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This study exammes how derivatives are used by New Zealand compames. The 

analysis of risk characteristics of firms with and without derivatives show that, on 

average, firms with derivatives hedge firm-specific risks - users have lower standard 

deviations of equity returns and idiosyncratic risks. Their market risk, exchange rate 

exposure and interest rate exposure are not significantly higher or lower than those of 

non-users. Derivatives are also found to explain close to 10% of the total variation in 

equity returns. However, the tests do not rule out possible speculative activities. The 

observation of motivations for derivatives usage by New Zealand companies indicate 

that the likelihood of firms using derivatives increases the higher the financial risk 

and the larger the firm size. The incentive for managerial self-utility maximisation is 

another reason. These findings are not completely consistent with optimal hedging 

theories. The departure of the results from that predicted by theory may be attributed 

to New Zealand's imputation taxation system. Under the classical taxation system, 

firms are hypothesised to hedge because of taxation, costs of financial distress, debt 

capacity, underinvestment problems, managerial risk-aversion, use of alternative 

hedging instruments and economies of scale in information and transaction costs. 

Under the imputation taxation system, firms are unlikely to have incentives to use 

derivatives to hedge because of taxation and debt capacity considerations nor will the 

decision to use derivatives be influenced by the use of alternative hedging 

instruments. But firms under imputation are still expected to use derivatives to hedge 

because of financiai distress costs, managerial risk aversion and economies of scale in 

information and transaction costs. Underinvestment problem is likely to remain a 

motivator for derivatives usage under imputation, but results find no support for this. 



2 

ecllt:IP<'/C,?. i: 

New Zealand, as a small, open economy that is predominantly import-expo1i oriented 

is widely exposed to volatile changes in exchange rates, interest rates and commodity 

prices. Inevitably, there is an imperative need for most New Zealand corporations to 

manage such risks. Derivatives are commonly used as a risk management tool. It is an 

effective risk-shifting vehicle which allows firms to either hedge, that is to minimise 

risks, or to speculate, that is to assume more risks. 

In the late 1990s, huge derivatives-related losses that major corporations such as 

Barings Bank and Procter & Gamble1 suffered prompted a global concern over the 

risks associated with the wide-spread use of derivatives. Yet to date, little empirical 

research has been carried out to directly investigate the relationship between 

derivatives use and firm risk. Do derivatives increase or reduce firm riskiness? 

Most of the current empirical studies attempt to determine if the motivations behind 

the corporate use of derivatives are determined by factors associated with optimal 

hedging theories. Firn1s are theorised to have incentives to hedge and reduce the 

volatility of expected cash flow returns caused by asymmetrical tax treatments (Smith 

and Stulz, 1985; MacMinn, 1987), costs of financial distress (Smith and Stulz, 1985), 

debt capacity (Stulz, 1996; Ross, 1996), underinvestment problems (Smith and Stulz, 

1985; Froot, Schrafstein and Stein, 1993) and info1mation asymmetry problems 

(DeMarzo and Duffie, 1991; 1995; Breedan and Viswanathan, 1996). Films are also 

hypothesised to hedge because of poorly diversified and risk-averse owners (Smith 

and Stulz, 1985) and economies of scale in information and transaction costs (Smith 

and Stulz, 1985; Nance, Smith and Smithson, 1993). In the presence of hedging 

substitutes such as convertible debt and preference shares, firms are also less likely to 

use derivatives to hedge (Nance et. al., 1993). 

1 Ogden, J., The "D" Word, Global Finance, v9n6, 1995. 
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\J/itl1 the exception of the hypothesis relating to economies of scale in transaction and 

information costs, previous empirical studies have not provided any consistent 

evidence to support most of the hedging theories. For example, Nance et. al. (1993) 

finds support for the taxation, cost of financial distress, underinvestment problem and 

hedging substitutes hypotheses while Mian (1996) finds no support for the cost of 

financial distress theory and weak evidence in support of the underinvestment 

problem and taxation theories. Tufano (1996) finds very weak support for all of the 

theoretical explanations of hedging except the managerial risk aversion hypotheses. 

However, financial academics have also modelled theories to determine why firms 

have incentives to assume additional risks to increase shareholder value. Black and 

Scholes' (1973) option pricing model suggests that shareholders have incentives to 

increase firm risk at the expense of debtholders because shareholders are effectively 

call option holders on the value of the firm; the greater the risk of an investment, the 

greater the value of their call option. Ljungvist (1994), Stulz (1996) and Schrand and 

Unal (1998) use the asymmetric information model and the concept of comparative 

advantage to show how speculation can increase firm value. 

Koski and Pontiff (1999) and Hentschel and Kothari (1999) are among the first to 

attempt to directly examine the relationship between derivatives usage and firm risk. 

They identified measures of firm riskiness to infer if firms use derivatives to increase 

or lower firm risk. Both found that firms that use derivatives were not significantly 

more or less risky than firms that did not use derivatives. On the other hand, Guay 

(1999) finds that firm riskiness decreases after the initiation of derivatives programs 

while Brewer, Jackson and Moser (1996) find that derivatives usage is negatively 

related to equity return volatility for a san1ple of Savings and Loans institutions. 

Most empirical studies in the risk management literature are concentrated on 

American corporations. Very few studies have documented how derivative 

instruments are actually used in New Zealand, even though derivatives arc actively 

traded in the New Zealand economy. In April 1998, the Bank for International 

Settlement (BIS) reported that out of 43 countries surveyed2, New Zealand had the 

2 The results of the BIS survey are reported in Lucas, Rand Rosborough, L. (1999). 
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24th highest daily average foreign exchange turnover of USD 6.9 billion, a 0.35% 

equivalent of the total global turnover. The average daily turnover for the interest rate 

derivatives market was USD 2.6 billion, which represented an increase of close to 

USD 1.7 billion from the results of a similar survey in 1995. 

Berkman, Bradbury and Magan (1997) and Prevost, Rose and Miller (1997) 

conducted surveys to determine the risk management characteristics of New Zealand 

companies and compared the survey results with those from other countries, in 

particular America. Both surveys find that New Zealand companies are more active 

users of derivatives than their American counterparts and that the objectives for 

derivatives use are generally similar for both economies. Testing the optimal hedging 

theories on a sample of New Zealand companies, Berkman and Bradbury (1996) finds 

support for most of the theories. 

This study directly investigates if derivatives usage significantly affects the firm 

riskiness of New Zealand corporations. By comparing measures of firm riskiness for a 

sample of derivative users and non-users, it is possible to determine if the average 

New Zealand firm uses derivatives to increase or decrease risk. A firm that uses 

derivatives to hedge should have lower risk estimates than a firm that does not use 

derivatives. Likewise, a firm that uses derivatives to speculate should have higher 

than average firm riskiness. The motivation behind the corporate use of derivatives 

and its association with theories of hedging are also examined. By identifying 

variables to act as proxies, and comparing them for the sample of derivative users and 

non-users, evidence for or against various hedging theories can be uncovered. 

Derivative holdings data are collected from audited financial statements of 128 

publicly-listed New Zealand companies between 1994 and 1998. Financial statements 

provide more reliable derivatives data than survey evidence. Using binary indicator 

variables, companies are categorised as derivative users and non-users. A derivative 

user is a company whose annual report reports the use of derivatives and is assigned a 

value of "l" while a derivative non-user is a company whose annual report does not 

report any use of derivatives and is assigned a value of "O". Five measures of firm 

riskiness were examined: total risk, systematic risk, idiosyncratic risk, cunency 

exposure and interest rate exposure. 
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The results for the final pooled sample of 521 firm-year observations find that firms 

with derivatives have significantly lower total and idiosyncratic risks than firms 

without derivatives but not significantly different systematic risk, currency exposure 

or interest rate exposure. Separating the sample according to currency and interest rate 

derivative contracts also reveal similar results: currency derivative users have 

significantly lower total risk and idiosyncratic risk than non-users of currency 

derivatives but not significantly different systematic risk and sensitivity to exchange 

rate risks; interest rate derivative users also have significantly lower total risk and 

idiosyncratic risk than non-users of interest rate derivatives but not significantly 

different systematic risk and sensitivity to interest rate risks. 

Examining the dispersion of the risk variables reveals that firms using derivatives 

have significantly lower variation in the total risk and idiosyncratic risk estimates than 

non-users of derivatives. There was no systematic tendency for firms with derivatives 

to have significantly lower dispersion of systematic risk, exchange rate or interest rate 

exposures compared to fim1s with no derivatives. In fact, for derivative users, the 10th 

percentile observations have slightly higher sensitivities to currency and interest-rate 

changes than the corresponding percentile for derivative non-users. This indicates that 

some firms may use derivatives to increase their exposure to exchange rate or interest 

rate risks which may also explain why the average derivatives user do not have 

significantly lower exposure estimates than the average derivatives non-user. 

The multivariate regression models indicate that derivatives usage is significantly 

negatively related to the total variation in equity returns and explains close to ten 

percent of total risk. Overall, the evidence strongly shows that derivatives are being 

used by the average New Zealand firm to hedge and not to speculate. However, the 

tests do not rule out possible speculative activities among the sample of firms even 

though none of the sampled annual reports state that derivatives are being used to 

speculate. 

The results from the mean and median tests of optimal hedging theories find support 

for the cost of financial distress, managerial risk aversion and economies of scale in 

information and transaction costs hypotheses but mixed support for the debt capacity, 
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underinvestment problem and alternative hedging hypotheses. There vvas no evidence 

to support the taxation theory. To distinguish between all the possible theories of 

hedging, a multivariate logit regression was used with the dependent variable being 

the derivatives usage indicator variable and the independent variables being variables 

that proxy for specified theories. The regression results find that the likelihood of a 

firm using derivatives increases as the cost of financial distress increases, the greater 

the managerial self-utility and the greater the gains to be made from economies of 

scale in information and transaction costs. There was no support for the hypotheses 

relating to taxation, debt capacity, underinvestment problems and hedging 

alternatives. 

The departure of the results from that predicted by hedging theories may be 

attributable to the difference in taxation systems between America, of which hedging 

theories are based on, and New Zealand. New Zealand operates an imputation 

taxation system whilst America operates a classical taxation system. These two 

taxation systems have different implications on optimal capital structure and 

therefore, should have different effects on hedging motivations. The discussion 

reveals that under imputation, firms should have no motivation to hedge taxable 

income, increase debt capacity nor have the need to use alternative hedging 

instruments. However, under imputation, firms are still likely to be motivated to 

hedge and reduce the costs of financial distress, agency costs and information 

asymmetry. Risk management decisions are also still likely to be influenced by 

managerial risk aversion and the gains from economies of scale in information and 

transaction costs. Except for the underinvestment theory, the results of this study are 

largely compatible with the predictions of hedging motivations under imputation. 

Taken together, the findings that derivatives users have significantly lower total and 

idiosyncratic risk than derivatives non-users and that the total variation in equity 

returns is negatively related to derivatives usage, as well as the fact that derivatives 

usage is determined by factors associated with motivations to hedge under imputation 

provide compelling evidence that, on average, this sample of New Zealand firms use 

derivatives to reduce risk and not to increase risk. 
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Tl1is study contributes to the risk management literature in a number of \vays. First, it 

directly investigates the use of derivatives by New Zealand firms and its relationship 

to firm riskiness, something which has not been studied in New Zealand before. 

Second, this study uses a much larger and more recent sample than Berkman and 

Bradbury (1996). Third, instead of using reported total notional and fair values of 

derivatives contracts as measures of derivatives usage, as Berkman and Bradbury 

(1996) did, this study uses a dichotomous measure to avoid problems of aggregation 

found in such continuous measures. Fourth, by investigating the motivations behind 

the use of derivatives by New Zealand corporations, this study raises the issue of 

whether the hedging theories developed in other tax systems can be applied directly to 

a different tax system. Thus far, no attempt has yet been made to discuss the possible 

implications of New Zealand's imputation taxation system on the hedging motivations 

· of companies. 

This study may be limited by the choice of variables as some of them are inadequate 

proxies for testing specific hedging theories ( eg. a variable such as tax loss 

carryforwards may be a better proxy for financial distress or lower effective marginal 

tax rate than tax convexity). Also, the dichotomous measure of derivatives usage is 

flawed in a sense that it is not quantitatively meaningful. In addition, the underlying 

risk of firms in different industries was not controlled for. This study also assumes 

that derivatives, and not other forms of risk management tools, are responsible for the 

observed results. 

The remainder of this thesis is organised as follows: Chapter 2 presents the theory of 

corporate risk management and the role derivatives play in risk management; Chapter 

3 is a review of prior empirical research in the risk management literature; Chapter 4 

describes the methodology used in this study to examine the relationship between 

derivatives use and firm riskiness and the motivation behind the use of derivatives to 

hedge. The sample data is also described in Chapter 4; Chapter 5 interprets the 

research results while Chapter 6 discusses the results and compares them with 

relevant theory and empirical studies. Chapter 7 concludes this thesis. 
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2.1. Introduction 

This chapter introduces the role derivatives play in corporate risk management. 

Section 2.4. presents the theory of corporate hedging, followed by the theories of 

corporate speculation in Section 2.5. Generally the theories demonstrate that hedging 

or speculating is an activity which could be used to increase firm value. 

2.2. What Is Corporate Risk Management? 

Corporate risk management is defined as: 

... a situation in which an individual or firm makes decisions to alter the risk/return 

profile of future cash flows ... if managers are attempting to reduce risk through their 

actions, they are said to be hedging; if managers are trying to increase the firm 's risk 

exposure because they believe that such a strategy will yield abnormal profits, they 

are said to be speculating. 

(Cummins, Phillips and Smith , 1998) 

Much that has been written about corporate risk management focuses on the use of 

derivatives as a risk management tool. But derivatives are only one among a broad 

range of risk management tools. There are two categories that risk management tools 

fall into: 

1. off-balance sheet instruments, and 

ii. on-balance sheet instruments. 
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Derivatives are examples of ofI=balance sheet instruments. It is neither an asset nor a 

liability in the traditional sense and is therefore not reported in the balance sheets3• So 

are insurance and warrants. On-balance sheet instruments affect the composition of a 

finn's balance sheet. Examples are convertible debt and hybrids, or operational 

decisions such as production choice, joint ventures, mergers or diversification. Both 

on- and off-balance sheet instruments may be used at any one time but derivatives are 

often preferred because of their ability to effectively separate risks from operations. 

2.3. What Is A Derivative? 

A derivative is a financial contract between two parties whose value is derived from 

the future value of an underlying asset (Reuters, 1999). Examples of underlying assets 

are interest rates, currencies, commodities (such as wool or oil) or stock indices. The 

four basic types of derivative contracts are forwards, futures, options and swaps4. 

Derivatives have been in existence since the times of ancient Greece when options 

were negotiated on olive harvests. In the early 1600s, options on tulip bulbs were 

written in Amsterdam and by the 1630s, forward contracts were traded on the Royal 

Exchange in England. At about the same time, futures on rice, then called "rice 

tickets", were traded in Japan. In the early 1800s, options on shares began trading on 

the London Stock Exchange. Modern futures trading is said to have begun in the 

middle of the 19th century when the Chicago Board of Trade was established to trade 

grain commodities, especially corn and wheat5• In New Zealand, the first wool 

derivative contract was traded in 1953 on the London Stock Exchange and in 1985, 

the New Zealand Futures and Options Exchange (NZFOE) was established 

(Hawkesby, 1999). 

3 In June 1998, the Financial Accounting Standards Board (FASB) of the United States released 
Statement of Financial Accounting Standards No. 133 "Accounting for Derivative Instruments and 
Hedging Activities" which requires, among other things, the reporting of derivatives in the balance 
sheet at fair market values and marked to market for each accounting period. Such a view, however, 
has not yet been adopted in New Zealand. 
4 Refer to Hull ( 1998) for an in-depth description of each type of derivatives contract. 
5 Information on the history of derivatives were gathered from Reuters (1999), Duffie (1989) and Sill 
(1997). 
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2.3.1. \Vhy Derivatives? 

... the economic benefits might not be apparent, since derivatives are zero-sum 

monetary games: the amount paid by one side of the contract is the amount received 

by the other side (ignoring transaction costs [sic]). When the contract expires or is 

exercised, the gains and losses completely offset each other. But even though 

derivatives represent zero-sum monetar)' games, they need not represent zero-sum 

economic gains. 

(Sill, 1997) 

Sill's assessment is based on one of the essential features of derivatives - the ability to 

efficiently transfer or assume risks between parties with different risk preferences in 

an economy. Speculators, arbitrageurs and hedgers are three of the most common 

participants in the derivatives market, each of whom have very different risk 

appetites. Yet, it is in the hands of hedgers that derivatives' largest economic benefit 

is realised. As a hedging tool, derivatives act as a form of portfolio insurance whereby 

unwanted exposures to risks can be transferred to parties who are more willing to bear 

those risks. Speculators are the opposite of hedgers. Speculators form views on the 

direction that prices will take and make bets on them in the hope of gaining large 

profits. Arbitrageurs exploit differentials between the prices of underlying assets and 

derivative markets to earn riskless profits and by so doing, help realign prices across 

markets. 

Another attractive feature of derivatives is the flexibility it provides during times of 

changing risky conditions due to its liquid markets. Derivatives also provide cheap 

leverage opportunities as little or no cash is laid out at the time a contract is entered 

into. All of these features make derivatives more than "zero-sum monetary games". 
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2.4. Theory of Corporate Hedging 

So, why do companies manage risks? Is managing risk beneficial? If so, to whom do 

the benefits of risk management accrue-to the owners of the firm or to their agents? 

The value of a firm can be expressed as the present value of its stream of expected 

cash flows: 

where: 

V 

E(CF;) 
k, 
n 

= value of the firm; 
= expected future cash flows for period t; 

= required rate of return for period t ; and 
= number of holding periods. 

[ 2.1 ] 

Equation 2.1 implies that the value of a firm increases if the net present value of its 

expected cash flow returns, E(CF; ), increases or if its required rate of return, k, 

decreases. 

According to modern portfolio theory, the total risk of a security or the standard 

deviation of a security's return, is made up of two components: 

1. a diversifiable component, and 

11. a non-diversifiable component. 

It can be expressed as: 

Total risk = Diversifiable risk + Non-diversifiable risk [ 2.2 ] 

Diversifiable risks are idiosyncratic risks that are unique to a particular firm and are 

therefore also known as firm-specific risks. Employee strikes, the incidence of fire or 

supplier failure are examples of idiosyncratic risks. Non-diversifiable risks are 

systematic risks that cannot be diversified away and affect the market as a whole. 
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Examples of systematic risks arc political risks, tax reforms, currency and interest rate 

risks. 

The market does not value idiosyncratic risks because it is easily minimised when 

investors hold efficiently diversified portfolios. A portfolio is efficiently diversified if 

it is of a size large enough such that the idiosyncratic risk component of the portfolio 

is diversified away, leaving only the non-diversifiable component. As the non

diversifiable risk component is the residual risk that diversified investors must bear, it 

is the only risk that investors care about. 

Non-diversifiable risk affects the value of a security through k, the denominator in 

Equation 2.1. It is the rate of return at which a firm's expected future cash flows are 

discounted. According to the Capital Asset Pricing Model (CAPM), k is determined 

by: 

[ 2.3 ] 

where: 

R 1 = risk-free rate; and 

,B(E[R111 ]-R 1 )= risk premium. 

The CAPM (Equation 2.3) states that k is a function of the return on a risk-free 

asset, R1 , and the firm's risk premium, ,B(E[R111 ]- R 1 ). In tum, the risk premium is a 

function of : 

1. the firm's beta coefficient, ,8, and 

ii. the expected return on the market less the risk-free rate, (E[R 111 ]- R 1 ). 

A firm's systematic risk is represented by the beta coefficient. It measures the 

sensitivity of a firm's return to that of the market. The risk premium represents the 

return investors expect to receive for bearing a firm's systematic risk. Therefore, the 

greater a firm's systematic risk or beta, the greater its risk premium and the greater its 

required rate of return, k . This increases the denominator of Equation 2.1 and reduces 

the value of the firm, V . By the same token, the lower the systematic risk, the lower 
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the risk premium, the iower the required rate of return, k, and the higher the vaiue of 

the firm. 

Therefore, any corporate risk hedging activity that aims to reduce diversifiable risk 

will not increase shareholder value as the value of a firm is only dependent upon the 

systematic risk of its cash flows. In fact, a hedging strategy that reduces diversifiable 

risk, reduces the numerator of Equation 2.1 by the cost of the transaction and hence, is 

value depleting. If risk hedging does no more than to reduce the value of the firm, 

then shareholders will not value corporate hedging activities. It appears that the 

maximum strategy is to reduce systematic risk. 

However, in 1958, Modigliani and Miller (M&M) proposed the capital structure 

irrelevance theory which, when extended to corporate risk hedging theory, shows that 

reducing systematic risk will also not have any effect on shareholder value. M&M' s 

capital structure irrelevance theory basically states that in a perfect world of no taxes, 

no transaction costs and no information asymmetry, the value of a firm is independent 

of its capital structure but dependent upon the profitability of its investments; how the 

investments are financed, whether through debt or equity, does not matter. This is 

because capital structure only affects how a firm's total value is divided between its 

debtholders and equityholders; the total value of the firm itself is conserved. The 

underlying support for this is the idea that through an arbitraging process, investors 

can use "homemade leverage" to replicate any debt-equity choice a firm chooses by 

lending or borrowing on their own account and substituting personal leverage for 

corporate leverage. As companies are unable to use financial leverage in ways that 

investors cannot already do for themselves, capital structure changes will not enhance 

firm value; the market does not value what it can do for itself. 

The implication of M&M's irrelevance theory is that, just as investors in a frictionless 

world can use "home-made" leverage to lever up or "unlever" a company, investors 

can also create their own "home-made" risk management strategy to repackage their 

p01tfolio' s systematic risk. Through asset allocation strategies, investors can change 

the allocation of their investments between risk-free and risky assets to achieve their 

desired rate of returns. Reducing systematic risk at the firm level will therefore not 

increase firm value as investors do not value what they can do for themselves. 
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Therefore, in a perfect world, corporate risk hedging which aims to reduce either 

diversifiable or non-diversifiable risks are redundant because corporations are not 

doing anything that investors cannot already do for themselves. To reduce 

diversifiable risks, investors can hold well-diversified portfolios whereas to reduce 

systematic risks, investors can change their asset allocation strategies. However, 

relaxing the perfect market assumptions to yield a world of taxes, transaction costs 

and information asymmetry presents a situation in which it may be more cC?stly for 

investors to hedge by themselves. Market imperfections bring elements of uncertainty 

into the stream of expected returns on a security, which reduce its net present value. 

Consequently, to the extent that it is cheaper for firms or if firms are in better 

positions to minimise that uncertainty than it is for investors to do so on their own, 

then corporate hedging is value increasing6• 

2.4.1. Motivations for Corporate Financial Hedging 

The theories of corporate financial hedging may be viewed from two main 

perspectives: 

1. the shareholder perspective, and 

ii. the managerial risk-aversion perspective. 

The shareholder perspective assumes that corporations undertake hedging activities to 

maximise shareholder value while the managerial risk aversion perspective 

hypothesises that decisions on risk management activities made by company 

managers may be influenced by personal considerations. A third perspective is less 

developed in theory but provides an alternative explanation as to why corporations 

hedge. It stems from the plausibility that decisions to manage risks are influenced by 

the decisions of other financing policies such as level of firm liquidity or the use of 

financial instruments such as convertible debt and preference shares to mitigate 

agency problems. 

6 MacMinn (1987), Rawls and Smithson (1990) and Shapiro and Titman (1992) and Stulz (1999), all 
discuss firm valuation and the capital structure theory of Modigliani and Miller (1958) and its 
extension to the theory of hedging. 
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2.4.2. Corporate Risk Hedging and Shareholder Value Maximisation 

2.4.2.1. Taxation 

A major reason why the propositions of Modigliani and Miller (1958) do not hold in 

practice is because of taxes. Taxes are a means by which a governments confiscates 

part of the 'total returns of a company. To the extent that financial decisions can 

influence that share taken by the government, they can also influence the value of the 

firm. If hedging means that less of net operating income is paid into governments' 

coffers, then the higher net returns to shareholders will increase firm value. Smith and 

Stulz (1985) show that hedging creates shareholder value by reducing the net present 

value of taxes payable. They argue that hedging allows a company to "smooth" the 

variability of its earnings by shifting income from years when effective taxation of 

income is high to years when effective taxation of income is low. This allows a firm 

to reduce its effective tax rate and hence, the present value of taxes paid. Smith and 

Stulz (1985) show that hedging is most beneficial when a firm's effective tax function 

is convex. The greater the convexity, the greater the benefits of hedging. Effective tax 

functions may also be concave, in which case, firms would have to "reverse hedge" 

(ie. increase the variability of taxable income). MacMinn (1987) also shows that firms 

are motivated to protect tax shields that arise from tax deductions or tax credits 

because investors are unable to hedge these by themselves which makes it value 

enhancing for firms to hedge. 

