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Abstract

This paper studies the exchange rate exposurdtamterminants for a sample of non-financial
Brazilian companies from 1996 to 2006. The ressitsw that more than 25% of the firms in the sample
have significant exchange rate exposure. Moredfierresults indicate that the number of firms erpos
higher in periods of crisis and under a fixed exgwarate regime. In addition, the results point thait
although companiesinternational activities, operational hedging andaficial policies are important
determinants of firms’ foreign exposure, the change companies’ exposure that took place when the
country moved from a fixed to a floating exchangte regime were mainly driven by changes in cormgsni

foreign currency borrowing and the use of derivadithat occurred in the period.

JEL classification: F31; F41; G15; G32.
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1. Introduction

Several episodes of crises and economic downtiwrrgeveloping countries are associated with
depreciations of the home currency. Differentlyniraovhat happens in their developed counterparts,
depreciations are usually viewed as an importamtcgoof risk for these countries. Following a setpgeof
financial crises in the 1990s, a new generatiomotiels of currency crises has placed corporatadiah
policies, especially foreign currency borrowing @hd use of derivatives, at the center of the aehhbut
the relationship between movements of the excheaitgeand economic activity.

In these models, negative balance sheet effacised by depreciations of the home currency would
offset the textbook positive expenditure switchéffpct, leading to a fall in the economic activiggpecially
in private investment; therefore, the fact thathbptiblic and private sector hold a considerable larhof
unhedged foreign currency denominated debt woultd ldepreciations to be more problematic for
developing countries when compared to developed.one

The empirical literature that tries to ascertdia importance of these balance sheet effects @utain
mixed results. Analyzing the impact of the exchangie fluctuations on private investment by using a
sample of Latin-American firms, Bleakley and Cow@002) find no evidence of the significance of the
balance sheet effects. In a survey of six studieslifferent countries using a similar methodolo@glindo,
Panizza and Schiantarelli (2003) find that four @iusix countries show a negative balance sheetefThis
paper departs from the previous literature to aealye role of foreign currency borrowing and tise of
derivatives in explaining the impact of exchange ftuctuations on corporate sector and consequeint!
economic activity.

The paper takes a systematic look at companiesiasmge rate exposure and its determinants for a
sample of non-financial Brazilian companies fron®830 2006. The analysis employs a unique database
constructed directly from companies’ annual repartsitaining information about their international
activities, currency composition of the debt ane atderivatives.

The paper contributes to the literature by analyzimether corporate financial policies play a role
in the determination of companies’ exchange raposwre. Most of previous studies about the detexntin
of companies’ exchange rate exposure focused oelajged countries with the exception of Muller and
Verschoor (2007) for East Asian countries and Dguéz and Tesar (2006) for Chile and Thailand. Yet,
none of the papers for developing economies studlegther corporate international activities togetiih
financial policies, especially foreign currency tmaving and use of derivatives have an impact on
companies’ exchange rate exposure.

Moreover, the fact that during the period of thigdy Brazil adopted two different exchange rate
regimes — a (quasi-) fixed exchange rate regima 1896 to 1999 and a flexible exchange rate redjioma
1999 to 2006 — allows us to test not only the ioctd the adoption of each regime on companiesharge

rate exposure but also whether changes in compagxebange rate exposure that took place when the



country moved from a fixed to a floating exchangéerregime may be associated with changes in their
financial policies:

First, this study analyzes to what extent Brazileompanies are exposed to exchange rate
fluctuations using different methods proposed by literature. According to our findings, on average
Brazilian companies — unlike their counterpartghia U.S. — do not benefit from depreciations of hom
currency and a significant number of companiesjmsed to fluctuations in the exchange fatefact, this
study confirms that a depreciation of the BrazilReal led to a fall in the average company's stoakket
returns, evidencing that exchange rate fluctuatiamesindeed troublesome for developing economles li
Brazil. Moreover, this study shows that dependingtlte method of estimation, from 25% to 38% of the
companies in the sample are exposed to exchangefleatuations in the period from 1996 to 2006,
indicating that Brazilian companies are signifidpmatffected by movements in the exchange rate.

Second, this study investigates whether thesetsedapend on the time-period used in the analysis.
The results show that there is a substantial tiaréation in companies’ exchange rate exposure.rilimeber
of companies exposed to exchange rate fluctuat®higher during the fixed exchange rate regiméopler
than under the flexible one and during periodsridis In addition, we show that when the countryved
from a fixed to a floating exchange rate regimesides the fact that the number of companies with a
significant exchange rate exposure is lower, tieechange in the distribution of companies’ exgjearate
exposure with a reduction in the number of compaitiet do not benefit from depreciations of home
currency, implying that depreciations become lesblpmatic after the adoption of a flexible exchamgte
regime.

Finally, this analysis provides evidence that cames’ exchange rate exposure is determined not
only by their international activities but also llgeir financial policies, especially foreign curogn
borrowing and use of derivatives. In addition, 9t shown that the documented changes in companies’
exchange rate exposure that took place when mdwimg a fixed to a floating exchange rate regimeewer
mainly determined by changes in companies’ findruidicies. The improvement in companies’ pruddntia
measures led to a reduction in their exchangerisite This study shows that the reduction in conigsin
foreign currency denominated debt and the incréadbeir use of foreign currency derivatives have a
impact on their exchange rate exposure.

The paper proceeds as follows. In section 2, stdees the Brazilian macroeconomic environment

and shows the data that will be used throughoutekie In section 3, it estimates companies’ exgearate

! The implicit guarantees theory asserts that duthéoguarantees given by the government to compaaidixed
exchange rate regime would lead companies to distlefe exchange rate risk, biasing their borroviaivgards foreign
currency denominated debt and/or reducing theigimgdactivities. In opposition, a floating exchangge regime
would induce companies to take their exchange eaposure seriously, reducing the currency mismatdre their
balance sheets; therefore, this literature estasis possible relationship between companies’amgehrate exposure,
financial policies and the exchange rate regime tfe literature, see Dooley (2000), Schneider Bowhell (2003) and
Burnside, Eichembaum and Rebelo (2001).

