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Abstract

Despite an enormous amount of research on the relationship between financial hedging
and firm performance, the literature provides so far no clear-cut findings on whether the
use of derivatives results in higher firm valuation. Using a meta-analysis of 51 studies,
this research explains whether the absence of a consensus is due to different country
specificities and hedging types. The findings show that the use of foreign currency
derivatives, alone or along with other types of derivatives, drives firm value positively.
They also show that hedging presents an economic advantage for all firms, especially

those from common law and developed countries.
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1. Introduction

There has been a long and controversial debate in risk management research
about the effect of corporate hedging on firm value. Prior studies highlight two
opposing views. The first one considers that corporate hedging increases firm
performance by reducing the volatility of profits and expected tax liability in presence
of convex tax schedule (Smith and Stulz, 1985), lowering financial distress costs and
increasing firm leverage (Stulz, 1996; Ross, 1997 and Leland, 1998), mitigating
underinvestment costs stemming from agency costs of debt and costly recourse to
external financing (Bessembinder, 1991; Froot et al., 1993), and alleviating information
asymmetry (e.g. DeMarzo and Duffie, 1991, 1995). The second view considers that the
use of derivatives is detrimental to firm value. Indeed, financial risk management
programs can decrease firm value if they are aimed to only satisfy managerial self-
interests (Knopf et al., 2002; Hagelin et al., 2007), they are used for speculative
purposes that increase risk exposure (Adam et al., 2017), and they are ineffective in
reducing risk (Copeland and Joshi, 1996 and Hagelin and Pramborg, 2004). The large
number of derivatives’ debacles and the huge financial losses associated with the use of
these instruments consistently call into question their ability to increase value. Firms
such as Allied Lyons, Metallgesellschaft, Showa Shell Sekiyu, and Procter and Gamble
made headlines in the financial press for their significant losses in the derivatives
markets in particular during the early 1990s due to poorly designed financial
engineering, purely speculative operations, and insufficient control of these

instruments.'

These conceptual differences have been mirrored in the many empirical works
on the topic. The empirical evidence on the implications of hedging for firm value is
also mixed. Some studies show that it increases firm value (Allayannis and Weston,
2001; Kim et al., 2006; Carter et al, 2006, among other) whereas others reveal that
hedging programs are associated with decreased firm value (e.g., Fauver and Naranjo,
2010; Hagelin et al., 2007, Adam et al.,, 2017). Several other studies do not find any
significant relation between corporate hedging and firm value (Bartram et al., 2011,
Belghitar et al., 2013). Thus, the empirical status quo suggests that the jury is still out

and the relationship between financial hedging and firm performance is not yet clear.

! More details on those debacles are in Jacque (2015), “Global derivatives debacles: From Theory to
Malpractice”, World Scientific, 2nd Edition.



This paper presents a meta-analytic review of quantitative studies that link derivatives
use to firm value. Numerous researchers (e.g., Gooding and Wagner 1985; Damanpour
1991; Datta et al. 1992) explain that meta-analysis is a useful tool when individual
studies lead to conflicting results. According to Hunter and Schmidt (1990), the
methodological advantage of a meta-analytic study is that statistical artifacts such as
sampling and measurement errors can be accounted for. Moreover, it allows for much
greater precision than other forms of research reviews. We present here a statistical
integration of the prior research on the relationship between derivatives use and firm
value. In particular, we analyze the existing theoretical arguments and empirical
evidence of risk management as a driver of firm value. We mainly focus on the use of
derivatives as a means of corporate risk management since most studies consider the use
of derivatives as a hedging tool because it is more easily observable than operational

hedging.

The aim of our study is to answer the following questions: (i) Does the use of
derivatives for hedging purposes add value to the firm? Do country-specific reasons
explain the relationship between financial hedging and firm value? By answering these
questions, we aim to better understand whether derivative use is beneficial for

shareholders and if differences in prior results depend on country specificities.