Smith and Stulz's (1985) analyses were undertaken in the context of the United 

States' (US) tax code which taxes taxable income progressively. This aspect of the US 

tax code in itself produces a basic effective tax function that is convex. When 

provisions in the tax code such as tax loss carryforwards are taken into account, the 

convexity of the effective tax function increases and so too do the benefits of hedging. 

Tax loss carryforwards are accumulated losses fro~ past activities that companies can 

use to offset future taxable income so that no company tax is payable until the losses 

are exhausted. Companies have incentives to protect these tax shields and increase 

their present value so that effective taxes are decreased. As long as the cost of hedging 

is less than the benefits gained, hedging taxable income will increase firm value. 
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2.4.2.2. Cost of Financial Distress and Debt Capacity 

In a perfect market where there are no costs of financial distress, a firm that is in 

distress will be sold at its economic value. In practice, a firm that goes into distress 

incurs large costs that result in the firm being worth less than its economic value. 

Such costs may be direct or indirect. An example of a direct cost is legal fees and an 

example of an indirect cost is the loss of reputation and patronage. Thus, 

securityholders of a company in distress will receive less than they should in the 

absence of financial distress costs. 

The probability of a firm entering distress increases if its stream of expected cash 

flows are highly volatile. Smith and Stulz (1985) show that hedging to minimise cash 

flow volatility reduces the probability of a firm defaulting on its fixed obligations and 

therefore reduces the cost of financial distress. Reduced expected costs of distress 

increases the present value of the firm. Thus, the model predicts that firms with higher 

expected costs of distress have greater incentives to hedge. 

In addition to minimising the costs of financial distress, Stulz (1996) contends that 

hedging increases shareholder value by providing firms with higher degrees of 

financing flexibility to carry out investment strategies. A firm that hedges its 

exposures is less likely to experience financial distress thus enabling it to seek more 

debt financing and maximise tax shield benefits. In other words, risk management 

effectively expands a firm's capacity to take on more debt with relatively low 

financial risk. Therefore, Stulz (1996) predicts that firms with more debt are likely to 

be managers of risk. Ross (1996) also provides a similar explanation but emphasises 

that distress costs need not necessarily be lower due to the higher amount of debt. 

2.4.2.3. Underinvestment Problem 

The underinvestment problem arises when firms, acting in the interest of shareholders, 

forego positive net present value (NPV) projects in favour of negative NPV projects if 

large amount of returns from the positive NPV projects are expected to accrue to 

debtholders instead of shareholders. In the event of the negative NPV projects failing, 
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debtholders are left to bear the heavier burden as they will not be able to reclaim the 

full amount of their investments. Shareholders on the other hand are protected by their 

limited liability status. 

If the firm issues new debt and the new debtholders are given equal claims on the 

firm's assets, existing debtholders will suffer because in the event of the firm 

defaulting, the claims of the existing debtholders will be less than before. Existing 

debtholders are unable to reprise their loan rates to compensate them for the greater 

risks that they now bear as the loan would have already been made. Consequently the 

market value of existing debt decreases and because new debtholders pay the fair 

price, subtracting the lower market value of existing debt from the total firm value 

leaves equity holders with a higher portion of firm value. The result is a transfer of 

wealth from bondholders to shareholders. Myers (1977) term this conflict the 

"underinvestment problem", 

To protect themselves from possible erosion in the value of their claims, bondholders 

will impose protective covenants to monitor the actions of the firm and shareholders. 

Jensen and Meckling (1976) term such monitoring covenants as agency costs of debt. 

Hedging can be used as a form of protective covenant. By making it binding upon 

firms to hedge the variability of their earnings, lenders are assured that the probability 

of the finn entering distress and defaulting on the terms of their contracts are 

minimised. From the shareholders' point of view, protective covenants are overly 

restrictive and may reduce the overall value of their shareholdings as they are the 

ultimate bearers of monitoring expenditures. Therefore, as residual owners of the 

firm, shareholders have incentives to minimise such monitoring costs. However, if 

shareholders do not enforce protective covenants, lenders will require higher rates of 

return which may prove to be more costly than the agency costs of debt itself. 

Therefore, it is in the interest of shareholders to honour protective covenants. Not only 

will this prohibit future lenders from underpricing any future debt that the firm may 

issue, but it will also allow for the future acceptance of positive NPV projects. The 

underinvestment problem thus implies that the greater the agency cost of debt and the 

greater the set of positive growth opportunities, the greater the need for firms to 

hedge. 
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Froot, Scharfstein and Stein (1993; 1994) reformulated the "underinvesment problem" 

based on the costly external financing and Myers and Majlufs (1984) asymmetric 

information model. The asymmetric information model assumes that managers are 

better informed about a firm's investment opportunity set and its true value than 

external investors. As a result, external investors will underprice the firm's securities. 

Managers also recognise that raising the level of debt financing increases the 

probability of financial distress occurring. External financing is therefore costly and 

managers are reluctant to raise finance from external sources. If there are insufficient 

internal funds, firms are then likely to forgo positive NPV projects in favour of 

negative NPV projects to compromise for their inability to raise funds externally. 

Froot et. al. (1993) theorise that hedging can mitigate this underinvestment problem 

by reducing the firm's dependence on costly external financing. Through the 

reduction in the variability of cash flows, hedging ensures that internal funds are 

available when needed, giving firms the flexibility to set internal funds according to 

their investment needs. According to Froot et. al. (1993), firms with higher positive 

growth opportunities have lower levels of internal funds and have higher motivations 

to hedge. 

2.4.2.4. Asymmetric Information 

DeMarzo and Duffie ( 1991) adopt Myers and Majluf s (1984) information asymmetry 

model to explain corporate hedging. Managers are said to have proprietary 

information about firm riskiness that neither shareholders nor outsiders possess. 

Making public such information is assumed to be very costly because of strategic 

concerns. In such situations, DeMarzo and Duffie (1991) theorise that it will be in the 

interest of shareholders that firms hedge. 

2.4.3. Managerial Risk Aversion 

2.4.3.1. Managerial Maximisation of Self-Utility 

A firm's hedging decision is often determined by the firm's management, which in 

turn may be influenced by their compensation contracts. Managers have big 
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incentives to protect their welfare because of the greater concentration of risks that 

they bear as both employees and often, as investors too. Smith and Stulz (1985) 

demonstrate that the expected wealth utility of a manager who owns a large portion of 

shares in the firm is greatly affected by the variance of the firm's expected market 

value. The manager has incentives to undertake hedging when he or she believes that 

it is less costly for the firm to hedge the value of the film than it is for him or her to 

personally hedge. Thus, firms whose managers own a large percentage of shares are 

highly motivated to undertake hedging. Such a practice is not necessarily beneficial to 

shareholders. So, to the extent that there are costs associated with hedging, managers 

are better off and shareholders worse off than if the firm abstained from hedging 

altogether. 

If a manager's end-of-period wealth is a convex function of the firm's expected 

profits, Smith and Stulz (1985) show that it will not be optimal for them to hedge the 

value of the firm. A convex utility function occurs when managers own stock options 

or option-like compensation contracts. In such cases, managers may opt not to hedge 

but instead increase firm risk as the value of their options increases with the volatility 

of firm earnings. Smith and Stulz (1985) predict that the greater the proportion of 

managerial stock options a firm has, the lesser the likelihood for derivatives usage. 

2.4.3.2. Asymmetric Information Model 

DeMarzo and Duffie (1995) and Breedan and Viswanathan (1996) present managerial 

self-utility maximisation models of corporate hedging based on the asymmetric 

information theory. Both models assume that managers possess proprietary 

information about company riskiness and are motivated by career concerns when 

undertaking hedging transactions. The basic premise of these models is that investors 

are unable to disentangle results that are attributable to managerial skills from those 

attributable to hedging. If a skilled manager hedges and "locks-in" the resulting 

profits (loss), the positive (negative) outcome acts as a signal of managerial ability to 

the market. The market then discerns and rewards higher ability managers from lower 

ability managers. 
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The two models are different in that while DeMarzo and Duffie's (1995) model is 

based on hedged corporate earnings acting as a signal of the quality of managerial 

ability, Breedan and Viswanathan's (1996) model implicates the volatility of hedged 

corporate earnings: if a higher ability manager hedges and profits are higher, then 

concurrently, the volatility of cash flows must also be lower than average. Further 

Breedan and Viswanathan (1996) also considers the implications of the costs of 

hedging. Both models are however, not signalling models in the traditional sense 

because risk management activities are assumed to be unobservable - it is the ex-post 

results of risk management, translated into firm profitability, that acts as a signal to 

the market. It must also be noted that the information asymmetry model of DeMarzo 

and Duffie (1995) is different from the information asymmetry model of DeMarzo 

and Duffie (1991) as the latter looks at corporate hedging motivation from the 

shareholder perspective while the former looks at corporate hedging motivation from 

the managerial risk-aversion perspective. 

2.4.4. Hedging Alternatives 

2.4.4.1. Convertible debt 

Nance, Smith and Smithson (1993) argue that convertible debt may act as a substitute 

for hedging because it may be used by firms to control agency conflicts that result in 

underinvestment problems. Convertible debts have option-like features which give the 

holder or issuer the right to convert debt to equity. It can be thought of as a straight 

debt instrument plus an option. The potential stake in firm equity that comes with a 

convertible debt can mitigate agency problems by reducing the tendency for firms to 

take actions that increase shareholders' wealth at the expense of debtholders'. For 

example, undertaking projects that have high cash flow volatility increases the risk of 

default on the debt but increases shareholder returns. In such a situation, convertible 

debtholders can exercise their option to be shareholders, hence avoiding shareholder

bondholder conflict. It is this feature of the convertible debt that makes its value 

relatively insensitive to changes in the total risk of a firm because the greater the risk, 

the lower the value of the debt but the higher the value of the option. Both these 

effects offset one another and agency conflicts are mitigated (Whittred, Zimmer and 
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Taylor, 1996). Hedging, on the other hand, minimises total risk to mitigate agency 

conflicts. Therefore, an alternative means to reduce shareholder-bondholder conflict is 

to issue convertible debt. A _firm with a higher amount of convertible debt is expected 

to be less likely to hedge. 

2.4.4.2. Preference Capital 

Nance et. al. (1993) also state that issuing preference shares may reduce the need to 

use derivatives to hedge because it reduces the probability of financial distress. 

Preference capital is similar to debt but it differs in a number of respects: 

1. the return on it is made in the form of dividends, not interest; 

11. the payment of dividends is discretionary rather than a fixed obligation; and 

111. dividends are distributed from profits after tax and thus, not tax-deductible (no 

tax shield benefits). 

Unlike the case of debt where default on an interest payment leads to bankruptcy 

proceedings, default on the payment of a dividend on preference shares do not force a 

company into bankruptcy. Hence, the risk of financial distress and bankruptcy is less 

than straight debt financing. Nance et al. (1993) predicts that firms with more 

preference shares have less need to hedge. 

2.4.4.3. Liquidity and Internal Funds 

Nance et. al. (1993) also argue that firms can reduce the probability of financial 

distress and agency problems by having more liquid assets to ensure that they have 

sufficient funds to meet short-term obligations as well as more internal funds to 

ensure sufficient funds are available to invest in positive NPV projects without 

resorting to external financing. Thus, firms with more liquid assets and higher internal 

funds are expected to have fewer incentives to use derivatives to hedge. 
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2.4.5. Economies of Scale 

Establishing and operating a risk management program requires a large outlay of 

funds. This is because specially trained managers have to be hired and sophisticated 

equipment needs to be purchased. Therefore it is reasonable to expect that only larger 

firms with the resources to run such a program will benefit from managing risks 

because of the economies of scale to be gained from information and transaction costs 

(Smith and Stulz, 1985). 

2.5. Theory of Corporate Financial Speculation 

The central tenet of the risk management literature cited in Section 2.4 is the 

maximisation of firm value through the minimisation of risks associated with market 

frictions. However, in practice, firms may also be motivated to increase firm risk; that 

is to speculate. Several explanations as to why corporations may speculate have been 

advanced and are presented below. 

2.5.1. Black-Scholes Option Pricing Theory 

According to Black and Scholes (1973), the Black-Scholes Option Pricing Model 

(BSOPM) can be used to value the equity of a levered firm. In a perfect world, 

shareholder equity can be thought of as a call option on the total value of the film; the 

latter being the underlying asset. Shareholders are the holders of the call option. If the 

company issues debt, the shareholders are regarded to have "sold" the film to debt 

holders. The value of shareholders' call option increases when the volatility of the 

firm value increases. Thus, in the interests of shareholders, managers have incentives 

to increase the riskiness of the firm so that shareholders get a bigger pay-off on their 

call option. They may do this by taking on 4igher risk projects with lower NPV s. If 

the projects are successful, shareholders will gain. If the projects fail, shareholders 

have the option to default on the firm's debt whilst being protected by their limited 

liability status. Debtholders on the other hand, are left to bear the consequences. The 
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value of their debt decreases because of the greater risk associated with defauit, 

bringing about a similar shareholder-bondholder conflict mentioned in Section 

2.4.2.3. 

Although bondholders will take precautions and use protective covenants, for example 

requiring that any new debt be subordinated to existing debt so as to ensure that the 

value of their claims do not deteriorate with additional issues of debt or require that 

firms hedge their earnings, exact protection is difficult to achieve. Therefore, 

according to the BSOPM, firms have incentives to increase firm risk. Derivatives may 

be used to achieve this so that the value of their shareholders' call option on firm 

equity is increased. 

2.5.2. Asymmetric Information Model 

Ljungqvist (1994) presents an asymmetric information model as a possible 

explanation as to why firms may, in the interest of shareholders, engage in speculative 

activities. Ljungvist (1994) assumes that speculation is an unobservable activity, a fair 

gamble and no penalty is incurred for unsuccessful gambles. Earnings act as a signal 

of firm profitability which is then reflected in share prices. Managers with private 

information about a firm's profitability are motivated to speculate without any 

downward risk. Such a manipulation of stock prices obscures the information about 

the true worth of the company conveyed by share prices. This way, managers of low

quality firm or distressed firms can delay shareholders' resolution about the firm's 

true quality because a successful gamble will increase profits and hence share prices, 

whereas an unsuccessful gamble will not penalise the firm. Shareholders will not be 

able to distinguish the higher share prices of low quality firms from that of high 

quality firms. Ljungvist (1994) concludes that, in the interest of shareholders, it may 

be better for firms to speculate than to not speculate at all. 
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2.5.3. Comparative Advantage 

Stulz (1996) gives some support to Ljungvist's (1994) asymmetric information theory 

of speculation. In a review of existing risk management literature and current risk 

..... . . . mfillagementpractices, Stulz (1996) believes that if firms with proprietary information 

about the direction of prices have a comparative advantage in using that information 

to speculate, then they should speculate. He gives an example of three firms with 

different credit ratings: AAA has a high credit rating, BBB has a lower credit rating 

and faces a high probability of entering distress and CCC is in distress. If firm AAA 

has private information that gives it a comparative advantage in the market that it 

trades in, it should speculate because a profitable trade will increase its profits while a 

soured trade will not affect its ability to continue its operations. For firm BBB, it 

should hedge its exposure rather than speculate because a bad speculative outcome 

will further propel it into distress. In the case of firm CCC, as the firm is already in 

distress, managers should speculate because higher firm volatility increases the 

possibility of alleviating the firm from a state of distress into a state of solvency. A 

bad speculative trade for CCC will not affect its already distressed state. On the other 

hand, hedging will not increase CCC' s shareholder value anymore than it already is 

and in the event of the firm defaulting, the value of the shareholders' investment is 

already worthless. 

''f!,. 

2.5.4. Coordinated Risk Management 

Schrand and Unal (1998) present an argument for corporate speculation on a similar 

comparative advantage basis as Stulz (1996) but differs in terms of motive. They 

identify risk as being composed of "core-business risk" and "homogeneous risk". 

Firms are said to have a comparative information advantage in bearing core-business 

risk as it is associated with firm activities and of which firms earn positive economic 

profits for bearing. Homogeneous risks are financial risks which firms do not have 

comparative information advantage in and earn zero economic profits for bearing. 

However, it is noted that not all firms have comparative advantage in core-business 

risks. Some may instead have comparative information advantage in homogeneous 

risks. Schrand and Unal (1998) postulate that firms are motivated to hedge the risks in 
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which they bear no comparative advantage and increase the risk in which they bear 

comparative advantage so as to increase, decrease or maintain the level of total risk. 

They call this allocation technique "coordinated risk management". 

2.6. Conclusion 

In conclusion, firms have motivations to increase firm value either through hedging or 

speculation. Theories of corporate hedging hypothesise that firms may be motivated 

by tax considerations, costs of financial distress, debt capacity, agency problems and 

information asymmetry problems. Corporate hedging may also be influenced by 

managerial personal considerations, use of alternative financing instruments and cost 

considerations. The theories of speculation perceive corporate speculation as a means 

of increasing, rather than decreasing, shareholder value. 
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3.1. Introduction 

Generally there are two strands of empirical research in the risk management 

literature. The first involves determining whether derivative users have higher risk 

than non-users of derivatives (Section 3.2) while the second, which is more common, 

involves testing optimal hedging theories to determine what motivates the use of 

derivatives as a hedging tool (Section 3.3). Below is a literature review of the 

empirical studies whose results have either supported or refuted the predictions of 

theory. 

3.2. Derivatives Use and Firm Riskiness 

This strand of research attempts to infer from measures of firm riskiness if firms use 

derivatives to increase or decrease firm risk. Unlike the theories of hedging, 

speculation theories have no formidable empirical implications and, because 

speculative transactions are often not observable, inferences have to be made from 

measures of firm riskiness. If firms use derivatives to hedge, then film risk for 

derivative users should, on average, be lower than firms that do not use derivatives. If 

firms use derivatives to take on more risk, that is to speculate, then their finn risk 

should be higher than those that do not use derivatives. 

It is also expected that if films use derivatives to hedge, then such firms should have 

lower sensitivity to changes in the prices of the underlying asset<:. As Scott and 

Peterson (1986) find, the equity values of unhedged firms are more sensitive to 

interest rate changes than equity values of hedged firms. Likewise, if firms use 

derivatives to speculate, such firms are expected to have higher exposures to the price 

risks of the underlying assets. 
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Hentschel and Kothari (1999) do a detailed examination on the relationship between 

derivatives usage and firm riskiness. For a sample of 425 large US financial and non

financial corporations, the derivatives user group were found to have statistically 

higher betas and leverage but similar standard deviation in equity returns compared to 

the non-user group. When the relationship between total risk and derivatives holdings 

(measured as the total notional principal amount of derivatives reported) are 

examined, no significant relationship is uncovered with derivatives accountable for 

less than 1 % of the variation in total risk. Examining the exchange rate and interest 

rate exposures, Hentschel and Kothari (1999) found no systematically higher or lower 

exposure estimates for the sample of derivative users compared to derivative non

users. The authors conclude that derivatives neither increase nor decrease firm risk 

and emphasise that there was no evidence of wide-spread speculation. 

Koski and Pontiff (1999) investigate a sample of mutual funds classified by 

MorningstaL The sample is divided into two groups as mutual funds derivative users 

and mutual funds derivative non-users. The higher moments of return distributions 

and risk characteristics for each are compared. They find no systematic differences in 

the average and variance of the risk measures nor statistically different performance 

measures between users and non-users. Koski and Pontiff (1999) find that mutual 

funds that belong to a fund family use derivatives more than other types of mutual 

funds. 

Examining a sample of thrifts, Schrand and Unal (1998) find that funds that conveiied 

from a mutual form of ownership to that of a stock ownership increased their total risk 

upon conversion by hedging interest rate risk (homogeneous risk) while increasing 

credit risk (core-business risk). The results were statistically significant and support 

the hypothesis that firms substitute core-business risk for homogeneous risk. The 

authors conclude that thrifts hedge interest rate risk to increase, rather than decrease 

total risk. 

Guay (1999) identifies a sample of new derivative users and performs several 

different analyses to determine if firms engage in derivatives activity to increase or 

reduce risk. Guay (1999) finds collective evidence that firms experience reduced total 

risk and risk exposures following the initiation of derivatives programs. Specifically, 
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compared to a matched controi sampie, New User firms' total risk, interest rate and 

exchange rate exposures are reduced significantly by 5%, 22% and 11 % respectively. 

The findings that both total risk and market risks decreased after initiation are 

evidence that firms do not use derivatives to coordinate risk management in the spirit 

of Schrand and Unal (1998). Guay (1999) also finds that the type of derivatives used 

by New Users are related to the risk exposures they face and that the incentives for 

derivatives usage are broadly consistent with optimal hedging theories. 

Using a sample of savings and loan associations (S&Ls) between the years 1985-

1989, Brewer, Jackson and Moser (1996) find no evidence that S&Ls use derivatives 

to increase their riskiness; the standard deviation of equity returns were found to be 

significantly negatively related to derivative holdings. Instead, they find that S&Ls 

use derivatives to manage their assets and liabilities to allow S&Ls to continue to 

provide loans even in times of increasing interest rates. 

3.3. Derivatives Use and Hedging Motivations 

In contrast to the empirical studies cited above, the following strand of empirical 

research tries to determine if the motivations to use derivatives by corporations are 

consistent with the predictions of optimal hedging theories. If they are, then it is 

inferred that derivatives are used by corporations for hedging purposes. Most of the 

empirical tests take on-balance sheet hedging as fixed and employ derivative 

securities data to examine the motivations behind the use of derivatives by a cross

section of firms. This is because derivatives give "cleaner" results with respect to risk 

hedging activities than would other risk management tools. Furthermore on-balance 

sheet hedging is difficult to distinguish and quantify. Hypotheses are formulated for 

the various hedging theories and relevant variables identified to act as proxies. The 

proxies are then compared for a sample of derivative users and non-users. 

The majority of empirical studies examine risk management choices across a number 

of different industries. Such cross-sectional studies do not control for the underlying 

risk exposure of firms. Underlying risk exposure is the risk that is inherent in the 
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nature of a firm's operations and the industry it operates in. To argue that derivatives 

are used to reduce the volatility of a firm's cashflows, ideally, the firm's underlying 

risk exposure should be controlled for. Francis and Stephan (1993), Dolde (1995) and 

Geczy, Minton and Schrand (1997) controlled for underlying risk exposure through 

some measure of volatility or exposure. The means of control employed by Tufano 

(1996) and Haushalter (2000) was by limiting their sample to one industry. However, 

interpretation of single industry studies must be treated with caution as it is difficult to 

apply the results of single-industry studies to other industries within an economy. 

Perhaps the first research to examine the relationship between derivatives usage and 

shareholder value was Dolde (1993). As part of a survey on risk management 

practices, Dolde (1993) calculated the rates ofreturn for 244 Fortune 500 firms over a 

two year period to determine if companies who manage risks have higher shareholder 

returns. The majority of respondents report that they use derivatives for hedging 

purposes. Using both Treynor (1966) and Sharpe (1966) performance measures, he 

found that risk management users outperformed the industry control group by 

approximately 1% per year. However it is difficult to interpret Dolde's (1993) results 

as it cannot determinatively conclude that the higher stock returns are attributed to the 

use of derivatives. 

3.3.1. Taxation 

From a survey of 169 non-financial companies in the United States, Nance, Smith and 

Smithson (1993) find that firms with larger investment tax credits and firms whose 

pre-tax income fall in the progressive region of the tax schedule are more likely to be 

derivative users than non-users. The results support the hypothesis that firms with 

more convex tax functions have greater motivations to hedge. Fok, Carroll and Chiou 

(1997) and Geczy, Minton and Schrand (1997) fail to find any support for the tax 

hypothesis while Mian (1996), using footnote disclosures of 3,022 firms, finds weak 

support for the taxation theory. 

Graham and Smith (1999) use a simulation method to model aspects of the tax code to 

determine if convexities in effective tax functions are significant enough to induce 
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corporate hedging. Using 80,000 COMPUSTAT firm-year observations, Graham and 

Smith (1999) find that approximately half of their sample face convex tax schedules; a 

quarter of which gained material tax savings of up to 40% of expected tax liabilities 

from using derivatives to hedge the volatility of taxable income. The results strongly 

support the tax based argument for hedging. Using a variant of Graham and Smith's 

(1999) simulation method, Graham and Rogers (1998) estimate the expected tax 

savings from a 1 % decrease in the volatility of sales revenue for a sample of 531 US 

firms. The study finds no evidence that the incidence of derivatives use increases with 

the convexity of effective tax functions. 

3.3.2. Cost of Financial Distress and Debt Capacity 

Nance et. al. (1993) use interest coverage ratio and debt ratio as proxies to test the 

hypothesis that firms use derivatives to reduce expected costs of financial distress. 

The study finds a negative association between the debt ratio and derivatives usage 

which is inconsistent with theory. Although the negative coefficient for the interest 

coverage ratio was consistent with expectations, it is not statistically significant. 

