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Monitoring Mechanisms, Managerial Incentives, Invement Distortion Costs,

and Derivatives Usage

Abstract

We relate derivatives usage to the level of corgorgovernance/monitoring mechanisms, managerial
incentives and investment decisions of UK firms. Wied evidence to suggest that the monitoring
environment, e.g., board size, influences the uséoth currency and interest rate derivatives usage
Managerial compensation also influences derivativeage. Investment decisions are affect by the
governance and managerial compensation of firmschwim turn impact on derivatives usage. We find a
strong tendency for UK firms to reduce derivativssige in situations where derivatives usage shosild
increased. There is limited evidence that firms lisdging substitutes to avoid monitoring from exaér
capital markets.

Key words:Corporate hedging; corporate governance (CG);@gproblem; under/overinvestment; logistic
regression
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1. Introduction

The corporate governance (CG) arrangements of fiamd their level of executive remuneration are
important areas of public interest and academieareh’ Firm performance has been attributed to the
strength of their CG and monitoring arrangementsvel$ as the degree of alignment between managerial
and shareholder interests (Gompers et al., 2008mérs and Nair, 200§).Theoretical work relates
investment decisions to executive remuneration {essen and Meckling, 1976; Myers, 1984), such that,
depending on the types of managerial incentiveyagers can maximise their personal wealth at the
expense of shareholders. The more convex the pagtate of managers, the less incentive managefs ha
to manage risk (Smith and Stulz, 1985). Thus, blathextent of monitoring mechanisms and the tyges o
managerial incentives can cause managers to takewasa risk when they stand to benefit more than
shareholders from investment decisions. Tufano §L9%r example, reports that managers holdingkstoc
options, manage a smaller proportion of the firnsk, whereas those holding common stocks manage mo
risk. In situations of manager-shareholder cordjitivestment distortions occur, such that managgest
positive net present value (NPV) projects (undex#tment distortion) and undertake value destroying
investment projects (overinvestment distortion)skRimanagement theories provide a role for the dise o
derivatives to manage managerial incentives anedoace investment distortion and agency costs (Emit
and Stulz, 1985; Froot et al., 1993; Tufano, 1998 UK Financial Reporting Council (2014) indicatbat

the board of directors is ultimately responsible fisk management and internal conttélowever, the
effectiveness of the monitoring mechanisms witlim$ may reflect the desire of internal directardimit

the moderating effects of monitoring mechanismsriter to enhance managerial wedlth.this case, the
use of derivatives will depend on the strengthhefmonitoring mechanisms in place as well as tiseelef
managers to gain an advantage from investmentidesidnvestment distortion costs can also occifirrifs

use hedging substitutes rather than financial dévies to manage their risk (see Tufano, 1998).

This paper, therefore, examines the linkages betweevatives usage and monitoring mechanisms and h
they relate to managerial incentives and investrdentsions. We use a sample of UK listed non-fife@nc
firms for this purpose. If firms with higher monilog mechanisms and managerial incentives also make
greater use of derivatives, this finding would mmgistent with the view that firms establish moriitg
mechanisms to protect the interests of both masaay®il shareholders. A negative relation is indieatif

risk taking to benefit managers more than sharehsldlIso, if inside dominated boards make greagerof

! The voluntary code of conduct on CG and executdrauneration for UK listed firms are contained irseties of reports for
practitioners (The Cadbury Report, 1992; The HampgioRe 1998; The Walker Review, 2009; The UK Finah&aporting
Council, 2010). Regulatory changes have been espepianounced for US firms in the form of legallpferceable rules of the
Sarbanes—Oxley Act of 2002 and the Dodd—Frank At02

2 Hereafter, we use the expressions of CG and mamitonechanisms interchangeably.

% The UK code of conduct requires that directorksséd firms comply or explain their approach tonitoring risk (Cadbury Report,
1992). The UK Financial Reporting Council (2014, pgBres the board of directors “ultimate resporgibfor risk management
and internal control, including for the determioatiof the nature and extent of the principal rigks willing to take to achieve its
strategic objectives and for ensuring that an gmate culture has been embedded throughout ttenization”.

* The UK government has made several attempts tidea legislative framework to ensure that shadsrs control and vote on
the level of directors’ remuneration. These attenfyaive failed to varying degrees (Available apditfgoo.gl/cM8abQ).



derivatives, this would suggest that derivativeswsed to enhance both shareholder and manageeigsts.
Depending on the circumstances that firms are gadhe extent of monitoring may be influenced by
regulatory changes that require greater oversighbdth external and internal directér§Ve focus on
situations where firms use either currency or gderate (IR) derivatives in the presence of inwesit
decisions. Our approach is in line with agencysoshere investment decisions are not always aligvith

shareholders’ interest (Tufano, 1998).

The use of derivatives therefore provides a ussdtting to carry out our tests, since firms useenay and
IR derivatives for different reasofS§pecifically, currency derivatives are used to agnthe exposure of
foreign cash flows, whereas IR derivatives are ueadanage exposure to IR changes and increasadgve
(EI-Masry, 2006; Bodnar et al.,, 2013). Since the WBKnkruptcy codes favour creditors more than
shareholders (Franks et al., 1993), UK firms miggate more concerns over expected liquidity andhfired
distress costs, compared to the effects of currfinciuations on foreign cash flows. Of course, edirms
use both currency and IR derivatives and we dethl this aspect separately. Whether firms use cayren
IR derivatives depends on their circumstances. ey derivatives users are more likely to be gldibais.
IR derivatives users are likely to be more natidnatheir orientation although IR derivatives cdsoabe
used to manage the risk associated with foreigtsddine use of IR derivatives is an important elenoé
capital structure decisions (Borokhovich et al.0£20Visvanathan, 1998), with IR derivatives beirsgd to

support credit rating upgrades (Simkins and Rog186).

Our paper focuses on four main issues: (i) thengxte which monitoring mechanisms relate separétely
currency and IR derivatives usage; (i) the refatibetween managerial incentives/compensation and
derivatives usage; (iii) the link between derivavusage and investment distortion costs; andtl(e)
relation between the use of hedging substitutes derivatives usage. In the latter case, firms msg u
hedging substitutes rather than derivatives todareaternal monitoring by external markets. An intpot
setting for these issues is with respect to investndistortion costs. Tufano (1998) shows that dircan
implement risk management programmes to managenaiteash surpluses and shortages and, in turn,

reduce investment distortion costs.

To undertake our study, we analyse separate suplsaraf currency and IR derivatives users and ashtr
their attributes with those of non-users. This apph allows us to link the explanations for defixeg usage
more tightly with the theory, since firms use cagg and IR derivatives for different reasons. Weasuge

monitoring mechanisms using: (i) the natural lodpni of one plus the value of our own constituted CG

5 Firms have also incurred substantial losses thirauisuse of derivatives. Examples of large denestirelated losses are: (i)
US$1.3 hillion by Metallgesellschaft due to the o$energy derivatives and swaps; and (i) US$1llibb loss by Orange County,
California (Available at: https://goo.gl/A1x3rx).

5 Our currency derivatives users are firms thatardg currency forwards, currency rate swaps andrés, currency options and/or
other currency derivatives and combinations. IRv@gires users are firms that use only IR swaps, Ifoog, IR futures, forward
rate agreements, and/or other types of IR derivatiVhis categorisation is standard in empiricallkneee Borokhovich et al., 2004;
Nelson et al., 2005; Panaretou, 2014). Using a broad grouping allows for easier explametiof relation between derivatives usage
and monitoring mechanisms and managerial incen{ses Lel, 2012). Collectively, we refer to currgand IR users as derivatives
users.



index LnCG_Indek (ii) the natural logarithm of board sizenBoard_Sizg and (iii) the percentage of non-
executive directors on the boafdED). Similar toLnBoard_SizeandNED, we view theLnCG_Indexas a
proxy for the monitoring environment. Manageriatentives are measured using the book value of stock
compensation divided by market valugtgck_CompM)/ and the book value of executive compensation
divided by market valuesxecutive_CompMyV

Each set of derivatives users is benchmarked &agaigst of non-users that has either currency ang/o
exposure, but does not hedge. Indeed, our non-gperdfically indicate in their financial reportsat they

do not use derivatives, despite having exposuregdbange rate and/or IR changes. The distinctatnwden
the types of derivatives users and non-users,taidrhonitoring environments is economically imamittin
three respects. First, more firms use currencyvdtvies than IR derivatives and more large firme us
derivatives than small firms (Bodnar et al., 19B@naretou, 2014). Second, the use of derivativetesa
substantial financial risks. Indeed, UK treasurgdiions require authorisation from the board otcliors
about the type and amount of derivatives to use thadevel of counterparty risk to accept (Grantl an
Marshall, 1997). The financial reports of many of @erivatives users indicate that their chief exiee
officers (CEOs) and internal directors actively tig#pate in risk management decisions. This leviel o
participation by executives provides ample oppatyuio create an internal control environment tiaaurs
their interests. Firms that use derivatives arelyiko have stronger monitoring mechanisms becatisiee
additional risk associated with using derivativeghile non-users would also likely have monitoring
mechanisms in place, we predict that their momgprmechanisms will not be as strong as those of
derivatives users. Finally, decisions regardingivd¢ives usage are determined endogenously, based o
attributes, such as board size, board structurdé,campensation plans. Adams et al. (2010, p. 5%ema
related arguments that are not associated witlvatares usagéWhile we contrast the attributes of users
and non-users and test them against theoreticdlcmns, the endogeneity problem does not go afeay
either set of firms, since managers can contrdt badnitoring mechanisms and derivatives usagelieae
the desired effects. It is hard to see how thisogadeity problem can go away entirely (see Gécal.et
1997), even if we use the predicted values of oanitoring and managerial compensation variablemfro
instrumental variables—generalised method of mosn@t-GMM) estimations. We also estimate a set of

IV—probit regressions.

Using two-stage logistic regressions, we do nat &irsignificant relation between currency derivedivisage
and ourLnCG_Indek (baseline and interaction modéi$)owever, IR derivatives usage is positively redate
to LnCG_IndeX (p-value< 0.01). Currency (IR) derivatives usage is alsdtjyedy (negatively) related to
LnBoard_Size(p-value< 0.10), whereas the use of currency and IR deviestis negatively related with
NED". The negative coefficients for some of the moimigmmechanism variables are not in line with the

theory. Since we find positive coefficients for $eevariables using the IV—probit regressions, wiewe

"We thank an anonymous reviewer for pointing thisto us.
8 We use the superscripto denote the coefficient that is associated withpredicted values from the IV-GMM estimations.



that some of the contradictions in our results migg because the predicted values from our IV-GM#& a
not too reliable. Interacting each monitoring valgawith free cash flowQ, andZ-score typically generates
negative coefficients across our estimation metfi@isnerally, firms with low values on these inteiGct
terms have negative coefficients, although thei ssnall tendency for the relation to Beshaped in high
and low values. For IR derivatives usage, the imlabetween usage and these measures is alsoveegati
suggesting risk-shifting. In general, the monitgrimechanism variables multiplied by high and lovuea

of variables that proxy for investment opporturstie.g., free cash flow, have reducing effectsamvdtives
usage. Firms with lov®, low Z-score, and low free cash flows have poorer econgmispects than firms
with high values on these measures. Derivativegausands to be negatively related with high and low

values of these measures.

The choice of compensation contracts can depenthemexpected level of financial distress (Gibsod an
Vetsuypens, 1993). Smith and Stulz (1985) predipbsitive relation between managerial wealth ared th
variability of firms’ expected profits. For all owstimates, the use of currency and IR derivatiges
positively related toStock_CompMY¥ and Executive_CompMV(p-value < 0.10), although currency
derivatives usage has mixed coefficient signs inteo-stage logistic regressiorRrior studies suggest that
managerial compensation and investment decisioaslimked, causing managers to take on more risk
(Tufano, 1996). We corroborate prior results, botydor high and low values of investment decision

variables. Our results for the use of hedging suibss are generally weak.

The papers by Judge (2006), Belghitar et al. (2088) Panaretou (2014) are the closest to oursUK a
context. However, these papers differ from oursémeral important respectsWhile Judge (2006) and
Belghitar et al. (2008) use three-year averagémancial data. We use up to 11 firm-year obseoreti Our
approach permits more variation across firms. &imib our study, Belghitar et al. (2008) appear to
separately analyse currency and IR derivativessugamaretou (2014, p. 1,180) uses the ratio offfe.top-
five insider holdings of common stocks to totalrgisa...” and institutional shareholdings as CG mezsur
We use a 14-binary component CG-index. We takeuatcp-specific approach as this allows us to diyect

capture the specific attributes associated withagarial compensation plans and monitoring mechanism

Theoretically, firms use currency derivatives ):réduce expected tax liabilities associated vgith-tax
profit volatility (Smith and Stulz, 1985); (ii) rede expected investment distortion costs (Bessaitahin
1991; Froot et al., 1993); and (iii) reduce man&deaisk aversion and enhance managerial compeamsati
plans (Smith and Stulz, 1985). Similarly, firms URederivatives to: (i) reduce the risk of finarlaistress
and bankruptcy costs (Smith and Stulz, 1985; Stl#86); and (ii) increase leverage and protect etege

9 Low (High) denotes the bottom third (top third) of obsemwasi for a variable, in each sample of currency,df®] combined
derivatives users and non-users.

10 Other studies that differ from ours include Bartratral. (2009). They undertake a cross-countryysthdt includes UK firms.

Their paper employs financial variables for deiiwed users and non-users and variables concerrtbdownership concentration
and (external) investor protection. They do notsider internal governance and board structure. , Afswokhovich et al. (2004)
examine IR derivatives usage for US firms. Theyudel variables, such as board composition and smeiets well as ownership
structure, but do not consider non-users and ccyrdarivatives users.



interest tax shields (Leland, 1998; Graham and Rpd2002). Our hypotheses relate to some of these

theoretical predictions.

The next section presents a brief overview of tegcal and empirical work from which we develop our
hypotheses. Section 3 presents the methodologyttendata sets. Our empirical results are presented

Sections 4 and 5, and we conclude in Section 6.
2. Background and Hypotheses

This section presents our hypotheses. We link fpotheses for monitoring mechanisms and managerial
incentives with derivatives usage and explain thpdrtance of using derivatives in investment deais}*

Our hypotheses are set in general terms.
2.1. Derivatives usage and monitoring mechanisms

Firm value, agency conflicts, and corporate pertorae differ between poorly and well-governed fil(gese
Chhaochharia and Grinstein, 2007; Hoechle et @lL.22 Relative to inside directors, outside direstoave
incentives to act and make decisions that aredrb#st interests of shareholders (Fama and Jel@@8),. A
larger number of NEDs does not imply greater irdaeoontrol and more effective monitoring (Jenseéd93t
Guest, 2009), if also, the CEQ’s power base inegasid NEDs engage in free-riding (Adams et aD520
Faleye, 2015). Géczy et al. (2007) find that wedken-wide governed firms use derivatives more for
speculative reasons than to reduce firm level f#bwever, such firms have more internal monitoramgl
internal control in place to avoid potential abuddsnitoring mechanisms can benefit directors nben
shareholders, even in the absence of speculatioa.aproach is to bias the board size towardsniatter
rather than external directors; another approath nsaintain CEO-chair duality. This way, interdalectors
and CEOs have more control over the extent of mmdng and the way derivatives are used to enhdrae t
own interests. If monitoring mechanisms are weadknagers are more likely to use derivatives forrtbein
benefit (Bartram et al., 2009; Lel, 2012). HowevBnrokhovich et al. (2004) find a positive relation
between the proportion of outside directors anddiivatives usage, indicating that outside dirextor
actively participate in decisions about derivatiueage to protect shareholders’ interests. Collelgti these
findings suggest that risk management strategightnbie influenced by the monitoring mechanismslace

Thus we hypothesise that:
H1: Derivatives usage is positively related to the itawimg mechanisms within firms.

We measure monitoring mechanisms using: (i) theurahtlogarithm of one plus our CG-index
(LnCG_Index; (ii) the natural logarithm of total board memteip (LnBoard_Sizg and (iii) the percentage
of non-executive directors and total number ofdises NED). Our CG-index is based on zero/one dummy

variables comprising 14 components such as CEQ-dwmgiaration, presence/absence of a remuneration

'We do not specifically establish a hypothesis &xation. However, we use the ratio of total taxrpegts divided by total pre-tax
income TXR ) to test for a negative relation betweBxXRand derivatives usage. Theoretically, firms usévedves to minimisation
tax payable (Smith and Stulz, 1985).



committee, and so on (see Appendix Il). The comptmef our CG-index are primarily concerned with
internal monitoring? This is because the UK Financial Reporting Cdu®14) makes directors directly

responsible for risk management.

There is widespread agreement that a good set nitonoag mechanisms contains attributes that erdanc
board effectiveness. However, the choice of thetiqudar set of monitoring mechanisms is not
straightforward. For example, agency theory fav@E©-chair separation to control managerial setigst
and to reduce agency costs. The stewardship pérspsapports CEO-chair duality as a way of preisgrv
good stewardship and ensuring managerial contmjalGand Park (2002) find that poorly performing@&
are less likely to be dismissed if they have boBOGCand Chair roles. However, high-ability CEOs rbay
awarded a combined title for good performance, rimepthat CEO power is determined endogenotisly.
Board independence is not directly measurable stndepends on the balance of power between the CEO
and the board. We sdmBoard_Sizeand NED as constraints on CEO power, even if they may not
adequately proxy for the degree of CEO control.tta point, the benefits of large boards decresiseh
that size outweighs the benefits of more expertisgris and Raviv (2008) show that shareholdersetien
from insider-controlled boards if they are ableetloit internal information. Thus, either small large
boards are suitable, depending on board compostidnfirm characteristics (Coles et al., 2008; ldaal.,
2016).

2.2.  Managerial incentives and derivatives usage

Theoretically, corporate hedging increases firnugalo benefit shareholders, bondholders, and masnage
(see Smith and Stulz, 1985; Froot et al., 1993ahe] 1998). Hedging is positively related to mamnade
compensation plans if managers are risk-averseamgensation plans are a concave function of fialnes
(Smith and Stulz, 1985). The expected utility askraverse managers is significantly affected by the
variability of the firm’s expected profits (Smitmé Stulz, 1985), causing managers to hedge togirtiteir
own wealth in the firm. CEOs with more equity weal the firm diversify more risk (May, 1995). Howex,
Tufano (1996) finds that managers holding more kstoptions (stocks) manage less (more) risk.
Remuneration committees are expected to have amatoug effect on pay (The Greenbury Report, 1995)
and, in turn, the extent of risk taking. Guthrieakt (2012) find that total CEO pay increases eivethe
presence of independent remuneration committees.Ci& environment is considered to be an important
mechanism to mitigate the excesses of executiveimeration and to reduce managerial entrenchment and
agency costs (Borokhovich et al., 1996; Florackid @zkan, 2009). Veprauskaind Adams (2013) find a

12 Chernenko and Faulkender (2011) consider manageoi@pensation plans for IR derivatives users, butndb consider
monitoring mechanisms. Géczy et al. (1997) use gene wealth and share option ownership to prarynfianagerial incentives of
users and non-users. Their managerial incentivesanes are not significant.

