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The Use of Currency Derivatives by
Brazilian Companies: An Empirical
Investigation

Jośe Luiz Rossi Júnior*

Abstract

This paper studies the use of foreign currency derivatives for a sample of non-financial
Brazilian companies from 1996 to 2004. The paper verifies that some of the hypotheses
presented by the optimal hedging literature are able to explain the Brazilian companies’
decision to use currency derivatives and their decision on the amount to use. Moreover, the
paper shows that the macroeconomic environment and country-specific factors not analyzed
in previous empirical work also play a role in determining the companies’ risk management
practices and that the use of currency derivatives has an impact on the companies’ decision
regarding their capital structure and the currency composition of their debt.
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Resumo

Este artigo estuda o uso de derivativos de moeda para uma amostra de empresas brasileiras
não-financeiras de 1996 a 2004. O trabalho verifica que algumas das hipóteses apresen-
tadas pela teoria do hedging ótimo são capazes de explicara decisão acerca da utilização
e o volume de derivativos utilizados pelas firmas brasileiras. Além disso, o estudo mostra
que o ambiente macroeconômico e fatores especı́ficos do pa´ıs não analisados na literatura
empı́rica existente também são importantes na determinação da polı́tica de gerenciamento
de risco das empresas e que o uso de derivativos de moeda tem umimpacto na decisão das
firmas sobre sua estrutura de capital e composição da moedade sua dı́vida.
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1. Introduction

The corporate finance literature has not reached a consensuson the reason
companies resort to hedging activities. In a survey about the empirical studies on
the determinants of companies’ hedging activities, Judge (2003) concludes that the
evidence is mixed with respect to the different theories discussed in the literature.

A flaw of the existent literature is that most previous papersanalyze the com-
panies’ hedging activities in developed countries, especially in the U.S. Yet, the
economic and political instability that characterizes emerging markets creates the
exact kind of environment where risk management activitieswould be more use-
ful for the companies allowing them to reduce the effects of this instability on
their cash flow.1 In addition, because financial market imperfections are more pro-
nounced in these countries there would be more opportunity for gains of hedging.

Although extensive for developed countries, the empiricalliterature that ana-
lyzes the risk management practices – especially the use of derivatives by com-
panies in emerging markets – remains scarce.2 This paper explores this oversight
by analyzing the use of foreign currency derivatives for a sample of non-financial
Brazilian companies from 1996 to 2004. The fact that during the period in ques-
tion Brazil suffered two main exchange rate crises3 makes the Brazilian experience
an appropriate case study for analyzing the behavior of companies when subject to
the high volatility of macroeconomic fundamentals.4

The paper is also related to the growing literature in international finance that
analyzes the role of the interaction between the Central Banks’ policy decisions
and the companies’ financial policies. Our dataset allows usto assess the compa-
nies’ hedging activities under two different exchange rateregimes: a (quasi-)fixed
exchange rate dmregime from 1996 to January 1999 and a floating exchange rate
dmregime afterwards. We can therefore analyze whether the macroeconomic pol-
icy adopted by the government and the Central Bank influencesthe behavior of the
companies.

The main results can be summarized as follows: the decision to use currency
derivatives is determined by the costs of hedging, i.e., larger firms are more likely
to use currency derivatives. Companies decide to use currency derivatives in or-
der to reduce their foreign exchange exposure; exporters and companies that hold
foreign currency denominated debt are more prone to use currency derivatives.
Companies whose probability of incurring costs of financialdistress is higher are

1In emerging markets, periods of relative stable growth are usually followed by turbulent periods
when output plummets; this is called by the international finance literature the ‘sudden stop problem’
(Dornbusch et al., 1995)

2Exceptions are Allayannis et al. (2003) and Kim and Sung (2005), both studies for Asian coun-
tries. Saito and Schiozer (forthcoming) for Latin Americancompanies. An advantage of our study is
that we use data collected directly from the companies’ annual reports which allows us to analyze the
determinants of the option for currency derivatives and thedecision on the amount to use.

3The first one took place in 1999 and the second in 2002.
4Moreover, Brazilian derivative market is one of the most liquid in the world, and after 1996,

Brazilian companies were required to report the use of financial instruments.
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also more likely to use currency derivatives. In addition, the results confirm that
there is a relationship between the use of derivatives and the macroeconomic en-
vironment; companies have increased their hedging activities after the adoption of
the floating exchange rate regime.

The results confirm that different factors drive the decision to use currency
derivatives and to extend that use. The extension of the use of currency deriva-
tives, i.e., the decision about how much to hedge, is determined positively by the
company size. Firms with higher levels of foreign currency denominated debt to
total debt also use currency derivatives more extensively,corroborating the idea
that firms perceive foreign currency denominated debt as a risk to their balance
sheets.

Unlike previous papers, this study found a negative relationship between the
extension of hedging and the ratio of foreign sales to total sales and companies’
foreign operations suggesting that country-specific factors have an impact on the
companies’ use of currency derivatives. In the case of emerging markets, com-
panies see their foreign currency revenue as a “natural” hedge to offset negative
shocks on the liability side of their balance sheets. Such isthe case of Brazil,
where the foreign currency denominated debt is viewed as themain risk factor for
the Brazilian companies due to the country’s vulnerabilityto negative international
shocks associated to devaluations of its own currency.

Finally, the results indicate that the firms’ decision on hedge and indebtness
are taken simultaneously and that the use of currency derivatives allows the firms
to increase their debt capacity, leading to higher levels ofleverage and debt de-
nominated in foreign currency.

The paper proceeds as follows. In section 2, it gives a brief overview of the
literature that analyzes the determinants of the companies’ hedging activities. Sec-
tion 3 shows the data used in the analysis. Section 4 reports the main results.
Section 5 concludes.

2. Determinants of Hedging

The relationship between corporate financial policies and the value of the firm
was established by Modigliani and Miller (1958). Accordingto this well-known
theorem, in a world with no taxes, no transaction costs and a fixed investment
policy, the company value would not be affected by its decision to hedge. There
will be no value in hedging since investors could hedge theirown portfolio by
taking action themselves in financial markets. Therefore, in order to analyze the
main determinants of the companies’ decision to hedge, one should depart from
the assumptions of Modigliani-Miller theorem by considering the effects of tax
liabilities, transaction costs, or investment decisions on the companies’ financial
policies.
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2.1 Theoretical literature

The theoretical literature gives some guidance about the determinants of the
companies’ hedging activities. Smith and Stulz (1985) assert that given a convex
corporate tax system, by reducing the variability of the cash flow, hedging would
reduce the companies’ tax liability, leading to an increasein the post-tax value
of the firms. Therefore, it would be optimal for firms to hedge.They also show
that hedging would reduce the expected bankruptcy costs, increasing the expected
payoff to the firms’ claimholders; thus, hedging would raisethe companies’ value
by reducing the variability of their future cash flow.

The managerial risk aversion might also be a determinant of the companies’
hedging activities. Smith and Stulz (1985) analyze the possibility that risk-averse
managers prefer to hedge. The study explains this preference by suggesting that
reducing the variability of a firm’s cash flow would increase managers’ expected
utility, since it is dependent on the firm’s payoffs. DeMarzoand Duffie (1995)
show that hedging would allow the market to draw better inferences on managers’
ability; therefore, managers would like to signal their ability by hedging.

Froot et al. (1993) show that if capital markets are imperfect, hedging may
increase the firms’ value by insuring they have sufficient internal funds. A variable
cash flow would lead to more variability either in the amount raised externally or
in the investment. Hence, firms with higher growth opportunities would prefer to
hedge in order to mitigate their underinvestment problem.