Using Altman's (1983) "Z-score", interest coverage ratio and debt ratio, Francis and 

Stephan (1993) also find no support for the costs of financial distress hypotheses. The 

study was conducted on a cross-sectional, time series sample of 1,061 firm-year 

observations with the underlying risk exposure controlled for by matching the 

standard deviation of a hedger firm's reported earnings per share for a ten year period 

with that of a non-hedger firm in the same industry in the United States. 

Dolde (1995) extensively examines the relationship between hedging and leverage for 

244 Fortune 500 firms. The study fmds that leverage is an insignificant explanatory 

variable for derivatives use when the underlying risk is not controlled for but becomes 

a significantly positive factor when underlying interest rate, exchange rate and 

commodity price risks are controlled for. Dolde (1995) also finds that high leverage is 

the cause of higher costs of financial distress (proxied by firm credit ratings) 

suggesting that highly levered firms are more likely to use derivatives to reduce 

expected costs of bankruptcy. 
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Graham and Rogers (1998) find a positive relationship between leverage, proxied by 

the long-term debt to book value of assets ratio and net amount of debt acquired 

during the sample period, and derivatives usage. This supports the hypothesis that 

hedging is related to increased debt capacities. Haushalter (2000) examines 

derivatives activity in the oil and gas industry of the United States and finds a positive 

correlation between the extent of hedging and financial leverage. His results also lend 

support to Stulz's (1996) idea that hedging is undertaken by corporations to increase 

debt capacity by substituting debt for equity. 

Smaller firms face higher costs of financial distress than larger firms (see Warner, 

1977). This indicates that smaller firms have greater incentives to use derivatives to 

hedge the costs of financial distress than do larger firms. Mian (1996), defining firm 

size as the book value of total assets minus the book value of common equity plus the 

market value of equity, finds the opposite - users of derivatives have larger firm 

values than non-users of derivatives. This contradicts the financial distress hypothesis. 

In fact, all the other empirical studies also find that films with derivatives have larger 

market values than fim1s without derivatives. 

3.3.3. Underinvestment Problem 

Limiting their sample to 372 Fortune 500 firms with foreign operations, foreign 

denominated debt or foreign competitors to ensure that the firms in their sample have 

similar underlying exposures to foreign currency risks, Geczy et. al. (1997) find that 

users of currency derivatives have higher growth opportunities and lower levels of 

internal funds than non-users of currency derivatives. The evidence strongly supports 

Froot, Scharfstein and Stein's (1993) costly external financing hypothesis. However, 

Geczy et. al. (1997) did not find support for the underinvestment problem caused by 

high agency costs as the long-term debt ratio was not found to be a significant 

determinant of currency hedging. To further extricate the endogenous relationship 

between hedging and capital structure decisions, Geczy et. al. (1997) used a 

simultaneous equation. No significant relationship between leverage and the tendency 

to use currency derivatives was found, further supporting Froot et. al.'s (1993) theory. 
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Using the same method of extrication, whilst also finding support for Froot et. al.'s 

(1993) theory, Graham and Rogers (1998) find leverage and debt capacity are 

significant determinants of derivatives use. However Mian (1996) cautions against the 

use of simultaneous equation models to extricate the endogenous effects because of 

the problems inherent in the methodology itself, quoting Titman and Wessels (1988): 

... (I)f the structure they use is correct, the power of their estimates is increased, but if 

their structure is incorrect, they impose bias. Given our current knowledge of these 

empirical relations, we believe progress is better served by documenting robust 

empirical relations into component effect.... (pp. 421; Mian, 1996) 

Gay and Nam (1998) extensively investigate Froot et. al.'s (1993) underinvestment 

theory. The study uses five grov,1:h opportunity proxy variables (market-to-book ratio, 

research and development expenses, price-earnings ratio, Tobin's q and the market

adjusted cumulative abnormal return) and investigates the interaction effect between 

firm cash stock and investment opportunities and the correlation between firm 

investment expenditure and internal cash flows. The results reveal that derivative 

users have higher growth opportunities, have lower cash stock and have lower 

correlation between investment expenditure and internal cash flows than derivative 

non-users. The study strongly supports the hypothesis that firms use derivatives to 

avoid underinvestment problems that occur as a result of costly external financing. 

Haushalter (2000) studies the United States' oil and gas industry. His sample consists 

of 100 oil and gas producers between 1992 and 1994. He finds evidence that 

companies that hedge price risks have greater leverage and greater restricted financing 

flexibility (measured by debt outstanding and cash holdings) than firms that do not 

hedge. He also finds that the extent of risk management is related to financing costs, 

economies of scale and basis risk of exchange-traded hedging instruments (measured 

by the fraction of production located in regions where prices are highly correlated 

with prices on which exchange-traded derivative instruments are based). Haushalter's 

(2000) findings support Froot et. al.' s ( 1993) theory that hedging reduces financing 

costs. 
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l'-~ance et. aL (1993), Fok~ et. al. (1997) a11d Dolde (1995), on the other hand, fi11d no 

support for the underinvestment and growth opportunities hypotheses while Mian 

( 1996) finds inconsistent results across different measures. 

3.3.4. Asymmetric Information 

To test DeMarzo and Duffie's (1991) theory that firms possess valuable information 

that shareholders do not and are therefore in better positions to hedge in the interest of 

shareholders, Geczy et. al. (1997) use the percentage of institutional ownership and 

the number of investment firms with analysts following the firm to proxy for 

informational asymmetry. Geczy et. al. (1997) hypothesise that firms with greater 

analysts' following and a large number of institutional investors have less information 

asymmetry and are thus less likely to use derivatives to hedge. Their findings do not 

support the hypotheses. Fok et. al. (1997) also find weak support for the relationship 

between institutional holdings and the likelihood of hedging. 

3.3.5. Managerial Risk A version 

Tufano (1996) studies in detail the motivations for risk management activity of firms 

in the North American gold mining industry. The study finds very weak evidence for 

shareholder value maximising risk management theories but very strong evidence for 

managerial self-utility maximisation hypotheses. Specifically, firms whose managers 

have a greater amount of stock ownership are found to manage gold price risk more 

than firms whose managers own a greater number of share options. The evidence 

shows that firms in the gold-mining industry use derivatives to reduce risks but the 

primary motivation for this seems to be ownership and managerial risk aversion. May 

(1995) also finds support for the hypothesis that Chief Executive Officers (CEOs) 

with more personal wealth vested in firm equity are likely to diversify. In contrast, 

Geczy et. al. (1997) find no support for the managerial self-utility maximisation 

hypotheses. 
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Tufano' s (1996) finding that the incidence of hedging is associated with the tenure of 

Chief Financial Officers - recently hired Chief Financial Officers (CFOs) manage risk 

more than longer tenured CFOs - provides support for DeMarzo and Duffie's (1995) 

and Breeden and Viswanathan's (1996) information asymmetry and signalling theory 

of hedging. May (1995) also finds that CEOs who are highly specialised and longer 

tenured are likely to diversify. 

3.3.7. Hedging Alternatives 

Nance et. al. (1993) do not find that convertible debt and preference shares are used as 

substitutes for derivatives use but finds that hedging is positively correlated with 

dividend yield and negatively correlated with liquidity ratios. Mian (1996) also finds 

that derivative users have higher dividend payout and dividend yields and lower 

liquidity ratios than derivative non-users. The findings support the hypothesis that 

hedging and other financial policies are substitutes. Geczy et. al. (1997) and Tufano 

(1996) also find that derivative users have smaller liquidity ratios. 

3.3.8. Economies of Scale 

Nance et. al. (1993), Francis and Stephan (1993), Mian (1996), Geczy et. al. (1997), 

Fok et. al. (1997) and Graham and Rogers (1998) find that firms that use derivatives 

are larger in size than firms that do not use derivatives. This supports the economies 

of scale in information and transaction cost hypothesis but contradicts the financial 

distress theory which hypothesises that smaller firms should have greater incentives to 

manage risk than larger firms. 
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3.4. New Zealand Evidence 

Only a few studies have examined the use of derivatives by New Zealand 

corporations. Berkman and Bradbury (1996) sample 116 companies in 1994 and find 

support for the tax incentive, expected costs of financial distress, agency cost and 

economies of scale theories. However, no support is found for the hypothesis that 

convertible debt and preference shares are used as substitutes for derivatives. 

Berkman and Bradbury (1996) also find that the proportion of shares held by directors 

are higher for the derivatives user group than the non-user group. 

Berkman, Bradbury and Magan (1997) and Prevost, Rose and Miller (1997) surveyed 

the use of derivatives by New Zealand firms and compared the results with those of 

other economies. Berkman et. al. (1997) surveyed 79 firms and find that New Zealand 

firms are more active users of derivatives (relative to size) and have more extensive 

reporting systems than American firms. New Zealand firms are found to have similar 

objectives for derivatives usage as American firms: namely, using derivatives to 

minimise funding costs, hedge contractual commitments and hedge short- and long

term contractual commitments. 

Prevost et. al. (1998) conducted a similar survey to Berkman et. al. (1997) using a 

larger sample and a comparative analysis was made not only with American surveys 

but with surveys from the United Kingdom (UK) and Germany. The results of the 

study agree with Berkman et. al. (1997) that New Zealand firms are active users of 

derivatives. Consistent with the American and UK studies, the most important reason 

for New Zealand firms using derivatives is to minimise fluctuations in real cash flows. 

Interestingly, the survey also reveals that New Zealand firms have a greater tendency 

to take views on prices than firms in the other countries - 70% of respondents use 

derivatives to reduce funding costs by occasionally taking views on the direction of 

prices with 32.7% doing so frequently, compared to 50% of German and American 

and 10% of UK firms who took views. 
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3.5. Research Questions 

Thus far, there has not been a New Zealand study that examines the relationship 

between derivatives use and firm riskiness. The finding that New Zealand 

corporations are active users of derivatives (Berkman et. al., 1997 and Prevost et. al., 

1998) and speculate more than corporations in other countries (Prevost et. al., 1998) 

is based on survey data which suffers from non-response biases, dishonest responses 

as well as possible misinterpretation of questionnaires by respondents. Is there wide

spread speculation among New Zealand firms? Or do hedging incentives outweigh 

speculative incentives? A direct way of examining this would be to study the risk and 

risk exposure characteristics of derivative users and derivative non-users. Therefore 

the first aim of this research follows the first strand of empirical research in the risk 

management literature to determine if derivatives are used by New Zealand 

corporations to increase or decrease firm riskiness. 

The second aim of this research follows the second strand of research to determine if 

New Zealand corporations are motivated to use derivatives in accordance with 

theoretical models of hedging. This study uses a much larger and recent sample of 

observations than Berkman and Bradbury (1996). 

In summary, the research questions are: 

1. Do New Zealand companies use derivatives to mcrease or decrease firm 

riskiness? 

11. Are New Zealand companies motivated to use derivatives in accordance with 

the theories of hedging? 
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3.6. Conclusion 

There is no consistent evidence that firms with derivatives have higher or lower firm 

riskiness. With the exception of the economies of scale in information and transaction 

cost hypothesis, evidence in support of the other hedging theories is not consistent. 

Empirical evidence on the use of derivatives by New Zealand corporations has been 

few, with two out of three of the New Zealand studies using the survey method which 

suffers from inaccuracies. 

This study examines the riskiness of firms with derivatives and firms without 

derivatives using a sample of New Zealand companies. It also attempts to determine if 

New Zealand firms are motivated to use derivatives in accordance with the 

predictions of hedging theories. 
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4.1. Introduction 

To achieve the two aims of this research, the methods of research are divided into 

two. The first involves defining the variables to measure firm riskiness, which are 

then used to carry out univariate and multivariate tests (Section 4.2). The second 

involves identifying appropriate variables to proxy for the various hedging theories, 

which are then used to carry out univariate and multivariate tests (Section 4.3). 

4.2. Derivatives Use and Firm Riskiness 

To investigate the relationship between derivatives use and firm riskiness, univariate 

and multivariate tests are carried out for a sample of derivative users and derivative 

non-users. The univariate test involves a comparison of means, medians and variances 

while the multivariate test involves deternrining ordinary lest squares (OLS) 

regression models and examining the significance and direction of the derivatives 

usage coefficient estimate. 

4.2.1. Definition of Derivative Users and Derivative Non-Users 

The Financial Reporting Standard 31: Disclosure of Information About Financial 

Instruments (FRS-31) issued by the Institute of Chartered Accountants of New 

Zealand (ICANZ), first came into effect for the fiscal year ended 31 December 1993. 

It requires, among other things, the disclosure of notional ( contract) and fair value 

amounts of derivative contracts outstanding at the balance sheet date in the ''Notes to 

the Accounts". Therefore, a derivatives user is identified as a firm whose annual 

report discloses the use of derivative instruments (swaps, futures, forwards, options, 
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swaptions, etc.) while a derivatives non-user is a firm that does not disclose any use of 

derivatives. 

For this research, a binary indicator variable is used to measure derivatives usage. The 

measure is flawed in that the binary indicator variable gives limited information of the 

extent of derivatives commitment. It is qualitative in nature and hence, no quantitative 

meaning at any given level is attached to it as opposed to the continuous measures of 

notional principal and fair values, both of which are measured on a numerical scale. 

An indicator variable that uses the value of "I" to indicate a derivatives user and "O" 

to indicate a derivatives non-user obscures the true derivatives positions (Saunders, 

1996). For example a $5 million dollar long position is treated the same as a long $10 

million dollar contract. However, in principle, there is no strict relation between the 

size of a contract and the sensitivity of its value of the underlying assets' price 

(Hentschel and Kothari, 1999). 

However, the dichotomous measure is preferred over the total notional and fair value 

measures because a preliminary search of annual reports found problems with the 

reporting of derivative contracts outstanding at balance date. There are inconsistent 

disclosures and some even fail to report such information in their annual reports. Due 

to New Zealand's small market, a continuous measure of exposure would result in 

many companies being dropped from the sample. 

Like the binary indicator variable, using the reported total notional and fair value 

measures also presents problems. The total notional amount indicates the extent of 

derivatives commitment by companies, but the reported amount by companies is often 

obscured due to the netting of an unspecified amount of 'long' and 'short' contracts 

and is often only reported categorically. For example, the financial instruments 

disclosure by Trans Power New Zealand Limited's 1995 Annual Report is as follows: 
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. . . The Group uses foreign exchange contracts to manage these exposures ... The 

notional contract amounts of foreign exchange instrument,; outstanding at balance 

date are as follows: 

Group 

30June 1995 30June 1994 

$000 $000 

Foreign exchange contracts 196.715 20,996 

The reported amounts have been arrived at after aggregation. In addition, the 

information that the total notional amount represents is obscured by the fact that firms 

enter into contracts with different maturities. As Smith (1995) describes: 

... assume firm A has $10 million (notional principal) of three-year interest rate 

swaps, firm B has $20 million of three-year swaps, and firm C has $10 million of 

seven-year swaps. Firm A clearly hedges less than either B of C, but comparing B 

with C is more difficult. For the next three years, B hedges more than C, but for the 

following/our years.firm C hedges more. (p. 28; Smith, 1995) 

The fair value measure also suffers from the same flaw. The fair value amounts are 

often reported as the difference between the market value and the contract value of 

derivative contracts which may provide a measure of outstanding derivative contracts' 

exposure. However, reported fair value amounts are also arrived at after netting off 

acquisitions and sales during the year (Hentschel and Kothari, 1999). 

As both continuous and dichotomous measures are flawed, to the extent that both 

measures have been used in previous studies, using the dichotomous measure yields 

results on the New Zealand environment that is comparable with previous studies. It is 

merely contaminated in a different way from Berkman and Bradbury (1996) which 

uses total notional and fair value measures. 

4.2.2. Definition of Firm Riskiness 
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Firm riskiness is measured using risk and risk exposure variables. Three risk variables 

are used: 

1. total risk, 

11. systematic risk, and 

111. idiosyncratic risk. 

1. Total risk (STDEV) is defined as the standard deviation of the continuously 

compounded daily rate of return for each firm year, a : 

a= i=l 

n-1 
[ 4.1 ] 

where: 

R; continuously compounded daily rate of return calculated as 

In( P, + D, ) where~ is the daily share price and D1 is the dividend 
P,_I 

return; 

R = average daily rate of return for the firm year; and 
n = total number of observations for a firm year. 

2. Systematic risk (BETA) is defined as the beta coefficient from a market model 

regression (Fama, Fisher and Roll, 1969) of continuously compounded daily 

stock returns against the continuously compounded daily returns on the New 

Zealand Stock Exchange Top-40 market index (NZSE-40) for each firm year: 

[ 4.2 ] 

where: 

R ., = continuously compounded daily rate of return on security j ; 
.I 
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R = continuously compounded daily rate of return on the market 1111 

portfolio proxied by the NZSE-40; 
Eu = random error term; and 

a,b = coefficients to be estimated. 

The market model assumes that returns on security i are linearly related to 

returns on a "market" portfolio and that the slope and intercept terms are 

constant over the time period during which the model is fitted to the data. 

3. Unsystematic risk (IDIO) is defined as the standard deviation of the residuals 

from the market model regression used to estimate the beta coefficient for 

each firm year. The NZSE-40 is the benchmark market index which consists 

of 40 of the largest and most liquid stocks listed on the New Zealand Stock 

Exchange. 

Because derivatives are used to hedge firm exposures to exchange rate and interest 

rate prices, the currency and interest rate exposure coefficients are also estimated: 

4. Exchange rate exposure (EXCHEXP) is defined as the coefficient from a 

regression of continuously compounded monthly stock returns against the 

monthly percentage changes of the Trade Weighted Index (TWI) for each firm 

year: 

( t,.,.TWI,J R., =a+b.1 --- +E-1 
1 1 TWI 1 

[ 4.3 ] 

where: 

1-1 

= continuously compounded monthly rate of return on stock j ; 

= monthly percentage changes in the Reserve Bank of New 

Zealand's Trade Weighted Index; 
= random error term; and 

= coefficients to be estimated. 
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5. I11terest rate exposure (If~TEXP) is defined as the coefficient from a regression 

of continuously compounded monthly stock returns against monthly 

percentage changes of the 90-day bank bill rate for each firm year: 

( 
/J,y90 I J R.1 =a+b.1 --· +&-1 

.I J r. J 
90,H 

[ 4.4 ] 

where: 

(
l1.r90,1 j\ 

= Continuously compounded monthly rate of return on stock j ; 

= monthly percentage change in the 90-day Bank Bill rate; 
r90,l-l 

= random error term; and 

= coefficients to be estimated. 

Since it is not possible to determine the underlying currencies of all derivative 

contracts, changes in the Reserve Bank of New Zealand's (RBNZ) Trade Weighted 

Index (TWI) is used as a measure of currency risk. The index tracks the major 

currencies that are traded (US dollar, British pound, Japanese yen and Australian 

dollar) in New Zealand. Changes in the 90-day bank bill rate is used as a measure of 

interest-rate risk because it is the benchmark interest rate. Exposure to commodity 

price risks are not examined because a trade-weighted index of the various 

commodity prices such as gold, oil, and wool do not exist. A preliminary check also 

revealed an extremely low number of commodity derivative users. 

4.2.3. Univariate Analysis 

The univariate analysis involves a two-tailed significance test on a sample of 

derivative users and derivative non-users for each of the risk and risk exposure 

variables defined in the previous section. If firms use derivatives to hedge, it is 

expected that the risk and risk exposure variables are lower for the sample of 

derivative users than for the sample of derivative non-users. Likewise, firms that use 

derivatives to speculate are expected to have higher than average firm risk and risk 

exposure variables. 
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The parametric Student t-test is used to test the hypothesis that the mean estimates of 

risk and risk exposure variables for both derivative users and derivative non-users are 

equal against the two-sided alternative that they are not. The significance levels are 

set at traditional levels of one and five percent. 

The t-test statistic is calculated as: 

where: 

s2 
p 

with ( n1 + n2 - 2) degrees of freedom [ 4.5 ] 

= difference between the two population means for a proxy variable; 

= sample size for the two samples; and 

. (n1 -l)S1
2 + (n2 -l)SJ 

= pooled variance estimate calculated as: --'----''----'---'--------'~--'-----'-
n1 + n2 -2 

The non-parametric Wilcoxon signed-ranks test is used to test the hypothesis that the 

median estimates of risk and risk exposure variables for both derivative users and 

derivative non-users are equal against the two-tailed alternative that they are not. The 

significance level are also set at the traditional levels of one and five percent. 

The Wilcoxon test ranks the absolute difference between each observation from the 

smallest to the largest, calculates the sum of the ranks of the positive differences, T+ , 

and the sum of the ranks of the negative differences, T_ , and determines whether the 

probability distribution of the observations above and below the medians are the 

same. The Wilcoxon test statistic can be approximated by a normal distribution when 

the sample size is large and is calculated as: 

[ 4.6 ] 

where: 
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the smaiier of the positive, T+ , and negative, T_ , rank sums; 
n(n + 1) 

mean calculated as ~-~ ; and 
4 

. . ✓n(n+1X2n+l) standard dev1at10n calculated as -~-~~-~ . 
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To further extricate the effects of derivatives usage on firm riskiness, the sample of 

derivative users and non-users is also broken down according to the type of 

derivatives used; ie. into samples of currency derivative users and non-users and 

interest-rate derivatives users and non-users. This allows for a better examination of 

firm sensitivity to changes in the TWI and 90-day Bank Bill rates. Firms that use 

cmTency derivatives to hedge currency exposures (EXCHEXP) should have lower 

EXCHEXP compared to firms that do not use currency derivatives. If interest rate 

derivatives are used by firms to hedge interest rate risks (INTEXP), then the sample of 

interest rate derivative users should have lower INTEXP than firms that do not use 

interest rate derivatives. By the same token, if the sensitivities to exchange rate risks 

for currency derivative users or interest rate risks for interest rate derivative users are 

higher than those for non-users, then it is an indication that currency derivative users 

or interest rate derivative users speculate. 

The mean and median values of the risk and risk exposure variables do not reflect 

variation in the extreme values. If some of the companies in the sample use 

derivatives to speculate (hedge) while others do not, then averaging or taking the 

median observation obscures the higher (lower) standard deviation of returns for those 

who speculate. Comparing the relative location of risk and risk exposure estimates 

between samples may reveal whether derivative users exhibit higher or lower 

distribution in riskiness than derivatives non-users. If the distribution of the risk and 

risk exposure estimates for the derivatives user group is higher than those for the 

derivatives non-user group, then there is evidence that derivatives users are riskier. If 

the distribution of the risk and risk exposure estimates for the derivatives users is 

lower than for the non-user group, the evidence shows that derivatives users are less 

riskier. 
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Arranging the variable estimates, x1, x2 , ... , x11 , of each sample in increasing order, the 

p th percentile is the estimate x such that p% of the measurements fall below that 

p'" percentile and (100%- p%) of the measurements fall above that point. The 

percentile rankings of each of the risk and risk exposure estimates for both the 

derivative user and non-user samples are compared at the 10th (low extreme) and 90th 

(high extreme) percentiles. To test the significance of the variation in the distribution 

of the risk and risk exposure estimates between the user and non-user sample, the 

F test is employed. The hypothesis of equal variances between the derivatives user 

group and the derivatives non-user group is tested against the two-sided alternative of 

unequal variances for each of the risk and risk exposure variables. The F statistic is 

calculated as: 

[ 4.7 ] 

with n1 - 1 numerator degrees of freedom and n2 - 1 denominator degrees of freedom 

where: 

s1
2 larger sample variance, and 

s; smaller sample variance. 

The significance levels are set at the five and one percent levels. If there is a 

significantly higher (lower) variation in a particular risk measure, then the hypothesis 

of equal distribution of variable estimates is rejected. The F tests of variation are also 

repeated for the sample of currency derivative users and non-users and interest-rate 

derivative users and non-users. 

4.2.4. Multivariate Analysis 

To determine if derivatives are used by firms to increase or decrease firm risk, a 

multivariate analysis is performed using the multiple regression technique. 
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The generai form of a muitiple regression mo<lel is: 

where: 

y 

/3,. 
E 

dependent variable; 

independent variable; 

coefficient; and 
random error term. 
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[ 4.8 ] 

Equation [ 4.8 ] shows that y, as the dependent variable, must be a function of k 

independent variables. The value of the coefficient /3,. determines the contribution of 

the independent variable x,., holding all other x variabies constant, and /30 is the y

intercept. The coefficients /J0 , /Jp .. ,, /Jk are unknown as they represent population 

parameters. The random error term, e, is assumed to be normally distributed with a 

mean equal to zero and a variance equal to the variance of the random errors . 

