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Abstract
This paper studies the use of foreign currency derivatives for a sample of non-financial Brazilian companies from 1996 to 2004. The paper reports that some of the hypotheses levied by the optimal hedging literature are able to explain both, the decision of using and how much to use currency derivatives by Brazilian companies. Moreover, the paper shows that the macroeconomic environment and country-specific factors not analyzed in the previous empirical works also play a role on the determination of companies’ use of currency derivatives. 

Introduction

The corporate finance literature has not found a consensus about the reason companies incur in 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. 


One flaw of the existent literature is that most of previous papers analyze companies’ 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 activities would be more useful for companies since it would allow them to reduce the effects of this instability on their balance sheets. 
 In addition, financial market imperfections are more pronounced in these countries what would lead more room for gains of hedging.


Although extensive for developed countries, the empirical literature that analyses the risk management practices, especially the use of derivatives, by companies in emerging markets is still scarce.
 This paper fills this gap 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 of study Brazil has suffered from two main exchange rate crises
 makes the Brazilian experience a proper case study for the analysis of the behavior of companies under high volatility of macroeconomic fundamentals. 


The paper is also related to a growing literature in international finance that analyses the role of the interaction between Central Banks policy decisions and companies’ financial policies. Our dataset allows us to assess companies’ hedging activities under two different exchange rate regimes, a (quasi-)fixed exchange rate regime from 1996 to January 1999, and a floating one afterwards; therefore, we can analyze whether the macroeconomic policy adopted by the government and the Central Bank has an influence on the behavior of companies. 
 


The main results can be summarized as follows: the decision of using 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 order 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 financial distress is higher are also more likely to use foreign currency derivatives. Foreign firms and firms that issue American Depository Receipts (ADRs) are more prone to use currency derivatives in order to signal to investors better risk management practices. More profitable firms are less likely to hedge and liquidity is a complement to the use of currency derivatives. The results confirm that there is a relationship between the use of derivatives and the monetary policy; companies have increased their hedging activities under the floating exchange rate regime. 



The results show that the extension of the use of currency derivatives, i.e., the decision of how much to hedge is determined positively by the company size. The same happens with companies with higher levels of foreign currency denominated debt to total debt. Differently than previous papers, the paper found a negative relationship between the extension of hedging and the ratio of foreign sales to total sales and foreign operations, evidencing that country-specific factors have an impact on companies’ use of currency derivatives. In the case of emerging markets such as Brazil, considering that the foreign currency denominated debt is viewed as the main risk factor for Brazilian companies since the country is more prone to negative international shocks that are associated to devaluations of its own currency, companies see their foreign currency revenue as a “natural” hedge to offset negative shocks on the liability side of their balance sheets. Finally, differences in companies’ growth opportunities are able to explain differences in the extension of companies’ use of currency derivatives. 

The paper proceeds as follows. In section 2, it gives a brief overview about the literature that analyses the determinants of companies’ hedging activities. Section 3 shows the data used in the analysis. Section 4 reports the main results. Section 5 concludes.
Determinants of Hedging
The relationship between corporate financial policies and its value was established by Modigliani & Miller (1958). According this well-known theorem, in a world with no taxes, no transaction costs and a fixed investment policy, a company value would not be affected by companies’ decision of hedging. There will be no value in hedging since investors could hedge their own portfolio by taking action themselves in financial markets. Therefore, in order to analyze the main determinants of companies’ decision of hedging, one should depart from the assumptions of Modigliani-Miller theorem by considering the effects on companies’ financial policies of their tax liabilities, transaction costs or investment decisions. 
Theoretical literature
The theoretical literature gives some guidance about the determinants of companies’ hedging activities. 

Smith and Stulz (1985) assert that given a convex corporate tax system, by reducing the variability of firms' cash flow, hedging would reduce their tax liability, leading to an increase in the post-tax value of the firm. Therefore, it would be optimal for firms to hedge. They also show that hedging would reduce the expected bankruptcy costs, what would increase the expected payoff to firm’s claimholders; thus, hedging would raise companies’ value by reducing the variability of future cash flow of a firm. 

The managerial risk aversion might also be a determinant of companies’ hedging activities. Smith and Stulz (1985) analyze the possibility that risk-averse managers would prefer to hedge, because reducing the variability of a firm’s cash flow would increase its expected utility, since it is dependent on the firm’s payoffs. DeMarzo and 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. (1992) show that if capital markets are imperfect, hedging would increase 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 of the exchange rate. Firms whose cash flow is more sensitive to exchange rate fluctuations would derive great benefits from hedging; this would be the case for 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 denominated 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.



