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For 366 large non-financial U.K. firms, thispaper reportsthefactorsthat are
importantin determining their decisionto hedgeforeign currency exposure. The
results provide strong evidence of a relationship between expected financial
distress costs and the foreign currency hedging decision and more significantly
the foreign currency only hedging decision. These findings seem stronger than
those found in similar studiesusing U.S. data. The paper arguesthat this might
be due to the fact that several U.S. studiesincludein their non-hedging sample
other hedging firms, such as firms using non-derivative methods for currency
hedging and interest rate only hedgers, which might bias the results against the
a priori expectations. However, it might also be due to a country specific
institutional factor, that is, U.K. firms face higher expected costs of financial
distress due to differences in the bankruptcy codes in the two countries
(JEL:F30, G32, G33).
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|. Introduction

Several studies have examined which theory of optima hedging is
consistent with theuseof foreign currency derivatives(Wysocki [1995],
Mian [1996], Géczy, Minton and Schrand [1997], Howton and Perfect
[1998], Goldberg, Godwin, Kim and Tritschler [1998], Graham and
Rogers [2000] and Allayannisand Ofek [2001]). Recently studies have
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demonstrated that foreign currency debt is used in hedging firm’'s
foreign currency exposure and in some instances can act as a substitute
for foreign currency derivatives (Géczy et a. [1997], Allayannis and
Ofek [2001], Keloharju and Niskanen [2001], Kedia and Mozumdear,
[2003] Elliot, Huffman and Makar [2003]). However, none of the
aforementioned foreign currency derivative studiesincorporateforeign
currency debt use into their definition of foreign currency hedging.*

It follows from this that the sample of non-users of currency
derivatives in these studies might include firms that use foreign
currency debt for hedging. If this is the case, a mis-classification of
foreign currency hedging firms occurs, which might impair the ability
to detect differences between foreign currency hedgersand non-foreign
currency hedgers. This paper avoids this by widening the definition of
foreign currency hedgingtoincludefirmsthat useforeign currency debt
for hedging.?

A second potential problem in the composition of the non-foreign
currency hedging sample of several previous foreign currency hedging
studies is that the non-hedging sample includes non-foreign currency
hedging firms that might be hedging interest rate and/or commodity
price exposure (Wysocki [1995], Mian [1996], Géczy et a. [1997],
Howton and Perfect [1998], Goldberg et al. [1998], Graham and Rogers
[2000], Allayannisand Ofek [2001], and Hagelin[2003]). Theinclusion
of these “other” hedging firms in the non-hedging sample might make
it more difficult to identify differences in financial and operating
characteristics between foreign currency hedging and non-foreign
currency hedging groups.® Given that the majority of these “other”
hedgers are interest rate hedgers, this might explain why previous
empirical studies have not been able to detect a relationship between
foreign currency hedging and variables such as leverage and interest
cover which aso proxy for the expected costs of financial distress. This

1. Géczy, Mintonand Scrand (1997) useforeign currency debt asan exogenousvariable
intheir model of foreign currency derivatives use and Allayanis and Ofek (2001) investigate
separately the use of foreign currency derivatives and the use of foreign currency debt.

2. Graham and Rogers (2002) suggest that there could be a negative rel ation between
debt and foreign currency derivatives useif foreign debt substitutes for currency derivatives
hedging. They point out that if foreign debt is an adequate substitute for derivatives then it
adversely affects the ability of their tests to detect a positive relation between hedging and
debt.

3. Allayannisand Weston (2001) make asimilar point and show the existence of abias
inther tests.
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study controls for this by excluding these “other” hedging firms from
the non-foreign currency hedging sample. The tests show that the
removal of thesefirmsresultsin astronger relationship between several
exogenous variables and the foreign currency hedging decision.

Thethird contribution of thispaper istherecognition that thesample
of firms that hedge both foreign currency and interest rate exposure
could be exerting undue influence on the relationship between foreign
currency hedging and factors that are potentially more important for
interest rate hedgers, such asthelevel of debt and debt servicing, which
are used as proxies for the expected costs of financial distress. In order
to control for this the study estimates specifications of the empirical
model for a sample of foreign currency only hedgers. The empirical
tests show that several proxies for financia distress are significantly
related to the likelihood of foreign currency only hedging.

The paper proceeds as follows. Section |1 describes theories of
optimal hedging, develops hypothesis and summarizes the paper’s
contribution to the existing literature on the determinants of foreign
currency hedging. Section I11 describesthe sample. Section IV presents
tests on the determinants of foreign currency hedging and section V
concludes.

[I. Corporate Hedging Theoriesand Evidence
Empirical Implications of Corporate Hedging Theories

Thefoundation of our understanding of corporatefinancial policy isthe
Modigliani and Miller (1958) proposition. They demonstrated that given
thefirm’ sinvestment policy, with notaxesand no contracting costs, the
firm'schoiceof financial policy doesnot affect the current market value
of thefirm. Smith and Stulz (1985) devel op apositive theory of hedging
by value maximizing firmsinwhich hedgingispart of overall corporate
financing policy. They suggest that an equivalent statement of the
Modigliani and Miller proposition is that if hedging is to affect firm
value, then it must do so through changes in tax liabilities, through
changesin stakeholder contracting costs, or through interdependencies
between the choice of financial policy and future real investment
decisions. This implies that hedging can increase firm value by
simultaneously reducing external claimsto thecashflow streamflowing
fromthefirm’ sassets. Such claimsincludetaxes paid to government by
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thefirm; bankruptcy costs (both direct andindirect) paid to accountants,
lawyersand thefirm'snon-investor stakehol ders; and/or agency coststo
align managerial interests with the interests of capital suppliers. Each
hasthe potential to provide an explanation for the corporate demand for
hedging.

A. Corporate Tax Sructure

Smith and Stulz (1985) and Graham and Smith (1999) show that in the
presence of a convex corporate tax function the firm’'s expected tax
liability can be reduced by hedging. The more convex the tax schedule
the greater the incentive to hedge. The factors that cause convexity in
the effectivetax function are progressivity in the statutory tax code and
tax preference items such as tax loss carry-forwards, investment tax
credits and foreign tax credits.