A problem with multiple regression is multicollinearity which is a situation where 

some or all of the independent variables are highly correlated. When this condition 

exists, the estimated regression coefficients can fluctuate widely from sample to 

sample, invalidating the use of the coefficients as an indicator of the relative 

importance of independent variables. To determine whether the independent variables 

in this study are highly correlated with one another or not, a correlation matrix 

analysis is conducted. The correlation coefficient between any two variable can never 

be greater than 1 or less than -1. The larger the absolute value of a correlation 

coefficient, the higher the association between the two variables. The smaller the 

absolute value, the smaller the association. A positive correlation indicates that both 

the variables move in the same direction while a negative correlation indicates that 

both variables move in opposite directions. Generally, a correlation of less than 0.20 

indicates low correlation. 

There are three regression models to be estimated. The first involves regressing the 

standard deviation of returns (STDEV) on the derivatives indicator variable (DERIV); 
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in the second, control variables are added to account for other factors that may affect 

finn risk; and the third regresses the standard deviation of returns on all of the control 

variables except the derivatives usage indicator variable. The control variables are 

growth opportunities, leverage and firm size. The equations to be estimated are: 

Model 1: 

Model 2: 

Model 3: 

where: 

STDEVjl 

DERIV 

LTDEBT 
MVBV 
SIZE 

[ijl 

[ 4.9 ] 

[ 4.10 ] 

[ 4.11 ] 

= standard deviation of equity returns; 

= indicator variable where a value of "l" indicates a derivative user 
and a value of "O" indicates a derivative non-user; 
= long-term liabilities normalised by firm size; 
= market-to-book value ratio; 
= market value of equity+ book value of total liabilities+ book value 

of prefen-ed capital; 
= beta coefficients to be estimated; and 

= error term. 

As the dependent variable, STDEV, is continuous, the ordinary least squares (OLS) 

regression model is used. Under the OLS method, the estimated model of best fit is 

the estimation for which the sum-of-squared residuals is minimised. The coefficient 

estimate shows how much the mean value of the dependent variable increases for 

every unit increase of the independent variable. The sign and the significance of the 

coefficients estimated is examined as well as the adjusted R 2 to show the model fit or 

how much of the total variation in stock returns can be attributed to derivatives usage. 
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The direction of the relationship between the standard deviation of returns and 

derivatives usage can be used to assess why New Zealand companies use derivatives. 

If a significant negative relationship is obtained between STDEV and derivatives 

usage, then the evidence is for derivatives being used by New Zealand firms to hedge. 

If a significantly positive relationship is estimated, then the evidence is for derivatives 

being used by New Zealand firms to speculate. Larger firms are expected to have 

lower standard deviation of returns than smaller firms while firms with more leverage 

are expected to have higher standard deviation of returns than firms with less debt. 

The relationship between market-to-book ratio and total risk is expected to be positive 

- firms with more growth opportunities are expected to face greater variation in 

returns. 

4.3. Derivatives Use and Hedging Motivations 

To determine if derivatives usage by New Zealand companies is motivated by factors 

associated with theoretical models of corporate incentives to hedge, hypotheses of the 

various hedging theories are formulated for the sample of derivative users and 

derivative non-users. Univariate and multivariate analyses are then carried out to 

determine if the hedging theories are supported or refuted by the sample of New 

Zealand companies. 

4.3.1. Hypotheses Formulation 

In this section, appropriate proxy variables are identified to act as surrogates for the 

hedging theories upon which hypotheses tests are conducted. To make sure that the 

theoretical interpretation of firm hedging motivations are captured, more than one 

proxy may be used for various hedging theories. 
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4.3.1.1. Taxation 

The taxation theory states that firms with greater convex effective tax functions have 

greater incentives to smooth expected cash flows by hedging. To proxy for tax 

convexities, the book value of tax loss carryforwards scaled by total assets (TLC) and 

the total amount of taxes paid per dollar of earnings before interest and tax (TAX) are 

used. It is expected that derivative users have higher TLC and lower TAX. 

4.3.1._2_. ___ C_o_s_ts_o_f_F_in_a_n_c_ia_l_D_is_tr_e_s_s_a_n_d_D_eb_t_C_a...._p_a_c1----"--·ty 

Four measures are used to proxy for the cost of financial distress and debt capacity 

hypothesis: 

1. firm size (SIZE), measured as the market value of equity plus the book value of 

preference capital and total liabilities; 

11. interest coverage ratio (INTCOV), measured as earnings before interest and tax 

divided by interest paid; and 

iii. long-term debt ratio (LTDEBT), measured as the book value of long-term 

liabilities divided by firm size. 

Theory predicts that smaller firms have greater motivations to hedge with derivatives 

because they face higher bankruptcy costs than larger firms. The interest coverage 

ratio measures how much of earnings is available for a company to pay its fixed 

interest obligations; the lower the interest coverage ratio, the higher the company's 

financial risk and therefore the greater the need for the firm to hedge. When 

calculating INTCOV, interest paid is set equal to one if the firm has no interest 

expense to avoid undefined figures, as in Berkman and Bradbury (1996). The long

term debt ratio is used to indicate the proportion of long-term debt derived from the 

firm's total market capitalisation. Theory predicts that the higher the proportion of 

long-term debt for a company, the higher its financial risk and consequently the 

greater the incentive to hedge. 
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4.3.1.3. Underinvestment Problem 

According to the agency cost theory, the greater the firm leverage (LTDEBT), the 

greater the shareholder-bondholder conflict and therefore the greater the incentive to 

underinvest. L TDEBT is measured as the book value of long-term debt normalised by 

firm size. In addition, Kalay (1982) also shows that lower dividend payout ratios 

(DIVP) help to reduce agency costs and thus the underinvestment problem. A firm 

that distributes a smaller dividend payout should have a greater retention rate and 

therefore have a greater amount of internal funds to finance projects instead of having 

to seek external financing. 

It is also hypothesised that the larger the proportion of a firm's value that is 

represented by growth opportunities, the higher ihe iikelihood that a firm will hedge 

to avoid possible underinvestment. The market-to-book value ratio (MVBV) depends 

on the expected level of profitability on book value which is positively impacted by 

growth expectations (Fairfield, 1994). Therefore, firms with higher MVBV are 

expected to be users of derivatives. Another similar measure of growth opportunity is 

the price-earnings ratio (PE). The higher a firm's PE, the higher the probability of a 

firm using derivatives. 

4.3.1.4. Asymmetric Information 

To test DeMarzo and Duffie's (1991) information asymmetry theory, Geczy, Minton 

and Schrand (1997) and Fok, Carroll and Chiou (1997) use percentage of institutional 

shareholdings to proxy for informational asymmetry. Geczy et. al. (1997) also use the 

number of investment firms with analysts' following sampled companies as a proxy. 

The greater the number of institutional ownership and the greater the number of 

analyst following suggests a lower extent of informational asymmetry and thus, the 

lesser the need to hedge. Unfortunately this information is not readily available for 

New Zealand firms and therefore will not be tested. 
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4.3.1.5. lVIauage:dal Risk A version 

The managerial risk aversion hypothesis predicts that managers who have greater 

stakes in the company will hedge more. The market value of the total number of 

shares beneficially held by directors (MNGRSH) is used to test this hypothesis. Such 

information is required to be reported in company annual reports. A positive 

relationship is expected between MNGRSH and derivatives use. 

In contrast, managers who own a greater number of options are expected to refrain 

from hedging so that the probability of their options being "in-the-money" increases. 

Ideally, the time to expiration of options should be considered because managers 

whose options are closer to expiration are more likely to refrain from hedging. 

However, such details are rarely reported and therefore, the total number of options 

outstanding (OPTION) is used as a proxy measure. A negative relationship is 

expected between OPTION and derivatives usage. 

Tufano (1996) use the tenure of Chief Financial Officers (CFOs) to test Demarzo and 

Duffie's (1995) and Breeden and Viswanathan's (1996) theory that better managers 

signal their ability by trading in derivatives. As the information about CFOs' tenure is 

not readily available for New Zealand firms, this theory will not be tested. 

4.3.1.6. Hedging Alternatives 

To test the hypothesis that firms' use of derivatives is affected by the use of 

alternative financing instruments, the book values of preferred capital (PREF) and 

conve1iible debt (CONVERT), both normalised by firm size, are used. It is expected 

that firms that issue more preference shares and convertible debt are less likely to use 

derivatives. 

The decision to use derivatives may also be affected by other financial situations, such 

as liquidity. The quick ratio (QUICK) is used to proxy for firm liquidity. The quick 

ratio indicates the amount of highly liquid assets that are available to pay a dollar of 
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current liabilities. It is expected that firms with iower liquidity face greater financial 

risk and are therefore more likely to hedge. 

4.3.1.7. Economies of Scale 

The economies of scale in information and transaction cost hypothesis predicts that 

larger firms are more likely to be derivative users. The market value of equity plus the 

book value of liabilities and preferred stock (SIZE) is used to proxy for economies of 

scale. 

4.3.2. Summary of Hypotheses 

A summary of the hedging theories, corresponding proxies, definition of proxy 

variables and the hypothesised relationship for derivative users and non-derivative 

users with respect to each of the specified proxy variables are presented in Table 4.1. 

4.3.3. Univariate Analysis 

The univariate analysis involves a two-tailed significance test on a sample of 

derivative users and derivative non-users for each of the proxy variables. The 

parametric Student t-test, described in Section 4.2.3., is used to test the hypothesis that 

the mean estimates of the proxy variables for both derivative users and derivative non

users are equal against the two-sided alternative that they are not. The significance 

levels are set at the traditional levels of one and five percent. The non-parametric 

Wilcoxon signed-ranks test, also described in Section 4.2.3., is used to test the 

hypothesis that the median estimates of the proxy variables for both derivative users 

and derivative non-users are equal against the two-tailed alternative that they are not. 

The significance levels are also set at the traditional levels of one and five percent. 
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Table 4.1. 
Summary of Hypotheses 

THEORY PROXY DEFINITION HYPOTHESISED 
RELATIONSHIP 

Taxation I. Tax loss 1. Tax loss I. User> Non-user 
carryforwards - carryforwards / 
TLC Total assets 

2. Taxes paid per 2. Total taxes paid/ 2. User< Non-user 
dollar of earnings - Earnings before 
TAX interest and tax 

Cost of Financial I. Firm size - SIZE 1. MV(Equity) + BY 1. User< Non-User 
Distress and Debt (Liabilities + 
Capacity Preferred Shares) 

2. Interest coverage 2. Earnings before 2. User < Non-User 
ratio - INTCOV interest and tax / 

Interest paid 
3. Long-tenn debt 3. BY (Long-term 3. User> Non-User 

ratio - L TDEBT liabilities)/ SIZE 
Underinvestment 1. Long-term debt 1. BV(Long-term 1. User> Non-user 
Problem ratio - LTDEBT liabilities)/ SIZE 

') Dividend payout 
,., 

Dividend per share 2. U:;er > Non-user .<., ,L, • 

ratio - DIVP / Earnings per 
share 

3. Market-to-book 3. MV(Equity) / BV 3. User> Non-user 
value ratio - (Equity) 
MVBV 

Managerial Risk 1. Managerial I. MY. (Total number I. User> Non-User 
Aversion shareholdings - of shares held 

MNGRSH beneficially by 
directors) in 
$millions 

2. Managerial option 2. Total number of 2. User < Non-User 
holdings - options 
OPTION outstanding in 

millions 
Hedging Alternatives 1. Preference shares - I. BY (Preference 1. User< Non - User 

PREF shares)/ SIZE 
2. Convertible debt - 2. BY (Convertible 2. User <Non - User 

CONVERT debt) I SIZE 
3. Quick ratio - 3. (Current assets - 3. User < Non - User 

QUICK inventories)/ 
Current liabilities 

Economies of Scale I. Firm size - SIZE I. MV(Equity) + BY l. User> Non-User 
(Liabilities + 
Preferred stock) 

Summary of hedging theories, proxy variables, definitions of proxy variables and hypothesised 
relationship for derivative users (USER) and non-derivative users (NON-USER) for each of the proxy 
variables 
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4.3.4. lviuiiivariate Anaiysis 

Univariate analysis cannot distinguish between the variables that proxy for possible 

explanations of derivatives hedging while holding all other proxies constant. To 

overcome this, a multivariate analysis is performed using the multiple regression 

technique. Because this study aims to determine the factors that drive New Zealand 

companies to use derivatives to hedge, the independent variables will be the proxy 

variables described in Table 4.1 while the dependent variable will be the derivatives 

usage indicator variable (DERIV). To determine if multicollinearity exists between all 

independent variables, a correlation matrix is examined. A correlation of less than 

0.20 between two variables is deemed to mean low correlation. 

As the measure of derivatives usage (the dependent variable) is an indicator binary 

variable and therefore dichotomous, a multiple logistic (LOGIT) regression 1s 

employed. An annual report that discloses the use of derivatives instruments 1s 

assigned a value of "l" indicating it is a derivative user. A value of "O" is assigned if 

an annual report does not report any use of derivatives, indicating a derivative non

user 

Logistic regression is similar to the OLS linear regression model in that the methods 

employed to analyse a linear regression model, such as statistical tests, may also be 

used on a logistic regression model. However, logistic regression differs from linear 

regression models in two important respects. The first is the nature of the relationship 

between the dependent and independent variables. Under the logistic regression, the 

probability of an event occurring is predicted. The probability values are bounded to 

fall within the range of zero and one. When plotted, the cumulative probability values 

give an S-shaped logistic distribution curve, which depicts the "gradual" approach of 

the probability of an event occurring to the limit of zero (limit of one) as the level of 

the independent variable drops (increases). In contrast, for linear regression models, 

the relationship between the dependent and independent variables are direct. A second 

important difference between the logistic and linear regression models is the 

distribution of the error term, s, of Equation [ 4.8 ]. The error term of a logistic 

regression follows the binomial distribution whereas the error term of a linear 

regression follows the normal distribution. 
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When using logistic regression, the interpret.ation of the estimated coefficients differ 

from that of the OLS linear regression model. In linear regression, the coefficients are 

interpreted as the change in the dependent variable associated with a one unit change 

in the independent variable, all other independent variables constant. In logistic 

regression, the coefficient estimates are not interpreted as marginal effects on the 

dependent variable as such but instead as the estimate of the probability or the 

likelihood of an event occurring that is attributed to an independent variable, holding 

all others constant. The greater (smaller) the estimated coefficient, the greater 

(smaller) the probability of an event occurring. Interpretation of the coefficient signs 

do not differ from linear regression models; positive values imply greater probabilities 

of an event occurring; negative values imply decreased probabilities. The sign and the 

statistical significance of the coefficient estimates are examined to distinguish which 

of the hedging theories hold for New Zealand corporations. 

4.4. Sample Construction 

Because FRS-31 came into effect for the financial year ended 31 December 1993, 

annual reports produced after 31 December 1993 can be searched to identify firms 

that did or did not engage in derivatives activity. The sample is made up of a pooled 

sample of firm-year observations of New Zealand companies listed on the New 

Zealand Stock Exchange (NZSE) between 1 January 1994 and 31 December 1998. An 

initial sample of719 firm years covering 164 companies was obtained. Subsidiaries of 

parent companies already in the sample, companies that were merged or acquired and 

companies that were not included in the Datex database were excluded. Further, 

financial institutions are not considered in this study as they are active providers and 

users of derivative products and services. 

Annual reports from 1995 onwards were obtained from the Datex database of annual 

reports. Annual reports that were missing from the Datex database were manually 

searched for from the University of Canterbury's MacMillan Brown Library's and 

Lincoln University Library's annual report collections. Where further annual reports 
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were not available, the firms were contacted directly. /1,. firm year is dropped when 

annual repo11s or complete sets of data for that firm year could not be obtained at all. 

Daily share price data covering a full financial year for each firm were obtained from 

the Datex database of share price histories. Where there were no share price data for a 

full financial year, the firm year was also dropped (eg. if a firm's financial year in the 

sample was 30 June 1994, the share price for that financial year must cover the period 

I July 1993 to 30 June 1994. Otherwise, the firm year was dropped). This is to ensure 

that the period the risk and risk exposure measures are calculated for corresponds with 

the period other variables are collected for. Companies are not required to have a full 

five-year history as pooled samples treat each observation as independent. The final 

sample consists of 521 firm years from 128 companies. None of the financial 

statements disclosed speculative derivatives activities. Table 4.2 shows the 

components of yeariy observations that make up the final pooled sample. 

Table 4.2 
Description of Research Sample 

Panel A: Time series distribution of Firm Year Observations 
Year 1994 1995 1996 
Original Sample 155 148 134 
{% of total) (22%) (21%) (19%) 
Filtered Sample 90 109 108 
(% of total) (17%) (21%) (21%) 

Panel 8: Breakdown of Derivatives User and Non-User Sample 
Year 1994 1995 1996 
Derivative Non-User 42 48 48 
{% of pool) (8%) (9%) (9%) 
Derivative Users 48 61 60 
(% of pool) (9%) (12%) {11.5%) 

Panel C: Frequency of Firm Observations 
Frequency 1 2 3 
Number of Firms 12 13 8 
(% of total) (9%) (10%) (6%) 

1997 1998 Total 
137 145 719 

(19%) (20%) (100%) 
105 109 521 

(20%) (21%) (100%) 

1997 1998 Total 
45 38 221 

(9%) (7%) {42%) 
60 71 300 

(11.5%) (14%) {58%) 

4 5 Total 
19 76 128 

{15%) (59%) (100%) 

Panel A shows the time series distribution of the firm year observations as well as, in brackets, the 
proportion of firm year observations as a percentage of the total from 1994 to 1998 for both the original 
sample and the final sample. Panel B shows the breakdown of the firm year observations as well as, in 
brackets, the proportion of finn year observations as a percentage of the pool sample for both the 
derivatives user sample and the derivatives non-user sample. Pane! C shows the frequency of 
observations recorded for each firm and in brackets, the proportion of firms as a percentage of the total 
number of sampled firms. 
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Panei A shows that after filtration, the proportion of firm year observations in the 

filtered sample closely resembles the proportion of firm year observations in the 

original sample and therefore represents a fair distribution of observations across the 

yearly sub-samples. There are more derivatives users than derivative non-users in the 

final sample as shown in Panel B: out of the filtered pooled sample of 521 firm years, 

221 were classified as "non-users" and the remaining 300 classified as "users". It 

appears that the number of derivatives users has increased since 1994 with 1998 

having the highest number of users. Panel C shows that close to 60% of the firms 

were sampled for all of the five years. Only 9% were sampled once. 

Data for the Reserve Bank of New Zealand's (RBNZ) Trade Weighted Index (TWI) 

and the 90-day Bank Bill rate were obtained from Statistics New Zealand's PC-Infos. 

Data for the New Zealand Stock Exchange Top-40 (NZSE-40) index were obtained 

from the Datex database of share prices. 

4.5. Violation of Assumptions About Data Distribution 

To apply the statistical tests and multivariate regressions, the pooled sample assumes 

normality and independence of observations. However, such assumptions often do not 

hold. The most common econometric problems encountered are heteroscedasticity 

and serial correlation. Heteroscedasticity is present when the variance of the error 

terms, s, from a multivariate regression are not constant over the range of explanatory 

variables. This affects the standard errors and thus the computation of test statistics of 

the regression coefficients. Serial correlation arises when a significant pattern exists in 

the error term such that the value e,_1 improves the predictability of the value s, . 

For the linear regression model, heteroscedasticity is adjusted using White's (1980) 

method. To address the serial correlation problem, the panel structure of the pooled 

sample is broken down so that each year's data are presented separately. 
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4.6. Conclusion 

Derivatives usage is measured using a binary indicator variable. The derivatives user 

variable is assigned a value of" l" if a firm reports the use of derivative instruments in 

its annual report and assigned a value of "0" if a firm does not report any use of 

derivative instruments. The sample consists of 521 pooled firm-year observations for 

128 New Zealand companies over a five-year period from 1994 to 1998. 

To examine the differences in firm riskiness between derivatives users and derivatives 

non-users, a univariate test of mean and median observations is carried out. Fmiher, 

the dispersion of the parameter estimates are also examined to determine if the sample 

of derivative users have higher or lower variances in observations. OLS regressions 

are then carried out to determine if derivatives are responsible for the total variation in 

firm returns. 

To detennine if New Zealand firms are motivated to use derivatives in ways predicted 

by hedging theories, mean and median proxy variables are tested for the sample of 

derivatives users and non-users. This is followed by a logit regression to distinguish 

among all the possible hedging theories. 



60 

eollt4P<JlJR 5: 

RCSC-AReoll RCS'll.f<JS 

5.1. Introduction 

Section 5.2. presents the results of the univariate and multivariate analyses of the 

relationship between firm riskiness and derivatives usage. Section 5.3 presents the 

results of the univariate and multivariate analyses of the tests of optimal hedging 

theories. 

5.2. Derivatives Use and Firm Riskiness 

The risk characteristics of firms that use derivatives should differ from those that do 

not use derivatives in several ways because derivatives allow firms to either transfer 

or assume more risks. It is expected that firms that use derivatives to hedge should 

have measures of risks that are lower than firms that do not use derivatives. On the 

other hand, firms that use derivatives to speculate should have higher risk measures 

than the average non-user. Likewise, firms that use derivatives to hedge are also 

expected to have lower exposures to exchange rate and interest rate risks than firms 

that do not. The opposite is expected for firms that use derivatives to speculate. 

5.2.1. Results: Univariate Analysis 

To determine the difference in risk and risk exposure characteristics related to firm 

use of derivatives, the hypotheses of no difference in mean and median estimates of 

risk and risk exposure estimates between derivative users and derivative non-users are 

tested against the alternative that they are not. Table 5.1 presents the results of the 

univariate analysis. Panel A shows the results for users and non-users of both 

currency and interest-rate derivatives while Panel B and Panel C show results for 
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currency derivatives users and non-users and interest-rate derivatives users and non

users, respectively. 

Panel A of Table 5.1 shows that the pooled sample of firms that use all derivatives have 

significantly lower standard deviation of returns (STD EV) and idiosyncratic risk (IDIO) 

than firms that do not use derivatives. The t-test for the systematic risk (BETA) of both 

user and non-user groups is not significantly different (0.5323 versus 0.5626). The 

absolute mean value of the exchange-rate exposure (EXCHRA TE) and interest-rate 

exposure (INTRA TE) measures are lower for the user group, but not significantly 

different from the non-user group. The periodic estimations also present similar 

findings. Median STDEV and IDIO are consistently significantly lower for the user 

group than for the non-user group. The absolute median exposure estimates are not 

statistically significantly different between the user and non-user groups thus providing 

similar evidence as the mean figures. 