Our meta-study contributes to the literature on the corporate hedging. It focuses
on the heterogeneity of the value effect of financial derivatives by providing a
comprehensive analysis that sheds additional light on the debate. It rigorously combines
the results from 51 papers to identify the causes of absence of consensual conclusions
among the existing empirical studies. This issue has been examined through narrative
literature reviews (Aretz and Bartram, 2010) and meta-analysis (Arnold et afl., 2014 and
Geyer-Klingeberg et al., 2019) who compiled diverse theoretical and empirical to
emphasize the corporate incentives to hedge. In this research we focus on the direct
relationship between corporate hedging and firm value while controlling for effect size
and publication bias. The meta analysis aims to produce generalized inference and thus
overcomes small-sample issues associated with individual studies (Hunter & Schmidt,
2004). Analyzing publication bias in meta-analyses is important given the contradictory

conclusions of the effect of financial hedging on firm value. Our meta-analysis also



examines whether other variables (e.g., type of exposure hedged and the degree of the

development of the country) explain the average effect size.

The rest of the paper is structured as follows. Section 2 presents prior relevant
literature. Section 3 describes the sample. Section 4 details the methodology. Sections 5

and 6 present and discuss the empirical results, respectively. Section 7 concludes.

2. Literature review

2.1. The role of derivatives use

The adoption of a hedging strategy can have a mixed effect on firm
performance. According to the positive theory of corporate hedging, derivatives use can
increase the value of non-financial firms (Smith and Stulz, 1985). Conventional
explanations include tax incentives, cost of financial distress, under-investment problem
and information asymmetry. First, Smith and Stulz (1985) demonstrate that a reduction
in the variability of taxable income can lower expected taxes for firms with convex
effective tax functions, hence increasing the expected post-tax value of the firm.
Second, Leland (1998) and Graham and Rogers (2002) argue that hedging reduces the
volatility of firm value; thus, decreasing the expected costs of financial losses and
increasing firm value. Consequently, it allows firms to carry more debt and enjoy
greater tax shields. Third, Froot et al. (1993) demonstrate that hedging can mitigate
underinvestment by ensuring a firm to have sufficient internal funds to avoid
unnecessary fluctuations in either investment spending or external financing, leading to
higher firm value. Fourth, DeMarzo and Duffie (1995) explain that hedging can reduce
the amount of noise in earnings caused by fluctuation of macroeconomic factors such as
exchange rate, interest rate and commodity prices’. Consequently, when hedging
enhances the firm informational environment, it improves stock liquidity, lowers the

cost of capital and increases firm value.

The theories discussed above consider hedging program’s effectiveness in reducing
exposure to financial risks, leading to greater shareholder value. However, this cannot
always be verified for many reasons. First, it is possible that the risk hedging policy put

in place is not relevant. According to Copeland and Joshi (1996) and Hagelin and

2 Dadalt et al. (2002) considers that noise in this context correspond to factors that shape earnings while
being beyond the control of the management team.



Pramborg (2004), the relationship between exchange rate® and other economic factors
(e.g., interest rates, relative prices, income, expenditure, and supply and demand of
goods) is complex. Anticipating all the consequences of hedging policies on firm value
is difficult. Survey evidence of Alkebdck and Hagelin (1999) suggests that financial

directors in Swedish firms perceive the use of derivatives as complicated.

Second, it is possible that risk management is too costly, but ineffective in
reducing total risk. Consequently, if management fails to reduce total risk by hedging,
shareholder value may be eroded (Hagelin and Pramborg, 2004). Even when the risk
management policy is adapted, the resulting benefits may be lower than the costs of
setting up a hedging program. Indeed, the conception and implementation require a
commitment of financial, physical and human resources that can represent significant
costs for the firm (Clark and Mefteh, 2010). If the benefits of hedging are not high
enough to offset these costs, firm value does not increase at the end.

Third, firms can speculate within the context of their hedging programs by
varying the size and the timing of their derivatives transactions based on managers’
market views. This would increase their exposure to risk and, if so, accept a decline in
shareholder value. Adam et al. (2017) find that the extent of selective hedging is
positively correlated with a firm’s future stock return volatility, which suggests that
selective hedging increases risk. Speculation can sometimes be at the origin of financial
catastrophes. The Allied Lyons example is indicative of the negative consequences for
the firm of an uncontrolled use of derivatives. This British food and liquor firm
recorded a $269 million loss in 1991 because of speculative positions in the foreign
exchange derivatives market.

