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Abstract 

This study examines the contingency of foreign exchange rate exposure and its antecedents on 
modelling techniques utilized in previous literature. Based on a sample of 567 US non-financial 
listed companies the analysis reveals that only 11.29% of firms face exposure to the US$ trade-
weighted currency index when Jorion’s equation is run. By orthogonalizing market returns, 
allowing time variation in specifications, and applying both approaches simultaneously, it is 
shown that 49.56%, 73.72%, and 99.64%, respectively, of sample firms are significantly exposed 
to the US$ trade-weighted exchange rate variable. The paper also highlights the dependency of 
exposure sources on empirical representations, insofar as cross-sectional  estimation yields 
feeble results, while panel estimation indicates significant causality for several explanatory 
variables. 
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Introduction 

Numerous academic publications infer that all business entities are exposed to foreign exchange 

rates due to the direct or indirect effect of relative currency fluctuations on the firms’ cash flows 

(Heckman, 1985; Shapiro, 1975; Levi, 1994). Given these theoretical predictions, researchers 

encountered difficulties in explaining why the majority of empirical papers conclude that the 

variation in relative currency pricing cannot reliably explain firms’ stock returns (Bartov and 

Bodnar, 1994; El-Masry et al. 2007; Griffin and Stulz, 2001; Jorion, 1990; Hutson and Stevenson, 

2010). 

This paper examines the inconclusive empirical linkage between exchange rate movements and 

stock returns and whether it can be explained by methodological limitations in extant literature. 

Through its investigation, this study generates a threefold scientific contribution to the state of 

the art on firms’ exposure to exchange rates. First, Jorion’s (1990) premise that firm exposure is 

stable over time is loosened. In this respect previous literature (Allayannis and Weston, 2001; 

Dunne et al., 2004) indicate that firms’ exposure to currency fluctuations is associated with firm-

level features, such as size, liquid assets owned, degree and nature of hedging activities, and 

growth prospects, which should vary in time. This analysis derives Jorion’s (1990) asset pricing 

representation through removing the coefficient time constraints in order to render the time-

varying exposure of stock returns to exchange rate fluctuations. Only a few papers have 

considered a similar approach (e.g. Patro et al., 2002; Chaieb and Mazzotta, 2010). Second, 

Priestley and Odegaard (2007) claim that the exposure estimate extracted from Jorion’s 

equation cannot fully measure a firm’s total exposure to currency movements, but rather merely 

gauges the firm’s exposure beyond the levels of the market index. In this respect, Priestley and 

Odegaard (2007) recommend orthogonalized, instead of absolute, market returns to be used in 

modelling exchange rate exposure of individual firms. This analysis is grounded in Priestley and 

Odegaard’s (2007) prescription but adds the contribution of running orthogonalized equations 

that allow for temporal variance in coefficients and residuals. Finally, extant empirical papers 

make use of cross-sectional regressions to investigate the antecedents of exchange rate 

exposure. While some of these elements (e.g. industry) are different only between firms, other 

factors are dependent on both individual firms and time. The argument is that a cross-sectional 

analysis is expected to output biased coefficients, because it overlooks the chronological 

component of both dependent and explanatory variables (Baltagi, 2008). To account for these 

impending estimation biases, this study employs a panel method in order to investigate the 

antecedents of foreign exchange exposure.  

The substantive analysis is based on a sample of 567 US non-financial listed companies and 

through its results this paper establishes two meaningful findings. First,  the dependency of firm-

level exposure on estimation techniques is highlighted: modelling exposure using Jorion’s (1990) 

equation entails that only 11.29%, 7.05%, and 15.57% of the sample stock returns are sensitive 

to movements in the three currency indices studied (BRD, MJC, and OITP). These proportions 

rise to 73.72%, 67.01%, and 79.72% of firms facing at least on year of significant1 exposure  once 

time variation is allowed in the model. Moreover, the specification containing orthogonalized 

market returns shows that 99.64%, 88.53%, and 99.11% exhibit significant exposure over one 

                                                        
1
 Throughout the paper the term „significant“ denotes statistical significance at the 5% level 
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year or more. The overall result of the latter representation indicates that entirely all (100%) 

firms are exposed in at least one year to one or more currency variables. These findings suggest 

that the main shortcomings in previous methodologies are the static estimation of exposure, 

followed by the usage of absolute market returns as a regressor. Second, the antecedents of 

exchange rate exposure are shown to be contingent on the estimation technique. Statically 

modelling causality between firm characteristics and exposure yields no significant results. 

However, allowing time variation by means of the panel method shows firm size and financial 

leverage to have a positive and negative impact, respectively, on exposure levels, while asset 

liquidity and price-to-book ratio produced mixed and no results, respectively. 

The paper is organized in the following manner: the next section elaborates on the theoretical 

foundation of this paper, section 3 describes the empirical estimation techniques, section 4 

describes the data being used and its sources, section 5 explains the results of the substantive 

analysis, and section 6 provides the concluding remarks. 

Theoretical Background 

Foreign Currency Exposure 

Evoking basic macroeconomic principles would signify that companies are exposed to exchange 

rate movements because their corporate cash flows are affected by changes in exchange rates, 

either directly or indirectly. Direct exposure arises from the risks associated with outstanding 

cash flows to be paid or received in foreign currencies. Indirect exposure comprises the effect of 

exchange rate fluctuations on a firm’s competitiveness, regardless of the denomination of its 

cash flows, because its competitors might be transnational, thus affected by exchange rates  

(Cornell and Shapiro, 1983; Hutson and O’Driscoll, 2010). In line with these theoretical 

predictions, scientific research (Heckman, 1985; Shapiro, 1975; Levi, 1994) has agreed that firms’ 

cash flows and returns are influenced by fluctuations in exchange rates, as the latter are a 

significant cause of macroeconomic incertitude. 

In light of the theoretical indication of the relationship between firm stock returns and exchange 

rate developments, there would be an appropriate expectation for empirical studies to 

consolidate this association. However, while initial empirical papers (Amihud, 1994; Bartov and 

Bodnar, 1994; Jorion, 1990) virtually suggest that stock prices are not affected by foreign 

exchange fluctuations, contemporary empirical work has yielded inconclusive results. Martin and 

Mauer (2005) and Domininguez and Tesar (2006) reveal that numerous US and non-US listed 

firms, respectively, are faced with significant foreign exchange exposure. Further studies 

examining the relationship between exchange rates and stock returns are unable to document 

significant exchange rate exposure, which is particularly prevalent for samples comprising US 

firms (e.g. Pantzalis et al., 2001; Doidge et al., 2006; Hutson and Laing, 2014). Thus, Griffin and 

Stulz (2001) challenge the effect of exchange rate fluctuations on stock returns based on a 

sample of US and Japanese firms. The authors observe that weekly shocks in exchange rates 

explain nearly none of the industries’ relative performance. Doidge et al. (2003) document an 

equivalent outcome. Additionally, Hutson and Stevenson (2010), based on a multi-country 

sample between 1984 and 2003 reveal that only 11% of their 1000+ US firms are significantly 

exposed to movements in the currency index. 
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Seminal studies predominantly examine exposure from the accounting outlook (Aliber and 

Stickney, 1975; Rodriguez, 1974). However, this method is limited insofar as it does not comprise 

the influence of foreign exchange fluctuations on firm market value. This is referred to as 

economic exposure. The construct is established in Lietaer (1971) and subsequently  enhanced in 

Adler (1974), Dumas (1977), and Eun (1981). Adler and Dumas’ (1984, p.42) definition of 

economic exposure is formulated as follows: “the amounts of foreign currencies which represent 

the sensitivity of the future, real domestic-currency (market) value of any physical or financial 

asset to random variations in the future domestic purchasing powers of these foreign currencies, 

at some specific future date.” Thus, the measurement of exchange rate exposure can be 

expressed through a linear regression estimate of one or more relative currency prices 

explaining a stock’s return. Under this method, there is a lack of convergence in previous papers 

attempting to highlight the degree of foreign exchange rate risk U.S. companies are faced with. 