The range of progressivity in the U.K. corporate tax structure is
relatively small since tax rates are progressive between profit levels of
£0 and £1.5m and constant beyond £1.5m. The mgjority of listed firms
have pre-tax profits beyond the progressive region which suggeststhey
facealinear effectivetax function.* Thisimpliesthat for U.K. firmsthis
tax based motive for hedging is potentially rather weak. Therefore, this
aspect of afirm’'stax function is not measured. Many U.K. firms do,
however, report the existence of tax loss carry forwards in the notes to
their accounts. Following several previous studiesthis study employsa
dummy variable equal to 1if thefirm hastax loss carry forwards.® This
data is obtained from a search of notes to the accounts contained in
annua reports.®

B. Costs of Financial Distress

Firms with greater variability of cash flows are more likely to find

4. Mian (1996), Wysocki (1996), Gay and Nam (1998) and Brown (2001) make a
similar point for U.S. firms.

5. Graham and Rogers (2002) suggest that tax loss variables are inappropriate for
capturing “incentives that result from the shape of the tax function” (p. 818). Furthermore,
this variable may proxy for firms that have recently suffered from or are currently
experiencing financial distress.

6. The appendix provides a summary of all explanatory variables used in the analysis
and a detailed description of the method of calculation.
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themselvesin financial distress, ceteris paribus. Smith and Stulz (1985)
arguethat the transaction costs of financial distress can induce firmsto
hedge financial price risks sincethe probability of incurring the costsis
reduced. Most studies use the leverage ratio as an indicator of the
likelihood of financial distress to measure expected costs of distress.
However, a high level of debt does not necessarily imply a higher
probability of financial distress, what is important is the ability to
service the debt and pay it off at maturity. In view of this the interest
coverageratio, afirm's credit rating and a dummy variable indicating
whether a firm has net interest payable or receivable are the preferred
proxies for afirm’'s probability of financial distress. The use of these
financial distressindicators also helpsto address the potential problem
of endogeneity of a firm's capital structure and hedging decision.
Notwithstanding this, in order to facilitate comparisons with previous
studiesthisstudy al so employsagrossand net leverageratio, wherethe
latter measures total debt net of cash.

It isimportant to note that a higher probability of financial distress
implies higher expected costs of financial distress on the assumption
that exogenous bankruptcy costs are constant across firms. However,
this assumption fails to consider the possibility that exogenous
bankruptcy costs might affect thefirm’scapital structure choice (Géczy
et al. [1997]). This study attemptsto control for this by assuming firms
within specific industries have acommon exposureto financia distress
and therefore uses an industry-adjusted leverage ratio. The
industry-adjusted leverage ratio is calculated by scaling a firm's
leverage ratio by its industry average. Firms with leverage above
(below) the average for their industry will have an industry adjusted
leverage ratio greater (less) than 1. Firms are classified into industries
using Datastream industry categories.

C. Under investment Costs

Hedging can reduce Underinvestment costs (Myers [1977]).
Bessembinder (1991) arguesthat since hedging reducesthe probability
of financial distress it effectively shifts individual future states from
default to non-default outcomes. The number of future statesin which
shareholdersaretheresidual claimantsincreasesand consequently they
are more willing to provide funds for investment. Furthermore, the
hedging firm can effectively commit to meet obligationsin stateswhere
it otherwise could not and so negotiate better contract termsin theform
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of lower borrowing costs. Therefore risk management effectively
expands the firm'’ s “ debt capacity”.

Froot, Scharfstein, and Stein (1993) present an analysis whereby
variability in cash flow will result in either variability in the amount
raised externally or variability inthe amount of investment in away that
decreasesfirmvalue. Thisisbecause by decreasing planned investment
the firm is foregoing positive net present value projects and also since
it has insufficient internal funds the firm is forced to raise costly
external finance. Accordingto Froot et al. hedging hel psensurethefirm
has sufficient internal funds which enables the firm to avoid
unnecessary fluctuations in either investment spending or external
financing and so increases firm value.

In both the Bessembinder (1991) and Froot et al. (1993) analysisthe
costs of Under investment will be greater for those firms with more
growth options. This study employs four proxies for growth options.
Theseareresearch and devel opment expenditure deflated by total sales,
capital expenditure deflated by total sales, the price earnings ratio and
the market-to-book value of equity.

D. Foreign Currency Exposure

Firms with greater variation in cash flows or accounting earnings
resulting from exposure to exchange rate risk have greater potential
benefits of foreign currency hedging. For example, the probability of
encountering financial distressisdirectly related to thefirm'’ scash flow
volatility (Smith and Stulz [1985]). The degree to which afirm’'s cash
flows are affected by exchange rate changes should depend on the
nature of itsactivities, such asthelevel of export andimport activity, its
involvement in foreign operations, its competitors currencies, and the
competitiveness of itsinput and output markets. Unfortunately, dataon
firms' competitors’ currenciesand the market structure of their markets
isnot publicly available, however, dataonforeign salesand importsand
exportsexists. Cash flow models of exposure suggest that the exposure
should berelated to net foreign currency revenues (total revenues minus
costs). However, firms only report foreign currency revenues and not
costs and so we are forced to employ this unrefined proxy for foreign
currency exposure.” Therefore, in this study the level of thefirm’s cash

7. Allayannis and Ofek (2001) suggest that theforeign salesratio is an accurate proxy
of the percentage of net foreign revenues out of total net revenues, if foreign profit margins
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flow exposure to foreign exchange rate changes is proxied using the
ratio of overseas salesto total salesand adummy variable denoting the
existence of import and export activity. This data is sourced from a
firm’ s annual report.

E. Other Motives

Anaternativeway to mitigate the effects of Under investment isfor the
firm to reduce the level of debt in its capital structure (Myers[1977]).
However, lowering the firm's debt leads to a fall in the interest tax
shield and the net effect might be areduction in firmvalue. Nanceet al.
(1993) arguethat firms can maintain the tax benefits of debt and control
the Under investment problem by issuing convertible debt as opposed
to straight debt. Convertible debt includes an embedded option on the
firm’s assets which makes this liability more sensitive to firm value
changes and thereby reduces the sensitivity of equity to firm value
changes and therefore reduces the incentive to hedge. However, Géczy
etal. (1997) predict apositiverel ation between hedging and convertible
debt ontheassumptionthat convertibledebt reflectsadditional leverage,
which constrains afirm’ s accessto external financing. In thisstudy the
use of convertible debt is measured by the ratio of book value of
convertible debt to total assets.