2 In an influential paper, Jorion (1990) found tbaty a small proportion of U.S. multinational firnase exposed to

fluctuations in the exchange rate. Similar reswise found by Amihud (1994) using a sample of tBda3gest U.S.
exporting firms.



exposure and analyzes whether this exposure chagess different periods. Section 4 analyzes thimm
cross-sectional determinants of companies’ exchaageexposure and tests whether changes in coepora
financial policies have an impact on changes ingames’ exchange rate exposure. Section 5 sumrsarize
the results and gives some policy implications.
2 Macroeconomic Background and Data
2.1 Macroeconomic Background

In the period between the stabilization plan i®4@nd January 1999, Brazil adopted a “crawling-
band” exchange rate regim@uring this period, Brazil suffered from severpésulative attacks, especially
during the Asian and Russian crises. The CentrakBaomptly reacted to those attacks by raisingrast
rates in order to maintain the regime, clearly dest@ting its commitment to the exchange rate reginen
at the cost of maintaining high interest ratestdasing the public debt, and causing an econori&sston.
Figure 1 displays the behavior of some macroecooeariables from 1996 to 2006.
Figure 1 - Evolution of main macroeconomic variablegor Brazilian economy from 1996 to 2006.
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After a speculative attack in January 1999, cuayemas allowed to float, and an inflation-targeting
regime was adopted. By tightening monetary andfipolicies, Brazil succeeded in stabilizing infhat and
the economy quickly recovered from the crisis. 002, due to the possibility that a new presideratirasg
current policies would be elected, a reversal gitahflows took place and the exchange rate démiedt
more than 50% during the year with a consequentinsinflation. After 2003, home currency started t
appreciate because the new government opted tfomsenthe orthodox macroeconomic policy and a
positive external shock represented by an incrematiee price of the main exported commodities Krilne

country.

3 Strictly speaking a system of bands was adoptéutive top and bottom of the band being devaluedfixed rate.



2.2 Data

Data for this analysis were collected from both pamies’ annual reports and Economatica, a
database that contains stock market and finanei@ fibr all Latin-American publicly traded companié\
sample of Brazilian non-financial publicly tradedngpanies from 1996 to 2006 is used. The descrigifon
all variables used throughout the text is showtha Appendix. The choice upon the period 1996 6280
made because the use of derivatives was requirdz treported only after 1995The sample contains
information for all the companies that were in tteabase in 1996 and stayed until 2006, a totdl78f
companies. This procedure was followed in order to give adretomparison of companies’ behavior under
different time periods. All information was obtath&om the consolidated balance sheet in case paom
has subsidiaries that are also publicly traded. flird sample comprises more than 50% of all puyplic
traded companies in Brazil and 67.9% of all madegtitalization.

The S&o Paulo stock exchange index (IBOVESPA) wapted as the domestic stock market return.
This index was used because the Sdo Paulo stoblamge is the most important and liquid stock mairket
Brazil. The savings account interest rate was asdtie risk-free interest rate.

Because most of Brazilian trade is in Americanatslland almost all foreign currency debt is issued
in this currency, the analysis of companies’ exdearate exposure is developed by using the exchage
Real/Dollar. The convention adopted is that comgmnith positive (negative) exposure benefit (syiffe
from depreciations of home currency. This defimitimlds throughout the text.

Data about foreign sales, the currency compositibthe debt and the use of derivatives
were collected directly from companies’ annual r&pdJnfortunately, Brazilian companies do not
have a systematic procedure to register informa#ibout their foreign sales. Sometimes it is
reported together with their total gross sales, edones it is reported under the comments from
managers to shareholders, and sometimes it is fauritie explanatory notes. In some cases,
companies mention being exporters, but do not teperamount of foreign sales; in this case, the
companies were directly contacted through eleatramail. In the end, seven companies mentioned
as exporters had to be discarded because nonetegpiie amount of their foreign sales or
answered the emails.

Data about companies’ import inputs are reportedhieySecretary of Trade. The Secretary
of Trade reports the value of imports in US$ ordy the 250 largest importers, for all others the
Secretary of trade reports only the interval of Yh&ie of imports. We create then a variable that
assumes discrete values for all intervals repdrtethe Secretary of Trade starting from O for non-

importers.

Information about corporate foreign currency bolrgvand the use of currency derivatives is

available in the annual reports under the explapatotes. The amount of foreign currency denomihate

* Securities and Exchange Commission of Brazil - CMruction Nr. 235/1995.
® The results are robust if a sample of all publichged companies is used.



debt is located under the item loans and finaneind the use of derivatives is registered undertdra
financial instruments.

The total gross notional value of currency deriwegiis used as proxy for the extension of the fise o
currency derivatives. Graham and Rogers (2002)eattgat ideally in order to identify a more preqgiéeture
of companies’ risk management practices one shoaidpute the net position of the companies in the
derivatives markets. However, as this informatisronly made available to a small number of firmsg, w

opted to use the total gross notional value thavélable to a larger number of comparfies.
2.2.1 Sample Characteristics

A summary of the statistics for the main varialileghis paper can be found in Table 1. Table 1
shows that although the number of exporters andiiteps is reported to be stable during the peribd,
ratio of foreign sales to total sales follows dafiént pattern. From 1996 to 1998, during the fir@dhange
rate regime, the ratio remained stable; yet atber currency was allowed to float until 2002, thé&ora
increased steadily. After 2002, with the appreoiatf the home currency, there was a slight redodti the
ratio of foreign sales to total sales, but stillarproportion higher than the fraction observedteefl999.
This fact corroborates the idea that the traditiex@enditure-switching effect took place with exgaising
after the depreciation of the domestic currency, faliing after the appreciation.

Table 1 displays the behavior of corporate foragrrency borrowing during the period. It reports
that the proportion of companies in the sample ttidd foreign currency denominated debt reachedak p
in 1998 right before the currency crisis. This pidipn decreased after the crisis, especially a4,
reaching its minimum value in 2006. Similar patteras followed by the ratio of foreign debt to todisbt
that reached its peak in 1999 and suffered a signif fall after 2002.

Table 1- Summary Statistics

1996 | 1997| 199§ 1999 2000 2001 2002 2003 2004 20086 P
Number of firms 173| 173 173 173 173 178 173 173 17373 173
Exporters (%) 56.6f 56.0 57.8 583 583 583 583.35857.8| 55.6] 55.0
Foreign Sales / Total Sales (%) 123 123 13 14m41 | 149| 16.1 158 16.p 153 153
Importers (%) 66.4f 66.4 67.0 64)7 647 67.0 68.2.26868.2| 69.3| 69.3
Debtors (%) 769 774 821 786 768 763 7.8 12B3.4| 72.1| 64.6
Total Foreign Debt / Total Debt (%) 444 46|5 44.619.7 | 48.8| 48.8| 49.1 424 415 361 31.7
Foreign Subsidiaries (%) i7p 17)3 143 173 17.37.31 17.3| 17.3] 179 181 18]
Users - Currency Derivatives (%) 6.93 8.67 138 16.24.9| 335| 387 347 328 343 265
Derivatives / Total Assets (%) 0583 063 106 1{29.84| 3.15| 390 3.13 210 234 1.16
Derivatives / Total Foreign Debt (%) 591 383 7.p17.38| 154 19.77 251 23.1 345 543 483
(Net) Foreign Debt / Total Debt (%) 426 446 42.458 | 429 385 37.1 332 3209 274 239

® This problem is minimized in the Brazilian caseyegi that most of the companies keep only one positi the
derivatives markets, suggested by the fact thaps\aee the preferred derivative (Rossi, 2007).