These studies largely document a weak relation between concomitant exchange-rate 

movements and stock returns of US multinational firms (Walsh, 1994; Choi and Prassad, 1995; 

Griffin and Stulz, 2001; Doidge et al., 2006). Alternatively, conclusions from Amihud (1994) and 

Bartov and Bodnar (1994) indicate that firms’ current stock returns can be attributed to lagged 

movements in the US$.  

Bartram, Brown and Minton (2007) and Bartram and Bodnar (2007) argue that methodological 

issues are not the cause of the exposure puzzle but instead the endogeneity of firm-level 

operational and financial hedging. However, numerous papers attribute the weak results to 

empirical fallacies such as the lack of reliable measures of exchange rate exposure (Levi, 1994) or 

the biased sample selection technique (Bartov and Bodnar, 1994; Dominguez and Tesar, 2001). 

Furthermore, Fraser and Pantzalis (2004) point out that US multinationals’ exposure to exchange 

risk is contingent on the foreign exchange rate index included in the exposure equation. 

Specifically, from the entire firm sample 5.5%, 8.7%, and 12.6% were significantly exposed to the 

major currencies index, the firm-specific index, and the Federal Reserve’s broad currency index, 

respectively. In a similar vein, Rees and Unni (2005) study the exposure of firms in Germany, 

France, and UK and discover that European firms seem to be more exposed to bilateral exchange 

rates compared to currency indices. With regard to the estimation period Chow et al. (1997) 

indicate that a longer return horizon leads to a higher observed exchange rate exposure of US 

firms. Additionally, Muller and Verschoor (2006) show that US corporations’ reaction is 

asymmetrical to currency fluctuations. The authors also find the asymmetries to be more 

noticeable in case of large versus small changes in exchange rates than over cycles of 

appreciation versus depreciation. Based on a sample of 935 trans-national US companies, they 

indicate that the proportion of firms exposed significantly to exchange rate risk rises from 7.27% 

to 29% once they included the asymmetric feature of exposure. Similarly, Tai (2008) uncovers 

proof of asymmetric exchange rate exposure and exchange rate risk pricing asymmetry.  

Further methodological topics have been deliberated in industry- and index-specific empirical 

papers. The majority of existing studies have modelled exposure statically. However, some 

authors indicate the presence of time variation in exposure within the sample period (Bodnar 

and Wong, 2003; Glaum et al., 2000; Pristley and Odegaard, 2003; Dominguez and Tesar, 2006). 

Specifications which assume a single exposure coefficient over time may contain measurement 

inaccuracies due to the offsetting effect of periods with positive and negative exposure. In order 
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to examine time-varying exposure previous studies have used temporal observation dummies 

(Parsley and Popper, 2006; Williamson, 2001). The former study uncovers that Asia-Pacific firms 

have different exposure coefficients at consecutive points in time and that exposure levels are 

significantly associated to currency movements. Williamson (2001) detects time variation in 

exposure within the sample period and finds that this effect is partly due to evolving industry 

characteristics and to substantial fluctuation in foreign exchange rates. Patro et al. (2002), who 

study the exposure of equity portfolio indices in 16 OECD member countries, also detected 

temporal variation in foreign exchange exposure through employing a GARCH specification. In 

spite of these findings, more recent papers continue to model exposure statically (e.g. Hutson 

and Laing, 2014). As the initial foundation of this paper, the difference between the two 

estimation methods is investigated under the inference expressed as follows: 

Hypothesis 1: A higher proportion of firms is significantly exposed to currency risk when 

measuring exposure across sample sub-periods compared to firms exposed to currency risk when 

exposure is measured as one coefficient over the entire sample period. 

In addition, Priestley and Odegaard (2007) explain that because market indices also face 

exposure to exchange rate movements, modelling exposure using market index returns as input 

for the asset pricing regressions could result in a spurious correlation of market returns with 

foreign currency movements. They propose that market returns and foreign exchange rates 

should be orthogonalized in order to single out the exposure at the firm level. Their results 

confirm that a higher proportion of US firms are exposed to currency risk when using 

orthogonalized versus absolute values of index returns in the exposure equations.  

This paper’s contribution to the exchange rate exposure state of the art is the consideration of 

temporal variation of currency risk and index return orthogonalization and investigation of their 

single and joint effects on firm-level exposure. Consequently, the following hypothesis is 

formulated: 

Hypothesis 2: A higher proportion of firms is significantly exposed to currency risk when market 

returns are orthogonolized compared to firms exposed to currency risk when the absolute value 

of market returns is considered. 

 

Antecedents of Currency Exposure 

Previous papers provide evidence that currency risk is affected by several firm-, industry-, and 

country-level factors. Patro et al. (2002) investigate the level of association between market 

portfolio returns and the corresponding countries’ macroeconomic indicators. They reveal that 

federal tax revenues, credit spreads, as well as imports and exports significantly influence 

exchange rate exposure. De Jong et al. (2006) find significant exposure in half of the Dutch firms 

in the sample. The authors explain that firms are more exposed to currency risk in countries like 

Netherlands, which have more open economies. Similarly, Hutson and Stevenson (2010) show 

that firms are more or less exposed to foreign exchange rates depending on the country’s 

inclination towards openness or creditor protection, respectively. 

Several other articles highlight the differences in currency risk exposure depending on the 

industry classification. Bodnar and Gentry (1993) study the foreign exchange exposure of various 



7 
 

sectors in Canada, US, and Japan. They find that industry exposure levels are determined by the 

degree of involvement in foreign currency transactions. Williamson (2001) presents similar 

findings for the automotive sector in US and Japan. Bodnar et al. (2002) posit that firms’ capacity 

to pass through the heightened costs resulting from exchange rate movements to their 

customers is associated with exposure levels. This capacity is moderated by industry 

competition, which affects the price elasticity of demand and, implicitly, the leeway in reflecting 

exposure in product prices. Marston (2001) also reveals that competition within industries is an 

important determinant of currency risk. Conversely, Dominguez and Tesar (2001) show that the 

exchange rate exposure at the firms level cannot be significantly attributed to industry trade 

volumes. The authors explain the results indicate that the propensity of firms to use hedging is 

higher as the volumes of foreign transactions increase. 

