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ABSTRACT
Industry Hedging and Firm Risk Management
Zhen Wang
This thesis investigates the effect of the level of competition and the level of hedging within the
industry upon individual firms’ foreign exchange risk management behavior as well as firm value
for a sample of 387 US firms in the S&P 1500. This is addressed by using an extensive set of
hand-collected data that measures the extent of industry and firm hedging of exchange rate risk
over the three year period from 2003 to 2005 and by constructing variables that capture the effect of
competition and industry level hedging. The resuits suggest that the hedging level of the industry

has no effect on firm value. However, the study verifies that a firm’s competitive incentive to hedge

will increase when most competitors decide to hedge.
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Chapter 1. Introduction

Risk management has recently gained much attention due to high volatility in the
international financial markets. Researchers, analysts, and investors have extensively
discussed firm’s hedging decisions. As implied by the classic Modigliani and Miller
{1987} paper on firm value in perfect capital markets, risk management is irrelevant
to firm value. In addition, according to Smith and Stulz (1985), hedging is costly and
13 upnecessary as in the long run the losses and gains from currency fluctuations

would offset,

On the other hand, rescarch on the practical imperfections in capital markcts show
that hedging strategies should have a positive effect on firm value. Recent studies
document that the firm values of non-users of derivatives are lower than those of
derivative users (Allayannis and Weston, 2001). Various theories relate the value of
hedging fo financial distress costs, agency costs, bankruptcy costs, taxes, costly
external financing, incomplete contracting and asymmetric information. More
specifically, corporate hedging can alleviate many unsystematic risks by reducing the
volatility of cash flows, and it can accommodate the risk aversion of undiversified

managers. { Aretz K, Bartram S and Dufey G, 2007)

Furthermore, exchange rate risk is generally regarded as unsystematic, and even if it

s systematic investors can themselves hedge the risk. (John Dobson, Luc Soenen,



1993 However, there is business risk which is difficult and often impossible to
diversify and arises from uncertainties with respect to financial risks. Like, lower
volatility of cash flows also leads to lower bankruptcy costs. (Aretz K, Bartram S and
Dufey G, 20607) As a result, hedging has some impact on firm value, as investors can

not aiways achieve risk reduction themselves through diversification.

The corporate use of derivatives including forwards and options, as a means of
managing risks facing corporations, has increased steadily. In the business world,
foreign currency hedging is considered to be a major strategic decision that can

considerably affect profitability and risk management. Not only multinationals but

o

dso domestic firms are greatly affected by the volatility of foreign exchange rates. In
recent years, investors have increasingly started to expect management to be able to
identify and to manage their firm’s exposure to such market risks. However, mainly
due to the lack of public databases that provide information on the risk management

activities, no widely-accepted theories have been established until now and it remains

unclear whether their choices determine their hedge activities.

A. Research Topic
Brown (2001) implies that foreign currency hedging programs mitigate the negative
effect of currency fluctuations on competitive markets. In a competitive industry,

irms will be better off hedging foreign exchange risk. Therefore, firm value may



depend on the firm’s competitive ability. If a firm’s profit is more volatile, the firm
wiil have lower competitive ability and firm value will decrease compared to its

,¢

competitors. It is possible that changes in foreign exchange rates affect the systematic
risk of the company. The underlying reason is that investors dislike uncertainty in
profitability. Even if changes in foreign exchange rates affect only the unsystematic
risk of the company, the company may want to hedge to reduce the possibility that it
is unable to make payments on its debt--to avoid the risk of insolvency and resulting

finanicial distress costs. The investor may not be able to eliminate this risk by

diversification.

Suppose the industry sells its output to a foreign country and the price is denominated
in the foreign currency unit (FCU). Competitive pressures in the industry make a
single firm unable to change the prices that it charges without adverse effects.
However, the output price may basically be influenced by the majority of competitors
behaving similarly and may increase if the FCU decreases in value and decrease if
the FCU increases in value. Let Company A represents a firm which belongs to this
majority group which does not hedge. It means that most of competitors in its
industry facing similar currency risks do not choose to hedge against FCU
depreciation, they all will have the same cash flow fluctuations. Company B is a firm
which hedges. If the foreign currency goes up in value relative to the domestic

currency, the output price goes down. The profit of A will be unchanged but the profit



of B will decrease. If the foreign currency goes down in value, the output price goes
up.  The profit of A will be unchanged but the profit of B will increase. Therefore,
whiie B hedges to reduce the uncertainty in its profits due to foreign exchange rate

fluctuations, because the output price changes with the foreign exchange rate, the

in contrast. considering the reverse situation in which Company A, which belongs to
the majority group, hedges while Company B does not hedge, the correlation between
prices and costs within the industry will be largely discounted. Thus competitiveness
and the firm value of Company A is unaffected by currency fluctuation. If that is the
case, then Company B, as an un-hedged firm, is exposed to relatively greater profit

uncertainty. This higher earnings variability would hurt the firm’s value, and would

increase the firm’s incentive to hedge.

In light of these scenarios, this thesis assumes that competitive considerations affect
firm value and hypothesizes that the decision to hedge will be contingent on whether
the {irm’s competitors also face foreign exchange exposure and whether they engage
in foreign currency risk management. In other words, we assume that a firm’s value
and risk management behavior depend not only on its own hedging decisions, but
also on the hedging decisions of its competitors. Firms with foreign exchange rate

risks will follow the majority of hedge decisions of firms in the industry to reduce the



possibiiity that it 1s unable to make payments on its debt--to avoid the risk of
insolvency and resulting financial distress costs. To sum up, a firm’s incentive to

hedge will increase when its competitors decide to hedge.

B. Research Objectives

Among the extant theories concerning the motives for corporate risk management,
most concentrate on managerial incentives or market imperfections. Conflicting
empirical conclusions are found using cross-sectional evidence, regarding the
importance of derivatives portfolios in managing corporations’ financial risk. In fact,
ine competitive structure of an industry 1s positively related to a firm’s exchange rate
exposure. However, few studies account for the effect that industry hedging may have

on an individual firm’s value or on its decision to hedge.

A Cournot-Oligopoly model (Allaz. and Vila, 1993) shows that prices are expected to
positively co-vary with exchange related costs in competitive industries. As the
degree of currency hedging in an industry rises, prices show less response to foreign
exchange rates, producing more random profits. Since uncertainty in profits is
undesirable, the decision to stay un-hedged will have an unfavorable impact on
expected profits if' a higher portion of competitors are hedged. Consequently, firms
are more prone 1o hedge currency risk if a higher fraction of their rivals do so, even

after controlling for industry level exposures to currency risk.



Thus, the objective of this study 1s to provide insight into the impact of hedging
activities on firm value, given the level of a firm’s foreign sales and the level of

industry hedging. It is expected that the greater the degree of hedging in an industry,

the greater the benefits of hedging activity to a firm.

Another objective is to check whether the hedging decisions of a firm’s rivals

contribute to its decision to hedge, if necessity for hedging arises. It is predicted that

o~

a tirm’s derivatives usage relies not only on its own risk exposure and its decision to

Pt

wedge, but also on the level of hedging activities by other firms in the same industry.
. Expected Contribution

Contribution 1

Until now there is only limited empirical evidence on how a firm’s risk management
choice and its value are affected by the hedging decisions of other firms in the same
industry, as the recent finance literature focuses mostly on firm specific motives and
the potential value derived from corporate hedging. Therefore, the study will
contribute to the literature by showing the effect of competition on the value of a firm
as well as its risk management choice. More specifically, we show that a firm’s
incentive to hedge increases as its main competitors hedge, and that its incentive
decreases as its competitors choose not to hedge. Our empirical model generates

potentially testable implications and provides meaningful empirical results regarding



the competitive motives of risk management.