The evidence that derivatives users have significantly lower total risk and idiosyncratic 

risk strongly supports the hypothesis that New Zealand firms use derivatives to hedge 

and not to speculate. However, there is no evidence that users of derivatives have 

significantly lower or higher sensitivity to the underlying assets of currency and interest 

rate derivative contracts. 
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Table 5.1 
Univariate Analysis of Risk and Risk Exposures of Derivative Users and Nonusers 

POOLED 1994 1995 
MEAN MEDIAN MEAN MEDIAN MEAN MEDIAN 

Risk USER NONUSER USER NONUSER USER NONUSER USER NONUSER USER NONUSER USER NONUSER 
Variables --t-statistic Wilcoxon statistic --I-statistic Wilcoxon statistic --/-statistic Wilcoxon statistic 

(p-value) (p-value) (p-va/ue] (p-va/ue) (p-va/ue) (p-va/ue] 
Panel A: All Derivatives 

STDEV 0.0277 0.0592 0.0209 0.0325 0.0287 0.0627 0.0254 0.0459 0.0325 0.0631 0.0217 0.0296 
8.1658 7.1206 4.9007 3.8942 2.7966 2.9024 

(0.0000) (0.0000) (0.0000) (0.0001) (0.0061) (0.0037) 

BETA 0.5323 0.5626 0.5020 0.4068 0.7377 0.6457 0.7478 0.5541 0.6063 0.6535 0.5374 0.4441 
0.2996 2.0021 0.8412 1.1768 0.1289 1. 1994 

(0.7646) (0.0453) (0.4025) (0.2393) (0.8976) (0.2304) 

1D1O 0.0269 0.0583 0.0196 0.0321 0.0268 0.0618 0.0227 0.0457 0.0317 0.0620 0.0203 0.0294 
8.1894 7.3270 5.0270 4.1530 2.8263 3.0489 

(0.0000) (0.0000) (0.0000) (0.0000) (0.0056) (0.0023) 

EXCHEXP 0.8322 0.8957 0.4966 0.4778 1.9519 1.8503 1.7104 1.0717 0.4530 1.2907 0.7712 1.0720 
0.1460 0.4702 0.1305 0.7238 0.8613 0.7172 

(0.8840) (0.6382) (0.8965) (0.4692) (0.3910) (0.4732) 

INTEXP -0.1881 -0.2773 -0.1992 -0.1529 -0.4999 -0.4825 -0.4944 -0.5149 0.0769 -0.1131 -0.0768 -0.0691 
0.9079 0.5155 0.1404 0.3276 0.7566 0.3082 

(0.3643) (0.6062) (0.8886) (0.7433) (0.4509) (0.7579) 

Panel B: Currency Derivatives 

STDEV 0.0282 0.0488 0.0210 0.0260 0.0295 0.0539 0.0233 0.0360 0.0335 0.0543 0.0226 0.0263 
4.9952 4.6144 3.1641 2.6799 1.7870 2.0794 

(0.0000) (0.0000) (0.0021) (0.0074) (0.0768) (0.0376) 

BETA 0.6027 0.5125 0.5692 0.4022 0.8279 0.6203 0.8000 0.5419 0.7213 0.5746 0.6308 0.4058 
0.8652 4.2515 1.8480 2.4590 0.3853 2.8611 

(0.3873) (0.0000) (0.0680) (0.0139) (0.7008) (0.0042) 

1D1O 0.0273 0.0479 0.0198 0.0249 0.0273 0.0530 0.0211 0.0353 0.0326 0.0534 0.0225 0.0261 
5.0386 5.0114 3.3127 3.0366 1.8326 2.2652 

(0.0000) (0.0000) (0.0013) (0.0024) (0.0697) (0.0235) 

EXCHEXP 0.9543 0.7968 0.5269 0.4408 1.8635 1.9030 1.7331 1.2223 1.2948 0.5315 0.9525 0.6700 
0.3516 0.7539 0.0486 0.6838 0.7557 0.2659 

(0.7253) (0.4509) (0.9614) (0.4941) (0.4515) (0.7903) 

Panel C: Interest rate Derivatives 

STDEV 0.0218 0.0494 0.0183 0.0278 0.0291 0.0490 0.0228 0.0307 0,0236 0.0533 0.0181 0.0269 
6.4053 7.8630 2.0687 1.9913 2.2421 3.1547 

(0.0000) (0,0000) (0.0416) (0,0464) (0.0271) (0.0016) 

BETA 0.5698 0.5366 0.5377 0.4540 0.8830 0.6569 0.8184 0.6694 0.5555 0.6538 0.5453 0.5084 
0.2998 2.6259 1.6651 1.7948 0.2247 0.3644 

(O. 7644) (0.0086) (0.0995) (0.0727) (0.8227) (0.7155} 

1D1O 0.0205 0.0486 0.0170 0.0268 0.0266 0.0479 0.0195 0.0295 0.0226 0.0524 0.0173 0.0263 
6.5985 8.3873 2.1956 2.3223 2.3007 3.3682 

(0.0000) (0.0000) (0.0308) (0.0202) (0.0234) (0.0008) 

INTEXP -0.1774 -0.2446 -0.1650 -0.1930 -0.5412 -0.4811 -0.5250 -0.4899 0.2407 -0.0738 -0.0916 -0.0691 
0.6268 0.8639 0.3847 0.4914 1.0545 0.5411 

(0.5311) (0.3876) (0.7014) (0.6232) (0.2941) (0.5884) 
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Table 5.1 [Continued] 

1996 1997 1998 
MEAN MEDIAN MEAN MEDIAN MEAN MEDIAN 

Risk USER NONUSER USER NONUSER USER NONUSER USER NONUSER USER NONUSER USER NONUSER 
Variables --t-statistic Wilcoxon statistic --I-statistic Wilcoxon statistic --I-statistic Wilcoxon statistic 

(p-value) (p-va/ue) (p-value) (p-value) (p-va/ue) (p-value) 
Panel A: All Derivatives 

ST0EV 0.0226 0.0624 0.0178 0.0269 0.0235 0.0493 0.0180 0.0328 0.0308 0.0584 0.0228 0.0304 
3.9974 3.6324 4.3268 3.5711 3.5413 2.2033 

(0.0001) (0.0003) (0.0000) (0.0004) (0.0006) (0.0276) 

BETA 0.3468 0.6387 0.2910 0.3904 0.4686 0.3361 0.4463 0.2461 0.5404 0.5280 0.5192 0.4804 
1.2092 0.5224 0.7935 2.5771 0.1374 0.6136 

(0.2293) (0.6014) (0.4293) (0.0100) (0.8910) (0.5395) 

1010 0.0223 0.0617 0.0174 0.0269 0.0240 0.0483 0.0178 0.0321 0.0290 0.0572 0.0217 0.0322 
3.9825 3.6076 4.0206 3.4060 3.5922 2.3368 

(0.0001) (0.0003) (0.0001) (0.0007) (0.0005) (0.0194) 

EXCHEXP 1.1324 2.4554 0.5020 0.6545 0.1486 -1.5752 -0.0978 -0.6308 0.7249 0.2976 -0.0059 -0.2221 
1.0810 0.2813 1.8309 1.4343 0.5769 0.6009 

(0.2821) (0. 7785) (0.0700) (0.1515) (0.5652) (0.5479) 

INTEXP -0.5341 -0.2912 -0.4890 -0.3206 -0.2235 -0.5242 -0.2164 -0.1317 0.1174 0.0519 0.1175 -0.0045 
0.9748 1.6106 1.1468 1.0846 0.5589 0.2321 

(0.3319) (0.1073) (0.2541) (0.2781) (0.5774) (0.8165) 

Panel B: Currency Derivatives 
-----· ----- ----.-,--~,--_ --

ST0EV 0.0237 0.0493 0.0160 0.0227 0.0250 0.0395 0.0169 0.0234 0.0286 0.0481 0.0228 0.0262 
2.3628 2.6152 2.1993 2.2717 2.4897 1.5159 

(0.0200) (0.0089) (0.0301) (0.0231) (0.0143) (0.1295) 

BETA 0.4267 0.5036 0.3954 0.2868 0.5133 0.3589 0.4310 0.3335 0.5470 0.5289 0.5163 0.5120 
0.3042 1.3221 0.8880 2.0523 0.2061 0.4185 

(0. 7616) (0.1862) (0.3766) (0.0401) (0.8371) (0.6756) 

1010 0.0232 0.0488 0.0157 0.0227 0.0262 0.0388 0.0168 0.0221 0.0266 0.0468 0.0207 0.0254 
2.3731 2.7052 1.8945 1.9915 2.5607 1.7763 

(0.0194) (0.0068) (0.0610) (0.0464) (0.0118) (0.0757) 

EXCHEXP 1.0593 2.0793 0.4533 0.7525 0.1280 -0.9649 0.0884 -0.5434 0.5309 0.6053 0.3087 -0.1780 
0.7990 1.5022 1.1022 1.2725 0.1029 0.5549 

(0.4261) (0.1330) (0.2729) (0.2032) {0.9183) (0.5790) 

Panel C: Interest rate Derivatives 

STDEV 

BETA 

ID10 

INTEXP 

0.0186 0.0490 0.0158 0.0235 0.0171 0.0429 0.0167 0.0280 0.0236 0.0522 0.0201 0.0365 
2.6819 3.4296 4.0681 4.2150 3.8361 4.1082 

(0.0085) (0.0006) (0.0001) (0.0000} (0.0002} (0.0000) 

0.3959 0.5091 0.3388 0.2910 0.5476 0.3468 0.5029 0.3135 0.5889 0.4989 0.5394 0.4756 
0.4243 0.5433 1. 1419 3.1946 1.0363 1.5294 

(0.6722) (0.5869) (0.2562) (0.0014) (0.3024) (0.1262} 

0.0181 0.0486 0.0157 0.0235 0.0164 0.0431 0.0163 0.0296 0.0215 0.0510 0.0181 0.0362 
2.6992 3.4771 4.1914 4.4547 3.9211 4.3544 

(0.0081) (0.0005) (0.0001) {0.0000) (0.0002) (0.0000) 

-0.7014 -0.3153 -0.4791 -0.3393 -0.0451 -0.4996 -0.0680 -0.2117 -0.0031 0.1633 0.0331 0.0522 
1.4174 0.8897 1.6502 1.3251 1.4790 1.1417 

(0.1593) (0.3737) (0.1020) (0.1851) (0.1421) (0.2536) 

STDEV is the standard deviation of daily equity returns; BETA is the beta coefficient from a market 
model regression of daily equity returns on daily returns of the NZSE-40 market index; IDIO is the 
standard deviation of the residuals from the market model regression used to obtain BETA; EXCHEXP is 
the coefficient from a regression of monthly share returns on monthly percentage changes of the Trade 
Weighted Index; INTEXP is the coefficient from a regression of monthly share returns on the monthly 
percentage changes of the 90-day Bank Bill rate. The t-test tests the null hypothesis of no difference in 
mean variable estimates between derivative users and non-users. The Wilcoxon test tests the null 
hypothesis of no difference in median variable estimates between derivative users and non-users. 
Numbers in parentheses are the associated t and Wilcoxon statistic probability values. Numbers in bold 
indicate a significant test statistic at the five or one percent level. Panel A shows the sample of users and 
non-users of both currency and interest-rate derivatives. Panel B shows the sample of users and non-users 
of cmrency derivatives. Panel C shows the sample of users and non-users of interest-rate derivatives. 
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For users of currency derivatives, Panel B shows that the t-tests for the pooled sample 

results also find significantly lower STDEV and IDIO for currency derivative users than 

for cmTency derivative non-users. Mean BETA and EXCHEXP estimates are higher for 

the currency derivative user group than for the currency derivative non-user group but 

not significantly different. With a few exceptions, the sub-sample results present similar 

findings. The pooled sample median STDEV and IDIO are also consistently 

significantly lower for currency derivative users than for non-users. The pooled sample 

BET A is significantly higher for the user group than for the non-user group but this is 

not consistent across all periodic sub-samples. In agreement with mean analysis, the 

Wilcoxon test also did not find EXCHEXP between both user and non-user groups to be 

significantly different. Again, the results show strong support for the hypothesis that 

currency derivatives are used by New Zealand firms to hedge and not to speculate. 

There is however no evidence that currency derivatives are used to significantly 

increase or lower firm exposures to exchange-rate risks. 

Panel C shows the same results for interest rate derivative users. The average interest 

rate derivatives user has significantly lower STDEV and IDIO than the average interest 

rate derivative non-user. Average BETA and INTEXP are not significantly higher or 

lower for either group. The median STDEV and IDIO are also consistently significantly 

lower for interest rate derivative users than for interest rate derivative non-users. The 

pooled sample median BETA is significantly higher for the user group but this is not 

consistently so across sub-samples. Similar to currency derivative users, interest rate 

derivative users do not have significantly different sensitivities to changes in the 90-day 

Bank Bill rate than non-users of interest rate derivatives. 

Overall, the evidence presented in Table 5.1 strongly supports the hypothesis that New 

Zealand firms use derivatives to hedge firm-specific risks: derivative users have 

significantly lower total and idiosyncratic risks but not significantly different market 

risk. However, the evidence cannot eliminate the possibility that derivatives are used to 

speculate; derivative users do not have significantly lower exposures to exchange or 

interest rate risks than derivative non-users. 

Table 5 .1 reports only the mean and median values of the risk and risk exposure 

variables, It does not reflect the variation in the extreme distribution of parameter 
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estimates due to the obscuiation that occurs under measures of central tendencies. It is 

possible that some companies that use derivatives have higher risk and risk exposure 

estimates because of speculative activities. On the other hand, if companies use 

derivatives to hedge, then the variation in risk and risk exposure estimates should be 

lower, even at the extreme. Therefore if there are widespread hedging activities, the 

sample of derivative users should have lower variation in firm riskiness than derivative 

non-users. If companies speculate, the sample of derivative users should have higher 

variation in risk and risk exposure estimates than derivative non-users. 

Table 5 .2 reports the dispersion of risk and risk exposure variable estimates for both 

users and non-users of derivatives. SD reports the standard deviation of each of the risk 

and exposure variables (ie. the standard deviation of STDEV, the standard deviation of 

BET A, etc). The 1 Oih and 90ih percentile estimates are shown by the columns headed 

10% and 90% respectively. The F-test tests the null hypothesis that the variance of 

each variable for both user and non-user category are equal against the alternative that 

they are not. 

Table 5.2 show that derivative users have lower variation in STDEV and IDIO than 

derivative non-users across pooled and yearly sub-samples. BETA is also found to be 

generally lower for the user sample against the non-user sample. However there is no 

consistent evidence that derivative users have consistently lower exchange rate and 

interest rate exposures than derivative non-users. This is evidenced from the slightly 

higher 10th percentile estimates for the user group than the non-user group across 

samples. But the 90th percentile values are generally lower for the former than the latter. 

The F-test shows that the STDEV, BETA and IDIO are consistently significantly less 

dispersed for derivative users than for non-users. The pooled sample EXCHEXP are 

also found to be significantly less dispersed for derivatives users than for non-users but 

is not consistently so across sub-samples. In contrast, the results do not find INTEXP to 

be consistently significantly more or less dispersed for either users and non-users. 



Chapter 5 Research Results 66 

Table 5.2 
Dispersion of Risk and Risk Exposure Variables 

SD 10% 90% F-TEST 
USER NONUSER USER NONUSER USER NONUSER F-VALUE p-va/ue 

Pooled Sample 

ALL STDEV 0.0247 0.0604 0.0129 0.0151 0.0468 0.1298 5.9852 0.0000 
DERIVATIVES BETA 0.4391 1.6780 0.1108 -0,3513 0.9588 1.2796 14.6013 0.0000 

1010 0.0250 0.0598 0.0122 0.0145 0.0468 0.1282 5.7402 0.0000 
EXCHEXP 3.9395 5.9787 -1.9737 -3.3271 4.1659 6.0487 2.3032 0.0000 
INTEXP 1.0724 . 1.1567 -0.9227 -1.1150 0.5430 0.6496 1.1633 0.2334 

CURRENCY STDEV 0.0262 0.0534 0.0129 0.0145 0.0489 0.1166 4.1619 0.0000 
DERIVATIVES BETA 0.4876 1.3912 0.1511 -0.1377 1.0900 1.0597 8.1643 0.0000 

IDI0 0.0266 0.0529 0.0117 0.0135 0.0484 0.1148 3.9785 0.0000 
EXCHEXP 3.9773 5.3913 -2.7284 -2.6023 4.2965 5.7639 1.8349 0.0000 

INTEREST-RA TE STDEV 0.0128 0.0526 0.0128 0.0148 0.0323 0.1120 16.9343 0,0000 
DERIVATIVES BETA 0.3870 1.3423 0.1784 -0.1113 1.0480 1.0813 12.0303 0,0000 

IDI0 0.0129 0.0521 0.0115 0.0137 0.0322 0.1116 16.3090 0.0000 
INTEXP 1.1539 1.0947 -0.7409 -1.1080 0.3814 0.6980 1. 1111 0,4558 

1994 

ALL STDEV 0.0125 0.0462 0.0168 0.0204 0.0489 0.1169 13.5491 0.0000 
DERIVATIVES BETA 0.3868 0.6352 0.2800 0.0794 1.2027 1.2963 2.6962 0.0016 

IDI0 0.0130 0.0462 0.0146 0.0183 0.0480 0.1148 12.5625 0.0000 
EXCHEXP 2.8840 4.4325 -0.3041 -2.2068 5.7776 7.6197 2.3621 0.0059 
INTEXP 0.5039 0.6671 -0.7720 -1.2460 -0.0969 0.1283 1.7525 0.0694 

CURRENCY STDEV 0.0135 0.0430 0.0169 0.0173 0.0537 0.1155 10.0850 0.0000 
DERIVATIVES BETA 0.3777 0.5761 0.4584 0.1108 1.2087 1.2796 2.3260 0.0058 

1010 0.0142 0.0431 0.0146 0.0170 0.0484 0.1148 9.2396 0.0000 
EXCHEXP 2.9687 4.0734 -0.3041 -1.7648 5.7225 7.6197 1.8827 0.0386 

INTEREST-RA TE STDEV 0.0145 0.0401 0.0165 0.0173 0.0537 0.1037 7.6579 0.0000 
DERIVATIVES BETA 0.4624 0.5258 0.4046 0.1423 1.3393 1.0900 1.2929 0.4469 

IDI0 0.0149 0.0402 0.0137 0.0164 0.0480 0.1035 7.3284 0.0000 
INTEXP 0.5463 0.6024 -0.7720 -1.0906 -0.1992 0.0684 1.2160 0.5522 

1995 

ALL STDEV 0,0412 0.0718 0.0134 0.0157 0.0659 0.1482 3.0349 0.0001 
DERIVATIVES BETA 0.6275 2.7750 0.1862 -0.8901 1.1722 1.3262 19.5572 0.0000 

IDI0 0.0413 0.0696 0.0118 0.0148 0.0654 0.1472 2.8349 0.0003 
EXCHEXP 5.1885 4.8468 -4.5682 -3.3273 4.1903 6.6779 1.1460 0.6138 
INTEXP 1.6039 0.7578 -0.7407 -0.7622 0.4333 0.4856 4.4792 0.0000 

CURRENCY STDEV 0.0468 0,0644 0.0135 0.0148 0.0561 0.1197 1.8936 0.0216 
DERIVATIVES BETA 0.7050 2.3697 0.3474 -0.2760 1.1818 1.1630 11.2991 0.0000 

IDI0 0.0470 0.0626 0.0120 0.0145 0.0560 0.1190 1.7764 0.0387 
EXCHEXP 4.3082 5.5004 -3.8661 -4.5682 4.2965 6.0794 1.6300 0.0786 

INTEREST-RA TE STDEV 0.0210 0.0649 0.0117 0.0144 0.0341 0.1197 9.5543 0.0000 
DERIVATIVES BETA 0.3992 2.1700 0.0190 -0.7102 1.1722 1.1818 29.5433 0.0000 

IDI0 0.0214 0.0634 0.0099 0.0141 0.0333 0.1190 8.8191 0.0000 
INTEXP 1.8445 1.0960 -0.6273 -0.8131 0.2815 0.5914 2.8323 0.0053 
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Table 5.2 [Continue] 

SD j 10% j 90% j . F-TEST 
USER I NONUSER I USER I NONUSER I USER I NONUSER IF-VALUE I p-value 

1996 

ALL STDEV 0.0153 0.0753 0.0116 0.0136 0.0418 0.1488 24.2163 0.0000 
DERIVATIVES BETA 0.4048 1.8162 -0.0411 -0.3274 0.8215 1.9932 20.1288 0.0000 

IDIO 0.0154 0.0749 0.0113 0.0135 0.0416 0,1486 23.5711 0.0000 
EXCHEXP 4.2269 8.2251 -1.3366 -2.0482 2.9854 5.4357 3.7865 0.0000 
INTEXP 1.3463 1.2078 -1.2037 -1.1253 0.5717 0.8899 1.2423 0.4272 

CURRENCY STDEV 0.0182 0.0653 0.0108 0.0131 0.0441 0.1334 12.8714 0.0000 
DERIVATIVES BETA 0.4592 1.5182 0,0093 -0.1870 0,9890 1.1003 0.4592 1.5182 

IDIO 0.0184 0.0649 0.0100 0,0128 0.0441 0.1316 12.4730 0.0000 
EXCHEXP 5.2024 6.8667 -1.6924 -1.3953 1.9452 4.2524 1.7422 0.0467 

INTEREST-RATE STDEV 0.0082 0.0628 0.0122 0.0129 0.0260 0.1298 58.6527 0.0000 
DERIVATIVES BETA 0.4451 1.4544 -0.0453 -0.1377 0.8322 1.1003 10.6750 0.0000 

IDIO 0,0085 0.0625 0.0106 0.0125 0.0259 0.1282 54.5454 0.0000 
INTEXP 1.6924 1.0751 -1.3421 -1.1379 0.0890 0.8514 2.4780 0.0069 

1997 

ALL STDEV 0.0169 0.0418 0.0125 0.0152 0.0397 0.1121 6.1423 0.0000 
DERIVATIVES BETA 0.3113 1.2435 0.1784 -0.4931 0.7912 1.0004 15.9554 0.0000 

IDIO 0.0182 0.0418 0.0115 0.0145 0.0419 0.1119 5.2835 0.0000 
EXCHEXP 2.7683 6,5635 -1.8585 -5.4004 3.0299 3.4046 5.6216 0.0000 
INTEXP 0.6779 1.8764 -0.6526 -1.9259 0.3959 0.6883 7.6603 0.0000 

CURRENCY STDEV 0.0197 0.0368 0.0124 0.0145 0.0464 0.1038 3.4925 0.0000 
DERIVATIVES BETA 0.3400 1.0117 0.2165 -0.3848 1.0480 0,9300 8.8557 0.0000 

IDIO 0.0214 0.0367 0.0115 0.0126 0.0520 0.1031 2.9397 0.0001 
EXCHEXP 2.7023 5.6101 -3.2703 -3.3576 3.2855 3.3303 4.3100 0.0000 

I 
INTEREST-RATE STDEV 0.0045 0.0368 0.0116 0.0127 0.0240 0.1038 67.7012 0.0000 

DERIVATIVES BETA 0.2867 1.0041 0.2476 -0.4340 0,8015 0.9987 12.2618 0.0000 
IDIO 0.0048 0.0368 0.0111 0.0126 0.0230 0.1031 59.4056 0.0000 
INTEXP 0.3507 1.5836 -0.4445 -1.9259 0.4888 0.5430 20.3962 0.0000 

1998 

ALL STDEV 0.0232 0.0577 0.0163 0.0156 0.0545 0.1540 6.1962 0.0000 
DERIVATIVES BETA 0,3149 0.6279 0.2240 0.0629 0.8377 1.2542 3.9746 0.0000 

IDIO 0.0235 0.0581 0.0136 0.0132 0.0543 0.1531 6.1022 0.0000 
EXCHEXP 3.8261 3.4018 -2.7284 · -2.5272 5.7639 5.1822 1.2650 0.3939 
INTEXP 0.5440 0.6514 -0.4014 -0.3704 0.8755 0.8359 1.4339 0.2331 

CURRENCY STDEV 0.0144 0.0498 0.0160 0.0163 0.0511 0.1117 12.0066 0.0000 
DERIVATIVES BETA 0.3463 0.5036 0.1397 0.1092 0.7779 1.0223 2.1148 0.0065 

IDIO 0.0146 0.0502 0.0136 0.0133 0.0511 0.1116 11.8034 0.0000 
EXCEXP 3,9623 3.5036 -3.4992 -2.3798 5.2806 5.7639 1.2790 0,3976 

INTEREST-RA TE STDEV 0.0114 0.0491 0.0155 0.0164 0.0344 0.1117 18.5169 0.0000 
DERIVATIVES BETA 0.2980 0.5257 0.2284 0.0334 0,8639 1.0223 3.1132 0.0000 

IDIO 0,0118 0.0494 0.0125 0.0137 0.0329 0.1116 17.4723 0.0000 
INTEXP 0.4383 0.6587 -0.4905 -0.3856 0.5109 1.0533 2.2587 0.0030 

SD shows the standard deviation of STDEV, BETA, IDIO, EXCHEXP and INTEXP. 10% represents the 
value that corresponds to the point where 10% of the estimates of STDEV, BETA, IDIO, EXCHEXP and 
INTEXP are less than or equal to it and 90% of the estimates are greater than or equal to it. 90% 
represents the value that corresponds to the point where 90% of the estimates of STDEV, BETA, IDIO, 
EXCHEXP and INTEXP are less than or equal to it and 10% of the estimates are greater than or equal to 
it. The F-test tests the null hypothesis that there is no difference in the variances between derivative users 
and non-users. The associated F-statistic probability values are also reported. Numbers in bold indicate a 
significant test statistic at the five or one percent level. 
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Overall, Table 5.2 shows that fir1ns vvith deri,vatives have significantly lov:1er variation 

in the total risk and idiosyncratic risk estimates than firms with no derivatives. Although 

the exchange rate and interest rate exposure observations are found to be more varied at 

the lower extreme (10th percentile) for derivative users than derivative non-users, there 

is no statistically significant evidence that firms with derivatives, on average, have 

higher or lower risk exposures. This accords with the results of the central tendency 

estimates that users of derivatives have higher but not statistically significant mean and 

median exchange rate and interest rate exposure variables than non-users of derivatives. 

This suggests that the measures of central tendencies do not obscure a great deal of the 

variation in the parameter estimates. Therefore the results present strong evidence that 

there is no wide-spread speculation with derivatives, but instead wide-spread hedging 

activities among firms in New Zealand. 

5.2.2. Results: Multivariate Analysis 

The results in the previous section find strong evidence that firms with derivatives 

hedge. However, the lower risk measures for derivative users may be related to other 

factors such as size and leverage, which are known to affect firm risk. To identify the 

relationship between risk and derivatives activity for the pooled cross-section time

series observations, stock return volatility is first regressed on the derivative indicator 

variable. Then, additional regressions are conducted to control for investment 

opportunities, firm size and leverage. If derivatives are used to increase risk, then a 

significantly positive relationship between stock return volatility and the derivative 

indicator variable is expected. 

Table 5.3 shows the results of the volatility regress10ns. Model 1 shows that the 

coefficient on derivatives holdings of -0.0315 is highly significant which indicates that 

derivative users have lower standard deviation of equity returns than non-users. 

