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Abstract- This article posits information asymmetric as an endogenous decision variable and analyzes its effect on this 
relation between exchange rate exposure and derivatives usage for the 3 years of time span from 2005 to 2007. Empirical 
results obtained from the equation model confirm the mutual interactions among exchange rate exposure, information 
asymmetric and derivatives usage. Exchange rate exposure is positively related to information asymmetric, the results also 
seem to vary with the firms’ level of information asymmetry. Derivatives usage is negatively associated with exchange rate 
exposure, which highlights the relevance of the information asymmetry hypotheses. It implies that the level of information 
asymmetry is adjusted to lower level by derivatives usage and allows firm to manage their exchange rate exposure. 
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I. INTRODUCTION 
 
For the last decade, there were certain events which 
were substantial in the global economy damaged the 
countries and firms to the large extent. Accordingly, 
it led to the influences of the changing economy and 
the interest rates realignment by governments that 
affected foreign exchange rate variance and damaged 
firms whose cash flows were highly dependent on 
exchange rate.  
During the time span of this study traced from 2005 
to 2007, the financial turmoil in the world’s largest 
economy was threatening the global economy in 
recent years. The subprime mortgage crisis has arisen 
since 2007. Not only investors but also industries 
may experience tough times. In fact, the problem was 
masked by high house price during the time of 2003 
to 2005. Once the high soaring price cannot bare the 
market, it would collapse like the turning point of 
2007. The Fed Reserve thus concerns the weakening 
economy and turmoil in the financial markets and 
then intends to lower its federal funds rate since 2008.  
According to capital structure irrelevance theory 
(Modigliani and Miller, 1958), firms cannot increase 
value through risk management to eliminate 
unsystematic risk with the assumptions of no tax, no 
contracting costs and fixed investment policy because 
investors can diversify investment portfolio on their 
own. However, risk management can indeed enhance 
value when the above assumptions are loosened in 
realistic world. Furthermore, the agency theory 
assumes that managers are risk averse, 
managerial risk aversion is an incentive to deviate 
from the optimal hedging position. Smith and Stulz 
(1985) support the hedging can against managerial 
risk aversion and maximize a firm’s value.  
Derivatives are well-known tools for managing 
exchange rate exposure. Empirical literature verifies 
that financial hedging is a possible mean to reduce 
exchange rate exposure (Allayannis, Ihrig et al. 2001, 
Carter, Panzalis et al. 2003, Kim, Mathur et al. 2006, 

Allayannis, Ofek 2001, Makar, Huffman 2008). 
Bartram et al. (2009) also suggests that financial 
hedging is effective in reducing exposure. This paper 
finds the negative relation between exchange rate 
exposure and derivatives usage.  
Apart from measuring the exchange reate exposure, 
the level of information asymmetric is another critical 
factor to affect firm value. Previous literature finds 
evidence that information asymmetric problem leads 
to increase transaction costs. The disadvantage 
contains not only lower stock price but also higher 
rate of return required by investors. Firms thus should 
dedicate to use derivatives to adjust firms’ 
information asymmetric. Breeden and Viswanathan 
(1998) conjectured that hedging may largely reduce 
noise resulted from exogenous factors and be faced 
less information asymmetry by investors. Dadalt et al 
(2002) proved the argument that the use of 
derivatives tend to have lower asymmetric 
information regarding a firm’s earnings.  
Linsmeier et al. (2002) hypothesize that FRR No. 481 
disclosures reduce investors’ uncertainty and 
diversity of opinion sufficiently to eliminate the 
trading volume, a proxy for information asymmetry, 
and sensitivity to changes in foreign currency 
exchange rates. Linsmeier et al. (2002) find that 
information asymmetry is positively associated with 
the exchange rate exposure. The disclosure of firm’s 
information can diversity of opinion for complex 
foreign currency exchange rate exposures.  
The study focuses on the US S&P100 non-financial 
firms from January 2005 to December 2007 during 
the 3 years of time span influenced by the recent 
significant economic events. Aboody and Lev (2002) 
argue that research and development (R&D) is a main 
source of information asymmetry. Since these S&P 
100 firms involve high percentage of R&D. it is 
desirable to find sample firms’ extent of exchange 
rate exposure and information asymmetry.  
The results show that about 47% of firms have 
significant exchange rate exposure in 2007, it is 
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substantially higher than previous findings. 
Accompanied by the international, liquidity, growth 
opportunity and underinvestment, firms are 
 