Contribution 2

In addition, this paper adds value to the existing empirical research in that area by
simuliancously examining both the hedging need of a firm and the degree to which
the firm actually hedges. Nain (2005) focuses on the effect of hedging on firm value
given the hedging level in the industry. Nevertheless, the impact of the degree of
nedging on a firm’s value and the need for that firm to hedge are ignored. Why these
actors are essential to this model can be explained by a simple example whose sales

include 5% 1n foreign sales. The impact of the industry hedging level is small

o

compared to a firm whose foreign sales account for 95% of its total sales. In this
paper, the impact of hedging on firm vaiue given the hedging level in an industry is
tested empirically. Our results are expected to show that the value of a firm that has a
high level of foreign exchange risk exposure and operates in an industry with a high
tevel of hedging, is adversely affected if it does not hedge. A further test will

determine whether the hedging decisions of its competitors has any effect on a firm’s
gmng p y

decision to hedge if there is a need for hedging.

Contribution 3

A further contribution is that the methodology of this study will take into account

both hedging practices and the level of competition in various industries. Geczy,



i and Schrand (1997) study a sample of Fortune 500 non-financial firms.
Alayannis and Weston {2001) focus their research on non-financial firms with total
assets of more than 500 million. Up to now most empirical tests of hedging behavior
only explain a small fraction of the within-industry deviation in hedging practices.
The problem comes from studying a single industry or using a small sample size.
Therefore, the paper adds to the literature by examining the hedging activities of
firms listed in the Standard & Poor's 1500 Composite Index, and by separately

examining large cap, medium cap and small cap firms.

¢, Implications for Managers and Investors
This paper presents an analytical description of the competitive motives for hedging,
seeks ¢ measure the impact of industry hedging levels on firm value and provides
some insight into appropriateness of certain risk management decisions for managers.
Vianagers should act on behalf of the company and investors. Our findings suggest that
it 13 vital for managers to make decisions based not only on the company’s own
conditions and needs, but also to pay close attention to hedging activities by the firm’s
competitors 1 the same industry. A firm’s failure to consider the actions taken by its
competitors will likely cause it to lose value. Specifically, if a firm ignores its
competitors” activities, its investors will require a higher rate of return to compensate
them for the higher variability in the firm’s cash flows and earnings, resulting in a

K price,

-
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6. implications for Researchers

This paper will accumulate existing theoretical and empirical literature in a system

that aliows for a consistent analysis of how a firm’s value is affected by the level of

1 within its industry. Researchers can also use this model when considering the
design and implementation of empirical studies. Managers’ decisions have a direct
and indirect effect on the profitability of the company, which, together with the
mvestors” expected rate of return, determines firm value. If a firm is un-hedged in an
industry which otherwise exhibits a high level of hedging activity, the company’s
vajue will likely be adversely affected. Researchers interested in the outcome of
hedging within a given industry should consider how to measure the relationship

o
1

between firm value and industry effect.
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A. The Link between Hedging and Firm Value

A new measure of risk management activity - the delta percentage is developed by
Tulano (1996). His results suggest that firms engage in hedging activities not only to
boost firms’ value but also to increase the manager’s utility. However, the sample size
used in Tufano’s paper is comparatively small, so that the paper’s empirical findings
may oe based. Allayannis and Weston (2001) first observe the possible effects of

OTel

gn currency derivatives use on firm value in a sample of 720 large, non-financial
U.S firms from 1990 to 1995. Their findings indicate that the firms realize a
statistically and economically significant premium in terms of hedging activities, and
that hedging causes a firm’s value to increase. On the other hand, Guay and Kothari
{2003) employ a different approach by regressing market value sensitivities on the
determipants of derivatives usage. The reports show that the risk exposure hedged by
financial derivatives constitutes only a small portion of the overall risk profile for the
sample of 234 large non-financial firms and that hedging has a limited impact on firm

Vaiue.

The finance literature demonstrates that the improved firm value from hedging is
related to the costs of tinancial distress, contracting costs, the costs of raising external
capital, taxes, and underinvestment problems. Smith and Stulz (1985) suggest that

frms use derivatives 1o reduce the volatility of earnings since they have incentives to

10



reduce the possibility of financial distress, which is costly (Mayers and Smith, 1987;
and Bessembinder, 1991). Because hedging decisions increase the firm’s debt
capacity, they also raise the value of the firm through an increase in tax shields
{Graham and Rogers, 2002). In addition, corporate risk hedging increases firm value
by reducing underinvestment problems (Lessard, 1990). This occurs because hedging
assures the firm’s access to capital when there are positive net present value projects.

Finally, hedging reduces a firm’s expected tax liability when the tax schedule is

convex {Mayers and Smith, 1982).

B, Competitive Motive

The goal of running a business is to win by defeating competitors. Porter (1979, 1980)

influence that competition might have on management decisions. Present research
holds that firms affect each other’s strategic choices. White (2002) demonstrates that
itms in the same industry are mutually influential. Land, Deane, and Blau (1991)
show that a firm’s conduct, at least in part, is result from the influence of nearby
others within the same industry. The research of Fligstein (1985) has shown that
firms are likely to copy the decisions of other firms in the same industry. Adam,

Dasgupta and Titman (2004) discover that the incentives of a firm to hedge may

actually decrease with the extent of hedging by competitors. Allayannis and Weston

11



{19693 find a positive link between the degree of competition in an industry and the

extent of derivatives usage in that industry. Geczy, Minton and Schrand (1997)

~

further demonstrate that “in industries with many firms there is more heterogeneity in

hedging decisions than in industries with relatively few firms”.

There s an obvicus differcnee between the studies of Allayannis and Weston (2001)
and Guay and Kothari {2003), which may be the main cause of the differences in
results. Allayannis and Weston automatically classify as derivative users those firms
that report the use of foreign currency derivatives in the footnotes of their financial

statement, while Guay and Kothar focus on the fraction of risk exposure hedged.

i1 {2005) and Nain (2005) provide stronger support that the volatility of cash flows
and in turn the firm value of an individual hedged firm increases with the extent of

hedgmg in the industry. They suggest that the reason is that there is a positive

correlation between firms” hedging activities and the sensitivity of output prices to

sipn exchange rate shocks. Nain (2005) also shows that if a firm decides not to
hedge its foreign exchange risk exposure, while hedging is widely used by its

indusiry, that firm’s value will be adversely affected.

12



C. Hedging Versus Speculation

Because of data unavailability, there are Iimited empirical tests of risk management
theories. Farlier studies such as those by Nance et al. (1993) rely primarily on
surveys. Firms have been required to disclose their derivatives use in footnotes only
since the early 1990s. Thus, it is only since then that researchers can distinguish
dertvative users from nonusers. After that, more and more studies on derivatives use
have emerged. Most studies such as Allayannis and Weston (2001) classify all

derivative users as hedgers. Obviously, this method may exaggerate the total number

rs, since speculators are also included in the sample.

Haushalter (2000) provides a more precise estimate of hedging by using the portion
of the present year’s preduction hedged with derivatives as a proxy for the dependent
variablie. Admittedly, this method may also be inaccurate, because the production
exposed to exchange risk is not identical for different firms. For example, a domestic
firm may not have any exports, and, consequently, this firm does not have any
incentive to hedge exchange risk. On the other hand, a multinational firm may sell all

its products in foreign markets, so hedging exchange rate movements is more

meaningtul for it

On the other hand, Mian (1996) labels firms as hedgers if they report their hedging

activities distinctly, which means hedging is a significant percentage of its sales. This

13
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method should at least exclude some speculators from the sample. The underlying
reason 18 that value maximization theory predicts an increase in firm value following
hedging activities. Accordingly, firms are less likely to hide their hedging activities
when they do hedge. The limitation of this method is that firms are closer to
on-hedgers if they hedge only a very small portion of their risks.

Following Mian (1996}, in this paper hedgers are classified as those firms that clearly
disciose their hedging activities. To better understand the relation between hedging
and firm value, this research proposes to use the fraction of the current year’s foreign
sales that has been hedged with derivatives to capture the extent to which firms hedge

their risk exposure.

Following Nain (2005) and Allayannis and Weston (2001), this study will also
estimate the influence of hedging foreign currency derivatives on firm market value,
using 2 proxy for hedging which is explained in the following section. The purpose of
this paper is to shed light on the question of whether a firm’s value is affected by the

hedging decisions of its competitors.

