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Abstract

We use a sample of 269 UK non-financial firms to study the sensitivity of foreign exchange
exposure, and its determinants, to the different estimation methods. The standard Jorion’s
model suggests that 14.93% (30.50%) of the firms in our sample are exposed directly or
indirectly to the fluctuations in the TWC (the US$, the Euro or the JP¥). However, the
exposure increases substantially to 85.13% (96.65%) when time varying exposure regressions
with orthogonalized market returns are used. We also show that the determinants of currency
exposure are model-dependent. While the cross-sectional results suggest very little or no
relationship between firm-specific factors and currency exposure, the explanatory power of
these factors increase when data is pooled across firms and time.
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1.  Introduction

Several studies predict that all firms should be subject to foreign exchange exposure as
their cash flows are affected, directly or indirectly, by exchange rate movements (Shapiro,
1975; Heckman, 1985; Levi, 1994; Marston, 2001). In the light of this, it is puzzling why
most empirical studies show that foreign exchange fluctuations have little or no impact on
stock returns (Jorion, 1990; Bartov and Bodnar, 1994; El-Masry et al. 2007; Hutson and
Stevenson, 2010).

This study uses a sample of 269 UK non-financial firms to investigate whether the
weak empirical association between exchange rate changes and stock returns can be
attributed to bad model problems. Our analysis makes three important methodological
contributions to the literature on the foreign exchange exposure of individual firms. First, we
relax Jorion’s (1990) assumption that foreign exchange exposure is constant over time.
Several studies (Smith and Stulz, 1985; Allayannis and Weston, 2001; Dunne et al., 2004)
show that a firm’s exposure to exchange rate movements is related to firm-specific factors,
such as size, liquidity, hedging activities and growth opportunities, which are expected to
vary over time. We use GARCH-based two-factor asset pricing model with time varying
coefficients (GARCH-TVC hereafter) to model the time varying nature of firms’ exposure to
currency movements.® Second, Priestley and @degaard (2007) argue that the exposure
coefficient obtained from Jorion’s model does not capture the stock’s total exposure to the
foreign exchange movements. Instead, it only measures the stock’s exposure over and above
that of the market portfolio. Priestley and @degaard (2007) suggest that orthogonalized,
rather than actual, market returns should be used to estimate the exchange rate exposure. We
improve on Priestley and @degaard’s (2007) methodology by allowing the coefficients and
the residuals of the orthogonalized regressions to vary over time. Finally, previous studies use
cross-sectional analysis to examine the determinants of the foreign exchange exposure.
Although some of these determinants, such as industry, vary only across firms, others vary
across firms and time2. We contend that cross-sectional analysis is likely to generate biased
estimates, as it ignores the temporal dimension of both dependent and explanatory variables.
To overcome these potential estimation biases, a panel approach is used to examine the
determinants of foreign exchange exposure.

Our analysis yields two important results. First, we show that the foreign exchange

exposure of individual firms is highly sensitive to the estimation methods. Jorion’s model

! A similar model is adopted by Patro et al (2002) to study the foreign exchange exposure of stock indexes.
2 See, for example, Baltagi (2005) for more details on the advantages of panel data analysis.

2



implies that 14.93% (30.50%) are exposed, directly or indirectly, to TWC (US$, Euro or
JP¥). However, the GARCH-TVC indicates that 75.84% (78.07%) of the sample firms
exhibit at least one yearly significant exposure to the TWC (US$, Euro or JP¥) over the study
period. These percentages increase further to 85.13% (96.65%) when orthogonalized
GARCH-TVC model is adopted. This evidence indicates that failure to account for the time
varying nature of currency risk exposure helps to explain the weak empirical relationship
between stock returns and currency fluctuations reported by most studies in the literature.
Second, we show that the determinants of currency exposure are also model-dependent.
While cross-sectional analysis reveals little or no relationship between currency exposure and
firm-specific factors, such as size, growth opportunities, liquidity and leverage, the
explanatory power of some of these factors improve substantially under the panel data
approach. Specifically, the panel results indicate that small firms and firms with low growth
opportunities tend to be more exposed to exchange rate movements.

The remainder of the paper is structured as follows. Section 2 provides a brief review of
the literature on the foreign exchange exposure and its determinants. Section 3 presents our
methodology. Section 4 describes the sample and provides descriptive statistics. Section 5
reports empirical findings on foreign exchange exposure and its determinants. Section 6

concludes.

2.  Literature review
2.1. Currency exposure

Economic theory suggests that firms are subject to foreign exchange exposure as their
cash flows are driven, directly or indirectly, by changes in exchange rates. The direct
exposure involves transaction exposure of expected future foreign currency cash flows (i.e.
foreign currency receivables and payables). Indirect exposure arises from the impact of
foreign exchange movements on the competitiveness of the firm. Consistent with these
arguments, analytical research (see e.g. Shapiro, 1975; Heckman, 1985; Levi, 1994; Marston,
2001) predicts that exchange rate fluctuations are a major source of macroeconomic
uncertainty that influence the returns and cash flows of corporations.

Given the theoretical expectation of a link between firm performance and exchange
rates, one would expect empirical studies to establish this relationship. Yet, while early
empirical studies (Jorion, 1990; Bartov and Bodnar, 1994; Amihud, 1994) almost suggest that
foreign exchange movements do not affect stock prices, recent empirical research has

produced mixed results. Dominguez and Tesar (2006) find that many publicly listed non-US

3



firms from eight developed and emerging countries experience significant currency exposure.
El-Masry et al. (2007) examine the foreign exchange exposure of 394 UK firms over the
period 1981-2001. They show that only 15% of their sample firms are significantly exposed
to the fluctuations in the TWC. In a multi-country study, Hutson and Stevenson (2010) find
that only 8% of their 312 UK firms are exposed to currency index movements during the
period 1984-2003.

Several firm-level studies attribute the weak empirical findings to exposure
measurement biases. Fraser and Pantzaliz (2004), for example, show that the exposure of US
multinationals to exchange rate changes depends on the foreign exchange index used in the
exposure regression. Specifically, they show that 5.5%, 8.7% and 12.6% of their 310 sample
firms exhibit significant exposure to MAJCUR index, firm-specific exchange rate index and
FRB’s BOARD currency index, respectively. Rees and Unni (2005) examine the exchange
rate exposure of large firms in the UK, France and Germany. They find that European firms
exhibit more exposure to bilateral exchange rates than currency indices. Chow et al. (1997)
show the exchange rate exposure of US multinationals increases with the length of return
horizon. Muller and Verschoor (2006) find that US multinationals react asymmetrically to
currency movements. They also show that asymmetries are more pronounced towards large
versus small currency changes than over appreciation and depreciation cycle. Using a sample
of 935 US companies with real operations in foreign countries, they find that the percentage
of firms with significant currency risk exposure increases from 7.27% to 29% after
accounting for the asymmetric nature of the exposure. Tai (2008) also finds evidence of
asymmetric currency exposure and asymmetry in the pricing of currency risk.

