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Abstract 

In contemporary business management, an increasing number of firms use 

derivative instruments to hedge financial risks, including interest rate, foreign exchange 

rate and commodity price risk. Such hedging activities add to firm value by alleviating 

market imperfections, the presence of which provides an incentive to hedge. However, 

derivative instruments can also be used for speculation as well as hedging, magnifying 

risk and potentially reducing firm value. An awareness of the effectiveness of derivatives 

usage during various economic periods or in various industries, is also of value and can 

ultimately result in better hedging and even speculation strategies.  

In this thesis, we investigate non-financial firms in seven developed countries from 

2007 to 2016, and apply fixed effects regression analysis, propensity score matching and 

difference-in-difference models to examine the relationship between derivatives usage and 

firm value. The impact of different categories of derivatives usage on firm value is found 

to differ by country. In particular, although the use of interest derivatives is found to 

damage firm value worldwide, currency derivative usage appears to increase firm value 

except in the US and Germany, while the use of commodity derivatives is shown to add 

to firm value firm only in Germany and Australia. 
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Chapter 1  

Introduction 

In contemporary business management, hedging represents a critical component 

of any risk management strategy, with an increasing number of firms employing 

derivative instruments to hedge a variety of financial risks, including interest rate, 

foreign exchange rate and commodity price risk. Indeed, in previous research, such 

derivatives usage has been utilized as a proxy for hedging.  

Although, in 1958, Modigliani and Miller theory (M-M theory) propose that any 

financial strategy, including risk management, does not add value to firms under perfect 

market conditions, in practice many firms engage in hedging activities in order to reduce 

expected risk exposure. Smith and Stulz (1985) question this conflict, and show 

theoretically that risk management benefits firms subject to market imperfections. In 

particular, hedging adds value to firms by: solving the underinvestment problem through 

the alleviation of information asymmetry and agency conflict; reducing financial distress 

costs; stabilizing cash flow; and lowering external financing costs. 

Derivative instruments can, however, also be used for speculation as well as 

hedging. Speculation employing derivatives can increase financial risks substantially and 

ultimately reduce firm value. Warren Buffet (2002) suggests that “derivatives are 

financial weapons of mass destruction, carrying dangers that, while now latent, are 

potentially lethal” (Bartram 2018). 

The evidence regarding the influence of derivatives usage on firm value is mixed. 

In the 1990s, researchers investigated the relationship between derivatives usage and 

firm value by surveying management as to the extent of their use. Following the 
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implementation of accounting regulation IFRS7 (Financial instruments: Disclosures) by 

the International Accounting Standards Board (IASB) in the 21st century, however, 

companies are now required to disclose their derivatives usage and any related risks in 

their financial statements. Consequently, investors and researchers can now easily access 

information concerning the hedging behavior of firms in annual reports and electronic 

financial data sources.  

At the same time, since the 2008 financial crisis, real and financial asset price 

volatility has risen sharply and consequently an increasing number of firms have placed 

greater emphasis on risk management, with the goal of lowering cash flow volatility and 

financial distress costs. However, while using derivatives to hedge potential risk and lock 

in future expected profits, the potential gains that may have been garnered from 

fluctuations in the price of unhedged outstanding rights and obligations becomes more 

apparent, providing an incentive to speculate with derivatives based on a perception of 

superior firm or industry knowledge. If management’s predictions about future price 

movements are incorrect, though, derivatives usage can significantly reduce firm value. 

An understanding of the effectiveness of the use of different categories of derivatives 

during different economic periods, or in various industries, can greatly improve our 

understanding of their value. 

Several empirical studies (Allayannis and Weston, 2001; Carter et al., 2006a; 

Bartram et al., 2011) concerning derivatives usage support the hypothesis that it 

contributes to firm value. However, data on such usage is often manually collected from 
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annual reports. Due to the laborious nature of this method, such studies typically focus 

on a limited set of countries and industries.  

In this thesis, an automated approach is taken, which classifies firms as 

derivatives users and non-users by algorithmically searching for derivative-related 

keywords in electronic databases of annual reports after the introduction of IFRS 7 in 

January 2007. In particular, non-financial firms in seven developed countries (the United 

States, Canada, the United Kingdom, France, Germany, Australia and Japan), are 

investigated over the period of 2007 to 2016. In addition, the data collection 

methodology allows for the identification of specific derivatives usage categories such 

as that of interest rate, currency and commodity derivatives, allowing for an examination 

of their specific impact on firm value. The resulting data covers 8,158 listed companies 

over 47,191 fiscal years, in which 50.11% of firms fell within at least one category of 

derivatives usage. The percentages of interest rate, currency and commodity derivatives 

usage were 32.72%, 32.56% and 12.43% respectively.  

The structure of the panel data also allows us to study the impact of derivatives 

usage transitions (beginning or ceasing to use derivatives) on the part of firms, providing 

for a greater understanding of the relationship between derivatives usage and firm value. 

Bartram (2011) proposes that derivatives usage specifically hedges downside risk 

during a financial crisis. Given that the data spans the period of the financial crisis (2008-

2010) and the subsequent economic recovery (2011-2016), we can examine whether 

derivatives usage has a varying impact on firm value in different economic environments. 
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Propensity score matching is used to control for potential endogeneity issues and 

self-selection bias and allows for the comparison of firm value of derivatives users and 

non-users in terms of estimated likelihood of use. Finally, a difference-in-difference 

model is used to verify whether transitions in derivatives usage impact firm value.  

In aggregate, using interest rate and commodity derivatives would appear to 

decrease firm value regardless of country. In contrast, except in the United States and 

Germany, using currency derivatives adds to firm value. Compared to that in other 

countries, the overall picture of the impact of derivatives usage is different in the United 

States where all three types of derivatives usage (interest rate, currency and commodity) 

appear to decrease firm value. 

The remainder of the thesis is organized as follows. Chapter 2 constitutes a 

literature review of previous empirical studies and theories of derivatives usage 

determinants. Chapter 3 describes the sample and data resources in detail. Chapter 4 

introduces the methodology, including the fixed effects, propensity score matching and 

difference-in-difference models. Chapter 5 provides results of our empirical analysis and 

Chapter 6 concludes with suggestions for future research. 
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Chapter 2  

Literature review 

2.1 Risk management theory and empirical evidence  

Since the second half of the 20th century, theoretical studies on hedging have 

undergone two phases. The first phase hinges on the Modigliani and Miller (1958) proposal 

that, in a perfect capital market, firm value is not affected by capital structure decisions, 

including derivatives usage as a means of avoiding risk. In particular, individual investors 

can utilize a “home-made” hedging strategy to generate the same returns as firms would 

(Grinblatt and Titman 1998). Hence it is not necessary, nor is there an incentive, for firms 

to engage in hedging. Moreover, according to the capital asset pricing model theory 

(CAPM), firm risk can be divided into two components; systematic risk and specific risk. 

Specific risk can be easily avoided by investors through portfolio diversification. 

Consequently, even though hedging on the part of firms can lower firm specific risks, it 

does not provide value to well diversified portfolio investors because of the associated 

hedging costs. In a perfect capital market, the Modigliani and Miller and CAPM theories 

cannot rationally explain firm hedging behavior.  

However, the theory assumes that corporations and individual investor can hedge 

without transaction costs and that there is no difference between firms and individual 

investors in implementing risk management strategies. In practice, management may be 

more knowledgeable about firm’s true risk exposure than individual investors, and can 

employ a professional team with greater expertise to implement hedging strategies.  

After the 1980s, a greater focus was placed on the incentives behind derivatives 

usage. By verifying that firm hedging alleviates market imperfections, researchers 
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sought to capture the hedging premium; the added firm value attributable to hedging. 

Consequently, a greater focus has been placed on identifying the correlation between 

hedging and firm value. The evidence of the impact of firm hedging has, however, been 

somewhat inconclusive.  

Allayannis and Weston (2001) examine foreign currency derivatives (FCDs) 

usage by 720 non-financial firms and found that the firm value of hedgers is 5% higher 

than that of non-hedgers. Carter et al. (2006a) investigate the American airline industry 

and find that hedging is associated with higher company valuation. In particular, airline 

companies increase their hedging activities when risk exposure to fuel prices increases. 

Bartram et al. (2011), in a study of non-financial firms across 47 countries, find that 

derivatives usage lowers stock return volatility and systematic risk. Derivatives users 

were noted to have values of Tobin’s Q, the proxy for firm value, 1-7% higher than non-

users. Panaretou (2013) examines the effect of hedging on large UK non-financial 

companies, finding a statistically and economically significant hedging premium for 

currency hedging, however weak evidence to suggest that interest rate hedging increased 

firm value.  

Nelson et al. (2005), over the period of 1995-1999, find that 21.6% of listed firms 

use derivative instruments to hedge financial risks and that derivatives usage is 

concentrated in larger firms. The performance of firms that use interest and currency 

derivatives was found to be 4.3% higher than that of non-hedging firms. Jin and Jorion 

(2006) investigates 119 US firms operating in the oil and gas industry over 1998-2001, 

and find that although hedging reduces stock price sensitivity to oil and gas prices, no 
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strong evidence existed to suggest that derivatives usage affected market values. Ayturk, 

Gurbuz and Yanik (2016) study non-financial firms in Turkey from 2007 to 2012 and 

find that financial derivatives usage also did not affect firm value. 

Fauver and Naranjo (2010) investigate 1746 non-financial firms in the USA 

during the period from 1991 to 2000, and provide evidence that derivatives usage has a 

negative impact on the firm value, results in lower transparency and greater agency and 

monitoring problems. Khediri (2010) investigates 250 non-financial firms over the 

period 2000-2002 in France and found that the decision to hedge did not impact firm 

value, but that the extent of hedging was negatively associated with firm value. He 

explains that this result was due to a high ownership concentration in France. Lau (2016) 

investigates Malaysian listed firms and suggested that hedging was negatively related to 

firm market value, despite leading to better ROA and ROE, which were typically 

significant drivers of firm market value.  

2.2 Determinants of derivatives usage  

In practice, firms face taxes, agency costs, financial distress and information 

asymmetry, which violate the hypothesis of the M-M theory. In such imperfect markets, 

individual investors have difficulty replicating risk management strategies in their 

personal accounts. Hence, many researchers propose that an imperfect market engenders 

firm engagement in hedging activities. There are five main classes of market 

imperfections: information asymmetry and agency cost; finance distress cost; 

management risk aversion; corporate income tax; and underinvestment. With a more 

comprehensive outlook on risk exposure and risk management than individual investors, 
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firms can hedge to alleviate underinvestment and information asymmetry, reduce 

financial distress costs and the tax burden, as well as maximize firm value.  

2.2.1 Information asymmetry and agency conflicts  

 Many researchers hypothesize that derivatives usage is associated with lower 

asymmetric information. Chen and Kim (2014), for example, find that compared to more 

transparent firms, opaque firms can benefit more from hedging activities, which transfer 

information to creditors and lowers debt cost.  

Hedging alleviates information asymmetry in two regards; smoothing cash flow 

volatility and evaluating managerial quality in a fair manner. Firstly, firm value is the 

expected value of future cash flows; hence, information asymmetry can affect investors’ 

assessments of future cash flows, resulting in a negative impact on firm value. DaDalt et 

al. (2002) suggest that both derivatives usage and the extent of derivatives usage lower 

information asymmetry by reducing cash flow volatility and consequently instilling 

greater predictability of future cash flows. This is particularly true of smaller firms 

typically exhibiting greater information asymmetry. Therefore, small size firms are more 

likely to be incentivized to use hedging as a means of reducing information asymmetry. 

Alternatively, much research suggests that larger firms have a greater tendency to use 

derivatives. This is probably due to the greater resources of larger firms and the 

subsequent use of professionals, capable of applying more adopt hedging strategies. 

Adam et al. (2017) conversely propose that smaller firms speculate more than larger 

firms, contrary to the hypothesis that larger firm are more engaged in speculation as a 

result of an information advantage.  
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The second issue is with respect to the assessment of management performance. 

The performance of managers not only depends on personal, idiosyncratic abilities, but 

is also constrained by unexpected macroeconomic-related risk. In particular, the effect 

of management strategy on firm performance is likely weakened by market risk, 

mitigating and confounding a fair evaluation of management performance. It has been 

suggested that hedging has the potential to reduce the noise contained in company 

performance, and can serve as an indicator of managerial quality (Demarzo and Duffie, 

1995). Huang (2018), on the other hand, proposes that firms can also use hedging in 

order to avoid effective monitoring on the part of the external capital market.  

2.2.2 Financial distress costs  

Debt serves as a tax shield and consequently if firms are heavily taxed, they have 

a greater incentive to issue debt to reduce taxes as well as increase firm value. However, 

this tax-shield function is conditional on firms being able to issue debt with constant 

financing costs and no financial distress costs. In particular, if firms cannot fulfill the 

liability of their debt contracts, they face the high probability of bankruptcy. If a firm 

goes bankrupt, shareholders can only claim for the remaining firm value; the firm value 

minus the costs of financial distress. Given that shareholders’ rights are a limited liability 

they can benefit from risky investment projects while creditors bear the loss if projects 

fail. Consequently, shareholders have a strong incentive to invest in risky projects when 

they face a high probability of default. As a result, the theory hypothesizes that higher 

leveraged firms, with a greater probability of default, are more likely to use derivatives 

as a means of hedging, which can reduce the probability of financial distress and 

consequently lower the cost of debt demanded by creditors. 
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Smith and Stulz (1985), for example, propose that hedging can reduce earnings 

volatility, lower probability of bankruptcy and increase firm value. Berkman and 

Bradbury (1996) suggest that a firm with higher interest cover ratio is associated with a 

higher probability of bankruptcy and a greater incentive to hedge. Graham and Rogers 

(2002) suggest that hedging increases firm debt capacity and firm value by 1.1%. Arnold 

et al. (2014) propose that hedging is more valuable for firms that face higher probability 

of bankruptcy and heavy financial distress costs.  

Purnanadam (2008), however, distinguishes financial distress from insolvency. 

He proposes a U-shape relationship between financial distress and hedging. When 

financial distress costs increase, the incentive to hedge also increases, but, at higher 

financial distress costs, the difference between financial distress and insolvency is 

marginal, lowering the incentive to hedge. Amaya et al. (2015) propose that, due to the 

convexity of its cost of capital, firms with low rates of leverage can fully hedge their 

operating cash flows. When leverage is extremely high though, firms cease hedging 

activities and essentially gamble on resurrection.  

2.2.3 Management risk aversion  

 There are two additional reasons as to why managers engage in risk management. 

Firstly, management may employ hedging in order to maximize shareholder’s wealth by 

reducing agency costs; alleviating underinvestment problems and reducing tax. Secondly, 

management can also use derivatives to reduce personal risk exposure and maximize 

personal wealth. Although investors can avoid risk through diversification, the expected 

payoff to managers is more heavily dependent on expected firm earnings and managers are 
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unable to effectively avoid specific risks solely through diversification. Consequently, 

Smith and Stulz (1985) suggest that a manager whose wealth is invested in the corporation 

may be more motivated to engage in hedging. For management, the cost of hedging at the 

firm level is lower than that at the personal level and, consequently, risk averse managers 

are incentivized to hedge firm risk to reduce personal risk exposure and increase private 

wealth.  

In modern firms, a high proportion of managers do not have ownership but 

instead possess controlling rights. The separation of ownership and controlling rights 

engenders conflicts between shareholders and management, while simultaneously 

generating agency costs. The existence of agency costs damages shareholder rights and 

lowers firm value. In order to maximize firm value, shareholders offer management 

compensation, in the form of equity or options, tying manager wealth with firm 

performance. Supanvanij and Strauss (2006) find that management compensation exerts 

a considerable influence on hedging decisions. When management is offered 

compensation in the form of equity, such firms tend to exhibit greater derivatives usage 

consistent with management attempting to avoid unpredictable risk. In contrast, 

management compensation in the form of equity options is associated with a lower 

frequency of hedging activities. Hedging can lower equity volatility, and hence option 

value. 

Derivatives, however, can be used for hedging or speculation according to 

managers’ self-interest. Allayannis et al. (2012) find a significant premium for currency 

derivatives use only for well-governed firms. They propose that firms with strong 
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internal or external corporate governance are more likely to use derivatives for hedging, 

with speculation by managers’ in the pursuit of self-interest, mitigated. 

2.2.4 Tax saving motivation  

If a firm has a convex tax function, hedging reduces taxable income volatility, 

which is associated with less tax liability, and increases firm market value. If the 

effective tax function is linear, taxable income volatility does not affect tax liability and 

firms are not incentivized to hedge. In contrast, when firm’s tax function is concave, 

higher taxable income volatility leads to higher tax liability, thereby reducing firm value 

(Smith and Stulz 1985).  

Graham and Smith (1999) investigate 80,000 COMPUSTAT firm-year 

observations and find that approximately 50% of firms face a convex tax function, while 

25% of firms face a concave tax function. The tax saving of firms with a convex tax 

function is approximately 5.4% when hedging reduces taxable income volatility by 5%.  

Firms with tax loss carry forwards should be more highly incentivized to hedge 

(Nance et al., 1993). However, Graham and Smith (1999) argue that the existence of tax 

loss carry forwards does not necessarily lead to a convex tax function. Tax-loss carry 

forwards are not significantly associated with hedging (Artez and Bartram 2010).  

2.2.5 Underinvestment and external financing  

According to the pecking order theory, when firms need funds for investment 

projects, they first consider internal financing, then debt and lastly equity. When internal 

funding is not sufficient to support all positive NPV investment projects, management 

may forgo profitable projects or seek external financing. Issuing debt or equity generates 
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agency costs and increases the marginal cost of financing. When the marginal cost of 

financing surpasses the marginal benefit of investment opportunities, management cuts 

back on investment opportunities (Myers and Smith 1987).  

Moreover, the existence of risky debt is always associated with underinvestment 

because of the wealth transfer from shareholders to debtholders. Management, which 

acts on behalf of shareholders, may not pursue certain positive NVP investment projects, 

thus leading to deadweight loss. In order to protect their self-interest, creditors frequently 

add limitation clauses in debt contracts, which may increase agency costs and decrease 

firm value.  

Underinvestment is more likely to occur in those firms that face many growth 

opportunities, with the choice to pass on positive NPV projects causing severe decreases 

in firm value. Minton and Schrand (1999) indicate a negative correlation between cash 

flow volatility and investment. Firms with higher cash flow volatility are associated with 

lower levels of capital expenditure, research and development expenditure and 

advertising expenditure. Froot et al. (1993) propose that hedging lowers cash flow 

volatility and increases internal fund availability. Hence, hedging alleviates 

underinvestment in circumstances where firms face high demand for external financing 

and growth opportunities. Geczy et al. (1997) find that currency derivatives usage and 

growth opportunities are positively correlated.  
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Chapter 3 

 Data description  

The sample in this thesis is comprised of non-financial firms from seven 

developed countries consisting of the US, Canada, the UK, France, Germany, Australia 

and Japan. 1  Firms in these seven countries all follow the International Accounting 

Standard (IAS) requirements to disclose information about their derivatives positions 

and related risk.  

In August 2005, the International Accounting Standards Board issued the ‘IFRS 7,  

Financial Instruments: Disclosure’. IFRS 7 has applied to all annual reports since January 

1st, 2007. Moreover, IFRS 7.22 requires firms to disclose information on hedge 

accounting, including a description of each hedge, hedging instruments, and fair values 

of the hedging instruments. Before the issuance of IFRS 7, firms were not required to 

disclose information relating to hedging instruments use. After the issuance of IFRS 7 

derivatives usage became more transparent and observable through explicit financial 

statement reporting. Hence, the sample period 2007 to 2016 corresponds with a greater 

ability to ascertain explicit derivatives usage. 