14



E. Assumptions and Hypotheses

conventional theories indirectly relate hedging activities to higher firm value.
Howeve

r, empirical studies provide conflicting evidence of this link. Therefore, the
first hyp

ypothesis of this study is that hedging activities lead to higher firm value.

Suppose that firms are competitors in their market and hedging activities lead to
higher firm value. Further assume that companies observe the hedging choices of
cquilit

their competitors before deciding on their own hedging decision. If that is the case,
then equilil

rium demands each firm’s hedging decision to be a best reaction to the

choices of its rivals. Also, in industries where derivatives use is common,

This paper will test the following two hypotheses.

Mui! Hypothesis 1:

The d

tne ¢

legree of hedging in an industry has no effect on the benefits of hedging activity
to a firm,

In other words, then firm value of un-hedged companies, with significant foreign

sales, will not be influenced by the degree of hedging within the industry.



Null Hypothesis 2:
The decision of the firm to hedge does not depend on the hedging level within the

industry.

16
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Chapter 1V Sample Selection

The sample consists of firms that are part of on the S&P 1500 Composite Index with
complete data throughout the time period from 2003 to 2005. For each firm-year
observation, all other financial statement information needed for research models are

obtained from the COMPUSTAT annual database. Data on institutional shareholdings

and options holdings, the notional amount of derivative usage, and CEO ownership,

£
;

ected from proxy statements and annual reports. The firms in the final sample

are firms with complete performance data available on COMPUSTAT.

Firmas without foreign sales are excluded because the goal of this research paper is to

armtine only those firms that are a firm which is exposed to foreign exchange risk
and thus have a need for hedging. SFAS 133 requires firms to clearly indicate
whether they use derivatives for hedging or trading purposes. The financial footnotes

A

and SEC 10-K filings are checked for the following keywords using a text search:
hedge, derivative, financial instrument, forward, futures, swap, option, notional value,
and feir value. SEC 10-K statements are downloaded from the EDGAR database
maintained by the SEC. It any of the keywords are found, the surrounding text is read
thoroughly to confirm that it refers to foreign currency derivatives. A firm is
identified as a foreign currency derivative user for that year if it discloses the use of

dertvatives for hedging purposes. For firms that are classified as foreign currency

derivative users for hedging purposes, information on the year-end gross notional

17



tanding amounts of foreign exchange derivatives is collected. Firms which do not
disclose foreign currency derivative use for that year are classified as foreign

currency derivative non-users for hedging purposes for that year.



Chapter V. Methodology

A Test for Hypothesis 1

The first investigation concerns the relationship between derivatives use and firm
value. According to the findings of Allayannis and Weston (2001), firm value (as
measured by estimates of Tobin’s Q) will be higher if U.S. firms use foreign
exchange derivatives.*The following analysis uses a multivariate test to investigate
the relationship between firm value and industry derivatives use. These results
confirm the doubt on the notion that firms which hedge show higher firm value by
estimating OLS regressions with Tobin’s Q as the dependent variable. Consequently,
the analysis also tries to verify, in addition to other factors that are known to
influence firm value, whether the competitive use of derivatives in the same industry
drives firras 1o change their hedging decisions. Therefore, the effect of foreign
exchange hedging on firm value given the level of foreign sales of a firm and the

mdusiry hedging activity is examined by employing the following regression model.

YVALUL = § (FOREIGN, INDHEDGACT, DEGREE, (INDHEDGACT -
INDHEDGACT AVERAGE) *(DEGREE - DEGREE AVERAGE), (DEGREE -
DEGREL AVERAGIE) *(FOREIGN - FOREIGN AVERAGE), SIZE, PROFIT,

GROWTH, LEVERAGE, TIME)



a.  Dependent Variable - Proxy for firm value (VALUE)
Tobin's Q --- a measure of firm value
Habib and Ljungqvist (2005) define the present value of the cash flows generated by

the firm's assets as firm value, which can be estimated by Tobin's Q, as follows:

Tobin's O = (market value of equity + assets - book value of equity) / Total Assets
Market value of equity= Price * shares outstanding (CRSP)

Thus, O will be greater than 1 if corporate actions will benefit the firm producing
vaiuve. The more value produced, the higher the Q. Tobin’s Q will be less than 1 if
corporate actions will harm the firm, thus reducing value. The more value is

reduced, the lower the Q.

b, Proportion of foreign sales (FOREIGN):

Allayannis and Ofek (2001) state that geographic diversification increases firm value.
fine with their methodology, we calculate the fraction of foreign sales to total sales
or each firm as a proxy for geographic diversification. We expect that this variable is

positively related to firm value when the firm hedges more while its risk exposure is

reiatiy

vely high and hedges less while its risk exposure is relatively low. On the other
hand, 1t would have a negative value when the firm hedges more while its risk

exposure 18 low and hedges less while its risk exposure is high.

20



¢ Degree of hedging by a firm (DEGREE)
Followmg Allayannis and Ofek (2001), the fraction of notional value of foreign
currency derivatives contracts to total assets is used to measure the degree of hedging
by a firm.
d. Hedging activity of an industry (INDHEDGACT)
irms with the same first-digit SIC code in the sample are classified as belonging
to one industry. For each industry, the fraction of hedging activity in an industry is
caiculated as the total number of firms in that industry disclosing foreign currency
dertvatives usage for nedging divided by the total number of firms exposed to foreign
exchange risk in that industry.
e. interaction variable

(INDHEDGACT-INDHEDGACT AVERAGE)*(DEGREE-DEGREE AVERAGE)
This interaction variable is used to investigate the difference in firm value between
un-hedged and hedged firms in industries, which is the focus of this project. It
implies that, for a company which has a significant amount of foreign sales, the firm
value increases more with hedging activities, if other firms in the corresponding
industry are widely hedged using derivatives. On the other hand, the decision to
remain un-hedged by a firm which has a significant amount of foreign sales, when

many other companies in an industry are hedging is viewed as a negative signal about

21
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ability to recognize and manage foreign exchange risk. Accordingly,

We expect a positive effect on value if the tfirm hedges more than average when the

industry hedges more than average and the firm hedges less than average when the
industry hedges less than average. On the other hand, we expect a negative effect on

if the firm hedges more than average when the industry hedges less than average or

i hedges less than average when the industry hedges more than average.
Beliowing Table 1 shows possible effects of the interaction between industry hedging

and firm hedging on firm value.

Insert Table 1

£ Control Variables

When estimating the effect of industry hedging on firm value, factors that have been
known to impact firm value are controlled for in the regression. The control variables
are sunilar to those used in previous research and the reasons for using them are

piven below,

There 1s some evidence for US firms that large size leads to higher profitability

22



{Mueller, 1987, and Peitzman, 1677). It is argued that large firms are more likely to
use derivaiives than small firms because of the costs involved in setting up a hedging
program. therefore, total assets and total sales are used to control for size effects. It is

expected that size is positively related to Tobin’s Q.

Profitability (PROFIT):

Allayannis and Weston (2001) argue that a profitable firm is more likely to be valued
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orofitability variable will be positively related to Tobin’s Q.

investment Growth (GROWTH)
Firm values are found to depend on future investment opportunities (Mayers, 1977,
and Smith and Waits, 1992). Thus, the ratio of research and development

expenditures to total sales 1s used as a proxy for investment growth (Yermack, 1996).

It is expected that growth variables will be positively related to Tobin’s Q.

Leverage (LEVERAGE)
According to Allayannis and Weston (2001), a firm’s value can be affected by its

capital structure. To control for differences in capital structure, we use a financial
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leverage variable that is measured as the ratio of long term debt to shareholders’

equity. it 18 expected that firms with more leverage will have a higher Tobin’s Q.