13 0ne can reasonably argue that existing empiricileace does not overwhelmingly support the vieat the separation of the
CEO and Chair roles enhances corporate performamege Ts weak support for the view that the choiteoles affects corporate
performance based on industry adjusted market ezwliating returns (Brickley et al., 1997). The perfance of firms may become
less variable or more variable as CEOs become nuwenful (seeBertrand and Mullainathan, 2003; Adams et al., 2005). Firms that
split the role of CEO-Chair following investor pressithave lower market returns and lower financiafggenance (Dey et al.,

2011).



negative relation between CEO power and firm perntorce. However, Tan and Liu (2016) find that CEO
power negatively relates to idiosyncratic volailiThere is limited evidence to suggest that wellegned
firms use derivatives to pursue value-enhancingaihjes rather than pursue managerial self-inte{ses
Huston and Stevenson, 2010; Allayannis et al., R&1Qince our firms do not engage in speculation in

derivatives markets, we hypothesise that:
H,: Derivatives usage is positively related to theslexf managerial incentives.

Managerial incentives are measured using: (i) stetied compensation divided by market value
(Stock_CompM) multiplied by 100; (i) executive compensation vided by market value
(Executive_CompMMmultiplied by 100; and (iiistockPrice_Volatility measured as the average stock price
divided by the range of the stock’s price overybar. We do not use the value of stock option carsaion

contracts due to the large number of missing olagienvs in our data.
2.3. Investment distortion costs

Investment distortion costs arise either becausmsii shortages for investments (underinvestmests)cor
the excess availability of cash (overinvestment)o§he use of derivatives is argued to reducectist of
both investment distortion costs, such that marsages incentivised to take on value-enhancing pteje
(Lessard, 1991; Froot et al., 1993). The expectsstiscof financial distress will increase if managéo not
accept positive NPV projects. It is relatively ggtdforward to think of firms with high underinvesént
costs as pertaining to underperforming firms, stinett they are characterised by low free cash flow,Z-
score values, and lo@ and liquidity levels. In this case, informatioryasnetry and agency costs increase,
and managers seek private benefits from investaeisions (Morrellec and Smith, 2007). Neither lthee|

of leverage nor growth opportunities alone can adegly proxy for underinvestment costs, since fiogas
rely on internal funds in the short term. Howeville monitoring mechanisms of firms can ensure that
derivatives are used to mitigate the need for gostiternal financing and for firms to meet theibte

obligations. Thus, we hypothesise that:
Hza: Derivatives usage is positively related to meastinas proxy for underinvestment costs.

The over- and underinvestment problems reflect éwtveme points on what we refer to as kieerage
continuum Morrellec and Smith (2007) suggest that the oamd underinvestment problems are resolved
when firms have optimal leverage. It is difficult tietermine empirically at which point this is amhéd.
Géczy, et al. (1997), Bartram et al. (2009), andet use firm leveragelLgverage¢ to proxy for
underinvestment. We use both firm-specific leverdgeveragé and the industry average leverage
(IND_Avg_LEV, depending on our treatment for endogeneity Seetion 4). To capture the liquidity

constraints imposed by underinvestment, we useeisttacoverage ratidrterest _Cover, average debt to

4 The UK recommended CG guidance aims to enhancmahneer in which UK listed firms are governed (sée Tadbury Report,
1992; The Greenbury Report, 1995; The Hampel Report, 1998). UK listed firms have become more compliant in adhering to the UK
Financial Reporting Council (2015) recommendatiorigeyTstates: “... full compliance by the FTSE 350 raiv61.2% and 93.5%
complying with all but 1 or 2 provisions” (Availabht: https://goo.gl/GTbf15).



maturity Oebt_Maturity, long-term debts to total debtsT{ Debts_Total Debjsand low free cash flow to
total assetslow_Free-Cash-Flow_Total Assgt§ince underinvestment costs adversely impait Wialue,

we also tesHs, using lowQ (Low_Q) and lowZ-score Low_Z-scorg

As stated before, the availability of excess frashcflow enables entrenched managers to avoidctoérs

of external capital markets. This creates oppotiesifor managers to pursue overinvestment stedegi
(Froot et al., 1993; Tufano, 1998). Risk managensantlimit the available cash flows under the calndf
managers to reflect the trade-off between unded- @rerinvestment distortion costs (Froot et al.93,9
Tufano, 1998). Since risk management and the usierdfatives will reduce the availability of cashder

managers’ control, we hypothesise:
Hsg: The use of derivatives is negatively related tosuess of overinvestment costs.

Firms with high overinvestment costs are expeatedavve high free cash flow;score,Q, and so on. The
high values on these measures will incentivise marsato accept projects that are not value-enhgncin
Monitoring by external markets is likely to resolveés problem when derivatives are used, sincerindéion
asymmetry will be reduced (Titman, 1992). Thugruoxy for overinvestment costs, we use free cash o

total assets Rree-Cash-Flow_Total Assét@nd high free cash flow to total assekligh Free-Cash-
Flow_Total Asse)s We also use capital expenditures to propergnipand equipmenCAP_Exped_PPE
capital expenditures to total sal€SAP_Exped_Total Salgshigh Q (High_Q), and highZ-score High_z-
scorg. Firms with overinvestment costs are also predi¢d have high values on research and development
(R&D) to total assetdR&D_Total Assels

2.4. Hedging substitutes and derivatives usage

If firms have excess free cash flow, this condittemporarily takes away the need for them to hedge
external markets. Indeed, “[w]hile cash-flow hedpgtakes away the need to obtain ‘expensive’ finagcit

does so by eliminating the discipline that the @dpnarkets would impose on firms attempting todfgoor
projects” (Tufano, 1998, p. 68). This means thahs$i experiencing overinvestment costs will hedgagus
internal resources to avoid hedging in externalketar (Lessard, 1991; Froot, et al., 1993). Bothube of
hedging substitutes and the overinvestment probierease agency costs as managers undertake value

destroying projects (Lessard, 1991; Froot, etl@I93; Stulz, 1998). Thus, we hypothesise that:
H,: Derivatives usage is negatively related to measassociated with hedging substitutes.

Hedging substitutes are measured using conveidigiids divided by total debt€¢nvertible Debts_Total
Debtg, fixed assets divided by total assd&xéd Assets Total Assgteurrent ratio Current Ratig, the

natural logarithm of pre-tax incomén(Pre_Tax_Income total cash divided by total assetBagh_Total

15 Nance et al. (1993) predict a negative relaticmben derivatives usage and debt instruments. Gétay. (1997, p. 1329) predict
a positive relation between derivatives usage amvertible debts and preferred stocks. If measwgesh asCurrent Ratioand
LnPre_Tax_Incomecapture the use of hedging substitutes, theieltewill be lower since firms cannot use hedgingssiutes
indefinitely. Thus, the predicted direction will begative.



Assety and return on assetfRQA. These measures can be viewed as available oesournder
management’s control for internally funded projgstse Nance et al., 1993; Géczy, et al., 1997sukt H,

relates tdHzs.'°
3. Data and Methodology

All the firms in our sample are UK non-financiakted firms. The firms are manually identified as
derivatives users or non-users, using the not#sein financial reports, year by year, over the 209 2015
period. The financial reports are available on effith's website and on http://www.northcote.co.ldey
words, such as forwards, swaps, derivatives, andnsare used to identify each firm's approachisé r
management. Non-users specifically indicate thaty tlhhave hedgeable exposures but do not use
derivatives.’ In most cases, the notes in the financial rempesifically stated the risk management policies
of firms with explicit statements as to whether tse of derivatives is allowed or forbidden. A dmal
minority of non-users indicate that they have noebposure as they have no foreign deposits or dignes
loans. We treat them as non-users with exposti@sham and Rogers (2002, p. 824) take a simikaw vi
stating that “... we can interpret the absence oivdtves [in 10-K forms filed] as a choice not tseu
derivatives, rather than possibly indicating a laélkexposure to hedgeable risks.” None of our fiumss

derivatives for speculative reasons (see also GrashiMarshall, 1997, p. 198).

There are 14 components in our CG-index (see AppdhdThese components are taken from Datastream.
The presence or absence of each component is aseonstruct a broad unweighted governance index
across each firm for each year. Since we are csiimicausers and non-users, we cannot use the abtion
value of derivatives positions as in Borokhovichakt(2004), Hentschel and Kothari (2001), and &th®

characterise derivatives usage, as this varialds dot exist for non-users.

Our multivariate regressions seek to identify ttegistical features for each group of derivativesra and
non-users. To deal with potential endogeneity, wénmate IV-GMM regressions for each group of
derivatives users and non-users. We prefer the Giwithod to the two-stage least squares (2SLS), Hece
predicted values under 2SLS may not be efficieendl/they are consistent (see Green, 1990, p.. A0&

GMM provides reliable estimates for inferences frmwst types of data sets (Hansen, 1982).

8 The similarity in the predicted coefficient signkHg (overinvestment) an#i, (hedging substitutes) needs clarification. Firms
must have excess free cash flow, hi@hand so on, to have an overinvestment problems,Tan overinvestment problem would
exist for more healthy firms with excess finangie$ources. Since the use of (financial) derivativeslefinition exposes firms to
scrutiny in external financial markets, they woulske their excess cash flows for productive investmeAs such, cash flow and
liquidity will be lower, in line withHsg. Indeed, using risk management programmes carceettie availability of excess resources
in the hands of managers (Tufano, 1996). The ecielamdicates that firms use IR derivatives to redaé@mation asymmetry and
enhance credit quality (Titman, 1992; Simkins and Rogers, 2006). Users of hedging subssitwould use internal resources to meet
the cash flow shortfalls associated with the negaéiffects of currency and IR fluctuations on opegatash flows. Froot et al
(1993) predict that firms cannot use hedging stiisg indefinitely, meaning that they will eventydail if they do not hedge. Thus,
the predicted coefficient sign for bathg andH, is negative.

7 Bango Plc’s Annual Report (2011, p. 14) states “.e. @roup’s activities expose it to some financiaksi The Group monitors
these risks but does not consider it necessargd@uny derivative financial instruments to hedgsetrisks.”

18 Augean PLC Annual Report and Accounts (2015, p.st&es, “... the Group’s financial liabilities inclidrade payables, debt
and finance liabilities. Trade payables are nadrigst bearing and are recognised initially at¥alue and carried at amortised cost.
Debt is initially recognised at fair value lessnsaction costs and carried at amortised cost. Thep3 policy is that no trading in
financial instruments or derivatives shall be utalen.”



We considerLnCG_Index LnBoard_Size NED, StockCom_MYVExecutiveCom_M\and Leverageto be
endogenous in our estimations. This is for theoWihg reasons: (i) monitoring mechanisms, such as
LnCG_Indexand LnBoard_Sizeare determined by managers; and (ii) manageoiapensation plans that
are a convex function of firm value incentivise ragers to take more risk (see Smith and Stulz, 198%)
treat firm Leverageas endogenous since firms hedge to reduce thealpiityp of financial distress and
bankruptcy costs (Smith and Stulz, 1985), and Brauket al. (2010) show that short-term debt ussisae
the agency costs arising from the risk associaiduaexecutive compensation. Indeed, Cole et al0§2@ind
a strong causal relation between the structureE® Compensation, investment and debt polices, amd f
risk. Finally, Morrellec and Smith (2007, p.3) makelear that the over- and underinvestment proklare
resolved when “... optimal leverage reflects a traffdsetween under- and overinvestment costs.” These
our full IV—=GMM equation for each set of derivativasers and non-users is:
(Monitoring mechanism or Remuneration variable); .

=y + A1 (Stock Price_Volatility);  + A,(Interest_Cover); ;

+ A3(Z-score); s + A,(Debt_Maturity);

+ A5(Free- Cash- Flow_Total Assets); + A,(EBIT_Market Value);

+ Ag(CAP_Exped_PPE); + A9(CAP_Exped_Total Sales); .

+ A10(R&D_Total Assets);; + A11(Q);+ + A1z (Current Ratio);

+ A13(LnPreTaxincome);; + A14(ROA); ¢ + A1s(Dividend per Share);

+ Ayg(LnMarket Value); ; + A,,(LnTotal Assets);, + A;g(LnTotal Sales); ¢

+ A19(TXR);+ + YEAR + INDUSTRY + ((Leverage);,
= Instrumental variables) + &; ;.

(1)

In Eq. (1),4; andé;; are, respectively, the intercept and error teMiSARandINDUSTRYare included to
prevent the results being driven by time seriesiaddstry effects, respectively. The remaining ablés are
defined in Appendices | and Ill. Our IVs are basedyearly averages of financial variables over fivead
industry sectors. We do not know a priori the exachber of IVs to use; so we choose from a listbfVs.
On average, five to seven IVs are needed. The nH¥'seare the ones that generate estimates thétesaref

model specification problems, e.g., endogeneity.

To deal with the problem of endogeneity in our $bigi regressions, we estimate a reduced versi&uofl)

as follows:

(Monitoring mechanism or Remuneration variable);
= ay + b;(CAP_Exped_PPE);+ + b,(CAP_Exped_Total Sales);
+ by(Dividend per Share); + by(LnMarket Value); ,
+ bs(LnTotal Sales); s + ((Leverage);, = Instrumental variables) + ;.

(2)

In EqQ. (2),& is the error term. The predicted values of eachitnong and compensation variable from Eq.
(2) are incorporated into each logistic regressiaile use a reduced version of Eq. (1), since tHel\f

GMM generated poor predicted valu®sWe prefer the logistic regression relative to the-probit

19 Wooldridge (2010) suggests the use of predictégegato deal with endogeneity. Géczy, et al. (19839 use predicted values in
their logistic regression.

20 An anonymous reviewer suggested that the full mdielusive of year and industry effects) wouldkelly generate better
predicted values. We run Eg. (1) and several akidsiced versions. The more complex the specifinathe greater the tendency for
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regression since the logistic regression perforeteebby capturing observations in the tails of engpirical
distribution. However, the IV—probit regression hias advantage that the endogeneity problem catebak

with in one estimation.

An empirical model does not exist for the relatlmtween derivatives usage and monitoring mechanisms
managerial compensation, and our explanatory vi@sabSo, we justify using Eq. (2) as follows. Following
Dittmar and Mahrt-Smith (2007), Masulis et al. (ZDOand others, firms with weaker CG undertake
inefficient investment decisions that contributecepital destruction. Furthermore, Chen et al. @2&how
that firms improve their governance structure befsgeking external finance. Ryan and Wiggins (20i@2)
example, relate managerial remuneration to investmepportunities. Thus, measures such as
CAP_Exped_PPECAP_Exped_Total Salesind Dividend per Shardin Eq. (2)) are likely to proxy for
investment opportunities. Related evidence linkardosize and NEDs to governance and financial
performance (Chhaochharia and Grinstein, 2007;yEal2015). Firms hedge to preserve growth options,
dividends, and sales (Lessard, 1991; Froot e1893). Finally, derivatives usage is related te $Bodnar et
al., 1996; Panaretou, 2014), which is measuredylsiMarket ValueandLnTotal Sales

The logistic regression is specified as follows:

Usage;, = ay + f1(Monitoring mechanism or Remuneration variable)f_t
+ B2 (UND_Avg_LEV);+ + B3(Stock Price_Volatility); ;
+ Bi(Interest_Cover);  + fs(Z- score);  + fs(Debt_Maturity);
+ f;(Free-Cash- Flow_Assets); . + fg(EBIT Market Value); ;
+ B9(CAP_Exped_PPE);  + [1o(CAP_Exped_Total Sales); 3
+ f11(R&D_Total Assets); ¢ + $12(Q);+ + P13 (Current Ratio); ¢
+ pra(LnPreTaxIncome);, + B15(ROA); . + f16(Dividend per Share);,
+ B1;(LnMarket Value); + B1g(LnTotal Assets); ¢ + B1o(LnTotal Sales); ,
+ Boo(TXR); ¢ + YEAR + INDUSTRY + ;..

Usage;, is an unobservable latent variable that captureptbbability of a firm using/not using a partiaula

1,if Usage;; >0

0,if Usage], < 0° (¢ is the error term. The superscrigtenotes the

set of derivatives. That i§sage;, = {
predicted values from Eqg. (2).

Finally, the IV—probit regression is stated asdofé:

the logistic regressions to generate excessivegelaoefficients and wrong coefficient signs. Thelusion of year and industry
dummies in any version of Eq. (1) also createdregton problems for the two-stage logistic regrassi Evidence in the economics
literature shows that complicated models generate poor forecasts relative to simple models (Meese and Rogoff, 1983; Liu et al.,
1994). These arguments justify our use of Eq.q2)enerate the predicted values for the two-stagistic regressions.

21 Models of capital structure include some of thplamatory variable we use in Eq. (2). Mande et2012) use a similar approach
to generate predicted values for their CG indices.
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Usage;; = ¢; + c;(IND_Avg_LEV);+ + c3(Stock Price_Volatility); .
+ c,(Interest_Cover); ; + cs(Z-score); + cs(Debt_Maturity); .
+ ¢;(Free- Cash- Flow_Total Assets);; + cg(EBIT_Market Value); ,
+ ¢9(CAP_Exped_PPE); + c1o(CAP_Exped_Total Sales);
+ ¢11(R&D_Total Assets);; + ¢12(Q);¢ + c13(Current Ratio); ,
+ ci4(LnPreTaxincome); + ¢15(ROA); + c16(Dividend per Share); (4)
+ ci;(LnMarket Value); ; + cig(LnTotal Assets); + ci9(LnTotal Sales); ¢+
+ c2oTXR; + YEAR + INDUSTRY

+ (M onitoring mechanism or Remuneration variable + (Leverage); ;
= Instrumental variables ) + v,

In Eq. (4),Usage;; is also an unobservable latent variableandv;; are, respectively, the intercept and error
term. The probit model relies on the standard nbrdistribution since the probability dfsage;; is
computed using a cumulative normal probability tiore® In Egs. (3) and (4)ND_Avg_LEVproxies for
firm leverage to reduce potential endogeneity @ols. We uséND_Avg_LEVsince individual firms are
unlikely to influence this measure to give riseatoendogeneity problem. We trimming the top andobot
1% of the observations for each variable to renewaeptionally large/small values for all our estiesa and

use robust standard errors when estimating Eqso (#) %
4, Empirical Results
4.1. Distribution of derivatives users and non-users

Panel A of Table 1 shows the distribution of usamgl non-users year by year. The sample of combined
derivatives users (currency, IR, and commaodityjeases from 105 in 2005 to 126 firms in 2015, rewrh
peak of 136 firms in 2014; non-users peak in 2082 firms). The majority of firms use several
combinations of derivatives. For these firms, betw82.58% (109 out of 132 firms; in 2008) and 8%69
(114 out of 130; in 2010), mostly use currency Eives with less regular use of IR and/or commpodit
derivatives. Also, between 54.39% (62 out of 1842006) and 59.69% (77 out of 129; in 2012) offtiras,
mostly use IR derivatives together with less reguise of currency and commodity derivatives. Th#eta
also shows the distributions for the clean sampfezurrency and IR derivative users on which weebasr
main results. Between 37.21% (48 out of 129; in2Gind 42.11% (48 out of 114; in 2006) of derivasiv
users only use currency derivatives. Similarlywssn 10.08% (13 out of 129; in 2012) and 13.64%0i8
of 132; in 2008) of derivatives users use only Eivhtives. Far fewer firms use commodity derivesiv
Since we estimate logistic regressions, our sangite is unlikely to affect the reliability of our

estimationg?

