existing literature. Their review first acknowledges the lack of a unified
theoretical framework, no commempirical methodology, and the heterogeneity of empirical
findings across studies. They then address these drawbacks by summarizing studies of controls
on inflows and outflows and of multiountry studies, and critiquing their methods and results.

The autlors argue that capital controls are imposed by EMEs to cdmlratears: fear of
appreciation, fear of hahoney (shorterm) flows,fear of large inflows, and fear of loss of
monetary autonomy. Twadditional fears, also addressed in our paper, are#nef asset
price bubbles and the fear of capitajht (Ocampo and Palma 2008rabel 2003; Epstein
2003).0stry et al(2010) found that those nations that deployed capital controls in the run up to
the global financial crisis were among the least fairduring the crisis.Magud,Reinhart, and
Rogoff (2011) find thacontrols on inflows increasedonetary policy independence, altered the
composition of capital flowsand reduced exchange rate volstjlicontrols did not reduce the
volume of net flowg in most studies. Nevertheless, the effects, though statistically significant, are
temporary and small in magnitude. Finally, threiview presenta theory to justify the impact on
flow composition. Using a portfolibalance approach, their model stsdww capital flow



restrictionscan raise the share of shtetm investments. This outcome will bested in our
study.

3 Background and Data

Brazil and Chile each intervened in the market to address the fears and concerns outlined
in the last sectionBrazil deployed capital account regulations, Chile intervened in its currency
markets. Figure 1 depicts the rise in the Brazilian exchange rate, which appreciated over 40
percent between 2009 and 2011 before dropping during the worst of the Eurozaria crisi
September of 2011. potentigstockenariket babbla thab followed 8B r az i | 6
similar trajectory during the same period. Figure 3 shows the corresponding rise in capital flows.
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Figure3. Brazil Net Inflows
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In our regressions for Brazil, allatafor the asset pricand exhangerateregressions
are daily frequencyandareobtainedfrom BloombergFor the Brazil regressionspur time
period spansl/5/2009to 12/13/2011.For this time period, Figures 1 and 2, regectively,
display the courseof the Bovespa,B r a znatibn@lstock exchange,and of the Brazilian
nominal exchangerate (Real) in terms of U.S. dollars. The verticalline in each figure gives
the date at which the IOF tax wasfirst announced an@nposedon October 19,2009.The
first announcenma wasfollowedby a string of tax hikes, modifications, aswell asother
typesof capital flow managenent. As canbe seen,the first announcement proceededa
period of steepappreciatiornin both assepricesand the exchangerate.

The datesof the annourcements ofcontrols werespecifiedfrom newsarticlesand
previousstudies.Our event datesof interest areshown in TableB below. The datesare
important sincethey help determinethe time frame of analysis.



Table B. CapitaAccount Regulations in Brazil, 208012

Announcement Date ‘ Effective Date ‘ Event
10/19,/2009 10/20/2009 IOF tax of 2% on equities and bonds
11/19/2009 11/19/2009 ADR tax of 1.5%
10/4/2010 10/5/2010 [IOF tax increases to 4% on bonds and equity funds
10/18/2010 10/19/2010 IOF tax increases to 6% on bonds and derivatives
12/15/2010 1/4/2011 Tax reductions for longer maturity bonds and private equity
1/6/2011 4/4/2011 Reserve requirement of 60% for USD positions
3/29/2011 3/29/2011 IOF tax increased to 6% on bonds with maturities up to 1 year
4/6/2011 4/7/2011 IOF tax modified to cover maturities up to 2 years
7/27/2011 7/27/2011 Tax of 1% to 25% on forex derivatives
12/1/2011 12/2/2011 Removal of 2% IOF tax on equities and certain debentures
3/1/2012 3/1/2012 IOF tax on bonds extended to cover maturities up to 3 vears
3/12/2012 3/12/2012 IOF tax on bonds extended to cover maturities up to 5 vears