Besides macroeconomic indicators and industry competition, previous literature has attributed 

currency risks to firm-level features, such as size, liquidity, leverage, hedging policies, growth 

prospects, and cross-border operations. Jorion (1990) points out a higher degree of exposure for 

US firms that have a high proportion of foreign revenues. Booth and Rotenberg (1990) find that 

Canadian firms’ exposure to the US dollar is dependent on the levels of foreign assets, liabilities, 

and sales. By contrast, Aggarwal and Harper (2010) do not find significant disparities between 

the exposure of domestic firms and that of transnational companies. Nguyen and Faff (2003), 

Bartram et al. (2010), and Hutson and Laing (2014) ascertain that financial hedging significantly 

reduces exposure to foreign currency movements. Bodnar and Wong (2003) examine firm size 

and conclude that larger firms are less exposed to FX rates than their smaller counterparts. This 

finding is in line with evidence of large firms having a higher propensity to hedge their exposure 

to currency fluctuations (Allayannis and Ofek, 2001; Hagelin and Pramborg, 2006). Furthermore, 

Nance et al. (1993) find the likelihood of hedging is positively associated with firms’ growth 

prospects, financial adversity, and asset illiquidity. 

Previous empirical papers examining the antecedents of firms’ exposure to currency risk 

predominantly perform static analyses, which omits the time component of both the explained 

variable and regressors. This study employs a panel model, which accounts for temporal and 

cross-sectional variation between observations in order to enhance the empirical estimation. As 

a result, the following hypothesis is expressed as: 

Hypothesis 3: The explanatory power of the determinants of exchange rate exposure across firms 

is higher when they are measured at consecutive points in time compared to when they are 

measured statically, over the entire period. 
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Methodology 

Measurement of Exposure 

The most prevalent specification used in risk management literature, even in recent years (e.g. 

Kim et al. 2006; Choi and Jiang, 2009; Bartram et al. 2013; Hutson and Laing, 2014) for modelling 

foreign exchange exposure has been developed by Jorion (1990): 

 

Equation 1:  𝑅𝑠𝑝 = 𝛽𝑠0 + 𝛽𝑠𝑚 𝑅𝑚𝑝 + 𝛽𝑠𝑒  𝐸𝑝 + 휀𝑠𝑝 

 

where 𝑅𝑠𝑝 is the rate of return of stock s in period p, 𝑅𝑚𝑝 is the excess market return of a 

portfolio m in period p, 𝐸𝑝 represents the percentage variation in the value of a pool of 

currencies i.e. the exchange risk factor in period p. 𝛽𝑠0 is the constant which differs between 

firms, 𝛽𝑠𝑚  is the coefficient estimating stock s’s  exposure to the underlying portfolio, 𝛽𝑠𝑒 is the 

coefficient measuring the foreign exchange exposure, 휀𝑠𝑝 is the error term with constant 

variance and zero mean. 

In line with previous studies (Hunter, 2004; Bartram and Karolyi, 2006; Priestley and Odegaard, 

2007) which utilize multiple measures of exchange rate fluctuations, this empirical analysis 

considers firm exposure to the trade-weighted US$ currency index (BRD), but also to the US$ 

value against the currencies which do, or do not, circulate substantially outside the country of 

issue, respectively, through incorporating changes in the major currency index (MJC) and other 

important trading partners index (OITP). Consequently, Equation 1 has three alternatives: the 

first with 𝛽𝑠𝑒𝐸𝑝 = 𝛽𝑠𝐵𝐵𝑅𝐷 with the trade-weighted currency index as input, the second with 

the major currency index:  𝛽𝑠𝑒𝐸𝑝 = 𝛽𝑠𝑀𝑀𝐽𝐶, and third with the other important trading 

partners index: 𝛽𝑠𝑒𝐸𝑝 = 𝛽𝑠𝑂𝑂𝐼𝑇𝑃, accordingly. 

Because 𝑅𝑚𝑝 is merely the cluster of different stocks, the market could also be faced with  

exchange rate risk. Therefore, the estimates in Equation 1 are not capturing the entire exposure 

of stock  s to currency rate e, but only the exposure in excess of the market portfolio. In order to 

focus on this concern the orthogonalized market return will first of all be estimated from the 

representation below: 

 

Equation 2:  𝑅𝑚𝑝 = 𝜅𝑚 𝐸𝑝 + 𝛾𝑝 

 

where 𝛾𝑝 represents the orthogonalized market return, which contains the portion of market 

return that is uncorrelated with the currency variations. Subsequently, Equation 1 is adjusted 

accordingly:  

 

Equation 3:  𝑅𝑠𝑝 = 𝜑𝑠0 + 𝜑𝑠𝑚 𝛾𝑚𝑝 + 𝜑𝑠𝑒  𝐸𝑝 + 휀𝑠𝑝 
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where the coefficient 𝜑𝑠𝑒  can be considered as the entire exposure of stock s to changes in 

relative currency pricing.  

 

The above specifications do not undertake the assumption that the foreign exchange risk faced 

by the market portfolio and distinctive firms vary with time. However, Patro et al. (2002) reveal 

that the variance in the stock index exposure to exchange risks is systematically linked to 

macroeconomic variables. This paper also considers concurrent changes in endogenous (firm-

characteristic) factors, such as hedging policies, financial solidity, and size as leading to individual 

stocks being exposed to exchange rate fluctuations over time. In order to implement the 

temporal dynamic of risk and return, Equations 1, 2, and 3 are subsequently revised: 

 

Equation 4: 𝑅𝑠𝑝 = ∑  𝜌𝑠𝑛 𝐷𝑛
20
𝑛=1 + ∑  𝛽𝑠𝑚𝑛  𝑅𝑚𝑝 𝐷𝑛

20
𝑛=1 + ∑  𝛽𝑠𝑒𝑛 𝐸𝑝 𝐷𝑛

20
𝑛=1 + 𝜔𝑠𝑝 

 

Equation 5:  𝑅𝑚𝑝 = ∑ 𝛼𝑒𝑛 𝐸𝑝 𝐷𝑛
20
𝑛=1 + 𝜇𝑚𝑝 

 

Equation 6:  𝑅𝑠𝑝 = ∑  𝜙𝑠𝑛 𝐷𝑛
20
𝑛=1 + ∑  𝜙𝑠𝑚𝑛 𝜇𝑚𝑝 𝐷𝑛

20
𝑛=1 + ∑  𝜙𝑠𝑒𝑛 𝐸𝑝 𝐷𝑛

20
𝑛=1 + 𝜎𝑠𝑝 

 

where  𝐷𝑛 is a dummy parameter which assumes a value of 1 for each integral year n, and 0 
otherwise. Thus, yearly changes are permitted in the parameters from Equations 4, 5, and 6. The 

residual error terms 𝜔𝑠𝑝, 𝜇𝑚𝑝, and 𝜎𝑠𝑝, respectively, follow a GARCH (1,1) specification, as the 

LM test signifies the occurrence of ARCH effects in the residual error terms for this sample. 