1 SEC Financial Reporting Release No. 48 (FRR 48) provides 
useful information to investors regarding firms' risk exposures. It 
required firms to disclose how they account for derivatives and 
provide quantitative and qualitative disclosures about exposure to 
market risk, such as foreign currency exchange rates   
 
prevalent with exchange rate exposure. Furthermore, 
the paper use additional control variables based upon 
the related literature, and go on to consider their 
possible effects on exchange rate risk exposure. The 
study offers a potentially clear empirical test of the 
relation of nonfinancial firms’ derivative use and 
exchange exposure especially when they are 
mandated to use derivatives to adjust information 
asymmetric. Indeed, firms with a propensity for the 
extensive use of derivatives can adjust information 
asymmetric tend to have lower observable exposure 
to exchange rate risk.  
This paper is organized as follows. Section 2 
examines previous literature on exchange rate 
exposure, hedging and information asymmetric. 
Section 3 presents the research hypotheses, 
estimation framework.  
 
II. LITERATURE REVIEW 
 
2.1 The relation between information asymmetry 
and exchange rate exposure 
Foreign exchange risk may arise from a contractual 
obligation entered into by a public sector agency to 
obtain or supply goods and services or to undertake 
borrowings or investments in a foreign currency. 
Bartov and Bodnar (1994) state that the market does 
not fully convey information about firms' sensitivity 
to foreign currency exchange rate fluctuations until 
that sensitivity affects reported accounting earnings. 
Firms with high exposure towards experience greater 
variation of information.  
 
The agency conflicts arise when the ownership of 
insider holders and institutional ownership might 
increase the information asymmetry. Géczy et al. 
(1997) show that costs of agency with creditors can 
induce the businesses to speculate. Firms can choose 
excessively risky investments, the speculating to 
increase the volatility of the firm's exposure 
Linsmeier et al. (2002) use trading volume sensitivity 
of firms as a proxy of the information asymmetry, 
they find that information asymmetry is positively 
associated with the exchange rate exposure.  
 
This paper develops a regression to test the level of 
information asymmetric against exchange rate 
exposure as follows:  
 
H1: Firms with higher information asymmetries leads 
to higher exchange rate exposure.  

2.2 The relation between derivatives usage and 
exchange rate exposure 
Derivatives is an important financial hedging tools to 
manage foreign exchange exposure. Birt et al. (2013) 
also show that forward and options contracts are the 
most common use in hedging financial risks in 
corporations. Agency costs generated by the firm’s 
capital structure create a link between the firm’s 
derivatives policy and its 
exposure decisions. In the theory of agency costs, 
managerial incentives could lead to use more 
derivatives and intend to lower exchange rate 
exposure. Managers have incentives to hedge when 
they own a large number of firm shares. Bodnar et al. 
(2013) examine the derivatives choice by managerial 
preferences in related to hedging currency exchange 
exposures and exchange rate volatility risk. Bartram 
(2000) states that agency problems arise, when risk 
adverse managers to hedge, even though it might not 
be in the interest of the shareholders (Bartram 2000, 
Géczy, Minton et al. 1997). Bligh (2012) document 
that hedging practices can provide certainty cash 
flows beyond the reduction in cash flow volatility, 
which is another beneficial determinants of hedging 
exposure risk, that could support firms with motives 
to reduce agency costs.  
Several empirical studies have also made an effort in 
finding out how hedging affects the exchange rate 
exposure of firms. Hentschel and Kothari (2001) find 
that financial hedging is a possible mean to reduce 
exchange rate exposure (Allayannis, Ihrig et al., 
2001; Bartram et al., 2009; Carter, Panzalis et al., 
2003; Kim, Mathur et al., 2006; Allayannis, Ofek, 
2001; Makar, Huffman, 2008). However, Chowdhry 
and Howe. (1999) argue that exposure cannot be 
effectively managed using financial hedges. Based on 
overall discussion, there is a negative hypothesis as 
follows：  
H2 : Firms use more derivatives can reduce the 
extent of information asymmetries.  
2.3The relation between derivatives usage, 
information asymmetry and exchange rate exposure 
The literature in finance yet does not support full 
explanations on the determinants of hedging financial 
risks and the decisions of derivatives use. Hedging 
that combine with the reduction of information 
asymmetry can make investors have a clearer view of 
firms’ earnings through analysts’ forecasts. 
Specifically, a firm eliminates the exchange rate risk 
by hedging that help the forecasts have more 
accuracy and lower dispersion and largely decrease 
the information asymmetry between a firm and 
investors (Dadalt et al., 2002). Firms can derive 
added value from hedging, it can prevent a firm from 
suffering financial distress.  
The existence of different kinds of market 
imperfections, such as incomplete financial markets, 
information costs, agency costs and probability of 
financial distress make foreign exchange 
management an appropriate concern for corporate 