[Please insert table 1 here] 

                                                           
1 The data set includes all G7 countries minus Italy but includes Australia. Because the data methodology for 

identifying derivatives usage employs English language keywords we found there were not enough English 

language based annual reports for Italian listed firm. In order to increase the overall sample size, Australian 

firms were hence included.  
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In this study we focus on nonfinancial firms, excluding financial firms 

(SIC=6000-6999)2 from the analysis. The reason for this exclusion is because the use 

of derivatives by firms in the financial industry can differ substantially in its nature from 

that of nonfinancial firms. A great majority of financial firms typically generate 

significant revenues from market making and derivatives trading with implicit 

speculation based on asymmetric derivatives market knowledge, in addition to risk 

management strategies. This differs substantially in nature than the derivatives usage 

by nonfinancial firms where basic risk management through hedging would be a typical 

motivation for use. Given that we compare the difference in firm value between 

derivative users and nonusers through propensity score matching and difference in 

difference modeling, financial firms are typically all users of derivatives, rendering the 

analysis of little value. 

Data regarding derivatives usage can be collected by examining annual reports.3 

However, instead of manually searching annual reports, as was done in previous studies, 

data mining technology is employed to automatically search annual reports for key 

words such as, derivatives, hedge, forward, swap, option, future and risk management. 

In total, the resulting sample includes 8,175 listed companies in the seven developed 

countries, covering 47,191 fiscal years.  

[Please insert table 2 here] 

                                                           
2 According to the Standard Industrial Code (SIC) system, all firms are classified into 10 industries: 

agriculture (0100-0999), mining (1000-1499), construction (1500-1799), manufacturing (2000-3999), 

transportation and public utilities (4000-4999), wholesale trade (5000-5199), retail trade (5200-5999), 

finance, insurance and real estate (6000-6799), services (7000-89999), public administration (9100-9729), 

and non-classifiable (9900-9999) 
3 The annual reports of American firms are downloaded from Edgar, while those of the other six countries 

are downloaded from the Osiris database. 
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The sample firms are subsequently separated into two groups, that of derivatives 

users and non-users. The definition of firms as derivatives users or non-users depend on 

automatically researched keywords in annual reports. If firms use any kind of keywords 

concerning derivatives (interest rate, currency, and commodity) usage, more than three 

times, they are defined as derivatives users, with a dummy or indictor variables set to 1. 

Otherwise, firms are defined as derivatives non-users with the indicator variable set to 0. 

However, to control for situations such as the case where a firm may state in their annual 

report that “We do not use interest rate derivatives to hedge our risk” the ten adjacent 

words, both before and after the usage of a keyword, are extracted in the automated 

search process aiding in the exclusion of such firms as derivatives users. 

The accounting data that is used to construct control variables in the regression 

analysis, and derivatives usage determinants for propensity score matching, is obtained 

from Compustat and Datastream databases.4 All accounting data is obtained in local 

currency terms before being converted into USD. The foreign exchange rate, used to 

convert foreign currency into USD, is the average of the bid and ask exchange rate at the 

end of the fiscal year pertaining to each firm’s annual reports, published by Reuters and 

obtained from Datastream.  

[Please insert table 3 here] 

                                                           
4 The definition of fiscal year is different between Compustat and Datastream. This study follows the rules 

of Datastream. For non-American companies, the fiscal year end is determined to be the 15th of January. 

Data for a fiscal year ending on or before the 15th of January is classified as the previous fiscal year. For 

U.S. companies, the fiscal year cut-off date is the 10th of February. Data for a fiscal year ending on or 

before the 10th of February is classified as the previous year's result.  
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Table 3 states the number and the percentage of firms that use specific derivatives 

categories according to year, industry and country. The relative percentages of different 

derivatives categories are consistent with previous research. The average total 

derivatives usage is 50.11%. The two most frequently used types of derivatives are 

interest rate derivatives (32.72%) and currency derivatives (32.56%), while commodity 

derivatives are the least commonly used (12.43%). The percentages of interest rate, 

currency, commodity and total derivatives usage are consistent over the full period of 

study.  

The percentage of firms exhibiting derivatives usage, however, varies across 

industries and countries. Panel B of Table 3 indicates that a greater proportion of firms 

in construction, retail trade, and transportation industries use interest rate derivatives, at 

42%, 40.28% and 46.25% respectively. Meanwhile, a greater percentage (39.65%) of 

firms in the manufacturing industry tend to use currency derivative instruments. In 

contrast, the percentage of commodity derivatives users is high in the mining and 

transportation industries, at 20.34% and 25.06% respectively. This is most likely due to 

these industries’ increased sensitivity to commodity price volatility, relative to firms in 

other industries.  

According to Panel C of Table 3, a greater number of firms in the US, the UK 

and France exhibit derivatives usage while a smaller proportion of Australian and 

Japanese firms exhibit usage, at 25.34% and 23.09% respectively. In terms of types of 

derivatives usage, the percentage of firms exhibiting interest rate and currency 

derivatives usage was comparatively high in the UK (35.92%, and 43.55% respectively) 

and France (38.65% and 40.85% respectively). Compared to firms in the other six 
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countries, a greater proportion (17.24%) of US firms exhibited commodity derivatives 

usage. 

In this chapter, Tobin’s Q and other firm performance measures are initially 

compared between derivatives users and non-users, while the t-test and Wilcoxon rank-

sum z-test are employed in order to test for mean and median equality.  

[Please insert table 4 here] 

 [Please insert table 5 here] 

Table 4 compares the performance of total derivatives users and non-users. The 

mean of the natural logarithm of Tobin’s Q for derivatives users is 0.399 versus a value 

of 0.487 for non-users. The mean size (natural logarithm of total assets) of derivatives 

users (6.337) is higher than that of non-users (5.047), consistent with the theory that 

larger firms have the resources to engage professionals and implement extensive hedging 

strategies. However, as indicated, the mean of LN (Tobin’s Q) for derivatives users is 

0.399 versus a value of 0.487 for non-users. 

Although the mean return on assets (ROA) is negative in both the case of 

derivatives users and non-users, the mean ROA and leverage of derivatives users is 

higher than that of non-users. The implication is that more profitable firms and those 

with higher leverage are more likely to employ derivatives, potentially as a means of 

alleviating financial distress costs (Arnold et al., 2014).  

The p-value of t-tests and Wilcoxon tests for each derivatives category (interest 

rate, exchange rate, and commodity) are all extremely small, indicating that the mean 
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and median company performance indicators for derivatives users are significantly 

different from those of non-users. 

Table 5 compares the mean and median of LN (Tobin’s Q) and industry adjusted 

Tobin’s Q between derivatives users and non-users by total derivatives usage, and the 

three subcategories of interest rate, currency and commodity derivatives usage. Both the 

LN (Tobin’s Q) and industry adjusted Tobin’s Q of derivatives users are lower than those 

of non-users. This is also the case for each of the three subcategories. 

We suspect the presence of endogeneity between Tobin’s Q and derivatives usage. 

Firms with a lower Tobin’s Q likely have a greater incentive to utilize derivatives in 

order to improve firm performance. Without hedging, a firm’s performance may have 

deteriorated further. Endogeneity is further discussed and accounted for in terms of the 

testing methodology detailed in Chapter 4.  

It should be noted that the simple comparisons between derivatives users and 

non-users in Tables 4 and 5 do not control for other determinants that may affect firm 

value. Consequently, in order to substantiate the differences in performance of 

derivatives users versus non-users, in Chapter 4, we will employ a fixed effects model 

and also statistical matching techniques to control for unobservable firm characteristics. 
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Chapter 4  

Methodology 

Due to the panel structure of the data with various years, industries and countries, 

an appropriate model is chosen from the Pooled OLS model, fixed effects model or 

random effect model. Firstly, an F-test is utilized to verify whether the Pooled OLS 

model or fixed effect model is more suitable. If the null hypothesis is accepted, the 

Pooled OLS is more appropriate. Otherwise, the Hausman test is also conducted to 

choose an appropriate model between a fixed effects model and a random effects model.  

The following model, using the same dependent and independent variables as Allayannis 

and Weston (2001), and Jin and Jorison (2006), is employed. 

 𝐿𝑛(𝑇𝑜𝑏𝑖𝑛′𝑠𝑄𝑖,𝑡)

= 𝛽0 + 𝛽1 ∗ (𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑣𝑒𝑠 𝑢𝑠𝑒 𝑑𝑢𝑚𝑚𝑖𝑒𝑠𝑖,𝑡) + 𝛽2

∗ (𝑙𝑜𝑔(𝑠𝑖𝑧𝑒)𝑖,𝑡) + 𝛽3 ∗ (𝑅𝑂𝐴𝑖,𝑡) + 𝛽4 ∗ (𝑑𝑒𝑏𝑡/𝑒𝑞𝑢𝑖𝑡𝑦)𝑖,𝑡

+ 𝛽5 ∗ (𝑐𝑎𝑝𝑖𝑡𝑎𝑙 𝑒𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒𝑠 𝑠𝑎𝑙𝑒𝑠⁄ )𝑖,𝑡 + 𝛽6

∗ (𝑑𝑖𝑣𝑖𝑑𝑒𝑛𝑑 𝑑𝑢𝑚𝑚𝑦 𝑖,𝑡) + 𝛽7

∗ (𝑓𝑜𝑟𝑒𝑖𝑔𝑛 𝑠𝑎𝑙𝑒𝑠/𝑠𝑎𝑙𝑒𝑠)𝑖,𝑡 + 𝛽8 ∗ (𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑖,𝑡)

+ 𝛽9 ∗ (𝑦𝑖𝑒𝑙𝑑 𝑐𝑢𝑟𝑣𝑒𝑡) + 𝛽10

∗ ( 𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑣𝑒 𝑢𝑠𝑒 𝑑𝑢𝑚𝑚𝑖𝑒𝑠𝑖,𝑡 ∗ 𝑦𝑖𝑒𝑙𝑑 𝑐𝑢𝑟𝑣𝑒𝑡) + 휀𝑖𝑡 

(1) 

4.1.1 Dependent variable  

Tobin’s Q serves as a proxy for measuring firm value (Allayannis and Weston 

2001, Jin and Jorison 2006, Bartram et al. 2011) and is calculated as the market value of 
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equity plus the liquation value of firm’s outstanding preferred stocked and total debt 

divided by total assets. However, firms in some industries have comparatively higher 

Tobin’s Q. In order to control for the industry effect, industry dummies are included in 

the regression. Meanwhile, an industry adjusted Tobin’s Q is employed to verify the 

robustness of the regression results. Panaretou (2013) defines industry adjusted Tobin’s 

Q as the difference between the natural logarithm of Tobin’s Q and the median of the 

natural logarithm of Tobin’s Q in each industry and each specific year. 

4.1.2 Independent and control variables:  

The following independent and control variables are included in the regression: 

1. Derivatives usage dummy: The value is equal to 1 if a firm uses derivatives and 0 for 

non-users.  

2. Firm size: the natural logarithm of total assets  

3. Profitability: the ratio of net income to total assets (ROA)  

4. Financial distress: Book value of long-term liabilities divided by market value of equity 

serves as a proxy for leverage.  

5. Growth opportunities: Capital expenditure divided by total sales serves as a proxy for 

growth opportunities.  

6. Access to financial markets: A dividend dummy serves as a proxy for a firm’s ability 

to access financial markets. If the firm pays out cash dividends on common equity, the 

value is 1, and 0 otherwise. If a firm has a limited access to financial markets, and 

consequently less agency costs, it is more likely to invest in positive NPV projects, 

resulting in a higher Tobin’s Q (Jin and Jorison 2006). However, dividends may be an 

indicator of good management, which is positively associated with Tobin’s Q. Hence, 
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the evidence regarding the sign of the dividend dummy is mixed. The sign of this 

variable is negative in some studies (Fauver and Naranjo 2010 and Panaretou 2014) 

and positive in others (Jin and Jorison, 2006). 

7. Geographic diversification: Foreign sales divided by total sales serve as a proxy for 

geographic diversification.  

8. Diversification: If a firm operates more than one business segment, the variable takes 

a value of 1 and 0 otherwise.  

9. Yield curve: The yield curve measures the spread between the 10 year and 3 - month 

federal Treasury bond yields. The yield curve is an indicator of economic transition.  

10. Interaction term between derivatives usage dummy and yield curve: Bartram et al. 

(2011) shows that derivatives use was positively associated with firm value, abnormal 

returns and profits during the economic downturn in 2001-2002. Moreover, derivatives 

usage may mitigate financial distress costs during a financial crisis, contributing to firm 

value. The interaction term captures whether there is an economical influence of 

derivatives usage during various economic periods.  

11. Industry effects: Since Tobin’s Q may be higher in specific industries, industry 

dummies are used to control for any industry effect in the regression where the 

dependent variable is the natural log of Tobin’s Q. Meanwhile, the industry dummies 

are excluded from the regression in which the dependent variable is the industry 

adjusted Tobin’s Q.  

12. Time effects: The data period starts from 2008 and ends in 2016. Year dummies are 

used to control for time effects.  
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13. Country effects: Firms in certain countries may have a higher Tobin’s Q value. Country 

dummies are used to control for country effects.  

[Please insert table 6 here] 

The Pearson correlation between various independent variables is calculated to 

identify and exclude highly correlated variables from the regression model.  

 The estimations for equation 1 are conducted separately for total derivatives 

usage and for the subcategories of interest rate, currency, and commodity derivatives 

usage in the case of each country. The derivatives variable takes the value of 1 for users 

and 0 for non-users. Finally, the model is used to estimate and verify the comprehensive 

influence of derivatives usage worldwide. 

Firms in the same industry may be affected by other firms that use derivatives, 

and consequently may begin to use derivatives as well, if they have not done so already. 

Hence, we hypothesis that the regression residuals are correlated within industries and 

standard errors are clustered by industry. Hence, the method in Petersen (2009) is used 

to adjust the covariance estimator that cluster by industry. 

4.2 Matching and difference-in-difference model  

4.2.1 Propensity score matching  

To resolve the self-selection problem and further determine the impact of 

derivatives usage on firm value, propensity score matching is utilized as a means of 

comparing the differences in firm value between users and non-users. However, it is 

difficult to observe the same firm with and without derivative instruments in place. 

Hence, a firm with similar characteristics, but which does not use derivatives, is selected 



24 

 

according to its propensity to hedge (the estimated likelihood that a firm uses derivatives). 

Next, the derivatives users and selected non-users are compared to determinate the 

average difference in LN (Tobin’s Q) and industry adjusted Tobin’s Q of two groups. 

The Probit model is used to estimate the propensity score.  

The decision to use derivatives is based on a selected set of variables, as in the 

following equation.  

   𝐷𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑣𝑒 𝑢𝑠𝑒𝑟𝑖 = 𝜃𝑥𝑖 + 𝜇𝑖  (2)  

   p(x) = prob (𝐷 = 𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑣𝑒s 𝑢𝑠𝑒𝑟|𝑥) = E(𝐷|𝑥)  (3)  

𝐷𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑣𝑒s 𝑢𝑠𝑒𝑟𝑖 is a dummy variable, which takes the value of 1 when the 

firm chooses to use derivatives, and 0 otherwise. 𝑥𝑖 is the set of firm characteristics, 

which possibly affect the derivatives use decision. Market imperfections, such as 

information asymmetry, agency cost, financial distress costs and manager aversion, 

affect firm decisions regarding derivatives usage. In addition, Bartram et al. (2009) 

suggest that derivatives usage is significantly related to some important financial 

characteristics such as leverage, debt maturity, dividend policy and so forth. Hence, 

several variables are used to estimate the likelihood that a firm will choose to use 

derivatives. Time, industry and country dummies are also included in the Probit model. 

Since companies face various classes of risk, variables representing proxies for currency 

and commodity risk exposure are included in the model, assuming that when companies 

have a greater exposure to specific risks, they will employ the related derivative 

instruments to hedge and lower cash flow volatility.  
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Dependent variables in the Probit model:  

1. Size: the natural log of total assets serves as the proxy for information asymmetry  

2. Sale: the natural log of total sales serves as the proxy for information asymmetry 

3. Dividend binary: If companies pay out dividends, the dividend binary variable is set 

to 1 and 0 otherwise. The dividend binary variable serves as the proxy for information 

asymmetry.  

4. Tangible assets: Total assets minus intangible assets divided by total assets also 

serves as a proxy for information asymmetry.  

5. Ln (Tobin’s Q): It is hypothesized that endogeneity is present between derivatives 

usage and Tobin’s Q. Those firms with lower Tobin’s Q are more incentivized to use 

derivative instruments. Without the use of derivatives, these firms would have had 

an even lower firm value.  

6. Leverage: The book value of long-term liabilities divided by market value of equity 

serves as a proxy for financial distress.  

7. Coverage: EBIT divided by interest expense serves also serves as a proxy for 

financial distress.  

8. Stock compensation: If the firm rewards executives with stock, the variable takes the 

value of 1 and 0 otherwise  

9. Growth opportunities: capital expenditure divided by sales serves as the proxy for 

underinvestment problem  

10. Geographic diversification: Foreign sales divided by total sales serves as a proxy for 

currency risk exposure. Firms with greater foreign sales, and consequently higher 

exchange rate exposure, are likely to use currency derivatives (Bae et.al 2018). 
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Kuzmina and Kuznetsov (2018) suggest that firms use currency derivatives more 

often when they export or import, and particularly when exchange-rate fluctuations 

are large.  

11. Mining and Transportation industry binary: Firms operating in mining and 

transportation are more sensitive to commodity price volatility. If a firm operates in 

mining and transportation industries, the mining and transportation industry binary 

takes the value of 1 and 0 otherwise.  

∆= firm value of derivatives usersi

− firm value of derivarives non − usersj 
(4) 

Average effect of derivatives usage = E(∆) (5) 

 

After obtaining the propensity score, the firm value of a derivatives user is 

compared with a non-user firm having a similar propensity score. The average 

difference in the firm value between derivatives users and non-users is then calculated. 

The t-test and Wilcoxon rank sum test are used to examine mean and median equity and 

verify whether using derivatives impacts firm value. The selected matching sample in 

the derivatives non-user group does not take part in the next matching.  

In order to more accurately assess the difference in firm value between firms 

that use currency or commodity derivatives, the comparison between currency or 

commodity derivatives users and non-users only focuses on those firms exposed to 

foreign exchange rate and commodity price risk. If a firm has foreign sales, we assume 
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it is exposed to foreign exchange rate risk. Meanwhile, we assume that firms in mining 

and transportation industries are exposed to commodity price risk. 