Time effects (TIME)

Since firm observations are collected across multiple years, we use a yearly dummy
to conirol for time varying effects. Time effects are controlled by using year
dummies

e

Test for Hypothesis 11

probability of hedging and the level of hedging in an industry. A logit model is used
to examine whether a firm’s decision to hedge is affected by the hedging level of
other firms in this industry, if a need to hedge arises. The dependent variable is a
hedging dummy that equals one if the firm discloses the use of foreign currency

derivatives and zero otherwise,

DUMH = £ (INDHEDGACT, FOREIGN, FOREIGN * INDHEDGACT, TAX,

sUBS,  SIZE, UNINVST, DISTRESS, MANGINC, INFOASY)

¢, Decision to hedge (DUMH)

DUMH 1s equal to one if a firm uses foreign currency derivatives for hedging
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vy ore] reeey s
purposes and zero otherwise.

Proportion of foreign sales (FOREIGN)

fraction of foreign sales to total sales is expected to be positively related to

hedging decisions since hedging exchange rate risk is more important for firms with a

roportion of foreign sales to total sales. This would have a positive effect on

isk management decision to hedge while its risk exposure is relatively high. It would

ave a negative effect on risk management decision to hedge while its risk exposure

g
2

2 ¥
15 1O

dedging activity in an industry (INDHEDGACT)

4

i

153

a l

edging is common in an industry, firms are more like to hedge (Fligstein, 1985).

o

A3 firms with the same fir

PR

to one industry. For each industry, INDHEDGACT presents the fraction of hedging

st-digit SIC code in the sample are classified as belonging

ity in an industry. which is calculated as the total number of firms in that

iisclosing foreign currency derivatives usage for hedging divided by the

tolai number of {irms exposed to foreign exchange risk in that industry.

[nteraction variable (FOREIGN * INDHEDGACT)

1s used to investigate the difference in firm hedge decision

d.
This inferaction variable
motive in industries, which is the second focus of this project. It implies that, for a

[
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company which has a significant amount of foreign sales, the firm has a stronger

H
by

motive to hedge. if other firms in the corresponding industry are widely hedged using
derivaiives as well. On the other hand, the motive to remain un-hedged by a firm will
increase if a firm has an insignificant amount of foreign sales and operates in an

¥

industry in which hedging is uncommon.

Accordingly, our interaction of Foreign with INDHEDGACT is expected to be
positively related to DUMH, because a firm’s incentive to hedge increases with the

nuraber of other hedged firms in the industry, if a need to hedge arises.

e.  Control Variables

Miuch of the literature argues that some firm specific characteristics might affect firm

o Kim and Lyn (1986), Morck and Yeung (1991), Bodnar, Tang and Weintrop,
{1999) and Denis, Denis and Yost (2002) provide empirical support for research and
development (R&D) and advertising expenditures as proxies for firm-specific

Ta

{(intangible) assets. Capiial structure (debt) is also used to control for the valuation

may result from financial leverage. In the industrial diversification
ltteraiure, Lang and Stulz (1994), Berger and Ofek (1995), and Servaes (1996) show

NG annori;

ice of controlling for firm size. Other factors such as growth

opnoitunities (investment) and profitability are also included as additional corporate

ot variables. Table 2 provides an overview of our summary of control variables,

26



how they are estimated and their expected relationship with firm value.

Insert Table 2
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The sample is constructed from firms that are part of the Standard & Poor's list of the
S&P 1500 Compesite Index (SPSUPX) which represents the top 1,500 stocks and

mutual funds in the market. The S&P 1500 is comprised of stocks in the S&P 500

ce-{ap, S&P 400 Mid Cap Index, and S&P 600 Small Cap Index. Some of the
companies in the initial sample are dropped owing to inability to locate the proxy
staternents or yearly reports for the fiscal years covered. Several observations also are
deieted because of missing data in COMPUSTAT annual files. Therefore, the final

complete data sample consists of 152 large cap firms, 96 mid caps and 135 small caps

firms, giving us a total of 383 companies. Our empirical analysis covers a time period

003 te 2005.
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This paper utilizes hand collected data relating to whether firms are hedging and the
notional amount of derivatives used. The paper first describes the dispersion of
dging activities within these firms. These statistics of financial derivatives usage of
firms of different sizes are presented in Table 3. The numbers of observations, mean,
standard deviation and median values of the notional amount of derivatives are

reported. All data are from 10-K disclosures and are measured in millions of dollar.
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Panel A provides descriplive statistics for our sample of 152 large caps firms in the

‘ap Index. A firm 1s defined as a foreign exchange hedger if it
provides a qualitative disclosure of any foreign currency hedging activity in its
annual report. Panel B presents descriptive statistics on 96 median caps firms in the
S5&P 400 Mid Cap Index. Panel C presents descriptive statistics on 135 small

capsfirms in the S&P 600 Small Cap Index.

Insert Table 3

Tabie 3 shows that there is a wide dispersion of derivative usage among hedging
firmas. On average, approximately 80% of the 152 firms listed in the S&P 500 Large
ap index report the use of financial derivatives. Among the 96 firms listed in the
S&P 400 Mid Cap index, 40% of firms use foreign currency derivatives. Foreign
currency derivatives are the least popular among firms in S&P 600 Small Cap Index
/

(32% of 144). The standard deviation for the extent of hedging is $ 3000 million for

large cap, $140 million for median cap and $45 million for small cap firms.

Given that in Table 3, as the percentage of hedgers in the sample of large cap firms
{80%9) is higher than that of mid (40%) and small cap firms (30%), it appears that
targe firms are more likely to hedge than medium and small size firms in response to

toreign exchange risks. This phenomenon can be explained by the resource
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consirainis and financing problems of small firms. Recall that risk management

s

reguires hiring well-trained specialists and employing a large amount of extra funds,
which make it an expensive activity that small firms may not be able to afford. The

o

costs of these risk management activities can explain why larger firms hedge more.

Also, larger firms usually have a greater proportion of foreign currency exposure and
maore {unds to use, which provides another incentive for them to pay attention to risk

management. Interestingly, despite their large size, for the large cap firms, compared

um and small size tirms, the speed of the increase of the percentage of firms
which hedge in each year seems to be significantly lower in 3 year study periods.
This fact suggests that an important risk management program is not exclusive to

large 1irms nc-waday 5.

H

The evidence suggests that small firms may belong to a strategic group that is distinct

B
<

from that of thelr larger counterparts, and makes them face less competition.
Smali-firm profits are self-determining of other firm profits. Accordingly, large and
small firms may repose different in same segments of the market instead of
competing directly. Most importantly, this result suggests that larger firms are more

likely to hedge and dertvative users tend to be in more competitive economies.

Consider the differences in the underlying characteristics among these US companies.

Much of the literature argues that some firm specific characteristics might affect firm

30



value, Tebie 4 provides some the descriptive statistics for our firm characteristic
variables. The table reports the descriptive statistics of firm characteristics over the
period 2003-2005. All variables are in dollar millions and defined in Table 2. All data

e i Al
are from 10-K disclo

ares. Means, medians, and standard deviations are reported.

€]

Panel A provides firm characteristic data for the 152 large caps firms from the S&P
300 Large Cap Index. Panel B presents firm characteristics data for our 96 median

caps firms in the S&P 400 Mid Cap Index. Panel C presents firm characteristics data

or the 135 small cap firms in the S&P 600 Small Cap Index.

Insert Table 4

As noted above, our study breaks the sample into three groups according to firm sizes.
Table 4 reports the descriptive statistics for the underlying characteristics used in the
regression analysis for three sets of firms (large, median and small cap). The results
demgonstrate that firms with larger sizes have higher financial distress costs measured
by leverage, have lower institutional shareholding and less managerial shareholding
and oprions holdings. As a matter of fact, larger firms have higher tendency to suffer

{rom the information asymmetry problem caused by the conflict of interests between

managers and sharcholders, because their activities are more complex to monitor.
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‘The results reported in Table 3 and Table 4 further suggest that firms which are larger

in terms of market value and sales revenues, derivatives for hedging more extensively.

lition, our results imply that the firms in the three groups present different
characteristics. Firms use more derivatives in industries where fewer risk
management substitutes exist. Moreover, higher financial distress leads to a stronger
ncentive to involve in hedge program. Our results consist with the previous literature

that the risk management level adopted by a firm seems to be related to the costs of

financial distress, contracting costs, the costs of raising external capital, taxes, and

undermvestment problems.

lest for Method 1

As in Tutano (1996), our study investigates the determinants of the risk management
decision for a dataset of 383 firms included in the S&P 1500 Composite Index. This
research employs annual data from a more recent three year period from 2003 to
2003, These data allow for a greater number of observations and produce results that
sufler less from problems related to small sample size. In addition, the large size of
our sample makes it easier to capture the dynamic aspect a firm’s the risk

management decision. Finally, we employ a logit model in order to verify the

theoretical arguments presented in the literature.
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The st investigation concerns the relationship between derivatives use and firm
vaie, An ordinary least squares {OLS) regression model is used to testify the
relationship between firm value and industry derivatives use to account for the

o~
31
i

censoring of the dependent variable. The following analysis employs a multivariate
=]

test with Tobin’s O as a dependent variable. These results reject our hypothesis that

firms with extensive hedging are valued higher.