International Journal of Management and Applied Science, ISSN: 2394-7926                                                     Volume-3, Issue-6, Jun.-2017 
http://iraj.in 

Information Asymmetirc, Exchange Rate Exposure, Derivatives: Evidence from Nonfinancial Firms 
 

84 

risk management. (Giddy and Dufey, 1992) It also 
implies that a hedged firm, being less information 
asymmetry can secure exposure more easily to 
control. Firms thus accordingly hedge in connection 
with the level of information asymmetry to avoid the 
presence of exposure is high. 
 
III. METHODOLOGY 
 
3.1 Measurement of exchange rate exposure  
In order to explicit firms exchange risk exposure, the 
majority of this paper studies on transaction risk2. 
Since transaction risk which leads the firm’s 
commitment to engage in foreign currency-
denominated sales or purchases is clearly measurable, 
and its effects are reported directly as gains or losses 
in operating income.  
The first step aims to measure the exchange rate 
exposure.Shapiro (1975) delineate that a transnational 
firm with the proportion of export sales, the level of 
foreign competition should exhibit exchange rate 
exposure. Jorion (1990) support the idea by using the 
ratio of foreign sales to total sales as a determinant of 
the exchange-rate risk. He and Ng (1998) investigate 
that the exchange rate exposure is significantly 
related to the level of export ratio. Nydahl (1999) find 
that estimated exposure is correlated with foreign 
sales. The basic model used in this paper is on the 
basis of traditional theoretical framework.［e.g. see 
Jorion (1990), He and Ng (1998), and Allayannis & 
Ofek (2001) ］The basic tool for measuring the 
firms’ currency exposure is as follows： 

 

 

 

 
Where 
 
2 Shapiro(1975, p. 26) argue that the exchange risk 
exposure can be partitioned into three 
parts：Accounting Exposure Transaction Exposure 
Operating Exposure.   

 

 
3.2 Measurement of information asymmetry  
In general, Geczy et al. (1997) conjecture that the 
higher amount of institutional ownership or be 
followed by more analyst tend to have lower 
information asymmetric because firms are under 
more pressure to use derivatives to hedge their short 
term exposure. Linsmeier et al. (2002) use trading 
volume sensitivity of firms as a proxy of the 
information asymmetry. Dadalt et al. (2002) use 
accuracy earnings forecast analysis that are earnings-
related to proxy for the information asymmetric. The 
goal of accuracy and dispersion are intended to 
investigate the difference between the analysts 
forecast of a firm’s earnings measured by earnings 
per share (EPS) and a firm’s real earnings. This paper 
is in line with Dadalt et al, (2002) to take analyst 
forecast accuracy as the absolute value of the average 
earnings forecast error, divided by the firm’s stock 
price as follows: 

 

 
3.3 Measurement the relation between derivatives 
and information asymmetry  
This paper developsaregression to test the level of 
information asymmetricagainst derivative usage. The 
hypothesis is that if firms use foreign currency 
derivatives and have lower exchange rate exposure. 
The structure of the ordinary least square regressions 
and prediction that this paper employsis as follows: 