Fourth, according to the agency theory, managers are the agents of the
shareholders who mandate them to maximize the value of the equity. However, their
interests can be divergent. Managers may be tempted to set up hedging program that
stabilize cash flows but do not maximize shareholder value because their human capital
is largely invested in their firms and difficult to diversify outside of it. Hagelin et al.
(2007) find that foreign currency hedging programs that meet the only managers’
interests reduce firm value. According to Smith and Stulz (1985), when a manager
personally holds a block of shares, she/he tends to engage in hedging activities even

when they are not required to do so to protect her/his own interests. As discussed above,

3 The reasons could also be extended to interest rates and commodities prices.
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risk management provides firms with internal financing resources. It enables them to
avoid the "deadweight costs" of external financing and to seize investment
opportunities. However, Tufano (1998) explains that managers may undertake negative-
NPV investments because of some private benefits while benefiting from the absence of
capital market scrutiny, making resource allocation improper and decreasing
shareholder value. Allayannis et al. (2012) find that the foreign currency hedging
premium is statistically significant and economically large only for firms that have
strong internal and external corporate governance. All in all, it is difficult to advance an
a priori clear relationship between financial hedging and firm value. This relationship
remains an empirical issue due to the arguments that are for and against increasing firm

value by hedging financial risks.

2.2.Country effect

The vast majority of published research on the effect of financial hedging on
firm value uses single country data. However, Allayannis et al. (2012) studied a sample
of firms from thirty-nine countries. They give evidence that country specific attributes
are an important determinant of hedging premium. Many studies conducted in non-US
markets explain that their countries exhibit important differences when compared to the
U.S. market. Those differences could explain the conflicting results. In this vein,
Claessens et al. (2001) explain that the legal and financial environment of a firm justify
its risk-taking and corporate finance behaviors. They conclude that firms in common
law environments adopt a different behavior from those in civil law countries. Mefteh-
Wali and Rigobert (2018) and Ben Khediri and Folus (2010) study French non-financial
listed firms and show that the value-effect of derivatives use depends on the country
specificities. They explain that French firms are characterized by high ownership
concentration structures and predominance of family shareholders. This environment
landscape allows better monitoring of managers, helps reduce the agency conflicts
between shareholders and managers, and influences the objective of firms from using
financial hedging. This is very important since managers can use derivatives to

maximize their own utility rather than firm value (Smith and Stulz, 1985).
Lau (2016) provides empirical evidence that financial hedging contributes
negatively to firm value and explains the reasons of the ineffectiveness of the
derivatives use. First, the institutional environment and corporate governance practices

in developing countries are weaker than in developed markets, leading to higher agency
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costs and lower value creation through hedging. Second, despite the fact that many
derivatives markets in developing countries offer most of the basic derivatives contracts
they remain relatively less liquid, increasing the cost of derivative hedging. Third,
managers in developing countries might have lower capacity and expertise than in the
developed countries in dealing with derivatives. In a survey on Malaysian listed firms,
Othman and Ameer (2011) found that the lack of expertise in handling derivatives,
difficulties in understanding complex derivatives and high transaction costs are the main
concerns of managers regarding derivatives use in this country. For all these reasons,
the effect of financial hedging on firm value is likely to vary depending on the context
as country-specific idiosyncrasies. The country effect is likely to explain the conflicting

results in prior research.

3. Sample description

3.1 Selection of prior studies

To identify relevant studies, our literature search responds to the combination of
keywords ‘“hedging and firm value”, “derivatives use and firm value”, “Risk
management and firm value”. We focus on empirical studies that considered non-
financial firms only as it is difficult to separate trading from hedging activities for
financial firms. The search was completed in May 2019. Our meta-analysis includes
articles published in academic journals in the fields of finance, economics,
administrative science and non-published working papers. The databases used to collect
the articles are the ISI Web of Knowledge, ScienceDirect, EJS Ebsco, ABI Inform, and
Google Scholar. References in more recent articles were also used to identify older

research papers.

We selected the empirical studies for inclusion in the meta-analysis based on a
set of criteria: (1) The paper deals with the use of derivatives to hedge financial risk
exposure (i.e., exposure to the fluctuation of foreign currencies, interest rates, or
commodities prices); (ii) it contains at least one regression relating derivatives use to
firm value; (iii) it proxies firm value using Tobin’s Q or natural logarithm of Tobin Q
and it reports sample sizes and t—statistics (or p—values) of the coefficient of the variable

of interest (i.e., derivatives use) in the firm value regression.