Firms might hedge to reduce their exposure to fluctuations ofthe exchange
rate. Firms whose cash flow is more sensitive to exchange ratefluctuations would
derive great benefits from hedging; this would be the case of exporters, firms with
foreign subsidiaries or firms that hold foreign currency denominated debt. Foreign
currency denominated debt per se might be used as a manner to hedge exchange
rate fluctuations. Firms with revenue in foreign currency might issue debt denom-
inated in foreign currency in order to avoid mismatches in their balance sheets.
This alternative seems unreasonable in emerging markets, where foreign currency
debt is the main concern with respect to exchange rate exposure. 5

5Rossi (2005) shows that foreign currency denominated debt is the main negative factor facing the
companies’ foreign exposure for a sample of Brazilian companies.
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The international finance literature indicates the possible existence of a rela-
tionship between the companies’ hedging activities and themacroeconomic pol-
icy, especially the monetary policy. Burnside et al. (2001)build a model in which
implicit guarantees given by the government induce firms andfinancial intermedi-
aries to borrow from abroad, but do not completely hedge against exchange rate
risk. According to these authors, a bank has no incentive to hedge since the ex-
pected value of this strategy is null. In the event of no devaluation, buying forward
to hedge would generate losses to the bank, and, in the event of devaluation, the
government would seize profits derived from such hedging activities. Moreover,
they show that apart from the government guarantees, it would be optimal for the
firms to hedge their exchange rate risk completely.6

Schneider and Tornell (2004) emphasize the role of government guarantees and
asymmetries in sectoral behavior. They highlight the dichotomy between tradables
and non-tradables. In their model, given the presence of bailout guarantees and the
inability of the non-tradable sector to make a clear commitment to the repayment
of its debt, currency mismatches arise endogenously, sinceforeign creditors would
extend credit to the non-tradable sector. This currency mismatch would lead to a
self-fulfilling crisis. Again, if there were no guarantees,managers would have no
incentive to create currency mismatches. In the presence ofbankruptcy costs, they
would prefer to hedge the exchange rate risk. These authors show that, under the
fixed regime, firms in the non-tradable sector grow faster by relaxing their bor-
rowing constraints; however, in the event of depreciation,these companies would
suffer heavily from balance sheet problems; therefore, theexistence of government
guarantees related to the choice of a fixed exchange rate regime imposes temporal
restrictions on the companies’ hedging activities. The existence of government
guarantees implies that, under the fixed exchange rate regime, companies would
not fully internalize the risk of exchange rate fluctuations, incurring currency mis-
matches on their balance sheets. On the contrary, the floating exchange rate regime
would encourage companies to take the exchange rate fluctuations seriously, lead-
ing them to improve their risk management activities by matching the currency
composition of their assets and liabilities.

2.2 Empirical literature

There is a vast empirical literature that attempts to discriminate among differ-
ent theories about determinants of hedging7 (Wysocki, 1995, Mian, 1996, Geczy
et al., 1997, Graham and Rogers, 2002, Allayannis and Ofek, 2001, Carter et al.,
2003). Judge (2003) summarizes the results of fifteen studies on the topic. In
general, he finds little support for tax reasons and managerial risk aversion for
hedging.8 In addition, almost none of the papers studied corroborate the financial

6A fixed exchange rate dmregime would be a manner of inputting guarantees to the firms.
7It is important to emphasize that in this text hedging and theuse of derivatives are used as syn-

onymous. Although firms, as discussed by Judge (2003), mightuse derivatives as a way to speculate in
financial markets.

8Only 2 out of 15 studies show a significant relationship between taxes and hedging.
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distress hypothesis. Yet, the evidence with respect to capital market imperfections
is mixed; half of the papers in his study confirm that there is an interaction be-
tween growth opportunities and hedging. In addition, he finds strong support for
the existence of economies of scale in hedging.

He also establishes a strong relationship between foreign currency cash flow
volatility and hedging. For example, Allayannis and Ofek (2001) discover from a
sample of 500 U.S. companies that the choice and the extension of the companies’
foreign borrowing can be explained in light of foreign exposure. These authors
see this fact as evidence that American companies use foreign debt to hedge their
foreign exposure. Similarly, Kedia and Mozumbar (2003) findevidence that U.S.
companies use foreign debt as a way to hedge their foreign exposure.

Although extensive, none of the previous papers analyze hedging practices in
emerging markets, where exchange rate crises create a natural experiment in risk
management practices. Exceptions are Allayannis et al. (2003), Kim and Sung
(2005) and Saito and Schiozer (forthcoming). Allayannis etal. (2003) study the
use of foreign currency derivatives from a sample of East-Asian companies right
before the financial crisis in 1997. Kim and Sung (2005) analyze hedging prac-
tices for a sample of Korean companies. Saito and Schiozer (forthcoming) analyze
the risk management practices for a sample of Latin-American firms.9 They find
that firms in these countries mainly hedge foreign currency denominated debt and
confirm that consistent with theory, economies of scale, financial distress costs,
informational asymmetry and growth opportunities are important to the use of
currency derivatives. Unlike this paper, none of the previous papers study the
relationship between the use of derivatives and the macroeconomic environment.
They find that firms in these countries mainly hedge foreign currency denominated
debt and confirm that consistent with theory, economies of scale, financial distress
costs, informational asymmetry and growth opportunities are important to the use
of currency derivatives. Unlike this paper, none of the previous papers study the
relationship between the use of derivatives and the macroeconomic environment.

3. Data

I gathered data from two main sources: Economática and the companies’ an-
nual reports. Economática gives stock market returns and accounting data for all
publicly traded companies in Brazil. Data were also gathered directly from the
companies’ annual reports, in case some information was notavailable, or to con-
firm the quality of data. I used data from a sample of 212 Brazilian non-financial
companies from 1996 to 2004, which represents more than two thirds of all pub-
licly traded companies and more than three quarters of market capitalization.. The
description of all variables used throughout the text is shown in the appendix. The
choice of the period 1996-2004 was due to the fact that the requirement to report
the use of derivatives came into effect only after 1995.10

9More specifically, firms in Argentina, Brazil, Chile and Mexico
10Securities and Exchange Commission of Brazil - CVM Ruling Nr. 235/1995.
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There is no systematic information about foreign sales. Sometimes the report
comes together with gross sales, sometimes through comments made by managers
to shareholders, or in the explanatory notes. Some companies name themselves ex-
porters but they do not report the amount of sales; in this case, the companies were
contacted directly through electronic mail. In the end, seven companies mentioned
as exporters had to be discarded because none reported the amount of foreign sales
or answered the emails.

The use of currency derivatives and foreign currency denominated debt vari-
ables are available in the annual reports under the explanatory notes. The amount
of foreign debt is located under the item loans and financing.The use of currency
derivatives is registered under the item financial instruments.

I use the total gross notional value of currency derivativesas my proxy for
the extension of the use of currency derivatives. Graham andRogers (2002) ar-
gue that ideally in order to identify a more precise picture of the companies’ risk
management practices one should compute the net position ofthe companies in
the derivatives markets. However, as this information is only made available to a
small number of firms, I opted to use the total gross notional value that is available
to a larger number of companies.11

I group foreign assets as any asset the company holds that earns the variation
in the nominal exchange rate plus a premium during the period. These can be
Treasury bonds (NTN-E), Central Bank bonds (NBC-E), assetsinvested in foreign
banks, and cash in foreign currency.12

Figure 1 shows the evolution of nominal exchange rate R$/US$during the pe-
riod.13 From 1995 to 1998, Brazil adopted a crawling-peg exchange rate regime,
14, and suffered several speculative attacks, especially during the Asian and Rus-
sian crises. The Central Bank reacted promptly to such attacks by raising interest
rates in order to maintain the regime, clearly demonstrating its commitment to the
exchange rate regime even at the cost of maintaining high interest rates, increasing
the public debt, and causing economic recession. This first period was character-
ized by a low volatility of the nominal exchange rate.