Derivative holdings alone are found to explain 11.21 %, in adjusted R 2 terms, of the 

total variation in equity returns. 
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Table 5.3 
Volatility Regression 

jPanel A: Risk Regression 

I Dependent Variable I STDEV 
jModel 2 3 

I Coefficient Coefficient Coefficient 

I t-statistic t-statistic t-statistic 

I (p-va/ue) (p-value} (p-va/ue) 

I 
IDERIV -0,0315 -0.0292 

I -7.3255 -6.0076 

I (0.0000) (0.0000) 

I 
ILTDEBT 0,0046 -0.0071 

I 0.2490 -0.3819 

I (0.8034) (0.7027) 

I 
jMVBV 0.0006 0,0007 

3.9944 4.5201 

(0.0001) (0,0000) 

!SIZE -2.26E-09 -3.90E-09 

I -5.2372 -5.6890 

I (0.0000) (0,0000) 

I 
IC 0.0592 0.0566 0.0421 

I 14.5860 14.4555 13.1434 

I (0.0000) (0.0000) (0.0000) 

I 
!Adjusted R-squared I 0.1121 0,1301 0.0401 

In I 521 521 521 

I I 
jPanel B: Correlation Matrix 

I STDEV DERIV LTDEBT MVBV SIZE 

jSTDEV 

jDERIV -0.3374 

jLTDEBT -0.0543 0.1667 

IMVBV 0.1558 -0,0850 -0.1114 

jSIZE -0.1387 0.1973 0.0631 0.0296 

Panel A shows the results of the pooled sample regression estimates of models I to 3 to determine the 
relationship between derivatives use and firm total risk: 

Model 1: STDEVjt =/Jo+ f]1DERIV + cjt; 

Model 2: STDEVjt = /Jo + f]1DERIV + f]2LTDEBT + f]3MVBV + /34S/ZE + c.i1 ; 

Model 3: STDEV;i =/Jo+ f31LTDEBT+ f32 MVBV + f34SIZE+cj,; 

where STDEV;1 = standard deviation of stock returns; DERIV = binary variable where a value of "l" 

indicates a derivative user and a value of "O" indicates a derivative non-user; LTDEBT = long-term 
liabilities normalised by size; MVBV = market-to-book ratio; SIZE = market value of equity + book value 
of total liabilities + book value of preferred capital; P; = beta coefficients to be estimated; and &jt = error 

term. The t-test tests the null hypothesis that the estimated coefficient equals to zero against the 
alternative that it differs from zero. Numbers in parentheses are the p-values of associated t statistics. 
Numbers in bold indicate significant test statistics at the five or one percent levels. Panel B shows the 
correlation matrix for the variables used. 
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To control for other factors of risk, firm size (SIZE), long-term leverage (LTD EDT) 

and market-to-book ratios (MVBV) are added in Model 2. As in Model 1, the point 

estimate of the DERIV coefficient is significantly negative which indicates that total 

risk vary negatively with derivatives usage. The explanatory power of Model 2 

increases by approximately 2% to an adjusted R 2 of 13.01 %. This slight increase in 

explanatory power, when all other factors are controlled for, suggests that a large 

variation in total returns can be attributed to derivatives usage. 

Removing the derivatives indicator variable, Model 3 finds a reduction in explanatory 

power of the model by 9%. This is further evidence that derivatives play economically 

important roles in explaining the cross-sectional variation in equity return volatilities 

of New Zealand companies. 

As expected firm size is a significant determinant and varies negatively with total risk. 

Market-to-book ratio is found to be significantly positively related to firm risk. 

Interestingly long-term leverage does not significantly influence firm risk. In fact, 

LTDEBT ceases to be a positive explanatory variable when DERIV is removed in 

Model 3. It is possible that foreign currency denominated long-term leverage is used 

by fim1s to hedge currency exposures, therefore resulting in the negative correlation 

in the absence of derivatives. Appendix l shows the same volatility regressions using 

the log of the firm size. Derivatives usage are also found to be statistically sginfiicant 

and negatively related to the standard deviation of equity returns. However, the 

adjusted R 2 for Models 2 and 3 do not exhibit large differences. This may be due to 

the higher correlations between the log of SIZE and the derivatives usage indicator 

variable as shown in Panel B of Table Al. 

In summary, the evidence that derivatives usage is significantly negatively related to, 

and explains a large variation in the cross-sectional standard deviation of equity 

returns for New Zealand firms is consistent with the results of previous sections - that 

derivatives are used to decrease and not increase risk. 
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5.3. Derivatives Use and Hedging Motivations 

According to theory, firms may be motivated to hedge because of tax concerns, costs 

of financial distress, agency problems, managerial risk aversion or because of scale 

economies in information and transaction costs. If the variables used to proxy for a 

specified theory are significant at the hypothesised direction, then support for the 

hedging theory is found. 

5.3.1. Results: Univariate Analysis 

The univariate analysis tests the hypothesis of no difference in mean and median 

estimates of the variables that proxy for specified hedging theories described in Table 

4.1 of Chapter 4. The results of the univariate analysis are presented in Table 5.4. 

Contrary to the expectations of the taxation theory, Table 5.4 show that on average, 

derivative users have significantly lower tax loss carryforwards (TLC) and pay higher 

taxes per dollar of earnings (TAX) than non-users. The median estimates also show 

consistently lower TLC and TAX for derivative users than for non-users across 

samples. 

Support for the cost of financial distress theory is mixed. Contrary to firm size 

hypothesis under the cost of financial distress theory, firms with derivatives arc found 

to have significantly higher market values (an average of $754.74 million) than firms 

that do not use derivatives (an average of $84.35 million). Instead, the results are 

consistent with the predictions of the economies of scale in information and 

transaction costs hypothesis. This overrides the size consideration under the cost of 

financial distress theory. 



Table 5.4 
Univariate Analysis of Hedging Motivations 

Pooled sample 1994 1995 
MEAN MEDIAN MEAN MEDIAN MEAN MEDIAN 

USER NONUSER USER NONUSER USER NONUSER USER NONUSER USER NONUSER USER NONUSER 
Proxy Expected t-statistic Wilcoxon statistic I-statistic Wilcoxon sfatistic t-statistic Wilcoxon statistic 

Variables Relationshio (prob.) (prob.) (prob.) (prob.) (prob.) (prob.) 
Taxation 
TLC U > NU 0.1875 1.8263 0.0000 0.0045 0.0850 2.9465 0.0005 0.0175 0.0764 4.9711 0.0000 0.0066 

2.4026 2.7596 1.7703 1.3628 1.7015 1.2544 
(0.0166) (0.0058) (-0.0801) (-0.1730) (-0.0918) (-0.2097) 

TAX U < NU 22.4450 14.2785 29.6300 5.3600 23.8178 19.8850 30.8019 0.0000 26.1491 14.9273 31.7300 12.1000 
3.4564 4.9972 0.5833 2.1796 3.3716 2.8383 

(0.0006) (0.0000) (-0.5612) (-0.029~1) (-0.0010) (-0.0045) 

Cost of Financial Distress 
SIZE U < NU 753.7389 84.3538 174.4749 29.2349 752.7393 75.1222 160.1190 21.8909 705.7316 80.6627 127.7558 26.4999 

4.5854 11.7124 2.1073 5.0346 2.0569 5.0632 
(-0.0010) (-0.0010) (-0.0379) (-0.0010) (-0.0421) (-0.0010) 

INTCOV U < NU 270.7582 527.8722 3.9800 2.1100 1038.5110 -103.4869 4.1700 1.5600 264.5375 59.8165 5.5000 2.8900 
1.1546 4.3265 1.3537 2.5153 0.9004 1.8159 

(0.2488) (0.0000) (0.1793) (0.0119) (0.3699) (0.0694) 
LTDEBT U > NU 0.1812 0.1201 0.1403 0.0036 0.1700 0.1438 0.1228 0.0001 0.1656 0.1304 0.1236 0.0271 

3.8519 6.5939 0.5953 2.5314 0.9739 2.3103 
(0.0001) (0.0000) (0.5532) (0.0114) (0.3323) (0.0209) 

Underinvestment Problem 
LTDEBT U > NU 0.1812 0.1201 0.1403 0.0036 0.1700 0.1438 0.1228 0.0001 0.1656 0.1304 0.1236 0.0271 

3.8519 6.5939 0.5953 2.5314 0.9739 2.3103 
(0.0001) (0.0000) (0.5532) (0.0114) (0.3323) (0.0209) 

DIVP U > NU 52.8630 33.1538 50.6219 0.0000 39.0953 22.2498 46.5173 0.0000 47.2781 33.6889 49.6584 12.1600 
1.7721 5.4594 2.1021 2.5234 1.7589 2.4446 

(0.0770) (0.0000) (0.0384) (0.0116) (0.0815) (0.0145) 
MVBV U > NU 1.8508 3.5281 1.2841 1.1434 2.0199 9.6846 1.4239 1.3910 1.8334 2.8834 1.3122 0.9956 

1.9446 1.9123 1.6802 0.7077 0.8273 1.9197 
(0.0524) (0.0558) (-0.0965) (-0.479;1) (-0.4099) (-0.0549) 

Manaaerial Risk Aversion 
MNGRSH U > NU 13.2259 2.6070 0.4753 0.4334 16.2068 3.2483 0.4089 0.3710 11.3594 1.9541 0.6619 0.4662 

2.9919 1.8242 1.2418 0.8209 1.5996 1.0865 
(0.0029) (0.0681) (0.2176) (0.411i; (0.1126) (0.2773) 

OPTION U < NU 0.2711 3.6473 0.0000 0.0000 0.0705 4.0365 0.0000 0.0000 0.3009 4.1092 0.0000 0.0000 
4.3950 2.1678 1.6655 1.0352 1.9344 1.0377 

(0.0000) (0.0302) (0.0994) (0.3006) (-0.0557) (-0.2994) 
HedC1inC1 Alternatives 
PREF U < NU 0.0013 0.0002 0.0000 0.0000 0.0027 0.0013 0.0000 0.0000 0.0021 0.0000 0.0000 0.0000 

1.1611 0.3666 0.4481 0.0162 0.8863 0.2899 
0.2461 0.7140 0.6552 0.9871 0.3775 0.7719 

CONVERT U < NU 0.0229 0.0455 0.0000 0.0000 0.0096 0.0155 0.0000 0.0000 0.0235 0.0187 0.0000 0.0000 
1.4294 0.7570 0.5127 0.7400 0.2488 0.4242 

(-0.1535) (-0.4491) (-0.6095) (-0.4593) (-0.8040) (-0.6714) 
QUICK U < NU 1.3215 21.6323 0.9400 1.2200 1.2985 19.5560 0.9400 1.3750 1.4633 15.4046 0.9700 1.1500 

3.7118 5.0255 2.2050 2.9237 2.6090 1.6969 
(-0.0002) (-0.0010) (-0.0301) (-0.0035) (-0.0104) (-0.0897) 

Economies of Scale 
SIZE U > NU 753.7389 84.3538 174.4749 29.2349 752.7393 75.1222 160.1190 21.8909 705.7316 80.6627 127.7558 26.4999 

4.5854 11.7124 2.1073 5.034t, 2.0569 5.0632 
(-0.0010) (-0.0010) (-0.0379) (-0.0010) (-0.0421) (-0.0010) 
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1996 1997 1998 
MEAN MEDIAN MEAN MEDIAN MEAN MEDIAN 

USER NONUSER USER NONUSER USER NONUSER USER NONUSER USER NONUSER USER NONUSER 
Proxy Expected t-statistic Wilcoxon statistic t-statistic Wilcoxon statistic I-statistic Wt/coxon statistic 

Variables Relationship (prob.) (prob.) (prob.) (prob.) (prob.) (prob.) 

Taxation 
TLC U > NU 0.0996 0.1833 0.0000 0.0000 0.0867 0.4868 0.0000 0.0045 0.5119 0.2774 0.0000 0.0160 

1.1447 0.2782 2.0405 1.6803 0.4179 1.5929 
(-0.2549) (-0.7808) (-0.0439) (-0.0.929) (-0.6768) (-0.1112) 

TAX U < NU 23.1586 17.4425 29.8350 18.8850 22.5525 ·11.2578 28.2850 6.7600 17.6406 6.8426 23.6700 0.0000 
1.5919 1.6446 2.5589 2.5642 1.4240 2.3623 

(-0.1144) (-0.1001) (-0.0120) (-0.0103) (-0.1573) (-0.0182) 

Cost of Financial Distress 
SIZE U < NU 743.8972 103.4482 177.2076 35.8205 833.5494 100.3846 202.1614 33.8686 736.5319 56.1166 195.0128 29.7360 

2.0885 5.0977 2.0736 5.0li69 1.8971 5.8024 
(-0.0391) (-0.0010) (-0.0406) (-0.0010) (-0.0605) (-0.0001) 

INTCOV U < NU 136.9119 383.9615 4.0500 2.6050 29.4622 881.2531 3.5950 1.5000 74.0798 1580.2230 3.3800 1.4600 
0.9555 1.4529 2.0860 2.3"149 2.4745 1.8790 

(0.3415) (0.1462) (0.0394) (0.0W6) (0.0149) (0.0602) 
LTDEBT U > NU 0.1644 0.1135 0.1216 0.0006 0.1107 0.1799 0.0097 0.1545 0.2174 0.1094 0.2045 0.0041 

1.5666 2.8719 2.2115 2.9·!39 3.0772 3.5387 
(0.1202) (0.0041) (0.0292) (0.0036) (0.0027) (0.0004) 

Underinvestment Problem 
LTDEBT U > NU 0.1644 0.1135 0.1216 0.0006 0.1107 0.1799 0.0097 0.1545 0.2174 0.1094 0.2045 0.0041 

1.5666 2.8719 2.2115 2.9'139 3.0772 3.5387 
(0.1202) (0.0041) (0.0292) (0.0036) (0.0027) (0.0004) 

DIVP U > NU 92.0256 40.8587 52.0772 6.3662 25.0024 37.2915 61.1841 0.0000 57.4181 29.8973 50.8837 0.0000 
1.6248 2.2907 0.3711 2.8718 1.0005 1.9299 

(0.1072) (0.0220) (0. 7113) (0.0041) (0.3193) (0.0536) 
MVBV U > NU 1.8134 2.1885 1.2942 1.1791 1.7461 1.7030 1.2834 1.2199 1.8714 1.3915 1.0507 0.8727 

0.7373 0.6275 0.1567 0.2881 1.0692 1.3322 
(-0.4626) (-0.5303) (-0.8758) (-0.7732) (-0.2874) (-0.1828) 

ManaQerial Risk Aversion 
MNGRSH U > NU 12.6147 2.2825 0.7607 0.3815 13.1487 2.4799 0.5053 0.5469 13.3961 3.2832 0.3677 0.4302 

1.5495 1.5488 1.3508 0.3788 1.0940 0.4928 
(0.1243) (0.1214) (0.1797) (0.7048) (0.2764) (0.6222) 

OPTION U < NU 0.2152 1.8747 0.0000 0.0000 0.3294 4.0787 0.0000 0.0000 0.3789 4.3622 0.0000 0.0000 
2.2597 0.7821 2.2176 0.8709 2.3884 1.3449 

(0.0259) (-0.4341) (-0.0288) (-0.3838) (-0.0187) (-0.1787) 
Hedging Alternatives 
PREF U < NU 0.0020 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.8937 0.2937 0.8650 0.1425 0.7300 0.1176 
0.3735 0.7690 0.3891 0.8867 0.4670 0.9064 

CONVERT U < NU 0.0339 0.0605 0.0000 0.0000 0.0210 0.0653 0.0000 0.0000 0.0238 0.0701 0.0000 0.0000 
0.5635 0.4452 1.1037 0.1.392 1.1220 0.0477 

(-0.5743) (-0.6562) (-0.2723) (-0.8893) (-0.2644) (-0.9620) 
QUICK U < NU 1.5502 11.7348 1.0050 1.1800 1.1547 50.0549 0.9300 1.2800 1.1630 10.6374 0.8300 1.1700 

2.1707 1.4375 1.9914 2.5707 2.1120 2.5213 
(-0.0322) (-0.1506) (-0.0491) (-0.0102) (-0.0370) (-0.0117) 

Economies of Scale 
SIZE U > NU 743.8972 103.4482 177.2076 35.8205 833.5494 100.3846 202.1614 33.8686 736.5319 56.1166 195.0128 29.7360 

2.0885 5.0977 2.0736 5.0669 1.8971 5.8024 
(-0.0391) (-0.0010) (-0.0406) (-0.0010) (-0.0605) (-0.0001) 



Table 5.4 shows the pooled and periodic mean and median estimates for derivative users and non-users for each variable that proxy for specified hedging theories. TLC is tax 
loss carryforwards divided by total assets; TAX is the amount of taxes paid divided by earnings before interest and tax; INTCOV is interest coverage rate; LTDEBT is long
term debt scaled by firm size; MVBV is market-to-book value ratio; DIVP is dividend payout ratio; MNGRSH is value of shares beneficially held by directors; OPTION is 
total number of options outstanding; PREF is book value of preference shares divided by frrm size; CONVERT is book value of convertible debt divided by firm size; 
QUICK is quick ratio and SIZE is firm market value. Column 2 shows the hypothesised outcomes. The t-test tests the null hypothesis of no difference in mean variable 
estimates between derivative users and non-users. Tue Wilcoxon test tests the null hypothesis ofno difference in median 'variable estimates between derivative users and non
users. Numbers in parentheses are the associated t and Wilcoxon statistic probability values. Numbers in bold indicate a significant test statistic at the five or one percent 
level. 
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Under the cost of fina11cial distress hypotl1esis, derivative users are expected to have 

smaller interest coverage ratios (INTCOV) than non-users of derivatives. Although 

the analysis finds the results to be so, the difference in mean INTCOV estimates 

between the two groups are not significant enough to reject the null hypothesis of no 

difference in mean estimates. However, the Wilcoxon test finds significantly higher 

interest coverage ratios for derivative users than derivative non-users. The sub-sample 

results also find the median INTCOV variable to be higher for derivatives users than 

for non-users. This difference in mean and median values may be a result of the 

method used to calculate INTCOV whereby the denominator of the EBIT/Interest 

ratio is assigned a value of 1 for firms with no interest expense (Chapter 4, Section 

4.3.1.) and which may have resulted in a wider dispersion of observations. The mean 

result represents a better measure of central tendency as it takes into account all 

observations. 

Tests of the long-term leverage proxy (LTDEBT) is consistent with expectations; 

derivative users have significantly higher long-term debt ratios than derivative non

users. This supports the cost of financial distress theory which hypothesises that firms 

with higher amounts of leverage are likely to face greater costs of financial distress 

and thus have incentives to hedge their cash flows. The results for L TDEBT also 

support the underinvestment theory of hedging. Higher leverage implies higher 

degrees of shareholder-bondholder conflict and thus higher possibilities for 

underinvesment. 

However, the pooled sample mean market-to-book ratio (MVBV) for derivatives 

users is not significantly higher than for derivative non-users which implies that the 

former group have smaller growth opportunities than the latter. Although the median 

market-to-book ratio is higher for derivative users, it is not statistically significant at 

the 5% level, and therefore one cannot reject the hypothesis of equal median estimates 

in favour of unequal median estimates. The hypothesis that firms with higher dividend 

payout ratios have a greater need to use derivatives to hedge and maintain the 

availability of internal funds is also not supported. Overall, support for the 

underinvestment theory is mixed. 
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Tabie 5.4 shows that derivatives usage by New Zeaiand firms is affected by personal 

considerations of managers. The value of shares held beneficially by directors is 

significantly higher for firms with derivatives than firms without derivatives and the 

average number of options outstanding is also significantly less for derivative users 

than derivative non-users across samples. Tests on both the proxy variables are 

significantly different. 

Evidence of firms using alternative hedging financial instmments as substitutes for 

derivatives to control for agency problems is not found. The results show that 

preference shares are not commonly used in New Zealand. In fact, by 1997, no 

preference shares were issued by any of the sampled companies. The average book 

value of preference shares for the pooled sample is only slightly higher for derivative 

users than for derivative non-users and is not statistically significant at the 1 % level 

(0.0013 vs. 0.0002). Convertible debt is also not commonly issued. Derivative users 

are found to utilise convertible debt less than derivative non-users but the pooled 

sample differences are not statistically significant at the 5% level. 

Firms are also hypothesised to hedge because of liquidity problems. The results find 

that firms with derivatives have consistently significantly smaller mean and median 

quick ratios than firms with no derivatives. This suggests that firms with greater 

financial risk are more likely to use derivatives. 

In summary, the univariate results presented in Table 5.4 find strong support for the 

managerial risk aversion, liquidity and economies of scale in infonnation and 

transaction cost hypotheses, mixed support for the cost of financial distress, 

underinvestment and alternative hedging instruments explanations. No support is 

found for the taxation theory of hedging. 
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5.3.2. Resuits: lviultivariate Anaiysis 

To distinguish between each of the possible motivations that significantly affects the 

use of derivatives by New Zealand firms, the derivatives usage indicator variable, 

DERIV is regressed on the proxy variables TLC, TAX, INTCOV, LTDEBT, MVBV, 

MNGRSH, OPTION, PREF, CONVERT, QUICK, DIVP and SIZE. Panel A of Table 

5.5 reports the results of the logit regression. With the exception of the LTDEBT and 

DIVP variables, the sign of the coefficient estimates for the other proxy variables are 

similar to the direction of the pooled sample mean estimate differences of the 

univariate analysis above. Panel B shows the correlation matrix for the variables used. 

Only the correlation between the variables OPTION and MVBV is greater than 0.20 

( r = 0.2406). 

Table 5.5 shows that the likelihood of a firm using derivatives decreases with TLC 

and TAX which is inconsistent with theoretical expectations. Both the outcomes are 

statistically insignificant and thus provide no support for the taxation theory of 

hedging. 

INTCOV is negatively related to derivatives usage and is significant at the 5% level. 

This supports the cost of financial distress hypothesis that firms with greater financial 

risks are likely to be derivative users. However, LTDEBT is not a significant 

determinant of derivatives usage. Firms using derivatives are also significantly larger 

than firms that do not use derivatives, which is inconsistent with the cost of financial 

distress hypotheses, 

In addition to the long-term leverage, the MVBV, which proxies for growth 

opportunities, and the dividend payout ratio (DIVP) are not statistically significantly 

different from zero. Thus, the results do not find any support for the underinvestment 

problem. 

Like the results of the univariate analysis, derivatives usage by New Zealand firms 

appears to be influenced by managerial personal considerations. The value of shares 

beneficially held is positively related to derivatives usage, but not statistically 

significant. However, the probability of firms using derivatives is significantly 
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negatively related to the number of options outstanding. This means that films with 

more options outstanding are likely to avoid using derivatives to hedge so as to 

increase the value of their options. 

There is also no evidence that derivatives usage is influenced by the use of alternative 

hedging financial instruments. Both the preference shares and convertible debt proxies 

are not statistically significant. The abnormally large coefficient estimates for the 

PREF variable for most of the yearly sub-samples are the result of the close to zero 

preference share observations in the sample. Appendix 2 shows the same logistic 

regression model with the PREF observation removed. It yields similar results as 

those of Table 5.5. 

Liquidity, as proxied by the quick ratio, is a significant determinant of derivatives 

usage. Firms that use derivatives are found to be significantly more illiquid than firms 

that do not use derivatives. Similar to the INTCOV outcome, this suggests that users 

of derivatives are likely to be firms with higher financial risk. 

The results strongly support the economies of scale in information and transaction 

cost hypothesis. The regression results for the SIZE variable are consistently positive 

and statistically significant across samples which means that the likelihood of a firm 

using derivatives increases as the benefits from scale economies increases. Similar to 

the results of the univariate analysis, the economies of scale in information and 

transaction costs factor overrides the firm size consideration under the cost of 

financial distress theory. 
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Table 5.5 
Multivariate Logit Regression of the Likelihood of Using Derivatives 

Panel A: Logit Regression 
Pool 1994 1995 1996 1997 1998 

Coefficient Coefficient Coefficient Coefficient Coefficient 
. 