Data on capital and current account flows and GDP are monthly frequency and available
on the Central Bank of Brazil website. Additional variables in the capital flow regressions are
taken from Bloomberg. Thesegressions cover November 2008 to November 2011. We begin
our time frame at the end of 2008 in order to avoid thetstral break caused by the 2008
financial crisis. Figure 3 below depicts this struatdreak in the capital flow data, in which
substanal capital outflows resulted in the second half of 2008, but reversed their direction by
the end of the year, resulting in positive imélows by the start of 200Here, we define the
capital account as the sum of the capital account and financialracaswiven by the central
bank data website. The financial account is composed of direct investment, portfolio investment,
derivatives, and other investments, while the capital account is much smaller in size. Any feature
to note is the relative volatiji of FDI and noAFDI net inflows, as the latter includes more
volatile, shoriterm investment and governs the overall trend in the capital account.

After a significant domestic debate regarding which measure to use in order to stem
exchange rate appred@t and to prevent an asset bubble, Chile chosertiductdaily dollar
purchases. FdChile, our time periodpansslightly longer, froml/5/2009 to 3/30/2012n order
to include a period after which the intervention endaden though Chileaimterventions did not
commence until the end of 2010, we use the early start date to incorporate spillover effects of the
IOF in our analysis. For this time period, Figures 3 and 4, respectively, display the course of the
Santiago Stock Exchange, Chileational stock exchange, and of the Chilean nominal exchange
rate (Peso) in terms of U.S. dollars. The vertical lines denote the announcement and the
termination of the Chilean currency market intervention. Again, as in Brazil, we see that the
interventiontook place after a period of appreciation in both the asset price and exchange rate
markets.



Figure4. Chilean Peso
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Chile pursued a different policy of currency market intervention. As seen in the table
below, the Chilean Central Bank conducted daily purchases of $i&thril.S. dollars, which
lasted almost one year. A month prior to the intervention, the central bank also raised the limit on
foreign investment in pension funds to 80% from 60%. The last increase occurred in October
2008. The dates and policies are gibetowin Table C
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Table C. Currency Market Intervention in Chile, 22@1 1

Announcement Date ‘ Effective Date ‘

Event

11/4/2010 12/2010 Increase in foreign investment limits on pension funds to 80% from 60%
1/3/2011 1/5/2011 Intervention program at a rate of $50 million USD a day
2/8/2011 2/9/2011 Continuation of daily USD purchases

3/8/2011 3/9/2011 Continuation of daily USD purchases

4/8/2011 4/11/2011 Continuation of daily USD purchases

10/7/2011 10/8/2011 Continuation of daily USD purchases

11/8/2011 11/9/2011 Continuation of daily USD purchases

12/9/2011 12/16,/2011 Termination of currency intervention program

To our knowledgethreestudieshave investigatethe impact of the Brazilian IOF tax.
Forbes et al. (2011) examines the IOF tax in Brazil, but tests only the impaattfmtio flows,

using the Emerging Portfolio Fund Research database. Their novel dataset giMesdund

investments by country, but only accounts for 5% to 20% of total country market capitalization.
They find evidence that controls reduce investorfplotallocations to Brazil They also find
vers occur.lLanuYeyattand Kiyueh(2009) quantifyatteet i o n s
effectiveness of the IOF tax on the Brazilian exchange rate by running similar regression
analyses to our own. The studigwever, tests only the impact of the announcement of the tax,
and not subsequent changemally, IMF (2011b)testsf or s pi | | over

thats pi | | o

controls.

mpact s

As the next sections show, we build on these studies by incorporating additiooyl poli
and modifications to the IOF tax through the end of 2011. We also examine a broader range of
macroeconomic variables, e.g. equity prices, exchange rates, and disaggregated net inflows.

4 Methodology

In this study we examine the extent to whichititerventions by Brazil and Chile had an
independent impact on exchange rate levels and volatility, asset appreciation, as well as the
scale, composition, and spillover impacts of capital inflows. The model specification for each is

discussed in this

Exchange Rates

seoh.