Subsequently, the coefficient 𝛽𝑠𝑒𝑛 measures the yearly exposure of stock s in excess to that of 

the market portfolio, 𝛼𝑒𝑛 measures the yearly effect of exchange rates on the market 

portfolio, while 𝜙𝑠𝑒𝑛 gauges the total exposure of stock s to variation in exchange rates. 

Measurement of Exposure Antecedents 

Previous scientific analyses (e.g. Huston and Stevenson, 2010; Hutson and Laing, 2014) normally 
employ cross-sectional equations to model the effect of various factors on exchange rate 
exposure, which can be specified as follows:   
 

Equation 7:  𝛿𝑠 = 𝜓0 + ∑  𝜓𝑘 𝜃𝑠𝑘
𝐾
𝑘=1 + 𝜂 

 
where 𝛿𝑠  represents firm s’ exposure to exchange rates, 𝜃𝑠𝑘  is firm s’ independent variable of 

order k, and 𝜂 is the residual error term.  

The set of regressors is grounded in the outcomes from previous empirical studies. Accordingly, 
the likelihood of firms to hedge exchange rate movements increases with their size because 
larger firms attain economies of scale also in the case of hedging (Allayanis and Ofek, 2001; 
Hagelin and Pramborg, 2006). Firm size is also argued to be related to higher international 
presence (Agarwal and Ramaswami, 1992), which in turn is indicated to reduce exposure 
(Pantzalis et al., 2001). Furthermore, Froot et al. (1993) show that firms’ growth prospects are 
linked to a higher tendency to hedge their exposures. Additionally, Nance et al. (1993) contend 
that firms are more inclined to hedge as the risk of financial distress is higher, but the latter can 
be offset through holding more liquid assets. Assuming liquidity is an alternative for hedging, a 
high degree of current liquid assets on firms’ balance sheets would imply a higher exposure to 
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exchange rates. This paper employs market capitalization (CAP), price-to-book ratio (PB), debt 
ratio (LVR), and quick ratio/acid test (AT) as representing firm size, growth prospects, financial 
distress, and liquidity position, respectively. The choice of firm-level factors is analogous to 
Hutson and Stevenson’s (2010). 

In order to study the influence of orthogonalizing market returns on the antecedents of currency 
risk exposure, the square root of the absolute values of the coefficients in Equations 1 and 3 are 
computed, to avoid the truncation bias which would result in non-normal error terms, as noted 

by Dominingues and Tesar (2006) and Hutson and Laing (2014). Consequently, √|𝛽𝑠𝑒| and 

√|𝜑𝑠𝑒| are sequentially (one-by-one) inserted into Equation 7 as dependent variables. Because 

the firm characteristics CAP, PB, LVR, and AT fluctuate with time and across firms, a cross-
sectional modelling is expected to generate a biased estimation. In order to increase estimation 
validity, a panel model similar to Chaieb and Mazzotta (2010) is employed, as follows: 
 

Equation 8:  𝛿𝑠𝑛 = 𝜓0 + ∑  𝜓𝑘 𝜃𝑠𝑘𝑛
𝐾
𝑘=1 + 𝜉𝑠𝑛 

 

where 𝛿𝑠𝑛 captures the yearly exposure of order n of a firm s, 𝜃𝑠𝑘𝑛 is firms s’ regressor of order 

k corresponding to year n, and 𝜉𝑠𝑛 is the error variable which is allowed to be heteroskedastic. 
To facilitate observation of potential differences, Equation 8 is modelled successively – with 

√|𝛽𝑠𝑒𝑛| followed by √|𝜙𝑠𝑒𝑛|  as predicted variables. 

Sample and Data Collection 

The empirical tests performed in this paper are focused on US non-financial firms listed on the 
New York Stock Exchange (NYSE) across the last 20 years (January 1995 – December 2014). 
Financial institutions were excluded since mitigating risk is one of their core operating activities. 
This entails having the end users of financial services in scope, rather than suppliers. The focus 
on this sample and time frame facilitates the referral to previous studies (Hunter, 2004; Tastan, 
2006; Hutson and Stevenson, 2010). Complete data availability, in terms of weekly price 
observations and monthly characteristics for each firm, is a prerequisite for inclusion in the 
sample to support the comparison of parameters across firms and time in Equations 4, 5, and 6. 
The final sample contains 567 firms. 

Weekly time series (1044 observations) for the trade-weighted broad dollar currency index 
(BRD), major currency index (MJC), and other important trading partners index (OITP) are 
retrieved from the Federal Reserve Board database (Federal Reserve Board of Governors, 2015). 
The list of firms listed on the NYSE is taken from Orbis (Bureau van Dijk, 2015). The number of 
firms for whom NYSE is the main stock exchange amount to 2,354. The list of ISIN codes for 
these firms was input into WorldScope (Rimes, 2015) in order to extract the SIC identifiers 
representing the industry classification. After filtering out financial services providers (960) and 
firms with any missing observations (827) the final sample stands at 567 firms. Weekly market 
index (S&P 500) and individual stock price information, along with monthly firm market 
capitalization (CAP), price-to-book ratio (PB), debt ratio (LVR),  and acid test (AT) are retrieved 
from DataStream (Thomson Reuters, 2015). 
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Empirical Results 

Descriptive Statistics 

Table 12 displays the overview of the variables used in the substantive testing of the hypotheses. 
Graph 1 shows the evolution of the currency indices over the sample period. It can be observed 
that the three indices share a similar pattern, but are idiosyncratic on an observation level due to 
differences in weekly currency trade volumes. Therefore, it is a preliminary indication that the 
degree of foreign exchange exposure is contingent on the parameters used to track currency 
movements, as highlighted by Fraser and Pantzalis (2004). 

Table 1 Field A contains the descriptives for weekly S&P 500 index returns as well as weekly 
evolution of the three currency indices between 1995 and 2014. The average figures over the 
sample period have a positive sign for both market returns and US$ exchange rates. The mean 
BRD index (0.01) denotes a minor overall appreciation of the US$ against most currencies. The 
mean MJC (0.002) and OITP (0.05) figures also indicate slight appreciations of the US$ against 
major currencies and other important currencies over the sample period. The standard deviation 
column highlights suggests a higher volatility within the stock market compared to the money 
market. Field B displays the descriptives for the individual firm factors PB, AT, LVR, and CAP over 
the sample period and different subsets. The significant Kruskal Wallis F-Test signals that the 
midpoints of these variables are different for each temporal subgroup. This implies an a priori 
indication that exchange rate exposure is not stable over time, when assuming these parameters 
are exposure antecedents. Field C contains the correlation coefficients for the exposure 
explanatory variables. The figures do not indicate a potential for estimation biases, as the 
highest correlation (in absolute terms), recorded between LVR and AT (0.245), is well below a 
hazardous threshold. 