11This problem is minimized in the Brazilian case, given that most of the companies keep only one
position in the derivatives markets, suggested by the fact that swaps are the preferred derivative.

12Novaes and Oliveira (2005) show the importance of government bonds in the companies’ hedging
policies.

13Since most of Brazilian foreign currency debt and exports are expressed in American dollars, I
focus on the exchange rate Real$/Dollar$.

14Strictly speaking, a system of bands was adopted with the topand bottom of the band being
devalued at a fixed rate.
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Figure 1
Evolution of nominal exchange rate
Figure 1 shows the evolution of nominal exchange rate R$/US$from January 1996 to December 2004. Source:
Central Bank of Brazil

After a speculative attack in January 1999, currency was allowed to float, and
an inflation-target regime was adopted. After tightening monetary and fiscal poli-
cies, Brazil succeeded in stabilizing inflation and the economy quickly recovered
from the crisis. In 2002, due to the possibility that a new president against current
policies would be elected, a reversal of capital flows took place and the exchange
rate depreciated more than 50% during the year with a consequent rise in inflation.
After 2003, home currency started to appreciate because thenew government opted
to reinforce the orthodox macroeconomic policy and a positive external shock rep-
resented by an increase in the price of the main exported commodities struck the
country.

3.1 Sample characteristics

Table 1 shows a summary of the statistics of the companies in the sample. The
results in Table 1 indicate that there is a substantial variability with respect to the
size of the companies in the sample. Regardless of the proxy used for the size of
the companies, the sample encompasses small and large companies whose sizes
vary from R$ 50.3 million to R$142,000 million when the book value of total
assets is used as proxy for size, and from R$1.44 million to R$150,000 million
when the total sales is adopted as proxy for size. Therefore,the results are not
biased by the size of the companies in the sample.
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Table 1
Summary statistics

Table 1 reports the main statistics of the sample. Total Assets represent companies’ book value of the assets. Total Sales stands
for companies total gross sales. Foreign Sales stands for companies’ revenue denominated in foreign currency. ForeignDebt
stands for companies’ debt denominated in foreign currency.

Number of Mean Standard Median 10% 90% Min Max
firms deviation percentile percentile

Total Assets 1664 3068 10200 686,3 61.4 6173 50.3 142000
(R$ million)
Total Sales 1664 2017 6809 568.3 59.5 4420 1.44 150000
(R$ million)
Foreign Sales 931 26.9% 24.7% 19.3% 3.86% 67.3% 0.2% 97.4%
/ Total Sales> 0 (%)
Foreign Debt 1367 61.6% 26.6% 65.4% 22.7% 94.7% 5.91% 100%
/ Total debt>0 (%)

Another important result presented in Table 1 is that most firms in the sample
are exposed to fluctuations of the exchange rate. Nine hundred and thirty-one com-
panies out of 1664 (55.9% of the sample) are classified as exporters. On average,
these companies have 26.9% of their revenues expressed in foreign currency. In
addition, results in Table 1 show that 82.1% of the companiesin the sample hold
debt denominated in foreign currency.

Table 2 reports that the use of currency derivatives and foreign assets varies
considerably from 1996 to 2004 and shows that the number of users of derivatives
and those that hold foreign assets increased steadily from 1996 to 2002. These
facts contradict Eichengreen and Hausmann (1999) when theysuggest the possi-
bility that an increase in the volatility of the exchange rate would lead to higher
costs of hedging; therefore, one could observe less rather than more hedging when
exchange rates are less stable.

Table 2
Summary statistics for companies’ hedging activities

Table 2 reports the firms’ choice to hedging from 1996 to 2004 to all firms in the sample. Foreign Assets includes govern-
ment bonds and investment abroad. Currency Derivatives includes the use of swaps, futures, and options. Both indicate
the number of firms that use currency derivatives and hold foreign assets.

1996 1997 1998 1999 2000 2001 2002 2003 2004
Number of firms 182 187 201 201 191 188 186 164 164
Only Foreign Currency Derivatives 15 16 28 36 44 55 56 35 36
Only Foreign Assets 4 6 16 19 23 24 22 16 18
Both 3 5 6 9 13 21 27 29 28

In addition, Table 2 shows that after the appreciation of home currency in the
period 2003-2004, there was a reduction in the use of currency derivatives and for-
eign assets. That fact signals an indication that although the BIS data on derivative
usage show an increase trend on the use of currency derivatives, the macroeco-
nomic environment has an impact on the use of these instruments. Finally, Table
2 also reveals that companies prefer to use currency derivatives rather than foreign
assets to hedge their exposure. During the whole period, more than half of the
hedgers preferred currency derivatives to foreign assets.
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As in studies conducted by Saito and Schiozer (forthcoming), Table 3 reports
that currency swaps are the most preferred among all possible currency derivatives.
This can be viewed as evidence that the use of currency derivatives by Brazilian
companies is linked to the attempt to reduce their foreign currency exposure and
not to speculative purposes, since swaps are usually preferred when the sources of
exposure extend for multiple periods, but are predetermined. This is the case when
liabilities are denominated in foreign currency. In contrast, forward contracts are
preferred when the main source of exposure is related to short-term transactions
that are characterized by uncertainty. This is the case of foreign revenues derived
from exports.

Table 3
The choice of currency derivatives

Table 3 shows the choice of currency derivatives among Brazilian companies reported in their annual reports from
1996 to 2004.
Year / Type 1996 1997 1998 1999 2000 2001 2002 2003 2004
Swap 10 12 22 31 41 58 63 48 48
Swap+Forwards 3 4 5 7 8 10 11 10 10
Swap+Options 1 0 1 2 2 2 1 1 1
Swap+Options+Forward 0 0 0 0 3 3 4 4 4
Forward 4 3 4 3 3 3 3 1 1
Options 0 1 1 1 0 0 1 0 0
Options+Forward 0 1 1 1 0 0 0 0 0
Total 18 21 34 45 57 76 83 64 64

These practices are completely different from those found in previous studies
for developed countries. Geczy et al. (1997) show for a sample of U.S. companies
that forward contracts, or a combination between forward and option contracts,
were the most frequently preferred instruments. Judge (2006) presents similar
results for a sample of British companies. He finds that forward was the most
frequently used instrument, followed by swaps and options.The preference for
swaps is stable across periods and, therefore, is independent of the exchange rate
regime. It might indicate that the main concern of the Brazilian hedgers was the
possibility that fluctuations of the exchange rate could affect their liabilities. This
indication will be explored in next section.

Table 4 reports summary statistics for the comparison between users and non-
users of currency derivatives. Although Table 4 does not show any causal relation-
ship, it helps to clarify differences between foreign currency derivative users and
non-users.
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Table 4
Comparison between users and non-users of currency derivatives

Table 4 reports the comparison between the mean of variablesused in the analysis for users and non-users of currency derivatives. Asterisks (*,**) denote statistical
significance at 5%, and 10% level of significance for a two-tailed Wilcoxon two-sample test between users and non-users offoreign currency derivatives. Asterisks
are placed next to the value that is significantly larger.