A firmcouldlower thelikelihood of financial distressby possessing
more liquid assets ensuring that funds will be available to pay debt
claims. Also firmswith higher levelsof liquidity will havelessneed to
access costly external financing to fund their investment program. This
study defines liquidity as cash and current investments over current
liabilities.

All empirical studiesexaminetherel ationship betweenfirmsizeand
hedging. There are, however, competing argumentsfor either apositive
or negative relation between firm size and hedging activity. The
negative relationship between firm size and direct bankruptcy costs
suggests that small firms have agreater incentive to hedge. Small firms
are dso faced with greater information asymmetries and higher
financing transaction costs which are likely to make external financing
more expensive for smaller firms and therefore hedging more likely.
Conversely, hedging activity exhibits significant information and
transaction cost scale economies implying that larger firms are more

are similar to domestic margins.
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likely to hedge. This study uses the natural log of total assetsto proxy
for firm size.

Overview of Hedging Studies

It is well understood that capital market imperfections create an
environment in which cash flow volatility due to exposure to financial
prices might adversely affect shareholder wealth. The theories of
hedging that model how these imperfections provide an incentive to
hedge do not identify the source of the financial exposure. In view of
thismost of the early studieson the determinants of hedging investigate
the firm’s decision to hedge any type of financial price exposure, that
is, interest rate, foreign currency or commodity price exposure (Francis
and Stephan [1993], Nance, Smith and Smithson [1993], Dolde[1995],
Wysocki [1996], Berkman and Bradbury [1996] and Fok, Carroll and
Chiou [1997]).

Recent studies have focused on the type of exposure hedged, such
as foreign currency exposure, with a view to demonstrating that
different factors may be important for each type of hedging. Four
studies investigate the use of foreign currency hedging instruments
(Wysocki [1995], Géczy et al. [1997], Allayannis and Ofek [2001] and
Hagelin [2003]) and afurther four examine separately the determinants
of interest rateand foreign currency hedging (Mian [1996], Howton and
Perfect [1998], Goldberg et al.[1998], and Graham and Rogers[2000]).

A feature of this study that distinguishesit from previous empirical
tests of foreign currency hedging is how it defines foreign currency
hedging. Most previous studies identify foreign currency hedgers as
firms that use foreign currency derivatives and ignore firms adopting
other foreign currency hedging methods (Wysocki [1995], Mian[1996],
Goldberget a. [1998], Howton and Perfect [1998], Graham and Rogers
[2000] and Allayannis and Ofek [2001]).

Recently studies have demonstrated that foreign currency debt is
usedinhedging firm’ sforeign currency exposure (Allayannisand Ofek,
[2001], Kediaand Mozumdar, [2003], Elliot et al., [2003]). Kediaand
Mozumdar (2003) suggest that an implication of this result is that
studies of foreign currency hedging “need to go beyond the firms
derivative positions and ook at other financial and operational hedges
to fully comprehend the firms exposures and risk management
activities’ (p. 545). Guay and K othari (2003) al so stresstheimportance
of considering a multifaceted approach to hedging in empirical studies
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of corporaterisk management. They find that derivatives usage by many
U.S. non-financial firms istoo small relative to their risk exposures.
They suggest that thisresult is potentially consistent with firms“using
derivatives to ‘fine tune' their overall risk-management program that
likely includes other meansof hedging” (p. 425). They go on to suggest
that this implies that derivatives use is a noisy proxy for firms' risk
management activities which might explain the mixed results reported
in the literature such as those pertaining to financial distress and Under
investment costs.

Some studies, however, do include foreign currency debt use, but
this is as an exogenous variable in models explaining currency
derivatives hedging (Géczy et a., [1997] and Hagelin [2003]). These
studies report a positive coefficient for the foreign debt variable which
is consistent with foreign debt acting as a complement to derivatives or
creating aforeign currency exposure on average. Thisapproach and that
of excluding alternative risk management methods, such aschoosing to
financein the currency of thefirm’ sassets, failsto distinguish between
foreign currency derivative use and foreign currency risk management.
For example, two firms may manage their foreign currency exposure
arising from foreign assets, one firm using a currency swap to create a
liability in the required currency, and the other using foreign
denominated debt to act as a natural hedge of foreign revenues.
Therefore, by equating “foreign currency hedger” with “foreign
currency derivative user,” the former would be characterized as a
“hedger” and the latter a“non-hedger” .2 This approach would make it
far more difficult to identify differences between foreign currency
hedgers and foreign currency non-hedgers. The sample in this study
contains many instances of firms using foreign currency debt in
isolation or in combination with derivatives for hedging foreign
currency exposure. For example:

Rugby PL C writes, “ The Group seeksto mitigate theimpact of extreme
movementsin foreign exchangerateson shareholders’ fundsby holding
foreign currency borrowingsto hedge certain of its assets overseas. As
aconsequence the Group incursinterest costsin the same currencies as
those in which it generates operating profit, thereby also reducing the
impact of foreign exchange movements on reported earnings.” (p. 19)
British Gaswrites, “... exposureto foreign exchangerisk is minimized

8. Tufano (1996) makesasimilar point when investigating risk management activities
inthe U.S. gold mining industry.
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by the use of financial instruments and by raising overseas finance to
hedge against overseas assets.” (p. 21)

Adwest writes, “The Group hedges the effect of exchange rate
movements on the tranglation of foreign currency net assets by using
foreign currency borrowings and foreign currency swap contracts.” (p.
22)

Smith and Nephew writes, “ The group protects shareholders funds by
matching, where practicable, foreign currency assets, including
acquisitiongoodwill, with currency liabilities. Thesecurrency liabilities
take the form of either borrowings or currency swaps.” (p. 27)

BOC Group writes, “Usually foreign currency investments are hedged
by borrowings in the same currency, either by means of direct
borrowings or the use of foreign currency swaps.” (p. 37)

These examples demonstrate that foreign debt can substitute for or
act as a complement to currency derivatives for hedging. Therefore, in
this study foreign currency hedging firms are defined as those that
mention in their annual report that they use foreign debt or currency
derivatives or any other method for foreign currency hedging.