We assess the impact of the capital controls on changesBnahiéan and Chilean
nominal exchange ratéy running a GARCH (1) regression. GARCH (1,1), or General
Autoregressive Conditional Heteroskedasticity model with 1 ldlgarerror term and 1 lag in the
variance term, allows us to not only study the impact on the level of the exchange rate, but also
its volatility. Before running this regression, we must first test for heteroskedasticity, or ARCH
u srangequltiglierd UMetéss Heke avg fit the model by OLS to test the
null hypothesis of no ARCH effects. The LM test giveggtues well below 0.05; hence, we can
reject the null of no heteroskedasticity.

effects,
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The model testing the impact on the level and ildlabf exchange rates is given below.
The first equation gives the level regression, while the second gives the variance redfession.
the Chilean peso regression, we do not include the lagged variance term in the second regression.

ABRL; = 5o+ > fnAnnounce,; + fsAControls; +
+ BoAControls, * Alnterest Rate; + fro/AInterest Rate, + Other Covariates + ¢ (1)

o =15 + mei_y + 1207, + 3 AControls, +
+ nyAControls, x Alnterest Rate, + nsAlnterest Rate, + Other Covariates + =, (2)

with &, ~ N(0,07)

Ourvariables of interest here are the dunforythe day of the first announcemette
dummyfor the entire period for which the controls were in place thanteraction variablé
the dummyfor the entire periotimes the change ithe domestic interest rat€he coefficients
on the dummies are the abnormal returns after controlling for the other covariates. Description
and calculation of abnormal returns and cumulative abnormal returns are given in the next
section.Theinteractionterm measures the extent to which controls improved monetary
autonomy:controls are successful in improving autonomy if changes in the domestic interest rate
have smaller or negative effects on the exchange rate. The covariates are the regression are the
change in the foreign interest rate (LIBO&®) well adog changes in the dollar exchange index
(DXY), commodity price index (GSCI) and the JP Morgan Global Spread (EMBI).

Asset Prices

In order to assess the effectiveness of the controls on curbingpassedppreciation, we
conduct an event study on the Brazilrationalstockexchange (Bovespa) and the Chilean
national stock exchange (Santiag8pntrolling for changes in the regional stock market, proxied
by the MSCI EM Latin America index, we compuhe marginal and cumulative abnormal
returns of capital control announcementsnormal returns capture whether the controls caused
a significant reaction in the stock market, controlling for changes in the ovenddét. Hence
they effectively measurte difference between the actual and expected return of the local stock
market.We obtain cumulative abnormal returns by aggregating the marginal abnormal returns of
each announcement, which are given by the coefficients of the event dummy vériables.
Cumulative returns provide a better measure for the overall effect of the tax.

Similar toan event study, we run regression of the log change in the Bovespa on
dummies for the announcement of the I0OF tax and for subsequent policy modifications and on a
dummy for the period during wth the equity tax was in place. The model regression, along
with the definition of abnormal returns, is shown below.

%n other words, cumulative abnormal returns, where n is the final period, are computed
by the following approximation:
(pt—n. - pt)/pt = [(1 + ((pf—n - pt—n—])/pf—l—n—l)} ¥ LK (]- + ((pt—l—l - pi)/pf)}] -1

12



AStock, = o + f1AMarket, + . By Announce; +
+ BoControls, + BigControlsy * AMarket, + &, (3)

A Abnormal Ret, = AStock; — A FExpectedRet,

Announcement dummies are specified for the day after the announcear@miuinced
after trading hoursAlong withthe dummyvariables we include an interaction variablehe
regional market index times the overall control durdntg capture the effect on local equity
market independence.