Variable/Year 1996 1997 1998 1999 2000 2001 2002 2003 2004
Number No 164 166 167 156 134 112 103 100 100

User 18 21 34 45 57 76 83 64 64
Derivatives / Total Assets (%) No 0 0 0 0 0 0 0 0 0

User 8.35 6.84 7.87 8.37 7.52 9.41 9.91 7.16 7.16
Size

Total Sales (US$ millions) No 819.6 888.9 995.5 1195.6 1445.5 1718.3 2096.4 2602.9 3076.7
User 1425.2* 1527.6* 1639.4* 1809.6* 2508.4* 2703.2* 2938.2* 4479.4* 5543.9*

Foreign Exposure
Foreign Sales / Total Sales (%) No 13.4 13.2 12.6 13.4 13.4 13.7 13.8 14.5 14.7

User 26.4* 24.9* 17.6 18.4 16.3 18.4* 20.5* 18.1 17.4
Foreign Operations Dummy No 0.244 0.247 0.246 0.262 0.276 0.285 0.252 0.300** 0.300**

User 0.389 0.381 0.235 0.222 0.193 0.224 0.265 0.187 0.187
Foreign Debt / Total Debt (%) No 50.0 49.5 50.1 49.3 47.8 45.1 43.4 33.6 32.1

User 76.8* 77.7* 71.4* 69.9* 71.9* 69.0* 66.8* 67.5* 64.5*
Underinvestment

Market-to-Book No 0.922 0.658 0.565 0.988 0.929 0.335 0.433 0.703 0.915
User 0.962* 1.025* 1.071* 1.285** 1.297* 0.814* 1.053* 2.032* 2.028*

Financial Distress
Debt to Assets (%) No 20.1 22.2 24.3 26.6 27.1 22.4 28.4 27.1 26.3

User 25.6** 29.2* 27.3** 28.4 28.7 33.6* 36.7* 35.5* 31.0*
Taxes

Tax Loss Carry-Forward / Total Assets No 0.275 0.267 0.360 0.803 0.408 0.503 0.193 0.177 0.055
User 0.079 0.049 0.203 0.925 0.243 0.292 0.574 0.203 0.191

Substitutes
Gross Margin No 25.5 25.5 26.3 27.8 28.2 28.2 30.4 28.3 28.0

User 23.7 24.6 26.6 30.2 28.4 30.9 30.0 28.7 31.2
Current Ratio No 1.38 1.42 1.35 1.25 1.36 1.41 1.36 1.40 1.49

User 1.29 1.25 1.31 1.33** 1.39 1.21 1.29 1.31 1.36
Foreign Assets / Total Assets (%) No 0.10 0.14 0.65 1.09 1.33 1.82 1.72 0.71 0.68

User 1.77* 2.85* 2.77* 2.48* 2.84* 2.26* 2.74* 2.61* 2.49*
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The corporate finance literature states that the relationship between the use
of derivatives and the size of the company is ambiguous. If fixed costs of using
derivatives are important, one would expect large companies to use more currency
derivatives than small firms. In opposition, if small firms are more financially
constrained, i.e., more dependent on their internal funds,they would use more in
order to avoid fluctuations in their cash flow. Table 4 shows that users of currency
derivatives are larger than non-users - a fact that stronglyindicates the existence
of fixed costs in the use of derivatives.

Table 4 also supports the idea that companies use currency derivatives to re-
duce their foreign exposure. Companies with higher ratios of foreign sales to total
sales, firms that maintain foreign operations, and those with higher levels of for-
eign debt to total debt are more likely to use currency derivatives.15 If firms want
to hedge in order to mitigate the underinvestment problem, theory says that firms
with higher growth opportunities would use more currency derivatives. Table 4
shows that this pattern appears in the data. There is a positive relationship be-
tween investment opportunities measured by companies’ market-to-book ratio and
the use of derivatives.

The results reported in Table 4 confirm that firms use currencyderivatives in
order to reduce their expected bankruptcy costs. Derivative users have higher ratio
of debt to assets. Table 4 also shows that there is no evidencethat firms use cur-
rency derivatives due to taxation. There is no clear relationship between the ratio
of tax loss carry-forward to total assets and the use of currency derivatives.

Nance et al. (1993) argue that firms that are more profitable make less intense
use of currency derivatives, since they will be more able to offset variations in their
cash flow. Yet, data show no statistical difference between users and non-users of
currency derivatives with respect to their profitability. In the same line, liquidity
represented by the current ratio would also be a substitute to the use of currency
derivatives. Table 4 reports that there is no difference between users and non-users
with respect to this variable. Companies can use foreign assets as substitutes for or
complements to the use of derivatives. Table 4 suggests thatBrazilian companies
see foreign assets as a complement to the use of derivatives;derivatives users have
higher ratios of foreign assets to total assets than non-users do.

Interesting that, as mentioned by Mello and Parsons (2000),the fact that liq-
uidity is a complement to the use of currency derivatives might reflect that more
financially constrained firms have more difficulty in implementing hedging poli-
cies due to their credit risk. Therefore, the relationship between the use of currency
derivatives and liquidity should be seen with caution sinceit might characterize the
impact of the companies’ financial constraints on their financial policies.16

15Note that only the ratio of foreign debt to total debt is consistently statistically higher for deriva-
tive users.

16I thank one of the referees for mentioning this problem. Thisis an interesting topic to further
research.
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It is important to discuss the reason behind the choice of theproxies in the
paper. The ratio of market value to book value of the equity was used as a proxy
for growth opportunities. Elliot et al. (2007) show that this variable can be split
into two components: one representing the firms’ growth options, and the other,
market mispricing; therefore, it would not be an optimal proxy for growth. Several
studies use the ratio of R&D investment to sales as a proxy forthe companies’
growth opportunities. Unfortunately, this variable is notavailable to most of the
companies. Because most empirical papers in the optimal hedging literature use
the ratio market-to-book as a proxy for growth opportunities, we decided to use
this ratio as our proxy.

Graham and Smith (1999) argue that the use of variables like tax loss carry-
forward is too simple to capture the tax incentives to hedge.They show that de-
pending on whether firms expect to have losses or not, carryforwards might pro-
vide disincentives rather than incentives to hedging. Theyalso show that carry-
forward variables are uncorrelated with the tax function concavity constructed by
them. One alternative that could circumvent this problem would be the construc-
tion of a variable indicative of the companies’ tax functionconvexity as in Graham
and Smith (1999). Unfortunately, for most of the companies in our dataset, data
on the companies’ taxable income is not available before 1996, or if it is available,
the time span is too short to estimate the volatility of the companies’ taxable in-
come. Therefore, the use of this variable as a proxy for the convexity of tax system
would reduce substantially the size of the sample which would reduce the gains of
using such methodology. Facing this trade-off, the ratio ofthe companies’ tax loss
carry-forward to total book assets was maintained as a proxyfor tax reasons for
hedging.17

Table 5 displays the correlations among the variables used throughout the pa-
per. Some interesting results come up from the analysis of Table 5. First, the
explanatory variables used in the paper are not highly correlated; most of them
have correlation lower than 10% and these correlations are not statistically signif-
icant. Second, decisions to use currency derivatives, the currency composition of
the debt and leverage seem to be taken simultaneously by the firms. Results in
Table 5 indicate the existence of a statistically significant correlation among these
decisions. This result will be further explored in the multivariate analysis. Finally,
defying expectations, and despite not being statisticallysignificant, results in Table
5 show a negative relationship between the ratio of total notional value of derivates
to total assets, and the companies’ foreign revenue and foreign operations. These
facts indicate that rather than a risk, foreign revenue might be perceived as a way
to hedge fluctuations on the firms’ cash flow. This will also be analyzed later in
the text.