 
Currencyderivatives usagein thispaper obtains from 
accounting footnotes to annual reports. This paper 
expects ACCURto have positive correlationwith the 
extent of information asymmetric between insiders 
and outsiders. 
3.4 Data and Control Variables  
3.4.1 Data  
Follow the concept of Allayannis & Ofek (2001), this 
paper estimates each firm’s exposure in thesample 
year using monthly return data during the three years 
surrounding. Since this sample years are 2005, 2006, 
2007, the paperintendsto estimate each year’s beta by 
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using three periods (2004-2006), (2005-2007), (2006-
2008) separately. Instead of using daily or weekly 
exchange rate indices, the paperuse monthly data 
which is less noisy. This studyestimates the currency 
rate changes on stock returns apart from market 
portfolio. To use the appropriate market portfolio to 
represent the proxy of the rate of return on the market 
portfolio, and use thesample’s index, S&P 500 
INDEX, which can more correctly delineate the 
market instead of NASDAQ Composite or Dow 
Jones Industrial Average.Furthermore, this study 
derives the data of firm-level variables from S&P 100 
on COMPUSTAT database. EPS analyst earning 
forecast are obtained from the I/B/E/S (Institutional 
BrokersEstimate System). 
3.4.2 Control Variables  
Prior research on derivativesuse, information 
asymmetricand exposuresuggests several factors that 
mayaffect the dependent variables exposurein 
Equation. The effects of these factors on the 
dependent variables are examined as followsand a list 
of variables and their definitions are described in 
Table 1. 
Tax Schedule.US firms face the progressive tax rate 
so this study suppose that firms will use hedge to 
avoid the fluctuation of the value before income 
tax.This study uses the proxy which is tax loss carry 
forwardis as same as Davies et al. (2006).I expect 
thatthe negative relationbetween exchange-rate 
exposure and tax schedule. 
Liquidity.This study uses current ratio rather than 
quick ratio to test hedging incentives. This paper 
excludes quick ratio which isn’t include inventory 
sincenowadays firms have shorter life cycle, 
relatively large inventories are often a sign of trouble. 
Liquidity ratio measures the ability of a firm to meet 
its maturing obligations. Therefore, a low liquidity 
level increases the firm’s risk of not being able to 
meet its maturing obligations. This study concludes 
that when firms face lowercurrent ratio which is equal 
to current assets divided by current liabilities, they 
willuse hedging instrumentand have lower exchange 
rate exposure.I expect thatthe exchange-rate exposure 
of a firm is positively related to the current ratio. 

 
Table 1.Description of Variables 

 

Liquidity.This study uses current ratio rather than 
quick ratio to test hedging incentives. This paper 
excludes quick ratio which isn’t include inventory 
sincenowadays firms have shorter life cycle, 
relatively large inventories are often a sign of trouble. 
Liquidity ratio measures the ability of a firm to meet 
its maturing obligations. Therefore, a low liquidity 
level increases the firm’s risk of not being able to 
meet its maturing obligations (e.g., interest payments 
on debt). This study concludes that when firms face 
lowercurrent ratio which is equal to current assets 
divided by current liabilities, they will use hedging 
instrumentand have lower exchange rate exposure.I 
expect thatthe exchange-rate exposure of a firm is 
positively related to the current ratio. 
Leverage.In case of causing distress, and bankruptcy, 
company will adopt hedge. He and Ng (1998) use 
long termdebt ratio as the proxy of financial 
problems. Particularly, Pindadoet al. (2006) argue 
that short-term debt is much easier for small firms to 
do external financing from banks and it’s hard to 
access the long-term debt markets. Thereason is that 
banks always concern small firms’default problems. 
Besides, bankers are thefirst to know financial 
distress situations of firms, and they can decide not to 
lend money again when loans mature. Since the list of 
S&P 100 islarge-cap companies, this paper focuses 
on considering the long-term debt ratio. This study is 
in line with He and Ng (1998) and Geczy, et 
al.(1997)usingthe ratio oflong-termdebt to total 
assetsas a proxy. I expect thattheexchange-rate 
exposure of a firm is positivelyrelated to long-
termdebtratio. 
Profitability.This paper conducts net profit margin as 
another factor to addressfirms’ hedgingpolicy 
affected by its margin. Netprofit margin is defined 
asnet profit divided by net revenues. The numbers is 
an indication of cost and benefitanalysis and reflects 
how effective a company is at cost control.Since the 
firms’ lifecycle is getting shorter, the replacement 
speed of electroniccommodity is getting fast. This 
paper assumesthat net profit margin will influence 
firms in adopting the hedging instruments. The lower 
net profit margin of the firms will make the firms be 
more incentive to hedge then the exchange 
rateexposure will be reduced. I expect thatthe 
exchange-rate exposure of a firm is positively related 
to the net profit margin. 
Growth Opportunities.Geczy et al. (1997)and 
Allayannis & Ofek(2001)find thatthe amount of R&D 
expendituresis positively associated with the use of 
currency derivatives. Then, this paper forms the ratio 
of R&D expenses dividedby total sales. I expect 
thatthe exchange-rate exposure of a firm is negatively 
related to the R&D ratio. 
Underinvestment. To reduce the underinvestment 
costs problem, following Nance (1993), He & Ng 
(1998), Chiao & hung (2000), Allayannis & Ofek 
(2001), Davies et al. (2006), this study use dividend 
yieldto test the firm’s incentive to hedge.The firm 
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with higher dividend payout ratio will tend to use 
more hedging instrument.I expect thatthe exchange-
rate exposure of a firm is negatively related to the 
dividend yield. 
 