VALUE = { (FOREIGN, INDHEDGACT, DEGREE, (INDHEDGACT -
INDHEDGACT AVERAGE) *(DEGREE-DEGREE AVERAGE),
(DEGREL-DEGREE AVERAGE) *(FOREIGN-FOREIGN AVERAGE), SIZE,

PROFIT, GROWTH, LEVERAGE, TIME)

Table 3 reports an OLS regression with FX derivative use and firm value for large
cap firms. The table displays the regression results for a sample of 152 large cap
firms in the S&P 500 Large Cap Index. The dependent variable is Tobin’s Q, which is
caloulated as the market value of total assets. INDHEDGACT presents the number of
firms in an industry that use hedging divided by the total number of firms in that

mdustry. P-values shown in boldface indicate that the corresponding coefficients of

the regression are statistically significant at the 90% confidence level.

Insert Table 5
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Table 6 provided the results for an OLS regression with FX derivative use and firm

value for median cap firms. The table displays the regressions results for a sample of

96 median cap firms in the S&P 400 Mid Cap Index.

Insert Table 6

Tabie 7 provided the results for an OLS regression with FX derivative use and firm

vaiue for small cap firms. The table displays the results for a sample of 135 small cap

> inthe S&P 600 Small Cap Index.

Insert Table 7
iniable 5, 6 and 7, the coefficients on foreign sales and the industry derivatives usage
level are not significant. Also, coefficients of the interaction of the industry derivative

usage level relative to its average (DEGREE-AVERAGE) and the firm's hedging

the anticipated sign they are not statistically significant. The null hypothesis of no
correlation is accepted, which is that hedged and un-hedged firms are valued the
same in spite of the level of hedging in the industry. It indicates that a firm’s

invoivement in hedging activities does not depend on the competitive pressure within

its industry. It is in line with some systematic theories that risk management is
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irrelevant to firm value.

Test for Method 11

A logit model is used to examine whether a firm’s decision to hedge is affected by the

hedging level of other firms in this industry, if a need to hedge arises. The dependent

variable i¢ a hedging dummy that equals one if the firm discloses the use of foreign

currency derivatives and zero otherwise.

OUMH = f (INDHEDGACT, FOREIGN, FOREIGN * INDHEDGACT, TAX,

sl

SUBS, SIZE, UNINVST, DISTRESS, MANGINC, INFOASY)

r

Table 8, 9 and 10 show the logit regression estimates of how the extent of hedging in
an industry atfects a firm’s decision to hedge. The extent of hedging in an industry is
measured as the number of hedgers divided by the total number of firms in the

industry. P-values shown in boldface indicate that the corresponding coefficients of

the regression are statistically significant at the 90% confidence level.

Insert Table 8

Insert Table 9
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Tnsert Table 10

According to the results of the logit model with all variables in Table 8, Table 9 and
Table 10, most variables have the predicted coefficient as in Table 2 and are
significant in explaining the probability that a firm will hedge. However, the

i

coefticients of YEAR are not significant, possibly because “hedging with derivatives is a
relatively new trend for risk management; whether the firm will hedge is not related to
fiow scasoned the firm has been, but how willing the firm is in catching up new
wehnigues”. The coefficient on the interactive variable FOREIGN* INDHEDGACT
is significant. The results reject the null hypothesis that a firm is likely to hedge when
the extent of hedging in the industry is high. These results provide some evidence that
a tirm’s hedging is influenced by hedging within its industry. A 1% increase in the
extent of hedging in the industry results in a 253% increase in the probability of
hedging for large cap firms. A 1% increase in the extent of hedging in the industry
results in a 5.38% increase in the probability of hedging for mid caps. A 1% increase
in the extent of hedging in the industry results in a 16.25% increase in the probability

of hedging for small cap firms. Thus, large cap firms have a greater incentive to

j31v;

dge and the effect of industry hedging is large compared to the effect of

firm-specific control variables in the regressions.

Uveratl, as Table &, Table 9 and Table 10 report, even when the endogenous relation
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35 controlied between the need for hedging and the competitive motive for risk
management, firms will follow the indusiry “norm”. The evidence also suggests that
larger firms hedge more. Firms seem to hedge more when a sufficient number of their
competiitors actually take actions to hedge. This result also suggests that when there is
an insutficient number of firms that use risk management, managers will be tempted
not to hedge. The results alsc demonstrate that hedging is an increasing function of
the level of hedging in the industry. The results reported confirm that firms manage
o

risk because of the competitive motive, and are more willing to do so when they are

large. This finding can be explained by the high costs of risk management. Recall that

jg)

o
(3¢
%

activities such as hiring financial specialists and implement financial

mstruments are generally very costly and small firms might not be able to afford
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Chapter VI Conclusion
The study starts by constructing interactive variables that capture these effects. Using a

proxy for the industry fevel of foreign exchange hedging activity, this research tests the

ot of competition on foreign exchange risk management. This research extends Nain’s
(2004) work by taking into consideration both the hedging needs of a firm and the degree
of hedging by a firm into consideration. However, the analysis suggests that even if a
firmy is un-hedged in a highly hedged industry, there will not be a significant negative
etfect on firm value. Therefore, the study contributes to the literature by demonstrating

there is no impact of market competition on firm value, given the level of foreign

sales of the firm and the level of industry hedging.

An important focus of firms” hedging strategies is to consider their competitors’ actions.
Adopting a foreign exchange hedging strategy that differs from “the norm™ will expose
firms 1o the increased competition risk from opponents. If a majority of firms in the same
industry are “in the same boat,” it will be easier for managers to handle the unexpected
changes caused by the foreign exchange exposure. This thesis empirically tests the effect
of competition and the level of hedging within its industry on the decision of a firm to
Biedge for a sample of US firms in S&P 1500. The study also adds empirical evidence
that the hedging decisions of its rivals contribute to a firm’s decision to hedge, if the

necessity for hedging arises. Specifically, the incentive of an individual firm to hedge

inereases as its main competitors hedge, and the incentive decreases as its
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itors choose not to hedge. In other words, individual firms’ derivatives usage

nds on the level of hedging by other firms in their industries.

nt varticular, this research divides the sample into three sets according to firm size
{large, median and small cap) and runs regressions separately. Firm size is shown to

nlay an active role in the foreign exchange risk management decision and the results

varger firms are more able to manage margins successfully and smooth out the large

swings of revenues and costs. In addition, foreign currency risk management is a costly

activity that smaliler firms might not be able to afford.