4.2.2 Impact of derivatives usage transition on firm value  

In propensity score matching, matching pairs are treated as a cross-section 

sample without time series. Compared to a cross-section estimation on the impact of 

derivatives usage, which simply measures the difference in firm value between 

derivatives users and non-users, the difference-in-difference model uses panel data to 

measure the change in firm value between the group that altered their derivatives usage 

(either from user to non-user or vice versa), and the group that did not. Derivatives users 

and non-users with similar characteristics are assumed to follow similar trends over time, 

with the difference between the two groups constant if their derivatives usage remains 

unchanged. If the difference-in-difference is significant, the implication is that a change 

in derivatives usage impacts firm value. To examine the change in the difference in the 

firm value between firms that change derivatives usage and those that do not, the end of 

every fiscal year is treated as a time period and firms separated into four groups. The 

year immediately prior to the time period is defined as t, while the first year of transition 

is the time period t+1.The first group consists of firms that did not use derivatives in 

period t but began to do so in period t+1 and is denoted as (non-user, user). The second 

group (non-user, non-user) consists of those firms that did not use derivatives in period 

t and continued to be non-users in period t+1. The third group (user, non-user) consists 

of firms that employed derivatives in period t but discontinued their use in t+1 while the 

fourth group (user, user) employed derivatives in both t and t+1. They following 

definitions are then employed: 
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 Average effect of derivatives usage transation1(DD1) =

𝛿̅( 𝑓𝑖𝑟𝑚 𝑣𝑎𝑙𝑢𝑒(𝑛𝑜𝑛−𝑢𝑠𝑒𝑟,𝑢𝑠𝑒𝑟) − 𝑓𝑖𝑟𝑚 𝑣𝑎𝑙𝑢𝑒(𝑛𝑜𝑛−𝑢𝑠𝑒𝑟,𝑛𝑜𝑛−𝑢𝑠𝑒𝑟))𝑡+1 −

𝛿̅( 𝑓𝑖𝑟𝑚 𝑣𝑎𝑙𝑢𝑒(𝑛𝑜𝑛−𝑢𝑠𝑒𝑟,𝑢𝑠𝑒𝑟) − 𝑓𝑖𝑟𝑚 𝑣𝑎𝑙𝑢𝑒(𝑛𝑜𝑛−𝑢𝑠𝑒𝑟,𝑢𝑠𝑒𝑟))𝑡  

(6) 

 Average effect of derivatives usage transation2(DD2) =

𝛿̅(𝑓𝑖𝑟𝑚 𝑣𝑎𝑙𝑢𝑒(𝑢𝑠𝑒𝑟,𝑛𝑜𝑛−𝑢𝑠𝑒𝑟) − 𝑓𝑖𝑟𝑚 𝑣𝑎𝑙𝑢𝑒(𝑢𝑠𝑒𝑟,𝑢𝑠𝑒𝑟))𝑡+1 −

𝛿̅(𝑓𝑖𝑟𝑚 𝑣𝑎𝑙𝑢𝑒(𝑢𝑠𝑒𝑟,𝑛𝑜𝑛−𝑢𝑠𝑒𝑟) − 𝑓𝑖𝑟𝑚 𝑣𝑎𝑙𝑢𝑒(𝑢𝑠𝑒𝑟,𝑢𝑠𝑒𝑟))𝑡  

(7) 

Where 𝛿𝑡 and 𝛿𝑡+1 represent the difference in firm value (Tobin’s Q) for periods 

t and t+1 between firms with similar characteristics and propensity score from the Probit 

analysis for period t. The difference-in-difference (DD) between the average of these 

differences (𝛿̅) is then calculated. DD1 is the average change in difference-in-difference 

in firm value between firms that start using derivatives and those that consistently do not 

use them. If the sign of DD1 is positive, it indicates that derivatives usage increases firm 

value, and if negative, reduces firm value. DD2 is the average change in difference-in-

difference in firm value between firms that cease using derivatives and those that 

continue to use them. If the sign of DD2 is positive, it implies that derivatives usage 

decreases firm value, otherwise it increases firm value. The results of the difference-in-

difference model serves to further capture the impact of derivatives position transition 

on firm value, control for endogeneity and confirm the robustness of the prior model.  
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Chapter 5  

Empirical Results 

In this chapter, the results of the regression analysis, propensity score matching 

and difference-in-difference model are all addressed separately.  

5.1 regression analysis of the impact of derivatives usage  

  

The results of the regression analysis concerning the relationships between each 

derivatives usage category and Tobin’s Q are mixed.  

[Please insert table 7 here] 

In the US (Table 7), the coefficients of total, interest and commodity derivatives 

usage are negative and significant. A 1% increase in interest rate, commodity or total 

derivatives usage leads in a decrease in LN (Tobin’s Q) by 0.113%, 0.091% and 0.095% 

respectively. Meanwhile, the industry adjusted Tobin’s Q decreases by 0.105%, 0.045% 

and 0.086% respectively for a 1% rise in interest rate, commodity or total derivatives use. 

This suggests that using interest rate and commodity derivatives has a significant 

negative impact on firm value.  

The regression coefficients with respect to currency derivatives usage are 

insignificant. However, the coefficients for the interaction between the yield curve and 

currency derivatives usage are significant for the regressions in which LN (Tobin’s Q) 

and industry adjusted Tobin’s Q are the independent variables. A one unit increase in the 

interaction between the yield curve and currency derivatives usage decreases LN 

(Tobin’s Q) and industry adjusted Tobin’s Q by 1.604 and 1.129 units respectively, 
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meaning the effectiveness of currency derivatives usage is less during economic 

downturns in the US.  

[Please insert table 8 here] 

The evidence regarding the influence of various derivatives usage on firm value 

in Canada (Table 8) is limited. Only the coefficients for overall derivatives usage are 

significant, at 0.041 and 0.056 respectively, indicating that derivatives usage increases 

firm value in Canada. Meanwhile, the coefficient for the interaction between the yield 

curve and total derivatives usage is -1.634, implying that derivatives usage has a greater 

positive impact on firm value, on average, during economic downturns.  

[Please insert table 9 here] 

In the UK (Table 9), the coefficients for the interaction between the yield curve 

and derivatives usage for interest rate and commodity derivatives are significant, (1.402 

and 1.359 respectively) for the regression in which the dependent variable is LN (Tobin’s 

Q) and 1.291 and 1.680 respectively, for the regression in which the dependent variable 

is industry adjusted Tobin’s Q. This indicates that using interest rate and commodity 

derivatives increases firm value during economic up swings.  

[Please insert table10 here] 

In France (Table 10), the coefficients for each derivatives usage category are 

insignificant, indicating that the use of derivatives of any category does not affect firm 

value.  

[Please insert table 11 here] 
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In Germany (Table 11), commodity derivatives usage is associated with an 

increase in LN (Tobin’s Q) and industry adjusted Tobin’s Q. In particular, a 1% increase 

in commodity derivatives usage increases LN (Tobin’s Q) and industry adjusted Tobin’s 

Q by 0.134% and 0.149% respectively. The coefficients of the interaction between the 

yield curve and derivatives usage category is not significant in any of the three categories 

of derivatives usage, nor overall. Hence, there is no evidence that derivatives usage 

differs in its influence on firm value in either economic downturns or up swings.  

[Please insert table 12 here] 

In Australia (Table 12), the coefficients of all derivatives usage categories are 

insignificant, while the coefficients of the interaction between the yield curve and interest 

rate derivatives usage (4.100 in the case of LN (Tobin’s Q) and 3.605 in terms of industry 

adjusted Tobin’s Q) are significant. Consequently, using interest rate derivatives appears 

to have a significant positive impact on firm value during economic up swings in 

Australia.  

[Please insert table 13 here] 

In Japan (Table 13), there is evidence for the influence of derivatives usage on 

firm value. A 1% increase in currency derivatives usage increases LN (Tobin’s Q) and 

industry adjusted Tobin’s Q by 0.073% and 0.068% respectively. Meanwhile, the 

coefficients of the interaction between the yield curve and interest rate or currency 

derivatives usage are 1.412 and -1.152 in the regression in which the dependent variable 

is the industry adjusted Tobin’s Q. Hence, using interest rate derivatives increases firm 
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value during economic turnarounds, while using currency derivatives is less effective 

during economic downturns in Japan.  

[Please insert table 14 here] 

In the aggregate, across all seven countries (Table 14), the coefficients of interest 

rate or overall derivatives usage are negative and significant, suggesting that the use of 

interest rate derivatives reduces firm value. A 1% increase in the interest rate and overall 

derivatives usage is associated with a 0.095% and 0.066% decrease in Ln (Tobin’s Q). 

The coefficients of the interaction between the yield curve and interest rate or currency 

derivatives usage are significant, at 2.341 and 0.391 respectively. This suggests that 

using interest rate derivatives has a negative impact on firm value while using currency 

derivatives increases firm value during economic up swings. In contrast, the interaction 

between the yield curve and commodity derivatives usage (-1.512), is negative and 

significant, suggesting that commodity derivatives usage is less effective during 

economic downturns.  

5.2 The difference in firm value between derivatives users and non-users  

  

In this section, the results of propensity score matching, employed in examining 

the difference in firm value between derivatives users and non-users, are provided. In 

particular Table 15-22 provides the mean and median of LN (Tobin’s Q) and industry 

adjusted Tobin’s Q for derivatives users and non-users based on propensity score 

matching. In addition, the T-statistic and Z-score values are provided in a test of 

significant differences. The results are shown for total derivatives usage as well as the 

sub-categories of interest rate, exchange rate and commodity derivatives.  
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[Please insert table 15 here] 

As indicated, derivatives users, total and in all three subcategories of derivatives 

usage, have statistically significant (at the 1% level) lower mean and median LN 

(Tobin’s Q) and industry adjusted Tobin’s Q than non-users. In comparison to interest 

rate and currency derivatives usage, commodity derivatives usage is associated with the 

greatest reduction in firm value on average. The results of the propensity score matching 

are consistent with the regression analysis results in terms of interest rate and commodity 

derivatives usage in the United States and in addition provides evidence that currency 

derivatives usage reduces firm value in the United States.  

[Please insert table 16 here] 

In Canada, however, the results provided in Table 16 indicate no significant 

difference in the mean and median of LN (Tobin’s Q) and Industry adjusted Tobin’s Q 

between derivatives users and non-users. This is the case regardless of category of 

derivatives usage.  

[Please insert table 17 here] 

Table 17 provides the results for firms in the UK. In general, the results are 

somewhat mixed with the mean value of the industry adjusted Tobin’s Q being 

significantly lower for users versus non-users in terms of total derivatives use, however, 

there is no significant difference in terms of the median values for either the LN (Tobin’s 

Q) or the industry adjusted Tobin’s Q. In terms of categories of derivatives use, there is 

some evidence that interest rate and currency derivatives use add to firm value in terms 

of the median of both the Ln Tobin’s Q and the industry adjusted Tobin’s Q. With respect 
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to currency derivatives, this is supported in terms of the mean of the Ln Tobin’s Q. This 

is somewhat consistent with the results of Panareou (2014), who found that currency 

derivatives users have a statistically and economically significant hedging premium.  

[Please insert table 18 here] 

Table 18 provides the results for firms located in France. The test for significant 

difference in mean values of the LN (Tobin’s Q) and industry adjusted Tobin’s Q 

indicates a significant (at the 10% level of significance) negative impact on the firm 

value associated with total derivatives use. However, the tests with respect to median 

values indicate no significant difference. The results with respect to subcategories of 

derivatives usage indicate no significant different in firm value between users and non-

users. In summary, the results provide only weak evidence that derivatives usage 

decreases firm value. 

[Please insert table 19 here] 

[Please insert table 20 here] 

[Please insert table 21 here] 

Tables 19, 20 and 21 provide the results for firms located in Germany, Australia 

and Japan respectively. In general, the propensity score matching results indicate no 

significant difference in firm value between users and non-users, in terms of total 

derivatives usage, nor in terms of any of the categories of derivatives usage. Only weak 

evidence, in the case of Germany, would suggest a negative impact of derivatives usage 

as the median value of LN (Tobin’s Q) for users was significantly lower than that of non-

useres, with respect to total derivatives usage, but only at a 10% level of significance. 
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[Please insert table 22 here] 

Table 22 provides the propensity score matching results based on the aggregate 

data across all seven countries. As indicated in Table 22, in terms of interest rate 

derivatives the mean of LN (Tobin’s Q) for users is significantly lower than that for non-

users. In addition, interest rate derivatives users have a significantly lower mean and 

median industry adjusted Tobin’s Q than that of non-users. This is somewhat consistent 

with the results in terms of commodity derivatives where the mean and median of the 

industry adjusted Tobin’s Q is significantly lower for users than that for non-users. The 

mean and median of LN (Tobin’s Q) for currency derivatives users is, however, 

significantly higher than that for non-users.  

Finally, in terms of total derivatives usage the means and medians of the LN 

(Tobin’s Q) and the industry adjusted Tobin’s Q of users is significantly lower that of 

derivatives non-users.  

In summary, interest rate and commodity derivatives usage would appear to be 

associated with a reduction in firm value whereas there is some evidence that currency 

derivatives usage adds to firm value, on average across the seven developed countries.  

5.3 Impact of derivatives usage transition on firm value  

In this section, the difference-in-difference model described in Chapter 4 is 

employed to further capture the impact of derivatives usage on firm value through an 

examination of the impact of derivatives usage transition. In particular Tables 23 through 

30 provide data on the average difference-in-difference (DD1 and DD2) in LN (Tobin’s 

Q) and industry adjusted Tobin’s Q. To test whether the difference-in-difference value 
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is significantly different from 0, the t-test is employed with the results reported in the 

table along with significance levels. 

[Please insert table 23 here] 

Table 23 provides the results for firms located in the United States. The average 

change in the difference in LN (Tobin’s Q) between those firms that begin using interest 

rate or currency derivatives and those that never have are 0.058 and -0.104 respectively. 

Meanwhile, the average change in the difference in LN (Tobin’s Q) and industry adjusted 

Tobin’s Q between firms that begin using commodity derivatives and those that never 

have are both statistically significant, at -0.104 and -0.101 respectively. Hence, using 

interest rate, currency or commodity derivatives appears to decrease firm value in the 

US.  

[Please insert table 24 here] 

In Canada (Table 24), according to the difference-in-difference results, the 

average change in the difference in LN (Tobin’s Q) and industry adjusted Tobin’s Q 

between firms that cease using currency derivatives and those that continue to use them 

decreases from 0.1 to 0.042 and from 0.118 to 0.068 respectively. Hence, transitioning 

from a user of currency derivatives to a non-user reduces firm value on average, 

indicating a beneficial effect associated with currency derivatives usage in Canada.  

[Please insert table 25 here] 

In the UK (Table 25), the average change in the difference in LN (Tobin’s Q) 

and industry adjusted Tobin’s Q between firms that start using interest rate derivatives 

and those that never have, are negatively significant, at -0.179 and -0.105 respectively. 
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Hence, using interest rate derivatives appears to be associated with a decrease in firm 

value in the UK.  

[Please insert table 26 here]5 

  In France (Table 26), the average change in the difference in LN (Tobin’s Q) and 

industry adjusted Tobin’s Q between firms that cease using currency derivatives versus 

those that continue to use them are -0.046 and -0.058 respectively. This suggests that 

currency derivatives usage increases firm value in France. 

[Please insert table 27 here] 

In Germany (Table 27), the average change in the difference in the LN (Tobin’s 

Q) and industry adjusted Tobin’s Q between firms that cease using interest rate 

derivatives and those that continue to use them are 0.038 and 0.047 respectively, 

suggesting that interest rate derivatives usage has a negative impact on firm value in 

Germany.  

[Please insert table 28 here] 

In Australia (Table 28), according to the difference-in-difference model results, 

the difference in Tobin’s Q and industry adjusted Tobin’s Q between firms that cease 

using commodity derivatives and those that continue to use them decrease by 0.259 and 

0.189 respectively. Hence, using commodity derivatives would appear to increase firm 

value in Australia.  

                                                           
5 Unfortunately, in the case of France, Germany and Japan, when investigating the impact of commodity 

derivatives usage transition, the number of firms specifically exposed to commodity risk (mining and 

transportation firms) was not large enough to carry out the tests. Consequently, all firms, regardless of 

industry, were used in the commodity derivatives usage difference-in-difference tests.  
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[Please insert table 29 here] 

In Japan (Table 29), the average change in the difference in LN (Tobin’s Q) 

between those firms that cease using currency derivatives and those that continue to use 

them is -0.073. This means that firms that cease using currency derivatives have higher 

firm value than those that continue to use them, with currency derivatives usage causing 

firm value to increase in Japan. The average change in the difference in LN (Tobin’s Q) 

between those firms that start using commodity derivatives and those that never have is 

also significant. Nonetheless, the number of the matching pairs is less than 30, and 

consequently the evidence is not sufficiently robust.  

[Please insert table 30 here] 

The difference-in-difference results for firms in all seven countries in aggregate 

is provided in Table 30. There is some evidence regarding the relationship between 

specific derivatives usage and firm value. The average change in the difference in LN 

(Tobin’s Q) between firms that start using interest rate derivatives and those that 

consistently do not is -0.045. Meanwhile, the average change in the difference in industry 

adjusted Tobin’s Q between firms that start using currency derivatives and those that 

consistently do not is 0.022. Hence, interest rate derivatives usage decreases firm value, 

while currency derivatives usage appears to increase firm value.  

  

5.4 The impact of LIBOR scandal  

The LIBOR (London Interbank Offered Rate) is a benchmark interest rate which 

plays a significant role in many financial markets and contracts. The gathering of data 
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from major international banks and the creation and reporting of the LIBOR was 

controlled, before 2014, by the British Bankers Association (BBA) with the LIBOR rate 

representing an average of rates supplied by banks for its calculation. The rates supplied 

by the banks for its calculation supposedly represented rates for borrowing in the 

interbank market. These rates however, did not represent actual transactions, but rather 

rates quoted by bank traders working for the banks. 

The LIBOR scandal was a series of fraudulent actions with respect to the 

manipulation of this rate by several large banks. In particular, shortly after the 2008 

financial crisis, a number of investigations began to point to the possibility that several 

prominent banks, including Barclays, UBS and RBS et al., conspired to manipulate the 

benchmark inter-bank borrowing rate to benefit the banks, and ultimately to the 

detriment of their clients. 

The LIBOR is often employed in derivatives markets and forms the basis of many 

interest rate derivatives, serving as a reference rate for the establishment of various 

contracts in the over-the-counter market. LIBOR has been predominantly used as the 

basis of derivatives contracts with a notional value of at least US$300 trillion, most of 

which consists of interest rate swaps (Wheatley 2012). Duffie et al. (2015) propose that 

there are mainly two motivations for Libor manipulation. Firstly, artificially low LIBOR 

rates signal that the bank is more creditworthy during a financial crisis. Secondly, a 

manipulator can significantly benefit from any position in interest rate derivative 

instruments that link to the LIBOR as a benchmark. Moreover, the lack of transparency 

in the interest rate swaps (IRS) market makes it easier to manipulate LIBOR rates. The 

flaws in the LIBOR process are utilized by managers and traders to benefit from fixing 
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rates in the IRS market (McConnell 2013). LIBOR manipulation damages the profit of 

specific clients betting on a higher interest rate in the future. The negative impacts of 

LIBOR also arise in the market for IRS as the floating rate for swaps is always based on 

LIBOR. Consequently, the counterparty receiving a floating rate in the contact will 

receive lower payments with artificially low LIBOR rates.  

A series of regulatory investigations, internationally and over several years, has 

indicated that the LIBOR rate may have been manipulated by major banks going back to 

as early as 1991.As a result, since January 2014, the responsibility for the calculation of 

the LIBOR was removed from the BBA (British Banker’s Association) and is now 

administered by the Intercontinental Exchange (ICE) Benchmark Administration, Hence, 

we hypothesize that the effectiveness of interest rate derivatives usage potentially differs 

between pre and post January 2014 because of the transition in the administration. 