These searches yielded 51 published and unpublished studies covering 2001—

2018, with quantitative and comparable data on hedging and firm value. Table 1 shows
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general information on all the studies included in our sample. Slightly more than 27% of
sampled papers have not been yet published. The analyzed period spreads from 1985 to
2015. The number of firms is equal to 14,790 with a total of 112,107 firm-year
observations. Only 8% of the sample studies investigate the use of derivatives to hedge
commodities risk whereas 20% do not specify the nature of the hedged risk (e.g.,
foreign currency, interest and commodity risk). The majority of sample studies (73%)

have focused on foreign currency derivatives.
[Insert Table 1 about here]
3.2 Publication bias

Publication bias arises when papers that do not accept the null hypothesis— the use of
derivatives affect positively and significantly firm value—, are less likely to be published
than those producing a statistically significant result. That is, researchers, referees and
editors are more inclined to publish results that are statistically significant and support a
given theory whereas insignificant results and those showing an effect inconsistent with
the theory tend to be underrepresented among the published literature. Therefore, if
journals predominantly publish studies with statistically significant results, published
articles misrepresent true situations. This is a particular serious issue in fields that show

little agreement regarding the sign of the relationships.

To analyze whether there is a publication bias, we use the funnel asymmetry test
and regress the effect size, measured by the t—value of the coefficient of derivatives use
in explaining firm value on the inverse of its standard error (Stanley and Doucouliagos,

2010). This model can be written as following.
Effect size = fo + P1*1/SE + ¢ (1)

The estimates of the constant indicate the presence of a publication bias, and the
estimates of B test for the existence of a hedging premium beyond publication selection
bias. Table 2 shows that the constant is statistically significant, which indicates a sign of
a publication selection bias. The coefficient //SE, that measures the hedging—firm value
effect corrected for publication selection, is also statistically significant, which indicates
that the literature identifies, in most cases, a positive link between hedging and firm
value.

[Insert Table 2 about here]



4. Methodology

4.1 The effect size

In the meta-analysis, the most widely used metric is the Pearson correlation
coefficient r. The use of this coefficient as the effect size is appropriate; it is scale-free
and indicates both the direction and magnitude of the relationships (Lipsey and Wilson,
2001). This study computes the effect size as the correlation coefficient  that indicates
the association between hedging and firm value after controlling for other confounding

factors. For studies that report p—value and Student’s t—test, we compute r as
r = t—test | square root (t—test* + freedom degrees) 2)

Table 3 shows descriptive statistics of correlation coefficients from primary studies for
the relationship between hedging and firm value. For each study, coefficients of
hedging (currency, commodities and all derivatives) have been selected. That is, a
positive (negative) sign of r means that the use of derivatives improves (decreases) firm
value. When one study offered various correlations coefficients (i.e., due to various
subsamples), we use the mean correlation coefficient as the unique correlation
coefficient for this study to maintain independence between observations (Hunter and

Schmidt, 1990).
[Insert Table 3 about here]

Hunter and Schmidt (1990) meta-analysis has been carried out to obtain
comparable effects and convert them to a common metric. Following this methodology,
statistical aggregation techniques for cumulating correlations are employed to compute
the correct correlation score between hedging and firm value. For each association
between derivatives use and firm value variable, we compute the weighted mean
correlation coefficient (f=2N; r; / ZN;), the total observed variance (S:* = =N (ri-)%/ =Nj)
and the sampling error variance (S¢2 = (1-11%)? k/ ZN;), where r is the effect size for
sample i, N; is the number of observations in each sample, and k the number of effect
sizes. This technique gives more weight to larger sample sizes to reduce sampling error,

which declines as sample size increases.

Two tests are employed to estimate whether the empirical correlations are
homogeneous. First, the 75% rule of thumb, according to which, there is no true

variance in the studies if 75% of the observed variance across studies can be explained



by sampling errors [(100) S¢%/S,> > 75], that is, the association is homogeneous. Second,

the Q statistic
Q=k (SH/(S?) =N S/ (1 -1 (3)

where k is the number of effect sizes included in the analysis, S,? the total observed
variance, S, the sampling error variance, N the total sample size of the effect sizes and T
the mean correlation coefficient. Q is distributed as a chi—square with k—1 degrees of
freedom, and a significant Q would indicate rejection of the null hypothesis of
homogeneity. If this statistic is statistically significant, it means that the association is
not homogeneous, and it would have to search the moderating effects that cause