Anginer important tmaplication of the empirical evidence of this paper is to capture the
hedging aclivity of firms in various industries that are part of the listed in Standard &
Poor's 1500 Composite Index. Industries differ in form and level of competition. Firms in
highiy competitive industries behave quite differently from firms in industries with low
competition since competition is a key factor in determining how firms manage risk.
However, different levels of competition may lead to different levels of hedging, thus
naving no effect on the outcomes for firm values. This paper seeks to measure the
vmpact of industry hedging levels on firm value and provides insight into some aspect

of risk management for managers. It is vital for managers to make decisions based
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not only on the company’s own conditions and needs, but also to pay close attention

& 2%

to the effect of the level of hedging by other competitors in the same industry.
Therefore, based on the above conclusions, some suggestions for foreign currency

risk ranagement are provided as follows:

A Suggestions on hedging strategies for corporations

r identity the FX risk level and evaluate the potential need for hedging
Foreign exchange risk exposure may cause tremendous earnings volatility and affect a

firm’s cash position, which increases the need for foreign currency risk management. It is

vital to identify and quantify the foreign sales portion of the company so that there are

slistic expectations of the need for hedge products.

o Research and assess the hedging activities of the company’s competitors
An important focus of firms’ hedging strategies is to observe their competitors’ risk
management actvities. If a majority of firms in the same industry are “in the same boat,” it
will be easier for managers to reduce the possibility of adverse price movements caused by

14,
H

the foreign exchange exposure.
1 Map the state of hedging activity in the whole industry

in seme industries, more and more firms in the industry have realized the importance of
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managing risk and are currently working to develop hedging programs. In some industries,
one hedges, thus there is no competitive advantage and everyone suffers together.

Hence, managers need to obtain a clear idea of hedging within the industry.

o1 Develop risk management action plans

necessarily supported, properly executed, and regularly evaluated by senior management.

r1 Adjust hedge decisions accordingly

ment plan must be designed according to each organization” s particular

A wicls svye
ATISK manage

goals, and market needs. The hedge decision should also be customized to each firm’s risk

.

SEAL0E.

q:\_,

28]
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B. Limitations and Future Research Avenues

The research is limited to consider that derivative holdings may measure, not only hedging
activities, but also speculation. SFAS 133 requires firms to explicitly state whether they
speculate with derivatives. However, speculative firms may present themselves as hedgers

on purpose, since hedging activities are widely recognized as a value-increasing strategy.

In addition, this study simply uses firms’ derivatives choices as a proxy for hedging
choices. However, firms can hedge cash flows in many different ways, including other
financial and operating strategies. This research could be extended by taking into

consideration other methods that firms could use to hedge foreign exchange risk.
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Firm Hedging upon Firm Value

fabie 1 Possible Effects of the Interaction between Industry Hedging and

1 industry hedging Firm hedging Outcome upon value Firm Value
| Hligh High Positive High
| High Low Negative Low
Low High Negative Low
‘ Low Low Positive High
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Tabie 2 Summary of control variables, how they are estimated, and their

expected relationship with firm value

Contro! Expected .
Symbol . Estimator Reasons
Relation
Larger firms are
more likely to use
derivatives
. Value of log because
Mirm size SiZ + L
(total assets) derivative usage
is associated with
economies of
scale
If a firm’s
. effective tax
Net operating .
schedule is
. , , loss carry
[ Tax schedule TAX + convex, then the
1 forward /
expected taxes
total assets
can be reduced by
hedging
Value of L
. Derivative use
L convertible ..
b Substitutes should decline if
‘ . . bonds and
{or SUBS - firms have
. preferred )
derivatives substitutes for
stock / total L
derivative use
assets
Earnings The benefits of
before hedging will
Financial - interest and increase if a firm
DISTRESS - .
Dhstress taxes / faces higher costs
interest of financial
expenses distress
Firms that face
. . L more information
Information Institutional
‘ INFOASY - ) asymmetry are
asymmetry ownership

more likely to

hedge

63




Firms with under

o (R&D .
Under investment
. o development
invesiment UNINVES problem are more
] expense )/ )
probiem likely to use
sales Do
derivatives
If a manager’s
end of period
. wealth is a
(options + .
concave function
shares held .
. of firm value, 1t is
. ) MANGINC by the CEO)/ )
incentives optimal for a
shares
. manager to
outstanding

completely hedge
the value of the

firm

64




Yescriptive Statistics of Foreign Exchange Hedging Activity
Diselosures

This table reports summary descriptive statistics (mean, median and standard deviation)
.

of the variables used in the regression analysis. It presents data on the final complete
data sample of 383 companies in the S&P 1500. The research time period is 3 years,

from 2003 1o 2005, All data are from 10-K disclosures. All values are in millions of

Panel A provides descriptive statistics on 152 large cap firms in the S&P 500 Large-Cap
index. A firm is defined as a foreign exchange hedger if it provides a qualitative
disclosure of any foreign currency hedging activity in its annual report. Panel B
nresenis descriptive statistics on 96 median cap firms in the S&P 400 Mid Cap Index.
Fanel  presents descriptive statistics on 135 small cap firms in the S&P 600 Small Cap

sy
Naex.

Panel A Deseriptive Statistics for Large Caps

2003 2004 2005
122 124 124
Sample Size -
: 152 152 152
R . ~ T N
Percentage of Hedgers
) & = 80.26% 81.58% 81.58%

! of  Notional

Amount of Derivatives

N 886.05 929.93 929.38

used for Hedging
| (3 millions)
Median  of  Notional
| Amount of Derivaiives
R O 89.00 102.20 115.50
- used for Hedging
- {3 millions)
4 Deviation of
| Notional Amount  of
|- . . ~
- Derivatives  used  {or 3168.91 3027.45 2800.43
- Hedging
(3 millions)
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Panel B Descriptive Statistics for Median Caps

Year

2003

2004

2005

36

38

43

96

96

96

Percentage of Hedgers

37.50%

39.58%

44.79%

Mean of  Notional
Arnount of Derivatives

used for Hedging

| {5 millions)

52.28

66.90

67.91

- Median of

Motional
Amount of Derivatives
used for Hedging

| ($ millions)

0.00

0.00

0.00

Standard Deviation of
Amount  of

used for

131.09

145.76

139.96

20603

2004

2005

44

43

50

135

135

135

itage of Hedgers

32.59%

31.85%

37.04%

of  Notional

™

nount of Derivatives
‘or Hedging

13.44

13.36

13.66

used for Hedging
(§ miliions)

0.00

0.00

0.00

| Standard Deviation of
™

lotional  Amount  of
Derivarives  used  for
S|

49.01

44.69

35.76




ry

Table 4 Descriptive Statistics of Firm Characteristics 2003-2005

The table reports the descriptive statistics of firm characteristics over the period
2003-2005. All variables arz in dollar millions and defined in Table 2. All data are from
10-K disclosures. Means, medians, and standard deviations are reported.

Panel A provides firm characteristics data on 152 large caps firms in the S&P 500
Large-Cap Index. Panel B presents firm characteristics data on 96 median caps firms in
the 5&P 400 Mid Cap Index. Panel C presents firm characteristics data on 135 small
caps firms in the S&P 600 Small Cap Index.

.4

-

Panel A Firm Characteristics of Large Cap Firms

2003 2004 2005
Controt Standard Standard Standard
Symbol Mean Median Mean | Median Mean Median
Variabies Deviation Deviation Deviation
SiZ 3.90 3.84 0.52 3.94 3.89 0.51 3.97 3.91 0.50
Tax
Schedule TAX 0.05 0.01 0.30 0.06 0.01 0.39 0.07 0.01 0.44
(%)
Substitutes
J\ 'Jf—';:'ues SUBS 0.03 0.00 0.06 0.02 0.00 0.04 0.01 0.00 0.04
(%)
rinancial
Distress DISTRESS | 260.69 | 60.86 66.61 720.91 92.78 341.09 1881.43 | 106.07 1655.55
] information |
asymmetry ! INFOASY 17.74 16.23 13.85 18.73 17.90 13.34 19.86 17.16 14.44
(¥}
 Under |
investment |
- UNINVES 0.08 0.03 0.10 0.07 0.03 0.07 0.07 0.03 0.07
problem
(%)
Manageriaf
incentives MANGINC 5.09 4.67 1.51 5.10 4.60 1.54 5.10 4.60 1.66
(BUS mily i
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Panel B Firma Characteristics of Median Cap Firms

2003

2004

2005

Controt

Variables

Symbol

fWiean

Median

Standard

Deviation

Mean

Median

Standard

Deviation

Mean

Median

Standard

Deviation

Firm Size

(FUS mil)