Notes:Exporters represents the percentage of exporters in theleabgbtors represents the percentage of companies
in the sample that hold foreign currency denomihatiebt. Foreign Subsidiaries represents the percentage of
companies in the sample that have foreign affdiatésers represents the percentage of companies that usigro
currency derivatives. All other variables are dibgat in the appendix.

Table 1 also shows that the proportion of compatiias keep subsidiaries abroad was stable until
2003, increasing only after 2004, although its lévstill very close to what it was in 1996.

In table 1, the use of currency derivatives is reggbto have a considerable variation from 1996 to

2006. This table shows that the number of usedeabatives increased from 1996 to 2002. Likewtbe,
extent of hedging activities represented by the raft the total notional amount of derivatives tball assets
and the total notional amount of derivatives t@tdoreign debt also increased during the same frarae.
An interesting pattern arises after 2002 with respe the use of currency derivatives; there isduction in
the ratio of derivatives to total assets, indiggtihat firms used derivatives less intensively.sTi@duction
can be explained by the fact discussed by Ros8i7)2@razilian firms use derivatives to protectritselves
from fluctuations in the exchange rate on the ligbside of their balance sheets, with the reducf the
ratio of foreign debt to total debt, firms redube total amount of currency derivative used.

Yet data from table 1 also show that the ratiderivatives to total foreign debt increased uni0o2
and even after a reduction in 2006 the level of thtio is much higher than before; the ratio @ft)rfioreign
debt to total debt defined as the total amounbodifin debt to total debt minus the total amountwfency
derivatives used by the firm — a better proxy foe exposure of the liability side of the companies
decreased steadily since 1999. These resultsoamstent with theory that a flexible exchange ragime
would have an impact on companies’ currency mishestcThe data evidence that the floating exchaatge r
regime reduces the currency mismatches on compdrgksice sheets. Cowan, Hansen and Herrera (2006)
show a similar pattern for Chilean companies.

Summarizing, the data show that although Brazitampanies’ international activities changed
during the period of the study, corporate finangalicies especially the amount of foreign currency
denominated debt and the use of currency derivatbudfered from more substantial changes within the
period. Companies took the exposure of the ligbdite of their balance sheets more seriously,aedthe
amount of their debt expressed in foreign curreag increased the use of derivatives, which reduh
reducing currency mismatches on their balance she#t the next sections, we will test whether ¢hes
changes have an impact on their foreign exposure.

3 Exchange Rate Exposure
3.1 Methodology

The international finance literature characterit@simpact on companies’ cash flow as the channel
through which companies would be exposed to exahaatg fluctuations.Therefore, the determination of
the relationship between fluctuations in compandesh flow and changes in the exchange rate isghial

guestion for a better understanding of comparfi@®ign exposure. Yet, as argued by Bodnar andgNVon

" Shapiro (1974) and Flood and Lessard (1986).



(2003), the use of cash flow variables is not gagplicable to cross-firm comparisons, since iuldanake
the analysis extremely compl@x.

Adler and Dumas (1984) show that assuming that emiegs’ value is the present value of future
cash flows; a company's exposure to fluctuationthénexchange rate could be determined by thei@tgst
of the firm value with respect to changes on theharge rate. Therefore, the following equation was

estimated:
Ri=a +[.AS +¢, (1)
Where R, is the stock-return of firm i in period AS is the change in exchange rate afid

represents firm i exchange rate exposure. i.e.s#msitivity of firm i stock-returns to movements the
exchange rate. Jorion (1990) argues that otheramacnomic variables could covary with firm i stock-
returns and the exchange rate, therefore the dgtimaf (1) could be attributing an exaggerate \eig the
impact of the exchange rate. In order to controkliese variables, the author adds a market pirtfolthe
estimation of (1). So, we have the following eqoati

Ri=a +B.R,+6.AS +¢, 2)

Bodnar and Wong (2003), using a sample of US fiawesr the period 1977-1996, show that the
inclusion of a market portfolio in the specificatioesults in significant changes to the exposutenages
with exposure coefficients more stable and meaninaéross different periods. As this approach lases
then been extensively used in the corporate findterature, we will utilize this specification asir baseline
result for the estimation of companies’ excharaje exposure.

Since the studies of Jorion (1990) and Amihud @98und that exchange rate fluctuations matter
only for a small number of companies in the U.Bg literature has been focusing on different methad
order to verify the robustness of the restllts.

Bodnar and Wong (2003) discuss that the lackgifficance of the exchange rate coefficient is due
to the fact that the market portfolio is a valuegimed market portfolio which induces a bias in the
estimation of companies’ exchange rate exposureediarge firms have more weight in value-weighted
portfolios and these firms are more likely to b@ased to fluctuations in the exchange rate (siheg aire
usually multinational corporations). In this cade coefficient of the changes in the exchangeaataot be
interpreted as ‘total’ exposure; rather it shoukdl ibterpreted as the difference between the fitwtal
exposure elasticity and the market exposure adjusyethe firm's market beta. Therefore, if the natirk
portfolio is exposed to the exchange rate, theibigion of the firms’ exposure will be shifted. idg an
equally-weighted portfolio, the authors found ag&arnumber of companies with significant excharage r
exposure. So, we also estimate (2) using an equaighted market portfolio return encompassindiaths
in the sample.

Another procedure to control for multicolinearipyoblems is used by Bris, Koskinen and Pons

(2004) and Kiymaz (2003). Companies’ exchange eposure is estimated by following a two-step

8 See Marston (2001) for more details about theddiffes that arise from the use of cash flow Vaiga.
° For a survey about the evolution of methods fdimegion of companies’ exchange rate exposure,Mseier and
Verschoor (2006).



procedure. In the first step, the market portfaiacregressed on the changes in the real exchamgeasa
shown by equation (3).
Riaes = Vo ¥ 118S +€, ®3)

Then, the component of the market portfolio retilwat is orthogonal to the changes in the exchange

rate is obtained by calculatifg, o, = R ~ (Vo V1 AS). Finally, companies’ exchange rate

exposure is estimated by regressing companies'sexateck market return on the orthogonal compoogtnt

the market portfolio and on changes in the exchaaggeas illustrated by equation (4).
R,t =a; +:Bi,market'Fmarket,t +:Bi,exposureASt +Vi,t (4)

Where R, is the stock return of firm i, is the estimated orthogonal component of the market

portfolio (Ibovespa), and\S, is the percentage change in the exchange ratetlhwesame periotf. We also

estimate companies’ exchange rate exposure usjrig ¢tder to analyze the robustness of the results

Dominguez and Tesar (2006) discuss that in a woflderfectly integrated financial markets, the
market portfolio might be better represented byaba portfolio. In order to control for this facke also
add a global portfolio — the world index reportedatastream expressed in Brazilian home currentty —
the estimation of (2).