variability within the results.
4.2 The meta regression model

We carry out a meta-regression of the relation between hedging and firm value.
This technique can be defined as the regression analysis of regression analyzes. That is,
the aggregated effect sizes are obtained from regression models. The objective is to
condense effect sizes from studies included in the analysis within an only summary
effect and to deduce study characteristics that explain the variations associated with the
different results obtained in the primary studies. The effect sizes coefficients from
primary studies are regressed on exogenous variables that quantify differences in
methodologies and samples. As Geyer-Klingeberg ef al. (2019) assert, this technique
surpasses the averaging effect sizes because it considers the effect of several
explanatory variables in a multiple regression framework. Meta-analysis allows
inferences without depending on specific sample characteristics and is increasingly used
in financial economics (e.g., Garcia-Meca and Sanchez-Ballesta, 2010; Bachiller, 2017;

and Dykes and Kolev, 2019).

We use four types of independent variables, namely, (i) the nature of derivatives
(i.e., foreign currency, commodities or hedging without risk hedge specification), (ii)
the country law origin (common law versus civil law), (iii) the degree of the
development of the country (developed versus developing country), and (iv) a variable
that indicates that regressions control for the endogeneity problem. We use the Fisher's
Z transformation of correlation coefficients between hedging and firm value (Tobin’s Q
or its natural logarithm) obtained from the studies as the dependent variable in the meta-

regression. We estimate the following relationship



Fisher's Z = f (Derivatives kind, Law system, Developed, Endogeneity) (4)
where Derivatives kind has been categorized as

- Foreign currency is a dummy variable that takes the value of 1 when the study

uses a sample of firms using foreign currency derivatives, and 0 otherwise.

— Commodities is a dummy variable that takes the value of 1 when the study uses

a sample of firms using commodity derivatives and 0 otherwise.

— All derivatives is a dummy variable that takes the value of 1 when the study
does not specify the nature of the derivatives they use for risk-hedging (i.e., foreign

currency, interest and commodity), and 0 otherwise.

We use two classifications to study the country effect. The first one is based on
the level of development of the country. More developed countries have more
developed markets that facilitate access to derivatives and allow more efficient hedging.
The second one is based on the country legal system. Allayannis et al. (2012) show the
relationship between financial hedging and firm value is determined by country-specific
external governance. According to their results, financial hedging enhances value for
firms located in common law countries (La Porta et al., 1998, 2002), with strong
shareholder protection and with strong creditors’ rights. We consider the legal system of
the country by using a dichotomous variable, common law, that is equals to 1 for firms

located in common law countries, and O otherwise.

Allayannis et al. (2012) explain that without accounting for endogeneity, the
hedging premiums might be biased. The sources of endogeneity could be reverse
causality (i.e., firms with higher values use more financial hedging), and unobserved
firm-, country- or industry-specific effects. To control for this issue, the variable
Endogeneity is included in Equation 4. It is a dummy variable that takes the value of 1
when the empirical method used in the primary study control for the endogeneity
problem and O otherwise. We consider that the use of two-step regressions, instrumental
variable regressions and fixed effect models address the endogeneity issue. The

descriptive statistics of the independent variables are shown in Table 4.

[Insert Table 4 about here]
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5. Empirical analysis

Table 5 portrays the results of the Q statistic based on our sample of 51 studies
that analyze the relationship between derivative use and firm value. As can be seen, the
association is positive and significant for the overall sample, confirming the view that
hedging leads to higher firm valuation. The significance of the Q-statistic does not
allow assuming homogeneity in the sample. We divide the sample depending on the
derivatives instrument used by firms to assess the nature of the relationship between (i)
foreign currency hedging (Foreign currency), (ii) Commodities hedging (Commodities),
and joint currency, interest and commodities hedging (All derivatives) and firm value.
The results show that the hedging premium is statistically significant at the 1% (5%)
threshold level for Foreign currency (All derivatives and Commodities)* variables. The
Q statistic indicates heterogeneity in the sample for the foreign currency hedging and all
hedging, but homogeneity can be assumed for the commodities hedging. The presence
of heterogeneity in the primary papers that focus on currency and all hedging suggest
that other moderators could determine firm value that hedge risks. However,
homogeneity in the primary papers that analyze commodities hedging indicates that
these studies show a similar result, namely, hedging commodities exposure increases

the firm value and there is consensus in the previous research about this relationship.
[Insert Table 5 about here]

The division of the sample by country shows that the positive association
between hedging and firm value is maintained in all cases, but the relationship is
statistically stronger for common law and developed countries compared to civil law an
developing countries. The homogeneity test indicates that all samples by countries are

not homogenous.
[Insert Table 6 about here]

The meta-regression analysis where the dependent variable is Fisher's Z
transformation of the correlation coefficient and the independent variables are derivative
kind (Foreign currency/All derivatives), country (Common Law), the level of

development (Developed), and endogeneity (Endogeneity) are shown in Table 6.