17For example, Graham and Smith (1999) when determining the convexity of a firm’s tax function
in 1990; they used data from 1973 to 1989, therefore 16 years of data was necessary.
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Table 5
Correlation among explanatory variables

Table 5 provides information about the correlation among all variables used in the analysis. *, ** represent, respectively, statistical significance at 5 and 10% level of significance.
Derivatives Foreign Debt Debt-to- Size Foreign Sales Foreign Market-to- Tax Loss Current Gross
Total Assets Total Debt Assets Total Sales Operations Book Carried Forward Ratio Margin

Derivatives / 1
Total Assets
Foreign Debt / 0.2648* 1
Total Debt
Debt-to-Assets 0.1055* 0.1025* 1
Size (Total Sales) 0.3220* 0.3758* 0.0422 1
Foreign Sales / -0.0201 0.2391* 0.0978* 0.0451 1
Total Sales
Foreign Operations -0.0543 0.1233* 0.0282 0.0372 0.1835* 1
Market-to-Book 0.0996* 0.1069* 0.0282 0.1708* 0.0657 0.1008* 1
Tax Loss -0.0061 0.0794** 0.0157 0.0049 0.0173 -0.0125 0.0653 1
Carried Forward
Current -0.0353 -0.0896* -0.3185* -0.1017* -0.0526 -0.1010* 0.0044 -0.0727 1
Ratio
Gross 0.0650 0.0374 -0.0173 0.1333* 0.0341 0.0108 0.0898* -0.0354 0.0636 1
Margin
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4. Determinants of the Use of Currency Derivatives

In this section, the main determinants of the use of currencyderivatives during
the period 1996 - 2004 are empirically analyzed. Assuming that the firms proceed
with the decision to use currency derivatives in two steps, the first one would be
when the firms choose whether to use currency derivatives or not; in case the
firm opts to use currency derivatives, the second one would bethe decision on the
amount of currency derivatives to use. This procedure wouldallow us to analyze
whether the determinants of the decision to use currency derivatives are different
from the determinants of the extension of hedging. This procedure is similar to that
adopted by Allayannis and Ofek (2001) and Saito and Schiozer(forthcoming).

For all estimations, the following empirical specificationis used:

(dependent)it = (αi + αt) + αexplanatoryXi,t + ǫit (1)

wheredependenti,t stands for the dependent variables;αi andαt represent, re-
spectively, firm and time specific effects andXi,t is the set of explanatory vari-
ables.

For the first step, a binary variable that assumes the value of1 if the firm uses
currency derivatives, and 0 otherwise is used as our dependent variable. Therefore,
a logistic panel estimation is performed.

For the second step, using data only for the firms that decide to use currency
derivatives, the main determinants of the extension of the use of currency deriva-
tives is estimated. In this case, the ratio of total gross notional amount of currency
derivatives to total assets18 is used as the dependent variable. Given the nature of
this variable that is limited in the interval between 0 and 1,a Tobit panel regression
is performed.

An advantage of this specification is that unlike other papers, in this study we
can control not only differences across firms that are not captured by the explana-
tory variables, but also the effect of the change on the macroeconomic environment
that took place during the period.

4.1 Results

The results for the determinants of the companies’ decisionto use currency
derivatives are presented in Table 6. Three different specifications are estimated.
In the first specification, only the variables proxies for themain hypothesis levied
by the optimal hedging literature are used. In order to test different hypotheses and
to verify the robustness of the results other variables are added to the estimation in
specifications 2 and 3.

18Similar results were found using the ratio of total amount ofderivatives to companies’ market
value.
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Table 6
Results for determinants of the decision to use currency derivatives - logit estimation

Table 6 reports the results for determinants of the decisionto use Currency Derivatives from 1996 to
2004. The dependent variable is a dummy that assumes the value of 1 if the firm used currency derivatives
and 0 otherwise. 1996 to 2004 are dummies for the different years. Results in column (1) are from a
random effects logistic estimation. Results in columns (2)and (3) are from a conditional fixed-effects
logistic regression. Asterisks (*,**) denote 5% and 10% level of significance. Standard errors are in
parenthesis. Hausman shows the results of the Hausman test between the fixed and random effects
estimation.

Variable (1) (2) (3)
Size (log Total sales) 1.98 (0.21)* 1.16 (0.21)* 1.13 (0.22)*
Foreign Sales / Total Sales 3.49 (1.23)* 2.86 (1.22)* 2.72 (1.25)*
Foreign Operations Dummy 0.88 (0.78) 1.62 (0.75)* 1.86 (0.77)*
Foreign Debt / Total Debt 2.19 (0.57)* 2.56 (0.68)* 2.67 (0.70)*
Debt-to-Assets 3.62 (1.03)* 2.85 (1.01)* 2.73 (1.45)**
Market-to-Book 0.09 (0.07) 0.13 (0.07)* 0.33 (0.24)
(Market-to-Book)*(Debt-to-assets) -0.28 (0.36)
Tax Loss Carry-Forward / Total Assets -7.37 (7.01) -5.28 (8.54) -3.28 (8.64)
Gross Margin -0.29 (1.83)
Current Ratio 0.48 (0.34)
Foreign Assets / Total Assets -0.93 (3.89)
1996 -1.33 (0.57)* -1.27 (0.59)*
1997 -1.76 (0.55)* -1.75 (0.55)*
1998 -0.78 (0.46)** -0.70 (0.46)
2000 0.81 (0.40)* 0.76 (0.41)**
2001 2.12 (0.45)* 2.12 (0.45)*
2002 2.60 (0.48)* 2.47 (0.49)*
2003 1.51 (0.47)* 1.44 (0.48)*
2004 1.31 (0.49)* 1.26 (0.49)*
N 1664 1664 1664
Log Likelihood -210.9 -159.5 -157.1
Hausman χ2(7) = 11.11 χ2(14) = 90.66 χ2(18) = 29.01

Prob> χ2 =0.134 Prob> χ2 = 0.00 Prob> χ2 = 0.048

The results in Table 6 show that there is a positive and statistically significant
relationship between the size represented by the logarithmof the companies’ total
sales and the decision to use currency derivatives. Consistent with the existence
of fixed costs of hedging, larger firms are more likely to use currency derivatives.
This result is also consistent with previous results for more developed countries.

Table 6 confirms that the companies’ desire to reduce their foreign exchange
exposure is one of the main determinants of their decision touse currency deriva-
tives. Table 6 shows that firms with higher ratio of foreign sales to total sales
and firms with foreign subsidiaries are more likely to use currency derivatives,
although this last result is not robust across the differentspecifications.

Table 6 reports that the ratio of foreign debt to total debt isa significant de-
terminant of the companies’ decision to use currency derivatives. In light of the
additional fact that the swap is the most used currency derivative, it is possible to
conclude that Brazilian companies use currency derivatives in order to reduce the
exposure on the liability side of their balance sheets to fluctuations of the exchange
rate.19 The results in Table 6 give no clear evidence that there is a relationship be-
tween the company’s decision to use currency derivatives and growth opportuni-

19In fact, Rossi (2005) shows that the ratio of foreign debt to total debt has a negative effect on the
companies’ exchange rate exposure.
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ties. Although the coefficient of the market-to-book ratio is statistically significant
in two specifications, the coefficient loses its significanceonce we add all control
variables. Moreover, the proxy for the interaction betweengrowth opportunities
and financial distress is not statistically significant.20 The results indicate that the
possibility of incurring in costs of financial distress is a determinant of the use
of currency derivatives. All three specifications confirm that there is a positive
relationship between the ratio of debt to assets and the use of currency derivatives.

In none of the estimations presented on Table 6 is the ratio oftotal loss carried-
forward to total assets statistically significant, an indication that tax reasons fail to
drive the companies’ decision to use currency derivatives.

Table 6 shows no evidence that companies see profitability asa substitute for
the use of currency derivatives. The coefficient of the grossmargin is not statisti-
cally significant. Although the results in Table 6 indicate that liquidity represented
by the current ratio is viewed as a complement to the use of currency derivatives,
represented by the positive relationship between the current ratio and the use of
currency derivatives, this result is not statistically significant. Similar result was
found with respect to the ratio of foreign assets to total assets.