A second and hitherto unrecognized problemfor the aforementioned
foreign currency hedging studiesistheinclusion of firmshedging other
exposures in the sample of non-foreign currency hedgers.’ The
dependent variablein these studiesis set equal to 1 if firmsuseforeign
currency derivatives to hedge foreign exchange exposure and O if they
do not use currency derivatives. Therefore, the sample of non-foreign
currency derivative users might include firms that use interest rate or
commodity price derivatives but not currency derivatives. Table 1
providesdetailsof the compoasition of the non-foreign currency hedging
samples of eight previous studies investigating foreign currency
hedging. All of these studies include in their sample of non-foreign
currency hedgers firms hedging other exposures.

In some instances other derivative users can make up around a
guarter of non-foreign currency derivative usingfirms(i.e., non-foreign
currency hedging firms). For example, table 1 showsthat in Géczy et al.
(1997) 30.1 percent of the non-user sample are other derivative users,
in Goldberg et al. (1998) the figure is 28 percent and in Graham and
Rogers (2000) they make up 24 percent. Most surveys of derivative use
tend to show that foreign currency and interest rate derivatives are the

9. Allayannis and Weston (2001) also mention this problem but thisis in the context
of measuring the impact of foreign currency derivatives use on firm value.
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most popular categories of derivatives used whereas the use of
commodity price derivatives is less frequent. This is usually because
only asmall proportion of the sample surveyed face commodity price
exposure.’® This suggests that the majority of “other” hedgers in the
non-foreign currency hedging samples of the foreign currency studies
cited in table 1 are likely to be interest rate hedgers.

It follows that the existence of interest rate hedgers in the
non-foreign currency hedging sample might impair the ability of studies
to find statistically significant links between foreign currency hedging
and factors that are relatively more important to interest rate hedgers,
such as variables indicating debt levels and debt servicing ability.
Furthermore, since these variables usually act as proxies for the
expected costs of financial distress this might explain why in
probit/logit tests no previous foreign currency studies, such as those
cited in table 1, find evidence in support of this hypothesis.™

None of these studies recognize the potential bias created by the
existence of “other” hedging firmsin the non-foreign currency hedging
sample. Thispaper demonstratesempirically theeffect of controllingfor
this bias, namely that we see an improvement in the results and in
particular those pertaining to financial distress. The assertion of this
paper isthat if previous studies had controlled for interest rate hedgers
in the non-foreign currency hedging sample, then they might also have
found evidence supporting the financial distress hypothesis. Thisis

10. Phillips (1995) reportsthat of those firmswith less than $250 million in sales, 86%
faceinterest rate risk, 73% face foreign exchange risk, and 30% face commodity pricerisk.
Among largefirms, hereportsthat 97% faceinterest raterisk, 91%faceforeign exchangerate
risk and 63% face commodity price risk.

11. For example, Géczy et al. (1997) use the long-term debt ratio, an industry adjusted
debt ratio and S& P credit ratings and find no evidencein support of thefinancial distresscost
hypothesis. Furthermore, they present mixed evidencefor proxi esmeasuring underinvestment
costs, which can be used to measure expected distress costs (Graham and Rogers [2002]).
Goldberg, Godwin, Kim & Tritschler (1998) find that |everageis not significantly related to
the foreign currency hedging decision in both univariate and multivariate probit tests.
Graham and Rogers (2000) find using a probit model no significant relation between foreign
currency hedging and measuresfor financial distresscosts, such asdebt ratio, debt ratio times
mearket-to-book ratio, firm profitability, tax losses and credit ratings. Allayannis and Ofek
(2001) use debt ratio, return on assets, Altman’s z-score and liquidity in a probit model and
findthat thedebt ratioissignificantly negatively related toforeign currency hedging (opposite
to that predicted by theory) and the other measures are not significantly related to foreign
currency hedging. In both univariate and multivariate tests Hagelin (2003) finds no support
for the financial distress hypothesis. He says this lack of evidence “is in accordance with
earlier studies on use of currency derivatives.” (p. 65)
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particularly the case given thelarge proportion of other hedgersin some
instances.

Finally the paper controlsfor the possibility that asample of foreign
currency hedgers that also includes interest rate and commodity price
hedgers engenders bias. Thisisimportant because, for example, firms
that hedge both foreign currency and interest rate exposure might drive
the relationship between foreign currency hedging and factorsthat are
potentially more relevant to interest rate hedgers such as leverage and
interest cover. By removing interest rate hedgers from the foreign
currency hedging sample, the multivariate tests avoid any bias which
might act in favor of finding a positive link between foreign currency
hedging and the aforementioned variables, which are usually used as
proxiesfor the expected costsof financial distress. Employing asample
of foreign currency only hedgersis the only unambiguous method for
determining whichfactorsareimportantintheforeign currency hedging
decision.”? In thisway the testsin this paper investigate the decision to
hedge foreign currency exposure and not the decision to hedge both
foreign currency and interest rate exposure.

[11. Sample Description and Sources of Data on Foreign
Currency Hedging

Sample Construction and Identification of Ex Ante Exchange Rate
Exposure

This study analyses the foreign currency hedging practices of
non-financial firmsinthetop 500 of U.K. firmsranked by market value
as of year-end 1995. The sample consists of 441 non-financial firms.
This study sources information on foreign currency hedging practices
from annual reports. The annual reports of 412 firms out of the initial
sample of 441 firms were obtained.

Following Géczy et a. (1997) and Graham and Rogers (2002) this
study excludes firms that do not face foreign currency exposure.

12. Géczy et a. (1997) and Graham and Rogers (2000) include a dummy variable
indicating the use of other types of derivatives as an independent variable in their
specifications. They find that the likelihood of using currency derivatives is positively
affected by theuse of other typesof derivatives, such asinterest ratederivatives. They suggest
that this is consistent with the notion that there are scale economies to operating a risk
management program with derivatives.
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Thereforein our sample anon-hedging firm has decided not to hedgeits
exchange rate exposure which is different to that of afirm not hedging
because it has no exposure to exchange raterisk. | use the following as
indicators of foreign currency exposure:*

1. Reporting foreign salesin the notes to the accounts.

2. Disclosure of foreign taxes in the notes to the accounts.

3. Qualitative discussion of the existence of import or export activity
or foreign operations in the annual report.*

The final sample comprises 366 firms that have at least one of the
above sources of foreign currency exposure. None of the 46 firms
eliminated through this process are foreign currency hedgersor foreign
currency derivative users.