Several other methodological issues have been identified by industry- and index-level
studies. Patro et al. (2002) examine the exchange rate exposure of index equity returns of 16
OECD countries. Using a GARCH specification, they find significant time-varying foreign
exchange risk exposure. Priestley and Jdegaard (2007) argue that since market portfolios are
also exposed to currency fluctuations, including market returns in the exposure regression
may cause spurious correlation between industry returns and exchange rate fluctuations. They
show that the percentage of US industries exposed to movements of either JP¥ or Euros
increases from 10.34% to 27.58% when orthogonalized, rather than actual, market returns

and exchange rates are used in the linear exposure regressions.



This study contributes to the literature on foreign exchange risk measurements by
examining the individual and the combined effects of time-varying risk adjustments and
market return orthogonalization on the foreign exchange exposure of individual firms.

2.2. The determinants of currency exposure

The extant literature documents that foreign exchange exposure depends on a number
of country, industry and firm characteristics. Patro et al. (2002) examines the extent to which
equity index returns exposure can be explain by a country’s macroeconomic variables. They
find that imports, exports, credit ratings and tax revenues significantly affect currency risk.
De Jong et al. (2006) show that 50 percent of the Dutch firms are significantly exposed to
exchange rate fluctuations. They argue that firms in open economies, such as the Netherlands,
are likely to experience significant foreign exchange exposure. Hutson and Stevenson (2010)
report a significantly positive (negative) association between country openness (creditor
protection) and a firm’s exposure to the exchange rate movements.

Many studies show that foreign exchange exposure varies significantly across
industries. Bodnar and Gentry (1993) examines the foreign exchange exposure of the US,
Canadian and Japanese industries. They show that the level of engagement in foreign
transactions is an important determinant of industry sectors exposure. Similar results are
reported by Williamson (2001) in the context of US and Japanese Automotive industry.
Bodnar et al. (2002) argue that a firm’s exposure depends on its ability to pass on the
increased costs or prices resulting from exchange rate fluctuations to their customers. This, in
turn, depends on industry competitiveness, which determines the price elasticity of demand,
and the degree of substitutability of the goods. Marston (2001) shows that industry
competitiveness has significant effect on firm-level exposure. However, Dominguez and
Tesar (2001) find that trade measured at the industry level has little impact on the exchange
rate exposure of individual firms. Their findings, they argue, suggests that firms in sectors
with great quantity of foreign transactions are more likely to hedge.

In addition to the macroeconomic variables and industry competitive structure, firm
characteristics, such as foreign operations, hedging activities, size, leverage, liquidity and
growth opportunities, are also shown to affect foreign exchange risk exposure. Jorion (1990)
find that US firms with high levels of foreign sales exhibit more positive exchange rate
exposure. Booth and Rotenberg (1990) show that foreign sales, foreign assets and foreign
debt are amongst the determinants of the sensitivity of Canadian stock returns to the US
dollar movements. However, Aggarwal and Harper (2010) show that the foreign exchange

exposure faced by domestic companies is not significantly different from that observed in the
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sample of multinational corporations. Nydhal (1999), Allayannis and Ofek (2001) and
Nguyen and Faff (2003), among others, establish that the use of derivatives reduces exchange
rate exposure. Bodnar and Wong (2003) show that small firms are more exposed to foreign
exchange movements than large firms. This evidence is consistent with the finding that large
firms are more likely to hedge their foreign exchange risk exposure (see e.g. Allayannis and
Ofek, 2001; Hagelin and Pramborg, 2006; Bartram et al., 2010). Nance et al. (1993) show
that hedging is particularly popular amongst firms with considerable growth opportunities,
high probability of financial distress and low level of liquid assets.

Existing studies on the determinants of firms’ exposure to exchange rate movements
tend to use cross-sectional analysis, which ignores the temporal dimension of both dependent
and explanatory variables. This study uses a panel data approach, which pools the data across

firms and time, in order to improve estimation efficiency.

3. Methodology and results
3.1. Exposure measurements
The most widely used approach to detect the foreign exchange exposure is that of

Jorion (1990), which is specified as follows

Rit = Pio + BimRme + BisSt + &ir (1)

where R;; and R,,; are the returns on a stock i and a market portfolio m, respectively; s;
represents the percentage change in the value of a single currency or basket of currencies;
Bio is a constant that varies across firms; S;,, estimates stock i’s market-wide exposure; B; is
the estimate of the FX exposure; g;; is the residual error with a zero mean and a constant
variance.?

Since R, . is simply the aggregation of the individual stocks, the market may also be
exposed to the foreign exchange risk. Thus, the coefficients f;, in Eq.(1) do not measure the
total exposure of stock i to the exchange rate s, but rather the exposure over and above that of
the market portfolio. To address this issue, we first estimate the orthogonalized market return

from the following regression

®In line with the existing literature (e.g. Priestley and @Jdegaard, 2007; Bartram and Karolyi, 2006), we study
firm exposure to individual currencies by including changes in USS, Euro and JP¥ in the same regression.
Equation (1) therefore has two variations; one with f;;s,= B; TWC, when the trade-weighted currency index
is used and another with f;;s5,= B; sUS$ + B; eEuro + B;x]P¥.



Ryt = UmSe + Tt (2)

where t,,; is defined as the orthogonalized market return, which captures the part of the
market return that is not correlated with the exchange rate fluctuations. We then modify
equation Eq.(1) as follows

Rit = Oi0 + Oy Tt + 055t + €3¢ (3

In this case, the parameter 6;; can be interpreted as the total exposure of stock i to the
exchange rate fluctuations.

The above equations assume that the currency risk associated with the market
portfolio and individual firms is constant over time. However, Patro et al. (2002) find that
stock index exposure to currency risk varies systematically with macroeconomic variables.
We also argue that contemporaneous changes in firm-specific factors, such as size, financial
stability and engagement in risk management activities can lead to time varying exposure of
individual stocks to exchange rate movements. To account for the time varying risk and

return characteristics, we modify the Eqgs.(1), (2) and (3) as follows

R = Z‘%lo=1 Ain D, + 212121 im,nDan,t + Z?l():l is,nDnSt + Uit (4)
Ry = ‘%lo=1 as,nDnSt + Wt (5)
Ri,t = 2121(;1 pi,n Dn + Z‘%lo=1 pim,nanmt + Z?l():l pis,nDnSt + €it (6)

where D,, is a dummy variable with a value of 1 if t eyear n, where n = 1, 2,..., 20, and zero
otherwise. All the parameters in Egs.(4), (5) and (6) are allowed to change from year to year
and the residual terms, p;;, w;and €;;, are assumed to follow a GARCH(1,1) process* . The
parameters f;s, in Eq.(4), asnin Eq.(5) and p;s,in Eq.(6) capture the yearly exposure of a
stock i over and above that of the market portfolio, the yearly exposure of the market

portfolio to foreign exchange movements and the total exposure of a stock i to exchange rate

* The results of the LM test, which are available upon request, indicate presence of the ARCH effects in the
residual errors of all sample stocks. These findings provide a strong support for the use of GARCH
specification.