The different regressions whicharesetofcontrol 
variables that are identified based on the theoretical 
arguments proposed and empirical evidence 
presented in the derivatives and finance literature, 
such as Greczy et al. (1997), He and Ng (1998), 
Davies et al. (2006) and Pindado et al. (2006), the 
paperlag control variables to correct for the 
endogeneity problem3. 
 
IV. EMPIRICALRESULTS 
 
Table2shows the numbers of firms with significant 
non-zero exchange rate exposure at the 1%, 5%, and 
10% levels.This study findsthat 47 percent, 22 
percent and 14 percent of the 72 firms are significant 
separately in 2007, 2006 and 2005. In general, the 
result of year 2007 is significant exposure than the 
previous findings. It accounts 47% significant 
compared to He and Ng (1998), Nydahl (1999) which 
only find 25%, 26% significant separately. 
 
The reasons that the significant levels increase by the 
time is the crisis of the subprime mortgage in 2007 
causing the exchange rate to be more fluctuated. On 
the other hand, the sample measures are the top 100 
firms of S&P 500 firms. This studycan conclude that 
the estimated exposure to exchange rate fluctuations 
not only varied substantially across companies but 
also varied across years. 
 
3 The variable addition test proposed by Wu (1973) is 
performed to examine the endogeneity of the control 
variables.   
 

Table2.Exchange Rate Exposure Coefficients 

 
4.1 Descriptive Statisticsand Correlation Matrix  
In this section the paperinvestigatesthe determinants 
in this study are related to the estimated exchange 
rate exposurein Table 3. 

Table3.Descriptive Statistics 

 
 

Table4 shows the Pearson’s correlation matrix 
between variables. The correlation coefficients 
amonginformation asymmetry, foreign involvement, 
liquidity, underinvestmentandsize are positive and 
statistically significantto theexchange rate exposure, 
only financial derivativesand leverageare negative 
and statistically to theexchange rate exposure. Firm’s 
derivatives usewhich would affect firm exchange rate 
exposure isrelated to its firm-level variables. Firms’ 
derivatives use which would affect firm exchange 
rate exposure is negatively related to its information 
asymmetry 
 