The international finance literature indicates the possible existence of a relationship between companies’ hedging activities and the macroeconomic policy, especially the monetary policy. Burnside et al. (1999) build a model in which implicit guarantees given by the government induce firms and financial intermediaries 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 expected 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 government guarantees, it would be optimal for firms to hedge their exchange rate risk completely.

    Schneider and Tornell (2003) emphasize the role of government guarantees and asymmetries in sectorial 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, since foreign 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 of bankruptcy costs, they would prefer to hedge the exchange rate risk. These authors show that, under the fixed regime, firms in the non-tradable sector can grow faster by relaxing their borrowing constraints, but in the event of a depreciation, these companies will suffer heavily from balance sheet problems; therefore, the existence of government guarantees related to the choice of a fixed exchange rate regime imposes temporal restrictions on 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 mismatches on their balance sheets; on the contrary, the floating exchange rate regime would induce companies to take seriously the exchange rate fluctuations, leading them to improve their risk management activities by matching the currency composition of their assets and liabilities.
Empirical Literature



There is a vast empirical literature that attempts to discriminate among different theories about determinants of hedging
 (Wysocki (1995), Mian (1996), Geczy et al. (1997), Graham and Rogers (2000), Allayannis and Ofek (2001) and Carter et al. (2001), among others).  Judge (2003) summarizes the results of fifteen studies on the topic. In general, He found little support for tax reasons and managerial risk aversion for hedging.
  In addition, almost none of the papers studied corroborates with the financial 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 between growth opportunities and hedging. In addition, He found strong support for the existence of economies of scale in hedging. 


He also established a strong relationship between foreign currency cash flow volatility and hedging. For example, Allayannis and Ofek (2001) discovered from a sample of 500 U.S. companies that the choice and the extension of companies’ foreign borrowing can be explained by their foreign exposure. These authors see this fact as evidence that American companies use foreign debt to hedge their foreign exposure. Similarly, Kedia and Mozumbar (2002) found evidence that U.S. companies use foreign debt as a way to hedge their foreign exposure.


Although extensive, none of the previous papers analyses hedging practices in emerging markets, where exchange rate crises create a natural experiment in risk management practices. Exception are Allayannis et al. (2003) and Kim et. al. (2005). In Allayannis et al. (2003), the authors study the use of foreign currency derivatives from a sample of East-Asian companies right before the financial crisis in 1997. Kim et. al. (2005) analyses hedging practices for a sample of Korean companies. Moreover, unlike this paper, none of the previous papers studies the relationship between the use of derivatives and the macroeconomic policy. 
Data
I have gathered data from two main sources: Economática and companies’ annual reports. Economática gives stock market returns and accounting data for all publicly traded companies in Brazil. Data was also gathered directly from companies’ annual reports, if some information was not available, or to confirm the quality of data. I used data from a sample of Brazilian non-financial companies from 1996 to 2004. The description of all variables used throughout the text is shown in the appendix. The period from 1996 to 2004 was chosen because the use of derivatives was required to be reported only after 1995. 
 Data from a total of 212 non-financial companies was used. It represents more than two thirds of all publicly traded companies and more than three quarters of market capitalization. 

There is no systematic information about foreign sales. Sometimes it is reported together with gross sales, sometimes under the comments from managers to shareholders, or in the accompanied notes. Some companies were mentioned as exporters, but they did not report the amount of sales; in this case, such companies were contacted directly through electronic mail. In the end, I had to discard seven companies mentioned as exporters because neither reported the amount of their foreign sales nor answered my emails. 

The use of currency derivatives and foreign currency debt variables are available in the annual reports under the accompanied 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 group foreign assets as any asset the company 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 in foreign currency. 

 Figure 1 shows the evolution of nominal exchange rate R$/US$ during the period.
 From 1995 to 1998, Brazil adopted a crawling-peg exchange rate regime
, and suffered from several speculative attacks, especially during the Asian and Russian crises. Central Bank reacted promptly to such attacks by raising interest rates in order to maintain the regime, demonstrating clearly its commitment to the exchange rate regime even at the cost of maintaining high interest rates, increasing the public debt and causing an economic recession. As shown by Rossi (2005), this first period was characterized by a low volatility of the nominal exchange rate and by a high volatility of the nominal interest rate and domestic stock-market returns (Ibovespa).