Annual Report Disclosures of Foreign Currency Hedging Practices

Panel A of table 2 shows that 79.2 percent of firms disclosed they
hedged foreign currency exposure, 0.6 percent stated that they did not
hedge foreign currency exposure and 20.2 percent had no discussion of
foreign currency hedging. Non-hedgers and firms with no discussion of
hedging are combined to form one group of “non-hedgers of foreign
currency exposure” . Foreign exchange hedging firms are also hedging
other exposures such asinterest rate and commodity pricerisks. Panel
B of table 2 shows that 44.1 percent of foreign exchange hedgers only
hedge this exposure whilst 55.9 percent hedge at | east one other type of
exposure. Amongst this latter group the most frequent combination is
that of foreign exchange and interest rate hedging.

Panel C of table 2 shows that the sample of foreign exchange
non-hedgersconsistsof both non-hedging firmsand firmshedging other
exposures. The latter make up 15.8 percent of foreign exchange

13. Unlike Géczy et a. (1997) | do not use foreign currency debt as an indicator of
foreign currency exposure. Thisis because for 84 percent of foreign debt users, qualitative
disclosures in annua reports suggest that foreign debt is used for hedging purposes.
Furthermore, in only 8 percent of cases did qualitative disclosuresindicate that firms' use of
foreign debt increased their foreign currency exposure. All of these firms were identified as
having foreign currency exposure using this study’ s preferred indicators of exposure. For the
remaining cases it was not possible to determine the potential impact of foreign currency
borrowings on the firm’ s foreign currency risk profile.

14. Firms with purely domestic operations (i.e. no foreign sales or imports) may be
exposedto exchangeratesthrough domestic or foreign competitorswhoimport or export. Due
to non-availability of public data this aspect of afirm’sforeign currency exposure profileis
not accounted for.
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non-hedgers of which nearly al are interest rate only hedgers. It was
suggested above that the inclusion of these hedgers in the non-foreign
currency hedging sample might bias the empirical results against the a
priori expectations. However, thisproportion of other hedgersissmaller
than that observed in Géczy et a. (1997), Goldberg et al. (1998) and
Graham and Rogers (2000), and therefore the bias might not be as
strong as that experienced in these studies.

Panel D shows that 58.7 percent of firms disclose the use foreign
currency derivativesfor hedging. Thisishigher than figuresbetween 41
and 45 percent reported in three U.S. studies (Géczy et al. [1997],
Howton and Perfect [1998], Allayannis and Ofek [2001]) but slightly
lower than Hagelin (2003) who reported that 60 percent of Swedish
firms use currency derivatives. The descriptive statistics for the
independent variablesused in the multivariate analysis are presented in
table 3.

V. Empirical Analysisof Foreign Currency Hedging
Multivariate tests and results

Univariate teststend to be weak since they do not allow for interactions
among the independent variables. Therefore this section presents the
results of multivariate tests which examine the effects of the
independent variablesonthefirm’ sforeign currency hedging decision.™
The regressions employ abinary measure of foreign currency hedging.
Firmsthat hedge foreign currency exposure are assigned avalue of one
for the binary variable, and all other firms are assigned avalue of zero.
Given the dichotomous nature of the dependent variable, | estimate a
logit regressionto investigatethefactorsthat affect theforeign currency
hedging decision. In these regressions, the binary foreign currency
hedging variable is regressed on variables that measure tax function
convexity, expected costs of financial distress, firm growth, foreign
currency exposure, transaction cost economies of scales and control
variables for hedging substitutes. The coefficients for the variables
measuring firm growth and convertible debt usage are not statistically

15. The results of comparisons between foreign currency hedgers and non-foreign
currency hedgers using t-tests and Wilcoxon rank sum tests are available upon request.
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significant in these regressions and therefore areignored in subsequent
multivariate regressions. The conclusions are not affected by excluding
these variables.

The results from fitting the logit model are presented in table 4
models 1 through to 6. The table reports both the estimated coefficient
and elasticity for each variable. The elasticity measurestheimportance
of avariablein the model, where more important variables have larger
elasticity values. The elasticities show that firm size is ranked as the
most important explanatory variable in the model. The second most
important variableistheforeign currency transactionsdummy, followed
by the proxies for the expected costs of financial distress, the tax loss
dummy and the cash ratio. These results provide support for the
information and transaction cost economies of scale hypothesis, the
foreign currency exposure hypothesis, the financial distress cost
hypothesis, the substitutes for hedging hypothesis and the costs of
external finance hypothesis.

To my knowledge thisisthe only study to find using logit or probit
regression methodology a significant positive relationship between
foreign currency hedging and a proxy for expected financial distress
costs. In particular, the results show that the decision to hedge foreign
currency exposure is significantly negatively related to the level of
interest cover, afirm’scredit rating and if it isin receipt of net interest.
Thesefindingsare consistent with Mayersand Smith (1982), Smith and
Stulz (1985), Mayersand Smith (1987), Bessembinder (1991) and Froot
et al. (1993) who argue that hedging facilitates areduction in financial
contracting costs. However, thethree measures of leverageemployedin
this study, gross leverage, industry adjusted gross leverage and net
leverage, are not significantly related to the foreign currency hedging
decision.

The results show that financing constraints measured by firm
liquidity provide incentives for hedging. These results are generally
stronger than those observed in previous studies (Mian [1996], Géczy
et al. [1997], Howton and Perfect [1998], Graham and Rogers [2000]
Allayannis and Ofek [2001] and Hagelin [2003]). A higher cash ratio
implies a significantly lower probability of foreign currency hedging.
This result is consistent with the Froot et al. prediction that hedging
activity isbeneficial becauseit securestheavailability of internal funds.
It also supportsthe Nanceet al. prediction that the existence of negative
debt (i.e., cash) reduces a firm’s relative need to hedge because the
agency costs of debt and the expected costs of financial distress are
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lower.