*Bollerslev et al. (1992) document that GARCH (1,1) process is sufficient to capture the volatility clustering in
most of the financial data. Our data also suggests that most of the high-order GARCH parameters are not
statistically significant.



fluctuations, respectively. We use the Wald’s test to gauge whether the exchange rate

coefficients of a given stock are jointly equal to zero for all 20 years in the sample.

3.2.  The determinants of currency risk exposure
Existing studies typically use cross-sectional regressions of the following form to examine

the determinants of foreign exchange exposure

Vi = @0+ YR PrXip + T (7)

where ; refers to the exposure of firm i to the exchange rate movements; x; ; is firm i’s kth
explanatory variable; and m is a random error term. We explore this issue under the
alternative measures of exposure.

Our choice of explanatory variables is guided by the findings of the previous studies.
Allayannis and Ofek (2001) and Hagelin and Pramborg (2006) document that large firms are
more likely to hedge exchange rate fluctuations, as large firms benefit from economies of
scale when hedging. Agarwal and Ramaswami (1992) suggest that large firms are likely to
engage in international operations, whilst Pantzalis et al. (2001) claim that operating across
more countries reduces exposure. Nance et al. (1993) argue that firms with high likelihood of
financial distress are more likely to hedge. Froot et al. (1993) suggest that firms are more
likely to hedge when they have considerable growth opportunities. Nance et al. (1993)
maintain that firms can reduce the probability of financial distress by holding liquid assets. If
liquidity can be viewed as a substitute for hedging, firms with high levels of short-term liquid
assets are likely to be more exposed to currency risk. In this study, we use market
capitalization (MV), debt-to-assets ratio (DA), market-to-book ratio (MTB) and quick ratio
(QR) as proxies for firm size, financial distress, growth opportunities and asset liquidity,
respectively®.

To examine the impact of market return orthogonalization on the determinants of
exchange rate exposure, we use +/|Bis|, and then /|8;s|, where pB;s and 6;; are estimated
from Eqgs.(1) and (3), respectively, as the dependent variable in Eq.(7).7

® Our list of firm specific variables is identical to that of Hutson and Stevenson (2010).

’ Both Domingeuz and Tesar (2006) and Hutson and Stevenson (2010) use the square root of the absolute
value of the exposure coefficient as the dependent variable in the cross-sectional regressions. We also use the
absolute value of the exposure as the dependent variable and our conclusions remain unchanged. Details are
available upon request.



Since firm-specific factors, such as MV, DA, MTB and QR, vary across firms and time,
cross-sectional analysis is likely to produce biased estimates. To improve estimation

efficiency, we use the following panel data approach
Vin = Po + Tk=1Pr Xikn + Kin 8)

where ; ,, is the exposure of a firm i in a year n, n = 1,2,..., 20; x;;, , is the kth explanatory

variable associated with firm i in year n; and ;,, is the disturbance term which can be

heteroskedastic. Again for comparison purposes, Eq.(8) is estimated with |ﬁis,n| and then

with “pis,n| as the dependent variable.

4.  Data and descriptive statistics

We study the foreign exchange exposure of non-financial UK firms listed in the
London Stock Exchange over the period from January 1991 to December 2010. Excluding
financial firms allows us to focus our analysis on the end-users rather than the producers of
financial services and enables us to compare our results to previous studies. To be included in
the sample, a stock requires a complete set of weekly price observations to be available from
DataStream?®. Our final sample consists of 269 companies.

Weekly price data of the FTSE All Share index, weekly nominal exchange rate series of
the Bank of England effective trade-weighted currency index (TWC), the Euros/£, the USS$/E,
the JP¥/£ and the year-end values of a stock’s market capitalization (MV), debt-to-assets ratio
(DA), market-to-book ratio (MTB) and quick ratio (QR) are obtained from DataStream. The
descriptive statistics of these variables are reported in Table 1. Figure 1 also presents the
movements of the different currency measures across the sample period. It shows that, during
the period 1999-2004, the pound depreciated against the dollar and the yen and appreciated
against the euro keeping the TWC relatively stable. Thus, the TWC masks the divergence in
the currencies and therefore the foreign exchange exposure for companies during this period.
Figure 1 also shows a significant depreciation of the pound against all the four currency
measures resulting in about 25% drop in the TWC from mid-2007. This finding is consistent

with Fraser and Pantzaliz (2004), who suggest that the exposure of US multinationals to

® This restriction is required to allow the time varying parameters in Eqs.(4) through (6) to be comparable
across the different firms.



foreign exchange fluctuations depends on the currency measures used in the exposure
regression.

Panel A of Table 1 presents summary statistics for weekly returns on FTSE All shares
and weekly exchange rate changes for the period 1991-2010. The mean values of the
exchange rate changes are negative, ranging from a low -0.07% for the JP¥/£ to -0.2% for the
Euro/£, while the average returns on the FTSE All share index is positive (0.10%). The
standard deviation figures indicate that the exchange rate changes are less volatile than
changes in the stock market index. Panel B of Table 1 reports summary statistics of MV, DA,
MTB and QR across different time periods. While QR is relatively stable over time, the
Kruskal Wallis test indicates that the medians of MV, DA and MTB vary significantly across
sub-periods. If these variables are the determinants of foreign exchange exposure, their
variations would suggest that exchange rate risk may not be constant over time. Panel C
presents the correlation matrix of MV, DA, MTB and QR. The absolute values of the
correlation coefficients range from a high of 0.241 (between DA and QR) and a low of 0.034
(between DA and MTB).

[Insert Table 1 and Figure 1 about here]

5. Empirical results

5.1. Unconditional exposure

Table 2 presents the results of the exchange rate coefficients in Egs. (1), (2) and (3). Panel A
of Table 2 indicates that, based on the statistical significance of the currency coefficients of
Jorion’s model (Eq.(1)), 14.9%, 12.3%, 11.2% and 16% of the sample firms are exposed,
directly or indirectly, to the fluctuations in the TWC, the Euros, the US$ and the JP¥,
respectively. It also shows that 30.5% of the firms are significantly exposed to at least one of
the three currencies over the period 1991-2010. Although these findings are not as strong as
the theory would suggest, they are comparable to other UK studies. EI-Masry et al. (2007),
for example, show that 15% of the UK firms are exposed to the changes in the TWC over the
period 1981-2001. Similarly, Hutson and Stevenson (2010) find that only 8% of the UK firms

experience significant exposure to the movements in the TWC during the period 1984-2003.