22 The probit and logistic regressions have diffesgscifications for the distribution of the distarize term. The disturbance term
of the logistic regression model follows the staxddagistic distribution, whereas the disturbareen of the probit regression model
follows the standard normal distribution. Both dimitions are very close in the shape of theirritistion functions, except at the
tails. The logistic regression will always providdetter fit to non-normal distributions relativethe probit model since it captures
the observations in the tails of non-normal distfidns.

2 All our estimations are performed in StatalC 15 amdspecify our equations in a related way.

24 Our sub-samples of derivatives users are unbatarelative to non-users. However, the smaller sanspte of IR derivatives
users is unlikely to affect the reliability of thagistic regression estimates. Indeed, Owen (2p0761) shows that “... under mild
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[Table 1, about here]

Our users and non-users are from nine industryose¢Panel B of Table 1). Industrials have the
largest number of firm-year observations (498)pfeed by Consumer Services (292) and Consumer Goods
(179). Our descriptive statistics show that denest users have larger average values for the pramgt
mechanism and managerial incentive measures thatusers. Derivatives users also have larger average
values for size and leverage measures comparedneitkusers. The Wilcoxon—Mann—Whitney statistic
confirms that the two groups of users and non-usave different medians. The Spearman rank coivalat
coefficients for the explanatory variables for eaeh of firms give us no cause for concern. Alutssnot

fully presented are available from the authors
4.2. IV-GMM estimates based on the full model

Table 2 shows the coefficient estimates using tild\V-GMM (Eg. 1). For each IV-GMM estimation, we
rely on the following model specification tests toeir validity: (i) the Hanseqd statistic to test for over-
identifying restrictions; (ii) the Hayaskl test for endogeneity; and (iii) thestatistic to test the correlation
between the 1IVs and the endogenous variables (imstkiments). Th€ andJ statistics indicate no concern
over endogeneity and over-identification, respetyivThep-values are larger than 0.10. Thestatistic has

p-values of less than 0.10, indicating that theruments are not weak (see Table 2). These spdimfica

tests give us confidence in our estimates.
[Table 2, about here]

Table 2 shows that the magnitude of estimated icosfits varies across users and non-udergerageis
negatively related ttNED for currency derivatives userp-Yalue< 0.10).LeverageandLnBoard Sizeare
negatively related to IR derivatives useps/élue< 0.05). These measures are not significant for aoacb
users and non-users. Thus, using combined usexgyaEsup neutralises the relation betwéewerageand
LnBoard SizelLeverageis also insignificant for all managerial comperwatvariables. This latter result
contradicts the predicted relation between leveragd managerial compensation (see Calcagno and
Renneboog, 2007).

Monitoring mechanisms LOCG_Index LnBoard Sizeand NED) have mixed coefficient signs for
EBIT_Market Valudp-value< 0.10).Q has positive coefficients for all usepsyalue< 0.10), but a negative
coefficient for non-users in respect@tiock_CompM\jp-value< 0.10). The coefficients fdcnMarket Value
are positive for all groups of derivatives usqrs/glue< 0.01) inLnCG_Index they are insignificant for
non-usersg-value> 0.01).LnMarket Valuehas positive coefficients ionBoard Sizdor all groups of firms,
except for currency derivatives usepsv@lue< 0.10). The result for currency derivatives usensrniexpected.
Finance theory predicts a positive relation betweamagerial wealth and the variability of firms’pexcted

profits (Smith and Stulz, 1985). However, manader@mpensation HExecutive CompMVand

conditions, the intercept [in the logistic regresgidiverges as expected, but the rest of the iodeft vector approaches a non-
trivial and useful limit”, such that the use ofately small samples does not affect the coefficestimates.
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Stock_CompM)is negatively related t&BIT_Market Valugp-value< 0.01) in six out the eight estimates
(p-value< 0.10). Thus, managerial compensation has a negatigact for all groups of firms suggesting
that managerial compensation increases when measket¢ decreases, even for derivatives users. Hermal
(2005) argues that CEO pay positively relatesgbtér CG, due to greater board diligence and theetecy
to recruiting external CEOs. While the positive ficeents for LnMarket Valuein LnCG_Indexand
LnBoard Sizesuggest that market value increases, the negatletion for LnMarket Value in
Executive_CompM¥eems to be counter-intuitive. It is possible tBBOs command a risk premium in the

presence of declining market values.
4.3. Logistic regressions

Using Eg. (3), we estimate the two-stage logistigressions for currency and IR derivatives usafpe. T
predicted values for our endogenous variables hraired from the IV-GMM estimates of Eq. (2). These
IV-GMM estimates are not shown to save space. Hewethey satisfy specification conditions of no
endogeneity and overriding restrictiomsvalue> 0.10) and no weak instrumenfs\value< 0.10). All our

variables are defined in Appendices | and Ill.
[Table 3, about here]

Table 3 and 4 show that the goodness-of-fit ofidlyéstic regressions are adequate based on Pegriesis.
The Waldy? statistic is significant in all caseg-¢alue< 0.01), indicating that all the variables in thedwels
besides the constant, have explanatory power. Acbestimates, between 74.16% (Model 4A, Table 3)
and 91.62% (Model 8B, Table 4) of the firm-year evations are correctly classified. The percentage
correctly classified outperforms a naive proporiochance model (see Joy and Tollefson, 1975) Ea
level. The year dummies for 2007 and 2009 are awmsitive, but not necessarily significaptvalue>
0.10). Indeed, the notes in the financial repoftsamne of our firms indicated that the use of danxes
increased during the crisis period. The industmyuly variables are significant only in a few cagesdlue

< 0.10). For the results that follow, we denote baseline models as Model 1A, Model 2A, and so on.

Models with interaction terms are designated, MddizlModel 2B, and so on.
4.3.1. Monitoring mechanisms and currency derivatives esag

Models 1A to 3B (in Table 3) show the results farrency derivatives usage using the monitoringaldeis.
TheLnCG_IndeX coefficients are not significant (Model 1A and ¥Bvalue> 0.10). While the coefficients
for LnBoard_Siz® are positive, only the baseline coefficient isngfigant (Model 2A; p-value < 0.01).
Related work indicates that large boards are vahlencing (see Faleye, 2015); so we find some sufgpo
this view. BothNED" coefficients are negative (Models 3A and 3Bjalue< 0.05). Overall, we conclude

that there is not enough evidence to suppert

The positive coefficient fotnBoard_SizZémeans that as the number of directors increasetkedihood of
firms using currency derivatives increases. In @sit the negativelED" coefficients suggest that as the

percentage of NEDs increases less derivatives sad. By implication, NEDs are accepting more rigk o
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behalf of shareholders. The marginal effects (Migs)the NED" are modestptvalue< 0.05)—between —
0.053 (Model 3A) and —0.030 (Model 3B), indicatitigat the predicted probability of NEDs influencing

usage is not strong.

CEO-chair separation is a binary variable in ouad®Ve do not estimate predicted values for CEGrcha
separation. This is because of the estimation problassociated with obtaining reliable predictddesfor
binary variables. However, the binary value for G&@ir separation is included in theCG_IndeX, but
shows no obvious effect. Up to 74.86% of our firealy observations comprise currency derivativessuser
that have CEO-chair duality. While it is likely th@EO-chair duality impacts our results vinBoard_Size

to give a positive effect, boards with CEO-chaparation do not necessarily have greater effectiserisee
Brickley et al., 1997; Dey et al., 2011). The ME fmBoard_Sizeis 0.539 (Model 1Ap-value< 0.01).
This value is larger (in absolute value) comparéith whose ofNED". Thus, the predicted probability of
LnBoard_Siz®e affecting derivatives usage is strong. As suchnia increase irLnBoard_Size increases

derivatives usage by a factor of 25.154, g&%2>

Bebchuk et al. (2009) and Chang and Zhang (20)rtex negative relation between entrenchment and
firm value, implying that entrenched managers amremlikely to undertake value-destroying corporate
policies. One way to relate our results to theidiing is to examine the role of monitoring mecharssvhen
directors have influence over investment decisiortie presence of derivatives use. To do so, \parseely
interact Free-Cash-Flow_Total Asset®, andZ-scorewith our monitoring and managerial compensation
variables. Therefore, we sort the observationgémh financial variable to capture the top andonotthird

of the observations. We apply a value of one tdediche top and bottom third of the observatiohsaxrh
variable; zero otherwise. That way, we may capéuliek with investment distortion costs. We assuha

the strongest evidence for over- and underinvedtowsts is in the top (bottom) third of each vaeab

Table 3 shows that onlynBoard_Siz&Low_Z-scorehas a positive coefficient (Model 2B:value< 0.01).
The positive coefficient indicates thabw Z-scorefirms in LnBoard_Sizé use more currency derivatives.
Low_Z-scorefirms are more risky thaRligh_Z-scorefirms; they are predicted to use more derivativis.
contrastLnBoard_SizZ&xHigh_Z-scorehas a negative coefficient (Model 2Byalue< 0.01), thus causing
the link between board size and Z-score tdJeghaped in relation to usage. That is, board simitipely
influences currency derivatives usage lfow_Z-scorefirms, but negatively influences currency derivas
usage foHigh Z-scorefirms. High Z-scorefirms may reduce derivatives usage to increaseroxastment

costs, particularly if executives stand to bermfitre than shareholders in investment decisions.

The remaining coefficients for our monitoring megisms with interaction terms are negative (Models B
2B and B3;p-value < 0.01). Derivatives usage is negatively relatedLttCG _IndexxLow_Z-score

LnBoard_Siz&Low_Q and NED’xLow_Q (p-value < 0.10). Q proxies for investment opportunities,
whereasZ-score proxies for the probability for financial distresBhe use of derivatives is predicted to

increase firm value for firms with low values onttbaneasures. Large boards have increased problems o
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coordination and free-riding, implying that smatlands may be more effective (Jensen, 1993). Sowe)
firms are more likely to be undervalued relativehigh Q firms, the need for capital investments would be
more pressing. Marsden and Prevost (2005) reporteter, that high growth firms with a higher projpmm

of NEDs use less financial derivatives amongst Mealand firms. They indicate that the negativetiata

is due to the new Companies and Financial Repoaatg of 1993, which increased the personal ligbof
directors for bad investment decisions. UK NEDs hpdrds have been given increased financial akd ris
management responsibilities over the years, undeiows codes of practice and financial reporting
requirements. It is possible that the negativetitgia reflect a decrease in currency derivativemyedo a

more optimal level.
4.3.2. Managerial compensation and currency derivativesgas

May (1995) and Tufano (1996) find that utility massing managers tend to pursue risk-reducing gfiege
when their personal non-diversifiable wealth isdtito firm value. Thus, managerial compensation is
positively related to currency derivatives usagseblaonH,. Table 3 shows th&tock_CompM¥has only
one positive and significant coefficient (Model 4B:value < 0.05), partly in support oH,. The
Executive_CompMVcoefficients are both negative (Models 5A and BBalue< 0.10). The explanation
for the mixed result is not certain since both afles proxy for compensation plans. If executivegehmore
control over risk management strategy than extedivalctors and external directors adopt an ineffect
monitoring role (Agrawal and Knoeber, 1996; Fraeksal., 2001), then the negative coefficients may b
capturing a reduction in risk management programinedenefit executive compensation plans, with
Executive_CompMVhaving a negative effecStock_CompMW&Low_Free-Cash-Flow_Total Assetsd
Stock_CompMRkLow_Z-scorealso have negative coefficients (Panel $Bjalue< 0.05). This suggests
that the positive coefficient fdBtock_CompM¥may not be too reliable. Theoretically, low fressk flow
andZ-score firms should increase derivatives usagesérds1991; Tufano, 1998). We also fintd-@haped
relation for derivatives usage anBxecutive CompMY in Z-score, such that the coefficient for
Executive_CompM¥High_Z-score is positive (Model 5B;p-value < 0.10) and the coefficient for
Executive_CompM¥Low_Z-score is negative (Model 5B;p-value < 0.05). Overall, managerial
compensation appears to lead to more risk-takinth lww Z-score firms being more strongly associated

with a reduction in derivatives use.

Several theories link executive compensation to ahiity of managers to extract economic rent (see
Bebchuk and Fried, 2003). The ability to extraatremmic rents will be higher in poorly governed finif

the use of derivatives also increases firm valyecetive compensation will positively correlatenteasures,
such agQ andZ-scoresince, theoretically, derivatives usage benefith Imanagers and shareholders (Smith
and Stulz, 1985). While the negative coefficiemtsdur investment measures suggest an environniesrew
financial risk taking increases, we find little dgnce to suggest that managerial wealth is detedriman
environment where risk reduction appears to bentren. Tufano (1996) and Schrand and Unal (1998)

report that managers holding common stocks manage sk compared with those holding stock options.
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Data unavailability prevents us from examining #ffects on investment distortion costs when marsager
hold stock options. We note, however, that the fawehts for Stock Price_Volatilityare consistently

negative across all our regressions, but only Sagmt inLnBoard_Siz€Model 2B;p-value< 0.05).
4.3.3. Underinvestment and financial distress and curretegvatives usage

Hs;a predicts a positive relation between currency w@gives usage and underinvestment costs. Using
IND_Avg_LEVto proxy for firm leverage, derivatives usage égatively related ttND_Avg_LEV(p-value

< 0.10). The negative coefficients are significamroas most of our monitoring and management
compensation variables, causing us to refggt Thus, on average, currency derivatives usagecdses
with IND_Avg_LEV (leverage). However, Purnanandam’s (2008) themaetnodel predicts a positive
relation for moderately leveraged firms and a niggatelation for highly leveraged firms, since High
leveraged firms take longer to improve their futprespects. Thus, our result is not entirely ouirad with

this theoretical prediction, although we have netednined the extent of high or low leverage acmss
firms. EBIT_Market Valuealways has negative and significant coefficieqtsglue < 0.01). Nance et al.
(1993) useEBIT _Interest Expens® proxy for leverage. They find a negative anslignificant coefficient.
Low_Qis positively related to currency derivatives usagLnBoard_Size (Model 2B: p-value < 0.05),
despite being negative when interacted wittBoard_Size (Model 2B). The negative coefficient for
LnBoard_SiZéxLow_Q captures usage for highly distressed firms. Theffimients for Low_Free-Cash-
Flow_Total Assetsre positive §-value < 0.05) across all estimates, except foBoard_Sizé where the
coefficient is insignificant. This result providesipport forHs;s. The U-shaped relation foZ-scorein
LnBoard_Size is worth a further consideration (Model 2B:value < 0.01). Perhaps, this suggests that
currency derivatives usage is less of a criticabésfor under-performing firms. This view is, ofucse,
inconsistent with the theory (Smith and Stulz, )985urrency derivatives usage is negatively reldted
CAP_Exped_Total SalesmidDividend per Sharép-value< 0.01), thereby allowing us to rejddga.

4.3.4. Overinvestment and currency derivatives usage

Following Tufano (1998) and Stulz (1996), the aadaility of free cash flow can cause managers t@picc
negative NPV projects. Table 3 shows that the @efits for Free-Cash-Flow_Total Assetse typically
negative p-value< 0.10), giving some support fbt;z. The CAP_Exped_PPIEoefficients are also negative
in NED” and Executive_CompM\(p-value < 0.10). In general, these results suppdyg in the sense that
derivatives usage decreases for these measuresenCuderivatives usage is positively (negativegiated
to High_Free-Cash-Flow_Total Assegisow_Free-Cash-Flow_Total Assgfer the most part, giving rise to
the U-shaped effect predicted ¥z, andHsg. This is an interesting result for investment @ison costs,

which validates the theory.

Important links can be drawn between over/undestment costs and measures based on growth
opportunities. Allayannis and Weston (2001) findtt)S derivatives users have higkand higher capital

expenditures to sales ratios. Table 3 shows tlaR&D_Total Assetxoefficients are negative across all
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estimatesfvalue< 0.01), indicating that firms with R&D spending dess likely to use derivatives. This
finding might hold if such firms also have excessefcash flows to fund the decline in cash flowoeisded
with the failure to use derivatives. Howevsmnce ourHigh_Free-Cash-Flow_Total Assatsefficients are
also negative, there seems to be a role for usingerecy derivatives to protect available cash floisis

demonstrates some of the difficulties in testihg.
4.3.5. Hedging substitutes and currency derivatives usage

Géczy et al. (1997) point out that the costs ofriitial distress can affect the debt choices of &firm
Derivatives usage is negatively related to longatdebt if debt levels increase, due to risk-shiftiRroot et
al. (1993) predict a positive relation between ency derivatives usage and liquidity, since hedguwogld
preserve liquidity for new investments and dividgrayments. Using hedging substitutes negates txt toe
use derivatives such that the relation betweenihgdsubstitutes and derivatives usage is negafiable 3
shows that our proxies for hedging substitutesnatesignificant, except fdcnPre_Tax_Incomé NED' in
some casepfvalue< 0.01). Even so, these coefficients carry the wromreglicted sign. Thus, we do not find
support forH;. While we do not establish hypotheses for taxa#ind firm size, it is useful to note that the
TXR coefficients are insignificant, whereas ttreMarket ValueandLnTotal Assetgoefficients are positive
when significant §-value< 0.10).LnMarket ValueandLnTotal Assetgroxy for size. Thus, these findings

are in line with previous results (ElI-Masry, 2006).
4.4. IR derivatives usage

This sub-section presents the results for IR déviea usage. Our baseline models are Model 6A, Mode

etc. Similarly, the models with interaction ternme Model 6B, Model 7B, and so forth.
4.4.1. Monitoring mechanisms and IR derivatives usage

Table 4 shows that, unlike the case of currencivaives usage, thenCG_IndeX coefficients are positive
and significant (Models 6A and 6Brvalue < 0.01), whereadnBoard_Sizé has a negative coefficient
(Models 7A; p-value < 0.10). Thus, the results for currency and IR deies users have different
coefficient signs. However, for IR derivatives ss&ED" has a negative coefficient (Model 8p:value<
0.01), in line with the result for currency derivas usage. Inside boards may choose to reduceatiees
usage if they dominate outside boards. Howevercoeéficient sign is consistent across bbtiBoard_Size
andNED". This result is not surprising since prior studiegue that CG in the UK is characterised as an
environment where managers have a high level of@ion because of limited external discipline irsgd

by capital markets (Franks et al., 2001; Ozkan@rkian, 2004). Our result for NEDs contrasts witdt thf
Borokhovich et al. (2004) for US firms. They sudgdsat NEDs participate in IR risk management to
increase IR derivatives usage. While UK bankrumtogies favour creditors much more than shareholders
(Franks et al., 1993), this does not seem to leaddtrong focus on using IR derivatives. Thusrallewe

find very limited support foH;. We note that the negative effect fonBoard_Size is relatively small,

thereby generating a log odds ratio of 0.014, &é2**against a log odds ratio of 0.787, i&%?**for NED".
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[Table 4, about here]

The contrasting coefficient signs fonBoard_Sizéwith respect to currency and IR derivatives usage
also suggest that UK board of directors assessrhacts of IR and currency risks differently. Oarngple
covers a period of very low IRs for the most paith very little variability. In contrast, currenggtes have
had a lot of variability in recent years. Thus,reacy fluctuations may cause more concerns for Q#&rds
than IR fluctuations. Survey evidence also showas #hlarger proportion of firms hedge currency exjpe
than IR exposure (see Bodnar et al., 1998; Pangr@@l4). These factors may therefore contribute to

variation in the results.