Finally, Table 6 confirms not only that cross-sectional variables determine the
use of currency derivatives by Brazilian companies, but also that the macroeco-
nomic environment impacts on the companies’ decision abouthedging. All time
dummies are statistically significant. Moreover, the results confirm the hypothesis
that companies will hedge less under fixed exchange rate regimes. The opposite
would also happen under a flexible exchange rate regime, corroborating the idea
that a fixed exchange rate regime leads companies to disregard their exchange rate
risk and the floating regime would induce them to take their exchange rate expo-
sure seriously.

Consistent with Allayannis and Ofek (2001), the results confirm that there are
differences in the determinants of the companies’ decisionto use currency deriva-
tives and their decision on the amount to use. That is an indication that our two-step
procedure is more suitable for analyzing the companies’ hedging activities.

Results in Table 7 show that larger firms make a more extensiveuse of currency
derivatives, confirming that there are economies of scale inusing currency deriva-
tives. Table 7 also shows that an interesting pattern happens with respect to the
relationship between the use of currency derivatives and the companies’ foreign
exchange risk. Companies with higher ratios of foreign debtto total debt make a
more extensive use of foreign currency derivatives. That isexpected since foreign
currency liabilities represent the main risk factor for thecompanies’ exchange rate
exposure. However, defying expectations, there is a negative relationship between
the extent of hedging, the ratio of foreign sales to total sales21 and the companies’

20This second variable was added to the model since, as argued by Geczy et al. (1997), the under-
investment theory predicts the hedging activity as the result of the interaction between the companies’
growth opportunities and costly external finance.

21I give anecdotal evidence by quoting a Brazilian journalist. “. . . Brazilian exporters could have
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foreign operations. Brazilian exporters might see their foreign sales and foreign ac-
tivities as a “natural” hedge to the exposure that derives from their foreign currency
liabilities. Moreover, exporters consider there is littlelikelihood of the apprecia-
tion of the domestic currency; therefore, they do not expecta loss of revenues due
to fluctuations in the exchange rate. Given the costs of hedging, the exporters pre-
fer to hedge less, focusing more on the liability side of their balance sheets. Saito
and Schiozer (forthcoming) found similar results for a sample of Latin-American
companies.

Table 7
Results for determinants of the extension of the use of currency derivatives - tobit estimation

Table 7 reports the results for determinants of the extension of the use of Currency Derivatives from
1996 to 2004. Only data for users of currency derivatives areused in the estimation. The dependent
variable is the ratio of total gross notional amount of currency derivatives to total assets. Results are
from a panel Tobit regression. Asterisks (*,**) denote 5% and 10% level of significance. Standard
errors are in parenthesis.

Variable (1) (2) (3)
Size (log Total Sales) 0.089 (0.043)* 0.096 (0.089)** 0.084(0.0485)**
Foreign Sales / Total Sales -0.058 (0.020)* -0.063 (0.020)* -0.068 (0.021)*
Foreign Operations Dummy -0.021 (0.012)** -0.021 (0.012)** -0.024 (0.013)**
Foreign Debt / Total Debt 0.098 (0.018)* 0.103 (0.019)* 0.099 (0.018)*
Debt-to-Assets 0.049 (0.025)** 0.021 (0.025) 0.043 (0.029)
Market-to-Book 0.015 (0.018) 0.023 (0.019) 0.013 (0.005)*
(Market-to-Book)*(Debt-to-assets) 0.018 (0.009)*
Tax Loss Carry-Forward / Total Assets -0.250 (0.24) -0.206 (0.24) -0.174 (0.24)
Gross Margin -0.002 (0.040)
Current Ratio 0.006 (0.007)
Foreign Assets / Total Assets 0.025 (0.076)
1996 0.013 (0.020) 0.017 (0.020)
1997 -0.016 (0.018) -0.010 (0.018)
1998 -0.010 (0.015) -0.004 (0.015)
2000 -0.013 (0.013) -0.012 (0.013)
2001 0.013 (0.012) 0.014 (0.012)
2002 0.031 (0.013)* 0.031 (0.013)*
2003 0.009 (0.013) 0.008 (0.013)
2004 -0.016 (0.014) -0.019 (0.014)
N 462 462 462
Log Likelihood 542.8 555.0 557.3

Table 7 shows that, although not robust across different specifications, the
underinvestment hypothesis is important to explain cross-sectional differences
among users of currency derivatives. Once we add all controlvariables, the results
indicate that there is a positive relationship between the amount of derivatives used
and the companies’ growth opportunities, confirming that firms with higher growth
opportunities use currency derivatives in order to avoid the underinvestment prob-
lem as argued by Froot et al. (1993). The results also confirm the prediction of

avoided complaints about the valuation of Brazilian Real ifthey had considered that a floating exchange
rate dmregime does not mean a movement towards a higher devaluation of the currency. As proved in
recent times, Brazilian Real can value with respect to US Dollar... Exporters could have avoided losses
caused by the volatility of the exchange rate by hedging their exposures, but they didn’t do it, because
they expected Brazilian Real to depreciate even more, and byhedging they would have limited the
value of their revenues”. Sonia Racy, O Estado de São Paulo,08/12/2003.
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the underinvestment theory about optimal hedging that the hedging activity is the
result of the interaction between the companies’ growth opportunities and costly
external finance. The cross variable between the ratio market-to-book and debt-to-
assets is statistically significant with the positive sign predicted by the theory.

Results in Table 7 indicate the probability of financial distress impacting the
companies’ decision about the extension of the use of currency derivatives only
through its interaction with growth opportunities. Once weadd the control vari-
ables, the ratio of debt to assets loses its statistical significance, implying that there
is no robust relationship between financial distress and theextension of hedging.
Finally, other variables and the macroeconomic environment seem not to be im-
portant to the decision about the amount of currency derivatives to use.22

4.1.1 Robustness tests

Previous estimations considered that the decision to use currency derivatives
and the decision on the amount to use are taken separately by the firms. An alter-
native approach would be to estimate a one-step procedure including all firms in
the sample using as the dependent variable the ratio of totalgross notional value
of the use of currency derivatives to total assets. Behind this estimation lies the as-
sumption that the decisions of the firms are taken one-step and that the explanatory
variables have the same impact on both decisions of the firm.

As discussed by Allayannis and Ofek (2001), this is an empirical question to
be analyzed. I also estimated a one-step simultaneous decision equation. The
results presented in the first column of Table 8 are in line with the previous results
discussed in the text.23 Larger firms – firms with higher ratio of foreign currency
denominated debt to total debt and firms with higher ratio of debt to assets - use
currency derivatives more extensively. In addition, the results confirm that firms
perceive their foreign revenue as a “natural” hedge to offset the exposure of their
liabilities, indicated by the negative relationship between the ratio of foreign sales
to total sales and the extension of the use of currency derivatives. Moreover, the
results confirm that after 1999, Brazilian firms make more extensive use of foreign
currency derivatives, implied by the positive value and statistical significance of
time dummies.

22Exception for the year 2002 that has a positive impact on the companies’ use of currency deriva-
tives.

23Judge (2003) argues that this distinction in the firms’ decision is important since most of the
theoretical hypotheses establish a relationship between the extent of hedging and firm characteristics.
According to Allayannis and Ofek (2001), another weakness of the one-step procedure is that one
constrains the coefficient of the variables so as to be the same in two different moments of decision.
Our results confirm that this is a strong assumption.
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Table 8
Robustness tests

Table 8 reports the results of some robustness tests in the estimation of the determinants of the use of currency
derivatives. The dependent variable is the ratio of total gross notional amount of currency derivatives to total
assets. One-step decision stands for the estimation of equation (1) for all companies in the sample assuming
that decisions of using and the extension of hedging are taken simultaneously. Panel random effects estimation
is performed. Simultaneity stands for the estimation of equation (1) considering that the decisions of hedging
and indebtness are taken simultaneously. FE-2SLS stands for Balestra and Krishnakumar (1987) generalized
two-stage least squares. EC2SLS stands for the error component two-stage least squares method developed by
Baltagi (1981). Hausman stands for the tests between FE-2SLS and EC2SLS. Asterisks (*.**) denote 5% and
10% level of significance. Standard errors are in parenthesis.