Scale, Composition, and Spilleer Effects of Capital Hows

Analysis ofthe impact on the capital account is fdoid. First, we conduct a cross
sectional regression of the Brazilian net capital inflows on capital control event dummies,
interest rate differentials, and other covariates. Second, we study the impact onpbsitom
of capital flows by studying the following capital flow outcomes: FDI lessFibhflows and
shortterm versus longerm flows. Third, we run a panel regression of several Latin American
economies in order to better explain the deviation of Beawitet inflows from the regional
trend in response to capital controls. Finally, we test for spillover effects by studying the impact
on Chilean flows in response to the Brazilian capital controls. Here, we run seobiesal
regression of Chilean flosv All flows are given as a percentage of GDP.

The model of the panel regressions is given by the general equation Watavgea two
month dummy for the amouncement of thmtroduction of thdOF tax in order to obtain a better
measure of the effect agell as more reliable standard errdfge use a mukmonth dummy
specified for all announcements (to measure a cumulative effect of all announcements) and
another multimonth dummy specified for thentireperiodthe tax is in place (to measure the
overal effect of the IOF implementatigmeriod. We also include time (montpecific) effects
to capture the overall trend of flows as well as any unobservable effects altering the level of
flows. Additionalcountry-specific covariates include the current agtip as a percentage of
country GDP, interbank domesiidS interest rate differential.

NetInflow;; = By + 51Cur Acey; + 32C + B30 +
+ BaAnnouncey + [5 All Announce Dummy;, + BsControlsy + &, (4)

The crosssectional regressions are similar and include more covariates. However, a
substantial drawback is the low number of observations as well as the presemdegeneity of
the regressors. We address endogeneity by running IV regressions, using the lagged dependent
variable as the instrument. Viigainuse twemonth dummies for each announcement in order to
obtain valid standard errgras well as dummy for thentire period when they are in place and a
dummy for all announcemenSovariates are a lagged dependent variable, the current account,
VIX Volatility index, EMBI Global Spread, a Bloomberg carry trade index, the FX premium
and interbank interest ratéhe carry trade index measures the US short rate and the Brazilian
long interest rate differential; thus, a positive coefficient is expected since a higher index should
attract flows into BrazilThe model equation is given below.

13



NetInflow; = 3o + 51CurAcey + Y, fjAnnouncej, +
+ B All Announce Dummy, + BsControls; + Z.Bj Covariatesj; + = (5)

We conductnalyses for total flows and disaggregédted's by decomposing net capital
inflows into shorterm and longerm measured heshortterm, longtermdecomposition is
similar tothe FDI, norFDI decompositionnonFDI is composed largely of shetgrm
investment while FDI can be regarded as keagn investment3Ne improve thé-DI, nonFDI
measurdy stripping out longerm investment from portfolio investment and other investsment
Longterm investment ithusmeasured by the sum of these ldagn invesinents and FDI.
Shortterm investment is defined as shtatm portfolioplusother investment (trade credits,
currency and deposits, loans) plus derivatives.

5. Results and Analysis

Consistent with the |iterature reviewed ab
regulations had a significant but small impact on exchange rate levels and volatility, asset
appreciationpn monetary policy independenead on the scale, compositi@nd spilbver
effects of capital flows In each of the other cases the impacts of the controls were temporary
6speed bumpsé that allowed Brazil to | ean aga
the course of the moBeatilauringthé pesod@haimi &6 & hat aff
interventions were less successful.

Exchange Rates

In Table 1both the mean and variance regressions of the Brazilian exchange rate are
displayed.The first 8 variables listed are dummies of the day of each regudatimuncement.
The ninth variable, 6édContr ol sforvbhichthgd@ntrols a dum
were in placeAs given by the coefficients of the daily announcement dummies, in the mean
regression all announcements of controls have signifretumns, with the largest returnGf.9
percent coming from the first announcement of the IOF. The cumulative returns of the
announcements, however, amount to efly percent. The control dummy for the entire period
is also significant and negative, yta very small magnitude €).1 percent. The control
dummy also has a significant effect on exchange rate volatility, with a coefficigh7@f a
negative coefficient implies that the controls decreased exchange rate vomdtityvariate®
interest rate differential, DXY, GSCI, and EM8Iare significant in both regressions. The signs
of the coefficientgnake economic sense as well: an increase in the foreign interest rate, dollar
exchange index, and EMBI spread yields a lower nominal exchange/inéliean increase in the
commodity price index appreciates the exchange rate. Given the structure of the regression
equation, all coefficients in this regression are an approximate measure of the impact on the log
variance of the exchange rakenally, we find evidence of increased monetary autonomy, given
by the negative coefficient on the domestic interest rate interaction variable.