Advocates of good governance argue that boardse mpdf a large proportion of NEDs, ensure thatemor
pressure is put on internal boards to act in slddebhs’ best interest (see Fama and Jensen, 1888).the
Sarbanes-Oxley Act (2002) and the UK Financial Ripgp Council (2014) specify that audit committees
comprise entirely of independent outside directavith at least one member with recent and relevant
financial experienc& This suggests that NEDs are likely to have knoggedf the associated financial risk.
Coles et al. (2008) show that tQemeasure i¥J-shaped in board size, such that large boards eashaiue

in complex organisations, whereas small boardsname appropriate for simple organisations. Our dats

not allow us to assess the management skills aleérdirectors or NEDs. However, in simple termsjde
directors will require more specialist risk manageinskills for day-to-day risk management. Furthanen
NEDs may lack information about the firm’s risksitdluence treasury management strategy. Therefore,
NEDs may be willing to undertake a less confrontatmonitoring role, which in turn imposes limited
discipline on inside directors (see also, Agrawal &Enoeber, 1996; Franks et al., 2001). This mayaen

the similarity in the coefficient signs fnBoard_SizéandNED". Alternatively, inside boards may simply
be under-hedging to enhance their own intereghdory, compensation contracts can be designeepend

on firm value in the presence of hedging (Smith &hdz, 1985).

Except forLnBoard_Siz&xLow_Free-Cash-Flow_Total Asset| the coefficients for the interaction terms
are negative when significant (Model 7Byalue< 0.10)?® Unlike the results for currency derivatives usage,
we have no evidence oftizshaped relation between IR derivatives usage andonitoring variables. The
firms still reduce IR derivatives in terms of thevéstment measures. For example, IR derivativegeusa
negatively related to bothnBoard_Siz&Low_Q andLnBoard_Siz&Low_Z-score(Model 7B; p-value<
0.05). The coefficients fakED xLow_Q andNED xLow_Z-scoreare both negative (Model 8B:value<

0.05). TheoreticallyLow_Q andLow_Z-scorefirms are more risky and should use more derieati(see

2 One of the responsibilities of the audit commiite&... to review the company’s internal financi@ntrols and, unless expressly
addressed by a separate board risk committee ceupufsindependent directors, or by the board itdelfreview the company’s
internal control and risk management systems” (@Ke~inancial Reporting Council, 2014, p. 23).

% |n some cases, we were unable to obtain conveegéstcour logistic regressions whétigh Z-scorewas included in the
estimation. Correspondingly, we excluded variabled interact withHigh_Z-scorefor these estimations due to the failure of the
model to convergence.
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Smith and Stulz, 1985). We rule out potential sfsote activities by our sample firms, since marfyheir

financial reports state that speculation in risknagement is forbidden.
4.4.2. Managerial compensation and IR derivatives usage

Table 3 shows that IR derivatives usage positivelgtes to bottstock_CompMYandExecutive_CompMy
(Models 9A to 10A and 9B to 10B:-value< 0.01), in support of,. This finding is in line with theoretical
and empirical studies. That is, Stulz (1984) presdibat utility maximising managers will increassdging
when compensation contracts are linked to firm &aand Schrand and Unal (1998) find that US fires u
more IR derivatives when managerial wealth is ti¢d firm value. The coefficients for
Stock_CompMR&Low_Free-Cash-Flow_Total Assetsd Stock_CompMt%High_Q are negative (Model
9B; p-value< 0.10). Similarly Executive_CompM&Low_Free-Cash-Flow_Total Assit negative (Model
10B; p-value< 0.05). HoweverExecutive_CompMHigh_Q is negative, whereaSxecutive_CompM/

xLow_Qis positive (Model 10Bp-value< 0.01), giving rise to &-shaped relation in usage.
4.4.3. Underinvestment and financial distress and IR dgiwes usage

Table 4 shows that IR derivatives usage is posjtivelated toIND_Avg_LEV only in respect of the
managerial compensation variablgsvélue < 0.10; Table 4). This finding supports;a. The positive
relation contrasts with the negative relation farrency derivatives usage. However, Leland (1998) a
Graham and Rogers (2002) report that firms usecif/atives to increase leverage. Furthermore, thraah
(1992) model demonstrates how the availabilityPv&ivaps affects the choice between short- and tiemgy-
borrowings. However, usage only seems to be inflednby leverage in the context of managerial
compensation plans. The failure to find significaoefficients for our monitoring mechanism variabheay
be due to our use of industry average leverage.edery theDebt_Maturity coefficients are positive in all
cases [§-value < 0.10), in support of an increase in the debt strec The negative coefficients for
Interest_Coverand Z-score (p-value< 0.10) are also in line with the result fDebt_Maturity Low_Q s
positive p-value< 0.10) inLnBoard_SizeéandNED’, but negative ifExecutive_CompMVin line with the

above results.
4.4.4. Overinvestment and IR derivatives usage

IR derivatives usage is negatively related-tee-Cash-Flow_Total Asseis LnBoard_Sizé and NED’ (p-
value < 0.10), in support forHss. The coefficients forHigh_Free-Cash-Flow_Total Asseie not
significant. TheCAP_Exped_PPEoefficients are negative for on§tock_CompM¥/ (p-value< 0.01). If
managers see stock compensation as an indicatioeiofvealth in the firm, then the negative coeééit for
CAP_Exped_PPHs unexpected, since high levels of capital expganes suggest the exploitation of
investment opportunities. However, the negativefadent may indicate a reduction in IR derivatiueage
due to overinvestment costdigh_Qis positively related foNED™ and managerial compensatigavalue<

0.05), contrary to our prediction féfs. Overall, the support fdtlsg is not too strong.
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4.4.5. Hedging substitutes and IR derivatives usage

In general, the results do not suppdit The coefficients foCurrent Ratig LnPre_Tax_Incomand ROA
are typically positive when significanp-{alue< 0.10). If firms use hedging substitutes, they wely less
on derivatives. The use of hedging substituteswallfirms to place less reliance on external mar&atsthis

enables them to pursue overinvestment strategies.
5. IV—probit regressions

We now present the findings based on the IV—pragtessions (see Eq. (4)). The IVs used are shown i
Panel B of Appendix |. We settle on a given set\Wf as long as the-value for the Walg/* statistic for
exogeneity is less than 0.10. We also use the getwespecific methodology (see Pagan, 1987) tacedhe
number of coefficients with insignificant year aimdiustry effects, as long as the -2 log likelihgatio is
minimised and the Walgf statistic for the goodness of fit of the model aéms significant. The use of fixed
effect dummies in IV—probit models are known tosmestimation problems. So, we settled on one or tw
year and industry dummies, using the general teaifipanethodology as a guide. Across our IV—probit
regressions, the number of firm-year observatidrad &re correctly classified is in the range 0f28%
(Model 11A, Table 5) to 95.42% (Model 17B, Table Bhe classificatory efficiency of the IV—probit aels
outperform thenaiveproportional chance model at less than a 1% |&wed. Waldy” statistic also rejects the

null hypothesis that all the slope coefficientsjarstly zero p-value< 0.01).
5.1.  Currency derivatives usage

Table 5 shows the coefficient estimates for culyederivatives usage. The coefficients for monitgrin
mechanisms are consistently positive and signifigawvalue< 0.10; Models 11A to 13A and 11B to 13B).
These results give strong support iy unlike those of the two-stage logistic regressigks stated before,
the contradictory results under the two-stage tagregressions may be due to the inability of WeGMM

to generate reliable predicted values. Under thept@bit regressiond,nBoard_Sizeseems to have the
greatest influence on currency derivatives usagenpemed with LnCG_Index and NED. Indeed,
LnBoard_Sizédas a coefficient of 2.005 (Model 128value< 0.10), compared with 1.071 (Model 11§
value< 0.01) forLnCG_Indexand 0.084 (Model 13Ap-value< 0.01) forNED. The stronger influence of

LnBoard_Sizés consistent with the result for currency delied usage (see Table 3).
[Table 5, about here]

Interacting the monitoring mechanism variables withr investment opportunity measures generates
negative coefficients in all cases. Most of the atieg coefficients are significanp{alue < 0.10). For
example, the coefficients for botimBoard_SizexHigh_Q@ndLnBoard_SizexLow_Q@re —4.733 and —3.188,
respectively (Model 12Bp-value< 0.05). This means that battigh_QandLow_Qfirms (in LnBoard_Size
reduce currency derivatives usage. The resulLfBoard_SizexLow_ Qs in line with those of the two-
stage logistic regressions, although the coefficien LnBoard_SizexHighQ is not significant for this

estimation method. Based on the magnitudes of bo#éfficients in Table 5, there is some tendency for
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High_Q firms (in LnBoard_Sizeto decrease currency derivatives usage more ltban Q firms (all else

being equal).

The coefficients foiStock_CompM\and Executive_CompM¥re also positivepfvalue< 0.01), in support
of H,. These coefficients are larger than those of monig mechanisms. Interacting the compensation
measures with the investment distortion measurasrgées negative coefficients in some capeslue<

0.10). This feature is more pronouncedBEaecutive_CompM¥ompared wittfStock_CompMV

Measures for over- and underinvestment carry batsitipe and negative coefficientp-yalue < 0.10).
Measures forHigh (Low) Free-Cash-Flow_Total AssetZ-score and Q are typically positive when
significant p-value< 0.05), although the coefficients fDividend per Sharare consistently negative when
significant p-value< 0.10).Z-scorecarries mixed coefficient signs fanCG_IndexandStock_CompM\jp-
value < 0.10). Thus, the support féf; and Hzg seems to be mixed. THBID_Avg_LEVcoefficients are

always negative, when significaqtyalue< 0.10). The evidence for hedging substitutes iegaly weak.
5.2. IR derivatives usage

The IV—probit estimates for IR derivatives usage stiown in Table 6. All our monitoring and managjeri
compensation variables are significant and pogjtivelated to IR derivatives usagp-\alue< 0.01). This
result is in line with earlier results for currendgrivatives under the IV—probit estimations. Thesgults
provide support foH; and H,. When the interaction terms have significant doedfits, they are always
negatively related to IR derivatives usagevélue< 0.10). Thus, similar to earlier results, firmstthave
high or low investment opportunity measures rediiRelerivatives usage in relation to monitoring and
managerial compensation. THéD_Avg_LEVcoefficients are positive and significapt\yalue< 0.01), but
mostly in our baseline models. This finding suppdita. In the context of our results, not only is the
relation between IR derivatives usage and levepagdive, but firms wittHigh_QandLow_Qalso increase
IR derivatives usagepfvalue< 0.10). These positive coefficients suggest thaisiens about investment
plans are linked with IR derivatives usage to dffecerage, giving rise to a positive effect. Thessults do
not always hold across other related measurescoéficients forHigh Free-Cash-Flow_Total Assedse

consistently positive and significamt-yalue< 0.10), in support dflss. There is mixed support fét,.
[Table 5, about here]
5.3.  Combined derivatives users and non-users

The results for combined derivative usage are hotwa to save space, but these results are avaitable
request. The monitoring and managerial compensataables are positively related to combined
derivatives usage, in line with previous resulpsvglue < 0.01). The coefficients are generally larger
compared with those of currency and IR derivativeage. This may reflect potential contaminationhef
combined samples relative to the clean samplesn&bative and monotonic effect of investment diiior
costs on usage is maintained. In general, infeseih@sed on combined derivatives usage are generally

consistent with those for the clean samples fotth@robit regressions.
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6. Conclusion

This paper examines the relation between derivativeage and monitoring mechanisms, managerial
incentives, and investment distortion costs. We alsnsider the role of hedging substitutes in i@ato
derivatives usage since hedging substitutes praandalternative mechanism for firms to hedge. Oamm
focus is on separate samples of currency and IRales users and non-users. Using two-stagetlogis
regressions, we find contrasting results for thiatien between derivatives usage and our monitoring
mechanisms, as well as managerial compensationdBige and stock compensation are positively edlat
to currency derivatives usage. NEDs and executimmpensation are negatively related to currency
derivatives usage. In contrast, board size and NEEBsegatively related to IR derivatives usagevéier,
LnCG_Indexis positively related to IR derivatives usage. Wédieve that some of the observed negative
coefficients may reflect the inability of the IV-GWito generate reliable predictors for our two-sthuggstic
regressions. We take this view, since the IV—probgressions generate coefficients with the exgdecte
positive sign for these measures. In most casesetis a negative and monotonic relation between
derivatives usage and our measures of investmeatridon costs. This finding holds across estinmatio
methods. Firms tend to reduce derivatives usepiess/e of the riskiness of firms. Our sample cevar
period of low IR volatility, whereas currency ratesve been relatively volatile. The low IRs oves gferiod

of our study may explain the negative relation lestw IR derivatives usage and our interaction teflrhs.

same cannot be said for currency derivatives ussgealternative explanations need to be considered

The negative relation between derivatives usage samde of our measures might indicate sub-optimal
behaviour on the part of firms. While manageriskversion may cause firms to use derivatives t{samid
Stulz, 1985), some firms may under-hedge, over-aextgeven not hedge, depending on how their wéslth
tied to firm value. Gay et al. (2003) and Huan@le{2007) argue that firms are likely to over-hedghen
they face increases in quantity (output) and mgpkiee risks. They suggest that firms should usesmon-
linear derivatives, e.g., financial options, toalee the over-hedging problem. Since the negatlation
between derivatives usage and our interaction bimgarelate to investment decisions, a further angion
deserves consideration. As such, we suggest thageas reduce derivatives usage in situations whese
are likely to benefit more than shareholders (s®®tFet al., 1993; Tufano, 1998). In this case,rdiation
between derivatives usage and our measures wilhdgmtive. Future research should be extended to
incorporate external governance measures to comiparerelative influence of internal and external
monitoring in investment and hedging decisions.oAlalternative specifications for Eq. (2) might be
explored to see if better predicted values canhkiaimmed for the two-stage logistic regression. This line

with the view that the logistic regression providdsetter fit to the data compared with the prodgfression.
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Appendix I: Definitions and descriptions of (raw) dependent variables and instrumental variables

Variables Definitions and descriptions

Panel A: Dependent variables for the first-staggression

LnCG_Index The natural logarithm of one plus the corporateegoance index based on 14 governance components asi
zero/one dummy for CEO-chair separation, preseattsgnce of an audit committee, and so on (see AppEh

LnBoard_Size The natural logarithm of the total number of diceston the board of each firm.

NED The percentage of non-executive directors to tted tmmber of directors.

Stock_CompMV The total stock-based compensation (excluding stptions) divided by market value in each year,tipligd by
100.

Executive_CompMV The total senior executive compensation awardetgomanagement for a given fiscal year divided arket

value for the year, multiplied by 100. This inclsd&l stock based compensations plus the usualpgashents,
such as salaries and bonuses and other fringeitsenef

Panel B: Industry-based instrumental variabjesar by year

Industry average leverage The average of total debts divided by total aseetthe industry.
(IND_Avg_LEY

Industry average interest cover The average interest coverage ratio for the inglustr
(IND_Avg_Interest_Cover

Industry average earnings The average earnings before interest and taxesT{E& the industry divided by the average marlagitalization
before interest and tax divided value for the industry.

by market value

(IND_Avg_EBIT_Market

Valug

Industry averag&-score The average Altmai#-score for the industry.

(IND_Avg_Z-scorge

Industry average free cash flow The average free cash flow for the industry dividgdverage total assets for the industry.
(IND_Avg_Free-Cash-

Flow_Total Assels

Industry average R&D to Total The average R&D for the industry divided by therage total assets for the industry.
Assets (ND_Avg_R&D_Total
Asset}

Industry average Q The average Tobin'® for the industry.
(IND_Avg_Q)

Industry average of dividend  The average dividends for the industry dividedhsy average number of shares outstanding for thesind
per sharelND_Avg_Dividend
per Share)

Industry average log of market The natural logarithm of the total market valudiwhs for the industry.
capitalisation measured as debt
plus equity LnMarket Valug

Industry average log of total The natural logarithm of the total assets of thmdifor the industry.
assetsl(nTotal Assels

Industry average log of total The natural logarithm of the total sales of thefirfor the industry.
sales (nSale}

Panel A shows the endogenous dependent variabess fos the IV-GMM estimations (see Egs. (1) and.(The associated
explanatory variables, used to generate the fulGMM estimates for Eq. (1), are shown in AppendixThe results for Eq. (1) are
reported in Table 2 (see Section 4.2). Panel B shbweslVs used in the IV-GMM estimations. The avesa@f the IVs are
constructed across five broad industry sectorst pgayear. For all IV'—=GMM estimations, the choséfs lare those that provide
support for good model specifications in terms ofemdogeneity, no over-riding restrictions, andweak instruments. Typically,
five to seven IVs are needed for each estimation.
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Appendix II: Descriptions of components used to gesrate the corporate governance (CG) index

Descriptions of zero/one variables DataStream code
1. CEO-chair separation and whether Chair was preljdLisO. CGBSO09V
2. Whether shareholders have the right to vote on Wker Remuneration prior to adoption of stock basethpensation CGCPDPO056

plans.
3. Presence/absence of staggered board structurens fi CGSRDP053
4. Presence/absence of Audit Committee. ECSLDP005
5. Presence/absence of Remuneration Committee. CGCPDPO005
6. Presence/absence of Nomination Committee. CGBSDP005
7. Presencel/absence of Corporate Social ResponsifiiBR) Sustainability Committee. We include thisncaittee since CGVSDP005

Bauer et al. (2015) show that there is a tendencgtareholders’ proposal belonging to CRS growgffert change.

Presence/absence of appropriate internal struahdénformation tools to improve effectiveness oBBI Functions. CGBFDPO010
9. Presence/absence of policy to maintain effectivkiadependent Audit Committee. CGBFDP0011
10. Presence/absence of policy to maintain effectivkiadependent CSR Committee. CGBFDP0014
11. Presence/absence of policy to maintain effectivkiadependent Compensation Committee. CGBFDP0013
12. Presence/absence of policy to maintain all-purjpadiey on effectiveness and independence Board Qtigen CGBFDP0017
13. Presence/absence of policy to maintain effectivkiadependent Nomination Committee. CGBFDP0012
14. Presence/absence of Corporate Governance Committee. CGBFDP005

This appendix indicates the zero/one dummy vargabkeed to construct theéG_Index All the dummy variables are taken from
DataStream to construct the CG index across firear, py year.
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Appendix lll; Descriptions of explanatory variables used in estimations

Variables Definitions Exp. signs

Monitoring mechanisms

LnCG_Inde& The predicted values of corporate governance inoexed on 14 zero/one governance +
components, for measures such as CEO-Chair separgiiesence/ absence of an audit
committee, and so on (see Appendix Il).

LnBoard_Size Predicted values for the number of directors orbiberd. +

NEDP Predicted values for the percentage of non-exeeutirectors divided by the total number of +
directors in the board.

Managerial incentives

Stock_CompM¥/ The predicted values for total stock-based compgmEmséexcluding stock options) divided by +
the market value.

Executive_CompMV Predicted values for total senior executive comatmiss divided by market value.

Stock Price_Volatility A stock’s average annual price movement (high amwg ffrom its average price for each +
year.

Underinvestment and financial distress

Leverage Total debts divided by total assets. +

IND_Avg_LEV Average leverage measure for the industry. +

Interest_Cover Interest coverage ratio: earnings before interest taxes (EBIT) divided by interest rate -
expense.

Debt_Maturity Average debt to maturity of a firm using the Eigdp(2008) model. That is, Debt_Maturity +
= (0.5x% book value of short-term debts #5ook value of long-term debts) / total debts.