 
Static Exposure Modelling 

The output from operationalizing Equations 1, 2, and 3 is enclosed in Table 2. The results of 
Equation 1 indicate a divergence between observed cases and theoretical inference, but yields 
similar results to previous studies, namely fewer companies than expected exhibiting significant 
exposure to currency movements. Field A shows that 11.29% and 7.05% of sample stocks are 
significantly exposed to changes in the BRD and MJC indices, respectively. Comparable results 
are reported by Simkins and Laux (1997),  Pantzalis et al. (2001), and Hutson and Laing (2014), 
who found 14.2%, 15%, and 14.06% of their US sample firms to be exposed to the trade-
weighted US$ index, respectively. Interesting, however, is the relatively high percentage of firms 
significantly exposed to changes in the OITP index (25.57%), albeit with a considerably lower 
coefficient than the other two major indices. This finding could be explained by very low 
transaction volumes in these currencies, such that firms do not use hedging tools for the 
associated risks. Moreover, irrespective of a firm’s corporate cash flow levels in currencies that 
are part of the OITP index, its competitor(s) might transact in these currencies and thus induce 
indirect exposure to FX rates towards the firm.  

The low proportion of firms exhibiting significant exchange rate exposure is often attributed to 
empirical misestimations. Priestley and Odegaard (2007) suggest that using Jorion’s (1990) 
equation captures firm-level exposure beyond the market exposure. Therefore, the model does 
not separate between the variation in stock returns due to currency movements and that caused 

                                                        
2
 In order to facilitate readability and a maintain a consistent layout the Tables and Figures are to be found in 

the Appendices. 
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by the market exchange rate exposure. Through orthogonalizing market returns, as described in 
Equation 2, the market exposure is singled out. Field B in Table 2 indicates that the market index 
is significantly exposed to all three currency measures, with coefficients -1.149, -0.177, and  
-0.086 for BRD, MJC, and OITP, respectively. 

Subsequently, the orthogonalized market return is used as regressor in Equation 3. Field C in 
Table 2 contains the mean coefficients for the three exchange rate indices. By comparing the 
results in Field C with Field A in Table 2 it is visible that more companies are significantly exposed 
to changes in exchange rates when the market exposure is removed, namely 49.56%, 29.27%, 
and 79.89% of sample firms are exposed to fluctuations in BRD, MJC, and OITP indices, 
respectively. Additionally, all three exposure coefficients in Table 2’s Field C are higher (in 
absolute terms) than in the first column, and also significant for MJC and OITP. Furthermore, the 
proportion of firms that face significant exposure to at least one of the indices increased from 
36.50% to 86.41%. These results lend strong support for Hypothesis 2 and also highlight the 
contingency of observed exposure levels on the estimation method and the currency measures 
utilized in the analyses. 

 
Temporal Exposure Modelling 

The static exposure estimation assumes a single exposure coefficient for each firm over the 
entire sample period. To examine firm exposure over time Equation 4 is operationalized to 
measure the yearly stock variations as a result of market and currency fluctuations. 
Consequently, yearly exposure coefficients to the BRD, MJC, and OITP indices are presented in 
Table 3 Field A. The results illustrate that firm-level exposure varies substantially over 
observation periods. The mean exposure levels range from -1.561 to 0.872 for the BRD, from -
0.139 to 0.218 for the MJC, and from -0.342 to 1.334 for the OITP. The proportion of companies 
which are significantly exposed to the currency indices also differs within the study period. The 
ratio varies from 2.64% to 15.16% for BRD, from 2.99% to 10.75% for MJC, and from 3.52% to 
22.22% for OITP. Furthermore, Fraser and Pantzalis’s (2004) conclusion that exposure levels 
depend on the currency measure used in the analysis is supported, as the yearly exposure 
coefficients might differ across currency indices (e.g. negative exposure against BRD and MJC, 
but positive exposure towards OITP in the year 2008). Additionally, the proportion of firms 
showing significant exposure to minimum one currency index also varies over the years in the 
sample, ranging from 9.52% to 39.50%. The overall exposure for the sample period is reported in 
Table 3 Field B and shows that in at least one year 73.72%, 67.01%, and 79.72% of companies 
face significant exposure to developments in BRD, MJC, and OITP, respectively. The total 
percentage of firms with at least one significant exposure per year to any of the three indices 
amounts 98.23%. These results indicate that foreign exchange rate exposure modelling is closely 
contingent on the temporal component, as the observed exposure levels differ substantially over 
time periods. Consequently, the empirical analysis firmly backs up the conjecture expressed by 
way of Hypothesis 1. 

The orthogonalization process is performed as described in Equation 5. The output is displayed 
in Table 4 and reveals that the S&P 500 index is exposed on different levels to the currency 
measures and over time. The market portfolio exhibits significant exposure to the BRD and OITP 
indices in 18 years, and to the MJC index in 19 years of the sample period. This implies an overall 
exposure of the market to minimum one currency index in 19 years of the sample. Field B of 
Table 4 shows that the significant Wald F-test figures imply rejecting the hypothesis that the 
exposure coefficients are no different than zero for the entire sample period. As with individual 
firm exposure, the market exposure seems to be linked to the observation subgroups and 
currency parameters used in the analysis. 
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Equation 6 is modelled using the orthogonalized market return from Equation 5. The output 
from Equation 6 is presented in Table 5 Field A. By comparing the results in Table 5 with the ones 
in Table 3 it can be observed that US firms are faced with significant exposures in more sub-
periods when market returns are orthogonalized: 13 years vs. 8 years for the BRD, 13 years vs. 4 
years for the MJC, and 18 years vs. 9 years for the OITP. Furthermore, the percentage of firms 
exposed to at least one currency measure is higher for each year in the sample, and in the 
majority of cases a substantially higher proportion of firms is faced with significant exposure to 
minimum one currency index in the orhtogonalized equation (Eq.6), compared to the standard 
model (Eq.4). Additionally, the overview from Table 5 Field B indicates a higher ratio of firms. 
exposed in at least one year compared to Table 3 Field B, reaching a total of 100%, implying that 
all sample companies exhibit significant exposure to at least one the three exchange rate indices 
in at least one of the sample years. Consequently, the empirical findings of Equations 4, 5, and 6 
jointly support Hypothesis 1 and 2, as modelling exposure over time uncovers significant 
exposure for more sample firms compared to static modelling, and performing market return 
orthogonalization to single out firm exposure also leads to a higher percentage of firms being 
significantly exposed (also over time) to FX rates. 

The results for each of the 6 equations modelled thus far and the overarching comparison 
between specifications that employ the traditional static asset pricing exposure, temporal 
exposure, orthogonalized exposure, and the latter two combined reflect the dependency of 
observed exposure levels on the methodology used in the analysis. Thus, moving towards 
Equation 6 highlights a closer alignment between substantive results and theoretical inferences, 
compared to previous studies using Jorion’s (1990) specification (e.g. Simkins and Laux, 1997;  
Pantzalis et al., 2001; Hutson and Laing, 2014, among others), which found very few firms to be 
significantly exposed to exchange rates.  