According to Table 2wrency market intervention also had significant effects on the
Chilean peso. We also find evidence of spillover effects from the T@é-first five variables
|l i sted are dummies for the day each policy wa
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Perbd Dummyo6é, is the dummy f or A$dapuredbyther e per i c
interventionannouncemerdummies, the announcemensftihad a positive impact of @&on

the peso level, but then a negative and larger intpadbllowing two days 0f4.4% and-1.5%.

The announcement obfeign investment limits alscald a fairly large effect of 194. Overall

though, the intervention period did not have significant effectstbarahe level or volatilityas

indicated by the intervention period dumn®ince the coefficient on the interaction variable is

not significant, ve find no evidence of improved monetary autonomy. The IOF announcement

had a positive and significant impact on the peso level, and a negative and significant impact on

the volatility. We conclude that the onset of Brazil capital controls influenced currency markets

in Chile.

Asset Prices

The results are reported Trables 3 and 4n Table 3 of Brazil stock prices, the first nine
variables |isted apply to dummies of each ann
Dummydé i s a dummy equity tax Atcerdiegriot Table gthedirstr i od o f
announcement of the IGBx induced a statistically significaritut smalldrop of-0.3 percent in
the Bovespa. Allsbsequent tax hikes yielded significant (except the second increase), positive
and small returns of less thane percent. The modification announcement, whi¢areled the
tax to bonds wh maturities up to 720 daylspm 360 days, had a significant and negative effect
of almost-1 percent. The announcement of a 60 percent reserve requirement of US dollar
positions for banks aldwad a significant and negative tlsmaller effect 0f0.4 percent.

Surprisingly, amulative abnormal returns, computed by aggregating the coefficients of all
announcementsf the policy announcemenasnounted to almosf. percenif we exclude the

ADR announcement and equity removal ammzementBrazil noted that some investors were
circumventing the 2 percent IOF tax by going through the ADR market and thus put in place an
ADR tax, implemented about a month after the original IOF A&xcould be expected, the ADR
coefficient ispositived taxes on ADRs closed the window on ADR purchases and thus re
triggered flows to Brazil. The coefficient is also approximatélpercent and somewhat

neutralizes the cumulative impact oétfOF measure$n summary, the IOF had a lasting

impact o Brazilian asset prices as well, but one that was perhaps reversed given the tax on the
ADR market.

The controdummyfor theentirecontrolperioddid not yield a significant return, as well
as the return frorthe interaction variabjevhich measures stk market independencEence,
we donot have evidence that changeshe Bovespa became more indepenaé the regional
markets withthe implementation of the controls. We can also notlcoie thathe controls
cooled asupposeda@sset price Wbble, as the control dummy careasure. The abnormal returns
for days following each announcement also not significant.

In Table 4 we run a similar analysis for the Chilean Santiago Stock Exchange. Not only
do we test the effects of Chilean curremttgrvention, but also the presence of spillover effects
from the Brazilian IOF taxThe first four variables are dummies for announcement days, while
the fifth variable is the dummy for the entire period of intervenfi¢re spillover effect can be
guantfied by the IOF Announcement dummy, which, according to the table below, is significant
and positive. However, the magnitude of the effect is small and under 0.6 percent. The
announcement of Chileantervention had no significant effectaterestinglythe
announcement of the end of the daily dollar purchases had a significant and fairly large effect on
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stock prices, over 1 percent. The announcement of increases in foreign investment limits also
was significant, with a magnitude of almestpercentin contrast to Brazilian stock regression,
we find evidence oihcreased stock market independence, given by the coefficient of the
interaction term of 0.2%ence, dring the period of interventiothe Santiago exchange and the
regional stock index were leserrelated, but only by 0.01 perceNbnetheless, we find no
evidence that the period of intervention had any effect of domestic stock piees
announcements of both foreign investment liraitsl the Brazilian IOF, however, did have
significant effecs. We conclude that our analysis gives evidence of spillover effects as well as
significant but small effects of intervention on asset prices and stock market independence.