Consistent with previousstudiestheempirica testsprovideevidence
that a firm's foreign currency exposure factors are significantly and
positively related to hedging. Finally, the positive firm size effect may
indicatethat thereisasignificant fixed cost component toimplementing
aforeign currency hedging program, and small firms are lesslikely to
achievesufficient benefitsto offset thiscost. Thisfindingisinconsi stent
with the notion that small firms face substantial informational
asymmetry costs and therefore are more likely to hedge.

Excluding Other Hedgers from the Non-Foreign Currency Hedging
Group

Thetestsintheprevioussectioninvestigated thedeterminantsof foreign
currency hedging using samples of foreign currency hedgers versus
non-hedgersof foreign currency exposure. Table 2 showsthat the group
of non-foreign currency hedgers includes firms hedging interest rate
and/or commodity price exposure. This paper argues that the inclusion
of thesefirms, referred to as*“ other” hedging firms, in the non-hedging
sample might potentially bias the results against finding particular
hypothesized relationships. Since the majority of other hedgers are
interest rate hedgers this might makeit difficult to detect arelationship
between foreign currency hedging and thosefactorsof greater relevance
to interest rate hedgers such as levels of debt and the ability to service
debt. The results for models 1 to 6 in table 4 bear this out to some
extent, since although interest cover, credit rating and net interest
receivable are significantly related to the foreign currency hedging
decision leverage, in its various forms, is not. However, an aternative
explanation for the distress cost results might be that variables like
interest cover, credit rating and net interest are better proxies for the
expected costs of financial distress than leverage. Since it could be
argued that a high level of debt does not necessarily imply a higher
probability of financial distress, but what in fact mattersisthe ability to
service debt and redeem it at maturity.'® Despite this many previous
foreign currency hedging studiesuseleverageto measure expected costs
of financial distress (Géczy et a. [1997], Goldberg et a. [1998],
Howton and Perfect [1998], Graham and Rogers[2000], Allayannisand

16. | thank an anonymous referee for pointing this out.
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Ofek [2001] and Hagelin [2003]). Like this study none of the previous
studies found a significant positive relationship between foreign
currency hedging and leverage. Therefore to investigate whether the
insignificant leverage resultsin this study might be dueto theinclusion
of other hedgers, modelsin table 4 are refitted excluding other hedging
firms from the non-foreign currency hedging sample. These resullts,
presented in table 5, show that all three measures of leverage are now
significantly positively related to foreign currency hedging and that the
coefficients for the other distress cost proxies have increased. Overall,
all six proxiesfor financial distress are statistically significant after the
exclusion of “ other” hedging firms, whereasonly threewereprior to the
removal of these firms.

Thesefindingsdemonstratethat theinclusion of other hedgersinthe
non-foreign currency hedging sample of thisstudy adversely affectsthe
ability to detect a relationship between foreign currency hedging and
some proxiesfor theexpected costsof financial distress. Thisisthecase
despite the fact that the non-foreign currency hedging sample contains
only 15.8 percent of other hedgers. As mentioned previously acommon
feature of eight previous studiescited intable 1istheinclusion of other
hedging firms in their non-foreign currency hedging sample. In some
instances (Géczy et a. [1997], Goldberg et al. [1998] and Graham and
Rogers[2000]) samplesof non-foreign currency derivativeuserscontain
around a quarter of firms that are using other derivatives. Since this
proportion is greater than that for the sample employed in this study, it
is conceivable that the bias in the aforementioned studies could be
greater. Their results would seem to bear this out since none reported a
link between expected costs of financial distress and the decision to
hedgeforeign currency exposure. Furthermore, noneof theother foreign
currency hedging studiesfound asignificant rel ationship either and only
two studies report a significant relationship between hedging and
liquidity (Géczy et a. [1997] and Howton and Perfect [1998]). The
results presented here provide evidencein support of the notion that the
inclusion of “other” hedgers (in particular interest rate hedgers) in
non-foreign currency hedging samples might explain why previous
studies have failed to detect a relationship between foreign currency
hedging and measures for expected costs of financial distress.

Multivariate Tests for Foreign Currency Only Hedgers

Theresultsinthe previoussectionsindicatethat tax loss carry forwards,
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proxies for financial distress costs, measures of foreign currency
exposure, liquidity and firm size significantly affect the likelihood of
foreign currency hedging. It was also noted that these relationships
prevailed despite the existence of “other” hedgers in the non-foreign
currency hedging sample. Given that most of these “other” hedgersare
interest rate hedgers it is somewhat surprising that the results show a
strong relationship between foreign currency hedging and variables
employed to proxy for the expected costs of financial distress, such as
interest cover and credit rating. This evidence would seem to suggest
that financial distress costs are an important factor in determining the
decision to hedge foreign currency exposure. However, the validity of
the strength of this link can be called into question because of the
structure of the foreign currency hedging sample.

Closer inspection of the foreign currency hedging samplerevealsa
few interesting characteristics. Table 2 shows that 44.1 percent of
foreign currency hedgers are foreign currency only hedgers and 53.4
percent of foreign currency hedgers also hedge interest rate exposure.
It could be argued that since over half the sample of foreign currency
hedgers are also interest rate hedgersit is quite possible that this group
of firms is driving the results with respect to those variables that are
potentially of greater relevancetointerest rate hedging firmssuch asthe
level of debt and the firm'’ s ability to service its debt.

The empirical testsin this section examine this by investigating the
determinants of foreign currency only hedging (i.e., firms that only
hedge foreign currency exposure). The results of this analysis are
presented in table 6. Like table 5 the modelsin table 6 exclude “ other”
hedging firms from the non-foreign currency hedging sample. The
results show that all of the expected distress cost proxies aswell asthe
cash ratio are significantly related in the hypothesized direction to the
decision to only hedge foreign currency exposure. An important
implication of these results is that they show that the observed link
between foreign currency hedging and financial distressisnot driven by
theinclusion of foreign currency hedging firmsthat also hedge interest
rate exposure. This demonstrates empirically, to my knowledge for the
first time, an unequivocal link between the foreign currency hedging
decision and the expected costs of financial distress.'’