[Please insert table 31 here] 

Table 31 provides the results of difference-in-difference tests pre and post 2014 

with respect to interest rate derivatives usage over each of the seven countries and in 

total in terms of firm value measured as Ln (Tobin’s Q). In only two instances were there 

significant differences with respect to the pre and post 2014 period and only at the 10% 

level. In the US, the average change in the difference in the LN (Tobin’s Q) between 

firms that start using interest rate derivatives and those that consistently not use them is 

-0.098 prior to 2014. In contrast, the average change in the difference in the LN (Tobin’s 

Q) between firms that started using interest rate derivatives and those that consistently 

did not use them is -0.024 after 2014. Although using interest rate derivatives on average 



41 

 

decreased firm value over both periods, the negative impact on firm value after 2014 was 

reduced. 

In Canada, the average change in the difference in the LN (Tobin’s Q) between 

firms that cease using interest rate derivatives and those that consistently used them is 

0.008 prior to 2014, but decreases to -0.08 in the post 2014 period. The results indicate 

that in Canada, terminating the use of interest rate derivatives increased firm value before 

2014 but decreased firm value after 2014. Hence, using interest rate derivatives has a 

positive impact on firm value after 2014. In general, though the results across the seven 

countries and in aggregate would appear to indicate no significant difference due to the 

LIBOR issue. 
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Chapter 6 Conclusion  

Prior research indicates both theoretically and empirically that hedging with 

derivatives can add to firm value through the alleviation of market imperfections. 

Derivative instruments, however, can be used for both hedging and speculation. Hence, 

if management employs derivatives predominantly for speculation, the introduction of 

significant risk to the firm can result in derivatives usage having a negative impact on 

firm value. Even given the use of derivatives for hedging, inappropriate hedging 

strategies may still reduce firm value. In this thesis, a comprehensive set of panel data 

covering seven developed countries for the period of 2007 to 2016 is analyzed for the 

impact of derivatives usage on firm value. A fixed effects model, propensity score 

matching, and difference-in-difference models are used to test the relationship between 

specific derivatives usage and firm value. There is some evidence regarding the separate 

impact of various derivatives categories in each country, as well as the comprehensive 

impact of derivatives usage on firm value across countries.  

In the US, according to regression analysis and propensity score matching, a 

negative correlation exits between interest rate, currency or commodity derivatives usage 

and firm value. Meanwhile, those firms which start using interest rate, currency or 

commodity derivatives have a lower Tobin’s Q than those that never have. Hence, 

interest rate, currency and commodity derivatives usage all appear to be associated with 

a decrease in firm value in the US. However, the effectiveness of currency derivatives 

usage is less during economic downturns. In addition, after 2014, when the 

administration of the LIBOR changed to the ICE, interest rate derivatives usage appears 

to be associated with a modest decrease in firm value. 
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In Canada, we find that the relationship between derivatives usage and firm value 

is positively correlated in the regression analysis, meaning that implementing derivative 

instruments benefits firm value. Specifically, there is evidence to suggest that using 

currency derivatives adds firm value in Canada. Moreover, after the administration of 

LIBOR changed to the ICE, interest rate derivatives usage appeared to benefit firm value 

even more so.  

In the UK, currency derivatives users have a higher mean and median of Tobin’s 

Q than non-users. Hence, using currency derivatives increases firm value. Meanwhile, 

interest rate derivatives usage damages firm value for the whole period of study but to a 

lesser degree during economic downturns.  

In France, there is little evidence in the difference-in-difference model to suggest 

that using currency derivatives adds firm value. 

In Germany, there is some evidence regarding the influence of specific 

derivatives usage on firm value. Using commodity derivatives likely increases firm value, 

while using interest rate derivatives potentially decreases firm value.  

In Australia, interest rate derivatives usage decreases firm value across the 

whole-time period but increases firm value during economic up swigs. Commodity 

derivatives usage adds firm value over the whole period.  

 In Japan, using currency derivatives increases firm value over the whole period 

of study, but they are less effective during economic downturns.  

Employing the aggregate data across all countries the results of the three models 

indicate, there is strong evidence to suggest that interest rate and commodity derivatives 
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usage decreases firm value. However, as noted, there is some evidence to suggest that 

commodity derivatives usage adds to firm value in Germany and Australia. 

In contrast, except in the US, using currency derivatives adds firm value across 

countries, a finding which is consistent with the phenomenon that using currency 

derivatives adds firm value in Canada, United Kingdom, France and Japan.  

Several prior studies report a positive effect of derivatives usage on firm value, 

particularly in the US. Our findings contradict this evidence. We show that to some 

extent, derivatives usage weakly does not lead to higher firm values. We believe that 

contrary to early studies, we better identify users and non-users of derivatives. The 

quality of the data improved with the implementation of IFRS 7 in 2007. Moreover, our 

automatic data screening performs better than the manual data collection and is less 

prone to human errors. Moreover, we do not focus on a specific industry. Previous 

literature shows that derivatives usage can enhance the value of specific commodity 

producers. It is also possible that earlier studies, particularly due to the lack of 

comprehensive reporting on the part of firms as to their use of derivatives, may suffer 

from selection bias. In particular, in the time period prior to 2007 firms which 

experienced detrimental value effects due to derivatives usage may have chosen not to 

fully report such usage. A somewhat related selection bias may also exist in terms of the 

size of firms reporting derivatives usage in periods prior to 2007. 

We might also conclude that derivatives usage is of value only when 

management’s prediction of financial or commodity prices is correct and dependent upon 

superior professional knowledge. However, the commitment of significant resources to 

hedging and speculative strategies may draw the attention of management away from 
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firm operations, technology innovation and other activities that generate firm value. This 

may also be influenced by firm size. 

Finally, one area for future research is in terms of interaction effects between 

different types of derivatives usage. It is highly likely, for example, that many firms 

engaged in commodity or interest rate risk hedging would also be frequently involved in 

currency risk hedging. Such interaction affects have not been explicitly considered in the 

current study and may provide a greater understanding of the benefits, or lack thereof of 

derivatives usage. 

 Further research of value may also be to investigate which specific firm or 

regime characteristics in the US results in its somewhat unique results in relation to 

derivatives usage effectiveness.  
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Table 

Table 1: Accounting regulations for disclosure of derivatives 

Country 
Accounting standards 

setters 

Accounting 

requirements 
Issue date 

USA 

Financial Accounting 

Standards 

Board(FSAB) 

No. 133, Accounting 

for Derivative 

instruments and 

Hedging Activities 

June 1998 

FAS 161’Disclosure 

about Derivative 

instruments and 

Hedging Activities’ 

March 2008 

Canada 

Canadian Institute of 

Chartered 

Accountants(CICA) 

IFRS 7 August 2005 

UK 

Accounting 

Standards 

Board(ASB) 

FRS29’Financial 

Instruments: 

Disclosure’ 

December 2005 

FRS 102 ‘The 

Financial Reporting 

Standard applicable 

in the UK and 

Republic of Ireland’ 

January 2015 
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Table 1 continued  

Country 
Accounting standards 

setters 

Accounting 

requirements 
Issue date 

France 

International 

Accounting 

Standards 

Board(IAS) 

IFRS 7 August 2005 

Germany 

International 

Accounting 

Standards 

Board(IAS) 

IFRS 7 August 2005 

Japan 

International 

Accounting 

Standards 

Board(IAS) 

IFRS 7 August 2005 

Australia 

Australian 

Accounting 

Standards Boards 

AASB 7’Financial 

Instruments: 

Disclosure’ 

July 2004 
AASB 

132’Financial 

Instruments: 

Presentation 
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Table 2: Keywords researched in annual reports 

Derivatives type Keywords 

Interest rate derivatives interest rate swap, interest rate future, forward rate option, 

interest rate cap, interest rate contract, interest rate option and 

interest rate collar 

  

Currency derivatives foreign currency contract, foreign currency derivative, 

foreign currency forward, option, foreign currency future, 

foreign currency swap, foreign exchange contract, foreign 

exchange derivative, foreign exchange forward, foreign 

exchange option, foreign exchange future and foreign 

exchange swap 

Commodity derivatives commodity contract, commodity derivative, commodity 

forward, commodity swap, commodity future, energy 

derivative, fuel derivative, gas derivative and gas contract 
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Table 3: The percentage of derivatives usage by year, country and industry – evidence 

from 7-country data 

 N 

All 

derivatives 

(%) 

Interest rate 

derivatives 

(%) 

Currency 

derivatives 

(%) 

Commodity 

derivatives 

(%) 

Panel A: firms by year 

2007 5212 44.94% 29.25% 27.83% 9.15% 

2008 5355 51.64% 35.41% 32.54% 10.98% 

2009 4971 49.85% 33.27% 32.29% 12.01% 

2010 4837 49.93% 32.91% 32.19% 12.24% 

2011 4530 51.99% 34.19% 33.69% 13.05% 

2012 4499 51.36% 33.61% 33.64% 13.56% 

2013 4619 50.66% 32.42% 32.92% 13.43% 

2014 4559 49.35% 31.67% 32.5% 13.30% 

2015 4382 51.37% 32.38% 34.41% 13.90% 

2016 4225 50.71% 32.05% 34.54% 13.66% 

Panel B: firms by industry 

Construction 962 49.58% 42.00% 27.03% 7.28% 

Manufacturing 20902 51.31% 31.1% 39.64% 10.94% 

Mining 7162 45.34% 29.27% 23.16% 20.34% 
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Table 3 continued 

 N 

All 

derivatives 

(%) 

Interest rate 

derivatives 

(%) 

Currency 

derivatives 

(%) 

Commodity 

derivatives 

(%) 

Retail Trade 1929 52.88% 40.28% 26.7% 9.64% 

Services 9631 44.38% 28.57% 27.61% 4.33% 

Transportation 4733 60.64% 46.25% 27.97% 25.06% 

Wholesale Trade 1644 55.11% 38.87% 33.82% 13.08% 

Non-classifiable 218 58.26% 38.07% 47.25% 22.48% 

Panel C: firms by countries 

USA 23132 56.56% 35.92% 33.97% 17.24% 

Canada 6158 47.17% 33.61% 32.15% 9.01% 

UK 5931 58.3% 40.85% 43.55% 8.04% 

France 1516 63.06% 38.65% 51.85% 9.70% 

Germany 2719 48.55% 32.92% 36.74% 6.69% 

Australia 6235 25.34% 15.12% 14.92% 7.52% 

Japan 1490 23.09% 14.43% 15.17% 3.29% 

The table reports the percentage of firms that use diverse types of derivatives by year and industry and country group. The sample 

includes 47191 fiscal year. N in panel A is the number of firms in each fiscal year. N in panel B and panel C is the number of firms in 

each industry and country categories. The firms are classified into SEC 10 industry classifications based on their four-digit SIC code. 
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Table 4: Comparison of derivatives users and non-users of 7-country (Total derivatives 

usage) 

  
Derivatives 

users 

 Derivatives 

non-users 

P-value for t-test 

and Wilcoxon 

test  

LN (Tobin’s Q) 

Mean 0.399 0.487 0.000 

Median 0.316 0.363 0.000 

Std. 0.540 0.709  

Size 

Mean 6.637 5.047 0.000 

Median 6.726 4.906 0.000 

Std. 2.288 2.366  

ROA 

Mean -0.025 -0.153 0.000 

Median 0.033 0.012 0.000 

Std. 0.425 0.822  

 

LT debt/MV 

Mean 0.506 0.304 0.000 

Median 0.177 0.018 0.000 

Std. 1.545 1.409  
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Table 4 continued 

  
Derivatives 

users 

Derivatives non-

users 

P-value for t-test 

and Wilcoxon 

test  

Cap.exp/Sales 

Mean 0.565 1.710 0.000 

Median 0.038 0.037 0.000 

Std. 7.408 15.051  

Book to market 

ratio 

Mean 0.675 0.732 0.000 

Median 0.514 0.528 0.009 

Std. 1.175 2.183  

The table reports firm characteristics of derivatives users and non-users. The LN (Tobin’s Q) is defined as the natural logarithm of 

market value of equity plus the liquation value of firm’s outstanding preferred stocked and total debt divided by total assets. Size is 

defined as the nature logarithm of total assets. ROA is the proxy for profitability and calculated as net income divided by total assets. 

Long-term debt divided by market value of equity is proxy for leverage. Capital expenditure divided by total sales is proxy for growth 

opportunity. Book to market ratio is calculated as book value of equity divided by market value of equity. The t-test is used for mean 

equality and Wilcoxon signed rank test is used for median equality 
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Table 5: Comparison of Tobin’s Q for derivatives users and non-users 

  
Derivatives 

users 

Derivatives non-

users 

P-value for t-test 

and Wilcoxon 

test 

Panel A: Total derivatives 

N  23646 23536  

LN (Tobin’s Q) Mean 0.399 0.487 0.000 

Median 0.316 0.363 0.000 

Industry 

adjusted Tobin’s 

Q 

Mean 0.045 0.140 0.000 

Median -0.023 0.027 0.000 

Panel B: Interest rate derivatives 

N  15440 31742  

LN (Tobin’s Q) Mean 0.360 0.484 0.000 

Median 0.288 0.368 0.000 

Industry 

adjusted Tobin’s 

Q 

Mean 0.016 0.130 0.000 

Median -0.039 0.021 0.000 

Panel C: Currency derivatives 

N  15361 31821  

LN (Tobin’s Q) Mean 0.426 0.451 0.000 

Median 0.346 0.329 0.133 
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Table 5 continued 

  
Derivatives 

users 

Derivatives non-

users 

P-value for t-test 

and Wilcoxon 

test 

Industry adjusted 

Tobin’s Q 

Mean 0.065 0.106 0.000 

Median -0.005 0.000 0.002 

Panel D: Commodity derivatives 

N  5867 41315  

LN (Tobin’s Q) Mean 0.378 0.452 0.000 

Median 0.291 0.343 0.000 

Industry adjusted 

Tobin’s Q 

Mean 0.035 0.101 0.000 

Median -0.034 0.001 0.000 

This table compares the natural logarithm of Tobin’s Q and industry adjusted Tobin’s Q between derivatives users and non-users. The 

LN (Tobin’s Q) is defined as the natural logarithm of market value of equity plus the liquation value of firm’s outstanding preferred 

stocked and total debt divided by total assets. The industry adjusted Tobin’s Q is defined as the difference between the natural logarithm 

of Tobin’s Q and the natural logarithm of the median Tobin’s Q of the industry that the firm belongs to each specific year. T-test is used 

for mean equality and Wilcoxon signed rank test is used for median equality 

.
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Table 6: correlation coefficients between the variables 

 
Total 

derivative 

Interest 

rate 

derivative 

Currency 

derivative 

Commodit

y 

derivative 

Size ROA 
Debt/equit

y 

Cap.exp/S

ales 

Dividend 

dummy 

Geographi

cal 

diversifica

tion 

Diversific

ation 

dummy 

Total 

derivative 
           

Interest 

rate 

derivative 

0.696          

 

Currency 

derivative 

0.693 0.340         

 

Commodit

y 

derivative 

0.376 0.264 0.144        

 

Size 

0.323 0.302 0.256 0.232       

 

ROA 

0.097 0.081 0.074 0.032 0.305      

 

 

 



60 

 

Table 6: Continued 

Debt/Equi

ty 

0.068 0.097 -0.008 0.039 0.123 -0.001     

 

Cap.exp/S

ales 

-0.048 -0.041 -0.035 -0.009 -0.100 -0.05 -0.019    

 

Dividend 

dummy 

0.147 0.162 0.110 0.151 0.463 0.173 -0.015 -0.07   

 

Foreign 

sales/ 

Total sales 

0.131 0.049 0.25 -0.02 0.25 0.084 -0.03 -0.059 0.087  

 

Diversific

ation 

0.128 0.102 0.095 0.085 0.292 0.072 0.022 -0.075 0.091 0.009 

 

This table describes the correlation coefficients between control variables. Size is the natural logarithm of total assets. ROA is calculated as net income to total assets. Debt/Equity is the ratio of long-term 

debt to market value of equity. Cap.exp/Sales is the ratio of capital expenditure to total assets. Dividend dummy equals to 1 if the firms pay dividend otherwise equals to 0. Foreign sale over total sales is 

geographical diversification. Diversification equals to 1 if the firm operates more than one segment otherwise equals to 0. Derivatives variables equal to 1 if the firms use relative derivatives instrument 

and otherwise equals to 0. 

 



61 

 

Table 7: Impact of derivatives usage on firm value – evidence from the US data 

 Dependent variable: Ln (Tobin’s Q) Dependent variable: Industry adjusted Tobin’s Q 

Total derivatives 
-0.095***    -0.086***    

(-6.46)    (-6.96)    

Interest rate 

derivatives 

 -0.113***    -0.105***   

 (-7.24)    (-3.42)   

Currency 

derivatives 

  0.015    -0.001  

  (0.97)    (-0.03)  

Commodity 

derivatives 

   -0.091**    -0.045* 

   (-2.41)    (-1.84) 

Size 
-0.012*** -0.013*** -0.021*** -0.019** -0.009 -0.010 -0.018* -0.016** 

(-9.45) (-8.34) (-23.82) (-2.47) (-0.94) (-1.50) (-1.81) (-2.33) 

ROA 
-0.199*** -0.200*** -0.199*** -0.200*** -0.201*** -0.202*** -0.201*** -0.202*** 

(-16.67) (-15.99) (-16.26) (-7.94) (-8.64) (-8.62) (-8.16) (-8.33) 

Debt/Equity 

 

-0.103*** -0.101*** -0.108*** -0.107*** -0.098*** -0.096*** -0.103*** -0.101*** 

(-17.57) (-16.92) (-17.85) (-8.17) (-6.76) (-6.77) (-6.50) (-6.79) 

Cap.exp/Sales 
0.026*** 0.026*** 0.027*** 0.027*** 0.027*** 0.027** 0.027*** 0.028*** 

(11.78) (11.88) (12.18) (2.77) (3.00) (2.81) (2.77) (3.16) 



62 

 

Table 7 continued 

 Dependent variable: Ln (Tobin’s Q) Dependent variable: Industry adjusted Tobin’s Q 

Dividend binary 
0.010 0.014** 0.006 0.012 0.015 0.018 0.009 0.016 

(1.52) (2.15) (0.97) (0.42) (0.49) (0.59) (0.28) (0.52) 

Foreign 

sales/Total sales 

0.014 -0.011 0.002 -0.017 -0.008 -0.035 -0.016 -0.041 

(1.19) (-1.08) (0.01) (-0.31) (-0.19) (-0.78) (-0.72) (-0.82) 

Diversification 

binary 

-0.049*** -0.046*** -0.049*** -0.051 -0.054 -0.049 -0.052 -0.057* 

(-13.52) (-11.45) (-14.05) (-1.53) (-1.64) (-1.50) (-1.43) (-1.69) 

Yield curve 
7.868*** 7.524*** 8.128*** 7.508*** 8.112*** 7.644*** 7.929*** 7.689*** 

(3.29) (3.51) (3.46) (4.88) (4.20) (4.77) (5.23) (5.28) 

Yield 

curve*derivatives 

-0.707 0.267 -1.604* 0.910 -1.116 -0.157 -1.129*** -0.693 

(-0.86) (0.45) (-1.69) (0.75) (-1.06) (-0.24) (-3.37) (-1.61) 