[Insert Table 2 about here]
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Priestley and @degaard (2007) attribute the weak empirical association between
industry index returns and exchange rate changes to the fact that Jorion’s model captures the
industry’s exposure over and above that of the market portfolio. They argue that a total
exposure can be obtained by orthogonalizing market returns. Panel B of Table 2 suggests that
the market portfolio is significantly (negatively) exposed the movements in the TWC and the
US$, but not significantly exposed to the Euro and the JP¥. While the exposure to the
fluctuations in the TWC decreases slightly (from 14.9% to 13.75%), the percentage of firms
with significant exposure to the movements in individual currencies increases with the use of
orthogonalized market returns in the exposure regressions. Specifically, Panel C of Table 2
indicates that, based on the statistical significance of the exchange rate coefficients in Eq.(3),
13.38%, 13.01% and 39.03% of the sample firms are significantly affected by the movements
in the US$, the Euro and the JP¥, respectively. It also shows that 52.8% of the stocks are
exposed to at least one of the three major currencies during the study period.

5.2. Conditional exposure

The above analysis is based on the assumption that the exchange rate exposures of the market
portfolio and individual firms are constant over time. To relax this assumption, we use
Egs.(4), (5) and (6) to estimate the time varying currency exposures®. Table 3 reports the
results of the yearly exchange rate coefficients, f; ,,, in Eq.(4) 19 panel A of Table 3 shows
that the relationship between stock returns and exchange rate movements is not stable over
time. The mean values of exposure to the TWC vary drastically across years, from a high
value of 0.50 in 2007 to a low value of -0.66 in 1991. Out of the 20 average yearly TWC
coefficients, 13 are statistically significant (7 positive and 6 negative). The percentage of
firms with significant exposure to the movements in the TWC also varies substantially from a
high of 35.7% in 1998 to a low of 7.8% in 2004. The results in Panel A also suggest that the
exposure patterns vary across currencies. For example, in 1994, the UK firms exhibit, on
average, a negative exposure to the US$ and a positive exposure to the Euro and the JP¥. The
percentage of firms with a significant exposure to at least one currency in a given year ranges
from a low of 17.5% in 1994 to a high of 61.0% in 1998.

° Note that the standard OLS estimation of Egs.(4), (5) and (6) leads to similar conclusions. Detailed results are
available upon request.

% We also find significant time varying market betas. Since the main purpose of this paper is to examine the
foreign exchange exposure, we choose not to report the time varying market betas in order to save space.
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The Wald test results in Panel B of Table 3 reject the hypothesis that the coefficients on
TWC in Eq.(4) are jointly equal to zero for all 20 years in the sample for 75.84% of the
sample firms. Similar results are also reported when individual currencies, rather than a
currency index, are used as exposure measures. Specifically, the Wald test indicates that
73.98%, 72.86% and 72.49% are exposed to the fluctuations in the US$, the Euro and the JP¥
during the study period, respectively. It also shows that 78.07% of the sample firms are
exposed to at least one of the three currencies during the study period. Based on the statistical
significance of the individual currency coefficients in the GARCH-TVC model, 98.88% of
the sample firms are significantly exposed, directly or indirectly, to at least one of the three

currencies in at least one of the 20 years in the sample.

[Insert Table 3 about here]

Table 4 reports the results of the time varying exchange rate coefficients, ag,, in
Eq.(5). It shows that the foreign exchange exposure of the market portfolio varies both over
time and across exchange rate measures. Our result indicates that yearly market portfolio
exposure to the TWC, the US$, the Euro and the JP¥ is statistically significant in 4, 9, 6 and 5
out of the 20 years in the sample, respectively. We also show that the market portfolio is
exposed to at least one of the three individual currencies in 10 out the 20 years in the sample.
These results imply that the market portfolio is exposed in dynamic fashion to the currency

movements.

[Insert Table 4 and 5 here]

Table 5 summarizes the results of the time varying currency coefficients, p;s,, in Eq.(6).
Panel A reports the yearly changes in the exposure parameters. It shows that orthogonalizing
market returns increase the exposure of the UK firms to the exchange rate changes. Panel B
shows the results of the Wald test. It suggests that 85.13%, 86.99%, 78.07% and 89.96% of
the sample firms are exposed to the movements in the TWC, the US$, the Euro and the JP¥,
respectively. It also indicates that 96.65% of the sample firms are exposed to at least one of
the three currencies over the study period. The results in Table 5 also indicate a
preponderance of mean positive exposure coefficients for all currency measures during the

period 2007- 2009. As shown in Figure 1, this period coincides with the marked depreciation
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of the pound against all the four currency measures making UK exports more competitive. A
mean positive exposure during this period will suggest that a depreciation of the pound hurts
UK firms. But, that cannot be the case as UK imports during this period are known to have
declined more than its exports.** The period also coincides with the general decline of stock
prices in the UK and across the world. The exogenous decline of the stock market in
association with a depreciation of the pound against the four currency measures can result in
a spurious positive foreign exchange exposure.™? The observed positive exposures in the 2007
- 2009 period could therefore, and most likely, be spurious rather than causal, arising from
the concurrent decline of the stock market and the depreciation of the pound.

Figure 2 illustrates the distribution of the significant exposure coefficient across firms.
Panel A of Figure 2 shows results relating to firm exposure to the TWC. It also shows that
when actual (orthogonalized) market returns are used in the exposure regressions, the highest
number of significant exposures for any firm is 11 (12) out of 20 but the most common
number is 3 (5). Panels B to D of Figure 2 show similar results for the exposure to the three
major currencies.

Thus, our approach shows a much stronger association between stock returns and
exchange rate changes than previous studies in the literature (see e.g. Fraser and Pantzaliz,
2004; Muller and Verschoor; 2006, EI-Masry et al., 2007; Hutson and Stevenson, 2010).
These findings are consistent with the predictions of the analytical research, which suggest
that all firms should be exposed, either directly or indirectly, to exchange rate fluctuations.