Coefficient 
Proxy Expected z-Statistic z-statistic z-Statistic z-S/atistic z-Statistic z-Statistic 

Variable Sign (p-va/ue) (p-value) (p-value) (p-value) (p-value) (p-va/ue) 

TLC + -0.1267 -0.6521 -0.1787 1.7077 1.5374 1.8443 
-0.8939 -1.2872 -0.8966 1.4744 1.2004 2.0234 
0.3714 0.1980 0.3699 0.1404 0.2300 0.0430 

TAX . 0.0027 -0.0087 0.0218 -0.0009 0.0109 0.0093 
0.7451 -0.9466 1.4988 -0.0555 0.9897 1.3881 
0.4562 0.3438 0.1339 0.9557 0.3223 0.1651 

INTCOV . -0.0001 0.0077 0.0000 -0.0002 -0.0005 -0.0008 
-2.2604 1.4341 0.0452 -0.9259 -1.1377 -3.1403 
0.0238 0.1515 0.9639 0.3545 0.2552 0.0017 

LTDEBT + -0.0805 -0.4790 -0.8321 -0.7700 0.7153 2.4488 
-0.1271 -0.3065 -0.6571 -0.4843 0.3913 1.1858 
0.8989 0.7592 0.5111 0.6282 0.6955 0.2357 

MVBV + -0.0620 -0.1101 -0.0937 -0.1412 0.0196 0.6808 
-1.3812 -1.0710 -0.9321 -1. 1073 0.0734 1.6727 
0.1672 0.2842 0.3513 0.2682 0.9415 0.0944 

DIVP + -0.0006 -0.0014 -0.0064 0.0036 -0.0015 -0.0039 
-0.5303 -0.1475 -0.7333 0.8125 -0.5761 -0.6735 
0.5959 0.8828 0.4634 0.4165 0.5646 0.5006 

MNGRSH + 0.0113 0.0062 0.0284 0.0442 0.0275 -0.0814 
0.9702 0.4265 1.6113 0.9354 0.5299 -2.0501 
0.3319 0.6698 0.1071 0.3496 0.5962 0.0404 

OPTION - -0.1535 -0.2014 -0.1024 -0.2657 -0.1928 -0.2554 
-2.2751 -0.1428 -2.0282 -1.5051 -1.3150 -1.3594 
0.0229 0.8865 0.0425 0.1323 0.1885 0.1740 

PREF - 20.7850 19.7706 2864654 3480072 202998 172599 
1.1794 0.5595 30.6464 0,0000 0.3568 0.0051 
0.2382 0.5758 0.0000 1.0000 0.7212 0.9959 

CONVERT - -1.4537 -15.0258 0.4986 -2.4285 -4.8353 -3.6714 
-1.3863 -2.0600 0.2188 -1.5787 -1.3527 -1.3563 
0.1656 0.0394 0.8268 0.1144 0.1761 0.1750 

QUICK - -0.0791 -0.3287 -0.0647 -0.0604 -0.1436 -0.4383 
-2.3179 -1.2825 -1.5190 -0.9760 -1.5627 -2.1537 
0.0205 0.1997 0.1288 0.3291 0.1181 0.0313 

SIZE -/+ 0.0039 0.0056 0.0028 0.0030 0.0036 0.0270 
5.2545 2.1737 2.1233 2.3450 2.1778 3.3875 
0.0000 0.0297 0.0337 0.0190 0.0294 0.0007 

C 0.1310 0.7710 0.0921 -0.0654 -0.1750 -1.7354 
0.6108 0.9798 0.1298 -0.1076 -0.2642 -1.9707 
0.5413 0.3272 0.8967 0.9143 0.7916 0.0488 

Sample 521 90 109 108 105 109 

Panel B: Correlation Matrix 
DERIV TLC TAX INTCOV L TDEBT MVBV DIVP MNGRSH OPTION PREF CONVERT QUICK SIZE 

DERIV 1 
TLC -0.1049 1 
TAX 0.1500 -0.0749 1 
INTCOV -0.0506 -0.0200 0.0635 1 
LTDEBT 0.1667 -0.0488 -0,0522 -0.1347 1 
MVBV -0.0850 0.0229 -0.0498 0.0005 -0.1114 1 
DIVP 0.0790 -0.0336 0.1671 0.0335 0.0611 -0.0208 1 
MNGRSH 0.1302 -0.0218 0.0602 0.0076 -0.0458 0.0515 0.0009 1 
OPTION -0.1894 0.0271 -0.1155 -0.0123 -0.1134 0.2406 -0.0382 -0.0285 1 
PREF 0.0509 -0.0091 -0.0431 -0.0128 0.0405 0.0207 0.0411 -0.0053 -0.0163 1 
CONVERT -0.0626 0.0660 -0.0835 -0.0324 0.1054 -0.0363 -0.0027 -0.0143 -0.0185 -0.0154 1 
QUICK -0.1608 0.0161 -0.0729 -0.0011 -0.1191 -0.0126 -0.0502 -0.0268 0.0683 -0.0117 -0.0245 1 
SIZE 0.1973 0.0013 0.0715 -0.0125 0.0631 0.0296 0.0707 0.0334 -0.0318 -0.0212 -0.0139 -0.0399 1 
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Panel A shows the results of the logit regression of the derivatives usage indicatoi variable, DEPJV on 
specified proxy variables. DERIV = 1 if finn year reports use of derivatives, DERIV = 0 otherwise; 
TLC is tax loss carryforwards divided by total assets; TAX is the amount of taxes paid divided by 
earnings before interest and tax; INTCOV is interest coverage rate; L TDEBT is long-term debt ratio 
scaled by finn size; MVBV is market-to-book value ratio; DIVP is dividend payout ratio; MNGRSH is 
value of shares beneficially held by directors; OPTION is total number of options outstanding; PREF is 
book value of preference shares divided by firm size; CONVERT is convertible debt dividend by finn 
size; QUICK is quick ratio and SIZE is finn market value. The z test tests the null hypothesis that the 
estimated coefficient equals to zero against the alternative that it differs from zero. Numbers in 
parentheses are the p-values of associated t statistics. Numbers in bold indicate significant test statistics 
at the five or one percent levels. Panel B shows the correlation matrix for the variables used. 
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In summary, the muitivariate resuits find that the probability of New Zeaiand firms 

using derivatives are significantly influenced by INTCOV, QUICK, OPTION and 

SIZE. Both the INTCOV and QUICK variables imply that derivative users are likely 

to face higher financial risks. The SIZE variable implies that the likelihood of firms 

using derivatives increases as the benefits to be gained from economies of scale in 

information and transaction costs increases. The significance of the OPTION variable 

lends support to the managerial self-utility maximisation hypothesis. However, no 

support for the taxation, underinvestment or the use of alternative hedging instrument 

hypotheses was found. 

It is noted that the variation in the significance of the parameter estimates between the 

pooled and period sub-samples may be attributed to the smaller ratio of observations 

to independent variables for each of the subsamples. The general rule of thumb is to 

have approximately 15-20 or higher observations per independent variable for a 

sample to be adequate enough to fit a multiple regression model. 

5.4. Conclusion 

Section 5.2 finds that firms with derivatives have significantly lower total and 

idiosyncratic risk but not significantly different systematic risk, exchange-rate and 

interest-rate exposure than derivative non-users. Examining the dispersion of the risk 

variables shows that user firms have significantly lower variation in distribution than 

the non-user firms, although the 10th percentile level shows slightly higher exposure 

estimates for the user group than for the non-user group. The number of firms with 

higher sensitivities to currency and interest-rate risks is however likely to be very low. 

The riskiness of New Zealand firms is also found to be cross-sectionally related to 

derivatives usage. The derivative indicator variable was found to be significantly 

negatively related to the total variation in equity returns and explains close to 10% of 

that total variation. Therefore, the results of this study gives strong evidence that New 

Zealand firms use derivatives to hedge. However, the results do not preclude possible 

speculative incidences. 
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The univariate results of Section 5.3. show ihat the hedging motivations for New 

Zealand companies are consistent with the predictions of the managerial risk aversion, 

liquidity and economies of scale in information and transaction cost hypotheses. 

There is mixed evidence with regards to the cost of financial distress, underinvestment 

and alternative hedging instruments explanations. There was however no evidence 

that firms hedge because of tax considerations. To distinguish between all the possible 

hedging motivations, a multivariate regression was used. The results of the logit 

regression finds that the likelihood of New Zealand firms using derivatives increases 

as the financial risk experienced increases, as the amount of wealth invested in 

options are greater and as the benefits to be gained from scale economies of 

information and transaction costs increases while tax considerations, underinvestment 

problems and the use of alternative hedging instruments were found to be 

insignificant determinants of derivatives use. 
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6.1. Introduction 
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This chapter discusses the results of Chapter 5 and the implications of relevant 

theories and prior empirical evidence. Section 6.2 discusses the results of the 

relationship between derivatives usage and firm riskiness while Section 6.3 discusses 

the results of the hedging motivations. Limitations of the research are discussed in 

Section 6.5. 

6.2. Discussion of Results on Derivatives Use and Firm Riskiness 

The results find strong evidence that New Zealand firms use derivatives to decrease 

risk as shown by significantly lower standard deviation in equity returns and a 

corresponding lower idiosyncratic risk for derivative users than non-users. There is no 

evidence that users of derivatives have significantly higher or lower systematic risks 

nor significantly different exchange rate and interest rate exposures. Derivative users 

also have lower dispersion in the risk variable estimates than derivative non-users. 

Derivatives usage is found to be negatively related to the total variation in equity 

returns and explains close to 10% of that variation in equity returns. 

The results of this study are consistent with the findings of Prevost, Rose and Miller 

( 1997) which reported that 4 7.1 % of its survey respondents rated minimising the 

:fluctuations in cash flows as the single "most important" objective for using 

derivatives while 35.6% rated minimising fluctuations in accounting earnings as 

"most important". Berkman, Bradbury and Magan (1997) also reported that reducing 

fluctuations in earnings is the major objective mentioned by 62% of the respondents 

while 28% perceive reduction in the volatility of cash flows as the primary objective 
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of using derivatives. The authors note that 
,. . . . 

m1n1m1s1ng cash flov·v volatility and 

minimising accounting earnings volatility lead to similar hedging outcomes. 

The finding that exchange rate and interest rate exposures for both derivative users 

and non-users are not significantly higher or lower for either group contradicts the 

expectation that if firms are using derivatives to hedge, then the level of sensitivity to 

changes in exchange and interest rates should be lower for the former than the latter. 

In fact, the 10th percentile exposure estimates for the user group were found to be 

slightly higher than for the corresponding non-user group. Although collectively the 

evidence strongly shows that firms use derivatives to hedge, it is impossible to rule 

out the possibility that some firms may speculate. Prevost et. al. (1997) rep01ied that 

about 70% of respondents used derivatives to reduce funding costs by occasionally 

taking views although only 32.7% did so frequently. Prevost et. al. (1997) surmise 

that firms in New Zealand's small, open economy have strong incentives to "take 

views" to counteract high degrees of exposure to foreign exchange and interest rate 

risks. 

The multivariate regression finding that the relationship between derivatives usage 

and standard deviation of equity returns is significantly inversely related and explains 

close to 10% of the variation in equity returns is in contrast to the results of Hentschel 

and Kothari (1999) who find that derivatives explain less than 1 % of the variation in 

equity returns for a sample of US companies. Koski and Pontiff (1999) also find no 

evidence that derivatives are used by mutual funds to either reduce or increase risks. 

However, the results of this study are similar to that of Guay (1999). Brewer, Jackson 

and Moser (1996) also find that risk is negatively correlated with derivatives usage. 

Overall, the results show that firms are motivated to use derivatives to decrease risk. 

In addition, the findings do not support Schrand and Unal's (1998) theory that firms 

are likely to hedge systematic risks and increase idiosyncratic risks to increase, 

decrease or maintain the same level of overall firm risk. Instead, the observed lower 

level of total risk and idiosyncratic risk, accompanied by neither higher nor lower 

systematic risk, currency exposure and interest rate exposure for derivatives users 

than for non-users suggests that derivatives are not being used by New Zealand firms 
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to substitute one-risk for another, Guay (1999) also finds no support for the 

substitution of risks as per Schrand and Unal (1998). 

6.3. Discussion of Results on Test of Optimal Hedging Theories. 

The logit regression results find very little suppmi for most of the optimal hedging 

theories. Specifically, the results indicate that derivatives usage is significantly related 

to interest coverage, liquidity, total number of options outstanding and firm size. The 

results do not support the taxation, underinvestment and alternative hedging 

instruments theory. 

The reason for the deviant results from that predicted by theory may be attributed to 

the fact that current hedging theories are based on the American corporate 

environment which is different from New Zealand's. Specifically, America and New 

Zealand operate different taxation systems. New Zealand uses the "imputation" 

taxation system while America uses the "classical" taxation system, both of which 

have very different implications on capital structure policies and hence, firm 

valuation. The imputation system implicates personal taxation into capital structure 

analysis to a further extent than does the classical taxation system. Personal taxation 

does affect the expected benefits of hedging. To the extent that hedging corporate 

income increases the personal taxation of investors, hedging will not be value 

increasing (Smith and Stulz, 1985). Therefore, it is reasonable to expect that the 

imputation taxation system has different implications for the hedging motivations of 

New Zealand companies. 

6.3.1. The New Zealand Environment 

New Zealand's imputation taxation system came into effect on the 1st April 1988. It 

was implemented by the then Labour government to curb the excessive use of debt by 

corporations as well as to remove the 'double' taxation of equity income which 

occurred under the preceding classical taxation system (Douglas, 1985). Under the 
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classical taxation system, equity income is taxed at both the company tax rate and 

shareholders' marginal personal tax rate whereas under the imputation system, taxes 

are only levied on equity income at the company level. The imputation system 

attaches imputation credits to dividends distributed from earnings after company tax 

and are then used to offset shareholders' personal tax liabilities, thus effectively 

escaping company taxation. 

Companies in New Zealand pay a flat statutory tax rate of 33%. There are two tax 

brackets within which investors fall. The top marginal personal tax rate for income 

above $34,200 per annum is equivalent to the company tax rate of 33%. The tax rate 

for investors in the low income tax bracket (income between $0 - $34,200 per annum) 

is 21.5%7• A shareholder whose marginal personal tax rate is 33%, will be tax 

assessed on the grossed up amount of dividends received ( dividend plus imputation 

credit). If the imputation credits attached are at the maximum credit rate of 33% 8, then 

the tax credits received exactly offset the shareholder's personal tax liability on 

dividend income. For a shareholder whose marginal personal tax rate is 21.5%, he or 

she will have a surplus imputation credit of 11.5% (company tax rate of 33% less 

personal tax rate of 21.5%). The surplus credit can then be used to offset his or her tax 

liabilities on other income. Unused tax credits may be carried forward as a net loss 

and used to offset taxable income derived in future years (s LB 2(3)), Income Tax Act 

1994). 

All New Zealand companies are required to keep a memorandum account called the 

imputation credit account (ICA) (s ME8, Income Tax Act 1994). It is maintained for 

taxation purposes and not for normal accounting purposes. The amount of imputation 

credits a company can distribute depends on the balance of this account. A credit to 

the ICA is made when a company satisfies its New Zealand company income tax or 

when it receives dividends with imputation credits. A debit is made when imputation 

credits are attached to dividends distributed or when there is a refund on income tax 

paid. A credit increases the amount of imputation credits available for distribution 

while a debit does the reverse. If imputation credits distributed to shareholders exceed 

7 The tax rates referred to are those that were in place in 1998. Between 1994 and 1997, the tax rates 
were 24% for income below $30,875 and 33% for income above $30,875. 
8 Imputation rate may vary from 0% to 33% (s MD 2, Income Tax Act 1994) 
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obtained. The company is then liable to pay further income tax to make up the deficit 

and pay an imputation penalty tax (s ME9, Income Tax Act 1994). 

6.3.2. Capital Structure Theory and Dividend Imputation 

Modigliani and Miller (1963) show that capital structure is relevant in the presence of 

corporate taxes, holding all other perfect market assumptions constant. This is because 

interest on debt is tax deductible which provides firms with tax shield benefits. Firm 

value increases with the increase in leverage employed because a greater amount of 

net operating income escapes taxes. Following on, if maximising debt tax shields is 

value enhancing, it appears that firms have incentives to be entirely debt financed. 

Firms are however, rarely 100% debt financed due to the effect of other market 

imperfections - personal taxes being one of them. 

Miller (1977) re-examined capital structure theory in the presence of personal taxes 

and argues that personal taxes have the effect of cancelling out the debt tax shield 

advantages. Miller explains that for as long as the personal tax rate on equity income 

is less than the personal tax rate on debt income, debtholders will demand that the 

return on their investments be high enough to offset their higher personal taxation. 

Miller (1977) argues that this "grossed-up" return cancels out the debt tax shield 

advantage. In a world of progressive income taxes, and assuming that personal 

income tax on equity income is zero (a plausible assumption given that investors may 

be tax-exempt or have opportunities to defer capital gains tax), firms are forced to 

issue securities with increasing rates of return to satisfy the demands of investor 

clienteles that belong to different tax brackets. Firms continue to do so up to a point 

where the marginal personal tax rate of a debt clientele equals the tax-exempt rate 

grossed up by the corporate tax rate. At this point, demand and supply for corporate 

debt is at an equilibrium and firm value is independent of capital structure changes. 

Therefore, debt tax shield benefits are reduced or eliminated in the presence of 

9 Imputation year always begins from 1 April and ends on 31 March. 
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personal taxes and the results of Modig!ini and Miller's (1958) capital structure 

irrelevance are arrived at again. 

Unlike Miller's (1977) argument which is made under the context of the classical 

taxation system of the United States and based entirely on economic forces creating 

clienteles, Cliffe and Marsden (1992) show that New Zealand's imputation taxation 

system is structured to achieve that very result. Under imputation, capital structure 

and dividend policies are interrelated 10• Cliffe and Marsden (1992) illustrate 11 that if a 

firm follows a full dividend payout policy, the value of the firm is independent of its 

capital structure for all investors, regardless of tax stature. If a firm follows a zero 

dividend payout policy, capital structure and dividend policies remain irrelevant for 

investors in the top marginal personal tax bracket with no capital gains tax but not for 

investors in the low marginal personal tax bracket nor for investors subject to capital 

gains tax. This is because, under a zero dividend policy, investors in the low marginal 

personal tax bracket will not receive imputation credits but are taxed at the higher 

company tax rate while investors subject to capital gains tax will effectively be taxed 

twice as they face both company and capital gains taxes. For both these group of 

investors, they would prefer debt in the capital structure or high dividend payout 

ratios. 

However, Cliffe and Marsden (1992) contend that capital structure and dividend 

policies might also be irrelevant for the latter group of investors. They argue that 

firms are likely to tailor their capital structure and dividend policies according to 

investor preferences, Likewise, investors are also likely to gravitate toward firms 

whose policies suit their needs. This creates a clientele effect and at equilibrium, 

where investor demand for companies adopting particular capital structure and 

dividend policies match supply, capital structure and dividend policies are irrelevant. 

Therefore, Cliffe and Marsden (1992) conclude that under New Zealand's dividend 

imputation system, both capital structure and dividend policies are irrelevant for all 

investors. The results of which are the same as Miller's (1977) conclusion. 

10 Also see Howard and Brown (1992) and Stapleton and Burke (1975). 
11 See Appendix 3 for a mathematical description. 
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In addition, Cliffe and i'v1arsden (1992) as \.vell as Smith (1993) believe that it is likely 

that most New Zealand investors belong to the top income tax bracket and face no 

capital gains tax in which case, the capital structure and dividend policy irrelevancy 

result is even more likely to hold for the New Zealand market. The income threshold 

from which the top marginal personal tax rate applies is considered fairly low. Lower 

income earners are unlikely to be active investors. Investors are also unlikely to face 

capital gains tax as New Zealand does not impose capital gains tax except in cases 

where investments are purchased for resale or trade ( eg. superannuation funds and life 

insurance companies). Even then, the effective tax rate on capital gains is likely to be 

very low because the tax is only levied when assets are realised. Capital gains may 

also be deferred or used to offset capital losses. 

6.3.3. Implications on Hedging Motivations 

The optimal hedging theories described in Chapter 2 are based on the notion that, 

under the context of the classical taxation system of the United States, it is value 

maximising for firms to hedge the uncertainty in the stream of expected cash flows 

caused by market imperfections such as taxation, cost of financial distress, agency 

problems and information asymmetry. If capital structure and dividend policies are 

irrelevant under New Zealand's imputation taxation system, as Section 6.3.2. argues, 

then it is likely that the risks posed by market imperfections are less severe for New 

Zealand corporations than those faced by American corporations. Therefore, the 

motivations to use derivatives to hedge for New Zealand companies should differ 

from those predicted by present optimal hedging theories. This raises the question as 

to whether the implications of hedging theories developed in other tax systems are 

relevant in countries with a different taxation system. 

6.3.3.1. Taxation 

Contrary to the taxation theory of hedging, the results find that New Zealand firms 

with derivatives are likely to have lower tax loss carryforwards and pay more taxes 
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per dollar of earnings than firms without derivatives. Both proxies are not statistically 

significant which indicates that the likelihood of firms using derivatives are not 

dependent on tax considerations. 

Hrunson and Ziegler (1990) and Smith (1993) argue, that under imputation, firms 

have little incentive to minimise or avoid paying taxes. Imputation credits are only 

credited to the ICA when New Zealand company taxes are satisfied. If a New Zealand 

firm with tax loss carryforwards and tax preference items hedges to extend the 

convexity of its effective tax function for a longer period of time, then the firm's 

expected tax liability is minimised. Consequently, the company pays minimal taxes 

and the ICA is credited with minimum imputation credits. If a company declares 

dividends of an amount greater than taxable income 12, there will be insufficient credits 

available in the ICA for distribution. Shareholders are then liable to pay further taxes 

on those dividends. Thus, the taxation benefit of hedging taxable income is offset by 

an increase in the expected tax liability of shareholders. Shareholders value 

imputation credits and firms that maximise the value of imputation credits maximise 

shareholder value. Therefore, under imputation, companies have no incentive to 

minimise taxes with derivatives. 

Respondents to Berkman et. al. (1997) also did not indicate that derivatives are used 

to minimise taxes13 . In contrast, Berkman and Bradbury (1996) find support for the 

taxation theory. They find a significantly positive association between tax loss 

carryforwards, measured using dummy variables, and derivatives usage, measured 

using both notional and fair value measures. 

6.3.3.2. Cost of Financial Distress and Debt Capacity 

The extent of the cost of financial distress concern for New Zealand companies is 

likely to be less than that predicted by theory. This is because under imputation, the 

12 Companies declare dividends out of earnings determined using financial accounting standards and 
not tax accounting rules. 
13 The authors note that respondents may have misinterpreted the questionnaire to mean use of 
derivatives for tax evasion. As the questionnaire was not published, it cannot be ascertained if such a 
misinterpretation was likely to occur. 
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bias tovvard debt financing is smaller tha11 it is under the classical taxation system .• As 

Schulman, Thomas, Sellers and Kennedy (1996) show, the debt-equity ratio for New 

Zealand firms significantly decreased after the implementation of the imputation 

system. Therefore the moderate debt-equity ratio expected for New Zealand firms 

suggests that leverage may not necessarily be a determinant of derivatives usage. 

However, to the extent that firms are unable to generate sufficient profits to cover all 

financial obligations, the cost of financial distress will be high, raising the need to 

hedge. The results of this study find that firms with derivatives have lower interest 

coverage ratios and quick ratios than firms that do not use derivatives. Both the ratios 

are concerned with the ability of firms to pay long and short-term obligations 

respectively. Thus the results indicate that user firms have higher financial risk than 

non-user firms. This is in accordance with the predictions of the cost of financial 

distress theory of hedging. Using total liabilities as a proxy for leverage, Berkman and 

Bradbury ( 1996) finds support for the cost of financial distress hypothesis. 

The finding that long-term leverage is not a significant factor in using derivatives 

suggests that firms are not motivated to use derivatives to decrease financial risk and 

maximise debt capacity. Firms in New Zealand are unlikely to be motivated to hedge 

for such purposes as the imputation system eliminates the tax shield advantages of 

debt. In fact, it would be value diminishing for New Zealand firms to increase debt 

capacity as firms with higher than average debt-equity ratios are likely to face higher 

than average financial risk. 

The non-significance of the long-term leverage proxy may also be explained by 

Berkman et. al. (1997) who report that over 70% of respondents use foreign debt 

financing as a financial hedge which could explain why leverage is negatively related 

to derivatives usage. 

6.3.3.3. Underinvestment Problem 

Both the underinvestment theories of Smith and Stulz (1985) and Froot, Scharfstein 

and Stein (1993) are likely to hold in New Zealand although the agency cost of debt 

should be less severe because firms have no incentives to have a higher proportion of 
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dcbtl1olders to equityholders Ui"lder imputation. Ho\vever, the multivariate regression 

finds no support for either theory. Growth opportunities, long-term leverage and 

dividend payout ratios are not significantly higher for derivative users than for non

users as hypothesised by theory. In fact all three proxies were found to be negatively 

related to derivatives usage. Only when the fair value of derivatives held was used as 

the measure of hedging activity do Berkman and Bradbury (1996) find support for the 

hypothesis that derivatives use is positively related to the value of the firm's growth 

options. 

6.3.3.4. Managerial Risk A version 

The results find support for the theory that managers make risk management decisions 

based on how much personal wealth is invested in equity or options. While the 

likelihood of firms using derivatives is not statistically significant but positively 

related to the value of managerial shareholdings, the likelihood of firms using 

derivatives is significantly less as the number of options issued increases. Prevost et. 

al. (1997) report that for 93% of the respondents, " .. the right people have the right 

information to make decisions" and for 47% of the respondents, the decision to 

manage financial exposure is made by the board of directors and although 81.6% 

responded that the board establishes clear and internally consistent risk management 

policy, including risk limits, the role managerial self-interest plays in decision making 

processes cannot be ruled out. Berkman and Bradbury (1996) find that users of 

derivatives are likely to have higher managerial shareholdings than non-users of 

derivatives. However, Berkman and Bradbury (1996) did not test for the use of 

options. 