Finally, Chow, Lee and Solt (1997) argue that ttuthe fact that market participants make errors in
forecasting the long-term effects of exchange flatduations, the estimation of (2) using shortdrorizon
returns would fail to detect companies’ exposurexchange rate fluctuations. The authors confiris fioct
showing that a large number of firms have signiftaaxchange rate exposure when large horizon re&ane
used in the estimation of (2). Similar results wienend by Dominguez and Tesar (2006), Bodnar anaig¢Vo
(2003) among others. Besides our baseline estimatsing monthly returns, we also estimate (2) using
weekly returns to analyze the dependence of thétsesith respect to the horizon of the returns.

3.2 Results

Table 2 shows that some interesting results dirgm the estimation of companies’
exchange rate exposure from 1996 to 2006. FirdbJeTa reports the destabilizing potential of
exchange rate fluctuations. On average, Brazil@npanies do not benefit from a depreciation of
the domestic currency. According to our baselirecgation, a one-percent depreciation of home
currency leads to a 0.11 percent fall in stock mfmreturns. This result is consistent with the
hypothesis that in relatively closed and high inddlemerging countries like Brazil, depreciations
of home currency are more likely to cause a falhsset prices due to presence of negative balance

sheet effects: This result contradicts Bleakley and Cowan (2ab2) found for a sample of Latin-

10Priestley and Odegaard (2007) develop an empineghodology that orthogonalizes both the marketfplao and
the exchange rate from common macroeconomic fattatsmay be correlated with individual stock rasjrbut have
nothing to do with exposure.

1 Similar results are found by Dominguez and Tes@062 for Thailand, and Parsley and Popper (2006)Muller
and Verschoor (2006) for Asian countries.



American companies that the negative balance sfémtts generated by depreciations of home
currency are completely offset by the positive exjieire-switching effects. Our results show that
with respect to Brazil, this is not true. Instetidy negative effect, on averagerpasses the positive
effect of depreciations, leading to a fall in staolarket returns. This result is robust across the
different methods presented in table 2.

Table 2 also shows that independently of the metis®tl, about 25 percent of the companies are
exposed to fluctuations of the exchange rate. phigportion of companies exposed is higher than most
studies for U.S. companies, evidencing that exchamge fluctuations, besides having negative effect
affect a large number of Brazilian companies. Amotigg methods adopted to estimate (2), table 2
confirms the importance of orthogonalizing the nearketurns. When the market portfolio is used as a
control variable to estimate (2), 27 companies cstant with positive exposure and 17 with negatind a
statistically significant exposure. Once the mariegtirns are orthogonalized, the number of comganith
negative exposure increases considerably and thiberuof companies with positive exposure decreases.
Indeed, the result of the estimation of the fitsjppsshows that the market portfolio is negativelpased to
changes in the exchange rat®ecause the market portfolio is negatively exposedexchange rate
fluctuations, it is expected that when using thekaportfolio as control, a higher number of comipa
with significant positive exposure and a lower nembf companies with negative exposure would shpw u
since these estimated exposures are relative tantimket portfolio. Yet, once the market portfoli® i
orthogonalized, there is a reduction in the nunddezompanies with positive exposure and an incr@ase
those with negative exposure, since now absolupsxes rather than relative exposures to the marke
portfolio are estimated. In our subsequent estnatias a robustness exercise, we will also usexihesure
estimated from this method.

Table 2 - Exchange Rate Exposure for Brazilian Congmnies 1996-2006

Model Baseline ngigiltlg d Orthogonal MSCI Weekly
Mean -0.109 -0.117 -0.196 -0.118 -0.0581
Median -0.0681 -0.0546 -0.1534 -0.0896 -0.0363
Maximum 0.948 0.842 0.742 0.915 0.780
Minimum -1.977 -1.716 -1.971 -2.020 -1.398
Significant 44 42 65 47 27
Negative 27 31 52 32 17
Positive 17 11 13 15 10
cN:ngZLgs 173 173 173 173 173

Notes: TheBaseline is an OLS estimate with robust standard errBgsially weighted uses an equally weight market
portfolio index instead of a value-weighted poitiahdex. Orthogonal represents the estimation in two steps in order
to control for multicolinearityMSCI adds the MSCI world index in the estimation of ({@ekly shows the results of

12 Indeed, the result of the estimation of (3) isegivy:
Markett = —0.004(0.0D)—0.45(0.37) As,
Showing that the market portfolio is negatively eged to changes of the exchange rate. As notdtibyKoskinen

and Pons (2003) if the coefficie is not different from zero, the variang® ., s, Will be inflated. Our results do
not suffer from this problem.
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estimation of (2) using 1-week returns instead @nthly returns. Results for companies’ exchange esposure
considered 5% level of significance.

Interesting to note that, although less pronourmazke we use an equally weighted portfolio as our
market portfolio, there is also an increase inrtbenber of firms with negative exposure and a deseréa
the number of companies with a positive and sigaift exchange rate exposure. It might be explainyed
the fact that larger firms dominate the market fotit, and these companies are more likely to hisdht
denominated in foreign currency, consequently tlaeket portfolio is likely to be negatively affectdxy
changes of in the exchange r&te.

Results in table 2 also confirm previous results thhe significance of companies’ exchange rate
exposure depends on horizon returns considerdd gstimation. Once we use one-week returns ingiead
monthly returnsthe number of companies with significant exchange exposure fall from 44 in our
baseline estimation to 27, indicating as arguedCimpw, Lee and Solt (1997) that, in the short-term,
investors make errors about the role of exchange ftactuations on the firms’ cash flow, reducirtg i
impact on firm value. Finally, results in tabler@licate that the inclusion of a world index doeshave any
influence on the results. As discussed by Dominguer Tesar (2006), the global portfolio does a pobr
of explaining returns; therefore, adding the warldex to the estimation of (2) does not changeréseailts
significantly*

3.3 Exchange Rate Exposure, time variation and thexchange rate regime

Several studies show that companies’ exchangeesgtesure is not stable across different time
periodst® As argued by Dominguez and Tesar (2006), the gssoimthat companies’ exposure does not
vary with time is too strong, since companies &y to change to adapt to exchange rate risk.