[Insert Figure 2 about here]

5.3. The determinants of foreign exposure

The results discussed above show that there are both temporal and cross-sectional differences
in the way changes in exchange rates affect firm returns. In this section we explore the role of
firm-specific characteristics in determining exchange rate exposure. Tables 6 and 7 present a
summary of the results obtained in estimating Eqs.(7) and (8) for each of the four currency
measures. For the cross-sectional analysis presented in Table 6, we find weak evidence that
firm characteristics influence a firm’s exposure to foreign exchange risk. Using the

orthogonalized unconditional foreign exchange exposure coefficients as the dependent

" See Chart 1 of Kamath and Paul (2011), UK net trade increased over this period.
2 The general stock market decline in the 2007 -2009 period is considered an exogenous shock as this affected
all firms and appears unrelated to underlying economic fundamentals.
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variable, we find that most of the explanatory variables are not statistically significant (at 5%
level). We also find that the statistical significance of the explanatory variables depends
largely on the currency measure used. Specifically, we do not find any significant association
between firm characteristics and foreign exchange exposure when using exposure to the
TWC or the Euro as the dependent variable. However, we find that firms with high MTB
have a higher exposure to the US$ and large firms also tend to have a higher exposure to the
JP¥. This result is consistent with the view that currency exposure as measured by the trade
weighted currency index may fail to capture the true extent of a firm’s foreign exchange rate
exposure (Aggarwal and Harper, 2010; Rees and Unni, 2005).

The results for the unorthogonalized (Panel A of Table 6) and the orthogonalized
(Panel B of Table 6) versions are largely similar in terms of direction, magnitude and
statistical significance of the determinants except where the dependent variable is exposure to
the JP¥. With exposure to the JP¥, we observe a change in statistical significance and/or a
change in the sign of the determinants. Overall, the cross-sectional results suggest that firm
characteristics have very little or no impact on its exposure to foreign exchange risk.
However, since cross-sectional analysis ignores the temporal dimension of both dependent
and explanatory variables, this conclusion may be misleading.

We use panel regressions to allow foreign exchange exposure and its potential
determinants to vary over time and across firms. Table 7 presents estimates of the panel data
analysis, where we estimate a generalised least squares (GLS) regression of the
unorthogonalized foreign exchange exposure coefficients on firm characteristics as indicated
in Eq.(8). As in Table 6, the explanatory variables include a constant, MV, DA, MTB and QR.
The regressions are estimated for each of the four currency measures, with fixed effects, time
effects and both fixed and time effects.’®* The results from the unorthogonalized and
orthogonalized foreign exchange exposure coefficients are presented in Panels A and B of
Table 7, respectively. We find that, regardless of the estimation process, DA is a significant
determinant of the exposure to movements in JP¥. Thus, high leveraged firms tend to have a
higher exposure to the JP¥. However, with exposure to the TWC, the US$ and the Euro the

significance of the coefficient on DA depends on the estimation technique. Specifically, the

13 GLS with fixed effects controls for unobserved variables that vary across firms but not over time; GLS with
time effects controls for unobserved variables that are fixed across firms but vary over time; and GLS with both
fixed and time effects introduces time dummies to control for both fixed effects and time effects. The data set
is an unbalanced panel due to missing data for some firms. It is therefore not feasible to do a random effects
model.
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coefficient is significant in both the fixed firm and time effect regressions (when considered
separately) but the impact diminishes in the combined fixed and time effects.

Panel A shows that MTB is negatively associated to the unorthogonalized exposure to
the TWC. This result is robust regardless of how panel regressions are estimated. Panel B
reports a negative association between MTB and the orthogonalized exposure to the TWC in
both the time effects and the combined time and fixed effects regressions. This result
suggests that firms with considerable growth opportunities tend to have a lower exposure to
changes in the TWC. The lower exposure of growth firms is thus consistent with the view
that such firms are more likely to hedge (Froot et al. 1993). The relationship between MTB
and exposure to individual currencies is less clear. The coefficient on MTB is only significant
(negative) when the exposure to the US$ is estimated using actual, rather than
orthogonalized, market returns and panel regressions are estimated with the fixed effects or
the combined fixed and time effects. The coefficient on MTB is positive and significant in the
Euro exposure regressions. However, its significance disappears when market returns are
orthogonalized and the combined fixed and time effects are used. Growth opportunities do
not seem to affect the exposure to JP¥ in any of the regressions.

The coefficient associated with the QR also shows some mixed results. The
significance of the coefficients depends on the currency measure and/or the estimation
process in the panel data regressions. Table 7 suggests that liquidity (measured by QR) does
not affect firm’s exposure to the TWC, US$ or JP¥. This is particularly the case when
exposure is estimated from the orthogonalized market return regressions. However, Panel B
shows that, regardless of the panel estimation method, QR is negatively and significantly
associated with the exposure the Euro.

The most consistent result relates to the role of size on exchange rate exposure.
Regardless of the currency measure and the estimation procedure, the coefficient on MV is
significantly less than zero. Thus, larger firms tend to have a lower exposure to foreign
exchange risk. The negative relationship between size and the measures of exposure is
consistent with the “ability to hedge” argument. Large firms are more likely to use both
operational and financial hedging techniques to reduce their exposures (Pantzalis et al.,
2001).

5. Conclusion
Using a sample of 269 UK firms, this study shows that both exchange rate exposure

and its determinants are sensitive to the estimation methods. Consistent with the existing
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studies, the standard Jorion’s model provides weak evidence of foreign exchange exposure.
We attribute the lack of a strong empirical association between stock returns and currency
movements to bad-model problems.

One important weakness of Jorion’s model is the assumption that foreign exchange
exposure is constant over time. Since firm’s circumstances, including the extent of
international operations and risk management activities, change over time, its currency risk
exposure is also expected to vary over time. Thus, using a single coefficient to measure a
firm’s exposure to foreign exchange changes over a relatively long period of time may be
misleading. For example, if a firm experiences a significantly positive exposure in year 1 and
a significantly negative exposure with the same magnitude in year 2, the exposure coefficient
is unlikely to be significant if Jorion’s model is estimated over the two-year period. We use a
GARCH-based two-factor asset pricing model with time varying parameters (GARCH-TVC)
to allow currency risk exposure to vary over time. Our findings indicate that the majority of
our firms are exposed to foreign exchange risk. Specifically, we find that over 75.84% of the
sample firms experience significant exposure to the TWC in one or more years during the
study period. It also shows that 78.07% of the firms exhibit significant exposure to at least
one of the three major currencies (US$, Euro or JP¥) at some point in time, during the study
period.

Priestley and @degaard (2007) argue that the exposure coefficient obtained from
regressing stock returns against market returns and exchange rate changes captures only the
firm’s exposure over and above that of the market portfolio. They claim that a firm’s total
exposure should be estimated using orthogonalized, rather than actual, market returns in the
exposure regression. This study improves on Priestley and @degaard’s (2007) work by
allowing for the time variations in the parameters and the residuals of the orthogonalized
regressions. The orthogonalized GARCH-TVC indicates a strong association between
exchange rate movements and stock returns. The Wald test on the currency coefficients of the
orthogonalized GARCH-TVC model suggest that 85.13% (96.65%) are exposed, directly or
indirectly, to the movements in the TWC (US$, Euro or JP¥) during the sample period.