One Step decision Simultaneity
Variable Random FE-2SLS EC2SLS
Size (log Total sales) 0.071 (0.013)* 0.048 (0.025)** 0.084 (0.016)*
Foreign Sales / Total Sales -0.020 (0.008)* -0.046 (0.016)* -0.032 (0.010)*
Foreign Operations Dummy -0.005 (0.004) 0.007 (0.007) -0.008 (0.004)**
Foreign Debt / Total Debt 0.038 (0.005)* 0.16 (0.05)* 0.079 (0.023)*
Debt-to-Assets 0.011 (0.006)** -0.035 (0.046) 0.016 (0.014)
Market-to-Book 0.0007 (0.0008) 0.001 (0.001) 0.001 (0.009)
(Market-to-Book)* 0.0004 (0.002) -0.0093 (0.030) -0.0074 (0.023)
(Debt-to-assets)
Tax Loss Carry-Forward / -0.053 (0.063) -0.067 (0.078) -0.069 (0.066)
Total Assets
Gross Margin -0.012 (0.012) -0.023 (0.017) -0.005 (0.012)
Current Ratio 0.001 (0.002) 0.001 (0.004) 0.002 (0.002)
Foreign Assets / Total Assets 0.031 (0.032) -0.002 (0.046) 0.015 (0.036)
1996 -0.005 (0.004) -0.009 (0.006) -0.007 (0.005)
1997 -0.007 (0.004) -0.009 (0.006) -0.008 (0.004)**
1998 -0.004 (0.004) -0.007 (0.005) -0.005 (0.004)
2000 0.002 (0.004) 0.003 (0.005) 0.003 (0.005)
2001 0.018 (0.004)* 0.020 (0.005)* 0.019 (0.004)*
2002 0.026 (0.004)* 0.032 (0.006)* 0.029 (0.004)*
2003 0.017 (0.005)* 0.031 (0.007)* 0.024 (0.005)*
2004 0.026 (0.004)* 0.023 (0.008)* 0.014 (0.006)*
N 1664 1664 1664

0.23 0.11 0.18
Hausman χ2(19) = 11.0 χ2(19) = 12.3

Prob> χ2 = 0.923 Prob> χ2 =0.873
Instruments - First Stage

Foreign Debt F = 11.74 Prob> F = 0.00
Debt-to-Assets F = 11.03 Prob> F = 0.00

Decisions of hedging and borrowing might be taken simultaneously by the
firms; Stulz (1996), Ross (1997) and Leland (1998) suggest that by reducing the
probability of financial distress through hedging activities, firms would be increas-
ing their debt capacity provoking a potential increase in their leverage. This prob-
lem also appears with respect to the decision of the currencydenomination of the
debt. By hedging, a firm might reduce the proportion of the debt denominated in
foreign currency. This reduction might lead to more space for borrowing in foreign
currency considering that the hedge reduced the probability of financial distress.
Therefore, in the case of the estimation of (1), both, the ratio of debt to assets and
the ratio of foreign currency denominated debt to total debtmight be endogenous
variables affected by hedging activities, biasing the results.
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In order to control this problem, equation (1) is estimated using two different
methods: Balestra and Krishnakumar (1987) generalized two-stage least squares
– FE2SLS and the error component two-stage least squares method developed by
Baltagi (1981) – EC2SLS.

The main concern about this simultaneous equation framework is that the the-
oretical literature does not provide guidance with a model explaining the simul-
taneous determination of the companies’ hedging activities, capital structure and
currency composition of the debt. Following Geczy et al. (1997) and Graham and
Rogers (2002), the debt-equity decision is specified by a model whose variables
are suggested by the capital structure literature. The ratio of tangible assets to total
assets used as a proxy for the importance of collateral, the ratio of investment to
total sales for investment opportunities, and the gross margin for profitability are
used as a set of instruments.

In addition, with respect to the currency composition of thedebt, we use a
dummy variable if the firm has issued ADR (American Depository Receipts) and a
dummy regardless of whether the firm has a foreign origin. Theformer is expected
to have a positive impact on the ratio of foreign debt to totaldebt since, according
to Martinez and Werner (2002), these firms have a lower cost ofmonitoring, and
therefore easier access to international financial markets, the same reason foreign
firms might have higher ratios.24

Table 8 shows the results of the estimation of the determinants of the use of
currency derivatives correcting the possible endogeneityproblem. Results in Table
8 confirm the importance of size. Independently of the methodof estimation,
size is a statistically significant determinant of the companies’ use of currency
derivatives, confirming that fixed costs of hedging are an important factor on the
companies’ risk management decisions.

The results also confirm that companies that hold higher levels of foreign cur-
rency denominated debt use foreign currency derivatives more intensively. The
ratio of foreign currency denominated debt to total debt is significant in both re-
gressions. This fact ratifies that Brazilian companies see foreign currency denom-
inated debt as the main risk they face, and use currency derivatives to reduce the
impact of fluctuations of the exchange rate on the liability side of their balance
sheets.

In addition, the results in Table 8 indicate the existence ofa negative relation-
ship between the use of currency derivatives and the ratio offoreign sales to total
sales. It confirms that, given the costs of hedging, the Brazilian firms expect their
foreign revenue to act as a “natural hedge” to offset the impact of the fluctuation
of the exchange rate on their liabilities. That fact leads exporters and firms with
foreign subsidiaries to use currency derivatives less extensively.

The effect of the macroeconomic environment is robust with respect to control
for endogeneity. All time dummies from 2001 to 2004 continueto be positive

24Novaes and Werlang (1998) show that subsidiaries of foreignfirms are more leverage than do-
mestic counterparts due to the risk of appropriation.
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and statistically significant, confirming that under a more volatile macroeconomic
environment, firms use currency derivatives more intensively. None of the other
theories levied by the optimal hedging literature are statistically significant; they
are not robust to the control of the simultaneity issues.

At the bottom of Table 8, a Hausman test is performed with respect to the
choice of the fixed effects 2SLS or the random component EC2SLS procedure.
The test fails to reject the null hypothesis, indicating that the random effects es-
timation would be more appropriate, although except for theforeign operations
dummy, this result does not change the main conclusions.

One concern about the estimation of a simultaneous equationframework is the
quality of the instruments. The first stage is also run to check for weak instru-
ments. For both regressions, F-statistics are higher than 10, an evidence that the
instruments used are valid.

Another contribution of the paper is that we can analyze the mechanism
through which firms decide their hedging activities, leverage, and currency com-
position of the debt. Results in Table 9 show that the use of currency derivatives
has impact on the companies’ decision on leverage and currency composition. The
positive and statistically significant impact of the companies’ hedging activities on
their leverage decisions indicates that the use of derivatives opens more space for
the firms to increase their indebtness. Two different reasons might drive this result.
Ross (1997) and Leland (1998) argue that if the main benefit ofdebt financing is
the tax deductibility of interest, by hedging firms can increase their debt capacity
and through this mechanism increase the value of the firm. Departing from tax
reasons, Graham and Rogers (2002) argue that firms might hedge to increase debt
capacity and use these funds to invest in profitable projects. Why firms would
wish to increase their debt capacity goes beyond the objective of this paper and is
a suggestion for future research.