Year effects YES YES YES YES YES YES YES YES 

Industry effects YES YES YES YES NO NO NO NO 

𝑅2 18.00% 17.97% 17.38% 17.44% 11.59% 11.53% 10.92% 11.02% 

This table reports the result of fixed effects regressions regarding the evidence from USA data. The LN (Tobin’s Q) is defined as the natural logarithm of market value of equity plus the liquation value of firm’s outstanding 

preferred stocked and total debt divided by total assets. The industry adjusted Tobin’s Q is defined as the difference between the natural logarithm of Tobin’s Q and the natural logarithm of the median Tobin’s Q of the 

industry that the firm belongs to each specific year. The total derivatives variable equals to 1 if a company use any type of derivatives and 0 otherwise. Interest rate, Currency, and commodity derivatives variables equals 

to 1 if a company own related derivatives contract and 0 otherwise. Size is the natural logarithm of total assets. ROA is calculated as net income to total assets. Debt/Equity is the ratio of long-term debt to market value 

of equity. Cap.exp/Sales is the ratio of capital expenditure to total assets and proxy for growth opportunities. Dividend binary equals to 1 if the firm pay dividend 0 otherwise. Diversification binary equals to 1 if the firm 

operates more than one segment and 0 otherwise. Yield curve is the monthly spread between the 10-year Treasury bond interest rate and 3-month Treasury bill interest rate, matching with the month of the end of fiscal 

year. Residuals are adjusted within industry by Peterson (2009) and t-value are reported in brackets. *significance at 10% level, **significance at 5% level and ***significance at 1% level. 
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Table 8: Impact of derivatives usage on firm value – evidence from Canada data 

 Dependent variable: Ln (Tobin’s Q) Dependent variable: Industry adjusted Tobin’s Q 

Total derivatives 
0.041*    0.056***    

(1.84)    (3.78)    

Interest rate 

derivatives 

 -0.023    -0.005   

 (-0.89)    (-0.22)   

Currency 

derivatives 

  0.047    0.055  

  (0.87)    (1.16)  

Commodity 

derivatives 

   0.017    0.010 

   (0.31)    (0.16) 

Size 
-0.072*** -0.072*** -0.072*** -0.072*** -0.068*** -0.068*** -0.068*** -0.068*** 

(-3.11) (-3.09) (-3.09) (-3.08) (-3.80) (-3.76) (-3.77) (-3.74) 

ROA 
-0.308*** -0.308*** -0.308*** -0.308*** -0.313*** -0.313*** -0.313*** -0.313*** 

(-4.65) (-4.67) (-4.65) (-4.69) (-4.63) (-4.66) (-4.63) (-4.67) 

Debt/Equity 

 

-0.021*** -0.021*** -0.021*** -0.021*** -0.017*** -0.017*** -0.017*** -0.018*** 

(-3.45) (-3.44) (-3.44) (-3.40) (-3.29) (-3.28) (-3.29) (-3.26) 

Cap.exp/Sales 
0.001 0.001 0.001 0.001 0.0003 0.0003 0.0003 0.0003 

(1.32) (1.40) (1.33) (1.39) (1.11) (1.22) (1.16) (1.27) 
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Table 8 continued 

Dividend binary 
0.175*** 0.174*** 0.174*** 0.174*** 0.182*** 0.182*** 0.181*** 0.181*** 

(5.40) (5.41) (5.45) (5.36) (5.72) (5.78) (5.73) (5.66) 

Foreign 

sales/Total sales 

0.178*** 0.178*** 0.178*** 0.177*** 0.157*** 0.157*** 0.156*** 0.156*** 

(3.10) (3.08) (3.08) (3.05) (3.46) (3.44) (3.46) (3.38) 

Diversification 

binary 

0.138*** 0.139*** 0.139*** 0.138*** 0.132*** 0.133*** 0.133*** 0.133*** 

(5.96) (6.08) (5.87) (6.12) (5.92) (6.02) (5.83) (6.04) 

Yield curve 
-0.395 -1.061 -0.225 -0.727 -1.268 -2.088* -1.315 -1.911* 

(-0.21) (-0.64) (-0.11) (-0.44) (-1.07) (-1.93) (-0.99) (-1.84) 

Yield 

curve*derivatives 

-0.772 1.690 -1.840 0.067 -1.634*** 0.898 -2.189 0.246 

(-0.99) (1.37) (-1.02) (0.03) (-4.02) (0.85) (-1.50) (0.13) 

Year effects YES YES YES YES YES YES YES YES 

Industry effects YES YES YES YES NO NO NO NO 

𝑅2 26.98% 26.96% 26.95% 26.95% 20.68% 20.66% 20.66% 20.65% 

This table reports the result of fixed effects regressions regarding the evidence from Canada data. The LN (Tobin’s Q) is defined as the natural logarithm of market value of equity plus the liquation value of firm’s 

outstanding preferred stocked and total debt divided by total assets. The industry adjusted Tobin’s Q is defined as the difference between the natural logarithm of Tobin’s Q and the natural logarithm of the median Tobin’s 

Q of the industry that the firm belongs to each specific year. The total derivatives variable equals to 1 if a company use any type of derivatives and 0 otherwise. Interest rate, Currency, and commodity derivatives variables 

equals to 1 if a company own related derivatives contract and 0 otherwise. Size is the natural logarithm of total assets. ROA is calculated as net income to total assets. Debt/Equity is the ratio of long-term debt to market 

value of equity. Cap.exp/Sales is the ratio of capital expenditure to total assets and proxy for growth opportunities. Dividend binary equals to 1 if the firm pay dividend 0 otherwise. Diversification binary equals to 1 if 

the firm operates more than one segment and 0 otherwise. Yield curve is the monthly spread between the 10-year Treasury bond interest rate and 3-month Treasury bill interest rate, matching with the month of the end 

of fiscal year. Residuals are adjusted within industry by Peterson (2009) and t-value are reported in brackets. *significance at 10% level, **significance at 5% level and ***significance at 1% level. 
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Table 9: Impact of derivatives usage on firm value – evidence from the UK data 

 Dependent variable: Ln (Tobin’s Q) Dependent variable: Industry adjusted Tobin’s Q 

Total derivatives 
-0.032    -0.034    

(-0.64)    (-0.67)    

Interest rate 

derivatives 

 -0.090    -0.083   

 (-1.27)    (-1.14)   

Currency 

derivatives 

  0.025    0.006  

  (0.42)    (0.11)  

Commodity 

derivatives 

   0.088*    0.069 

   (1.91)    (1.45) 

Size 
-0.020 -0.012 -0.025 -0.023* -0.015 -0.007 -0.018 -0.017 

(-1.34) (-0.80) (-1.64) (-1.89) (-1.10) (-0.51) (-1.36) (-1.52) 

ROA 
-0.209*** -0.211*** -0.208*** -0.208*** -0.209*** -0.212*** -0.209*** -0.209*** 

(-3.43) (-3.42) (-3.42) (-3.43) (-3.49) (-3.48) (-3.48) (-3.48) 

Debt/Equity 

 

-0.019*** -0.017*** -0.018*** -0.018*** -0.015** -0.014** -0.015** -0.015** 

(-2.96) (-2.66) (-2.93) (-2.98) (-2.25) (-2.02) (-2.27) (-2.27) 

Cap.exp/Sales 
0.006 0.006 0.006 0.006 0.0002 -0.001 0.001 -0.0003 

(0.36) (0.34) (0.38) (0.34) (0.01) (-0.07) (0.07) (-0.02) 
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Table 9 continued 

 Dependent variable: Ln (Tobin’s Q) Dependent variable: Industry adjusted Tobin’s Q 

Dividend binary 
0.127*** 0.127*** 0.125*** 0.129*** 0.123*** 0.124*** 0.119*** 0.124*** 

(3.79) (3.60) (3.67) (3.61) (4.06) (3.79) (3.98) (3.66) 

Foreign 

sales/Total sales 

0.160** 0.155** 0.153** 0.161** 0.115* 0.109* 0.108* 0.114* 

(2.32) (2.30) (2.19) (2.34) (1.80) (1.71) (1.71) (1.76) 

Diversification 

binary 

-0.052 -0.051 -0.055 -0.053 -0.052 -0.05 -0.055 -0.052 

(-1.24) (-1.18) (-1.34) (-1.25) (-1.22) (-1.16) (-1.34) (-1.22) 

Yield curve 
4.353*** 4.801*** 4.55*** 5.163*** 2.972*** 3.547*** 2.993*** 3.716*** 

(3.62) (4.10) (3.37) (5.41) (3.62) (5.88) (4.06) (6.77) 

Yield 

curve*derivatives 

1.402** 0.830 1.359* -0.911 1.291** 0.359 1.68*** -0.819 

(2.08) (0.86) (1.68) (-0.52) (1.97) (0.31) (3.33) (-0.42) 

Year effects YES YES YES YES YES YES YES YES 

Industry effects YES YES YES YES NO NO NO NO 

𝑅2 15.10% 15.33% 15.25% 15.09% 9.27% 9.54% 9.38% 9.25% 

This table reports the result of fixed effects regressions regarding the evidence from the UK data. The LN (Tobin’s Q) is defined as the natural logarithm of market value of equity plus the liquation value of firm’s 

outstanding preferred stocked and total debt divided by total assets. The industry adjusted Tobin’s Q is defined as the difference between the natural logarithm of Tobin’s Q and the natural logarithm of the median Tobin’s 

Q of the industry that the firm belongs to each specific year. The total derivatives variable equals to 1 if a company use any type of derivatives and 0 otherwise. Interest rate, Currency, and commodity derivatives variables 

equals to 1 if a company own related derivatives contract and 0 otherwise. Size is the natural logarithm of total assets. ROA is calculated as net income to total assets. Debt/Equity is the ratio of long-term debt to market 

value of equity. Cap.exp/Sales is the ratio of capital expenditure to total assets and proxy for growth opportunities. Dividend binary equals to 1 if the firm pay dividend 0 otherwise. Diversification binary equals to 1 if 

the firm operates more than one segment and 0 otherwise. Yield curve is the monthly spread between the 10-year Treasury bond interest rate and 3-month Treasury bill interest rate, matching with the month of the end 

of fiscal year. Residuals are adjusted within industry by Peterson (2009) and t-value are reported in brackets. * significance at 10% level, **significance at 5% level and ***significance at 1% level.  
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Table 10: Impact of derivatives usage on firm value – evidence from France data 

 Dependent variable: Ln (Tobin’s Q) Dependent variable: Industry adjusted Tobin’s Q 

Total derivatives 
0.002    0.002    

(0.07)    (0.12)    

Interest rate 

derivatives 

 -0.005    -0.007   

 (-0.09)    (-0.12)   

Currency 

derivatives 

  0.045    0.037  

  (1.26)    (1.11)  

Commodity 

derivatives 

   0.073    0.068 

   (1.21)    (0.91) 

Size 
-0.033*** -0.033*** -0.033*** -0.033*** -0.030*** -0.03*** -0.03*** -0.029*** 

(-2.82) (-2.84) (-2.83) (-2.81) (-3.08) (-3.11) (-3.10) (-3.06) 

ROA 
0.574 0.570 0.571 0.573 0.547 0.542 0.545 0.545 

(1.10) (1.11) (1.10) (1.10) (1.15) (1.15) (1.15) (1.15) 

Debt/Equity 

 

-0.059** -0.059** -0.060*** -0.059** -0.056** -0.056** -0.056** -0.056** 

(-2.56) (-2.54) (-2.60) (-2.52) (-2.52) (-2.50) (-2.56) (-2.48) 

Cap.exp/Sales 
0.095*** 0.095*** 0.095*** 0.095*** 0.095*** 0.095*** 0.095*** 0.095*** 

(9.04) (9.00) (9.04) (8.80) (9.89) (9.81) (9.89) (9.57) 
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Table 10 continued 

 Dependent variable: Ln (Tobin’s Q) Dependent variable: Industry adjusted Tobin’s Q 

Dividend binary 
-0.007 -0.008 -0.006 -0.009 -0.006 -0.007 -0.005 -0.007 

(-0.28) (-0.32) (-0.24) (-0.33) (-0.23) (-0.27) (-0.2) (-0.28) 

Foreign 

sales/Total sales 

0.043 0.044 0.044 0.043 0.051 0.052 0.052 0.051 

(0.53) (0.55) (0.54) (0.54) (0.63) (0.65) (0.63) (0.63) 

Diversification 

binary 

-0.104*** -0.104*** -0.102*** -0.104*** -0.093*** -0.092*** -0.091*** -0.093*** 

(-4.46) (-4.88) (-4.61) (-4.72) (-4.02) (-4.27) (-4.15) (-4.18) 

Yield curve 
2.145 1.988 2.596 2.703 2.038 1.865 2.443 2.55 

(0.70) (0.75) (1.08) (0.8) (0.71) (0.73) (1.07) (0.78) 

Yield 

curve*derivatives 

0.400 1.211 -0.899 -2.071 0.389 1.283 -0.721 -1.891 

(0.25) (0.58) (-0.63) (-0.71) (0.31) (0.66) (-0.51) (-0.63) 

Year effects YES YES YES YES YES YES YES YES 

Industry effects YES YES YES YES NO NO NO NO 

𝑅2 24.67% 24.73% 24.73% 24.69% 14.09% 14.16% 14.13% 14.11% 

This table reports the result of fixed effects regressions regarding the evidence from the France data. The LN (Tobin’s Q) is defined as the natural logarithm of market value of equity plus the liquation value of firm’s 

outstanding preferred stocked and total debt divided by total assets. The industry adjusted Tobin’s Q is defined as the difference between the natural logarithm of Tobin’s Q and the natural logarithm of the median Tobin’s 

Q of the industry that the firm belongs to each specific year. The total derivatives variable equals to 1 if a company use any type of derivatives and 0 otherwise. Interest rate, Currency, and commodity derivatives variables 

equals to 1 if a company own related derivatives contract and 0 otherwise. Size is the natural logarithm of total assets. ROA is calculated as net income to total assets. Debt/Equity is the ratio of long-term debt to market 

value of equity. Cap.exp/Sales is the ratio of capital expenditure to total assets and proxy for growth opportunities. Dividend binary equals to 1 if the firm pay dividend 0 otherwise. Diversification binary equals to 1 if 

the firm operates more than one segment and 0 otherwise. Yield curve is the monthly spread between the 10-year Treasury bond interest rate and 3-month Treasury bill interest rate, matching with the month of the end 

of fiscal year. Residuals are adjusted within industry by Peterson (2009) and t-value are reported in brackets.  *significance at 10% level, **significance at 5% level and ***significance at 1% level. 
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Table 11: Impact of derivatives usage on firm value – evidence from Germany data 

 Dependent variable: LN (Tobin’s Q) Dependent variable: Industry adjusted Tobin’s Q 

Total derivatives 
0.006    0.002    

(0.49)    (0.12)    

Interest rate 

derivatives 

 -0.007    -0.016   

 (-0.10)    (-0.65)   

Currency 

derivatives 

  -0.018    -0.032  

  (-0.79)    (-1.24)  

Commodity 

derivatives 

   0.134**    0.149** 

   (2.10)    (2.41) 

Size 
-0.049*** -0.049*** -0.049*** -0.049*** -0.041*** -0.04*** -0.041*** -0.041*** 

(-3.81) (-8.63) (-3.84) (-3.76) (-3.04) (-3.01) (-3.03) (-3.04) 

ROA 
-0.301 -0.301*** -0.299 -0.296 -0.320 -0.320 -0.318 -0.315 

(-1.16) (-6.08) (-1.16) (-1.15) (-1.30) (-1.30) (-1.30) (-1.29) 

Debt/Equity 

 

-0.021 -0.021*** -0.021 -0.021 -0.018 -0.018 -0.018 -0.018 

(-1.41) (-4.15) (-1.42) (-1.39) (-1.26) (-1.27) (-1.27) (-1.24) 

Cap.exp/Sales 
-0.005 -0.005 -0.005 -0.004 -0.002 -0.002 -0.002 -0.002 

(-1.46) (-0.61) (-1.50) (-1.34) (-0.48) (-0.48) (-0.51) (-0.41) 
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Table 11 continued 

 Dependent variable: LN (Tobin’s Q) Dependent variable: Industry adjusted Tobin’s Q 

Dividend binary 
0.173*** 0.172*** 0.172*** 0.175*** 0.157*** 0.156*** 0.157*** 0.16*** 

(6.31) (7.93) (6.45) (6.64) (4.19) (4.11) (4.26) (4.46) 

Foreign 

sales/Total sales 

0.069 0.068** 0.069 0.068 0.031 0.029 0.030 0.031 

(1.34) (2.01) (1.33) (1.33) (0.44) (0.42) (0.44) (0.46) 

Diversification 

binary 

-0.030 -0.031 -0.029 -0.030 -0.028 -0.029 -0.027 -0.027 

(-1.46) (-1.44) (-1.42) (-1.44) (-1.40) (-1.41) (-1.37) (-1.38) 

Yield curve 
9.000*** 9.014** 8.856*** 8.909*** 7.821*** 7.847** 7.645*** 7.797** 

(2.69) (2.00) (2.72) (2.56) (2.59) (2.39) (2.61) (2.45) 

Yield 

curve*derivatives 

-0.659 -0.645 -0.016 -2.991 -0.425 -0.360 0.611 -3.224 

(-0.62) (-0.24) (-0.01) (-0.76) (-0.38) (-0.38) (0.27) (-0.83) 

Year effects YES YES YES YES YES YES YES YES 

Industry effects YES YES YES YES NO NO NO NO 

𝑅2 13.94% 13.97% 13.96% 14.05% 6.03% 6.08% 6.06% 6.19% 

This table reports the result of fixed effects regressions regarding the evidence from the Germany data. The LN (Tobin’s Q) is defined as the natural logarithm of market value of equity plus the liquation value of firm’s 

outstanding preferred stocked and total debt divided by total assets. The industry adjusted Tobin’s Q is defined as the difference between the natural logarithm of Tobin’s Q and the natural logarithm of the median Tobin’s 

Q of the industry that the firm belongs to each specific year. The total derivatives variable equals to 1 if a company use any type of derivatives and 0 otherwise. Interest rate, Currency, and commodity derivatives variables 

equals to 1 if a company own related derivatives contract and 0 otherwise. Size is the natural logarithm of total assets. ROA is calculated as net income to total assets. Debt/Equity is the ratio of long-term debt to market 

value of equity. Cap.exp/Sales is the ratio of capital expenditure to total assets and proxy for growth opportunities. Dividend binary equals to 1 if the firm pay dividend 0 otherwise. Diversification binary equals to 1 if 

the firm operates more than one segment and 0 otherwise. Yield curve is the monthly spread between the 10-year Treasury bond interest rate and 3-month Treasury bill interest rate, matching with the month of the end 

of fiscal year. Residuals are adjusted within industry by Peterson (2009) and t-value are reported in brackets. *significance at 10% level, **significance at 5% level and ***significance at 1% level.  
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Table 12: Impact of derivatives usage on firm value – evidence from Australia data 

 Dependent variable: LN (Tobin’s Q) Dependent variable: Industry adjusted Tobin’s Q 

Total derivatives 
0.010    0.027    

(0.36)    (0.88)    

Interest rate 

derivatives 

 -0.029    -0.012   

 (-0.83)    (-0.28)   

Currency 

derivatives 

  0.040    0.034  

  (1.64)    (1.11)  

Commodity 

derivatives 

   0.116    0.152 

   (1.10)    (1.45) 

Size 
-0.094*** -0.094*** -0.093*** -0.093*** -0.091*** -0.091*** -0.090*** -0.090*** 

(-12.17) (-12.03) (-11.74) (-11.58) (-9.62) (-9.58) (-9.53) (-9.4) 