    After a speculative attack in January 1999, the currency was allowed to float, and an inflation-target system was adopted. After tightening monetary and fiscal policies, Brazil succeeded in stabilizing inflation and the economy could quickly recover from the crisis. In 2002, due to the possibility that a new president not aligned with policies then in force 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, when the new government reinforced the choice for an orthodox macroeconomic policy and a positive external shock represented by an increase in the price of the main commodities exported hit the country, home currency started to appreciate. 

Table 1 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) that assert the possibility that an increase in the volatility of the exchange rate would lead to higher costs of hedging; therefore, one could observe less, not more hedging when exchange rates are less stable. Moreover, Table 1 shows that with the appreciation of home currency in the period 2003-2004 there was a reduction in the use of currency derivatives and foreign assets. Table 1 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. 

Table 2 reports the results for the choice among currency derivatives and shows that currency swaps are the most preferred among all possible derivatives. This can be viewed as evidence that the use of currency derivatives by Brazilian companies is linked to their attempt to reduce their foreign currency exposure and are not for 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. By 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. These practices are completely different from those found in previous studies of developed countries. Geczy et al. (1997) show for a sample of U.S. companies that forward contracts, or a combination between forwards and options contracts, were the most preferred instruments. Judge (2002) presents similar results for a sample of British companies. He finds that forwards were the most frequently used instruments, followed by swaps and options. The preference for swaps is stable across periods and, therefore, is independent from the exchange rate regime. It might be proved that the main concern of Brazilian hedgers was the possibility that fluctuations of the exchange rate could affect their liabilities. This fact will be tested in next section.

Table 3 reports summary statistics for the comparison between users and non-users of currency derivatives. Although Table 3 does not show any causal relationship, it helps to clarify differences between foreign currency derivative users and non-users. Companies can use foreign assets as substitutes for or complements to the use of derivatives. Table 3 suggests that Brazilian 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.

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 constrained, i.e., more dependent on their internal funds, they would use more in order to avoid fluctuations in their cash flow. Table 3 shows that users of currency derivatives are larger than non-users, a strong indication to the existence of fixed costs of using derivatives. 

Table 3 also supports the idea that companies use currency derivatives to reduce their foreign exposure. Companies with higher ratios of foreign sales to total sales, firms that maintain foreign operations, and those with higher levels of foreign debt to total debt are more likely to use currency derivatives.
 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 3 shows that this pattern appears in the data. There is a positive relationship between investment opportunities measured by companies’ market-to-book ratio and the use of derivatives. 

The results reported in table 3 confirm that firms use currency derivatives in order to reduce their expected bankruptcy costs. Derivative users have higher ratio of debt to assets and lower interest coverage, although only the former is statistically significant. Table 3 also shows that there is no evidence that firms use currency 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. 


Finally, there is evidence that companies use currency derivatives as a way to signal to investors. Table 3 corroborates with this hypothesis, indicating a positive relationship between the use of currency derivatives and the issuance of ADRs. In addition, there is a relationship between ownership and the use of derivatives. Foreign companies seem to use more extensively currency derivatives.

 
Nance et al. (1993) argue that more profitable firms make less intense use of currency derivatives, since they will be more able to offset variations in their cash flow. Yet, data shows no statistical difference between users and non-users of currency derivatives with respect to their profitability. Liquidity represented by the current ratio would also be a substitute to the use of currency derivatives. Table 3 reports that there is no difference between users and non-users with respect to this variable. 
Determinants of the Use of Currency Derivatives
In this section, it is empirically analyzed the main determinants of the use of currency derivatives during the period from 1996 to 2004.  I follow Allayannis and Ofek (2001) using a two-stage estimation. In the first stage, the determinants of the firm decision of using currency derivatives are estimated. Given that the firm chose to use currency derivatives, in the second stage, I estimate the firm decision of the extension of using currency derivatives. For both estimations, following empirical specification is used:
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 are the dependent variables:  In the first step, a binary variable that assumes the value of 1 if the firm uses currency derivatives and 0, otherwise. Therefore, a logistic estimation is performed.  In the second stage, the ratio of total amount of currency derivatives to total assets
 for the users of currency derivatives is used and a truncated regression is performed.  
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 is the set of explanatory variables. This specification allows me to control not only differences across firms that are not captured by the explanatory variables, but also the effect of the change on the macroeconomic environment that took place during the period. Equation (1) is estimated using a random-effects estimator. 
  