LT Debts_Total Debts Long-term debts divided by total debts. +

EBIT_Market Value EBIT divided by market capitalization value. -

Z-score The AltmanZ-score model for predicting bankruptcies4sscore = 1.2 x (working capital / +

Total assets) + 1.4 (Retained earnings / Total assets) +8.@&BIT/Total Assets) + 0.6 x
(Market value of equity/Total liabilities) + 0.999(Sales/Total assets).
Low_Q A dummy variable set to one if th@ falls in the bottom third of each sample Qf +
observations for currency, IR, combined users, monttusers; zero otherwise. La@ firms
are those with low profitable investment opportiasit

Low_Z-score A dummy variable set to one if tlescore for a firm falls in the bottom third of easdmple +
of Z-scoreobservations for currency, IR, combined users,rargdusers; zero otherwise.
Low_Free-Cash-Flow_Total Assets A dummy variable set to one if the free cash flowidtal assets for a firm falls in the bottom +

third of each sample of free cash flow to totak#s®bservations for currency, IR, combined
users, and non-users; zero otherwise.

Overinvestment

Free-Cash-Flow_Total Assets The free cash flow is measured as the sum of apgratcome before depreciation less -
interest expense, less corporation income tax,dapgal expenditures divided by the book
values of total assets (see Harford et al., 2012).

High_Free-Cash-Flow_Total AssetsA dummy variable set to one if the free cash floadtal assets for a firm falls in the top -
third of each sample of free cash flow to totakts®bservations, for currency, IR and non-
users; zero otherwise.

CAP_Exped_PPE Capital expenditures divided by the sum of propegstsnt, and equipment.
CAP_Exped_Total Sales Capital expenditure divided by total sales. -
High_Q A dummy variable set to one if th@ for a firm falls in the top third of each sample@ -

observations for currency, IR, combined users amdusers; zero otherwise. Highfirms as
designated as firms with high profitable investmgpportunities.

High_Z-score A dummy variable set to one if thescore for a firm falls in the top third of eachvgae of -
Z-scorefor currency, IR, combined users, and non-users; agerwise.

Growth and investment opportunities

R&D_Total Assets Total R&D expenditures divided by total assets. +

Q The Tobin’sQ, measured as market value divided by book valuaseéts. Market value is +
based on the total number of common shares outsgnulltiplied by annual stock price.

Dividend per Share Annual dividends paid divided by the total numbkshares outstanding.

Hedging substitutes
Convertible Debts_Total Debts The total amount of convertible debts held divibgdotal debts. -

Fixed Assets_Total Assets Fixed assets divided by total assets. -
Current Ratio Current assets divided by current liabilities. -
LnPre_Tax_Income The natural logarithm of the pre-tax income. +
Cash_Total Assets Cash shown in balance sheet divided by total assets -
ROA The return on assets, defined as net income di\igled total assets.

Size

LnMarket Value The natural logarithm of market value. +
LnTotal Assets The natural logarithm of total assets. +

Expected taxes
TXR The total tax payments divided by pre-tax income. +
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Table 1: Derivatives users by year and industry séor

Firm-year All (combined) Currency Currency IR IR Commodity Commodity Non-  All users and
derivatives  derivatives users & derivatives users derivatives derivatives derivatives users &  derivatives users only users non-users
users others only users & users only others
others
Panel A: Firm-year observations by year
2005 105 89 43 58 14 17 0 56 161
2006 114 98 48 62 14 17 0 65 179
2007 128 106 50 71 15 20 3 67 195
2008 132 109 54 73 18 19 0 69 201
2009 132 112 53 74 15 20 1 71 203
2010 130 114 51 73 13 20 0 76 206
2011 132 110 51 77 15 21 0 76 208
2012 129 113 48 77 13 21 0 81 210
2013 135 115 54 76 16 22 1 77 212
2014 136 114 52 78 17 24 2 75 211
2015 126 109 47 75 13 23 1 79 205
Panel B: Firm-year observations by industry
Oil & Gas 81 74 18 49 2 34 2 61 142
Basic Materials 109 91 31 56 0 62 5 105 214
Industrials 498 442 241 257 44 45 0 176 674
Consumer Goods 179 152 56 112 16 43 77 256
Health Care 89 81 46 43 8 0 0 126 215
Consumer Services 292 219 78 207 72 29 102 394
Telecommunications 22 22 11 11 0 0 0 31 53
Utilities 13 11 0 13 2 11 0 7 20
Technology 116 97 70 46 19 0 0 107 223
Total 1,399 1,189 551 794 163 224 8 792 2,191

This table indicates the number of currency, IRl eemmaodity derivatives users by year and indusigtor. “Currency derivatives users & others” maare users of currency derivatives

and occasional users of IR and/or commodity derxigat A related definition applies for “IR derivdis users & others” and “Commodity derivatives sfeothers”. “Currency

derivatives users only” are users of only curretesivatives. Related definitions apply to “IR detives users only” and “Commodity derivatives userly”. “Non-users” are firms that
do not use any derivative instrument to hedge axgo®etails about derivatives usage are obtairtad the financial reports of the sample of firmeri\users typically declare in their
financial reports that they have exposures to aasrelR, and/or commaodity price risk, but do notige.
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Table 2: Coefficient for all groups of derivativesusers and non-users estimated using IV-GMM for firmsepecific variables

LnCG_Index LnBoard NED Stock_CompMV  Executive CompMV LnCG_Index LnBoard NED Stock_CompMV  Executive CompMV
Size Size
Coeff. Coeff. Coeff. Coeff. Coeff. Coeff. Coeff. Coeff. Coeff. Coeff.
Panel A: Currency derivatives users Panel B: IR derivatives users
Leverage 0.044 0.175 -0.399 —0.008 —-0.035 —1.958 -1.094 0.773 0.345 -0.278
(1.109) (0.282) (0.223) (0.281) (0.286) (1.728) 0.491  -0.83 -1.013 -1.118
Stock Price_Volatility 4.489 0.80F -0.423 0.53% -1.078 -3.389 —-0.215 0.096 1.768 -0.274
(1.367) (0.343) (0.251) (0.255) (0.500) (0.876) 0.264 -0.227 -0.622 —-0.501
Interest_Cover 0.001 0.002 0.001 —-0.003 -0.001 —-0.001 0.001 0.001 0.001 0.001
(0.003) (0.001) (0.001) (0.001) (0.002) (0.001) 0.001) (0.001) (0.001) (0.001)
Z-score -0.332 0.033 -0.074 0.057 0.07¢ -0.026 -0.006 -0.002 0.011 0.013
(0.109) (0.037) (0.016) (0.019) (0.036) (0.013) 0.004) (0.003) (0.012) (0.008)
Debt_Maturity —-0.016 0.009 0.004 —0.047a —-0.021 —-0.062 —0.002 .0040 —-0.015 —-0.027
(0.042) (0.014) (0.01) (0.018) (0.022) (0.049) .0((B) (0.018) (0.026) (0.022)
Free-Cash-Flow_Total Assets —2.998 2.367 0.169 0.79% 4.188 —0.140 -0.765 0.027 0.137 0.422
(1.271) (0.826) (0.533) (0.444) (0.712) (0.759) 0.265) (0.197) (0.450) (0.672)
EBIT_Market Value 2.368 -1.676 0.649 -2.65% -1.409 —0.753 -1.212 0672 1.885 —1.203
(1.373) (0.451)  (0.343) (0.422) (0.547) (1.449) 0.406) (0.573) (1.111) (1.373)
CAP_Exped_PPE 0.285 0.47% -0.108 -0.297 —0.063 1.7201 0.336 -0.071 0.230 0.140
(0.326) (0.228) (0.146) (0.195) (0.234) (0.252) 0.081) (0.056) (0.151) (0.207)
Cap_Exped_Total Sales -1.893 -0.869 0.392 -0.285 -1.612 -1.561 0.336 0.932 0.171 0.942
(1.060) (0.967) (0.687) (1.255) (0.946) (1.498) 0.389) (0.530) (1.196) (0.856)
R&D_Total Assets 0.061 -0.242 0.100 0.242 0.4558 0.388 0.102 -0.040 —0.088 0.159
(0.353) (0.093)  (0.056) (0.116) (0.102) (0.153) 0.063)  (0.064) (0.131) (0.136)
Q 0.012 0.003 0.005 0.016 —0.002 —-0.010 0.013 -0.009 —-0.001 0.025
(0.023) (0.003) (0.002) (0.008) (0.009) (0.016) 0.005) (0.005) (0.014) (0.009)
Current Ratio 0.300 -0.024 0.096 —0.056 -0.219 0.206 0.097 -0.031 0.003 -0.011
(0.138) (0.056) (0.035) (0.052) (0.072) (0.129) 0.044) (0.043) (0.070) (0.065)
LnPre-Tax_Income 0.317 —0.082 0.071 0.108 -0.233 0.090 0.069 0.040 0.177 0.28F
(0.170) (0.058)  (0.041) (0.039) (0.069) (0.126) 0.042) (0.036) (0.093) (0.090)
ROA -2.318 0.571 -0.843 0.585 —-0.296 -0.322 -1.535 0.146 —-0.644 -2.171
(2.500) (0.691) (0.438) (0.547) (0.881) (1.094) 0.405) (0.300) (0.762) (0.605)
Dividend per Share —-0.980 0.884 -0.422 0.043 1.322 -1.473 -0.389 0.383 0.518c -0.471
(0.483) (0.187) (0.157) (0.280) (0.229) (0.454) 0.188) (0.131) (0.290) (0.220)
LnMarket Value 0.968 —0.033 0.030 -0.392 —-0.403 0.489 0.058 -0.033 —-0.102 —-0.553
(0.186) (0.096)  (0.054) (0.077) (0.093) (0.097) 0.084) (0.031) (0.091) (0.087)
LnTotal Assets —-0.477 0.193 -0.103 0.497 0.378 0.013 —-0.001 0.004 —0.005 -0.b33
(0.241) (0.071) (0.056) (0.095) (0.098) (0.028) 0.007) (0.006) (0.016) (0.014)
Continued
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Table 2 (Continued)

LnCG_Index LnBoard NED Stock_CompMV  Executive CompMV LnCG_Index LnBoard NED Stock_CompMV  Executive CompMV
Size Size
Coeff. Coeff. Coeff. Coeff. Coeff. Coeff. Coeff. Coeff. Coeff. Coeff.
Panel A: Currency derivatives users Panel B: IR derivatives users
LnSales —-0.075 -0.102  0.097 -0.074 —-0.074 0.104 0.083 -0.024 —0.036 0.166
(0.161) (0.063)  (0.050) (0.042) (0.060) (0.093) 0.026)  (0.025) (0.065) (0.047)
TXR 0.217 0.120 0.149 —0.057 —0.068 -0.612 -0.216 0.070 0.42% —-0.130
(0.289) (0.133) (0.088) (0.120) (0.121) (0.302) 103 (0.095) (0.193) (0.168)
Constant -3.350 1.563 0.114 -0.375 2.460 -1.140 1.19% 0.53¢ —0.336 2.357
(0.614) (0.426) (0.419) (0.388) (0.561) (0.583) 0.206) (0.213) (0.438) (0.497)
Year effects Yes Yes Yes Yes Yes Yes Yes Yes Yes es'Y
Industry effects Yes Yes Yes Yes Yes Yes Yes Yes esY Yes
Diagnogtic tests
Number of obs. 122 69 69 64 66 257 139 135 131 132
Wald y? 7,283.91 1,128.96 696.5% 989.96 11,564.32 1,130.16 292.78 330.38 176.96 310.28
Root MSE 0.486 0.127 0.074 0.106 0.122 0.599 0.13 0.089 0.303 0.268
Hansen) »° 1.669 11.78 10.279 10.312 6.197 3.630 7.542 2.312 7.754 11.700
GMM C statisticy2 0.300 0.181 0.046 2.348 0.384 0.171 1.961 0.487 0.219 0.162
First stage AdjR 0.721 0.875 0.857 0.894 0.836 0.510 0.683 0.644 .7070 0.684
First stage partia®® 0.098 0.291 0.294 0.370 0.331 0.092 0.203 0.055 .2280 0.216
F-statistic for weak 2.107 1.988 1.922 2.089 2.897 2.438 3.424 2.183 3.456 3.624
instrument
Panel C: Combined currency and IR deritatives users Panel D: Non-users
Leverage 0.872 0.153 -0.001 —0.522 —0.080 1.721 —0.285 40.09 -0.671 0.449
(2.301) (0.460) (0.409) (0.884) (0.641) (2.007) 0.566) (0.271) (0.514) (0.636)
Stock Price_Volatility -0.907 0.326 -0.014 -0.097 -0.074 -0.042 -1.211 0.656 1.45% —-0.099
(0.423) (0.136)  (0.094) (0.182) (0.209) (0.801) 0.687)  (0.262) (0.669) (0.818)
Interest_Cover 0.001 0.001 0.001 —-0.001a 0.001 0.001 0.001 0.001 0.001 0.001
(0.001) (0.001)  (0.001) (0.001) (0.001) (0.001) 0.001)  (0.001) (0.001) (0.001)
Z-score 0.02 0.008 0.013 0.014 0.001 0.051 -0.048 0.004 -0.007 0.016
(0.032) (0.010) (0.008) (0.019) (0.017) (0.035) (0.017) (0.012) (0.031) (0.026)
Debt_Maturity —0.025 0.019 0.007 -0.052 —0.020 0.031 0.008 0.005 0.062 0.074
(0.056) (0.016)  (0.012) (0.028) (0.024) (0.039) 0.048)  (0.009) (0.023) (0.026)
Free-Cash-Flow_Total Assets 0.987 0.008 0.227 -0.128 -0.811 —-0.557 0.584 410.27 1.130 0.729
(0.869) (0.350)  (0.202) (0.616) (1.067) (0.636) 0.660)  (0.406) (0.808) (0.911)
EBIT_Market Value 2.10F -0.125 -0.362 -0.934 -0.82% -1.88% 0.226 -1.028 -0.874 0.288
(0.427) (0.175) (0.121) (0.273) (0.211) (0.493) 0.462) (0.211) (0.523) (0.538)
CAP_Exped_PPE -0.301 0.320 0.001 —0.058 -0.093 -0.025 0.068 0.045 -0.112 1530.
(0.499) (0.114)  (0.088) (0.215) (0.164) (0.039)  (0.071)  (0.052) (0.109) (0.093)
Continued
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Table 2 (Continued)

LnCG_Index LnBoard NED Stock_CompMV  Executive CompMV LnCG_Index LnBoard NED Stock_CompMV  Executive CompMV
Size Size
Coeff. Coeff. Coeff. Coeff. Coeff. Coeff. Coeff. Coeff. Coeff. Coeff.
Panel C: Combined currency and IR deritatives users Panel D: Non-users
Cap_Exped_Total Sales 0.538 -0.269 -0.005 0.099 -0.098 -0.318 -1.054 380.3 3.838 -2.065
(0.806) (0.174)  (0.123) (0.328) (0.339) (0.363) 1.001)  (0.587) (1.673) (1.518)
R&D_Total Assets 0.225 -0.119 0.017 0.115 0.023 0.107 -0.057 0.025 -0.212 0.011
(0.335) (0.079) (0.076) (0.165) (0.159) (0.086) 0.062) (0.035) (0.092) (0.098)
Q -0.015 0.001 0.005 0.013 0.017 -0.001 0.001 -0.001 -0.027 -0.012
-0.03 (0.005) (0.004) (0.008) (0.014) (0.023) 00a) (0.004) (0.008) (0.009)
Current Ratio 0.107 -0.031 -0.046 -0.030 0.038 0.007 -0.061 0.039 —-0.095% -0.06%
(0.079) (0.027) (0.017) (0.040) (0.048) (0.046) 01®)  (0.011) (0.024) (0.033)
LnPre-Tax_Income -0.131 -0.012 0.038 0.010 0.£39 0.152 0.009 0.059 0.046 0.27%4
(0.099) (0.032) (0.025) (0.085) (0.051) (0.085) 0.045) (0.030) (0.076) (0.102)
ROA 0.102 0.203 0.084 2.500 0.956 0.001 -0.820  0.752 1.279 0.674
(1.268) (0.402) (0.295) (1.244) (0.560) (0.791) 0.365) (0.300) (0.726) (0.580)
Dividend per Share —-0.439 0.119 0.008 0.121 0.227 -0.050 -0.154 0.204 -0.101 —-0.060
(0.174) (0.066)  (0.043) (0.099) (0.082) (0.268) 0.183)  (0.108) (0.192) (0.254)
LnMarket Value 0.457 0.06% -0.005 -0.349 -0.45¢ 0.125 0.175 -0.072 -0.120 -0.57
(0.102) (0.032) (0.019) (0.060) (0.076) (0.102) 0.045) (0.031) (0.084) (0.102)
LnTotal Assets 0.140 0.074 0.076b 0.362 0.054 0.209 -0.144 0.051 0.013 0.334
(0.133) (0.046) (0.033) (0.117) (0.059) (0.142) 0.073) (0.043) (0.142) (0.153)
LnSales -0.032 -0.027 -0.071 -0.041 0.065 0.280 0.055 -0.087 —-0.096 —-0.252
(0.099) (0.033) (0.022) (0.058) (0.045) (0.089) 0.077)  (0.032) (0.081) (0.108)
TXR -0.140 0.051 0.048 0.155 -0.029 -0%759 -0.28% 0.369 0.139 0.163
(0.164) (0.070) (0.045) (0.175) (0.108) (0.175) 0.146) (0.101) (0.247) (0.386)
Constant -2.207 1.179 0.056 0.558 2.249 -2.718 2.117 0.285 1.243 2.196
(0.403) (0.136) (0.122) (0.345) (0.248) (0.487) 0.467) (0.291) (0.811) 0.777)
Year effects Yes Yes Yes Yes Yes Yes Yes Yes Yes esyY
Industry effects Yes Yes Yes Yes Yes Yes Yes Yes esY Yes
Diagnogtic tests
Number of observations 418 297 288 281 287 248 84 80 77 83
Wald)(2 1,443.08 693.48 288.80 154.48 381.72 1,142.28 772.7% 664.37 685.84 6,002.20
Root MSE 0.638 0.165 0.12 0.246 0.248 0.557 0.12 .08D 0.205 0.293
Hansen) statistic(y%) 0.109 0.122 2.332 1.909 2.444 5.989 6.808 7.066 11.556 11.413
HayashiC statistic f(z) 0.088 0.254 0.06 0.044 0.08 0.599 2.384 0.017 609L. 0.712
First-stage AdjR? 0.422 0.451 0.446 0.435 0.451 0.498 0.735 0.725 7560 0.745
First-stage partia®® 0.013 0.026 0.030 0.026 0.023 0.036 0.222 0.186 2420 0.277
F-statistic for weak 3.310 4.09%  4.689 3.59¢ 3.649 1.982 2.044 2.390 1.844 2.539

instrument

Variable definitions are in Appendices | and Ilhélgeneral method of moments (GMM) method is eséichibgether with the instrumental variables (Ielspsen from the set shown in Panel
B of Appendix I. Not all the IVs are used in theimsition. The chosen Vs are thoses that ensurguade model specifications in terms of over-ridiegtrictions, endogeneity, and no weak
instruments. The Hansdrstatistic is a test of over-riding restrictionfieTHayashiC statistic is a test for endogenetity. The paffameasures the correlation betweaverageand the IVs,
after partialing out other variables. TRestatistic is a test for weak instrumenfs?, and® denote statistical significance at a 1-, 5-, a@®olevel, respectively. The IV-GMM is estimated
using robust standard errors.
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Table 3: Coefficient estimates of the logistic re@ssions for currency derivatives usage based onwd-stage estimation procedure