Following Ihrig and Prior (2005), this study testhether the exchange rate exposure varies in
periods of crisis and non-crisis. The authors fimat the number of companies with a significanthexge
rate exposure is higher under periods of crisis thatl some firms have significant exposure onlyrisis
periods while others have significant exposure aliging normal exchange rate fluctuations.

The events that took place in the Brazilian econaisyp allow us to test whether the change from a
fixed to a floating exchange rate regime have goaithon companies’ exchange rate exposure. Paaslky
Popper (2006) found for a sample of East-Asian testhat foreign exchange exposure was much more
widespread under a peg than under a floating exygheate regime.

The following equation is estimated:

Rit:ai+13i'Rmt+sz'6i'ASI+£it 5)
i

13 Rossi (2007) shows that there is a positive aguifitant relationship between size and the praporof companies’
debt denominated in foreign currency.

14 Other methods (not shown) were also used to eftie@mpanies’ exchange rate exposure. Muller angctieor
(2006) suggested a GARCH (1,1) specification tardifior heteroskedasticity. Miller and Reuer (1988ggested the
inclusion of macroeconomic variables as control. el then the industrial production, unemploymeate rand
inflation rate as control variables. Fraser andtRdis (2004) estimated (2) adding a lagged exghaate. None of the
methods change our results.

> Examples are Dominguez and Tesar (2006), Allayaamislhrig (2001), Koutmos and Martin (2007), Mulknd
Verschoor (2006) among others.
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Where Dj are dummy variables that assume the value of inglihe subperiods where the sample is

divided and O otherwise. First, we divide the saripto two different subperiods: one denominateddj
from January 1996 to December 1998, where the cpwattopted a fixed exchange rate regime; second,
between January 1999 and December 2006, coveringetiod of a floating exchange rate regime. Ireord
to study the impact of the crises on companiesharge rate exposure, the sample is also dividedfiie
subperiods: the first, from January 1996 to Audig88, comprehends the period of the fixed exchaatge
regime; the second, subperiod from September 1®2®til 1999 and represents the period of the awaye
crisis and the change in the exchange rate redgheethird, from April 1999 to March 2002, a trandtiine
under the floating exchange rate regime; the foootimprehends the period before the presidentiatiete
from April 2002 to December 2002; and the last emgasses the period after January 2003 until Decembe
2006.

Table 3 reports that the floating exchange ratenregndeed helps to alleviate the problem of
companies’ exposure to fluctuations in the exchamage Under the floating exchange rate regime, 4%
the companies are exposed to fluctuations in trehange rate; however, under the fixed exchange rate
regime more than 20% of the companies are expastdctuations in the exchange rate. Therefore, care
reject the hypothesis that the fixed exchangeregame would give a more stable environment foriness;
leading companies’ value to be less volatile. lnlebe opposite is observed. Under the fixed regime
companies’ value is much more sensitive to changethe exchange rate, leading to a more unstable
environment. The results are robust with respetti¢anethod used for estimation of {2).

The results in table 3 also show that when thetgumoves from a fixed to a floating exchange rate
regime there is not only a change in the numbetonfipanies with statistically significant exchangeer
exposure but also a shift in the distribution ofnpanies’ exposure. Under the floating exchangereajine,
the median exposure is positive, and the oppositder the fixed regime. This fact reflects the éase in
the number of companies with positive exchange eaposure and the decrease of companies with negati
exposure under the floating regime.

The results presented in table 3 confirm the tesof lhrig and Prior (2005). The number of
companies with a statistically significant exchanmgée exposure increases in periods of crisis.him t
currency crisis of 1999, 52% of the firms in thenpde were exposed to exchange rate fluctuations. e
the 2002 crisis, 30% show a significant exchange exposure. Interesting to note that although this
proportion is higher than during not-crisis perigds lower than the proportion of firms exposadidg the
crisis in 1999.

The results in table 3 also show a steady changheirdistribution of companies’ exchange rate
exposure across different periods. The median ofpamies’ exchange rate exposure moved from -0.154
during the first crisis to +0.002 in the final sabgple. At the same time, there was also an incrieatde
maximum positive exposure and a reduction in theitmmim negative exposure. When we compare non-

crisis periods in table 3, we observe that agaiitted exchange rate regime presents the highesber of

18 Results using the orthogonalized market returagphaced in the appendix.

12



companies with significant exchange rate exposB8 and consistently with our previous results;imyr
the floating period, there is an increase in thelmer of companies with positive exchange rate exgoand
a decrease in the number with negative exchangesxraosure.

Table 3- Time variation of Brazilian companies’ exbange rate exposure

Pegged Flexible Pegged Crisis Flexible Crisis2 Flexiblep
Mean -4.772 -0.043 -4.399 -0.263 -0.148 -0.03b 30.0
Median -4.195 +0.001 -4.221 -0.154 -0.091 -0.050 .08DP
Maximum 4.502 1.281 6.267 1.590 1.867 1.833 2.678
Minimum -6.460 -1.607 -6.732 -5.445 -3.430 -2.333  2.076
Significant 36 25 33 90 28 52 19
Negative 30 13 26 63 18 33 10
Positive 6 12 7 27 10 19 9
Number of Companieg 173 173 173 173 173 173 173

Notes: In the first two columns, the sample is didd into two periods. Peggedom January 1996 to December 1998,
with the country adopting a fixed exchange ratémneg and flexible from January 1999 to December 2006, covering
the period of a floating exchange rate regime. Hs¢ five columns show the results of the estimatib(b) splitting
the sample into five periods. Pegged, from Janui@86 to August 1998, comprehends the period ofitiee exchange
rate regime. The second sub period covers fromeSdr 1998 to April 1999 and represents the pearidde currency
crisis and the change of the exchange rate redimethird, from April 1999 to March 2002, a trancpihe under the
floating exchange rate regime; the fourth comprdkehe period before the presidential election fronil 2002 to
December 2002, and the last from January 2003 wemker 2006. All results are from our baselinecedure.
Results for companies’ exchange rate exposure deresl 5% level of significance.

Table 4 takes a closer look at the dynamic of comes’ exchange rate exposure across different
subsamples. Results in table 4 confirm the indtghif companies’ exchange rate exposure. The t®sul
show that when we split the sample into fixed aodting periods, only 7 companies show a statikyica
significant exchange rate exposure in both periddsare exposed to exchange rate fluctuations iontye
period; and 119 were never exposed. In additiorgnadae split into crisis and non-crisis periods nohéhe
companies in the sample were exposed in all pedaadsmost of the companies were exposed duringrfewe
than two periods.