Results
The results for estimation of (1) over the whole period are in Table 4, which shows that there is a positive statistically significant relationship between the size represented by the logarithm of companies’ total sales and companies’ decision of using currency derivatives. Consistent with the existence of fixed costs of hedging, larger firms are more likely to use currency derivatives. This result is consistent with previous results for more developed countries. 

Table 4 confirms that companies’ desire to reduce their foreign exchange exposure is one of the main determinants of their use of currency derivatives. Table 4 reports that the ratio of foreign debt to total debt is a significant determinant of the decision of companies’ use of currency derivatives. Adding the 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 in the exchange rate.
  In addition, Table 4 shows that exporters are also more likely to use currency derivatives. 

The results in Table 4 give no evidence that there is a relationship between companies’ decision of using currency derivatives and growth opportunities. Both, the coefficient of companies’ market-to-book ratio and the proxy for the interaction between growth opportunities and financial distress are not statistically significant. 

The possibility of incurring in costs of financial distress is also a determinant of the use of currency derivatives. Table 4 shows that there is a positive relationship between the ratio of debt to assets and the use of currency derivatives. 

The results in Table 4 are consistent with the hypothesis that companies’ use currency derivatives as a manner of signaling better managerial abilities. Companies that issued American Depository Receipts (ADRs) and foreign-owned firms are more likely to use currency derivatives, sending a signal to foreign investors that they are trying to maximize the value of the company by avoiding disruptions on their cash flow. 

Table 4 indicates that companies see profitability as a substitute to the use of currency derivatives. Firms with higher gross margin ratios are less likely to use currency derivatives. Yet, liquidity represented by the ratio of 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. 

Finally, Table 4 confirms that not only cross-sectional variables determine the use of currency derivatives by Brazilian companies, but also the macroeconomic environment, which causes an impact on companies’ decision of hedging. All time dummies are statistically significant. Moreover, the results confirm the hypothesis that companies will hedge less under fixed exchange rate regimes and the opposite would happen under a flexible exchange rate regime, corroborating with the idea that a fixed exchange rate regime lead companies to disregard their exchange rate risk and the floating regime would induce them to take seriously their exchange rate exposure. 

Corroborating with Allayannis and Ofek (2001), the results confirm that there are differences in the determinants of firms’ decision of using and how much to use currency derivatives. Therefore, our two-step procedure is more suitable for analyzing the behavior of such companies. 

Results in Table 4 show that larger firms make a more extensive use of currency derivatives, confirming that there are economies of scale in using currency derivatives. Table 4 also shows that an interesting pattern happens with respect to the relationship between the use of currency derivatives and companies’ foreign exchange risk. Companies with higher ratios of foreign debt to total debt make a more extensive use of foreign currency derivatives. This is expected since foreign currency liabilities are the main risk factor for companies’ exchange rate exposure. But, defying expectations, there is a negative relationship between the extent of hedging and the ratio of foreign sales to total sales
 and companies’ foreign operations. Brazilian exporters might see their foreign sales and foreign activities as a “natural” hedge to the exposure that derives from their foreign currency liabilities. Moreover, exporters give low probability to the possibility of a valuation of domestic currency; therefore, they do not expect a loss of revenues due to fluctuations in the exchange rate. Given the costs of hedging, they prefer to hedge less, focusing more on the liability side of their balance sheets.

Table 4 shows that the underinvestment hypothesis is important to explain cross-sectional differences among users of currency derivatives. These results indicate that there is a positive relationship between the amount of derivatives used and companies’ growth opportunities. Firms with higher growth opportunities use currency derivatives in order to avoid the underinvestment problem as argued by Froot et al. (1993). Other variables and macroeconomic environment seem not be important to the decision of how much to use currency derivatives. 

Robustness tests

The paper assumes that the decision of the use of currency derivatives is taken in two steps. First, firms decide to use the derivative and then, how much to use. One alternative is that these decisions are taken in one step. As discussed by Allayannis and Ofek (2001), this is an empirical question to be analyzed. As a robustness test, I also estimate a one-step simultaneous decision by performing a Tobit estimation of the ratio of the amount of derivatives used to total assets, and the results are in line with the results presented in the text. 
 