Scale, Composition, and Spillover Effects of Capital Flows

The impact of the IOF on the scale and composition of inflows is also fairly consistent
with the literature. As in the other cases above we find small but temporary effects of capital
account regulationg:ables 5 and 6 show the effects on compositiorebtapital inflows. Table
5 provides a more discerning decomposition of net inflows, and more interesting results. In this
table, while the announcements are not significant in the OLS regressions, the first IOF
announcement as well as the announcemethieafeserve requirement becorsamificant in
the 1V regressions. Surprisingly, the effect of these announcersepusitive on shoiterm
flows and negative on lonterm flowsd precisely the opposite intended effect of policymakers.
However, according tthe dummy on all announcements, the effect on gkart flows is
negative, yet under 0.0d

Contrastingly, Table 6 of total flows and flows decomposed into FDI andrBbflows
do not yield significant effects from the first IOF announcement. Thanatluncement dummy
is positive and significant in the OLS regressions of total and FDI flows, yet loses its
significance with the instrument. Yet, not only are most of the variables insignificant, but also
very small in magnitude.

To complement the crosedional analysis, we create a panel of three Latin American
countries in order to obtain a better measure of the effect of the IOF on Brazilian flows in
relation to neighboring EMEs. The other countries are Chile and Colombia. Preferably, we
would like to nclude a wider dataset; however, other Latin American EMEs have substantially
less developed markets and also do not have monthly data for capital flows or GDP. Here, we do
not include all other announcement dummies as they were not significant. In ¢he pan
regression, the covariates except the forward exchange rates are significant. The IOF
announcement has positive and significant effects on total@mBDI inflows of 0.014%6 and
0.033%, respectively. The alhnouncement dummy, however, yields a pesitsiguificant
effect on FDI of 0.01%. Again, the findings are somewhat puzzlidgwever, both in Brazil
and in the larger literature there is increasing concern that in the face of capital controls that
i nvestor s éeatmcamtal lowshréoughsfinanadiaEDI (Spiegel, 2012). The signs on
these coefficients lend some credence to such claims, but cannot confirnt lleerasults are
depicted in Table 7.

Table 8 gives the potential spillover effects of Brazil's controls on Chitdlaws. Here
we run a crossectional regression of the Chilean capital account. Since the results did not report
any significant coefficientseyondfor the dummies of interest, we find no evidence of spillover
effects.
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7. Conclusion

In our paperwe havwe examinedhe effectsof attempts to navigate volatile capiial
Brazil and Chile.We find statistically significatimpactof Brazilian catrols. However, we
woul d characterize our findings as evidence o
against the wind rather thaeversinggt sunami 6 of capital ity nflows t
during this period

In Brazil, we find that lhe introduction of capital controls wasssociated with an
increase in total inflows but that the composition was shifted from short to ldegar
infl ows. We also find that Brazil s measur e
volatility of the exchage rate. In terms of asset prices, only announcements of controls
were effective, and were offset by regulations on the ADR market that send investors
back to Brazil. We also find that Brazil
Braziltopursuean i ndependent monetary policy. C
less successful. The announcement of currency intervention reduced the level of the
exchange rate, but not the volatility, and made the domestic stock market more
independent fromthegei on as a whol e. Chil ebdbs interven
significant impact on total inflows of capital, the composition of inflows, or the ability of
Chile to pursue an independent monetary policy.