ROA 
-0.214*** -0.214*** -0.213*** -0.213*** -0.224*** -0.224*** -0.224*** -0.224*** 

(-19.98) (-19.81) (-20.68) (-20.58) (-18.34) (-18.15) (-18.88) (-18.82) 

Debt/Equity 

 

-0.020*** -0.021*** -0.021*** -0.020** -0.016** -0.016** -0.016** -0.016** 

(-3.17) (-3.21) (-3.17) (-3.16) (-2.33) (-2.38) (-2.34) (-2.34) 

Cap.exp/Sales 
-0.0002 -0.0002 -0.0002 -0.0002 -0.0002 -0.0002 -0.0002 -0.0002 

(-0.72) (-0.66) (-0.77) (-0.77) (-0.65) (-0.58) (-0.69) (-0.69) 
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Table 12 continued 

 Dependent variable: LN (Tobin’s Q) Dependent variable: Industry adjusted Tobin’s Q 

Dividend binary 
0.263*** 0.263*** 0.263*** 0.263*** 0.323*** 0.323*** 0.323*** 0.322*** 

(3.93) (3.93) (3.93) (3.91) (4.80) (4.83) (4.83) (4.81) 

Foreign 

sales/Total sales 

0.222*** 0.224*** 0.224*** 0.223*** 0.223*** 0.225*** 0.224*** 0.224*** 

(7.74) (8.11) (8.00) (8.10) (6.88) (7.03) (7.17) (7.21) 

Diversification 

binary 

-0.0003 0.001 0.001 0.001 -0.004 -0.003 -0.003 -0.003 

(-0.01) (0.02) (0.02) (0.02) (-0.10) (-0.07) (-0.07) (-0.07) 

Yield curve 
-5.254*** -5.349*** -4.613*** -4.162** -6.771*** -6.96*** -6.286*** -5.639*** 

(-3.36) (-3.33) (-2.72) (-2.95) (-4.20) (-4.29) (-3.84) (-4.31) 

Yield 

curve*derivatives 

1.414 4.100** -0.981 -3.282 0.721 3.605** -0.849 -5.261 

(1.35) (3.21) (-0.84) (-0.88) (0.71) (2.54) (-0.74) (-1.45) 

Year effects YES YES YES YES YES YES YES YES 

Industry effects YES YES YES YES NO NO NO NO 

𝑅2 20.21% 20.26% 20.17% 20.19% 14.66% 14.68% 14.61% 14.65% 

This table reports the result of fixed effects regressions regarding the evidence from Australia data. The LN (Tobin’s Q) is defined as the natural logarithm of market value of equity plus the liquation value of firm’s 

outstanding preferred stocked and total debt divided by total assets. The industry adjusted Tobin’s Q is defined as the difference between the natural logarithm of Tobin’s Q and the natural logarithm of the median Tobin’s 

Q of the industry that the firm belongs to each specific year. The total derivatives variable equals to 1 if a company use any type of derivatives and 0 otherwise. Interest rate, Currency, and commodity derivatives variables 

equals to 1 if a company own related derivatives contract and 0 otherwise. Size is the natural logarithm of total assets. ROA is calculated as net income to total assets. Debt/Equity is the ratio of long-term debt to market 

value of equity. Cap.exp/Sales is the ratio of capital expenditure to total assets and proxy for growth opportunities. Dividend binary equals to 1 if the firm pay dividend 0 otherwise. Diversification binary equals to 1 if 

the firm operates more than one segment and 0 otherwise. Yield curve is the monthly spread between the 10-year Treasury bond interest rate and 3-month Treasury bill interest rate, matching with the month of the end 

of fiscal year. Residuals are adjusted within industry by Peterson (2009) and t-value are reported in brackets. *significance at 10% level, **significance at 5% level and ***significance at 1% level.  
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Table 13: Impact of derivatives usage on firm value – evidence from Japan data 

 Dependent variable: LN (Tobin’s Q) Dependent variable: Industry adjusted Tobin’s Q 

Total derivatives 
0.034*    0.028    

(1.92)    (1.44)    

Interest rate 

derivatives 

 -0.008    -0.021   

 (-0.31)    (-0.93)   

Currency 

derivatives 

  0.073**    0.068**  

  (2.29)    (2.30)  

Commodity 

derivatives 

   0.153    0.182 

   (1.02)    (1.43) 

Size 
0.005 0.005 0.006 0.005 0.007* 0.007 0.008* 0.007* 

(1.02) (1.00) (1.10) (0.97) (1.70) (1.64) (1.79) (1.65) 

ROA 
3.271*** 3.266 *** 3.26*** 3.256*** 3.110*** 3.104*** 3.100*** 3.095*** 

(11.57) (11.34) (11.47) (11.27) (14.28) (14.05) (14.25) (13.98) 

Debt/Equity 

 

-0.022 -0.022 -0.022 -0.022 -0.020 -0.020 -0.019 -0.020 

(-1.02) (-1.02) (-1.02) (-1.03) (-1.01) (-1.02) (-1.01) (-1.02) 

Cap.exp/Sales 
-0.128 -0.127 -0.128 -0.130 -0.069 -0.070 -0.069 -0.072 

(-1.61) (-1.54) (-1.60) (-1.59) (-0.66) (-0.65) (-0.66) (-0.68) 
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Table 13 continued 

 Dependent variable: LN (Tobin’s Q) Dependent variable: Industry adjusted Tobin’s Q 

Dividend binary 
-0.145*** -0.145 *** -0.144*** -0.146*** -0.133*** -0.134*** -0.132*** -0.134*** 

(-8.65) (-8.89) (-8.83) (-8.96) (-9.67) (-9.77) (-9.91) (-10.08) 

Foreign 

sales/Total sales 

0.069** 0.067** 0.068** 0.067** 0.075** 0.075** 0.076** 0.074** 

(2.37) (2.35) (2.38) (2.24) (2.52) (2.48) (2.53) (2.45) 

Diversification 

binary 

0.017 0.016 0.016 0.016 0.019 0.018 0.018 0.018 

(0.70) (0.66) (0.65) (0.65) (0.81) (0.76) (0.77) (0.77) 

Yield curve 
0.040 0.118 0.123 0.366 -0.348 -0.299 -0.224 -0.024 

(0.06) (0.17) (0.18) (0.59) (-0.46) (-0.35) (-0.34) (-0.03) 

Yield 

curve*derivatives 

0.034 1.088 -1.057 -4.705 0.094 1.412* -1.152** -5.781 

(0.08) (1.58) (-1.55) (-0.88) (0.24) (1.79) (-2.51) (-1.30) 

Year effects YES YES YES YES YES YES YES YES 

Industry effects YES YES YES YES NO NO NO NO 

𝑅2 41.74% 41.57% 41.86% 41.62% 24.55% 24.39% 24.77% 24.52% 

This table reports the result of fixed effects regressions regarding the evidence from Japan data. The LN (Tobin’s Q) is defined as the natural logarithm of market value of equity plus the liquation value of firm’s 

outstanding preferred stocked and total debt divided by total assets. The industry adjusted Tobin’s Q is defined as the difference between the natural logarithm of Tobin’s Q and the natural logarithm of the median Tobin’s 

Q of the industry that the firm belongs to each specific year. The total derivatives variable equals to 1 if a company use any type of derivatives and 0 otherwise. Interest rate, Currency, and commodity derivatives variables 

equals to 1 if a company own related derivatives contract and 0 otherwise. Size is the natural logarithm of total assets. ROA is calculated as net income to total assets. Debt/Equity is the ratio of long-term debt to market 

value of equity. Cap.exp/Sales is the ratio of capital expenditure to total assets and proxy for growth opportunities. Dividend binary equals to 1 if the firm pay dividend 0 otherwise. Diversification binary equals to 1 if 

the firm operates more than one segment and 0 otherwise. Yield curve is the monthly spread between the 10-year Treasury bond interest rate and 3-month Treasury bill interest rate, matching with the month of the end 

of fiscal year. Residuals are adjusted within industry by Peterson (2009) and t-value are reported in brackets.  *significance at 10% level, **significance at 5% level and ***significance at 1% level.  
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Table 14: Impact of derivatives usage on firm value – evidence from 7-country data 

 Dependent variable: LN (Tobin’s Q) Dependent variable: Industry adjusted Tobin’s Q 

Total derivatives 
-0.066***    -0.037    

(-3.59)    (-1.64)    

Interest rate 

derivatives 

 -0.095***    -0.067***   

 (-10.37)    (-4.24)   

Currency 

derivatives 

  0.012    0.010  

  (0.37)    (0.31)  

Commodity 

derivatives 

   -0.021    0.018 

   (-0.64)    (0.72) 

Size 
-0.040*** -0.039*** -0.043*** -0.041*** -0.035*** -0.034*** -0.037*** -0.037*** 

(-4.29) (-4.85) (-4.82) (-5.07) (-4.10) (-4.67) (-4.60) (-4.81) 

ROA 
-0.225*** -0.225*** -0.224*** -0.225*** -0.229*** -0.23*** -0.229*** -0.229*** 

(-6.82) (-6.86) (-6.75) (-6.76) (-7.15) (-7.20) (-7.07) (-7.06) 

Debt/Equity 

 

-0.045*** -0.044*** -0.045*** -0.045*** -0.038*** -0.038*** -0.038*** -0.038*** 

(-4.37) (-4.35) (-4.16) (-4.29) (-3.64) (-3.65) (-3.50) (-3.59) 

Cap.exp/Sales 
-0.0001 -0.0001 -0.0001 -0.0001 -0.0002 -0.0002 -0.0002 -0.0002 

(-0.44) (-0.44) (-0.43) (-0.43) (-1.35) (-1.36) (-1.33) (-1.32) 
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Table 14 continued 

 Dependent variable: LN (Tobin’s Q) Dependent variable: Industry adjusted Tobin’s Q 

Dividend binary 
0.078** 0.079** 0.077** 0.078** 0.086** 0.087** 0.086** 0.086** 

(2.09) (2.10) (1.99) (2.09) (2.09) (2.10) (2.01) (2.08) 

Foreign 

sales/Total sales 

0.095** 0.091** 0.089** 0.093** 0.073* 0.068* 0.070** 0.070 

(2.20) (2.09) (2.29) (2.02) (1.86) (1.70) (2.02) (1.63) 

Diversification 

binary 

-0.007 -0.006 -0.007 -0.007 -0.011 -0.011 -0.011 -0.012 

(-0.68) (-0.66) (-0.70) (-0.70) (-0.98) (-0.95) (-0.90) (-1.01) 

Yield curve 
1.706 1.852* 2.330*** 2.382*** 2.909*** 2.735*** 3.012*** 3.006*** 

(1.38) (1.74) (2.85) (2.69) (2.69) (2.78) (3.26) (3.12) 

Yield 

curve*derivatives 

1.727 2.341** 0.391* 0.429 -0.068 0.731** -0.358 -1.512*** 

(1.38) (1.97) (1.83) (0.47) (-0.16) (2.07) (-1.53) (-3.99) 

Year effects YES YES YES YES YES YES YES YES 

Industry effects YES YES YES YES NO NO NO NO 

Country effects YES YES YES YES YES YES YES YES 

𝑅2 17.43% 17.49% 17.40% 17.39% 10.49% 10.55% 10.41% 10.42% 

This table reports the results of fixed effects regressions regarding the evidence from 7-country data. The total derivatives variable equals to 1 if a company use any type of derivatives and 0 otherwise. interest rate, 

Currency, and commodity derivatives variables equals to 1 if a company own related derivatives contract and 0 otherwise. Size is the natural logarithm of total assets. ROA is calculated as net income to total assets. 

Debt/equity is the ratio of long-term debt to market value of equity. Cap.exp/total sales is the ratio of capital expenditure to total assets and proxy for growth opportunities. Dividend binary equals to 1 if the firm pay 

dividend 0 otherwise. Diversification binary equals to 1 if the firm operates more than one segment and 0 otherwise. Yield curve is the monthly spread between the 10-year Treasury bond interest rate and 3-month 

Treasury bill interest rate, matching with the month of the end of fiscal year. Residuals are adjusted within industry by Peterson (2009) and t-value are reported in brackets.
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Table 15: Comparison on firm value between derivatives users and non-users (matched 

on the basis of propensity score to use derivatives) – evidence from the USA data 

 N 
Derivatives 

users 

Derivatives 

non-users 
Difference 

T-statistic 

/z-score 

Panel A: Mean 

Total derivatives 

LN (Tobin’s Q) 10049 0.480 0.668 -0.188*** -21.92 

Industry adjusted 

Tobin’s Q 
10049 0.034 0.205 -0.171*** -20.64 

Interest rate derivatives 

LN (Tobin’s Q) 8308 0.396 0.441 -0.045*** -6.57 

Industry adjusted 

Tobin’s Q 
8308 -0.028 0.004 -0.032*** -4.77 

Currency derivatives 

LN (Tobin’s Q) 5652 0.516 0.567 -0.052*** -5.22 

Industry adjusted 

Tobin’s Q 
5652 0.052 0.102 -0.050*** -5.23 

Commodity derivatives 

LN (Tobin’s Q) 1857 0.274 0.385 -0.112*** -7.77 

Industry adjusted 

Tobin’s Q 
1857 -0.010 0.119 -0.129*** -9.30 

Panel B: Median 
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Table 15 continued 

 N 
Derivatives 

users 

Derivatives 

non-users 
Difference 

T-statistic 

/z-score 

Total derivatives 

LN (Tobin’s Q) 10049 0.395 0.558 -0.163*** -18.79 

Industry adjusted 

Tobin’s Q 
10049 -0.032 0.099 -0.131*** -17.79 

Interest rate derivatives 

LN (Tobin’s Q) 8308 0.326 0.383 -0.057*** -6.92 

Industry adjusted 

Tobin’s Q 
8308 -0.078 -0.044 -0.034*** -4.78 

Currency derivatives 

LN (Tobin’s Q) 5652 0.447 0.472 -0.025*** -2.86 

Industry adjusted 

Tobin’s Q 
5652 -0.013 0.016 -0.029*** -3.11 

Commodity derivatives 

LN (Tobin’s Q) 1857 0.212 0.314 -0.102*** -6.72 

Industry adjusted 

Tobin’s Q 
1857 -0.061 0.052 -0.113*** -8.58 

This table compares the mean and median of LN (Tobin’s Q) and industry adjusted Tobin’s Q for derivatives users and non-users. LN (Tobin’s Q) and 

industry Tobin’s Q are the proxy for firm value. LN (Tobin’s Q) is defined as the natural logarithm of market value of equity plus the liquation value of 

firm’s outstanding preferred stocked and total debt divided by total assets. Industry adjusted Tobin’s Q is defined as the difference between the natural 

logarithm of Tobin’s Q and the natural logarithm of the median Tobin’s Q of the industry that the firm belongs to each specific year. The matching bases 

on the propensity score that the probability to use derivative. The currency derivatives category only contains firms that have foreign sale. The commodity 

derivatives category only contains firms belongs to mining and transportation industries. N is the number of matching pairs. T-test is used to examine mean 

equality and Wilcoxon rank-sum test is used to examine median equality. *significance at 10% level, **significance at 5% level and ***significance at 1% 

level.  
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Table 16: Comparison on firm value between derivatives users and non-users (matched 

on the basis of propensity score to use derivatives) – evidence from Canada data 

 N 
Derivatives 

users 

Derivatives 

non-users 
Difference 

T-statistic 

/z-score 

Panel A: Mean 

Total derivatives 

LN (Tobin’s Q) 2905 0.329 0.337 -0.008 -0.43 

Industry adjusted 

Tobin’s Q 
2905 0.098 0.100 -0.002 -0.13 

Interest rate derivatives 

LN (Tobin’s Q) 2070 0.320 0.319 0.001 0.01 

Industry adjusted 

Tobin’s Q 
2070 0.093 0.089 0.004 0.18 

Currency derivatives 

LN (Tobin’s Q) 664 0.381 0.368 0.013 0.39 

Industry adjusted 

Tobin’s Q 
664 0.120 0.113 0.007 0.22 

Commodity derivatives 

LN (Tobin’s Q) 263 0.173 0.232 -0.059 -1.22 

Industry adjusted 

Tobin’s Q 
263 0.032 0.069 -0.037 -0.81 

Panel B: Median 
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Table 16 continued 

 N 
Derivatives 

users 

Derivatives 

non-users 
Difference 

T-statistic 

/z-score 

Total derivatives 

LN (Tobin’s Q) 2905 0.226 0.236 -0.010 -0.22 

Industry adjusted 

Tobin’s Q 
2905 0.000 0.001 -0.001 0.44 

Interest rate derivatives 

LN (Tobin’s Q) 2070 0.228 0.221 0.007 0.85 

Industry adjusted 

Tobin’s Q 
2070 0.000 0.005 -0.005 1.19 

Currency derivatives 

LN (Tobin’s Q) 664 0.304 0.253 0.051 0.10 

Industry adjusted 

Tobin’s Q 
664 0.016 0.002 0.014 0.40 

Commodity derivatives 

LN (Tobin’s Q) 263 0.111 0.209 -0.098 -1.20 

Industry adjusted 

Tobin’s Q 
263 0.000 0.017 -0.017 -0.16 

This table compares the mean and median of LN (Tobin’s Q) and industry adjusted Tobin’s Q for derivatives users and non-users. LN (Tobin’s Q) and 

industry Tobin’s Q are the proxy for firm value. LN (Tobin’s Q) is defined as the natural logarithm of market value of equity plus the liquation value of 

firm’s outstanding preferred stocked and total debt divided by total assets. Industry adjusted Tobin’s Q is defined as the difference between the natural 

logarithm of Tobin’s Q and the natural logarithm of the median Tobin’s Q of the industry that the firm belongs to each specific year. The matching bases 

on the propensity score that the probability to use derivative. The currency derivatives category only contains firms that have foreign sale. The commodity 

derivatives category only contains firms belongs to mining and transportation industries. N is the number of matching pairs. T-test is used to examine mean 

equality and Wilcoxon rank-sum test is used to examine median equality. *significance at 10% level, **significance at 5% level and ***significance at 1% 

level.  
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Table 17: Comparison on firm value between derivatives users and non-users (matched 

on the basis of propensity score to use derivatives) – evidence from the UK data 

 N 
Derivatives 

users 

Derivatives 

non-users 
Difference 

T-statistic 

/z-score 

Panel A: Mean 

Total derivatives 

LN (Tobin’s Q) 2473 0.337 0.371 -0.033* -1.87 

Industry adjusted 

Tobin’s Q 
2473 0.051 0.097 -0.046*** -2.68 

Interest rate derivatives 

LN (Tobin’s Q) 2423 0.293 0.290 0.003 0.20 

Industry adjusted 

Tobin’s Q 
2423 0.018 0.004 0.014 1.02 

Currency derivatives 

LN (Tobin’s Q) 1960 0.391 0.336 0.055*** 3.11 

Industry adjusted 

Tobin’s Q 
1960 0.093 0.069 0.024 1.42 

Commodity derivatives 

LN (Tobin’s Q) 218 0.250 0.249 0.001 0.03 

Industry adjusted 

Tobin’s Q 
218 0.096 0.077 0.019 0.46 

Panel B: Median 
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Table 17 continued 