SizZ

3.14

0.31

3.19

3.20

0.33

3.23

3.25

0.32

Tax

Sehadule

TAX

41.18

6.12

83.03

49.67

7.13

102.80

46.46

8.33

92.65

for

0.07

0.00

G.18

0.06

0.00

0.15

0.05

0.00

0.13

()

DISTRESS

56.59

544.92

520.44

68.38

2079.14

400.23

68.86

1647.74

information
asymmetry

fas
(%)

INFOASY

24.49

21.43

15.58

2517

24 .43

15.25

24.51

21.60

15.58

Under

investment

i et
oiroGiem

=/ !7/0)

UNINVES

0.07

0.03

0.10

0.07

0.03

0.09

0.07

0.03

0.09

Managerial
incantives

($US miy

MANGINC

1.50

7.48

2.83

1.35

5.68

2.25

1.03

4.92
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Panel < Firm Characteristics of Smail Cap Firms

2003 2004 2005
Control Standard Standard Standard
Variabies Symibol Mean Median | Deviation Mean Median | Deviation Mean Median | Deviation
Firm Size
{SUS mib 8iz 2.58 2.65 0.37 2.60 2.67 0.42 2.65 2.67 0.41
Tax Schedule
» (%) TAX 2412 7.94 44.58 26.24 8.29 48.15 | 28.07 7.33 48.13
;&gubstit:,ﬁes for
Derivatives
(%) SUBS 0.08 0.00 0.13 0.05 0.00 0.12 0.05 0.00 0.1
| Financial
i Distress
(%) DISTRESS § 3(9.20 5.20 2589.26 | 139.76 6.42 718.99 | 211.11 6.63 1031.48
information
asymmetry
(%) INFOASY 29.49 30.70 14.45 2923 28.85 13.99 | 2952 29.36 14.53
Linde
(%) UNINVES 0.09 0.04 0.13 0.09 0.04 0.13 0.08 0.04 0.1
fManageriat
incentives
(3US mily MANGINC 2.02 2.45 8.37 2.87 2.20 8.26 2.29 1.97 7.70
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Tabie 8 OLS Regression with FX Derivative Use and Firm Value for Large Cap

The Tabic displays the results by estimating OLS regressions for a sample of 152 large
caps firms in the S&P 500 Large-Cap Index. The dependent variable is Tobin’s Q,
which 1s calculated as the market value of total assets to book value. INDHEDGACT
presents the number of firms in an industry that use hedging divided by the total

imber of firms in that industry. P-values shown in boldface indicate that the
corresponding coefficients of the regression are statistically significant at the 95%

confidence ievel.

VALUE = § (FOREIGN, INDHEDGACT, DEGREE, (INDHEDGACT -
INDHEDGACT AVERAGE) *(DEGREE-DEGREE AVERAGE), (DEGREE-DEGREE
AWV E “IGN-FOREIGN AVERAGE), SIZE, PROFIT, GROWTH,

Dependant Variable: TOBIN_Q
Method: Least
TQﬂuceu observations: 456
Coefficient | Standard Error Probability
0.0787 0.1867 0.6735
' 0.1694 0.2151 0.4316
-0.834 0.7047 0.2374
10.848 3.192 0.0007
20.269 33.051 0.5411
-0.232 0.0815 0.0046
0.1083 0.0081 0
6.696 0.481 0
-0.025 0.0382 0.5107
| YEAROZ 0.3971 0.0951 0
YEAROS 0.2232 0.0929 0.0167
’ Mean of dependent
| R-gguared 0.5809 | Variable 24238
Standard Deviation of
Adjusted R-squared 0.5724 | dependent Variable 1.2191
Standard Error 0.7971 | F-statistic 68.6982
L.og likelihcod -538.6010 | Probability (F-statistic) 0
| Durbin-Watson statistics 1.6949
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e table displays the results by estimating OLS regressions for a sample of 96 median
;w, rms in the S&P 400 Mid Cap Index. The dependent variable is Tobin’s Q, which
is calculated as the market value of total assets to book value. INDHEDGACT presents

number of firms in an industry that use hedging divided by the total number of
firrns in that industry. P-values shown in boldface indicate that the corresponding
coelficients of the regression are statistically significant at the 95% confidence level

LUE = { (FOREIGN, INDHEDGACT, DEGREE, (INDHEDGACT -
INDHEDGACT AVERAGE) *(DEGREE-DEGREE AVERAGE), (DEGREE-DEGREE
AVERAGE) *(FOREIGN-FOREIGN AVERAGE), SIZE, PROFIT, GROWTH,
LEVERAGE, TIME)

m{:)ependen“{ Variable: TOBIN_Q
—E\/‘!eihod: Least Squares
W‘Mzgzzﬁiuded abservations: 288
Yarable Coefficient | Standard Error Probability
@ 46770 0.6817 0
FOREIGN -0.3117 0.2187 0.1553
[ DEGREE 0.1673 0.1449 0.2492
INDHEDGACT -0.6284 0.5803 0.2798
uf—’;FZ" -AVERAGE)*

i o

DHEDGACT -AVERAGE) 0.5168 2.2338 0.0817

-0.8541 0.1798 0
ROFT 0.0934 0.0077 4]
GROWTH 3.8981 0.5782 0
LEVERAGE -0.3410 0.0702 0
YEARCS -0.0519 0.1243 0.6761
YEARDA 0.0112 0.1177 0.9237
o o Mean of dependent
' R-sguared (.5983 | Variable 2.1515
Standard Deviation of
i Adjusted R-squared 0.5838 | dependent Variable 1.2081
Standard Error 0.7780  F-statistic 41.2665
"f_ag liketncod -330.7780 | Probability (F-statistic) 0
Jurbin-Watson statisiics 1.8275
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Table 7 OLS Regression with ¥X Derivative Use and Firm Value for Small Caps

The Table displays the results by estimating OLS regressions for a sample of 135 small
caps firms in the S&P 600 Small Cap Index. The dependent variable is Tobin’s Q,
which is calculated as the market value of total assets to book value. INDHEDGACT
presents the number of firms in an industry that use hedging divided by the total
firms in that industry. P-values shown in boldface indicate that the
corresponding coefficients of the regression are statistically significant at the 95%
confidence level

JE = § {(FOREIGN, INDHEDGACT, DEGREE, (INDHEDGACT -
i 1EDGACT AVERAGE) *(DEGREE-DEGREE AVERAGE), (DEGREE-DEGREE
AVERAGE) *(FOREIGN-FOREIGN AVERAGE), SIZE, PROFIT, GROWTH,
L EYERAGE, TIME)

Dependant Variable: Q
Methoa, Least Squares
Inciuded observations: 396
riahi Coefficient | Standard Error Probability
C 6.8189 0.4896 0
FOREIGN -0.7182 0.2700 0.0081
NDHEDGACT -0.1416 0.5897 0.8103
EGREE 0.0608 0.3542 0.8638
GREE-AVERAGE) |
SHEDGACT -AVERAGE) 1.0087 0.5895 0.0879
-1.9263 0.1735 0
45363 0.5719 0
3.5518 0.6437 0
0.0003 0.0004 0.5059
0.1062 0.1435 0.4598
0.1313 0.1422 0.3564
Mean of  dependent
R-sauarad 0.3882 | Variable 2.2256
Standard Deviation of
0.3755 | dependent Variable 1.4607
! 1.1542 | F-statistic 30.6990
: -614.1560 | Probability (F-statistic) 0
n stetisﬁci 1.8872
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Table 8 Logit Estimates of the Likelihood of FX Hedging for Large Caps

This table shows logit regression estimates of how the extent of hedging in an industry
affects a firm’s decision to hedge. The dependent variable is a hedging dummy that
equals one if the firm does not disclose the use of foreign currency derivatives and zero
otherwise. The extent of hedging in an industry is measured as the number of hedgers
divided by the total number of firms in the industry. P-values shown in boldface
indicate that the corresponding coefficients of the regression are statistically significant

at the 95% confidence level.