LnCG Index” LnBoard Size” NED" Stock_CompMV*® Executive CompMV®
Model 1A Model 1B Model 2B Model 3A Mode3B Model 5B
Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME
Monitoring mechanisms
LnCG_Inde% -0.478 0.494  0.069
(0.333) (0.553)
LnCG_Inde%xHigh_Free-Cash-Flow_Total Assets -0.227 -0.032
(0.519)
LnCG_Inde%xLow_Free-Cash-Flow_Total Assets 0.033  0.005
(1.064)
LnCG_Inde&xHigh_Q -0.166 -0.023
(0.645)
LnCG_IndefxLow_Q 0.111 0.015
(0.421)
LnCG_Inde%xHigh_z-score 0.280 0.039
(0.766)
LnCG_Inde%xLow_Z-score -1.530 -0.214
(0.477)
LnBoard_Sizé 1.474  0.184
(2.328)
LnBoard_SizB<High_Free-Cash-Flow_Total Assets -0.666 —0.083
(3.256)
LnBoard_SizBLow_Free-Cash-Flow_Total Assets 1.561 1.950
(1.087)
LnBoard_Siz&High_Q 5.034  0.629
(3.240)
LnBoard_Siz&Low_Q —-1.556 -1.943
(0.369)
LnBoard_Siz&High_Z-score -1.307 -1.632
(0.405)
LnBoard_Siz&Low_Z-score 1.748  2.183
(0.370)
NED” -0.33¢9 -0.053 -0.22¢ -0.030
(0.065) (0.094)
NEDxHigh_Free-Cash-Flow_Total Assets 0.021 0.003
(0.069)
NEDxLow_Free-Cash-Flow_Total Assets -0.079 -0.010
(0.095)
NEDxHigh_Q -0.164 -0.022
(0.094)
NED xLow_Q —-0.055 -0.007
(0.074)
NEDxHigh_Z-score -0.151 -0.020
(0.098)
NEDxLow_Z-score -0.080 -0.011
(0.071)
Continued
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Table 3 (Continued)

LnCG_Index” LnBoard Size” NEDP Stock_CompMV” Executive_CompMV”
Model 1A Model 1B Model 2A Model 2B Model 3A Mode3B Model 4A Model 4B Model 5A Model 5B
Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME
Managerial Incentives
Stock_CompM¥/ 0.965 0.166  3.08¢  0.424
(0.725) (1.388)
Stock_CompM~ikHigh_Free-Cash-Flow_Total Assets 3.433 0.472
(2.483)
Stock_CompMR4Low_Free-Cash-Flow_Total Assets -8.628 -1.18%
(3.912)
Stock_CompMikHigh_Q -1.442 -0.198
(2.265)
Stock_CompMRkLow_Q 1.798  0.247
(1.352)
Stock_CompMAkHigh_Z-score -4.014 -0.551
(4.446)
Stock_CompMRkLow_Z-score —4.288 -0.589
(1.497)
Executive_CompMYV/ —7.453 -1.030 -4.035 —-0.436
(0.813) (2.211)
Executive_CompMHigh_Free-Cash-Flow_Total Assets -0.772 —0.083
(2.396)
Executive_CompMLow_Free-Cash-Flow_Total Assets -8.243 —0.890
(6.605)
Executive_CompMHigh_Q -1.006 -1.086
(3.774)
Executive_CompMLow_Q 3.891 0.420
(3.196)
Executive_CompMHigh_Z-score 5.099 0.550
(3.078)
Executive_CompMLow_Z-score —-6.956 -0.75¢
(3.556)
Stock Price_Volatility —2.645 -0.450 -1.831 -0.256 —2.661 -0.445 -4.648 —0.580 -0.597 -0.093 -2.078 -0.274 -2.675 -0.461 -2.991 -0.411 -1.052 -0.145 -1.351 —0.146
(1.762) (1.911) (1.738) (2.012) (1.902) (2.215) (1.660) (2.110) (1.733) (2.320)
Continued

38



Table 3 (Continued)

LnCG Index” LnBoard Size” NED" Stock_CompMV*® Executive CompMV®
Model 1A Model 1B Model 2A Model 2B Model 3A Mode3B Model 4A Model 4B Model 5A Model 5B
Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME
Underinvestment and financial distress
IND_Avg_LEV -6.68% -1.138 -1.056 -1.478 -6.63f -1.109 -9.818 -1226 -6.83% -1.070 -4516 -0.594 -4.618 -0.796 -9.879 -1.357 -6.303 -0.87f -9.39f -1.014
(3.110) (0.359) (3.174) (4.076) (3.251) (3.623) (2.983) (3.647) (3.847) (5.168)
Interest_Cover 0.001 0.001 0001 0001  0.001 0001 0001 -0.001 0001 0001 -0.001 0.001 0001 0001 0001 0.001 0001 0.001  0.001 0.001
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Z-score 0.062 0011 0032 0.004 0.08F 0.013 0.004 0001 0067 0011 0001 0.001  0.039 0007 0019 0.003 0.107 0.015 0.091 0.010
(0.042) (0.051) (0.045) (0.052) (0.052) (0.048) (0.040) (0.059) (0.059) (0.061)
Debt_Maturity 0.027 0.005 0066 0009 -0.007 -0.001 -0.016 -0.002 0.14Z 0.022 0.154  0.020 0.066 0011  0.134 0.018 0.077 0.011  0.069 0.007
(0.071) (0.087) (0.073) (0.090) (0.074) (0.095) (0.072) (0.086) (0.074) (0.098)
Low_Q 0.890 0.124 3.47F  4.334 2678  0.352 0572  0.079 0.014 0.002
(0.561) (0.796) (2.229) (0.545) (1.356)
EBIT_Market Value -7.766 -1.322 -7.97f -1.11%3 7578 -1.268 -6.827 -0.853 -7.909 -1.238 —7.426 -0977 -7.560 -1.302 -8.737 -1.200 -6.063 -0.838 -7.023 -0.758
(2.017) (2.066) (2.016) (1.823) (1.846) (1.797) (1.968) (2.291) (1.939) (2.104)
CAP_Exped_Total Sales -6.300 -1.073 -8.238 -1.153 -582f -0974 9460 -1.18f -0.883 -0.138 -2.963 -0.390 -7.588 -1.307 -1.066 -1.464 —3.587 -0.496 —7.404 -0.799
(1.861) (2.431) (1.888) (2.743) (1.654) (1.922) (1.991) (3.212) (2.053) (2.589)
Dividend per Share —4.170 0710 —4.040 —0.563 -3.649 -0.610 -1.832 -0.229 -3.728 -0.584 -3.662 -0.482 -3.63Ff -0.62% —3.413 -0469 -5358 -0.740 -3.922 -0.423
(1.421) (1.052) (1.330) (1.355) (1.421) (1.238) (1.369) (1.174) (1.208) (1.235)
Low_Z-score 1568 0.219 -3.788 -4.73f 2116  0.279 1107  0.152 2.422 0.261
(0.598) (0.799) (2.218) (0.576) (1.593)
Low_Free-Cash-Flow_Total Assets 2.884 0.404 —2.894 -3.614 6.474  0.852 7.429  1.020 7.79% 0.84F
(1.499) (2.257) (3.175) (2.197) (3.677)
Overinvestment
Free-Cash-Flow_Total Assets -5.016 -0.854 6.091 0.852 -4.878 -0.818 6.634 0.829 -6.458 -1.01F 6.235 0.82Ff -5.438 -0937 7.287 1.00f -5.616 -0.776 4.459 0.481
(2.261) (4.077) (2.303) (4.781) (2.611) (3.769) (2.162) (3.715) (3.023) (4.610)
High_Free-Cash-Flow_Total Assets -1.552 ; -0.406 —0.051 —2.539 -0.334 —2.798 -0.384 -1.555 -0.168
0.21
(0.713) (6.839) (2.150) (0.803) (0.964)
CAP_Exped_PPE -0.501 -0.085 -0.567 -0.079 -0.467 -0.078 -0.394 -0.049 -1.009 -0.158 -0.660 -0.087 -0.400 -0.069 -0.274 -0.038 -1.075 -0.149 -1.174 -0.127
(0.395) (0.419) (0.374) (0.364) (0.586) (0.555) (0.398) (0.334) (0.633) (0.572)
High_Q -0.324 -0.045 -1.129 -1.410 4404  0.580 -0.031 -0.004 2.976 0.32f
(0.743) (0.689) (2.895) (0.868) (1.699)
High_z-score 0.727 0.102 2.843  3.550 5395  0.710 2.046  0.281 -1.329 -0.143
(0.952) (0.857) (3.045) (1.509) (1.375)
Growth and investment opportunities
R&D_Total Assets -1.489 -0.253 -1.79f -0.25f -1.50f -0.25f -1.296 -0.162 -1.368 -0.214 -1.444 -0.190 -1.237 -0.213 -1.748 -0.240 -1.413 -0.196 -1.704 -0.184
(0.364) (0.456) (0.362) (0.422) (0.330) (0.401) (0.347) (0.456) (0.340) (0.424)
Q -0.041 -0.007 0.002 0.001 -0.047 -0.008  0.019 0.002 -0.012 -0.002 0047 0006 -0.033 -0.006 0.024 0003 -0.010 -0.001  0.110 0.012
(0.047) (0.070) (0.048) (0.066) (0.049) (0.065) (0.048) (0.082) (0.054) (0.087)
Continued
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Table 3 (Continued)

LnCG Index” LnBoard Size” NED" Stock_CompMV*® Executive CompMV®
Model 1A Model 1B Model 2A Model 2B Model 3A Mode3B Model 4A Model 4B Model 5A Model 5B

Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME

Hedging substitutes

Current Ratio -0.102 -0.017 -0.076 —0.011 -0.068 -0.011 -0.187 -0.023 -0.255 -0.040 -0.259 -0.034 -0.123 -0.021 -0.246 -0.034 -0.187 -0.026 —-0.287 -0.031
(0.154) (0.193) (0.154) (0.164) (0.189) (0.214) (0.148) (0.180) (0.159) (0.232)

LnPre_Tax_Income 0.329 0.056 0427 0060 0363 0061 0520 0065 051f 0.080 0623 0.082 0.249 0043 0438 0.060 0451 0.062  0.484 0.052
(0.272) (0.316) (0.275) (0.345) (0.288) (0.316) (0.247) (0.322) (0.320) (0.329)

ROA 1.867 0318  1.764 0.247 1890 0316 1853 0231  2.016 0.316 0.865 0.114  3.146 0542 1053 0.145 3.184 0440  4.365 0.471
(2.814) (3.745) (2.858) (3.618) (3.010) (3.377) (2.644) (3.771) (3.661) (4.098)

Size

LnMarket Value 0.330 0.056 0.61¢ 0.087 0.263 0.044 0437 0055 0454 0.07f 0693 0.09F 0303 0052 057¢ 0.07¢ 0.255 0.035  0.780 0.084
(0.219) (0.259) (0.224) (0.313) (0.238) (0.252) (0.212) (0.267) (0.273) (0.297)

LnTotal Assets 0.18%  0.032 0.053 0.007 0.234  0.039 0.094  0.012 0.065 0.010 -0.050 -0.007 0.22¢  0.03¢ 0.098 0.013 0.330 0.046  0.253 0.027
(0.093) (0.107) (0.093) (0.116) (0.090) (0.106) (0.092) (0.104) (0.097) (0.107)

LnSales 0.103 0.018 -0.210 —0.029 -0.166 -0.028 -0.408 -0.05f 0.48¢ 0.076 0219 0.029 -0.082 -0.014 -0513 -0.07¢ 0.048  0.007 -0.352 -0.038
(0.213) (0.264) (0.204) (0.246) (0.220) (0.248) (0.193) (0.226) (0.201) (0.239)

TXR 0.168 0.029 -0.317 -0.044  0.258 0.043 0279 0035 0268 0042 0.052 0.007 0413 0071 -0.181 -0.025 0.864 0.119  0.807 0.087
(0.621) (0.782) (0.659) (0.921) (0.606) (0.702) (0.552) (0.845) (0.733) (0.808)

Constant -0.701 —1.482 —6.641 -0.945 5.551 2.965 -0.710 -0.101 1.092 -0.877
(1.201) (1.663) (2.342) (4.875) (1.677) (2.773) (1.127) (1.927) (1.442) (2.244)

Industry effect YES YES YES YES YES YES YES YES YES YES

Year effect YES YES YES YES YES YES YES YES YES YES

Diagnostic tests

Number of observations 507 507 507 507 507 507 507 507 507 507

Wald 2 129.38 140.17 131.63 168.41 126.90 179.63 125.16 153.54 156.88 172,78

Log pseudolikelihood —256.72 —217.89 —252.07 -196.47 —238.55 —206.34 -259.35 —214.74 -215.10 -171.89

Pseudd?? 0.269 0.380 0.280 0.441 0.321 0.413 0.262 0.389 0.388 0.511

Pearsory? (goodness-of-fit) 474.28 540.46 461.82 468.10 506.00 463.86 482.20 542.94 440.15 581.37

Akakie information criteria 571.45 551.78 566.13 468.97 533.10 486.68 566.69 507.47 480.20 419.78

Correctly classified (%) 75.54 80.28 75.35 83.43 76.73 80.08 74.16 80.47 78.90 85.60

Variable definitions are in Appendices | and IIhéTsuperscriptindicates that the coefficient is based on the ipted values of the two-stage IV-GMM (see Eq. (R)pdels 1A, 2A,
3A, etc. are the baseline models. Models 1B, 2B, &B. are the corresponding models with interacterms. ME denotes the marginal effect. It repress¢he derivative of the
approximate change ifor one unit change ir. Theoretically, ME should be between zero and Mte.may be outside the range of zero and one iktbge of the curve changes
quickly. In this case, we retain the ME values thi@ outside the range of zero and one. Corretabsified denotes the performance of each logistitession relative to a naive
proportional chance model (see Joy and Tollefs&@5) 2 °, and® denote statistical significance at a 1-, 5-, afebércent level, respectively. The heteroscedasbast standard
errors are in parentheses. Year and industry dusarie used in all estimations. Most of the year iaddstry effects are insignificant. We therefopplg the general-to-specific
methodology commonly used in full-system estimatioreconometrics, by sequentially removing the yaaad industry coefficients with the larggstialue first, as long as this
procedure minimises the -2 log likelihood ratiogdeagan, 1987, for a review of the general-to-fipegiethodology). This procedure is only appliedthe year and industry

coefficients that are insignificant.
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Table 4: Coefficient estimates of the logistic regssions for IR derivatives usage based on a two-g&estimation procedure

LnCG_Index” LnBoard Size” NED? Stock_CompMV*® Executive_CompMV®
Model 6A Model 6B Model 7A Model 7B Model 8A Mode8B Model 9A Model 9B Model 10A Model 10B
Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME
Monitoring mechanisms
LnCG_IndeX 1.349 0.164 3.47% 0.219
(0.524) (0.901)
LnCG_Inde%xHigh_Free-Cash-Flow_Total Assets —0.606 —0.038
(0.851)
LnCG_Inde%xLow_Free-Cash-Flow_Total Assets -0.085 —0.005
(1.536)
LnCG_Inde%xHigh_Q -0.361 -0.023
(0.835)
LnCG_IndefxLow_Q -1.833 -0.116
(1.100)
LnCG_Inde&xLow_Z-score -3.137 -0.198
(1.297)
LnBoard_Sizé -4.263 -0.529 2.669 0.178
(2.288) (4.493)
LnBoard_SizB<High_Free-Cash-Flow_Total Assets -2.163 —0.144
(3.822)
LnBoard_SizexLow_Free-Cash-Flow_Total Assets 1.51F 1.00¢
(0.758)
LnBoard_Siz&High_Q -0.735 -0.049
(3.975)
LnBoard_Siz&Low_Q —-2.24% -1.496
(0.682)
LnBoard_Siz&xLow_Z-score -1.119 —0.74?
(0.571)
NED® -0.239 -0.027 0.166 0.011
(0.049) (0.119)
NEDxHigh_Free-Cash-Flow_Total Assets -0.127 —0.008
(0.103)
NEDxLow_Free-Cash-Flow_Total Assets -0.373 -0.024
(0.242)
NEDxHigh_Q -0.152 -0.010
(0.106)
NED xLow_Q —-0.367 -0.023
(0.168)
NEDxLow_Z-score —-0.506 -0.032
(0.148)

Continued
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Table 4 (Continued)

LnCG Index” LnBoard Size” NED" Stock_CompMV*® Executive CompMV"®
Model 6A Model 6B Model 7A Model 7B Model 8A ModEe8B Model 9A Model 9B Model 10A Model 10B
Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME Codf. ME
Managerial Incentives
Stock_CompM¥ 1.543 1.802 1.828 1.264
(0.392) (0.545)
Stock_CompMAikHigh_Free-Cash-Flow_Total Assets 4.131 0.286
(4.993)
Stock_CompMRkLow_Free-Cash-Flow_Total Assets —-1.375 -0.95¢
(0.740)
Stock_CompMRkHigh_Q -8.562 -0.592
(4.358)
Stock_CompMRkLow_Q -0.683 -0.047
(8.309)
Stock_CompMR4Low_Z- —1.605 -0.111
score
(4.588)
Executive_CompMy/ 2.01% 0.26F 5.018 0.322
(0.887) (1.750)
Executive_CompMHigh_Free-Cash-Flow_Total Assets —-0.440 —0.028
(1.532)
Executive_CompMLow_Free-Cash-Flow_Total Assets -5.764  -0.370
(2.739)
Executive_CompMHigh_Q -8.096 -0.520
(2.378)
Executive_CompMLow_Q 7.41F 0.476
(2.488)
Executive_CompMLow_Z-score -8.098 -0.520
(2.261)
Stock Price_Volatility —4.989 -0.605  -1.479 -0.938  -4.364 -0.543  -1.544 -1.03% -2.745 -0.304 -6.089 -0.386 8246 -0.963  -1.556 -1.076  -1.029 -1.33F  -1.686  -1.083
(2.920) (0.431) (2.488) (0.424) (2.831) (ap4 (2.846) (0.439) (0.273) (0.509)
Underinvestment and financial distress
IND_Avg_LEV -8.106 -0.982 -8.335 -0.527 -2.639 -0.328 5319  550.3 -0.663 —-0.734 -1.933 -0.123 989 1.167 6.356 0.439 8.1f2 1.050 1.18¢ 0.759
(9.390) (9.958) (6.558) (5.452) (1.016) ()2 (4.117) (4.948) (4.255) (0.626)
Interest_Cover -0.01% -0.00% -0.016 -0.001  -0.0i5 -0.002 -0.019 -0.001 -0.015 -0.002 -0.020 —-0°001 —0.023 -0.008  -0.024 -0.002 -0.012 -0.002 -0.016 -0.001
(0.007) (0.011) (0.008) (0.012) (0.009) (@p1 (0.011) (0.014) (0.007) (0.011)
Z-score —0.609 -0.074  -1.316 -0.083  -0.550 -0.068  -1.076 -0.072  -0.71% -0.079  -1.084 -0.069  -0.690 -0.08¢  -0.994 -0.06§  -0.399 -0.052  -1.11%  -0.072
(0.158) (0.415) (0.155) (0.325) (0.176) (ap2 (0.165) (0.291) (0.142) (0.300)
Debt_Maturity 0.203 0.02% 0.286 0.018 0.197 0.024 0.32% 0.022 0.272 0.030 0.464 0.029 0.359 0.042 0.329 0.023 0.309 0.040 0.36% 0.023
(0.117) (0.186) (0.112) (0.162) (0.136) ons1 (0.126) (0.143) (0.115) (0.175)
Low_Q -0.170 -0.011 4.479 2.99F 8.859 0.562 —0.456 -0.032 -4.148  -0.266
(1.213) (1.393) (4.647) (2.514) (1.543)
Continued
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Table 4 (Continued)