More specifically, effects on the Brazilian exchamgte are similar: all announcements
have a statistically significant impact, with the first IOF announcement have the largest negative
effect, though small in magnitude. The overall effect of the controls is significant, butlsmall.
regards to assetipes, we find that the announcements of the IOF and subsequent policy
changes have statistically significant effects on the Bovespa. Particularly, the cumulative impact
of all announcements is negative, yet small. However, the overall effect on thedasap
which the controls are in place is not significant.

In Brazil, controls did have significant impact on total inflows as well as the composition
of flows, yet the effects are fairly small. The impact of announcements and overall impact are
significant, but agairsmall.

6 s
hil

For Chil e we f i-boderfinareial re@utatioasisdedmesitoc r o s s
increase capital inflows to Chile for a shp#driod, but not a lasting one. Moreover,
Chil ebds reserve accumul at i omChieanddidne s had

withstandthe markets over time.

Our findings are consistent with the research on capital account regulations as reported
by Magud et al. (2011) and Ostry et al. (2010). From a policy perspective we can further
confirm that these meares can impact exchange rate appreciation and the development of asset
bubbles. However, it is not clear from our analysis that such measures should be conduct alone
but should rather be part of a wider package of mpandential policies. From our alysis,
capital controls alone will not be sufficient to address the concerns about capital flow volatility
unless they are much stronger and better enforced. Indeed, our finding that the controls were
associated with a shift toward FDI may lend creddaczaims that capital account regulations
encourage some investors to circumvent regulation by disguisingtshrartapital flows as
FDI. Finally, our parallel analysis of Chile finds that intervening in currency markets can have
an even weaker effedtdan capital flow management measures and be costly in terms of their
opportunity costs (Aizenman, 2010).
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Table 1: Brazilian Real

BRL

Mean Equation Variance Equation

IOF Announcement

-0.0186™*

(0.000328)
ADR Announcement 0.00303***
(0.000507)
IOF Increase 0.0131***
(0.000537)
IOF Increase 0.00711%
(0.000933)
Reserve Requirement 0.00622***
(0.000519)
IOF Increase 0.0105%*
(0.000456)
IOF Modified -0.0160
(0.0107)
Tax on Derivatives -0.00508***
(0.000583)
Controls Dummy -0.00144** -0.772%*
(0.000685) (0.192)
Domestic Interest Rate * Controls -0.232%** 13.06
(0.0478) (8.451)
Domestic-Foreign Interest Rate Diff. -0.0589** 4.557*
(0.0193) (2.632)
DXY -0.542*** -35.63
(0.0584) (22.78)
GSCI 0.153*** -24.65
(0.0236) (16.91)
EMBI -0.0644* 26.82%**
(0.0125) (5.849)
Constant 0.00127* -11.32%*
(0.000640) (0.466)
Observations 762
Wald 7.06e+10

Standard errors in parentheses
*p<0.10, " p<0.05 " p<0.01
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Table 2: Chilean Peso

CLP
Mean Equation Variance Equation
IOF Announcement 0.00562*** -1.281**
(0.00147) (0.536)
Investment Limits Dummy 0.0137***
(0.000458)
Intervention Announcement 0.00393*** -217.2
(0.000402) (166.8)
Announcement Day-+1 -0.0444*
(0.000616)
Announcement Day-+2 -0.0146**
(0.000725)
Intervention Period Dummy -0.000125 -0.218
(0.000420) (0.161)
Domestic Interbank Interest Rate 0.000766 -0.712
(0.000566) (0.545)
Interest Rate * Intervention Dummy 0.000554 0.430
(0.000621) (1.866)
LIBOR -0.0436 -23.82
(0.0444) (17.67)
DXY -0.328*** -19.06
(0.0473) (14.01)
GSCI 0.0715%* -3.953
(0.0176) (5.622)
EMBI -0.0563** -1.330
(0.00897) (3.186)
Constant 0.000357 -10.45%
(0.000239) (0.113)
Observations 844
Wald 7.81e+08