 
Antecedents of Exchange Rate Exposure 

The findings in the paragraphs above imply that stock returns are subject to different levels of 
exchange rate exposure between individual firms and across time. Subsequently, the analysis 
now focuses on the differences between modelling exposure as a function of firm-level 
parameters statically vs. accounting for the temporal elements. Table 6 contains the output of 
Equation 7, for which the determinants of exposure to each of the exchange rate indices were 
estimated. The overall results in Table 6 reveal a feeble association between firm-specific factors 
and exposure to currency movements, as the majority of predictors are not found to be 
significant. However, differences are observed between the three exchange rate indices, as firms 
holding liquid assets (AT) seem to be more exposed to the OITP index, but not to the BRD and 
MJC. When comparing the figures from the standard coefficient (Field A) with the 
orthogonalized coefficient (Field B) it can be noticed that they are predominantly equivalent 
with regard to significance, amounts, and sign, with the above-mentioned exception of the OITP. 
Interpreting the results of Equation 7 one could conclude that firm exposure to currency 
fluctuations can sparsely to not at all be explained by firm parameters. However, before drawing 
a verdict this paper attempts to account for the time variation in both explanatory and explained 
variables through the analysis presented in the next subsection. 

To account for differences between firms and across time the analysis employs a panel method. 
Thus, Equation 8 is estimated using random effects, to observe the time-invariant contribution of 
the predictors, fixed effects to assess the explanatory power of the regressors over time,  
between estimation to consider the average time effect, and the first difference estimation to 
examine the effects of a one-period change for each of the variables. Table 7 Field A and Field B 
contains the results for the antecedents of the standard exposure coefficient and the 
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orthogonalized exposure coefficient, respectively, to each of the three currency indices. A 
significant Hausman test indicates that the fixed effects estimate is more suitable than random 
effects and vice versa, thus the analysis refers to the appropriate model when discussing 
statistical significance. It can be observed that firms with higher PB tend to be more exposed to 
movements in the BRD index. However, this finding is neither consistent with the orthogonalized 
exposure to BRD, nor the other two currency measures. The AT coefficients display mixed 
results, as firms holding more liquid assets are only significantly exposed to the standard MJC 
and OITP coefficients and orthogonalized BRD and OITP parameters. Financial leverage is shown 
to have a consistent reversed impact on exchange rate exposure regardless of estimation 
method and currency measure, and is in line with previous findings that higher financial distress 
increases the propensity to hedge exposure (Nance et al., 1993). Likewise, market capitalization 
is steadily associated with increased exposure irrespective of how it is estimated or which 
measure of exposure is used, but contradicts arguments in extant literature. Specifically, a higher 
likelihood for larger firms to make use of hedging tools because they attain economies of scale 
when purchasing derivatives (financial hedging), and because they are more likely to operate in 
multiple countries (operational hedging) (Pantzalis et al., 2001; Hutson and Laing, 2014). A 
possible explanation for the findings in this paper is that a high proportion of firms listed on the 
NYSE for the past 20 years are predominantly domestic (e.g. retailers (Walmart, BestBuy, 
HomeDepot), chemical and oil companies (Chevron, ConocoPhilips)), and do not have access to 
operational hedging tools to complement their derivatives use. This would result in unaccounted 
for exposure, as numerous authors pointed out that financial hedging is not sufficient for 
mitigating the entire currency risk (Brown et al., 2003). Alternatively, multinationality is 
irrelevant, since Aggarwal and Harper (2010) point out that domestic firms are also faced with 
indirect exposure, from their competitive environment. 

By comparing the results of Equation 7 with the ones of Equation 8 the empirical analysis 
provides partial support to Hypothesis 3, as only LVR and CAP showed sustained significance 
when modelled through the panel method, whereas AT and PB showed mixed and poor results, 
respectively. 

Conclusion 

This paper attempts to examine foreign exchange rate exposure and attribute the low levels of 
observed exposure in previous studies to methodological misspecifications. Based on a sample 
of 567 US non-financial listed companies the analysis highlights the differences in results 
obtained from multiple estimation methods. By operationalizing Jorion’s (1990) equation 
conclusions similar to other papers using this model can be drawn, namely very few sample 
companies exhibiting significant exposure to exchange rate movements – 11.29% to the BRD 
index, 7.05% to the MJC index, and 25.57% to the OITP index. The major drawback of this model 
is that it outputs a single exposure coefficient per firm, thus induces a bias in estimations over 
successive time points. To highlight this bias, this paper employs a GARCH model which removes 
the time constraints and permits exchange rate exposure to be different between the subgroups 
of the observation period. Subsequently, running this model indicates that 73.72%, 67.01%, and 
79.72% of sample firms are significantly exposed to changes in BRD, MJC, and OITP indices, 
respectively, in at least one of the sample years. The results also suggest that 98.23% of the 
companies are exposed to at least one of the currency measures over one year or more. 

Another important weakness of expressing firm returns as a function of portfolio index returns 
and changes in currency pricing is that the exposure coefficient from such an equation merely 
reflects stocks’ exposure in excess of the market. Through orthogonalizing market returns firm-
attributed exposure is singled out and more firms exhibit significant exposure over the entire 
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observation period, namely 49.56%, 29.27%, and 79.89% of firms are faced with significant 
exposure towards fluctuations in the BRD, MJC, and OITP indices, respectively. Furthermore, the 
orthogonalized market returns are also inserted into the time-dependent specification, and the 
results indicate that 99.64%, 88.53%, and 99.11% of firms are exposed to the BRD, MJC, and 
OITP, respectively, over one year minimum. The overall figures suggest that entirely all (100%) 
sample companies face significant exposure to one index or more in at least one of the sample 
years. 

This study also investigates the antecedents of exchange rate exposure and whether they differ 
depending on the method used to empirically represent them. Modelling causality in a static 
manner reveals that none of the firm characteristics can reliably explain changes in exposure 
levels, while examining dynamic changes in firm-specific variables, exposure coefficients, and 
time shows that firm size and financial leverage have a significant, positive and negative effect, 
respectively, on currency risk exposure. There were, however, mixed and no significant results 
for the effect of liquid assets volume and price-to-book ratio, respectively, on the levels of 
exchange rate risk faced by sample firms. 

Further research could focus on broader samples, taking into account multiple stock markets 
and portfolio indices, across multiple countries to facilitate an overarching comparison of the 
dynamics of exposure over time and the effect of singling out the market exposure through 
orthogonalization. Furthermore, the factors which affect the propensity of hedging (as discussed 
in this paper) could be compared with various hedging tools (operational and financial hedging) 
in their effectiveness of reducing exposure over time. 
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Appendices 

Table 1: Descriptive statistics of currency indices, market portfolio returns, and firm variables 