Table4Correlation Coefficient Matrixes 

 
and leverage, and foreign involvement,liquidity, 
profitability, growth opportunity andsize are positive. 
This paper conducts hypothesis ina multivariate 
setting using a cross-sectional analysis.Overall, the 
values of the variables are below 0.5, and thusthere is 
no collinear problem in the regression.   
4.2 The Determinants of Exchange Rate Exposure  
Table5presents the results for OLS, fixedeffects 
model, and random effects regressions of the use of 
derivatives on firm value. To determine the most 
appropriate model for the measure of information 
asymmetry, Lagrange Multiplier (LM) and Hausman 
tests were conducted. The former is used to examine 
the relative efficiency of the heterogeneous panel data 
models (fixed effects/ random effects models) against 
the homogeneous pooled ordinary least squares 
estimation. As a result of LM test, Ifavor OLS model 
and reject the panel model.  
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This paper estimates the relation between firm 
characteristics and currency exposure by using three 
econometric models. The effect of foreign 
involvementon exchange rate exposure is 
consistentwith the results of Shapiro (1975), Jorion 
(1990), Nydahl (1999) and Domingueza, Tesar 
(2006). This paper can conclude that theforeign 
involvement, liquidity,leverage, sizeand growth 
opportunityare significant determinantsvariables. 
Among these factors are consistent with Ipredict. 
Even though underinvestmentis significantly related 
with the exchange rate exposure among three models, 
its sign (positively) is not consistent with what this 
study would predict.  
 
Table 6presentsthe OLS regression. The derivative 
usage of the measure is negativelyrelated to the 
exchange rate exposure at 5% significance level and 
the sign is the same as Ipredict. However, the positive 
relation between information asymmetry and 
exchange rate exposure is consistent with my 
expectation. Indeed, this study finds important 
evidence that financial derivative usage is undertaken 
to reduce the information asymmetry which can 
decrease the firms’ exposure. The fourcontrol 
variables are found to have significance 
withexchange rate exposure, all are the same with 
what Iexpect. The result of OLS modelis in line with 
earlier study (e.g. DaDalt, Gay, and Nam, 2002).  
 
To determine the most appropriate model for the 
measure of information asymmetry, Lagrange 
Multiplier (LM) and Hausman tests were conducted. 
Therefore, this study takes the random effect model 
rather than ordinary least squares method (OLS). As a 
result of Hausman test, therandom effect is better 
than fixed effect. 
 
The results of derivatives usehave a negative impact 
on informationasymmetry and are significant at 10% 
level. Specifically,the random effect models all have 
more explanatory power across three models. 
 

Table5.The Determinants of Exchange Rate Exposure 

 

Table 6.The Effect of Financial Derivative Usage and 
Information Asymmetry on Exchange Rate Exposure 

 
 
CONCLUSIONS 
 
This studyexaminesthe impact of exchange rate 
exposureand derivative usage on information 
asymmetry for a sample of S&P100 nonfinancial 
firms using annual data for the period 2005 to2007. 
The paper not only focuseson the determinants of 
derivatives usage but also on its consequences to 
information asymmetry. The estimation of the 
exchange rate exposure is carried out in two steps.  
 
First, the result is a breakthrough in contrast withthe 
earlier results. I findthat 47 percentof firms have 
asignificant exchange rate exposure in 2007 and there 
areabout 22 percentand 14 percentin 2006 and 2005. 
This is substantially higher percentage than earlier 
results for US companies. Iidentify which firm-level 
factors can be contributedto exchange rate exposure. 
Theresult is thatforeign exposure is found to increase 
with foreign sales. Firms with big size, lower foreign 
involvement, liquidityand leveragetend to have 
smaller exposures.Derivatives usage can 
diminishtheexchange rate exposure. The paper thus 
can conclude that hedging activities can reduce the 
probability that a firm will go bankrupt and thereby 
reduce the expected costs of financial distress. 
 
Second,this paper investigates whether exchange rate 
exposure and derivative usage have an influence on 
the information asymmetry which refers to insiders of 
firms. This study finds important evidence that 
financial derivative usage is undertaken to reduce the 
information asymmetry which can decrease the firms’ 
exposure. For the managerial implication, this study 
demonstrates the significant exchange rate exposure 
for firms in different periods. To mitigate the 
currency exposure, the managers of firms should use 
financial derivatives as risk management. Therefore, 
the priority of firms is to alleviate information 
asymmetry by exchange rate risk management and 
hedging. Future research should study the specific 
currencies traded by the large-sized firms and the 
extent to which they are importers or exporters. 
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