Our results also indicate that the determinants of foreign exchange exposure are
model-dependent. While the cross-sectional analysis suggests specific-firm factors, such size,
leverage, growth opportunities and liquidity, have very little or no impact on a firm’s
exposure to foreign exchange risk, pooling the data across firms and time increases the

explanatory power of some of these factors.
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Table 1: Summary statistics for currency measure, market index and firm characteristics

Panel A: summary statistics for weekly returns on FTSE All share index and weekly exchange rate changes

Mean Median Max Min SD
MKT 0.10 0.23 12.11 -22.55 2.29
TWC -0.02 0.05 6.69 -6.72 0.99
USS$/E -0.02 0.05 4.97 -10.16 1.38
Euro/f -0.02 -0.01 7.60 -5.44 1.10
JP¥/E -0.07 0.05 7.51 -17.13 1.92
Panel B: Summary statistics for firm specific factors across different time periods
MV MTB DA QR
1991-2010 Mean 2,315.03 3.13 20.53 1.03
Median 217.98 2.04 18.84 0.94
1991-1995 Mean 1,113.47 2.86 15.44 0.99
Median 117.44 2.13 13.68 0.90
1996-2000 Mean 2,387.26 371 19.55 1.05
Median 193.02 2.13 18.10 0.90
2001-2005 Mean 2,573.68 0.78 22.36 1.09
Median 199.73 1.79 19.89 0.88
2006-2010 Mean 3,185.71 5.53 24.85 1.03
Median 253.28 1.67 21.05 0.88
Kruskal Wallis Test 16.85 17.05 20.74 0.84
Panel C: Correlations
QR DA MV MTB
QR 1
DA -0.241 1
MV -0.125 0.136 1
MTB 0.222 0.034 0.039 1

Note: MKT is return of the FTSE All share index, which is used as a proxy for the market portfolio, TWCI/E is
the change in the Bank of England’s trade-weighted exchange rate index, USS$/£ is the change in US dollar to
the UK pound exchange rate, Euro/£ is the change in Euro to the UK pound exchange rate and JP¥/E is the
change in Japanese Yen to the UK pound exchange rate, MV is the market capitalization measured in millions
of pounds, MTB is the market-to-book ratio, DA is the debt to asset ratio and QR is the quick ratio. The figures
in bold indicate significance at 5% level.
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Table 2: The unconditional exposure of the UK firms and the FTSE All share index

Panel A: The exchange rate Panel B: The FTSE All Panel B: The exchange rate

coefficient of the standard share index exposure to coefficient of orthogonalized
Jorion’s model (Eq.(1)) currency risk (Eq.(2)) Jorion’s model (Eq.(3))
Mean Y%sign Coefficient  t-statistic Mean %sign
TWC 0.063 14.93% -0.173 -3.375 0.041 13.75%
US$/E 0.040 12.32% -0.181 -5.455 0.003 13.38%
Euro/f 0.037 11.21% -0.007 -0.134 0.065 13.01%
JP¥/E 0.025 16.00% 0.017 0.684 0.117 39.03%
OFT 30.50% 52.8%

Note: TWC is the change in the Bank of England’s trade-weighted exchange rate index, US$/£ is the change in
US dollar to the UK pound exchange rate, Euro/£ is the change in Euro to the UK pound exchange rate and
JP¥/E is the change in Japanese Yen to the UK pound exchange rate, %sign is the percentage of firms with
significant exposure (at 5% level) to a given currency measure, OFT is percentage of firms with significant
exposure to at least one of the three major currencies (US$, Euro or JP¥) during the sample period. The figures
in bold indicate significance at 5% level.
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Table 3: The conditional exposure of the UK firms (GARCH-TVC model, or Eq.(4))

Panel A: Yearly currency exposure

TWC USS$/E Euro/£ JP¥/E OFT

Mean  %sig Mean %Sig Mean %Sig Mean % Sig %Sig

1991 -0.660 16.4% -0.271 20.8% -0.379 15.2% -0.077 12.6%  38.3%
1992 0.150 20.8% 0.029 21.2% 0.001 19.3% -0.024 21.9% 33.5%
1993 0.288 19.7% 0.128 13.0% 0.205 18.6% 0.071 13.0% 31.2%
1994 -0.115 8.6% 0.089 52% -0.143 7.4% -0.083 10.0% 17.5%
1995 0.102 10.0% -0.064 10.8% 0.050 8.9% 0.068 11.2%  20.8%
1996 0.124 115% -0.017 13.0% 0.112 145% 0.003 11.2% 23.0%
1997 -0.142 20.1% -0.226 20.1% -0.172 21.2% 0.019 19.0% 38.3%
1998 -0.226 35.7% -0.242 31.2% -0.203 32.0% 0.101 275% 61.0%
1999 -0.090 145% -0.136 17.1% -0.030 18.6% -0.033 17.5%  37.9%
2000 -0.210 234% -0.212 20.1% -0.112 27.1% -0.078 23.0% 49.4%
2001 -0.048 23.0% 0.019 19.3% -0.114 20.1% 0.036 21.2%  45.4%
2002 -0.256 16.7% 0.153 23.8% -0.169 16.4% -0.010 23.0% 45.0%
2003 -0.010 16.4% 0.053 13.0% 0.020 15.2% -0.280 14.5% 29.0%
2004 0.313 16.4% 0116 17.8% 0.239 134% 0.028 15.6% 31.6%
2005 0226 7.8% 0190 123% 0091 93% 0114 8.9% 21.9%
2006 0.023 12.6% 0.041 11.2% 0.049 145% 0.014 12.6%  26.8%
2007 0500 223% 0300 21.2% 0514 19.7% 0.265 18.6% 37.5%
2008 -0.144 29.0% -0.033 33.8% -0.109 26.0% -0.085 26.4% 53.9%
2009 0308 24.2% 0.212 186% 0232 23.8% 0115 212% 37.2%
2010 0.133 119% 0.154 149% 0.056 12.3% 0.110 145% 27.5%

Panel B: Overall exposure

TWC USS$/E Euro/£ JP¥/E OFT
% OSYE 97.03% 94.05% 97.03% 96.28% 98.88%
9% sign (Wald test) 75.84% 73.98% 72.86% 72.49% 78.07%