Field A: Descriptives of weekly S&P 500 index returns and FX rate % change 

 Mean Median Min Max SD 

Rm 1.56 2.96 -20.01 9.92 2.82 

BRD 0.01 0.01 -5.23 5.31 0.71 

MJC 0.00 -0.01 -3.78 4.44 0.96 

OITP 0.05 0.01 -2.05 6.21 0.60 

Field B: Descriptives of firm variables over various time frames 

  PB AT LVR CAP 

1995-1999 Mean 3.26 1.08 26.74 5,350.68 

 Median 2.27 0.86 26.68 894.70 

2000-2004 Mean 3.80 1.15 27.47 9,213.80 

 Median 2.09 0.88 26.93 1,284.30 

2005-2009 Mean 2.51 1.18 25.17 10,709.08 

 Median 2.01 0.96 24.16 2,255.39 

2010-2014 Mean 3.70 1.25 26.28 12,318.22 

 Median 2.08 1.03 24.96 3,012.26 

1995-2014 Mean 3.32 1.17 26.42 9,397.95 

 Median 2.11 0.93 25.66 1,745.66 

Kruskal-Wallis F-Test  559.48 209.60 135.39 848.14 

Field C: Correlation Matrix 

 PB QR LVR CAP 

PB 1    

AT -0.0078 1   

LVR 0.0213 -0.2450 1  

CAP 0.0145 -0.0633 -0.0156 1 

Notes: Rm is the weekly return of the S&P 500 market index. BRD is the US$ trade-weighted currency index, 
MJC is the US$ major currencies index, OITP is the US$ other important trading partners index, PB is the 
price-to-book ratio, AT is the quick ratio/acid test, LVR is the debt-to-assets ratio, CAP is market 
capitalization. The digits marked in bold denote the parameters are significant at the 5% level. 
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Table 2: Overall Exchange Rate Exposure of US listed stocks and S&P 500 index 

 
Field A: The exposure 

coefficient from Jorion’s asset 
pricing equation (Eq.1) 

Field B: The exposure of the 
S&P 500 index to FX rates 

(Eq.2) 

Field C: The exposure 
coefficient from the 

orthogonalized equation (Eq.3) 

 Mean %sign. Estimate t-value Mean %sign. 

BRD -0.089 11.29% -1.149 -2.33 -0.427 49.56% 

MJC -0.010 7.05% -0.177 -4.64 -0.063 29.27% 

OITP -0.059 25.57% -0.086 -1.44 -0.315 79.89% 

AOCI  36.50%    86.41% 

Notes: BRD is the US$ trade-weighted currency index, MJC is the US$ major currencies index, OITP is the 
US$ other important trading partners index. AOCI is the proportion of firms exhibiting significant exposure 
to minimum one currency measure. The digits marked in bold denote the parameters are significant at the 
5% level. 



21 
 

Table 3: US Stocks’ Exchange Rate Exposure over Time (Eq.4)  

Field A: Exposure per Year 

 BRD MJC OITP AOCI 

 Mean %sign. Mean %sign. Mean %sign. %sign. 

1995 0.403 5.46% 0.004 2.99% -0.022 4.94% 11.46% 

1996 -0.520 4.23% 0.001 6.17% 0.083 6.87% 16.04% 

1997 0.297 7.05% -0.139 4.40% 0.021 4.06% 13.75% 

1998 -0.323 7.41% -0.010 6.17% -0.012 3.52% 16.57% 

1999 -1.254 9.70% -0.047 3.52% -0.158 9.52% 21.34% 

2000 -0.409 3.70% 0.218 4.58% 1.334 13.40% 20.10% 

2001 0.872 4.23% -0.039 6.70% -0.011 6.35% 15.34% 

2002 -1.208 15.16% 0.119 4.58% -0.029 7.05% 23.10% 

2003 -0.361 2.64% -0.016 3.52% -0.092 3.52% 9.52% 

2004 -0.225 12.69% -0.033 4.23% -0.342 10.05% 20.81% 

2005 -1.053 11.11% 0.036 2.99% -0.053 5.29% 18.34% 

2006 -0.228 12.16% -0.041 3.35% -0.142 5.11% 19.22% 

2007 -0.368 13.75% 0.093 3.88% -0.156 10.22% 23.81% 

2008 -1.561 17.63% -0.100 10.75% 0.245 22.22% 39.50% 

2009 -0.583 5.29% 0.098 9.70% 0.170 9.17% 21.51% 

2010 0.335 3.88% -0.015 5.82% 0.115 5.46% 14.28% 

2011 -0.278 12.87% -0.016 5.64% -0.066 7.05% 23.28% 

2012 -0.103 5.46% 0.001 5.82% -0.071 11.28% 19.40% 

2013 0.239 4.93% -0.018 6.34% 0.016 8.11% 17.98% 

2014 -0.107 8.88% -0.077 6.17% -0.126 9.17% 19.75% 

Field B: Long-Term Exposure 

 BRD MJC OITP AOCI 

% ALO 73.72% 67.01% 79.72% 98.23% 

Notes: BRD is the US$ trade-weighted currency index, MJC is the US$ major currencies index, OITP is the 
US$ other important trading partners index. AOCI is the proportion of firms exhibiting significant exposure 
to minimum one currency measure. The digits marked in bold denote the parameters are significant at the 
5% level. 
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Table 4: S&P 500 index’s Exchange Rate Exposure over Time (Eq.5)  

Field A: Exposure per Year 

 BRD MJC OITP AOCI 

 Estimate t-value Estimate t-value Estimate t-value Y/N 

1995 0.753 0.141 -0.597 -0.166 -0.119 -0.252 Y 

1996 0.144 0.065 0.293 0.213 0.081 0.230 N 

1997 0.969 0.050 -0.939 -0.583 0.206 0.170 Y 

1998 -2.910 -0.181 0.671 0.513 -0.458 -0.266 Y 

1999 2.027 0.555 -0.545 -0.213 -0.521 -0.156 Y 

2000 -2.712 -0.545 -0.392 -0.124 -0.294 -0.442 Y 

2001 -1.072 -0.285 -0.519 -0.224 -0.233 -0.439 Y 

2002 0.779 0.271 -0.442 -0.249 -1.501 -4.420 Y 

2003 -0.082 -0.86 -0.595 -0.568 -0.149 -0.516 Y 

2004 -0.554 -0.397 0.048 0.052 -0.137 -0.510 Y 

2005 -0.739 -0.497 0.251 0.266 -0.154 -0.546 Y 

2006 -1.497 -0.937 -0.194 -0.171 -0.971 -0.435 Y 

2007 -1.757 -0.507 -0.677 -0.302 -0.286 -0.770 Y 

2008 -2.231 -1.169 -0.113 -0.061 -0.581 -0.242 Y 

2009 -2.159 -1.269 -0.545 -0.366 -0.188 -0.807 Y 

2010 -2.713 -1.824 -0.475 -0.321 -0.141 -0.511 Y 

2011 -2.674 -1.492 0.253 0.134 -0.126 0.434 Y 

2012 -2.855 -1.609 -0.594 -0.323 -0.131 -0.558 Y 

2013 -1.306 -0.606 -0.491 -0.312 -0.165 -0.679 Y 

2014 0.472 0.116 -0.226 -0.090 -0.035 -0.093 Y 

Field B: Long-Term Exposure 

 BRD MJC OITP  

Wald Test F-value 5.489 2.154 20.747  

BRD is the US$ trade-weighted currency index, MJC is the US$ major currencies index, OITP is the US$ other 
important trading partners index. AOCI is a quick indicator of the market index being significantly exposed 
to minimum one currency index. The Wald F-test checks the null hypothesis that all estimates are 
simultaneously zero for the entire sample. The digits marked in bold denote the parameters are significant 
at the 5% level. 
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Table 5: US Stocks’ Orthogonalized Exchange Rate Exposure over Time (Eq.6)  

Field A: Exposure per Year 

 BRD MJC OITP AOCI 

 Mean %sign. Mean %sign. Mean %sign. %sign. 