 N 
Derivatives 

users 

Derivatives 

non-users 
Difference 

T-statistic 

/z-score 

Total derivatives 

LN (Tobin’s Q) 2473 0.258 0.274 -0.016 0.17 

Industry adjusted 

Tobin’s Q 
2473 -0.016 0.002 -0.018 -1.04 

Interest rate derivatives 

LN (Tobin’s Q) 2423 0.252 0.213 0.039** -1.66 

Industry adjusted 

Tobin’s Q 
2423 -0.007 -0.053 0.046*** -2.81 

Currency derivatives 

LN (Tobin’s Q) 1960 0.344 0.256 0.088*** -4.29 

Industry adjusted 

Tobin’s Q 
1960 0.030 0.000 0.030*** -2.40 

Commodity derivatives 

LN (Tobin’s Q) 218 0.243 0.253 -0.010 2.26 

Industry adjusted 

Tobin’s Q 
218 0.066 0.008 0.058 -0.01 

This table compares the mean and median of LN (Tobin’s Q) and industry adjusted Tobin’s Q for derivatives users and non-users. LN (Tobin’s Q) and 

industry Tobin’s Q are the proxy for firm value. LN (Tobin’s Q) is defined as the natural logarithm of market value of equity plus the liquation value of 

firm’s outstanding preferred stocked and total debt divided by total assets. Industry adjusted Tobin’s Q is defined as the difference between the natural 

logarithm of Tobin’s Q and the natural logarithm of the median Tobin’s Q of the industry that the firm belongs to each specific year. The matching bases 

on the propensity score that the probability to use derivative. The currency derivatives category only contains firms that have foreign sale. The commodity 

derivatives category only contains firms belongs to mining and transportation industries. N is the number of matching pairs. T-test is used to examine mean 

equality and Wilcoxon rank-sum test is used to examine median equality. *significance at 10% level, **significance at 5% level and ***significance at 1% 

level.  
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Table 18: Comparison on firm value between derivatives users and non-users (matched 

on the basis of propensity score to use derivatives) – evidence from France data 

 N 
Derivatives 

users 

Derivatives 

non-users 
Difference 

T-statistic 

/z-score 

Panel A: Mean 

Total derivatives 

LN (Tobin’s Q) 596 0.213 0.255 -0.042* -1.82 

Industry adjusted 

Tobin’s Q 
596 0.016 0.059 -0.043* -1.94 

Interest rate derivatives 

LN (Tobin’s Q) 586 0.296 0.290 0.005 0.21 

Industry adjusted 

Tobin’s Q 
586 0.096 0.096 0.000 0.02 

Currency derivatives 

LN (Tobin’s Q) 590 0.244 0.222 0.022 1.03 

Industry adjusted 

Tobin’s Q 
590 0.045 0.026 0.019 0.95 

Commodity derivatives 

LN (Tobin’s Q) 16 0.369 0.497 -0.129 -0.49 

Industry adjusted 

Tobin’s Q 
16 0.075 0.226 -0.151 -0.59 

Panel B: Median 
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Table 18 continued 

 N 
Derivatives 

users 

Derivatives 

non-users 
Difference 

T-statistic 

/z-score 

Total derivatives 

LN (Tobin’s Q) 596 0.136 0.164 -0.028 -0.88 

Industry adjusted 

Tobin’s Q 
596 -0.025 -0.026 0.001 -0.73 

Interest rate derivatives 

LN (Tobin’s Q) 560 0.187 0.201 -0.014 1.08 

Industry adjusted 

Tobin’s Q 
560 0.009 0.013 -0.004 0.82 

Currency derivatives 

LN (Tobin’s Q) 590 0.167 0.161 0.006 -0.25 

Industry adjusted 

Tobin’s Q 
590 0.000 -0.025 0.025 -0.69 

Commodity derivatives 

LN (Tobin’s Q) 16 0.180 0.204 -0.024 0.04 

Industry adjusted 

Tobin’s Q 
16 -0.032 0.023 -0.055 -0.87 

This table compares the mean and median of LN (Tobin’s Q) and industry adjusted Tobin’s Q for derivatives users and non-users. LN (Tobin’s Q) and 

industry Tobin’s Q are the proxy for firm value. LN (Tobin’s Q) is defined as the natural logarithm of market value of equity plus the liquation value of 

firm’s outstanding preferred stocked and total debt divided by total assets. Industry adjusted Tobin’s Q is defined as the difference between the natural 

logarithm of Tobin’s Q and the natural logarithm of the median Tobin’s Q of the industry that the firm belongs to each specific year. The matching bases 

on the propensity score that the probability to use derivative. The currency derivatives category only contains firms that have foreign sale. The commodity 

derivatives category only contains firms belongs to mining and transportation industries. N is the number of matching pairs. T-test is used to examine mean 

equality and Wilcoxon rank-sum test is used to examine median equality. *significance at 10% level, **significance at 5% level and ***significance at 1% 

level.  
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Table 19: Comparison on firm value between derivatives users and non-users (matched 

on the basis of propensity score to use derivatives) – evidence from Germany data 

 N 
Derivatives 

users 

Derivatives 

non-users 
Difference 

T-statistic 

/z-score 

Panel A: Mean 

Total derivatives 

LN (Tobin’s Q) 1320 0.321 0.352 -0.031 -1.57 

Industry adjusted 

Tobin’s Q 
1320 0.085 0.095 -0.011 -0.57 

Interest rate derivatives 

LN (Tobin’s Q) 895 0.307 0.309 -0.002 -0.10 

Industry adjusted 

Tobin’s Q 
895 0.069 0.076 -0.007 -0.32 

Currency derivatives 

LN (Tobin’s Q) 732 0.322 0.335 -0.013 -0.53 

Industry adjusted 

Tobin’s Q 
732 0.083 0.100 -0.017 -0.73 

Commodity derivatives 

LN (Tobin’s Q) 31 0.392 0.319 0.073 0.53 

Industry adjusted 

Tobin’s Q 
31 0.278 0.192 0.086 0.62 

Panel B: Median 
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Table 19 continued 

 N 
Derivatives 

users 

Derivatives 

non-users 
Difference 

T-statistic 

/z-score 

Total derivatives 

LN (Tobin’s Q) 1320 0.201 0.247 -0.046* -1.51 

Industry adjusted 

Tobin’s Q 
1320 0.000 -0.002 0.002 0.95 

Interest rate derivatives 

LN (Tobin’s Q) 895 0.195 0.206 -0.011 0.19 

Industry adjusted 

Tobin’s Q 
895 0.000 0.000 0.000 -0.13 

Currency derivatives 

LN (Tobin’s Q) 732 0.205 0.227 -0.022 0.01 

Industry adjusted 

Tobin’s Q 
732 0.008 0.003 0.005 0.02 

Commodity derivatives 

LN (Tobin’s Q) 31 0.157 0.226 -0.069 1.70 

Industry adjusted 

Tobin’s Q 
31 0.038 0.109 -0.071 1.19 

This table compares the mean and median of LN (Tobin’s Q) and industry adjusted Tobin’s Q for derivatives users and non-users. LN (Tobin’s Q) and 

industry Tobin’s Q are the proxy for firm value. LN (Tobin’s Q) is defined as the natural logarithm of market value of equity plus the liquation value of 

firm’s outstanding preferred stocked and total debt divided by total assets. Industry adjusted Tobin’s Q is defined as the difference between the natural 

logarithm of Tobin’s Q and the natural logarithm of the median Tobin’s Q of the industry that the firm belongs to each specific year. The matching bases 

on the propensity score that the probability to use derivative. The currency derivatives category only contains firms that have foreign sale. The commodity 

derivatives category only contains firms belongs to mining and transportation industries. N is the number of matching pairs. T-test is used to examine mean 

equality and Wilcoxon rank-sum test is used to examine median equality. *significance at 10% level, **significance at 5% level and ***significance at 1% 

level.  
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Table 20: Comparison on firm value between derivatives users and non-users (matched 

on the basis of propensity score to use derivatives) – evidence from Australia data 

 N 
Derivatives 

users 

Derivatives 

non-users 
Difference 

T-statistic 

/z-score 

Panel A: Mean 

Total derivatives 

LN (Tobin’s Q) 1580 0.421 0.418 0.003 0.12 

Industry adjusted 

Tobin’s Q 
1580 0.102 0.102 0.000 0.00 

Interest rate derivatives 

LN (Tobin’s Q) 943 0.442 0.448 -0.006 -0.19 

Industry adjusted 

Tobin’s Q 
943 0.120 0.124 -0.005 -0.14 

Currency derivatives 

LN (Tobin’s Q) 275 0.368 0.371 -0.003 -0.06 

Industry adjusted 

Tobin’s Q 
275 0.073 0.073 0.000 0.00 

Commodity derivatives 

LN (Tobin’s Q) 253 0.453 0.452 0.002 0.03 

Industry adjusted 

Tobin’s Q 
253 0.122 0.134 -0.012 -0.17 

Panel B: Median 
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Table 20 continued 

 N 
Derivatives 

users 

Derivatives 

non-users 
Difference 

T-statistic 

/z-score 

Total derivatives 

LN (Tobin’s Q) 1580 0.304 0.293 0.011 0.49 

Industry adjusted 

Tobin’s Q 
1580 0.000 -0.005 0.005 0.97 

Interest rate derivatives 

LN (Tobin’s Q) 943 0.306 0.343 -0.037 0.17 

Industry adjusted 

Tobin’s Q 
943 0.006 0.009 -0.003 0.45 

Currency derivatives 

LN (Tobin’s Q) 275 0.270 0.190 0.080 1.33 

Industry adjusted 

Tobin’s Q 
275 -0.006 -0.033 0.027 0.87 

Commodity derivatives 

LN (Tobin’s Q) 253 0.338 0.356 -0.018 1.52 

Industry adjusted 

Tobin’s Q 
253 0.065 0.032 0.033 1.39 

This table compares the mean and median of LN (Tobin’s Q) and industry adjusted Tobin’s Q for derivatives users and non-users. LN (Tobin’s Q) and 

industry Tobin’s Q are the proxy for firm value. LN (Tobin’s Q) is defined as the natural logarithm of market value of equity plus the liquation value of 

firm’s outstanding preferred stocked and total debt divided by total assets. Industry adjusted Tobin’s Q is defined as the difference between the natural 

logarithm of Tobin’s Q and the natural logarithm of the median Tobin’s Q of the industry that the firm belongs to each specific year. The matching bases 

on the propensity score that the probability to use derivative. The currency derivatives category only contains firms that have foreign sale. The commodity 

derivatives category only contains firms belongs to mining and transportation industries. N is the number of matching pairs. T-test is used to examine mean 

equality and Wilcoxon rank-sum test is used to examine median equality. *significance at 10% level, **significance at 5% level and ***significance at 1% 

level.  
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Table 21: Comparison on firm value between derivatives users and non-users (matched on 

the basis of propensity score to use derivatives) – evidence from Japan data 

 N 
Derivatives 

users 

Derivatives 

non-users 
Difference 

T-statistic 

/z-score 

Panel A: Mean 

Total derivatives 

LN (Tobin’s Q) 344 0.155 0.172 -0.017 -0.65 

Industry adjusted 

Tobin’s Q 
344 0.052 0.070 -0.018 -0.79 

Interest rate derivatives 

LN (Tobin’s Q) 215 0.142 0.133 0.009 0.28 

Industry adjusted 

Tobin’s Q 
215 0.036 0.040 -0.004 -0.13 

Currency derivatives 

LN (Tobin’s Q) 171 0.204 0.201 0.004 0.10 

Industry adjusted 

Tobin’s Q 
171 0.090 0.086 0.003 0.10 

Commodity derivatives 

LN (Tobin’s Q) 49 0.164 0.110 0.054 0.83 

Industry adjusted 

Tobin’s Q 
49 0.096 0.068 0.028 0.48 

Panel B: Median 
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Table 21 continued 

Total derivatives 

LN (Tobin’s Q) 344 0.088 0.086 0.002 -0.08 

Industry adjusted 

Tobin’s Q 
344 0.000 0.021 -0.021 -0.76 

Interest rate derivatives 

LN (Tobin’s Q) 215 0.065 0.076 -0.011 1.90 

Industry adjusted 

Tobin’s Q 
215 -0.002 0.000 -0.002 0.78 

Currency derivatives 

LN (Tobin’s Q) 171 0.147 0.086 0.061 1.45 

Industry adjusted 

Tobin’s Q 
171 0.017 0.033 -0.016 0.94 

Commodity derivatives 

LN (Tobin’s Q) 46 0.126 0.048 0.078 -0.61 

Industry adjusted 

Tobin’s Q 
46 0.036 0.024 0.012 -0.01 

This table compares the mean and median of LN (Tobin’s Q) and industry adjusted Tobin’s Q for derivatives users and non-users. LN (Tobin’s Q) and 

industry Tobin’s Q are the proxy for firm value. LN (Tobin’s Q) is defined as the natural logarithm of market value of equity plus the liquation value of 

firm’s outstanding preferred stocked and total debt divided by total assets. Industry adjusted Tobin’s Q is defined as the difference between the natural 

logarithm of Tobin’s Q and the natural logarithm of the median Tobin’s Q of the industry that the firm belongs to each specific year. The matching bases 

on the propensity score that the probability to use derivative. The currency derivatives category only contains firms that have foreign sale. The commodity 

derivatives category only contains firms belongs to mining and transportation industries. N is the number of matching pairs. T-test is used to examine mean 

equality and Wilcoxon rank-sum test is used to examine median equality. *significance at 10% level, **significance at 5% level and ***significance at 1% 

level. 
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Table 22: Comparison on firm value between derivatives users and non-users (matched on 

the basis of propensity score to use derivatives) – evidence from 7-country data 

 N 
Derivatives 

users 

Derivatives 

non-users 
Difference 

T-statistic 

/z-score 

Panel A: Mean 

Total derivatives 

LN (Tobin’s Q) 23538 0.400 0.487 -0.087*** -14.94 

Industry adjusted 

Tobin’s Q 
23538 0.045 0.140 -0.095*** -17.38 

Interest rate derivatives 

LN (Tobin’s Q) 15440 0.359 0.373 -0.014** -2.41 

Industry adjusted 

Tobin’s Q 
15440 0.015 0.042 -0.027*** -4.88 

Currency derivatives 

LN (Tobin’s Q) 11306 0.447 0.421 0.026*** 3.73 

Industry adjusted 

Tobin’s Q 
11306 0.064 0.068 -0.004 -0.66 

Commodity derivatives 

LN (Tobin’s Q) 2643 0.280 0.329 -0.049*** -3.41 

Industry adjusted 

Tobin’s Q 
2643 0.019 0.093 -0.074*** -5.51 

Panel B: Median 
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Table 22 continued 

 N 
Derivatives 

users 

Derivatives 

non-users 
Difference 

T-statistic 

/z-score 

Total derivatives 

LN (Tobin’s Q) 23538 0.317 0.363 -0.046*** -9.10 

Industry adjusted 

Tobin’s Q 
23538 -0.023 0.027 -0.050*** -13.63 

Interest rate derivatives 

LN (Tobin’s Q) 15440 0.288 0.298 -0.010 -1.15 

Industry adjusted 

Tobin’s Q 
15440 -0.039 -0.018 -0.021*** -5.10 

Currency derivatives 

LN (Tobin’s Q) 11306 0.375 0.328 0.047*** -6.46 

Industry adjusted 

Tobin’s Q 
11306 0.000 0.000 0.000 0.30 

Commodity derivatives 

LN (Tobin’s Q) 2643 0.210 0.259 -0.049*** -2.70 

Industry adjusted 

Tobin’s Q 
2643 -0.034 0.022 -0.056*** -5.64 

This table compares the mean and median of LN (Tobin’s Q) and industry adjusted Tobin’s Q for derivatives users and non-users. LN (Tobin’s Q) and 

industry Tobin’s Q are the proxy for firm value. LN (Tobin’s Q) is defined as the natural logarithm of market value of equity plus the liquation value of 

firm’s outstanding preferred stocked and total debt divided by total assets. Industry adjusted Tobin’s Q is defined as the difference between the natural 

logarithm of Tobin’s Q and the natural logarithm of the median Tobin’s Q of the industry that the firm belongs to each specific year. The matching bases 

on the propensity score that the probability to use derivative. The currency derivatives category only contains firms that have foreign sale. The commodity 

derivatives category only contains firms belongs to mining and transportation industries. N is the number of matching pairs. T-test is used to examine mean 

equality and Wilcoxon rank-sum test is used to examine median equality. *significance at 10% level, **significance at 5% level and ***significance at 1% 

level.  
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Table 23: Impact of derivatives position transition on firm value – evidence from the USA 

data 

 N 
Difference 

at time t 

Difference 

at time t+1 

Difference in 

difference 
T-statistic 

Panel A: mean of LN (Tobin’s Q) 

Total derivatives 

DD1 528 0.060 -0.046 -0.106*** -4.80 

DD2 389 -0.089 -0.111 -0.022 -0.91 

Interest rate derivatives 

DD1 471 0.053 -0.005 -0.058*** -3.07 

DD2 478 -0.064 -0.086 -0.022 -1.29 

Currency derivatives 

DD1 312 0.090 0.033 -0.057** -2.11 

DD2 144 -0.155 -0.125 0.030 0.91 

Commodity derivatives 

DD1 70 0.011 -0.093 -0.104* -1.87 

DD2 50 0.098 0.066 -0.032 -0.43 

Panel B: mean of industry adjusted Tobin’s Q 

Total derivatives 

DD1 528 0.064 -0.011 -0.075*** -3.61 

DD2 389 -0.088 -0.123 -0.035 -1.51 

Interest rate derivatives 

DD1 471 0.040 0.023 -0.017 -1.02 
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Table 23 continued 

 N 
Difference 

at time t 

Difference 

at time t+1 

Difference in 

difference 
T-statistic 

DD2 478 -0.073 -0.079 -0.006 -0.42 

Currency derivatives 

DD1 312 0.101 0.084 -0.017 -0.74 

DD2 144 -0.142 -0.105 0.037 1.29 

Commodity derivatives 

DD1 70 0.023 -0.078 -0.101** -1.97 

DD2 50 0.108 0.070 -0.038 -0.52 

This table describes the impact of derivatives position transition on firm value regarding evidence from the USA data. LN (Tobin’s Q) and industry Tobin’s 

Q are the proxy for firm value. LN (Tobin’s Q) is defined as the natural logarithm of market value of equity plus the liquation value of firm’s outstanding 

preferred stocked and total debt divided by total assets. Industry adjusted Tobin’s Q is defined as the difference between the natural logarithm of Tobin’s 

Q and the natural logarithm of the median Tobin’s Q of the industry that the firm belongs to each specific year. The matching bases on the propensity score 

that the probability to use derivative. The currency derivatives category only contains firms that have foreign sale. The commodity derivatives only contains 

firms belongs to mining and transportation industries. N is the number of matching pairs. T-test is used to examine mean equality and Wilcoxon rank-sum 

test is used to examine median equality. *significance at 10% level, **significance at 5% level and ***significance at 1% level. 
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Table 24: Impact of derivatives position transition on firm value – evidence from Canada 

data 

 N 
Difference at 

time t 

Difference at 

time t+1 

Difference in 

difference 
T-statistic 

Panel A: mean of LN (Tobin’s Q) 

Total derivatives 

DD1 784 -0.050 -0.058 -0.008 -0.34 

DD2 758 0.058 0.040 -0.018 -0.89 

Interest rate derivatives 

DD1 673 0.020 0.004 -0.016 -0.68 

DD2 678 0.047 0.051 0.004 0.18 

Currency derivatives 

DD1 227 0.036 0.054 0.018 0.53 

DD2 229 0.100 0.042 -0.058* -1.77 

Commodity derivatives 

DD1 116 -0.009 0.041 0.050 0.88 

DD2 114 0.046 0.140 0.100 1.44 

Panel B: mean of industry adjusted Tobin’s Q 

Total derivatives 

DD1 784 -0.064 -0.062 0.002 0.10 

DD2 758 0.055 0.049 -0.006 -0.34 

Interest rate derivatives 

DD1 673 0.026 0.013 -0.013 -0.58 
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Table 24 continued 