6.3.3.5. Hedging Alternatives 

Preference shares and convertible debt have properties that financial theorists believe 

aid in the mitigation of agency problems and therefore, firms that have preference 

shares and convertible debt have less incentives to use derivatives to hedge. Under 

imputation, firms have little need to issue preference shares or convertible debt. 
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Betvveen issuing preference shares and issuing debt, fir1ns are better off issuing the 

latter because, while both instruments are equally attractive to investors from a 

taxation point of view (interest on debt is tax-deductible and dividends from 

preference shares carry imputation credits), debtholders are guaranteed interest 

income while preference shareholders are not (as dividends on preference shares are 

not compulsory). Therefore, investors prefer debt over preference shares. In the case 

of convertible debt, there is little incentive for investors to prefer debt over equity 

financing because of the perceived reduced agency problems under imputation. 

The finding that a very low number of firms in the sample issue preference shares 

confirms its unpopularity as a financing instrument for New Zealand companies. The 

number of firms that issue convertible debt are also considered few. The logit 

regression finds no support that derivatives usage decreases as the amount of 

preference shares or convertible debt used by a company increases. Berkman and 

Bradbury (1996) also find no relation between hedging activity and the use of 

preference shares and convertible debt. 

6.3.3.6. Economies of Scale 

Consistent with the economies of scale in information and transaction cost hypothesis, 

the results find that the likelihood of a firm using derivatives significantly increases 

with firm size. Berkman and Bradbury (1996), Berkman et. al. (1997) and Prevost et. 

al. (1997) also find that large companies are users of derivatives. It is possible that 

larger firms have better access to the world debt market and gain greater benefits from 

economies of scale in information and transaction costs than smaller firms. As 

Berkman et. al. (1997) and Prevost et. al. (1997) respectively report, the most 

important objective for 69% and 43.3% of New Zealand firms is to reduce the costs of 

financing. 
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6.3.4. Comparison '1Vith Amedcan Empirical Studies 

Although the preceding section discusses the possible impact of different taxation 

systems on the hedging benefits for New Zealand compared to that of American 

companies, to the extent that the research methodology replicates those of previous 

American empirical studies, the results are comparable. 

The taxation theory of hedging cannot be refuted for most American companies as 

previous studies have found mixed support for the theory. As Graham and Smith 

(1999) found, using a more precise method of measurement gives strong evidence for 

the taxation theory. 

Support for the cost of financial distress theory has also been mixed although theory 

expects it to be a significant determinant of derivatives usage. Dolde's (1995) 

comprehensive study found support for the cost of financial distress theory while 

Nance, Smith and Smithson (1993) and Francis and Stephan (1993) found 

inconsistent support for the theory. However, many find that derivatives users have 

lower liquidity ratios than derivative non-users, which implies that firms with higher 

financial risk are more likely to use derivatives than firms with lower financial risk 

which is similar to the results of this study. This study did not find support for the 

debt capacity hypothesis, which is as expected under imputation but both Graham and 

Rogers (1998) and Haushalter (2000) find support for the debt capacity theory using 

American firms. 

Most of the American studies, such as Geczy et. al. (1997), Gay and Nam (1998) and 

Haushalter (2000) find support for the underinvestment theory of hedging of Froot et. 

al. (1993) but mixed support for the underinvestment problem caused by high agency 

conflicts. This study finds no evidence that New Zealand firms with higher growth 

opportunities use derivatives to hedge, thus not supporting the underinvestment theory 

of hedging. 

Similar to Tufano (1996), this study finds evidence that managers use derivatives to 

maximise self-utility. Consistent with expectations for American companies, Nance 
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et. al. (1993) and Fok et. al. (1997) tested for the alternative hedging instru..tnents and 

found that firms with derivatives are likely to employ fewer hedging substitutes. The 

results of this study find no evidence that firms under imputation use preference 

shares or convertible debt to mitigate agency problems. 

Similar to the findings of Nance et. al. (1993), Mian (1996), Fok, Carroll and Chiou 

(1997), Francis and Stephan (1993), Dolde (1993) and Geczy et. al. (1997), the most 

significant determinant of derivatives usage for this sample of New Zealand firms is 

firm size. 

6.4. Limitations of Research 

As mentioned in Chapter 4, the binary indicator variable measure of derivatives usage 

is flawed in that it does not provide a quantitative meaning thus obscuring the true 

extent of derivatives usage. 

The variables used to proxy for hedging theories may be inaccurate surrogates for a 

specific hypothesis or may proxy for more than one theory. This presents a potential 

identification problem and may obscure the true effects of a specified theory being 

tested. For example, a variable such as tax loss carryforwards need not necessarily 

proxy for tax function convexity but instead financial distress as distressed firms are 

more likely to incur losses and thus tax loss carryforwards or it may also be a better 

proxy for low marginal tax rate. 

This study also did not control for the underlying risk of firms in different industries. 

It is possible that firms in regulated industries have less of a need to use derivatives to 

manage risks. However, given that New Zealand is highly deregulated, failure to 

control for different industries is not expected to affect the results greatly. Yet, given 

that firms within an industry may have higher or different core-business risk, a 

measure of control for underlying firm risk may provide more powerful tests. 



Chapter 6 Discussion of Results 96 

The study also assumes that derivatives are responsible for the observed lmver levels 

of risk and hedging incentives. However, endogenous factors with regards to risk 

management and capital structure policies as well as the use of other risk management 

tools have not been controlled for in this study. 

6.5. Conclusion 

In general, the results show that the sample of New Zealand firms use derivatives to 

decrease and not increase firm risk. However, the exposure of firms with derivatives 

to exchange rate and interest rate changes are neither significantly higher nor lower 

than firms with no derivatives, which is contrary to expectations. The finding suggests 

that finns are motivated to hedge the voiatiiity of cash flows to minimise firm-specific 

risks and not market risk. 

The discussion on the motivations to hedge by New Zealand companies highlights 

some of the differences in hedging motivations 1mder the imputation taxation system, 

and that of current hedging theories which are based on the classical taxation system 

of the United States. Under New Zealand's imputation system, the value of a firm is 

theorised to be independent of capital structure policies. This affects the capital 

structure decisions of firms and subsequently affects the risk management policies of 

firms differently from predictions of current hedging theories. Analysing the 

implications that dividend imputation has on capital structure suggests that under 

imputation, hedging of the volatility of expected cash flows is less affected by tax 

considerations, debt capacity and the use of alternative hedging instruments. 

However, New Zealand firms are still expected to be motivated to hedge because of 

financial distress costs, managerial risk-aversion, underinvestment problems attributed 

to costly external financing and economies of scale in information and transaction 

costs. With the exception of the underinvestment problem, the results of this research 

are consistent with the predictions of hedging theories under imputation. Specifically, 

the results find that the use of derivatives is motivated by financial distress 

considerations, managerial self-utility maximisation and scale economies in 

transaction costs, but not taxation, debt capacity and alternative hedging instruments. 
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This implies that the implications of hedging theories developed in other tax systems 

may not be directly relevant to companies in a different taxation system. 

This study is limited by the use of binary indicator variables to measure derivatives 

usage as it is not quantitatively informative. Some of the proxy variables used may 

also be inadequate proxies. The study also did not control for the underlying risk of 

firms and assumes that derivatives usage is responsible for the observed results. 
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New Zealand firms are increasingly utilising derivative instruments as part of their 

risk management operations. This study directly investigates whether derivatives are 

used by New Zealand firms to increase or decrease firm riskiness. It also examines the 

motivations behind the use of derivatives to hedge. 

For a sample of 128 publicly-listed New Zealand companies between 1994 and 1998, 

the results show that firms use derivatives to reduce risk and not to increase risk. 

Specificaily, derivative users are found to have significantly lower total risk and 

idiosyncratic risk, but not significantly lower or higher systematic risk, exchange rate 

and interest rate exposures. This suggests that firms use derivatives to hedge firm

specific risk and not to substitute one risk for another as found by Schrand and Unal 

(1998). Derivative users are also found to have smaller variations in risk measures 

than derivative non-users. Further, the sample also reveals a statistically significant 

negative association between derivatives usage and the standard deviation of equity 

returns and that derivatives usage explains close to 10% of the variation in equity 

returns. Collectively the evidence strongly shows that firms use derivatives to hedge 

and not to speculate but the tests do not preclude possible speculative activities among 

the sample of firms. 

This study also shows that New Zealand firms are motivated to use derivatives in 

ways that are consistent with expectations of hedging theories under an imputation 

taxation system. Under imputation, the predictions of current hedging theories, which 

are based on the classical taxation system of America, are likely to differ because both 

taxation systems have different implications for capital structure theory and firm 

valuation. The discussion reveals that under imputation, firms are likely to hedge 

because of financial distress costs, underinvestment problems, managerial risk

aversion and scale economies considerations but not because of taxation, debt 

capacity and alternative hedging instruments. The results are generally in accord with 

the predictions of hedging theories under imputation - the probability of a firm using 
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deri·vati·ves to hedge increases as the cost of fina11cial distress increases, the 

managerial risk aversion is greater and the benefits of scale economies in information 

and transaction costs increases. Taxation, debt capacity, underinvestment and 

alternative hedging instruments considerations however, were not found to play a 

significant role in determining corporate derivatives usage. This raises the question as 

to whether hedging theories developed in a different taxation system are directly 

applicable to another. 

The study is limited in so far as proxy variables used are not accurate representations 

of theoretical implications. Further, the dichotomous measure of derivatives usage is a 

qualitative and not a quantitative measure of derivatives usage and is thus likely to 

obscure the extent of derivatives usage. The underlying risks of firms are also not 

controlled for and it is assumed that derivatives are responsible for the observed 

results with regards to firm riskiness and hedging incentives. 

Future research could examine the relationship between firm riskiness and derivatives 

usage using a quantitative measure of derivatives usage as this has not yet been 

attempted in New Zealand which would provide an interesting comparison to the 

results of this study. 
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Panel A; Risk Regression 
Dependent Variable 
Model 

DERIV 

LTDEBT 

MVBV 

SIZE 

C 

Adjusted R-squared 
n 

Panel B: Correlation Matrix 
STDEV 

STDEV 1 
DERIV -0.3374 
LTDEBT -0.0543 
MVBV 0.1558 
SIZE -0.5163 

./IPPCN:n!JX t 

Table Al 
Volatility Regression 

STDEV 
1 2 

Coefficient Coefficient 
I-statistic I-statistic 
(p-va/ue) (p-va/ue) 

-0.0315 -0.0079 
-7.3255 -2.2906 
0.0000 0.0224 

0.0307 
1.7499 
0.0807 

0.0008 
4.5044 
0.0000 

-0.0134 
-8.1923 
0.0000 

0.0592 0.1906 
14.5860 10.8300 
0.0000 0.0000 

0.1121 0.3091 
521 521 

DERIV LTDEBT 

1 
0.1667 1 
-0.0850 -0.1114 
0.5036 0.2746 

100 

3 
Coefficient 
I-statistic 
(p-value) 

0.0303 
1.7259 
0.0850 

0.0009 
4.6597 
0.0000 

-0.0145 
-8.6782 
0.0000 

0.1986 
10.9748 
0.0000 

0.3052 
521 

MVBV SIZE 

1 
0.0319 1 

Panel A shows the results of the pooled sample regression estimates of models 1 to 3 to determine the 
relationship between derivatives use and firm total risk: 

Model 1: STDEVj, =Po+ P1DERIV + sj,; 

Model 2: STDEVjt = Po + P1DERIV +·p2LTDEBT + P3MVBV + P4SIZE + sj, ; 

Model 3: STDEVj, = Po + P1LTDEBT + P2MVBV + P4SIZE + sj,; 

where STDEVjt = standard deviation of stock returns; DERIV = binary variable where a value of "l" 

indicates a derivative user and a value of "O" indicates a derivative non-user; MVBV = market-to-book 
ratio; LTDEBT = long-term liabilities normalised by size; SIZE = log (market value of equity + book 
value of total liabilities + book value of preferred capital); /3; = beta coefficients to be estimated, ands Jt = 

error term. The t-test tests the null hypothesis that the estimated coefficient equals to zero against the 
alternative that it differs from zero. Numbers in parentheses are the p-values of associated t statistics. 
Numbers in bold indicate significant test statistics at the five or one percent levels. Panel B shows the 
correlation matrix for the variables used. 
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Table A2 
Multivariate Logit Regression of the Likelihood of Using Derivatives 

Panel A: LOGIT Regression 
Pool 1994 1995 1996 1997 1998 

Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Proxy Expected z-Statistlc z-Statistic z-Statistic z-Statis/ic z-Statistic z-Statistic 

Variable Sign (p-value) (p-va/ue) (p-va/ue) (p-value) (p-va/ue) (p-va/ue) 

TLC + -0.1223 -0.6263 -0.2214 1.6741 1.5388 1.8443 
-0.9024 -1.2157 -1.1187 1.4489 1.1977 2.0234 
0.3669 0.2241 0.2633 0.1474 0.2310 0.0430 

TAX - 0.0024 -0.0083 0.0215 -0.0028 0.0110 0.0093 
0.6708 -0.9344 1.4322 -0.1800 0.9970 1.3881 
0.5024 0.3501 0.1521 0.8572 0.3187 0.1651 

INTCOV - -0.0001 0,0079 0,0000 -0.0002 -0.0005 -0.0008 
-2.2907 1.4612 0.1094 -0.9460 -1.1403 -3.1407 
0.0220 0.1440 0.9129 0.3442 0.2542 0.0017 

LTDEBT + -0.0036 -0.4565 -0.8239 -0.7048 0.6929 2.4488 
-0,0057 -0.2911 -0.6498 -0.4430 0.3780 1.1858 
0.9955 0.7710 0.5158 0.6578 0.7054 0.2357 

MVBV + -0.0495 -0.0869 -0.0995 -0.1365 0.0194 0.6808 
-1.1582 -0.8963 -1.0074 -1.0959 0.0725 1.6727 
0.2468 0.3701 0.3137 0.2731 0.9422 0.0944 

DIVP + -0.0004 -0.0046 -0.0088 0.0047 -0.0014 -0.0039 
-0.4050 -0.5852 -1. 1372 1.2178 -0.5670 -0.6735 
0.6855 0.5584 0.2554 0.2233 0.5707 0,5006 

MNGRSH + 0.0115 0.0062 0.0276 0.0425 0.0266 -0.0814 
0.9779 0.4167 1.6015 0.9100 0.5155 -2.0503 
0.3281 0.6769 0.1093 0.3628 0.6062 0.0403 

OPTION . -0.1554 -0.2082 -0.1078 -0.2709 -0.1935 -0.2554 
-2.2939 -0.1496 -2.0657 -1.5088 -1.3072 -1.3595 
0.0218 0.8811 0.0389 0.1314 0.1911 0.1740 

CONVERT . -1.4754 -14.6794 0.9647 -2.3934 -4.8437 -3.6713 
-1.3986 -2.0064 0.4434 -1.5578 -1.3470 -1.3564 
0.1619 0.0448 0.6575 0.1193 0.1780 0.1750 

QUICK . -0.0799 -0.3571 -0.0699 -0.0581 -0.1443 -0.4383 
-2.3357 -1.3782 -1.6470 -0.9630 -1.5646 -2.1537 
0.0195 0.1682 0.0996 0.3355 0.1177 0.0313 

SIZE -/+ 0.0038 0.0057 0.0029 0.0031 0.0037 0.0270 
5.1858 2.1572 2.1237 2.3517 2.2208 3.3883 
0.0000 0.0310 0.0337 0.0187 0.0264 0.0007 

C 0.1253 0.8896 0.2567 -0.0736 -0.1751 -1.7354 
0.5889 1, 1737 0.4039 -0.1211 -0.2637 -1.9708 
0.5559 0.2405 0.6863 0.9036 0.7920 0.0487 

Sample 521 90 109 108 105 109 

Panel B: Correlation Matrix 
DERIV TLC TAX lNTCOV LTDEBT MVBV DIVP MNGRSH OPTION CONVERT QUICK SIZE 

DERIV 1 
TLC -0.1049 1 
TAX 0.1500 -0.0749 1 
INTCOV -0.0506 -0.0200 0.0635 1 
LTDEBT 0.1667 -0.0488 -0.0522 -0.1347 1 
MVBV -0.0850 0.0229 -0.0498 0,0005 -0.1114 1 
DIVP 0.0790 -0.0336 0.1671 0.0335 0.0611 -0.0208 1 
MNGRSH 0.1302 -0.0218 0.0602 0.0076 -0.0458 0.0515 0.0009 1 
OPTION -0.1894 0.0271 -0.1155 -0.0123 -0.1134 0.2406 -0.0382 -0.0285 1 
CONVERT -0.0626 0.0660 -0.0835 -0.0324 0.1054 -0.0363 -0.0027 -0.0143 -0.0185 1 
QUICK -0.1608 0.0161 -0.0729 -0.0011 -0.1191 -0.0126 -0.0502 -0.0268 0,0663 -0.0245 1 
SIZE 0.1973 0.0013 0.0715 -0.0125 0.0631 0.0296 0.0707 0.0334 -0.0316 -0.0139 -0.0399 1 
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Panel A shows the results of the lo git regression of the derivatives usage indicator variable, DERIV on 
specified proxy variables. DERIV = 1 if firm year reports use of derivatives, DERIV = 0 otherwise; 
TLC is tax loss carryforwards divided by total assets; TAX is the amount of taxes paid divided by 
earnings before interest and tax; INTCOV is interest coverage rate; LTDEBT is long-term debt ratio 
scaled by firm size; MVBV is market-to-book value ratio; DIVP is dividend payout ratio; MNGRSH is 
value of shares beneficially held by directors; OPTION is total number of options outstanding; 
CONVERT is convertible debt dividend by firm size; QUICK is quick ratio and SIZE is firm market 
value. The z test tests the null hypothesis that the estimated coefficient equals to zero against the 
alternative that it differs from zero. Numbers in parentheses are the p-values of associated t statistics. 
Numbers in bold indicate significant test statistics at the five or one percent levels. Panel B shows the 
correlation matrix for the variables used. 
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Under dividend imputation, Cliffe and Marsden (1992) (also see Howard and Brown, 

1992 and Stapleton and Burke, 1975) show that the formula for the tax advantage of 

debt, GL is: 

[ A3.1 ] 

where: 
D = market value of debt; 
o = dividend payout ratio; 

Dividend 

(EBIT-rDXl-tJ' 

tc = effective company tax rate; 
0 = proportion of company tax paid and attached as imputation credits; 

t pe = effective marginal personal tax rate on equity income; 

t g = effective capital gains tax ; 

t pd = effective marginal personal tax rate on dividend income; 

EBIT = earnings before interest and tax; and 
r = interest rate on debt. 

Equation A3 .1 shows that the capital structure decision under imputation is invariably 

linked to dividend policies. Thus, different dividend policies will affect the value of a 

firm differently for different shareholders. To show the effect of dividend policies and 

capital structure decisions on shareholders, Cliffe and Marsden (1992) formulated the 

total after tax income of shareholders, Il pe , as: 

[ A3.2] 

II pe is the sum of shareholder's dividend income after taxes and shareholder's after

tax income from retained profits. Assuming that 0 = 1, as all New Zealand company 

income tax paid gives rise to credits in the ICA and are distributable, Equation A3. l 

and Equation A3.2 reduces to: 
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[ A3.3 ] 

and 

[ A3.4 ] 

respectively. A 100% dividend payout policy (ie. 5 = l) results in Equation A3 .3 

collapsing to: 

[ A3.5 ] 

and Equation A3.4 to: 

IT pe = (NOI - rD )[(1- t pe )]. [ A3.6 ] 

As equity income and debt income of New Zealand resident investors in both the 

upper and lower tax brackets are taxed at the same rate (ie. tpe = t "" ), Equation A3 .5 

shows that a 100% dividend payout policy results in the gain from leverage equal to 

zero and the value of a firm is independent of its capital structure. 

Under the same assumptions, Equation A3.6. show that total shareholder returns 

under imputation are independent of company tax, tc, and are only taxed at 

shareholders' marginal personal tax rate, t pe. Company taxes paid are thus essentially 

withholding taxes against shareholders' personal tax liabilities. Therefore, New 

Zealand's imputation regime effectively taxes distributed fully taxed company profits, 

at investors' marginal personal tax rates. The only difference is the point of taxation. 

If earnings are retained, 5 equals zero and Equation A3 .3 and Equation A3 .4 

simplifies to: 
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[ A3.7 ] 

and 

[ A3.8 ] 

respectively. Assuming that there is no capital gains tax ( tg = 0) and the company and 

personal tax rates are equal ( tc = t pd ), Equation A3.7 is zero and Equation A3.8 

becomes: 

[ A3.9 ] 

which is the same as Equation A3.6. Arriving at the same results for total shareholder 

returns after-tax under two different dividend policy scenarios mean that for 

shareholders in the top marginal personal tax bracket (whose income tax rates equal 

the company tax rate) and have no capital gains tax, both capital structure and 

dividend policies are irrelevant. 

The assumption of zero capital gains tax and equal company and personal tax rates are 

likely to hold as most investors belong to the top marginal personal tax bracket as the 

threshold of $30 875 from which the top marginal personal tax rate applies is fairly 

low. It is unlikely that lower income earners invest heavily (Cliffe and Marsden, 

1992; Smith, 1993). Investors are also unlikely to face capital gains tax as New 

Zealand does not impose capital gains tax on realised gains from investments except 

in the case of property and shares being purchased for resale or as part of business 

dealings (eg. superannuation funds and life insurance companies). Even then, the 

effective tax rate is likely to be very low because capital gains tax is only levied when 

assets are realised. Capital gains may also be deferred or offset against capital losses. 

Under the same assumptions, for investors who face capital gains tax or belong to the 

low income tax bracket (tpe < tJ, the numerator of Equation A3.7 will be greater 
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than the denominator wl,Jch produces a positive gain from leverage. Capital structure 

is thus relevant for these group of investors if firms do not distribute dividends. 

Equation A3.8 shows that if earnings are not distributed, investors subject to capital 

gains tax will be taxed at both the company income tax rate and capital gains tax rate 

while for investors whose marginal personal tax rates are lower than the company tax 

rate, they will be taxed at the higher company tax rate. Because they did not receive 
' 

dividends, they are not able to offset the higher company tax paid with imputation 

credits. Clearly, both groups of investors will prefer to receive returns in the form of 

dividends. Dividend policies are thus relevant for these groups of investors under a 

zero dividend payout policy. 

Under a zero dividend payout policy, Equation A3.7 show that investors in the low 

marginal personal tax bracket and investors subject to capital gains tax prefer debt 

while Equation A3.8 show that these group of investors prefer dividends. Howard and 

Brown (1992) show that firms can either change their dividend policies or capital 

structure to maximise shareholder value. If the firm increases debt, the firm value 

increases by as much as GL for every dollar of debt issued. However, an easier way to 

increase shareholder value is to alter the dividend policy. Setting 5= 1, Equation 

A3.5 is obtained and shareholders are better off. Clearly, the value of the firm 

increases if it uses the maximum dividend policy as shareholders with marginal 

personal tax rates less than corporate tax rate prefer to receive dividends because of 

imputation credits. Although the ICA account balance can be carried forward to future 

years, the real value of an undistributed ICA reduces because of the time value of 

money. 

Thus far, capital structure under New Zealand's dividend imputation system is shown 

to be irrelevant for all investors, regardless of tax stature, if firms follow a 100% 

dividend payout policy. For payout ratios less than 100%, the capital structure and 

dividend policy remains irrelevant for investors in the top marginal personal tax 

bracket with no capital gains tax but becomes relevant for investors with capital gains 

tax and for investors whose marginal personal tax rates are less than the company tax 

rate. 
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However, even though the effect of suboptimal dividend policies may be altered via 

increased debt usage or employing optimal dividend policies so that firm value is 

maximised for investors in the lower marginal personal tax bracket and for investors 

subject to capital gains tax, Cliffe and Marsden (1992) contend that dividend policies 

might also be irrelevant for these group of investors. They argue that finns are likely 

to tailor their dividend policies according to investor preferences. Likewise, investors 

are also likely to gravitate toward firms with dividend policies that suit their needs. 

This creates a clientele effect arid at equilibrium, where investor demand for 

companies adopting particular capital structure and dividend policies match supply, 

dividend policy is irrelevant. This has the effect of eliminating capital structure 

relevancy for these group of investors as well. Therefore, Cliffe and Marsden (1992) 

conclude that in equilibrium, the capital structure and dividend policies are irrelevant 

for all investors, regardiess of tax stature. 
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