A second specification in order to control a possible endogeneity of the explanatory variables, as discussed by Geczy et al. (1997), is used. Decisions of hedging and borrowing might be taken simultaneously by the firms; therefore, a simultaneous equation framework is estimated in order to control this problem
.  A two-stage estimation method is used. In the first-stage, OLS regressions are estimated for the ratio of debt to assets variable, and then equation (1) is estimated by replacing the endogenous variables with the fitted values from the first stage.
 The qualitative results were unchanged. 

Finally, an unbalanced panel in the estimation since some companies leave the sample during the period is used. Estimates were made only in respect of companies that stayed during the whole period, a total of 142 companies. Again, the main results presented were unaltered. 
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 larger companies’, companies with higher foreign currency exposure and with higher probability of incurring costs of financial distress are more likely to use foreign currency derivatives. Moreover, this paper evidenced that not only cross-sectional differences affect the use of currency derivatives, but also the macroeconomic environment, which causes an impact on companies’ hedging policies.  


The paper also shows that there are differences between the decision of using currency derivatives and how much to hedge. Larger companies, companies with higher growth opportunities make a more extensive use of currency derivatives, corroborating with the theories about optimal hedging. Differently than the results for developed countries, given firms chose to hedge, exporters and companies with foreign subsidiaries use 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. 


The paper corroborates with the idea of Judge (2003) that the study of hedging policies outside the developed world might show the importance of country-specific factors not encountered in the previous work. In the case of developing countries, which are susceptible to negative external shocks, usually associated with huge devaluations of home currency and companies hold high levels of foreign currency denominated debt, the main concern of companies is the negative impact of such fluctuations on the liability side of their balance sheets and foreign currency revenue is viewed as a “natural” hedge to these shocks. 

Appendix
Description of Variables

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

· Foreign Equity Listing – Dummy variable assumes the value of 1 if the company issues American Depositary Receipts.

· Foreign Assets / Total Assets – The total amount of assets the company 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 in foreign currency divided by total assets. 

· Foreign Debt / Total Debt – Total Foreign 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.

· Interest Coverage – Total calculated EBIT divided by interest expenses.
· 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 firm is owned by domestic agents and 0, if otherwise.

· Derivatives / Total assets – Total notational amount of currency derivatives divided by total assets. The amount of derivatives is reported in companies’ 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 previous losses used for a reduction in taxable income divided by total assets. 
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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. 
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Table 1

Summary Statistics for Companies’ Hedging Activities

Table 1 reports firms’ choice to hedging from 1996 to 2004 to all firms in the sample. Foreign Assets include government bonds and investment abroad. Currency Derivatives include the use of swaps, futures, and options. 

	
	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


Table 2
The Choice of Currency Derivatives

Table 2 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


Table 3

Summary Statistics

Table 3 reports the mean of variables used 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 of foreign 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

	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*

	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   Ratio 
	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

	Interest Coverage
	No
	6.731
	5.489
	4.688
	7.561
	10.084
	10.439
	3.680
	4.643
	6.293

	
	User
	3.051
	2.332
	3.096
	2.789
	3.101
	3.122
	2.152
	3.511
	5.384

	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

	Other

	Foreign Equity Listing 
	No
	0.122
	0.133
	0.150
	0.173
	0.179
	0.161
	0.175
	0.210
	0.210

	
	User
	0.333*
	0.381*
	0.382*
	0.333*
	0.368*
	0.395*
	0.373*
	0.391*
	0.391*

	Ownership 
	No
	0.878*
	0.867**
	0.808*
	0.801**
	0.828*
	0.857*
	0.854*
	0.880*
	0.900*

	
	User
	0.667
	0.714
	0.765
	0.688
	0.667
	0.684
	0.711
	0.672
	0.641

	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


Table 4
Results for determinants of the use of Currency Derivatives
Table 4 reports the results for determinants of the use of Currency Derivatives from 1996 to 2004. The first stage analyses the decision of hedging. The second stage analyses determinants of the extension of the use of foreign currency derivatives. Results are from random effects estimation. Asterisks (*,**) denote 5%, and 10% level of significance. Standard errors are in parenthesis. 
	Variable
	First Stage
	Second Stage