 N 
Difference at 

time t 

Difference at 

time t+1 

Difference in 

difference 
T-statistic 

DD2 678 0.051 0.060 0.009 0.40 

Currency derivatives 

DD1 227 0.039 0.077 0.038 1.30 

DD2 229 0.118 0.068 -0.050* -1.69 

Commodity derivatives 

DD1 116 -0.024 0.005 0.029 0.56 

DD2 114 0.058 0.115 0.057 1.00 

This table describes the impact of derivatives position transition on firm value regarding evidence from Canada data. LN (Tobin’s Q) and industry Tobin’s 

Q are the proxy for firm value and used to compare the difference in firm value between firms that change currency derivatives position and those that do 

not. LN (Tobin’s Q) is defined as the natural logarithm of market value of equity plus the liquation value of firm’s outstanding preferred stocked and total 

debt divided by total assets. Industry adjusted Tobin’s Q is defined as the difference between the natural logarithm of Tobin’s Q and the natural logarithm 

of the median Tobin’s Q of the industry that the firm belongs to each specific year. DD1 is the average change in the difference in LN (Tobin’s Q) or 

industry adjusted Tobin’s Q between firm that start using derivatives and those that consistently not use derivatives. DD2 is the average change in the 

difference in LN (Tobin’s Q) or industry adjusted Tobin’s Q between firms that cease using derivatives and those that consistently use derivatives. N is the 

number of matching pairs. T-test is used to examine mean equality. *significance at 10% level, **significance at 5% level and ***significance at 1% level. 
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Table 25: Impact of derivatives position transition on firm value – evidence from the UK 

data 

 N 
Difference 

at time t 

Difference 

at time t+1 

Difference in 

difference 
T-statistic 

Panel A: mean of LN (Tobin’s Q) 

Total derivatives 

DD1 179 0.179 0.064 -0.115*** -2.99 

DD2 147 0.105 0.096 -0.009 -0.25 

Interest rate derivatives 

DD1 147 0.043 -0.136 -0.179*** -5.37 

DD2 136 0.015 0.061 0.046 1.41 

Currency derivatives 

DD1 124 -0.006 -0.032 -0.027 -0.74 

DD2 104 0.031 0.068 0.037 1.09 

Commodity derivatives 

DD1 21 0.203 0.032 -0.171** -2.05 

DD2 21 0.268 -0.011 -0.279 1.53 

Panel B: mean of industry adjusted Tobin’s Q 

Total derivatives 

DD1 179 0.133 0.113 -0.020 -0.58 

DD2 147 0.105 0.103 -0.002 -0.06 

Interest rate derivatives 

DD1 147 0.008 -0.097 -0.105*** -3.47 
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Table 25 continued 

 N 
Difference 

at time t 

Difference 

at time t+1 

Difference in 

difference 
T-statistic 

DD2 136 0.002 0.017 0.015 0.57 

Currency derivatives 

DD1 124 -0.039 -0.024 0.015 0.45 

DD2 104 0.064 0.091 0.027 0.86 

Commodity derivatives 

DD1 21 0.135 0.003 -0.132 -1.54 

DD2 21 0.213 0.016 -0.197 -1.48 

This table describes the impact of derivatives position transition on firm value regarding evidence from the UK data. LN (Tobin’s Q) and industry Tobin’s 

Q are the proxy for firm value and used to compare the difference in firm value between firms that change currency derivatives position and those that do 

not. LN (Tobin’s Q) is defined as the natural logarithm of market value of equity plus the liquation value of firm’s outstanding preferred stocked and total 

debt divided by total assets. Industry adjusted Tobin’s Q is defined as the difference between the natural logarithm of Tobin’s Q and the natural logarithm 

of the median Tobin’s Q of the industry that the firm belongs to each specific year. DD1 is the average change in the difference in LN (Tobin’s Q) or 

industry adjusted Tobin’s Q between firm that start using derivatives and those that consistently not use derivatives. DD2 is the average change in the 

difference in LN (Tobin’s Q) or industry adjusted Tobin’s Q between firms that cease using derivatives and those that consistently use derivatives. N is the 

number of matching pairs. T-test is used to examine mean equality. *significance at 10% level, **significance at 5% level and ***significance at 1% level. 
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Table 26: Impact of derivatives position transition on firm value – evidence from France 

data 

 N 
Difference 

at time t 

Difference 

at time t+1 

Difference in 

difference 
T-statistic 

Panel A: mean of LN (Tobin’s Q) 

Total derivatives 

DD1 141 -0.012 -0.048 -0.036 -1.34 

DD2 138 -0.055 -0.091 -0.036 -1.49 

Interest rate derivatives 

DD1 144 0.014 -0.005 -0.019 -0.77 

DD2 141 -0.071 -0.090 -0.019 -0.73 

Currency derivatives 

DD1 115 -0.076 -0.042 0.034 1.01 

DD2 116 0.013 -0.033 -0.046* -1.81 

Commodity derivatives 

DD1 45 0.064 0.098 0.034 0.76 

DD2 47 -0.080 -0.069 0.011 0.34 

Panel B: mean of industry adjusted Tobin’s Q 

Total derivatives 

DD1 141 -0.027 -0.050 -0.023 -0.96 

DD2 138 -0.039 -0.068 -0.029 -1.47 

Interest rate derivatives 

DD1 144 -0.022 -0.015 0.007 0.03 
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Table 26 continued 

 N 
Difference 

at time t 

Difference 

at time t+1 

Difference in 

difference 
T-statistic 

DD2 141 -0.069 -0.088 -0.019 -1.00 

Currency derivatives 

DD1 115 -0.076 -0.058 0.018 0.69 

DD2 116 0.042 -0.016 -0.058*** -3.06 

Commodity derivatives 

DD1 45 0.059 0.065 0.006 0.15 

DD2 47 -0.156 -0.072 0.085*** 2.71 

This table describes the impact of derivatives position transition on firm value regarding evidence from France data. LN (Tobin’s Q) and industry Tobin’s 

Q are the proxy for firm value and used to compare the difference in firm value between firms that change currency derivatives position and those that do 

not. LN (Tobin’s Q) is defined as the natural logarithm of market value of equity plus the liquation value of firm’s outstanding preferred stocked and total 

debt divided by total assets. Industry adjusted Tobin’s Q is defined as the difference between the natural logarithm of Tobin’s Q and the natural logarithm 

of the median Tobin’s Q of the industry that the firm belongs to each specific year. DD1 is the average change in the difference in LN (Tobin’s Q) or 

industry adjusted Tobin’s Q between firm that start using derivatives and those that consistently not use derivatives. DD2 is the average change in the 

difference in LN (Tobin’s Q) or industry adjusted Tobin’s Q between firms that cease using derivatives and those that consistently use derivatives. N is the 

number of matching pairs. T-test is used to examine mean equality. *significance at 10% level, **significance at 5% level and ***significance at 1% level. 
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Table 27: Impact of derivatives position transition on firm value – evidence from Germany 

data 

 N 
Difference 

at time t 

Difference at 

time t+1 

Difference in 

difference 
T-statistic 

Panel A: mean of LN (Tobin’s Q) 

Total derivatives 

DD1 363 0.016 0.020 0.004 0.21 

DD2 365 0.031 0.055 0.024 1.14 

Interest rate derivatives 

DD1 311 0.011 -0.014 -0.025 -1.23 

DD2 309 -0.015 0.023 0.038* 1.62 

Currency derivatives 

DD1 261 0.063 0.017 -0.046** -2.05 

DD2 242 0.054 0.040 -0.014 -0.58 

Commodity derivatives 

DD1 90 0.024 0.039 0.015 0.44 

DD2 99 0.040 0.016 -0.024 -0.49 

Panel B: mean of industry adjusted Tobin’s Q 

Total derivatives 

DD1 363 0.007 0.027 0.020 1.20 

DD2 365 0.032 0.059 0.027 1.42 

Interest rate derivatives 

DD1 311 0.004 -0.009 -0.013 -0.72 
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Table 27 continued 

 N 
Difference 

at time t 

Difference at 

time t+1 

Difference in 

difference 
T-statistic 

DD2 309 -0.009 0.038 0.047** 2.20 

Currency derivatives 

DD1 261 0.039 0.026 -0.013 -0.69 

DD2 242 0.064 0.051 -0.013 -0.65 

Commodity derivatives 

DD1 90 0.046 0.057 0.011 0.35 

DD2 99 0.010 -0.018 -0.028 -0.65 

This table describes the impact of derivatives position transition on firm value regarding evidence from Germany data. LN (Tobin’s Q) and industry Tobin’s 

Q are the proxy for firm value and used to compare the difference in firm value between firms that change currency derivatives position and those that do 

not. LN (Tobin’s Q) is defined as the natural logarithm of market value of equity plus the liquation value of firm’s outstanding preferred stocked and total 

debt divided by total assets. Industry adjusted Tobin’s Q is defined as the difference between the natural logarithm of Tobin’s Q and the natural logarithm 

of the median Tobin’s Q of the industry that the firm belongs to each specific year. DD1 is the average change in the difference in LN (Tobin’s Q) or 

industry adjusted Tobin’s Q between firm that start using derivatives and those that consistently not use derivatives. DD2 is the average change in the 

difference in LN (Tobin’s Q) or industry adjusted Tobin’s Q between firms that cease using derivatives and those that consistently use derivatives. N is the 

number of matching pairs. T-test is used to examine mean equality. *significance at 10% level, **significance at 5% level and ***significance at 1% level. 
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Table 28: Impact of derivatives position transition on firm value – evidence from Australia 

data 

 N 
Difference 

at time t 

Difference 

at time t+1 

Difference in 

difference 
T-statistic 

Panel A: mean of LN (Tobin’s Q) 

Total derivatives 

DD1 531 0.201 0.067 -0.134*** -3.52 

DD2 464 0.057 0.018 0.039 -1.22 

Interest rate derivatives 

DD1 404 0.285 0.175 -0.110*** -2.71 

DD2 340 0.034 -0.010 -0.044 -1.19 

Currency derivatives 

DD1 93 0.138 -0.010 -0.148** -2.15 

DD2 76 0.119 0.145 0.026 0.32 

Commodity derivatives 

DD1 122 0.078 0.005 -0.073 -0.84 

DD2 115 0.465 0.206 -0.259*** -2.71 

Panel B: mean of industry adjusted Tobin’s Q 

Total derivatives 

DD1 531 0.029 0.011 -0.018 -0.46 

DD2 464 0.089 0.021 -0.068** -1.07 

Interest rate derivatives 

DD1 404 0.071 0.097 0.026 0.66 

 



104 

 

Table 28 continued 

 N 
Difference 

at time t 

Difference 

at time t+1 

Difference in 

difference 
T-statistic 

DD2 340 0.024 -0.011 -0.035 -0.94 

Currency derivatives 

DD1 93 -0.011 -0.041 -0.030 -0.43 

DD2 76 0.172 0.205 0.033 0.44 

Commodity derivatives 

DD1 122 0.057 -0.005 -0.062 -0.75 

DD2 115 0.414 0.225 -0.189** -1.99 

This table describes the impact of derivatives position transition on firm value regarding evidence from Australia data. LN (Tobin’s Q) and industry Tobin’s 

Q are the proxy for firm value and used to compare the difference in firm value between firms that change currency derivatives position and those that do 

not. LN (Tobin’s Q) is defined as the natural logarithm of market value of equity plus the liquation value of firm’s outstanding preferred stocked and total 

debt divided by total assets. Industry adjusted Tobin’s Q is defined as the difference between the natural logarithm of Tobin’s Q and the natural logarithm 

of the median Tobin’s Q of the industry that the firm belongs to each specific year. DD1 is the average change in the difference in LN (Tobin’s Q) or 

industry adjusted Tobin’s Q between firm that start using derivatives and those that consistently not use derivatives. DD2 is the average change in the 

difference in LN (Tobin’s Q) or industry adjusted Tobin’s Q between firms that cease using derivatives and those that consistently use derivatives. N is the 

number of matching pairs. T-test is used to examine mean equality. *significance at 10% level, **significance at 5% level and ***significance at 1% level. 
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Table 29: Impact of derivatives position transition on firm value – evidence from Japan 

data 

 N 
Difference 

at time t 

Difference 

at time t+1 

Difference in 

difference 
T-statistic 

Panel A: mean of LN (Tobin’s Q) 

Total derivatives 

DD1 129 -0.012 0.002 0.014 0.24 

DD2 120 0.039 -0.033 -0.072 -1.27 

Interest rate derivatives 

DD1 87 0.046 0.047 0.001 0.05 

DD2 81 -0.065 -0.071 -0.006 -0.18 

Currency derivatives 

DD1 68 0.055 0.044 -0.011 -0.34 

DD2 70 0.002 -0.071 -0.073* -1.73 

Commodity derivatives 

DD1 23 -0.019 0.081 0.100* 1.72 

DD2 24 -0.004 -0.080 -0.076 -1.53 

Panel B: mean of industry adjusted Tobin’s Q 

Total derivatives 

DD1 129 -0.014 -0.005 -0.009 -0.18 

DD2 120 0.039 -0.037 -0.076 -1.54 

Interest rate derivatives 

DD1 87 0.029 0.014 -0.015 -0.51 
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Table 30 continued 

 N Difference 

at time t 

Difference 

at time t+1 

Difference in 

difference 

T-statistic 

DD2 81 -0.074 -0.062 0.012 0.39 

Currency derivatives 

DD1 68 0.013 0.012 -0.001 -0.03 

DD2 70 -0.016 -0.055 -0.039 -1.10 

Commodity derivatives 

DD1 23 -0.015 0.067 0.082 1.58 

DD2 24 -0.033 -0.083 -0.050 -1.40 

This table describes the impact of derivatives position transition on firm value regarding evidence from Japan data. LN (Tobin’s Q) and industry Tobin’s 

Q are the proxy for firm value and used to compare the difference in firm value between firms that change currency derivatives position and those that do 

not. LN (Tobin’s Q) is defined as the natural logarithm of market value of equity plus the liquation value of firm’s outstanding preferred stocked and total 

debt divided by total assets. Industry adjusted Tobin’s Q is defined as the difference between the natural logarithm of Tobin’s Q and the natural logarithm 

of the median Tobin’s Q of the industry that the firm belongs to each specific year. DD1 is the average change in the difference in LN (Tobin’s Q) or 

industry adjusted Tobin’s Q between firm that start using derivatives and those that consistently not use derivatives. DD2 is the average change in the 

difference in LN (Tobin’s Q) or industry adjusted Tobin’s Q between firms that cease using derivatives and those that consistently use derivatives. N is the 

number of matching pairs. T-test is used to examine mean equality. *significance at 10% level, **significance at 5% level and ***significance at 1% level. 
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Table 30: Impact of derivatives position transition on firm value – evidence from 7-country 

data 

 N 
Difference 

at time t 

Difference 

at time t+1 

Difference in 

difference 
T-statistic 

Panel A: mean of LN (Tobin’s Q) 

Total derivatives 

DD1 2655 -0.109 -0.145 -0.036*** -2.96 

DD2 2381 -0.137 -0.173 -0.036 -1.37 

Interest rate derivatives 

DD1 2237 -0.090 -0.135 -0.045*** -3.71 

DD2 2163 -0.102 -0.123 -0.021 0.92 

Currency derivatives 

DD1 1200 -0.028 -0.032 -0.004 -0.27 

DD2 981 -0.130 -0.126 0.004 0.25 

Commodity derivatives 

DD1 356 -0.044 -0.095 0.051 -1.51 

DD2 319 0.050 -0.036 -0.086 -0.12 

Panel B: mean of industry adjusted Tobin’s Q 

Total derivatives 

DD1 2655 -0.087 -0.074 0.013 1.16 

DD2 2381 -0.047 -0.074 -0.027 -1.07 

Interest rate derivatives 

DD1 2237 -0.075 -0.063 0.012 1.00 
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Table 30 continued 

 N 
Difference 

at time t 

Difference 

at time t+1 

Difference in 

difference 
T-statistic 

DD2 2163 -0.026 -0.028 -0.002 -0.26 

Currency derivatives 

DD1 1200 0.006 0.028 0.022* 1.87 

DD2 981 -0.050 -0.038 0.012 0.87 

Commodity derivatives 

DD1 356 -0.070 -0.093 -0.023 -0.74 

DD2 319 0.040 -0.028 -0.068 -0.81 

This table describes the impact of derivatives position transition on firm value regarding evidence from 7-country data. LN (Tobin’s Q) and industry 

Tobin’s Q are the proxy for firm value and used to compare the difference in firm value between firms that change currency derivatives position and those 

that do not. LN (Tobin’s Q) is defined as the natural logarithm of market value of equity plus the liquation value of firm’s outstanding preferred stocked 

and total debt divided by total assets. Industry adjusted Tobin’s Q is defined as the difference between the natural logarithm of Tobin’s Q and the natural 

logarithm of the median Tobin’s Q of the industry that the firm belongs to each specific year. DD1 is the average change in the difference in LN (Tobin’s 

Q) or industry adjusted Tobin’s Q between firm that start using derivatives and those that consistently not use derivatives. DD2 is the average change in 

the difference in LN (Tobin’s Q) or industry adjusted Tobin’s Q between firms that cease using derivatives and those that consistently use derivatives. N 

is the number of matching pairs. T-test is used to examine mean equality. *significance at 10% level, **significance at 5% level and ***significance at 1% 

level. 
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Table 31: The influence of Libor scandal on the effectiveness of interest rate derivatives 

usage 

 Pre-2014 Post 2014 Difference 

 

T-statistic 

USA 

DD1 -0.098 -0.024 -0.074* -1.75 

DD2 0.004 0.019 -0.015 -0.37 

Canada  

DD1 -0.004 -0.010 0.006 0.12 

DD2 0.008 -0.080 0.088* 1.81 

United Kingdom 

DD1 -0.197 -0.205 0.008 0.13 

DD2 0.094 -0.005 0.099 1.30 

France 

DD1 0.001 0.022 -0.021 -0.27 

DD2 -0.007 0.018 -0.025 -0.58 

Germany 

DD1 -0.022 0.038 -0.060 -1.34 

DD2 -0.017 -0.030 0.013 0.30 

Australia 

DD1 -0.063 -0.325 0.262 1.21 

DD2 -0.073 -0.174 0.171 0.82 

Japan 

DD1 - - - - 

DD2 - - - - 

Overall data 

DD1 -0.052 -0.022 -0.030 -1.02 

DD2 -0.024 0.024 -0.048 -0.78 

This table describes the influence of Libor scandal on the effectiveness of interest rate derivatives usage. LN (Tobin’s Q) is the proxy for firm value and 

used to compare the difference in firm value between firms that change currency derivatives position and those that do not. DD1 is the average change in 

the difference between firms that start using interest rate derivatives and those that consistently do not use them. DD2 is the average change in the difference 

between firms that cease using interest rate derivatives and those that continue to use them. There is not enough data to compare the difference in the impact 

of interest rate derivatives usage position transition before and after 2014. T-test is used for mean equity. *significance at 10% level, **significance at 5% 

level and ***significance at 1% level. 