The results in table 4 also indicate that the gkaim distribution of companies’ exchange rate
exposure observed when the country moved from edfito a floating exchange rate regime took place
mainly because of the Brazilian companies’ shiftdods a positive exchange rate exposure. Twenty-six
firms in the sample changed from a negative stadiby significant exposure to a non-significanpesure,
four directly from a negative to a positive exchamgte exposure, and seven from a non-significgmisure
to a positive exposure. None of the firms chanfgesh a positive to a negative or non-significanpesure
and 10 changed from a non-significant exposurerntegative exchange rate exposure.

Table 4- Exchange rate exposure for Brazilian compaes and the exchange rate regime

In
Bqth One Never In _aII 4 Periods | 3 Periods| 2 Periods 1 Period Never
Periods ; Periods
Period
7 47 119 0 6 15 48 57 47
Changes from Fixed to Flexible
Positive - Positive - Negative - Negative - Non Significant - | Non Significant -
Negative Non Significant Positive Non Significant Positive Negative
0 0 4 26 7 10
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Notes: The first two lines show the number of conigs that have statistically significant exchangte rexposure in
different periods. The last two lines show the geaim the distribution of companies’ exchange eaggosure from the
fixed to flexible exchange rate regime period.

4 The determinants of companies’ exchange rate exgpare

The results in the previous section showing tlamhganies’ exchange rate exposure varies across
different time periods might be driven by changesdifferent factors. International activities (exis0
import inputs), industry competitive structure, mgi@nal hedging, and corporate financial policies,
especially foreign currency borrowing and use ofivdgives, are among the factors identified by the
literature as exerting impact on companies’ exckaraje exposur.In this section, we discriminate the
role of these different factors that have impactompanies’ exchange rate exposure and we analyd w
factors were important in causing the time varraiinthe exposure observed in the last section.
4.1 Methodology and Results

In order to perform a formal analysis of the madieterminants of companies’ exchange rate
exposure, the following equation is estimated:

B; = ag +ay.log(TotalSales)+a, .(ForeignSales TotalSales)+ a5 . (Imports)
+a,4.(ForeignOperation®ummy)+ a5 . (ForeignDebt /Total Debt) (6)

+a.(Derivatves/ Total Assets)+a-, .SectoraDummiest+ ¢,

Wherel. are the exchange rate exposures estimated in Paflee independent variables are the

average of the variables during the whole periothefestimation for all firms.

Larger firms might be able to manage fluctuatiohshe exchange rate better, leading to a positive
relationship between exposure and the size of dhgpany; therefore we expeat, to be positive. The ratio

of foreign sales to total sales is expected to dsitipely correlated with companies’ exchange expes

since exporters benefit from depreciations of theé currency. The opposite is true for importedrsrefore
we expecta, to be positive andr, to be negative.

Companies can reduce their exposure to exchartgefltectuations by making use of hedging
instruments. The literature identifies two types l#dges: operational hedges and financial hedges.
Operational hedges pertain to companies with foreigbsidiaries, since these companies will be prete
from fluctuations in the home currency by havinfraction of their revenue coming from abroad. Iisth

case, we expeat ,>O0.

Financial hedges stand for the use of currefgivatives — swaps, futures, forwards, and opgtien
to mitigate companies’ foreign exposure. The presiditerature mainly focused on developed countries
included foreign currency denominated debt as gihgdnstrument since the companies in these ciatr
would use foreign debt as a way to offset the emgbaate fluctuations on their revenue side. Ia gaper,

given the destabilizing effect of foreign currerd@pilities on the companies’ balance sheet in tpiag

" See Jorion (1990) and Dominguez and Tesar (2@0@hé role of foreign activities. Allayannis arfttit (2001) and
Williamson (2001) for the importance of competitisteucture and Allayannis and Ofek (2001), Allayianithrig and
Weston (2001), Nguyen, Faff and Marshall (2007) &mhdler and Verschoor (2006) for the impact of hiedg
activities.
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countries, these two variables are disentangled. cdefficient of the ratio of derivatives to totdsets is
expected to be positive, confirming the efficierafyhedging activities and the coefficient of theigeof
foreign currency debt to total debt to be negatindijcating the risk of keeping currency mismatcloas
companies’ balance sheets. Sectoral dummies weteded in the estimation of (6) to control for the
competitive structure of each industiThe results are shown in Table 5.

Table 5 - The Determinants of foreign currency expsure

Variable Baseline Orthogonal
Size (log Total Sales) 0.672 (1.18) 0.662 (1.76)**
Foreign Sales / Total Sales 0.082 (0.29) 0.28%}1*8
Imports -0.070 (-1.99)* -0.014 (-3.17)*
Foreign Operations Dummy 0.486 (2.70)* 0.336 (3:01)
Derivatives / Total Assets 0.042 (2.03)* 2.02 (3*71
Foreign Debt / Total Debt -0.767 (-3.72)* -0.282.14)*
Industry Dummies Yes Yes

R? 0.400 0.285
Number of Companies 173 173

Notes: Basdline represents the use of exchange rate exposuremabtan our baseline regressio@rthogonal
represents the use of the exposures obtained th@mythogonalization procedure. The descriptioalb¥ariables is in
the appendix. *,** indicate significance at 5%ar@¥4d level of significance. t-statistics are in paheses.

The results in Table 5 indicate that there is aitp@ relationship between size proxied by the
logarithm of total sales and the exchange rate x@o This confirms that larger companies are #ble
manage fluctuations of the exchange rate bettadjrig to a positive relationship between exposurethe
size of the company. This result is not robust ssifferent specifications.

Although not robust across the different defimmf exchange rate exposure, the results in t@able
gives evidence that the ratio of foreign salesotaltsales is positively related to the companeée€hange
rate exposure. Agreeing with our predictions, thgable proxy for the amount of imports is negatarel
statistically significant, confirming that imporgedo not benefit from depreciations of the homeenay.

The results do confirm the hypothesis that opemnali hedges have positive effects on the
companies’ exchange rate exposure. A dummy that@ssthe value 1 if the firm has foreign subsiémis
statistically significant in all specifications. @iefore, contrary to Allayannis and lhrig (2001ere is
evidence that operational hedging is efficientBoazilian companies.