17. Inunreported analysis | ran the regressionsin table 6 including “other” hedgersin
the non-hedging sample. The results showed that the leverage variables were no longer
significant although the other distress proxieswere. Theseresultsare qualitatively similar to
those reported in table 4.
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Robustness Tests

Tofacilitate comparisonswith studiesthat investigate foreign currency
derivatives use, | estimate alogit regression in which foreign currency
derivative usersare assigned avalue of 1 and non-usersavalue of O for
the binary dependent variable. This generates 215 foreign currency
derivative users and 151 non-users. Non-users include 75 firms that
hedge foreign currency exposure but do not mention the use of
derivatives and 11 firms that only hedge interest rate exposure.
Unreported results show that tax loss carry forwards, import/export
activity and firm size are important factors in determining the use of
foreign currency derivatives. Of the six proxies employed for financial
distresscostsonly the estimated coefficient for thecredit rating variable
issignificant and consistent with thishypothesis. Grossleverageand net
leverage are both significantly negatively related to foreign currency
derivatives use and the cash ratio is insignificant in al of the
specifications estimated.*® | then remove from the sample the 75 firms
that hedge foreign currency exposure but do not use derivatives. This
leaves asample composed of 215 foreign currency derivative usersand
76 non-foreign currency hedgers. Unreported analysis shows a slight
improvement in the relationship between the proxies for financia
distress and the use of foreign currency derivatives. Two of these
proxies are statistically significant (interest cover and credit rating).
Furthermore, the cash ratio is significant in all specifications. Next,
other hedging firms (mainly interest rate only hedgers) are excluded
from the sample of non-foreign currency hedgers. This leads to a
significant improvement for variables proxying for financia distress
costs. Four financial distress proxies are significant and the signs are
consistent with the predictions of the distress cost hypothesis (interest
cover, creditrating, netinterest receivableand leverage). Thesefindings
clearly demonstrate the effects of abias resulting from the inclusion of
interest rate hedging firmsin the non foreign currency derivative user
sample and potentially provide an explanation for the lack of evidence
in support of the financial distress cost hypothesisin previous foreign
currency hedging studies.

18. Géczy et al. (1997), Howton and Perfect (1998), Goldberg et al. (1998), Allayannis
and Ofek (2001) and Hagelin (2003) aso report a negative coefficient for the debt ratio.
Graham and Rogers (2002) suggest that there could be a negative rel ationship between debt
and foreign currency derivatives if foreign currency debt is a substitute for foreign currency
derivatives hedging.
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A firm's decision about its capital structure can be made
simultaneously with its decision to hedge (Mian [1996], Géczy et al.
[1997] and Graham and Rogers[2002]). To control for the endogeneity
of the capital structure and the foreign currency hedging decisions, |
follow Géczy et al. (1997) and Graham and Rogers (2002) and estimate
the determinants of these decisions simultaneously with a two-stage
estimation technique. In the first stage, two separate regressions are
performed using foreign currency hedging and the leverage ratio,
respectively, as dependent variables. | exclude other hedgers from the
non-hedger sample and use the specification in model 4 of table 4 to
obtain predicted probabilities of foreign currency hedging. | specify the
model of the capital structure decision following Rgjan and Zingales
(1995) to obtain predicted |everageratios. Inthe second stage, structural
equations are estimated using the predicted values from the first-stage
regressions as explanatory variables.

In the second stage | everage regression unreported results show that
the predicted probability of foreign currency hedging is significantly
positively related to leverage. Thisindicatesthat hedging by U.K. firms
increases their debt capacity. However, in the second stage hedging
regression the predicted leverage ratio is not a statistically significant
determinant of the foreign currency hedging decision. This result is
consistent with the findings in section 4, which demonstrated that the
leverageratioisnot astatistically significant determinant of theforeign
currency hedging decision. Furthermore, unlike other financial distress
proxies the significance of the three leverage ratios in section 4.2 is
dependent on the exclusion of the small number of other hedgersinthe
non-hedging sample. This evidence supports the notion that leverage
may not effectively capture the likelihood or the expected costs of
financial distress. Consistent with thisview Allayanniset al. (2003) use
the interest coverage ratio and the Z-score as proxies for financial
distress* because of theextensiveprior evidencerelating thesevariables
tofinancial distress’ (p. 2693) and Andrade and K aplan (1998) find that
financial distress costs are small even for highly levered firms.

Finally, it is conceivable that the inclusion of foreign debt usersin
the foreign currency hedging sample might drive the relationship
between hedging and leverage and possibly other proxiesfor financial
distress.’® Therefore, as an additional robustness check, | test for the
endogeneity of the leverage ratio by excluding from the sample of

19. | thank an anonymous referee for pointing this out.



36 Multinational Finance Journal

foreign currency only hedgers firms that use foreign debt. This leaves
asample of firms that only hedge foreign currency exposure and only
use foreign currency derivatives for hedging. Unreported results show
that, although leverage is no longer a significant factor, the other
financia distressproxiesarestatistically significant and consistent with
the financial distress cost hypothesis. Therefore, the key result in this
paper, namely that expected financial distress costs are an important
factor in determining the foreign currency hedging decision, is robust
to the exclusion of firms that use foreign currency debt.

V. Conclusions

The empirical tests in this paper examine the determinants of foreign
currency hedging for a sample of U.K. non-financial firms. Unlike
similar earlier studies, the empirical tests in this paper provide strong
evidence of a link between foreign currency hedging and various
proxiesfor the expected costs of financia distress. A firm'sliquidity is
also a significant determinant of foreign currency hedging which is
consistent with the Nance et al. (1993) proposition that hedging and
other financial policies, such asliquidity, are substitutes. Theempirical
analysis demonstrates that a firm’s currency exposure is a very
important factor that prompts firms to hedge. The evidence also shows
that the size of the firm is positively related to the foreign currency
hedging decision, indicating that larger firms are more likely to hedge
than smaller firms. Thisresult isconsistent with significant information
and transaction cost scale economies of hedging discouraging smaller
companies from hedging.