	Size (log Total sales)
	1.64

(0.18)*
	0.0929

(0.0523)**

	Foreign Sales / Total Sales
	2.14

(0.69)*
	-0.068

(0.021)*

	Foreign Debt / Total Debt
	2.33

(0.51)*
	0.100

(0.018)*

	Foreign Operations Dummy
	-0.137

(0.379)
	-0.023

(0.012)**

	Market-to-Book ratio
	0.041

(0.11)
	0.014

(0.0059)*

	(Market-to-Book ratio)*(Debt-to-assets)
	0.079

(0.198)
	0.018

(0.008)*

	Debt-to-Assets
	1.31

(0.75)**
	0.047

(0.029)

	Tax Loss Carry-Forward / Total Assets
	-5.77

(7.47)
	0.00568

(0.0424)

	Foreign Equity Listing
	1.06

(0.329)*
	-0.00759

(0.0123)

	Ownership
	-1.42

(0.33)*
	0.00727

(0.011)

	Gross Margin
	-2.14

(1.24)**
	0.00752

(0.0413)

	Current Ratio 
	0.478

(0.201)*
	0.000319

(0.00732)

	Foreign Assets / Total Assets
	-1.38

(3.69)
	0.028

(0.075)

	Time Dummies

	1996
	-1.49

(0.55)*
	0.0192

(0.0199)

	1997
	-1.57

(0.540)*
	-0.00838

(0.0181)

	1998
	-0.617

(0.154)*
	-0.00235

(0.0151)

	2000
	0.816

(0.417)**
	-0.0106

(0.0131)

	2001
	2.179

(0.436)*
	0.0159

(0.0127)

	2002
	2.493

(0.452)*
	0.0317

(0.0127)*

	2003
	1.479

(0.457)*
	0.00877

(0.0138)

	2004
	1.239

(0.462)*
	-0.0182

(0.0142)

	N
	1605
	462

	Log Likelihood
	-469.7
	557.4


� In emerging markets, periods of relative stable growth are usually followed by turbulent periods when output plummets; this is denominated by the international finance literature as the ‘sudden stop problem’ (Dornsbusch, Goldfajn and Valdés, 1995). 


� Exceptions are Allayannis et al. (2003) and Kim et. al. (2005), both studies for Asian countries.  One advantage of our study is that we use data collected directly from companies’ annual reports which allows us to analyze the determinants of the decision of using and how much to use currency derivatives.  


� The first one took place in 1999 and the second in 2002. 


� Moreover, 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. 


� Rossi (2005) shows that foreign currency denominated debt is the main negative factor on companies’ foreign exposure for a sample of Brazilian companies. 


� A fixed exchange rate regime would be a manner of inputting guarantees to the firms. 


� It is important to emphasize that in this text hedging and the use of derivatives are used as synonymous. Although as discussed by Judge (2003) firms might use derivatives as a way to speculate in financial markets, it is difficult to believe in this fact for countries such as Brazil. 


� Only 2 out of 15 studies show a significant relationship between taxes and hedging. 


� I emphasize this result because the role of foreign currency denominated debt is completely in emerging markets. Holding foreign debt is a risk, not a way to hedge. 


� Securities and Exchange Commission of Brazil - CVM Ruling Nr. 235/1995.


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


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


� Strictly speaking, a system of bands was adopted with the top and bottom of the band being devalued at a fixed rate.





� Note that only the ratio of foreign debt to total debt is consistently statistically higher for derivative users. 


� Similar results were found using the ratio of total amount of derivatives to companies’ market value. 


� I run a Hausmann specification test in order to choose between a fixed and random effects specification. The results lead us to choose the random effects specification. 


� In fact, Rossi (2005) shows that the ratio of foreign debt to total debt affects negatively companies’ exchange rate exposure. 


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


� I give anecdotal evidence by quoting a Brazilian journalist. “… Brazilian exporters should have avoided complaints about the valuation of Brazilian Real if they have considered that a floating exchange rate regime 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 by hedging they would limit the value of their revenues”. Sonia Racy, O Estado de São Paulo, 08/12/2003.


� Exception for the year 2002 that has a positive impact on companies’ use of currency derivatives. 


� Judge (2003) argues that this distinction in firms’ decision is important since most of the theoretical hypothesis establishes 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 to be the same in two decisions. Our results confirm that this is a strong assumption. 


� Note that only the ratio of debt to assets is considered as endogenous. 


� I use the ratio of total tangible assets to total assets as my instrument, since the corporate finance literature states a relationship between tangibility (collateral) and firms’ capital structure. 


� Results are available upon request. 


� If not mentioned, data was obtained directly from companies' annual reports.
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