* The perspective provided by meta-analysis seeks to find moderators that determine the relationship
between variables and allow us to reconsider the anomalies, mixed results and gaps in previous research.
Therefore, the notion of homogeneity/heterogeneity of results is the starting point for applying this
approach.
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The results show a positive and significant coefficient for the variable Foreign
currency in models 1 and 2, which means that this variable is directly correlated with
firm value. The currency hedging increases firm value, measured by Q Tobin. A
significant positive value effect is found when firms use all kinds of derivatives (All
derivatives) to hedge risks (models 3 and 4). So, it can be concluded that hedging
exposure has a positive effect on firm value both in currency risks and all risks. As for
the country variables, the coefficients of Common Law in models 1 and 3 show that
firms in common law countries benefit from hedging. This relationship is positive and
statistically significant in both models (i.e., currency and joint hedging) The coefficients
of Developed are positive and statistically significant in models 2 and 4 at the 1%
threshold, indicating that country development is relevant for hedging purposes and that
the financial hedging premium can be explained by the country characteristics, i.e., the
legal, economic and financial environment. The distinction by countries helps to clarify
the circumstances under which derivatives hedging is most valuable and our results also
allow concluding that hedging impact on firm value is determined by legal, economic
and financial country characteristics. This study asserts that there are significant
differences between the hedging premium of companies that operate in common law
and developed countries and other countries. It can be observed that companies improve
their firm value after hedging; but if the country has a common law system and is
developed, the benefit will be higher. Developed countries has a more satisfactory
corporate governance system, which generally involves changing a nation’s corporate
and securities laws, strengthening the disclosure requirements, enhancing the
independence and competence of the national judiciary and establishing a regulatory
regime capable of balancing the competing claims of managers and outside
shareholders. The control for endogeneity bias (Endogeneity) has a positive impact on the
estimated hedging premium, suggesting that studies controlling for endogeneity bias in

the relation between financial hedging and firm value exhibit higher hedging premiums.

6. Conclusions

The relevance of the use of corporate hedging is one of the most discussed
economic topics in corporate finance (Geyer-Klingeberg et al., 2019). There is up to
now no consensus about the relationship between hedging and firm value; findings are
mixed and do not allow clear-cut conclusions. The lack of consistent evidence in the

empirical hedging literature might be explained by several factors, including, data (time
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period and nature of risk), model specifications, methodologies and country
specificities.

This study performs a meta-analysis of 122,107 estimates from of 51 empirical
studies about the relationship between financial hedging and firm value. The
methodology allows to quantitatively generalize results by identifying the factors that
influence this relationship and detecting divergences between prior empirical results. It
also identifies the conditions that make hedging lead to higher valuation and unifies
prior conflicting results. After controlling for publication bias and endogeneity, our
results show that derivatives use increases firm value. They also show that the hedging
premium is significant but depends on the nature of the derivative product. Additional
analyzes show that the use of derivatives is more valuable in common law and
developed countries.

This paper provides users with valuable information for policy makers,
regulators, shareholders, and other stakeholders alike as it provides them with
information regarding the effect of derivative use on firm value. As stated by Bartram
(2019), this kind of study “is consistent with the assertions of some policy makers that
derivatives could be important in limiting the severity of economic downturns in
developing economies with typically fewer liquid derivatives markets.” More research is
needed to improve our understanding about the hedging strategies pre and post financial
crisis. Many studies have analyzed hedging practices in both periods without

distinguishing the role of derivatives before and after the crisis.
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Tables