The empirical analysis in this paper recognizes the existence of a
potential bias created by including in the foreign currency hedging
sample firms that hedge both foreign currency and interest rate
exposure. This biases the results in favor of finding a significant
relationship between foreign currency hedging and factorsthat might be
more important to interest rate hedgers, such as leverage. The testsin
this paper eliminate this bias by selecting foreign currency hedging
firmsthat only hedge foreign currency exposure. The results show that
several proxies for expected financial distress costs are important
determinants of the likelihood of foreign currency hedging for this
subsample of foreign currency hedgers. Therefore this study finds, to
my knowledge for thefirst time, an unambiguous rel ationship between
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the decision to hedge foreign currency exposure and the expected costs
of financial distress.

Overall, the results presented in this paper seem to be more
supportive of afinancial distress motive to hedge than those found in
earlier, mainly U.S., empirical studies. One potential explanationisthe
suggestion that the tests in several U.S. studies are possibly biased
against finding a significant relationship between foreign currency
hedging and the expected costs of financial distress because in these
foreign currency hedging studies the non-hedging sample includes
“other” hedging firms. These firms could be those that hedge interest
rateand/or commodity priceexposurebut not foreign currency exposure
or firms that hedge foreign currency exposure with non-derivative
methods such asforeign debt. These “other” hedgers might be hedging
because of financial distress reasons (especially the interest rate
hedgers) which potentially blursthe distinction between thetwo groups
making it far more difficult to detect a relationship between foreign
currency hedging and expected financia distress costs. Allayannisand
Weston (2001) al so recognize the existence of thisbiasin their study of
the impact foreign currency derivatives use has on the value of U.S.
firms. They find that their results are unchanged when they classify
interest rate only hedgersand firmsthat use foreign debt but not foreign
currency derivatives as hedgers. Thisresult might imply that thebiasin
other studies, which employ samples that are not too dissimilar to that
of Allayannisand Weston, isaso small.

An adternative explanation for this apparent difference in the
importance of financial distress as a motive for hedging between U.S.
and U.K. firmsis the possibility that expected financial distress costs
are higher in the U.K. than they arein the U.S. This might be because
of differences in the bankruptcy code between these countries (Judge
[2006]). The bankruptcy code in the U.S. is regarded as shareholder
friendly becauseit places greater emphasison the shareholder retaining
control in the event of default. On the other hand, the code in the U.K.
is perceived as debt holder friendly because it confers greater rights to
creditors when reorganizing a bankrupt company’ s affairs. If the U.K.
rules make liquidation more likely for firmsin financial distress, then
U.K. firms potentially face higher expected costs of financial distress
than firms in the U.S. This would suggest U.K. firms have a greater
incentive to hedge in order to lower the expected value of these costs.
Furthermore, theoretical research (Ross [1997] and Leland [1999])
arguesthat thereduction in expected distress costsasaresult of hedging
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islessimportant than the interest tax shield from increased debt due to
hedging for U.S. firms. Recent empirical research finds evidence in
support of this (Graham and Rogers[2002]). Consistent with thisview
bankruptcy law differences might also partially explain thevariationin
other financial policy decisions between U.K. and U.S. firms. For
example, Rgan and Zingales (1995) find that U.K. firms are less
levered than firms in the U.S. They suggest that differences in
bankruptcy codes seem to have some power in explaining differences
in aggregate capital structure.

APPENDI X 1. Variable Definitions and Summary of Hypotheses

Hypothesis
Under- Transaction
Tax invest/ Financial Substitutes  Cost
Independent Sch Financial Costsof Price for Risk Economies
Variable Conv. Distress Ext. Fin. Exposure Management of Scale
Tax loss carry
forwards + +
Interest cover
ratio - -
Credit rating
(Qui-score) -
Net interest
charge - -
Gross leverage + + +
Industry adjusted
gross leverage + + +
Net leverage + + +
Capita
expenditure +
Market-to-book
valueratio +
Research and
development
expenditure +
Foreign sales

by destination +
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Foreign
transactions
dummy +

Cashratio -

Convertible
debt + -

Firmsize - - +

This appendix presents the independent variables for the analysis of hedging by U.K.
non-financial firms. It provides the variabl€e' s definition, the source of datafor the variable,
and the predicted sign of the coefficient estimate as predicted by each hypothesis. All
variables are computed as three-year averages up to one year prior to the 1995 year-end,
unlessstated otherwise. Definitionsfor Variables: Tax |losscarry forwards: A dummy variable
equal to 1 if the firm has tax loss carry forwards for the year ended 1995. (Annual report):
Interest cover ratio: Profit beforeinterest and tax divided by interest payments. (Datastream):
Credit rating (Qui-score): Qui-score is a measure of the likelihood of firm failure in the
twelve months following the date of calculation. The Qui-scoreis given as a number in the
range O (high likelihood of failure) to 100 (low likelihood of failure). This variable is
collected for the year ended 1994. (FAME); Net interest charge: A dummy variable equal to
1lif afirmisanet receiver of interest in any given year, where net interest is defined as total
interest charges lessinterest income. The dummy value is averaged over 3 years prior to the
annual report year end. (Datastream); Grossleverage: Book value of total debt and preference
capital as a proportion of the book value of total debt plus the market value of equity.
(Datastream); Industry adjusted gross leverage: The gross leverage for a firm divided by
averagegrossleveragefor theindustry. Industry classifications sourced from Datastream; Net
leverage: Book value of net debt and preference capital as a proportion of the book value of
net debt plusthe market value of equity, where net debt istotal debt less cash and short-term
investments. (Datastream); Capital expenditure: Purchases of fixed assets divided by total
sales. (Datastream); Market-to-book valueratio: The market value of equity divided by book
value of equity, where the book value of equity is measured as equity capital and reserves
(excluding preference capital) less goodwill and other intangibles. (Datastream); Research
and devel opment expenditure; Research and devel opment expenditure divided by total sales.
(R&D Scoreboard compiled by Company Reporting Ltd.); Foreign sales by destination:
Foreign sales by destination divided by total salesfor the year ended 1994. (Annual report);
Foreign transactions dummy: A dummy variable equal to 1 if afirmindicatesthat it imports
or exports or repatriates dividends and other investment income back to the UK for the year
ended 1995. (Annua report); Cash ratio: Total cash and cash equivalents divided by total
current liabilities. (Datastream); Convertible debt: Book value of convertible debt divided by
total assets. (Datastream); Firm size: Natural logarithm of the book value of total assets.
(Datastream)
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