DUMH = f (INDHEDGACT, FOREIGN, FOREIGN * INDHEDGACT, TAX,
MANGINC, INFOASY)

sUBS, SIZE, UNINVST, DISTRESS,

Dependent Variable: DUMH

Method: ML - Binary Probit
{Quadratic hill climbing)

included observations: 449

Covariance matrix  computed
using second derivatives

Variable Coefficient | Standard Error z-Statistic | Probability

c -2.4181 1.2076 -2.0023 0.0452
INDHEDGACT *FOREIGN 253.0861 42.4207 5.9660 0
FOREIGN 2.0075 0.6545 3.0671 0.0022
TAX -4.9618 4.4981 -1.1031 0.2700

| SUBSTITUTES -6.5270 3.0059 -2.1713 0.0299
SIZE 0.6175 0.2752 2.2439 0.0248
UNDERINVEST -3.2967 1.6173 -2.0383 0.0415
FINDISTRESS 8.74E-05 0.0001 0.6032 0.5463
MAGINCENT -0.1457 0.0635 -2.2930 0.0218
INSTITUTIONAL -0.0116 0.0093 -1.2429 0.2139

Standard Deviation of

fMean of dependent variable 0.8240 | Dependent Variable 0.3811
Standard Error of regression 0.2486 | Average. log likelihood -0.1981
Log likeiihood -88.9830

 Observations with Dependent=0 79 | Total observations 449
Observations with Dependent=1 370
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Table 9 Logit Estimates of the Likelihood of FX Hedging for Median Caps

This table shows logit regression estimates of how the extent of hedging in an industry
affects a firm’s decision to hedge. The dependent variable is a hedging dummy that
equals one if the firm does not disclose the use of foreign currency derivatives and zero
otherwise. The extent of hedging in an industry is measured as the number of hedgers
divided by the total number of firms in the industry. P-values shown in boldface
indicate that the corresponding coefficients of the regression are statistically significant
at the 95% confidence level.

DUMH = t (INDHEDGACT, FOREIGN, FOREIGN * INDHEDGACT, TAX,
SUBS, SIZE, UNINVST, DISTRESS, MANGINC, INFOASY)

Dependent Variable: DUMH
Method: ML - Binary Probit
(Quadratic hill climbing)
Included observations: 285
Covariance matrix computed
using second derivatives
T;"a‘gé.b%e Coefficient | Standard Error z-Statistic | Probability
G -1.2226 1.0237 -1.1943 0.2323
FOREIGN -1.0672 1.4459 -0.7380 0.4605
FOREIGN* INDHEDGACT 5.3751 3.1212 1.7220 0.0851
TAX 0.0022 0.0010 2.2112 0.0270
SUBS -0.7258 0.8095 -0.8966 0.3699
SIZE 0.1628 0.3106 0.5241 0.6002
UNINVES 0.2328 1.3788 0.1688 0.8659
DISTRESS -0.0005 0.0002 -2.2388 0.0252
MANGINC -0.0167 0.0143 -1.1656 0.2438
INFOASY 0.0018 0.0058 0.3172 0.7510
| Standard Deviation of
Mear of dependent variable 0.4000 | Dependent Variable 0.4907
Standard Error of regression 0.4649 | Average. log likelihood -0.6009
| Log likelihood 1712700
Observations with Dependent=0 171 | Total observations 285
| Observations with Dependent=1 114
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Table 10 Logit Estimates of the Likelihood of FX Hedging for Small Caps

This table shows logit regression estimates of how the extent of hedging in an industry
affects a firm’s decision to hedge. The dependent variable is a hedging dummy that
eguals one if the firm does not disclose the use of foreign currency derivatives and zero
otherwise. The extent of hedging in an industry is measured as the number of hedgers
divided by the total number of firms in the industry. P-values shown in boldface
indicate that the corresponding coefficients of the regression are statistically significant

at the 95% confidence level

DUMH = { (INDHEDGACT, FOREIGN, FOREIGN * INDHEDGACT, TAX,

sSUBS, SIZE,

UNINVST, DISTRESS, MANGINC, INFOASY)

| Dependent Variable: DUMH

Method. ML - Binary Logit

{Quadratic hill climbing)

included observations: 396

Covariance matrix computed

using second derivatives

Variable Coefficient | Standard Error z-Statistic | Probability
C -2.4868 0.9917 -2.5074 0.0122
FOREIGN -5.2568 1.6961 -3.0992 0.0019
FOREIGN®* INDHEDGACT 16.2508 42314 3.8405 0.0001
TAK 0.0220 0.0281 0.7842 0.4329
SUBS 0.7508 0.9078 0.8270 0.4082
SIZE 0.6483 0.3478 1.8637 0.0624
P UNINVES -0.7133 1.2260 -0.5817 0.5607
DISTRESS 5.98E-05 3.93E-05 1.5211 0.1282
MANGING 44537 1.5302 2.9104 0.0036
INFOASY -1.4119 0.8452 -1.6703 0.0948
Standard Deviation of
Mean of dependent variable 0.3459 Dependent Variable 0.4762
Standard Error of regression 0.4594 | Average. log likelihood -0.5928
L.og tikelihood -234.7490
Observations with Dependent=0 259 | Total observations 396
Observations with Dependent=1 137
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Table {1: Possible Effects of the Interaction between Industry Hedging and Firm

Hedging upon Firm Value using Alternative Methed:

According to the requirements of the committee members, another methodology is

used to test possible effects of the interaction on firm value

interaction Variables=1 if (Degree-Degree Average)*(Industry-Industry Average) >0

Interaction Variables=0 if (Degree-Degree Average)*(Industry-Industry Average) <0

As the results of the regression of firm value upon the relevant variables show, the coefficient of

the interaction variable is not statistically significant for large, median and small cap firms.

r:wuw\ hedging Firm hedging Interaction Variables Firm Value
High Higj}: 1 High
High Low 0 Low
Low High 0 Low
Low Low 1 High
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Panel A: Results for large cap firms:

pendent Variable: TOBIN Q
»: Least Squares

pler 1 456

Variable

Coefficient

Std. Error

Prob.

s
(=

1.915574

. 340426

FORE TGN

0. 076485

. 187248

0. 6831

DEGREE

0.166023

. 217402

0. 4455

INTERACTION

0. 022855

. 087032

0.793

—0. 23228

. 081478

0. 0046

R
P
CPROFTY

0. 108308

. 006113

0

GROWTH

6. 692074

. 481207

0

LEVERAGE

—0. 02526

. 038257

0. 5094

| VIAROZ

0. 385595

. 103967

0. 0002

R
P YEARGA

0. 224022

(vl Narl Ranl el Renl Han ) Nl el Nan i o)

. 092985

0.01l64

Panel B: Results for median cap firms:

Dependent Yariable: TOBIN Q

Method: Least Squares

288

o T
DEUNpLe T |

Variable

Coefficient

Std. Error

C 4. 32549 .614107 0
FORE LGN -0. 39443 . 219565 0.0735
| DEGREE 0. 17833 . 148876 0. 232

kg

NTERACTION

-0. 05299

. 103759

-0. 82381

. 179926

0. 095705

. 007675

[N ERERORE
~

oOlo|loclooc|oio|cIo o

O - 1.059032 573802 0
LEVERAGE ~0. 34545 . 069987 0
YEARO3 0. 00595 117909 0. 9598
VIARDA 0. 053355 . 114366 0. 6412

77



http://Di.iG.REL7

Panel C: Results for small cap firmis:

Denendent Variable: §

Method: Least Squares

Sample: 1 396

Variable

Coefficient

Std. Error

Prob.

C

7. 069038

0. 483526

FOREIGN

-0. 99896

0. 25537

0. 0001

DEGREE

0. 045831

0. 030272

0. 1309

INTERACTION

-0. 0103

0. 134266

0.9389

-1. 89429

0. 171395

4. 624558

0. 564211

GROWTH

3. 808569

0. 63902

LEVERAGE

0. 000393

0. 000371

0. 2908

| VTYNATINS
CYRARQOS

0. 086094

0. 141072

0. 542

! e 4PN A
L YEAROA

0. 116393

0. 139692

0. 4052
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