Table 1: Main characteristics of sample studies

Number Number Methodolo Number Number
Study P/WP Period  Type of derivatives Country y of firms— Study P/WP  Period Type of derivatives  Country y of firms— Methodology
of firms of firms
years obs. years obs.
Foreign currency United OLS,
1 WP 2005-2012 : 288 2304  2SLS, 26 WP 2004-2006 All derivatives Greece 81 244 2SLS
Kingdom
GMM
2 P 20082015 Toreigneurrency .y, 129 904 OLS D7 P 2000-2002 Foreign currency ~ France 250 731 RE
3 P 1990-1995 Foreign currency [Sjt‘;teesd 720 1296  OLS 28 P 2001 All derivatives France 320 320 GMM
4 P 1990-1999 Foreigneurrency go o 372 492 OLS 29 P 1998 Foreign currency ~ United States 424 424 OLS
5 P 2007-2013 All derivatives ~ Turkey 204 1161  GMM  [30 P 2003-2013 All derivatives East Asia 881 9692  OLS
6 P 2005-2010 Foreign currency  Korea 886 886 OLS 31 P 2005-2015 Commodities (fuel) United States 26 260 GMM
7 P 2006-2010 All derivatives Pakistan 107 536 FE 32 P 2003-2012 All derivatives Malaysa 364 2255 OLS
8 P 2002-2005 Foreign currency ~ France 211 239 OLS 33 P 2007 Foreign currency oy, 7eqland 134 134 OLS
9 P 1995 Foreign currency Ei‘g{fom 412 285 OLS 34 WP 1995-2005 ~ oreigneurency g o) 69 208 OLS
10 WP 19972004 Foreigncurrency gy 167 1024  OLS 35 WP 1999-2000 Commodities (0il)  United States 125 198 OLS
11 WP 19972005 Foreigncurrency gy 350 1132 OLS 36 WP 2007-2013 Foreign currency i 30 810 OLS
12 WP 2007-2010 TOTCIEMCUTENCY G ony 137 343 OLS 37 P 20002013 ~ roreigncurrency . 2629 70000 g}gs, 25LS,
13 P 1992-2003 Foreign currency g:;ltfsd 26 228 FE 38 P 1985-2004  All derivatives United States 31 2145  GMM
14 WP 20052010 Foreign currency  United 125 414 OLS, 39 P 2002-2012  roreigneurrency g 115 422 FE
States 2SLS, FE
15 P 1995 Foreign currency %‘;gjom 412 307 GMM {40 P 1999-2000 ~ FOreigneurency o cialia 428 428 OLS
16 P 2004 Foreign currency  ponce 176 101 OLS 41 WP 2005-2013 ~ Foreign currency %‘;g{fom 130 712 OLS, 2SLS
17 P 2006-2014 All derivatives ~ Brazil 282 1794  OLS 42 P 2003-2010 ~ Foreigncurrency Ei‘g{fom 186 995 OLS
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18

19

20

21

22

23

24

25

Overall

.. United OLS,
P 19912000 All derivatives States 1746 8191 2SLS
P 20082014 TForeign currency o pin 39 975 OLS
WP 1998 Foreign currency ~ United 216 424 OLS
States
P 1995-2008 toreigneurrency oro i 81 4536 OLS
P 1997-2001 Yoreigneurrency g qon 275 308 FE
P 2007-2011 Foreigneurrency  poyican 75 375 OLS
P 2009 Foreign currency  gueqen 207 192 GMM
P 1998-2001 Commodities (oil) CMited 119 324 OLS
States
1985-2015 18 countries 14,790 122,107 0 ™Methods

43

14

45

46

47

48

19

50

51

WP

WP

1998-2009

1997-2001

1996-2005

2008-2015

1996-2006

1994-2008

2004-2007

2007-2012

2007-2010

Foreign currency
Foreign currency

Foreign currency

All derivatives

Foreign currency

Commodities (fuel)

Foreign currency

Foreign currency

Foreign currency

United States 94
Sweden 128
Brazil 212
Turkey 31

United States 1

United States

29
Spain 94
China 97
China 119

736

390

518

248

238

288

331

480

129

RE, FE
OLS
FE

FE

RE

RE

FE, RE
OLS

OLS

P: published; WP: working paper.

Methodology: OLS: Ordinary Least Squares regression; 2SLS: Two—Stage least squares regression; FE: Fixed effect model; RE: Random effect model, GMM: generalized method of moments.