Results in Table 5 also show that the use of oayrelerivatives does alleviate companies’ exposure
to exchange rate fluctuations. The results inditiaée the use of currency derivatives have a pasiifect
on the companies' exchange rate exposure. Thet liestdbust with respect to the proxy for the uge o
derivatives. If we use a variable dummy that assuthe value of 1 in case the firm uses derivative @
otherwise instead of the ratio of total notionaligegives to total assets — we obtain similar resul

Finally, the results point out that the ratio oirdign debt to total debt affects the companies’
exchange rate exposure negatively. This result@ids the importance of the negative balance dffeets

on companies’ value. The results confirm the ided toreign currency denominated debt exposes Brazi

18 |deally, measures of industry markups should bliited to control for industry competitive struetutnfortunately,
these variables are not available.
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companies to a significant source of risk, and thatnegative effect of the interaction betweewifpr debt
and exchange rate fluctuations is not negligtble.

4.1.1 Endogeneity | ssues

Results in table 5 may suffer from endogengitgblems. Foreign borrowing and the use of
derivatives may be, respectively, able to boosinitigate companies’ exchange rate exposure, but the
causation may run in the opposite direction. Corgsawhose exchange rate exposure is higher foonsas
other than dollarized liabilities may have res#éttheir access to international capital marketseolyicing
their foreign borrowing. These companies will berentikely to use currency derivatives in order éduce
their exposure. Therefore, a higher level of expesoay cause low levels of foreign borrowing andae
extensive use of currency derivatives, leading tegative correlation between exchange rate expcsun
the ratio of foreign debt to total debt and a pesicorrelation between exposure and the use akoay
derivatives, biasing our previous results. We mowme step further in the literature by trying tovsothis
endogeneity problerif.

First, it is necessary to find instrumentaliables to solve the problem. The optimal capitalcture
and hedging literature shed light on possible imstnts for the estimation of (6).

In a survey of the empirical literature, Harend Raviv (1991) found that, among other factors,
leverage is negatively related to growth opportagitand profitability. Companies with greater griowt
opportunities are expected to use less debt inrdodavoid underinvestment costs related to debktltang
problems (Jensen and Meckling, 1976). Moreoverpkr8charfstein, and Stein (1993) argue that given
capital market imperfections, firms would hedge drder to mitigate their underinvestment problem;
therefore, firms with higher growth opportunitie® anore likely to use currency derivatives. In &ddi
Rossi (2007) finds the existence of a relation&t@fween profitability and the use of currency datiikes by
Brazilian firms. The author shows that more prdfigafirms use currency derivatives more intensively
indicating that profitability is a complement fdret use of derivatives. These facts make the réteapital
expenses to total sales - a proxy for growth opmities — and the firms’ gross margin — a proxy for
profitability - good instruments for the estimatiof(6).

Table 6 shows the results of the instrumlevariable estimation using our baseline restl&rst,
it is possible to see that endogeneity is indepdbllem in our estimation. A standard Hausmanrtgstts
the hypothesis that the coefficients are the saméhé ordinary least squares and in the instrurhenta
variables estimation. Yet, the main results areusbbto this problem. Exports positively affect the
companies’ exchange rate exposure, the oppositeregpect to imports. The results in table 6 atsdfion
that operational hedging represented by the presefdoreign affiliates have a positive impact dre t

companies’ exchange rate exposure.

¥ This contrasts with Allayannis, Brown and Klapg2003). They find no evidence that unhedged foreigmency
debt was the primary cause of poor performancesaiaple of companies during the Asian crisis.

20 Usually this problem is not analyzed in the enggiriiterature.

2 Similar results were found for the orthogonaliestimation.
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Table 6- The Determinants of foreign currency expage - Instrumental Variables Estimation

Variable IV-ZSI__S _ First Stage _ I_:irst Stage
Baseline Foreign Debt / Total Debt | Derivatives / Total Assets
Size (log Total Sales) 0.758 (0.13) 0.081 (8.23)* 276 (2.44)*
Foreign Sales / Total Saleg 0.547 (1.97)** 0.2336» -0.034 (-1.70)**
Imports -0.015 (-1.96)** 0.081 (3.89)* 0.078 (1.53)
Foreign Operations Dummiy 0.377 (2.67)* 0.026 (0.64) 0.041 (0.041)
Derivatives / Total Assets 1.29 (1.92)** - -
Foreign Debt / Total Debt -0.938 (-2.18)* - -
Industry Dummies Yes Yes Yes
Capital Expenses to Sales - -0.624 (-5.97)* 0.8308)*
Gross Margin - -0.060 (-5.40)* 0.482 (2.00)*
F-instruments - 25.4 10.89
R2 0.354 0.485 0.285
Number of Companies 173 173 173

Notes: Estimation method 2SLS. Results are foretposures obtained using the baseline procedufant@s 2 and 3
show the results of the estimation of the firspaté the procedure with the ratio of total foreiggbt to total debt and
the ratio of derivatives to total assets as depandariables. *** indicate significance at 5% ai0% level of

significance. t-statistics are in parentheses.

Once the endogeneity is controlled, the héltbaeign currency denominated debt is still sigpant
for the determination of companies’ exchange ratposure. Therefore, there is much ado about this
problem. The presence of liabilities expressedomeign currency in companies’ balance sheets msvars
source of risk to developing countries.

The results also confirm that the use of cwyederivatives is effective in offsetting the nega
exposure that comes from the companies’ foreiduiliiees; there is a positive and statistically rdigcant
relationship between the use of currency derivatgscompanies’ exchange rate exposure.

One likely problem in the IV estimation is thfathe instruments are weak, the 2SLS estimatag m
be biased. The joint F tests on the instrumentebliles shown in Table 6 are above the relevatitati
values (Staiger and Stock 1997, Stock and Yogo R00®refore, according to these tests, our instntm
are not weak.

4.1.2 The determinants of time variation in compar@s’ exchange rate exposure

The results in table 3 and 4 show that when theattpunoves from a fixed to a floating exchange
rate regime there is not only a decrease in thebeuraf companies exposed to exchange rate fluonmti
but also a change in the distribution of the firffisere is a reduction in the number of firms withesyative
exchange rate exposure and an increase in the mahbempanies with a positive exposure. Tablé&ds
light on the question whether changes in intermafi@ctivities or financial policies were the maactors
driving these results. We regress the changesmpaaies’ exchange rate exposure from the floatnine
fixed period against changes in international &ty and corporate financial policies.

The results in table 7 indicate the factors thateabehind the change in companies' exchange rate
exposure that took place from the fixed to floatexghange rate period. Both specifications show dna
increase in the size of the companies has a pesitipact on the companies’ exposure. It may beagxgdl

by the fact that larger firms would manage theich@nge exposure more efficiently. Rossi (2007), for
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example, shows that fixed costs of hedging lead &z be positively related to the use of derivajve
therefore, larger firms are more likely to incurrisk management practices.