LnCG_Index” LnBoard_Size” NEDP Stock_CompMV” Executive_CompMV”
Model 6A Model 6B Model 7A Model 7B Model 8A ModesB Model 9A Model 9B Model 10A Model 10B
Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME Coeff. ME Codf. ME
EBIT_Market Value -8.848 -1.072 —8.006 —-0.506 -1.028 -1.277 -8.532 -0.570 -1.046 -1.158 —1.443 -0.918 -3.097 —-0.362 —0.425 —-0.029 —5.305 -0.66P -5.021 -0.323
(3.391) (4.559) (0.337) (4.921) (0.354) (®P5 (2.340) (3.554) (2.223) (4.674)
CAP_Exped_Total Sales —4.059 -0.492 -1.01% -0.639 —-3.456 -0.429 —1.032b —-0.689 0.801 0.089 -1.367b -0.867 -1.548 -1.808 —2.353 -1.628 —4.4068 -0.570 —1.459b -0.937
(1.278) (0.379) (1.225) (0.440) (1.456) (BP9 (0.473) (0.708) (1.544) (0.578)
Dividend per Share -5.344 -0.648 —7.753 -0.490 -4.910 -0.610 -8.05% -0.538 -3.90% -0.432 —-4.708 —-0.298 -3.12% -0.363 -3.853 -0.266 —4.694 -0.607 —7.990 -0.513
(1.166) (2.870) (1.194) (2.037) (1.462) (Bp2 (0.948) (1.260) (1.264) (2.400)
Low_Z-score -3.976 -0.25% 1.742 1.163 8.584 0.544 —4.419 -0.3068 -1.379 —0.089
(1.078) (1.130) (3.670) (1.409) (1.160)
Low_Free-Cash-Flow_Total Assets 7.513 0.475% —2.253 -1.504 2.214 1.404 1.626 1.124 1.500 0.964
(2.683) (1.570) (0.924) (@33 (0.404)
Overinvestment
Free-Cash-Flow_Total Assets —4.490 —0.544 8.529 0.539 -5.103 -0%33 7.587 0.507 -8.22 -0.916 -3.032 -0.192 —-0.693 -0.081 7.053 0.488 —2.808 3630. -3.152 -0.202
(3.005) (6.207) (3.113) (5.540) (3.950) (@11 (4.580) (6.262) (3.301) (7.313)
High_Free-Cash-Flow_Total Assets -0.534 -0.034 3.682 0.246 3.136 0.199 -1.669 -0.115 —0.084 —0.005
(1.048) (7.766) (2.994) (1.365) (1.170)
CAP_Exped_PPE -0.125 —-0.015 -0.197 —-0.012 —0.099 —-0.012 -0.605 .0460 -0.515 —-0.057 —0.956 —-0.061 -3%77 -0.37% -3.693 -0.253 —-0.203 —0.026 -1.101 -0.071
(0.164) (0.211) (0.184) (0.965) (0.375) (®@B7 (0.994) (1.123) (0.502) (1.18)
High_Q 1.590 0.100 2.220 0.148 5.471 0.347 3.48¢ 0.24F 5.196 0.334
(1.361) (8.425) (3.409) (738 (1.299)
Growth and investment opportunities
R&D_Total Assets -0.668 —-0.081 -0.397 —0.025 -0.878 -0.109 -0.518 —0.035 -1.408 -0.156 —1.43%4 —-0.09% -0.779 -0.091 —-0.703 —0.049 —0.648 —-0.084 -£.946-0.12%
(0.471) (0.666) (0.507) (0.566) (0.461) (®p3 (0.587) (0.557) (0.486) (0.598)
Q —0.095 —-0.012 —-0.108 —-0.007 -0.176 -0.022 —0.140c -0.000 -0.25% -0.028 -0.258 —-0.016 —-0.072 —0.008 —0.068 —0.005 -0.127 -0.016 0.057 0.004
(0.068) (0.097) (0.084) (0.080) (0.107) (@10 (0.077) (0.089) (0.075) (0.073)
Hedging substitutes
Current Ratio 0.27F 0.033 0.123 0.008 0.194 0.024 0.060 0.004 0%442 0.049 -0.114 —-0.007 —0.093 -0.011 -0.416 -0.029 -0.122 —-0.016 -0.083 —0.005
(0.148) (0.196) (0.135) (0.207) (0.168) (@po (0.126) (0.187) (0.132) (0.211)
LnPre_Tax_Income 0.220 0.027 0.996 0.063 0.442 0.055 1.031 0.069 0.562 0.062 1.2941 0.082 —0.146 -0.017 0.459 0.032 0.008 0.001 0.574 0.037
(0.405) (0.520) (0.382) (0.482) (0.370) (@p6 (0.317) (0.455) (0.341) (0.445)
ROA 1.083 1.313 6.472 0.409 1.080 1.340 3.707 0.248  13.074  1.448 1.011 0.641 1.175a 1372 9.846 0.687 8.742 1.13F 1.246 0.80?
(0.385) (5.242) (0.386) (4.548) (4.509) (0.717) (0.411) (4.920) (3.831) (0.571)
Continued
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Table 4 (Continued)

LnCG _Index” LnBoard Size” NED" Stock_CompMV*® Executive CompMV"®
Model 6A Model 6B Model 7A Model 7B Model 8A ModEe8B Model 9A Model 9B Model 10A Model 10B

Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME Codf. ME

Size

LnMarket Value 0.91fF 0.110  -1.43%8  -0.09% 1.253 0.156 -0.501 -0.033 2023 0224  -0.267 -0.017 2269 0268  -0.193 -0.013 1.263  0.167 -0.222 -0.014
(0.475) (0.732) (0.392) (0.656) (0.489) (@y7 (0.506) (0.747) (0.384) (0.757)

LnTotal Assets 0.116 0.014 2560  0.162 -0.364 -0.045 0.036 0.002  -1.489 -0.16% 0.504 0.032 -0.277 -0.032 1.130 0.078 -0.089 20.01 0.993 0.064
(0.597) (1.110) (0.429) (0.923) (0.594) (B)10 (0.458) (0.942) (0.463) (1.027)

LnSales —-0.92F -0.11% -2.149 -0.1368 -0.302 -0.038 -0.002 0.001 0.215 0.024 -0.753 480.0 -1.249 -0.146 -1.273 -0.088 -0.378 —0.049 —0.646 -0.041
(0.426) (0.706) (0.319) (0.626) (0.339) (@p9 (0.433) (0.570) (0.338) (0.517)

TXR -0.408 -0.049 0.286 0.018 -0.140 -0.017 0.125 0.008 0.090 0.010 0.227 0.014 —0.497 -0.058 0.337 0.023-0.547 -0.071 -0.504 -0.032
(0.772) (1.189) (0.753) (0.965) (0.784) (1.182) 0.777) (1.056) (0.757) (0.959)

Constant -0.247 9.267 5.866 2.942 2.934 0.985 -5.262 4.121 —3.415 2.390
(2.051) (2.891) (4.500) (8.592) (2.115) (2B1 (1.705) (2.538) (1.739) (3.378)

Industry effect YES YES YES YES YES YES YES YES YES YES

Year effect YES YES YES YES YES YES YES YES YES YES

Diagnostic tests

Number of observations 370 370 370 370 370 370 370 370 370 370

Wald 3 121.97 120.2¢ 106.9% 121.26 123.40 88.85 85.02 112.6% 95.56 108.59

Log pseudolikelihood —139.88 —74.93 —142.45 289. -127.91 —75.05 -133.87 -82.41 -147.15 0476.

Pseudd?® 0.404 0.681 0.393 0.662 0.455 0.680 0.429 64D 0.373 0.676

Pearson? (goodness-of-fit) 331.75 223.42 364.60 226.02 312.94 275.16 332.32 227.58 328.75 235.10

Akakie information criteria 349.76 217.87 342.89 224.57 325.82 216.10 294.77 232.81 342.29 0.0

Correctly classified (%) 83.51 91.08 81.62 .290 84.05 91.62 84.59 90.27 79.73 90.54

Variable definitions are in Appendices | and IlheTsuperscriptindicates that the coefficient is based on theipted values of the two-stage IV-GMM (see Eq. (’)pdels 6A, 7A, 8A, etc. are
the baseline models. Models 6B, 7B, 8B, etc. aeectirresponding models with interaction terms. MBates the marginal effect. It represents the dévie of the approximate changeyifor one
unit change irx. Theoretically, ME should be between zero and Mt .may be outside the range of zero and one istbpe of the curve changes quickly. In this cageretain the ME values
that are outside the range of zero and one. Ciyrelesssified denotes the performance of each fimgisgression relative to a naive proportionalrdeamodel (see Joy and Tollefson, 1975},
and ¢ denote statistical significance at a 1-, 5-, aBepércent level, respectively. The heteroscedastiost standard errors are in parentheses. Yeainaudtry dummies are used in all
estimations. Most of the year and industry effemts insignificant. We therefore apply the genevadpecific methodology commonly used in full-systestimation in econometrics, by
sequentially removing the year and industry cogffits with the largegi-value first, as long as this procedure minimises-2 log likelihood ratio (see Pagan, 1987, foe\aew of the general-to-
specific methodology). This procedure is only aggblio the year and industry coefficients that asgghificant.
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Table 5: Coefficient estimates of the IV—Probit regessions for currency derivatives usage

LnCG_Index LnBoard_Size NED Stock_CompMV Executive_CompMV
Model 11A Model 11B Model 12A Model 12B Model 13A Model 13B Model 15B
Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME Coeff. ME Coeff. ME  Coeff. ME
Monitoring mechanisms
LnCG_Index 1.07F 2.099 —0.047
(0.247) (0.210)
LnCG_IndexxHigh_Free-Cash-Flow_Total Assets -0.567 0.081
(0.151)
LnCG_IndexxLow_Free-Cash-Flow_Total Assets -0.473 0.025
(0.160)
LnCG_IndexxHigh_Q -0.807 0.016
(0.139)
LnCG_IndexxLow_Q -0.837 —-0.097
(0.165)
LnCG_IndexxHigh_Z-score -0.58¢ —-0.053
(0.146)
LnCG_IndexxLow_Z-score —-0.903 0.001
(0.114)
LnBoard_Size 2.005 -0.730 7.123 -0.720
(1.134) (2.299)
LnBoard_SizexHigh_Free-Cash-Flow_Total Assets -4.184 -0.121
(1.320)
LnBoard_SizexLow_Free-Cash-Flow_Total Assets —1.458 0.902
(1.517)
LnBoard_SizexHigh_Q -4.733 -0.570
(1.745)
LnBoard_SizexLow_Q -3.188 -0.209
(1.351)
LnBoard_SizexHigh_Z-score -0.173 1.027
(1.674)
LnBoard_SizexLow_Z-score —4.066 0.301
(2.118)
NED 0.084 0.002 0.12b 0.004
(0.009) (0.060)
NEDxHigh_Free-Cash-Flow_Total Assets —0.034 0.006
(0.030)
NEDxLow_Free-Cash-Flow_Total Assets —0.044 —0.020
(0.074)
NEDxHigh_Q —-0.083 -0.012
(0.040)
NEDxLow_Q —-0.073 -0.003
(0.025)
NEDxHigh_Z-score -0.067 -0.014
(0.042)
NEDxLow_Z-score —-0.068 0.004
(0.028)
Continued
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Table 5 (Continued)

LnCG_Index LnBoard_Size NED Stock_CompMV Executive_CompMV
Model 11A Model 11B Model 12A Model 12B Model 13A Model 13B Model 14A Model 14B Model 15A Model 15B
Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME Coeff. ME Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME
Managerial incentives
Stock_CompMV 2.78% 0.152 3.282 —0.140
(0.680) (1.269)
Stock_CompMVxHigh_Free-Cash-Flow_Total Assets —-0.262 0.246
(0.780)
Stock_CompMVxLow_Free-Cash-Flow_Total Assets 0.094 0.026
(0.734)
Stock_CompMVxHigh_Q 0.310 0.399
(1.127)
Stock_CompMVxLow_Q —-0.857 0.010
(0.824)
Stock_CompMVxHigh_Z-score -3.934 -0.280
(1.279)
Stock_CompMVxLow_Z-score -3.339 0.343
(1.152)
Executive_CompMV 1.794 -0.101 7.871 -0.524
(6.553) (1.058)
Executive_CompMVxHigh_Free-Cash-Flow_Total Assets -2.117 0.332
(0.459)
Executive_CompMVxLow_Free-Cash-Flow_Total Assets -2.29¢ 0.345
(1.373)
Executive_CompMVxHigh_Q -1.80F 0.487
(0.859)
Executive_CompMVxLow_Q -2.727 0.105
(0.534)
Executive_CompMVxHigh_Z-score -3.563 -0.470
(0.888)
Executive_CompMVxLow_Z-score -5.190 0.053
(0.920)
Stock Price_Volatility 0.777 —0.486 0.690 —0.548 —-1.633 -1%951 -3.913 —2.509 -8.212 -2.592 —6.303 -2.438 -1.060 —1.700 4.035 -1.691 —7.723 —1.868 —2.906 —2.445
(1.075) (1.190) (2.866) (2.949) (2.595) (3.233) (0.242) (3.140) (6.289) (2.983)
Continued
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Table 5 (Continued)

LnCG_Index LnBoard Size NED Stock_CompMV Executive_CompMV
Model 11A Model 11B Model 12A Model 12B Model 13A Model 13B Model 14A Model 14B Model 15A Model 15B
Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME Coeff. ME Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME
Underinvestment and financial distress
IND_Avg_LEV -6.332 -0.118 -3.649 —0.049 —6.547 0.158 —4.649 0.151 0.956 0.172 7.770 -0.313 5.998 0.102 -1.363-0.063 0.956 -0.084 3.880 -0.271
(3.027) (2.170) (3.364) (2.653) (4.305) (&p2 (4.035) (0.130) (1.435) (4.010)
Interest_Cover -0.001 0.001 0.001 0.001 -0.002 0.001  —(f002 0.001 0.001 0.001 0.002 0.001 0602 0001  -0.00% 0.001 0.003 0.001 0.001 0.001
(0.001) (0.001) (0.001) (0.001) (0.001) (®po (0.001) (0.001) (0.003) (0.001)
Z-score -0.045 0.004 -0.026 0.001 -0.021 0.009 0.018 0.015 0.056 0.011 0.031 0.003 0.053 0.008 -0.029 0.003 0.071  -0.005 0.024 0.005
(0.027) (0.021) (0.045) (0.038) (0.048) (Bp4 (0.032) (0.032) (0.058) (0.038)
Debt_Maturity 0.153 0.015 0.093 0.026 0.022 -0.030 0.013 -0.032 -0.116 -0.043 4%0.1 0.002 -0.175  -0.022 0.110b 0.004 -0.188  —0.007 —0.099 0.003
(0.048) (0.048) (0.091) (0.081) (0.098) (@13 (0.092) (0.054) (0.137) (0.076)
Low_Q 0.86F 0.254 7.153 0.483 2.458 0.160 0.523 0.062 1.736 -0.031
(0.349) (2.867) (0.721) (0.419) (0.308)
EBIT_Market Value 0.150 -1.276 -0.077 -0.635 -3.000 -0.284 1.527 0.502 3.801 0.782 1.443 0.851 6.392 0.652 -6.337 0.432 4.813 0.452 0.739 0.356
(0.955) (0.973) (1.922) (2.311) (1.889) (ap2 (1.861) (2.349) (3.015) (2.000)
CAP_Exped_Total Sales -0.437 -1.537 1777 -1.900 1.978 -0.512 —-4.174 -1.437 -6.726 -0.613 -3.872 -0.371  -6.209 -1.558 -9.269 -2.831 -2.992 -1.066 -1.499 0.025
(1.357) (2.100) (3.833) (3.927) (3.316) (210 (2.538) (4.794) (1.602) (2.507)
Dividend per Share -0.664 —-0.675 -0.787 —0.465 -1.383 -0.740 —1.900 -0.787 -2.552 —0.998 -1.243 -0.772 -2.225 -0.789 -2.759 -0.984 -0.474 -0.637 -0.043 -0.451
(0.647) (0.628) (0.962) (0.988) (0.991) (By2 (1.198) (1.726) (1.088) (0.622)
Low_Z-score 0.69¢ 0.089 8.71F -0.623 2.192 -0.171 1720 -0.238 1.973 0.018
(0.214) (4.434) (1.025) (0.592) (0.493)
Low_Free-Cash-Flow_Total Assets 1.28% 0.598 5.03% -1.447 2.633 1.424 0.094 0.684 1.017 0.417
(0.587) (3.041) (3.737) (1.052) (0.650)
Overinvestment
Free-Cash-Flow_Total Assets —0.469  —0.916 1.466 1362 -1.831  -1.338 0.186 -0.369 -4.602 —1.005 0.362 0.642 —2.238 -1.007 —2.806 0.018 1.648  90.59 —3.894 0.393
(1.075) (1.683) (1.677) (2.309) (1.639) (BB5 (2.585) (2.713) (6.735) (3.238)
High_Free-Cash-Flow_Total Assets 0389  -0.318 8.662 0.111 0.766 -0.302 0171 -0.218 1.084 -0.227
(0.397) (2.792) (0.904) (0.454) (0.312)
CAP_Exped_PPE -0.098 0.002 —0.095 -0.021 0.493  0.078 0.343 0.130 0.385 0.079 0.262 -0.031 -0.329 -0.030 0.671  -0.026 -0.415 0.119 0.768 0.072
(0.076) (0.089) (0.275) (0.326) (0.284) (®B2 (0.270) (0.284) (0.900) (0.313)
High_Q 1.143 -0.097 9.987 1.129 2.50¢ 0.297 0077  -0.111 0.440 -0.214
(0.250) (3.792) (1.220) (0.410) (0.366)
High_Z-score 0.57¢ 0.123 0.706 -2.128 2.126 0.466 0.491 0.141 1.02F 0.247
(0.262) (3.539) (1.556) (0.419) (0.359)
Growth and investment opportunities
R&D_Total Assets -0547 0232 0577 -0.217 -0567 -0.146  -0.456 -0.100 —0.464 -0.079 -0.169 —0.046 -0.084 —0.247 0.57%  -0.125 -0.335  —0.165 -0.421 -0.130
(0.152) (0.207) (0.233) (0.257) (0.359) (®Y0 0.777) (0.326) (0.620) (0.410)
Q 0.037 -0.010 0.010 -0.007 -0.030 0019 -0.043  -0.019 -0.021  -0.020 -0.048 -0.011 -0.039  -0.025 0.072 -0.016 -0.005  —0.123 -0.019 -0.013
(0.035) (0.028) (0.036) (0.034) (0.031) (0.029) (0.061) (0.034) (0.225) (0.026)
Continued
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Table 5 (Continued)