1995 0.563 5.82% -0.009 3.70% -0.025 4.94% 12.34% 

1996 -0.161 4.23% 0.073 7.05% 0.086 6.87% 16.57% 

1997 0.486 6.70% -0.157 5.46% 0.062 3.88% 14.46% 

1998 -0.890 10.58% 0.122 17.46% -0.101 4.94% 30.33% 

1999 1.166 8.81% -0.109 5.11% -0.216 10.22% 21.51% 

2000 -0.890 7.76% 0.142 4.76% 0.694 10.93% 21.34% 

2001 0.341 10.05% -0.286 8.64% -1.122 19.22% 31.74% 

2002 1.577 19.40% -0.040 10.05% -0.559 7.76% 32.27% 

2003 -0.384 2.46% -0.180 22.22% -0.501 17.10% 36.33% 

2004 -0.418 32.09% -0.017 4.23% -0.795 32.80% 45.85% 

2005 -0.437 33.68% 0.151 5.82% -0.662 21.69% 46.73% 

2006 -0.791 50.79% -0.120 7.76% -0.535 23.80% 59.08% 

2007 -1.018 38.09% -0.167 6.17% -1.220 43.20% 54.14% 

2008 -0.809 86.77% -0.136 14.99% -0.423 37.91% 90.82% 

2009 -0.740 84.83% -0.083 9.17% -0.4716 52.73% 88.36% 

2010 -0.734 86.06% -0.179 27.16% -0.385 33.15% 89.41% 

2011 -0.917 90.82% 0.069 8.81% -0.488 45.85% 91.35% 

2012 -0.872 76.36% -0.180 14.81% -0.461 37.74% 79.18% 

2013 -0.387 28.39% -0.172 14.99% -0.504 38.27% 54.49% 

2014 0.315 7.40% -0.145 7.58% -0.229 11.81% 23.45% 

Field B: Long-Term Exposure 

 BRD MJC OITP AOCI 

% ALO 99.64% 88.53% 99.11% 100% 

Notes: BRD is the US$ trade-weighted currency index, MJC is the US$ major currencies index, OITP is the 
US$ other important trading partners index. AOCI is the proportion of firms exhibiting significant exposure 
to minimum one currency measure. The digits marked in bold denote the parameters are significant at the 
5% level. 
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Table 6: Static estimation of exchange rate exposure antecedents (Eq.7) 

Field A: The square root of the absolute value of the exposure estimate from Eq.1 used as regressand 

 BRD MJC OITP 

Intercept 0.4087 0.3061 0.4355 

PB 0.0018 0.0001 0.0001 

AT 0.0400 0.0036 0.0061 

LVR 0.1045 0.0218 0.0251 

CAP 0.0014 0.0008 0.0001 

Adj. R2 0.86% 0.72% 0.61% 

Field B: The square root of the absolute value of the exposure estimate from Eq.3 used as regressand 

 BRD MJC OITP 

Intercept 0.5464 0.3392 0.5303 

PB 0.0011 -0.0001 0.0001 

AT 0.0709 0.0021 0.0047 

LVR -0.4073 0.0165 0.0022 

CAP 0.0020 0.0001 0.0002 

Adj. R2 1.38% 1.03% 1.02% 

Notes: BRD is the US$ trade-weighted currency index, MJC is the US$ major currencies index, OITP is the 
US$ other important trading partners index, PB is the price-to-book ratio, AT is the quick ratio/acid test, 
LVR is the debt-to-assets ratio, CAP is market capitalization. The digits marked in bold denote the 
parameters are significant at the 5% level. 
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Table 7: Panel estimation of exchange rate exposure antecedents (Eq.8) 

  
Field A: The square root of the absolute value of 
the exposure estimate from Eq.4 used as 
regressand 

  Field B: The square root of the absolute 
  value of the exposure estimate from Eq.6 
  used as regressand 

 
Random 
Effects 

Estimation 

Within 
Estimation 

(Fixed 
Effects) 

Between 
Estimation 

First 
difference 
Estimation 

Random 
Effects 

Estimation 

Within 
Estimation 

(Fixed 
Effects) 

Between 
Estimation 

First 
difference 
Estimation 

 BRD* BRD* 

Intercept 0.4266 0.4253 0.4355 - 0.5641 0.5609 0.5229 - 

PB 0.0020 0.0020 0.0001 0.0012 0.0013 0.0014 -0.0005 0.0009 

AT 0.0408 0.0392 0.0061 0.0165 0.1509 0.1654 0.1548 0.0585 

LVR -0.1281 -0.1588 0.0251 --0.1559 -0.2484 -0.3033 0.1091 -0.1863 

CAP 0.0033 0.0043 0.0008 0.0053 0.0049 0.0066 0.0010 0.0056 

         

Wald F/Chi2 24.19 12.81 1.26 30.92 43.79 11.79 1.51 30.55 

 MJC MJC 

Intercept 0.3109 0.3093 0.2976 - 0.3442 0.4336 0.3304 - 

PB 0.0003 0.0003 -0.0001 0.0001 -0.0001 -0.0001 -0.0001 -0.0001 

AT 0.0047 0.0047 0.0032 -0.0021 0.0030 0.0031 0.0012 -00040 

LVR -0.0398 -0.0543 0.0680 -0.0872 -0.0691 -0.0823 0.0459 -0.0885 

CAP 0.0002 0.0003 0.0001 0.0003 0.0002 0.0002 0.0001 0.0002 

         

Wald F/Chi2 17.43 12.18 1.13 14.31 22.09 14.32 1.46 9.79 

 OITP* OITP* 

Intercept 0.4513 0.4508 0.4156 - 0.5517 0.5507 0.5051 - 

PB 0.0001 0.0001 -0.0002 -0.0001 0.0004 0.0001 -0.0004 0.0001 

AT 0.0071 0.0072 0.0068 0.0086 0.0102 0.0111 0.0019 0.0120 

LVR -0.0950 -0.1239 0.1184 -0.0940 -0.1903 -0.2347 0.1421 -0.1935 

CAP 0.0003 0.0004 0.0001 0.0004 0.0004 0.0006 0.0001 0.0002 

         

Wald F/Chi2 15.26 12.00 1.11 9.34 28.17 12.90 1.59 8.50 

Notes: BRD is the US$ trade-weighted currency index, MJC is the US$ major currencies index, OITP is the 
US$ other important trading partners index, PB is the price-to-book ratio, AT is the quick ratio/acid test, 
LVR is the debt-to-assets ratio, CAP is market capitalization. The Wald F/Chi2 statistic indicates whether all 
estimates are simultaneously zero for the entire sample. The * symbol indicates a significant Hausman test. 
The digits marked in bold denote the parameters are significant at the 5% level. 
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Graph 1: Indices for weekly foreign currency pricing in US$ between Jan 1995 – Dec 2014 

 
Notes: The graph traces the weekly US$ price changes for the BRD, MJC, and OITP indices. To highlight the 
developments the indices are tabulated at 100 at the start of the sample period (Jan-1995). 