In addition, results in table 7 point out the impoce of corporate financial policies. The results
indicate that both - the use of currency derivatigad foreign currency denominated debt — playexdeain
the reduction of the number of companies exposeskthange rate fluctuations since the adoptiorhef t
floating exchange rate regime and in the shifhefdistribution of companies’ exposure.

The results show that the increase in the usevéccy derivatives and the reduction in companies’
ratio of foreign currency denominated debt to tatebt and the consequent reduction in the currency
mismatches on their balance sheets led Brazilianpamies to be better prepared to face home currency
depreciations. As a result, there was a reductiothé number of companies exposed to exchange rate

fluctuations and, on average; there was also acteufuin the negative impact of depreciations.

Table 7- The determinants of changes in companie®xchange rate exposure between fixed and floating
exchange rate periods.

Dependent variable: Change in exchange rate exposar
Variable Baseline Orthogonal
Size (log Total Sales) 0.294 (2.80)* 0.298 (2.76)*
Foreign Sales / Total Sales 0.221 (0.14) 0.26(8j0.1
Imports -0.010 (-0.72) -0.012 (-0.98)
Foreign Operations Dummy -0.699 (-0.13) -0.82716D.
Derivatives / Total Assets 1.21 (3.77)* 0.951 (3*02
Foreign Debt / Total Debt -1.51 (-3.21)* -1.44 (:3)*
Industry Dummies Yes Yes
R2 0.324 0.298
Number of Companies 173 173

Notes: All independent variables except industrgnthies are the differences between their meanseimvib different
periods Baseline uses the exposures estimated by using the bagetnedureOrthogonal uses the exposures obtained
through the orthogonalization procedure. *** ioglie significance at 5%and 10% level of signifieartestatistics are
in parentheses.

5 Conclusion

This paper studies the companies’ exchange ratesexe and its determinants for a sample of non-
financial Brazilian companies from 1996 to 2006. Wl that a large number of Brazilian companies ar
exposed to exchange rate fluctuation and that,venage, Brazilian companies do not benefit from éom
currency depreciations. Yet, the results indichtd there is a substantial time-variation in thenpanies’
exposure. The number of companies exposed to egeheate fluctuations is higher during moments of
crisis and under the fixed exchange rate regimeéhéncase of Brazilian companies, although intéonat
activities represented by exports and imports, atperal hedging and financial policies are impatrtan
determinants of the companies’ exchange rate exppthe reduction in the number of companies expose
to fluctuations of the exchange rate and the shithe distribution of companies’ exposure thatktigdace
when the country moved from the fixed to the flogtexchange rate regime can be associated to #mgeh
in corporate financial policies especially the oeerivatives and the hold of foreign currency @®mmated
debt.
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The results are consistent with the hypothesis ttmatfloating exchange rate regime reduces the
companies’ external vulnerability by leading theamake measures against their exchange rate maicing
the companies to lower the currency mismatchelsaim balance sheets.

The results of this analysis indicate that the &dapof an exchange rate regime is a significant
determinant of the countries’ external vulnerapiiiince it plays an important role in companiegaficial
policies. This result is consistent with Cowan, klamand Herrera (2005) for Chile and Kamil (20@8)d
set of Latin-American countries that found thatflog exchange rate regime alleviates currency atishes
on companies’ balance sheets.

After the financial crises of the 1990s, most erimgygnarkets underwent similar experience to that
in Brazil by abandoning their fixed exchange ragimes in favor of flexible ones, and like the Blian
case, this change led them to be less vulnerablexternal shocks. It is important to emphasize that
vulnerabilities remain, and governments shouldycaut additional economic reforms in order to imgo
the countries' institutions. However, as this studicates, the adoption of a floating exchange ragime
by emerging markets like Brazil, indeed leads camgmato be more aware of the risk of keeping unbddg
positions, reducing the possibility of huge ecorodownturns. Thus, even if the choice of the exgeamate
might not be the primary solution to reduce thentoes' external vulnerability, it is clearly arteégral part

of the solution toward beneficial economic reforms.
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Appendix
Description of Variables

Derivatives - Total notational amount of currency derivativsgd by the firm. The amount of derivatives is
reported in the companies’ annual reports undeiténe financial instruments.

Total Foreign Debt - Total foreign currency denominated Debt repoligdhe companies’ reports under the
item loans and financing.

Total Debt - Total amount of companies’ Debt. It is a sunRi@ais (domestic currency) of domestic and
foreign currency denominated debt.

(Net) Foreign Debt— Total Foreign Debt minus the total notationabamt of currency derivatives used by
the firm.

Capital Expenses Total amount spent in the acquisition of pernm@ssets.

Foreign Sales sales in US\$ converted to Reais by the excheatgeat the end of the year.
Total Sales- Total gross sales expressed in Reais.

Total Assets- Book value of firm’s assets expressed in Reais.

Foreign Operations Dummy- Dummy variable assumes the value 1 if the comeas foreign production
subsidiaries.

Gross Margin - Total calculated EBIT divided by total sales.

Imports - Ordered discrete variable for the value of Brazi companies’ imports. Source: Secretary of
Trade.

Table A.1- Time variation of Brazilian companies’ &change rate exposure

Pegged Floating Fixed Crisis Flexible Crisis2 Flexible
Mean -5.160 -0.148 -4.494 -0.344 -0.229 -0.090 10.0
Median -4.612 -0.078 -4.372 -0.266 -0.174 -0.037 .069
Maximum 4.023 1.258 6.371 1.696 1.471] 1.608 2.608
Minimum -7.971 -1.858 -6.169 -5.444 -3.57@ -2.475 2.097
Significant 42 28 35 85 30 50 24
Negative 39 21 29 66 23 38 17
Positive 6 7 6 19 7 12 7
Number of Companies 173 173 173 173 173 173 178

Notes:In the first two columns the sample is divided itwm periods. Pegged from January 1996 to Decerh®@8
where the country adopted a fixed exchange rateneegnd flexible from January 1999 to December 2@@&ering
the period of a floating exchange rate regime. [alse5 columns show the results of the estimatiofbpsplitting the
sample into 5 periods. Pegged from January 1998utpust 1998 comprehends the period of the fixecharge rate
regime. The second subperiod covers from Septed®@8 to April 1999 and represents the period of dheency
crisis and the change of the exchange rate regiime third from April 1999 to March 2002 a trangtithe under the
floating exchange rate regime, the fourth comprdbehe period before the election from April 20020iecember
2002 and the last from January 2003 until Decen2006. All results are from the procedure usindnagbnalized
market-returns. Results for companies’ exchangee®gposure considered 5% level of significance.
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