Note: TWC is the change in the Bank of England’s trade-weighted exchange rate index, US$/£ is the change in
US dollar to the UK pound exchange rate, Euro/£ is the change in Euro to the UK pound exchange rate and
JP¥/E is the change in Japanese Yen to the UK pound exchange rate, %sign is the percentage of firms with
significant exposure (at 5% level) to a given currency measure, OFT is percentage of firms with significant
exposure (at 5% level) to at least one of the three major currencies (US$, Euro or JP¥) during a given period, %
OSYE refers to the percentage of stocks with at least one significant (at 5% level) yearly currency exposure,
Wald test tests the hypothesis that the yearly currency exposure coefficients are jointly equal to zero for all 20
years in the sample. The figures in bold indicate significance at 5% level.
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Table 4: The conditional exposure of the FTSE All share index (Eq.(5))

Panel A: Yearly currency exposure

TWC USS$/£ Euro/£ JP¥/E OFTM
Coef t-Stat Coef t-Stat Coef t-Stat Coef t-Stat
1991 0.577 1118 -0.024 -0.132 1.272 2252  0.025 0.145 Yes
1992 -0.487 -4.467 -0.409 -4575 -0.130 -0.938 -0.486 -4.292 Yes
1993 0.012 0.052 -0.077 -0.624 0.184 1051 -0.102 -1.025 No
1994 -0.768 -1.691 -0.632 -2.498 -0.426 -1.174 -0.215 -1.006 Yes
1995 -0.094 -0.358 -0.259 -1.312 -0.020 -0.105 0.026 0.222 No
1996 0244 1013 0.024 0.142 0.404 1455  0.048 0.354 No
1997 -0429 -1931 -0.776 -3.428 -0.217 -1.015 -0.367 -2.309 Yes
1998 -0.590 -1.710 -0.624 -2.207 -0.021 -0.074 -0.068 -0.522 Yes
1999 -0.039 -0.129 -0.925 -3.605 0.354 2.285  0.000 0.004 Yes
2000 -0.334 -0972 -0.168 -0.894 -0.088 -0.332 -0.147 -1.375 No
2001 -0.195 -0.533 0.195 1554  -0.094 -0.438 0.053 0.384 No
2002 -1.334 -3621 -1.310 -6.142 -0.389 -1456 -0.531 -2412 Yes
2003 -0.191 -0.390 -0.404 -1.329 0.031 0.075 -0.232 -0.824 No
2004 -0.160 -0539 -0.133 -0.749 -0.022 -0.094 -0.075 -0.452 No
2005 -0.344 -1.065 -0.252 -1.402 -0.142 -0.550 0.024 0.109 No
2006 -0.382  -1.077  0.035 0.238 -0.597 -1.336 -0.143 -0.529 No
2007 0590 2.757  0.549 2.758 0555 2.813  0.610 5.373 Yes
2008 1.477  7.011 1.439 14467 0.858 3.968 0.924 20.101 Yes
2009 -0.227 -0.630 0.389 1.047  -0435 -1.476 0.459 1.895 No
2010 -0.329 -0.928 0.299 1972 -0536 -2.232 0.548 5.775 Yes
Panel B: Wald Test - at least one significant yearly exposure
TWC US$/£ Euro/£ JP¥/E
Wald Test (F) 5.354 16.038 2.447 25.988

Note: TWC is the change in the Bank of England’s trade-weighted exchange rate index, US$/£ is the change in
US dollar to the UK pound exchange rate, Euro/£ is the change in Euro to the UK pound exchange rate and
JP¥/E is the change in Japanese Yen to the UK pound exchange rate, %sign is the percentage of firms with
significant exposure (at 5% level) to a given currency measure, OFTM informs us whether the market index is
significantly exposed (at 5% level) to at least one of the three major currencies (US$, Euro or JP¥) in a given
year, the Wald test tests the hypothesis that the yearly currency exposure coefficients are jointly equal to zero

for all 20 years in the sample. The figures in bold indicate significance at 5% level.
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Table 5: The orthogonalized conditional exposure of the UK firms (Eq.(6))

Panel A: Yearly currency exposure

TWC USS$/E Euro/f JP¥/E OFT

Mean  %sig Mean %Sig Mean %Sig Mean % Sig %Sig
1991 -0.282 14.1% -0.331 20.8% 0.494 20.1% -0.074 13.0% 40.1%
1992 -0.158 28.3% -0.247 31.6% 0.051 19.7% -0.367 39.4% 49.4%
1993 0.280 19.3% 0.089 115% 0.258 182% 0.036 12.3% 30.9%
1994 -0.349 93% -0.247 9.7% -0.208 7.8% -0.167 11.2% 22.7%
1995 0.043 11.9% -0.158 13.0% 0.068 9.3%  0.069 10.8% 23.4%
1996 0.299 14.9% 0.038 13.0% 0.364 17.1% 0.073 10.4% 27.1%
1997 -0.346 245% -0.507 31.2% -0.306 242% -0.141 22.7% 45.0%
1998 -0.533 357% -0.627 43.1% -0.085 30.9% 0.062 26.4% 68.0%
1999 -0.201 15.6% -0539 23.0% 0.150 17.1% -0.069 18.6% 41.3%
2000 -0.236 23.0% -0.270 20.1% -0.166 28.3% -0.085 22.3% 48.3%
2001 -0.075 21.9% -0.063 19.0% 0.093 19.3% 0.261 23.8% 46.1%
2002 -1.057 29.0% -0.654 36.8% -0.373 17.5% -0.389 29.0% 60.2%
2003 -0.095 16.4% -0.384 19.3% 0.112 13.8% -0.415 16.4% 33.8%
2004 0.209 15.6% 0.033 16.7% 0.218 13.4% -0.005 16.7% 30.5%
2005 -0.075 9.7% -0.003 10.8% -0.030 9.3% 0.103 8.2% 20.1%
2006 -0.256 13.0% 0.049 115% -0.408 145% -0.121 13.4% 29.0%
2007 0596 234% 0488 249% 0.612 223% 0.605 49.4% 61.0%
2008 0.606 50.2% 0.683 56.9% 0.245 349% 0497 64.7% T77.7%
2009 0360 245% 0537 31.6% 0.209 23.8% 0.388 38.7% 55.4%
2010 -0.023 152% 0.297 16.0% -0.178 145% 0.444 38.7% 52.4%

Panel B: Overall exposure
TWC USS$/E Euro/f JP¥/E OFT
% OSYE (t-test) 98.88% 98.14% 96.28% 98.88% 100.00%
9% sign (Wald test) 85.13% 86.99% 78.07% 89.96% 96.65%