LnCG_Index LnBoard Size NED Stock_CompMV Executive_ CompMV
Model 11A Model 11B Model 12A Model 12B Model 13A Model 13B Model 14A Model 14B Model 15A Model 15B

Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME Coeff. ME Coeff. ME  Coeff. ME  Coeff. ME Coeff. ME  Coeff. ME

Hedging substitutes

Current Ratio -0.11F -0.029 -0.001 0.001 -0.047 -0.668 -0.158 —-0.061 -0.167 -0.054 -0.145 -0.101 0.058 —0.043 -0.003 -0.091 0.094 -0.041 -0.076 0370.
(0.066) (0.053) (0.123) (0.133) (0.112) (®p2 (0.206) (0.196) (0.185) (0.093)

LnPre_Tax_Income -0.132 0.090 -0.039 0.124 0.222 0.096 0.447 0.156 -0.165 0.033 0.269 0.136 0.089 0.153 0.313 0.190 1440 0.066 —0.242 0.139
(0.117) (0.168) (0.281) (0.322) (0.241) (@p0 (0.436) (0.424) (1.177) (0.289)

ROA 0.898 -0.154 0.488 -0.981 1.227 -0.419 -0.510 20.63 -2.448 -0.271 -0.169 -0.386 -3.581 -0.679 1.482  0.480 -3523  -0.788 0.595 -0.879
(1.270) (1.562) (1.802) (2.200) (3.056) (Rp5 (3.232) (2.747) (4.571) (2.740)

Size

LnMarket Value -0.135 0.119 -0.234 0.208 0.414 0.172 0.398 0.139 0.637 0.153 -0.085 0.048 0.226 0.090 0.463 -0.001 -1.058 0.153 0.99¢ 0.028
(0.131) (0.207) (0.288) (0.328) (0.323) (®B9 (0.372) (0.316) (3.274) (0.502)

LnTotal Assets -0.226 -0.114 -0.030 -0.310 -0.214 -0.057 -0.083 -0.077 -0.262 -0.113 0.063 .0650 -0.521 -0.171 -0.327 0.007 -0.308 -0.160 20.53 -0.150
(0.219) (0.366) (0.318) (0.461) (0.421) (®p5 (0.484) (0.418) (0.904) (0.465)

LnSales -0.156 0.017 -0.172 0.069 -0.310 -0.059  -0.448 -0.078 -0.259 -0.004 -0.211 -0.091 0.200 -0.031 .3870 -0.163 0.090  -0.014 0.088 -0.024
(0.113) (0.129) (0.218) (0.264) (0.183) (®@B6 (0.257) (0.288) (0.236) (0.211)

TXR 0.688 -0.016 0.266 -0.137 -0.972 -0.056 -0.831 -0.012 7130  -0.170 0.585 0.056 -0.191 -0.093 -0.456 0.028 0290  -0.238 0.246 -0.192
(0.220) (0.294) (0.713) (0.660) (0.894) (BB1 (1.070) (0.781) (3.137) (0.921)

Constant 2.69G 0.681 ~1.849 ~1.330 0.879 —1.754 2.679 0.050 0.658 57269
(0.697) (0.702) (2.702) (0.569) (1.227) (215 (1.976) (2.700) (1.405) (2.151)

Infudtry effect YES YES YES YES YES YES YES YES YES YES

Year effect YES YES YES YES YES YES YES YES YES YES

Diagnostic tests

Number of observations 498 507 223 223 216 216 206 206 212 212

Wald;(2 751.38 935.09 140.16 245.13 249.08 334.42 226.88 478.08 256.18 398.02

Log pseudolikelihood —239.77 64.79 252.9 407.7 -683.47 -536.80 96.17 347.1 66.7 320.6

Wald 4 of exogeneity 145.71 33.9% 23.86 23.18 13.77 24.19 4.56 44.68 15.04 93.43

Akakie information criteria 675.53 118.42 -331.75 -575.29 1,548.94 1,301.60 -16.33 —436.22 5%4. -377.09

Correctly classified (%) 73.29 83.43 80.27 84.75 82.41 82.41 83.50 84.95 80.6 84.43

Variable definitions are in Appendices | and llheTinstrumental variables (IVs) are chosen fromlihteof the industry average measures shown irePRrof Appendix I. Not all the IVs in the list are
used. The chosen IVs are those that satisfy thgemaity condition. ME denotes marginal effectsefiresents the derivative of the approximate chamgeor one unit change ir. Theoretically, ME
should be between zero and one. ME may be outs&leange of zero and one if the slope of the cahanges quickly. In this case, we retain the MEi@slthat are outside the range of zero and one.
Models 11A, 12A, 13A, etc. are the baseline moddisdels 11B, 12B, 13B, etc. are the correspondingets with interaction term§, b and® denote statistical significance at a 1-, 5-, a@epércent
level, respectively. The heteroscedastic-robusidstal errors are in parenthesis. Year and indasinymies are used in all estimations. Most of tree yad industry effects are insignificant. We tfene
apply the general-to-specific methodology commardgd in full-system estimation in econometricssbguentially removing the year and industry codfits with the largegt-value first, as long as
this procedure minimises the -2 log likelihood gasee Pagan, 1987, for a review of the generapamific methodology). This procedure only appleshe year and industry coefficients that are
insignificant. The final model contains one or tyear and industry dummy variables. The percentageectly classified is the percentage of firm-yedservations that is correctly classified. The
statistical significance of the percentage coryedthssified is determined using the Joy and Tetlaf(1975) approach where the percentage correesgified is tested against a naive proportiohahce

model.
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Table 6: Coefficient estimates of the IV—Probit regessions for IR derivatives usage

LnCG_Index LnBoard_Size NED Stock_CompMV Executive_CompMV
Model 16A Model 16B Model 17A Model 17B Model 18A Model 18B Model 20B
Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME
Monitoring mechanisms
LnCG_Index 1.034 -0.021 2.49% —0.044
(0.573) (0.234)
LnCG_IndexxHigh_Free-Cash-Flow_Total Assets -0.937 -0.024
(0.126)
LnCG_IndexxLow_Free-Cash-Flow_Total Assets —0.306 —0.002
(0.221)
LnCG_IndexxHigh_Q -1.042 -0.025
(0.164)
LnCG_IndexxLow_Q -0.880 0.026
(0.144)
LnCG_IndexxHigh_Z-score —0.083 0.220
(0.248)
LnCG_IndexxLow_Z-score -0.872 0.110
(0.171)
LnBoard_Size 2.57F -0.886 1.228 —-1.208
(0.986) (0.194)
LnBoard_SizexHigh_Free-Cash-Flow_Total Assets —6.024 0.075
(1.552)
LnBoard_SizexLow_Free-Cash-Flow_Total Assets 0.997 4.014
(3.638)
LnBoard_SizexHigh_Q -9.478 1.106
(1.699)
LnBoard_SizexLow_Q —6.239 -1.062
(1.871)
LnBoard_SizexLow_Z-score —6.554 0.193
(2.052)
NED 0.037 —0.006 0.23% 0.022
(0.019) (0.031)
NEDxHigh_Free-Cash-Flow_Total Assets -0.13¢ -0.018
(0.026)
NEDxLow_Free-Cash-Flow_Total Assets —-0.106 —0.04%9
(0.069)
NEDxHigh_Q -0.168 -0.025
(0.033)
NEDxLow_Q —-0.093 -0.010
(0.024)
NEDxLow_Z-score -0.154 -0.021
(0.030)
Continued
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Table 6 (Continued)

LnCG_Index LnBoard_Size NED Stock_CompMV Executive_CompMV
Model 16A Model 16B Model 17A Model 17B Model 18A Model 18B Model 19A Model 19B Model 20A Model 20B
Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME
Managerial incentives
Stock_CompMV 3.139 -0.312 1.392 —0.007
(1.029) (0.420)
Stock_CompMVxHigh_Free-Cash-Flow_Total Assets -1.387 —0.840
(0.332)
Stock_CompMVxLow_Free-Cash-Flow_Total Assets 8.425 1.988
(5.617)
Stock_CompMVxHigh_Q -9.623 ~1.500
(4.012)
Stock_CompMVxLow_Q -1.64% -3.165
(0.863)
Stock_CompMVxLow_Z- -8.372 0.856
score
(6.573)
Executive_CompMV 2.379 —-0.155 6.033 -0.776
(0.635) (1.454)
Executive_CompMVxHigh_Free-Cash-Flow_Total Assets -1.958 0.569
(0.961)
Executive_CompMVxLow_Free-Cash-Flow_Total Assets 0.312 0.801
(0.712)
Executive_CompMVxHigh_Q -3.989 -0.160
(1.136)
Executive_CompMVxLow_Q -2.177 0.566
(0.743)
Executive_CompMVxLow_Z-score —4.424 0.197
(1.346)
Stock Price_Volatility —4.557 -1.292 -3.76% -0.974 -5.992 -2.363 -3.850 -3.612 —-1.604 -2.623 0.096 —2.800 -7.916 —2.649 —1.463 —4.035 —4.521 —2.469 -1.176 -2.045
(1.532) (1.399) (2.111) (2.642) (2.416) (@p2 (3.027) (1.1.54) (3.791) (2.381)
Continued
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Table 6 (Continued)

LnCG_Index LnBoard Size NED Stock_CompMV Executive CompMV
Model 16A Model 16B Model 17A Model 17B Model 18A Model 18B Model 19A Model 19B Model 20A Model 20B
Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME
Underinvestment and financial distress
IND_Avg_LEV 5.200 0.265 2.451 0.195 5578 -0.191 2.557 -0.124 9.356 -0.229 -0.943 1.134 5.890  0.384 7.313 0.997 5.1% 0510 6.219 0.579
(2.441) (2.209) (1.458) (1.637) (1.630) (®2p9 (1.727) (6.048) (2.214) (2.274)
Interest_Cover 0.001 -0.001 0.001 0.001 -0.006 -0'03 -0.010  -0.007 -0.007  -0.005
(0.002) (0.001) (0.005) (0.006) (0.005)
Z-score —0.055  -0.060 -0.144  -0.103  0.16% -0.005 0.089 0.026 0.264 0013  -0.315  -0.049 0.038 -0.022 -0.627  -0.147 0.208 -0.017 0.012 -0.061
(0.067) (0.101) (0.080) (0.095) (0.109) (®p8 (0.066) (0.465) (0.064) (0.118)
Debt_Maturity -0.098 0.031  -0.182 0.014 0.068 0.031 0.085 -0.013 0.071 0°040 —0.050 0.040 -0.097 0.047  -0.102 0.040
(0.066) (0.051) (0.086) (0.102) (0.087) (®@p7 (0.074) (0.077)
Low_Q 0.500 -0.029 12.318 1.579 2.997 0.270 -1.483  -0.617 1.063 -0.469
(0.191) (3.636) (0.755) (2.617) (0.530)
EBIT_Market Value -0.460 -0.587 -0.261 -0.404 0423  -1%328 0.487 0.042 1.251 -0.111 2.390 1586 3.692 -0.300 1.059 0.399 3457  -0.164 -0.480 0.775
(1.633) (1.138) (2.093) (2.115) (1.908) (Bp2 (1.532) (3.085) (1.937) (1.879)
CAP_Exped_Total Sales -1.067 -0.305 -0.890  -0.359 -2.875 1.397 -0.093 3081  -6.979  0.655 1.982 0970 -6.212 -0.484 1.094 178  -9.56F -1.422  -4682 2.370
(0.708) (0.629) (3.265) (3.753) (2.650) (ap9 (2.704) (7.406) (1.949) (2.216)
Dividend per Share -0.402  -0517  -1.064  -0591 -0.540  -0.89%  -0.583 -1.326 -1.131  -0.821 -2.025  -1198 -1.326 -0498 -6.865 -1.699 -0.246  -0.469  -0.385 -0.665
(0.721) (0.730) (0.901) (1.122) (0.915) (oy7 (0.989) (4.735) (0.674) (0.833)
Low_Z-score -0.75% -0.462 12.058 -1.275 3.546 -0.142 —4.422 -1.624 0.870 -0.433
(0.448) (4.605) (0.806) (6.174) (0.833)
Low_Free-Cash-Flow_Total Assets 1.089 0.449 -0.025 —7.258 4.767 2.715 2.586 0.445 0.151 -0.105
(0.499) (6.812) (3.761) (2.702) (0.550)
Overinvestment
Free-Cash-Flow_Total Assets —0.070 -0.284 1.954 1105 2.697 0.176 0.260 2521  -6.694 0952 5436  -2.217 -3.692 -0.415 2.085 1.803  -4.809 -0.788 -3.727 -0.920
(1.617) (2.022) (3.059) (2.719) (2.940) (®p5 (2.908) (5.586) (2.325) (2.984)
High_Free-Cash-Flow_Total Assets 0.604 -0.042 1.254 -0.368 3.947 0.479 1.962 -0.096 0.893 -0.182
(0.260) (0.329) (0.722) (1.090) (0.485)
CAP_Exped_PPE —0.006 -0.047 0.007 -0.003 -0.940 -0.289 -1.050 788#.  -0.703 -0.243 0.834 -0.103 -0.116 -0.003 -0.123 -0.096
(0.110) (0.090) (0.643) (0.816) (0.561) (®B5 (0.420) (0.362)
High_Q 1.33F 0.093 2.107 -2.085 5.167 0.658 6.149 1.263 2.066 0.244
(0.281) (0.357) (0.878) (3.560) (0.635)
Growth and investment opportunities
R&D_Total Assets -0.109 -0.059 -0.248bh -0.063 -0.616 -0.33% -0.207 -0.413 -1.512 -0.268 -0.708 —0.440 -0.354 -0.297 -1.900 -0.410 -0.121 -0.423 -1.067 —0.40%
(0.143) (0.117) (0.406) (0.351) (0.415) (@p8 (0.385) (1.219) (0.411) (0.371)
Q -0.083  -0.021  -0.034 -0.011  -0.087 -0.038  —0.080 -0.041  -0.02  -0.042 -0.055  -0.048 -0.087 -0.055 -0.458  -0.128  -0.025 -0.065 —0.037 —0.065
(0.053) (0.033) (0.045) (0.042) (0.043) (@p6 (0.060) (0.373) (0.067) (0.047)
Continued
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Table 6 (Continued)

LnCG_Index LnBoard Size NED Stock_CompMV Executive CompMV
Model 16A Model 16B Model 17A Model 17B Model 18A Model 18B Model 19A Model 19B Model 20A Model 20B
Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME  Coeff. ME
Hedging substitutes
Current Ratio 0.089 0.014 0.003 -0.015 0.051  -0098 -0.043  -0.241 -0.244 -0.015 -0.372 -0.113 0.196 -0.042 0489  -0.134  0.070 -0.014 0.186 -0.040
(0.067) (0.061) (0.156) (0.206) (0.114) (@18 (0.142) (0.446) (0.084) (0.118)
LnPre_Tax_Income -0.061 -0.001 -0.154 0.026 0.075 0355 0.111 0.142 0.612 0.11fF
(0.167) (0.123) (0.227) (0.282) (0.211)
ROA -1.224 1.086 2.384 0.470 -2.067 0.619 1.071 0.532 3.852 0.938 1.012 2.369 —-2.925 1.449 3.390 7.666 -3.161 1.39%4 -1.665 1.22%
(2.649) (1.679) (2.809) (1.939) (3.852) (0.324) (3.605) (2.641) (2.215) (2.365)
Size
LnMarket Value -0.017 0.149  -0.819  -0.018 0.101 0.011  -1.295 -0.599 0.876 -0.120 -032%0  -0.017 0.919 0.089 4153  -1.029  1.104 0.056 0.545 -0.128
(0.306) (0.206) (0.236) (0.679) (0.302) (ans (0.207) (3.326) (0.180) (0.221)
LnTotal Assets -0.567 -0.067 0.426 0.026 -0.310 0.030 1.160 0.673  -1001 0.101 -0.823 0.049 5.149 1.296
(0.199) (0.232) (0.372) (0.755) (0.324) (0.366) (4.090)
LnSales 0.013 0.013 -0.224 -0.015 0.144 -0.175 -0.373 40.36 0.197 -0.230 -0.119 —-0.005 0.401 -0.185 -2.098 -0.62L —0.098 -0.188 0.175 —0.146
(0.249) (0.146) (0.337) (0.351) (0.289) (aps (0.283) (1.696) (0.232) (0.355)
TXR 0.207 -0.067 0.496 0.047 0.814 0.216 -1°968 -0.880 -0.982 0.673 -0.935 -0.436 -0.278 0.121 -5.780 -1.035 0.437 0.198 0.018 0.075
(0.391) (0.342) (0.828) (1.037) (0.796) (®p8 (0.576) (2.055) (0.469) (0.593)
Constant 3.513 3.506 —4.853 —2.158 —5.70% —-2.077 -2.903 1.120 -8.102 —7.528
(2.009) (0.980) (2.907) (5.020) (2.700) (BB2 (2.342) (1.164) (2.200) (2.895)
Industry effect YES YES YES YES YES YES YES YES YES YES
Year effect YES YES YES YES YES YES YES YES YES YES
Diagnostic tests
Number of observations 370 370 153 153 145 161 152 156 156 156
Wald > 464.22 627.1 177.2% 207.99 298.51 361.47 222.43 189.37 345.13 377.17
Log pseudolikelihood -216.45 90.98 178.8 317 29-96 -351.61 124.2 335.4 56.41 256.6
Wald x? of exogeneity 43.32 126.46 107.42 70.38 139.52 52.66 80.10 9.2F 212.76 143.46
Akakie information criteria 604.9 54.05 —165.69 -426.02 1,057.92 897.2 -78.31 -466.71 61.17 301-39
Correctly classified (%) 79.19 94.59 88.24 95.42 91.72 91.93 90.79 93.59 88.46 92.31

Variable definitions are in Appendices | and IlheTinstrumental variables (IVs) are chosen fromligief the industry average measures shown irePBmf Appendix I. Not all the IVs in the list
are used. The chosen IVs are those that satisfystbgeneity condition. ME denotes marginal effetitsepresents the derivative of the approximatange iny for one unit change ix.

Theoretically, ME should be between zero and on.rivay be outside the range of zero and one ifltfesof the curve changes quickly. In this caseyetain ME values that are outside the
range of zero and one. Models 16A, 17A, 18A, ate the baseline models. Models 16B, 17B, 18B,atethe corresponding models with interaction tefnisand® denote statistical significance
at a 1-, 5-, and 10-percent level, respectivelye fibteroscedastic-robust standard errors are peesenparenthesis. Year and industry dummies seel in all estimations. Most of the year and
industry effects are insignificant. We therefor@lgthe general-to-specific methodology commonlgdig full-system estimation in econometrics, bgusntially removing the year and industry
coefficients with the largegtvalue first, as long as this procedure minimises-2 log likelihood ratio (see Pagan, 1987, foexdew of the general-to-specific methodology). SThrocedure only
applies to the year and industry coefficients #ratinsignificant. The final model contains onewo year and industry dummies The percentage diyrelassified is the percentage of firm-year
observations that is correctly classified. Theistiaal significance of the percentage correctssified is determined using the Joy and Tollefd®75) approach where the percentage correctly
classified is tested against a naive proportiohahce model.
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