Robust standard errors in parentheses
*p <010, * p < 0.05, " p < 0.01
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Table 3: Brazilian Stock Exchange

Bovespa
IOF Announcement -0.00321***
(0.000784)
ADR Announcement 00133
(0.000535)
IOF Increase 0.00263***
(0.000421)
IOF Increase 0.000718
(0.000817)
Reserve Requirement -0.00447**
(0.000287)
IOF Increase 0.00115***
(0.000291)
IOF Modified -0.00903***
(0.000284)
Tax on Derivatives 0.00314***
(0.000656)
Equity Tax Removal -0.00617***
(0.000288)
Controls Dummy -0.000338
(0.000614)
MSCI EM Latin America  0.769***
(0.0238)
MSCI*Controls 0.0227
(0.0332)
Constant 0.000197
(0.000547)
Observations 728
R? 0.828

Robust standard errors in parentheses
*p<0.10, ** p <0.05, *** p < 0.01



Table 4: Chilean Stock Exchange

Santiago
IOF Announcement 0.00553***
(0.000568)
Investment Limits Dummy  -0.00971***
(0.000486)
Intervention Announcement  -0.000336
(0.000953)
Intervention Ended 0.0122***
(0.000743)
Intervention Period Dummy  -0.00110
(0.000680)
MSCI EM Latin America 0.303***
(0.0156)
MSCT*Intervention 0.293***
(0.0505)
Constant 0.000968**
(0.000267)
Observations 816
R? 0.495

Robust standard errors in parentheses
*p <010, * p < 0.05, *** p < 0.01



Table 5: Brazil Long-Term and Short-Term Net Inflows

Long-Term Long-Term(IV) Short-Term Short-Term(IV)

IOF Announcement -0.0415 -0.0450% 0.0317 0.0503*
(0.0245) (0.0256) (0.0242) (0.0289)
IOF Increase -0.0262 -0.0304 0.0232 0.0305
(0.0222) (0.0248) (0.0195) (0.0289)
Reserve Requirement -0.0144 -0.0195 0.0273* 0.0315*
(0.0162) (0.0194) (0.0157) (0.0130)
IOF Increase -0.0146 -0.0181 0.00620 0.0115
(0.0195) (0.0191) (0.0198) (0.0155)
Tax on Derivatives 0.0181 0.0151 -0.00338 -0.00634
(0.0141) (0.0186) (0.0166) (0.0179)
All Announcement Dumimy 0.0250 0.0290 -0.00952 -0.0170*
(0.0187) (0.0192) (0.0156) (0.00870)
Controls Dummy -0.000294 0.00287 -0.00355 -0.00573
(0.00829) (0.0100) (0.0123) (0.0239)
Lagged Long-Term -0.382* -0.213
(0.190) (0.551)
Current Account 0.357 0.647 -0.0937 -0.657
(0.467) (0.527) (0.889) (1.223)
VIX -0.286* -0.330* 0.148 0.235*
(0.130) (0.126) (0.180) (0.120)
EMBI 0.0256 0.0344 -0.0262 -0.0412*
(0.0191) (0.0224) (0.0279) (0.0156)
Carry Trade Index 0.0542 0.0726* -0.0242 -0.0651*
(0.0378) (0.0418) (0.0544) (0.0336)
Forward Premium 0.0170 -1.331 2.169 4614
(2.094) (3.203) (2.661) (3.796)
Domestic Interest Rate -0.203 -0.635 -0.438 0.466
(0.748) (0.855) (1.150) (0.609)
US Interest Rate 4.298 8.763 6.474 7.351
(12.02) (17.80) (17.39) (22.61)
Lagged Short-Term -0.290 -0.434
(0.269) (0.984)
Constant -0.0779 -0.124 0.180 0.238*
(0.107) (0.149) (0.117) (0.129)
Observations 36 35 36 35
R? 0.627 0.677 0.495 0.641

Robust standard errors in parentheses
*p<0.10, " p < 0.05 *** p < 0.01
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