Results in Table 9 also confirm that firms with more tangible assets are more
levered, indicating the importance of collateral in the determination of the com-
panies’ capital structure. The results indicate that thereis a negative relationship,
although not robust across different specifications, between investment opportuni-
ties and the companies’ leverage. Confirming the pecking order theory, the results
in Table 9 show a negative relationship between profitability and capital structure
decisions. Defying expectations, size seems to have a negative impact on the com-
panies’ leverage.
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Table 9
Robustness tests

Table 9 reports the results of the determinants of the companies’ capital structure and the currency composition of the debt. The dependent variables
are, respectively, the ratio of total debt to total assets and the ratio of foreign currency denominated debt to total debt. The estimation considers that
the decisions of hedging and indebtness are taken simultaneously. FE-2SLS stands for Balestra and Krishnakumar (1987)generalized two-stage least
squares. EC2SLS stands for the error component two-stage least squares method developed by Baltagi (1981). Hausman stands for the test between
FE-2SLS and EC2SLS. Asterisks (*.**) denote 5% and 10% levelof significance. Standard errors are in parenthesis.

Debt-to-Assets Foreign Debt / Total Debt
FE-2SLS EC2SLS FE-2SLS EC2SLS

Derivatives / Assets -0.059 (1.28) 1.47 (0.64)* Derivatives / Assets 5.20 (1.97)* 2.90 (0.86)*
Foreign Debt / Total Debt 0.78 (0.19)* 0.17 (0.08)* Debt / Assets 0.082 (0.123) 0.001 (0.062)
Size (log Total sales) -0.047 (0.016)* -0.012 (0.009) Size (log Total Sales) 0.032 (0.009)* 0.038 (0.006)*
Tangibility 0.005 (0.002)* 0.003 (0.001)* Foreign Sales / Total Sales 0.26 (0.07)* 0.290 (0.044)*
Investment to Sales -0.001 (0.0003)* -0.002 (0.002) Foreign Operations 0.036 (0.038) 0.049 (0.023)*
Gross margin -0.18 (0.07)* -0.106 (0.052)* ADR 0.050 (0.093)* 0.064(0.025)*

Ownership -0.037 (0.017)* -0.094 (0.028)*
1996 -0.072 (0.027)* -0.048 (0.022)* 1996 0.043 (0.0325) 0.030 (0.025)
1997 -0.044 (0.027) -0.031 (0.023) 1997 0.043 (0.033) 0.027 (0.025)
1998 -0.032 (0.024) -0.018 (0.021) 1998 0.035 (0.0305) 0.024 (0.023)
2000 -0.004 (0.024) -0.002 (0.021) 2000 -0.014 (0.031) -0.004 (0.024)
2001 0.007 (0.035) -0.021 (0.025) 2001 -0.101 (0.050)* -0.056 (0.029)**
2002 0.076 (0.044)** 0.023 (0.028) 2002 -0.17 (0.06)* -0.098 (0.034)*
2003 0.097 (0.042)* 0.022 (0.027) 2003 -0.18 (0.05)* -0.13 (0.03)*
2004 0.093 (0.036)* 0.019 (0.025) 2004 -0.14 (0.03)* -0.12 (0.02)*
N 1664 1664 N 1664 1664
R2 0.39 0.20 R2 0.22 0.32

Hausman (FE x EC2SLS) Hausman (FE x EC2SLS)
χ2(12) = 14.62 - Prob> χ2=χ2 χ2(15) = 5.32 -Probχ2 =0.9890
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Results in Table 9 confirm that the use of currency derivatives increases the
companies’ capacity to borrow in foreign currency. There isa positive relationship
between the ratio of foreign debt to total debt and the use of currency derivatives.
Therefore, a more extensive use of currency derivatives opens more space for the
firms to increase their foreign currency borrowing.

Results in Table 9 indicate that larger firms, firms with higher ratio of foreign
sales to total sales, firms with foreign subsidiaries, firms that issued ADRs, and
foreign firms are able to hold higher levels of foreign currency denominated debt.

It is interesting to note that the results in Table 9 show, after 2002, a posi-
tive and statistically significant impact of the macroeconomic environment on the
companies’ leverage, and a negative impact on the ratio of foreign currency debt
to total debt. It might be an indication that the firms are moreaware of the risks
of holding debt denominated in foreign currency, which, together with the reduc-
tion in the domestic cost of capital, led firms to reduce theirdebt denominated
in foreign currency and to increase their debt in domestic currency to fulfill their
investment needs.

5. Conclusion

This paper studies the use of foreign currency derivatives for a sample of non-
financial Brazilian companies from 1996 to 2004. The paper shows that there are
differences between the determinants of the decision to usecurrency derivatives
and the decision on the amount to use. The explanatory variables have a different
impact on each decision, implying that the use of a two-step decision is more
appropriate to analyze the companies’ use of currency derivatives.

Larger companies, with higher foreign currency exposure and higher probabil-
ity of incurring costs of financial distress are more likely to use foreign currency
derivatives. Moreover, this paper gives evidence that cross-sectional differences
do affect the decision to use currency derivatives, as well as the macroeconomic
environment that causes an impact on the companies’ hedgingpolicies.

Given that the firm chooses to use currency derivatives, the results show that
larger companies, companies with higher growth opportunities and with higher
levels of the ratio of foreign currency denominated debt to total debt, make more
extensive use of currency derivatives. Unlike the results for developed countries,
those of exporters and companies with foreign subsidiariesreflect the use of less
currency derivatives. It happens because companies see their revenue in foreign
currency as a “natural” hedge to the exposure on the liability side of their balance
sheets.

Another contribution of the paper is that it reports that thefirms take decisions
on hedging and indebtness simultaneously. The use of currency derivatives in-
creases debt capacity, leading to higher levels of leverageand debt denominated in
foreign currency.

The paper corroborates the idea of Judge (2003) that the study of hedging poli-
cies outside the developed world might show the importance of country-specific
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factors not encountered in previous studies. This paper shows that the fact that
developing countries are more susceptible to negative external shocks, usually as-
sociated with huge devaluations of home currency, and the companies hold high
levels of foreign currency denominated debt change the nature of the companies’
hedging activities.
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Appendix

Description of Variables25

• Debt-to-Assets – The total amount of debt divided by total assets.

• ADR – Dummy variable assumes the value of 1 if the company issues Amer-
ican Depositary Receipts and 0 otherwise.

• Foreign Assets / Total Assets – The total amount of assets thecompany
holds that earn the variation in the nominal exchange rate plus a premium
during the period. These can be Treasury bonds (NTN-E), Central Bank
bonds (NBC-E), assets invested in foreign banks, and cash inforeign cur-
rency divided by total assets.

• Foreign Debt / Total Debt – Total foreign currency denominated debt in US
Dollar translated into Brazilian Real by the exchange rate at the end of the
year divided by the total debt expressed in Brazilian Real.

• Foreign Sales / Total Sales – Foreign sales in US Dollar translated into
Brazilian Real by the exchange rate at the end of the year divided by the
total sales expressed in Brazilian Real.

• Foreign Operations – dummy variable assumes the value 1 if the company
has foreign production subsidiaries.

• Gross Margin – Total calculated EBIT divided by sales.

• Investment to Sales – Change in firms permanent asset dividedto total gross
sales.

• Tangibility – Total Assets minus current assets divided by total assets.

• Market-to-Book – Market value of equity divided by net worth.

• Size – The logarithm of total gross sales in Brazilian Real translated into US
Dollar by the exchange rate at the end of the year.

• Ownership – Dummy variable that assumes the value 1 if the firmis owned
by domestic agents and 0 otherwise.

• Derivatives / Total Assets – Total notional amount of currency derivatives
divided by total assets. The amount of derivatives is reported in the compa-
nies’ annual reports under the item financial instruments.

• Current Ratio – The ratio of current assets to current liabilities.

• Tax Loss Carry-forward / Total Assets – The fraction of the current and pre-
vious losses used for a reduction in taxable income divided by total assets.

25If not mentioned, data were drawn directly from companies’ annual reports.
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