Note: TWC is the change in the Bank of England’s trade-weighted exchange rate index, US$/£ is the change in
US dollar to the UK pound exchange rate, Euro/£ is the change in Euro to the UK pound exchange rate and
JP¥/E is the change in Japanese Yen to the UK pound exchange rate, %sign is the percentage of firms with
significant exposure (at 5% level) to a given currency measure, OFT is percentage of firms with significant
exposure (at 5% level) to at least one of the three major currencies (US$, Euro or JP¥) during a given period, %
OSYE refers to the percentage of stocks with at least one significant (at 5% level) yearly currency exposure,
Wald test tests the hypothesis that the yearly currency exposure coefficients are jointly equal to zero for all 20
years in the sample. The figures in bold indicate significance at 5% level.
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Table 6: The cross-sectional regression results on the determinants of the foreign exchange exposure
(Eq.(7))

Panel A: the square root of the absolute value of the currency coefficient in Eq.(1) as the dependent variable

TWC USS$/E Euro/£ JP¥/E
Constant 0.3944 0.2926 0.4096 0.2413
DA -0.0005 -0.0008 -0.0011 0.0005
MV -0.0020 0.0054 -0.0064 -0.0001
MTB -0.0002 0.0010 0.0004 -0.0004
QR -0.0027 0.0079 -0.0108 0.0116
Adjusted R? 0.3% 2.4% 2.3% 0.7%
Panel B: the square root of the absolute value of the currency coefficient in Eq.(3) as the dependent variable
TWC US$/E£ Euro/£ JPY/E
Constant 0.3957 0.2825 0.3896 0.2226
DA -0.0005 -0.0006 0.0001 0.0008
MV -0.0018 0.0041 -0.0044 0.0211
MTB -0.0003 0.0010 0.0006 -0.0001
QR -0.0031 0.0144 -0.0102 0.0102
Adjusted R? 0.3% 2.4% 0.6% 11.3%

Note: TWC is the change in the Bank of England’s trade-weighted exchange rate index, US$/£ is the change in
US dollar to the UK pound exchange rate, Euro/£ is the change in Euro to the UK pound exchange rate and
JP¥/E is the change in Japanese Yen to the UK pound exchange rate, MV is the market capitalization measured

in millions of pounds, MTB is the market-to-book ratio, DA is the debt to asset ratio and QR is the quick ratio.
The figures in bold indicate significance at 5% level.
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Table 7: The panel regression results on the determinants of the foreign exchange exposure (Eq.(8))

Panel A: the square root of the absolute value of the Panel B: the square root of the absolute value of the
irrency coefficient in Eq.(4) as the dependent variable | currency coefficient in Eq.(6) as the dependent variable
GLS with
both
GLS with GLS with Period and GLS with GLS with GLS with both
Firm Period Fixed Firm Period Period and
GLS Dummies Dummies Dummies GLS Dummies Dummies Fixed Dummies

TWC TWC
Intercept 1.2592 1.6052 1.2623 1.6922 1.1774 1.6535 1.1742 1.7136
DA 0.0022 0.0031 0.0016 0.0018 0.0022 0.0029 0.0014 0.0012
MV -0.0909 -0.1615 -0.0890 -0.1729 -0.0699 -0.1646 -0.0659 -0.1690
MTB -0.0002 -0.0003 -0.0002 -0.0003 -0.0001 -0.0003 -0.0001 -0.0003
OR -0.0181 -0.0117 -0.0197 -0.0141 -0.0171 -0.0121 -0.0187 -0.0154
Wald F 55.6541 2.9632 23.8343 4.0787 31.2322 2.7579 19.6653 3.8923
Adj-R? 0.0420 0.1434 0.0977 0.1984 0.0240 0.1348 0.0820 0.1910

USS$/E US$/E
Intercept 0.8991 1.0544 0.9322 1.3368 0.7955 1.0348 0.8186 1.2458
DA 0.0025 0.0033 0.0017 0.0014 0.0032 0.0042 0.0021 0.0018
MV -0.0717 -0.1034 -0.0742 -0.1492 -0.0435 -0.0925 -0.0430 -0.1228
MTB 0.0000 -0.0001 0.0000 -0.0001 0.0000 -0.0001 0.0000 -0.0001
QR -0.0079 -0.0122 -0.0120 -0.0163 -0.0058 -0.0083 -0.0090 -0.0120
Wald F 59.9578 2.8353 24.7809 4.0512 22.9081 2.5392 22.2037 4.1174
Adj-R?  0.0450 0.1380 0.1011 0.1973 0.0177 0.1254 0.0916 0.1999

Euro/f Euro/£
Intercept 1.1277 1.5544 1.1096 1.5175 1.0611 1.5395 1.0453 1.5329
DA 0.0014 0.0018 0.0012 0.0014 0.0016 0.0022 0.0013 0.0016
MV -0.0825 -0.1654 -0.0786 -0.1568 -0.0678 -0.1613 -0.0642 -0.1579
MTB 0.0003 0.0002 0.0003 0.0002 0.0002 0.0001 0.0002 0.0000
QR -0.0189 -0.0200 -0.0175 -0.0198 -0.0197 -0.0207 -0.0184 -0.0208
Wald F 64.0172 2.9243 27.8842 4.2156 41.2491 2.7048 21.8493 3.8447
Adj-R?  0.0480 0.1417 0.1124 0.2036 0.0314 0.1325 0.0903 0.1891

JP¥/E JP¥/E
Intercept 0.6484 0.7435 0.6701 0.9317 0.5868 0.6888 0.6079 0.8600
DA 0.0021 0.0030 0.0016 0.0018 0.0025 0.0037 0.0017 0.0020
MV -0.0501 -0.0716 -0.0519 -0.1025 -0.0305 -0.0547 -0.0310 -0.0803
MTB 0.0001 0.0000 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000
OR -0.0121 -0.0127 -0.0141 -0.0147 -0.0093 -0.0092 -0.0113 -0.0113
Wald F 57.2160 2.6966 21.7229 3.6479 24.8231 2.6154 19.9131 3.9099
Adj-R? 0.0431 0.1322 0.0898 0.1812 0.0192 0.1287 0.0829 0.1917

Note: TWC is the change in the Bank of England’s trade-weighted exchange rate index, US$/£ is the change in US
dollar to the UK pound exchange rate, Euro/£ is the change in Euro to the UK pound exchange rate and JP¥/£ is the
change in Japanese Yen to the UK pound exchange rate, MV is the market capitalization measured in millions of
pounds, MTB is the market-to-book ratio, DA is the debt to asset ratio and QR is the quick ratio. The figures in bold
indicate significance at 5% level.
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Figure 1: Exchange rate dynamics:

January 1991 — December 2010
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Note: The figure plots the performance of the UK pound against the four currency measures. For comparison

purposes, each series is indexed to 100 at the start of January 1991.
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Figure 2: Distribution of the exposure coefficients across firms
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