The papers listed in this table are provided with the same order in the references list.
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Table 2: Test of the publication selection bias (The funnel asymmetry test)

Constant 1.603***
(0.000)
1/SE 0.06%**
(0.000)
Number of observations 463
R? 0.039

Notes: Dependent variable is estimated effect size measured as t—value of the relationships between
Tobin’s Q (or its natural logarithm) and hedging in the studies included in the meta—analysis. P-
values are in parentheses. SE is standard Error. *** denotes statistical significance at the 1% level

Table 3: Descriptive statistics of r value for the relationship between derivatives
use and firm value

Number of Minimum  Maximum Mean  Standard
estimates deviation
Overall sample 51 -0.10 0.36 0.08 0.09
Foreign currency 38 -0.10 0.31 0.08 0.08
All derivatives 9 -0.03 0.36 0.12 0.14
Commodities 4 -0.02 0.10 0.06 0.06
Country
Common law countries 22 -0.07 0.36 0.09 0.11
Civil law countries 27 -0.10 0.31 0.07 0.08
Many countries 2 0.16 0.17 0.16 0.01
Developed countries 31 -0.10 0.31 0.06 0.09
Developing countries 20 0.01 0.36 0.09 0.09
Table 4: Descriptive statistics of the independent variables
Independent Number of
Category
variables Observations

Derivatives Foreign
currency Studies analyze currency derivatives use 345
Otherwise 118
All derivatives  Studies analyze foreign, commodities and interest 73
derivatives use

otherwise 390

Commodities Studies analyze commodities derivatives use 45
Otherwise 418

Country Common law

countries Studies analyze companies from common law countries 181
Otherwise 285

Civil law

countries Studies analyze companies from civil law countries 196
Otherwise 267

Many countries ~ Studies analyze companies from several countries 86
Otherwise 377

Developed

countries Studies analyze companies from developed countries 338
Otherwise 125

Developing

countries Studies analyze companies from developing countries 125
Otherwise 338
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Table 5: Meta—analysis for derivatives use-firm value relationship

Effect - Conf. interval (95%)
Variable Sample  sizes r NN Min Max Q-statistic
Overall sample 85,072 51 0.045%* 12.66% 0.035 0.055 402.794 %%
Subgroups by hedging
product
- Foreign currency 66,894 38 0.040%** 42.79% 0.034 0.046 88.801#**
- All derivatives 17,108 9 0.062%** 3.14% 0.013 0.082 318.008***
- Commodities 1,070 4 0.061** 134.90% 0.035 0.088 2.965
Subgroups by zone
- Common law
countries 61,343 22 0.039%#:* 46.11% 0.033 0.045 58.559%**
- Civil law countries 958 27 0.168% 12.93% 0.081 0.257 15.471 %%
- Many countries 22770 2 0.055%* 6.67% 0.030 0.081 329.968***
- Developed 23,951 31 0.098*%#* 22.98% —-0.085 0.112 134.900%**
- Developing 31,120 20 0.053** 7.40% —-0.038 0.067 270.385%**

wxk k% and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

f is the mean correlation coefficient. Se? is the sampling error variance. St? is the total observed variance. This
table shows the Hunter and Schmidt (1990) meta—analysis. Where Q-statistic is calculated as N*S.%/ (1 - F)?

Table 6: Results of meta—analysis for effect sizes Using Fischer’s z transformation

Model 1 Model 2 Model 3 Model 4
Foreign 0.298%#** 0.124*
currency (0.000) (0.065)
All countries 0.224%%% 0.225%:%%
(0.000) (0.000)
Common law 0.077 0.132%%:*
countries (0.098)* (0.003)

Developed 0.283#:%* 0.351%*%*
countries (0.000) (0.000)
Endogeneity 0.163%** 0.147%%* 0.239%%:* 0.110%%*

(0.001) (0.003) (0.000) (0.021)
F-value 39.470%%** 46.526%** 37.068%%** 57.307%***
R? corrected 0.200 0.228 0.189 0.267

This table shows estimated coefficients of the multivariate regression (in brackets, p value). The dependent
variable is Fisher's Z transformation of the correlation coefficient. Foreign currency is a dummy variable that
takes the value of 1 when the study uses a sample of firms using foreign currency derivatives and 0 otherwise.
All is a dummy variable that takes the value of 1 when the study uses a sample of firms that use derivatives
without any specification about risk hedged (Foreign currency, interest and commodity) and O otherwise.
Common Law is dummy variable that takes the value of 1 when firms studied on a paper are located in
common law countries and 0 otherwise. Endogeneity is a dummy variable that takes the value of 1 when the
methodology used in the primary study deals with the endogeneity problem and O otherwise. Number of
observations: 463. Number of studies: 51.

wxk k% and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

22





