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ABSTRACT

Motivated by concerns thastockbased compensation might lead to
excessive riskaking, his paper examines the relattobhetweenCEO
incentives and the cost of debt. Unlike prior research, this paper uses the
sensitivities of CEO stoc&ndoption portfolios to stock pricéelta)and

stock return volatility (vega) to measureCEO incentives.Higher delta
(vega) is predicted tbe related to less (greater) rislkeeking, and thus
lower (higher) cost of debiThe results show that yield spreads on new
debt issues are lower for firms witigherCEO delta, andreunrelated to

CEO vega While yield spreads are higher for firméhose CEOs hold
moreshares andptions a sample firm at the'Bquartile level ofeachof

t hi s E€HOundentyesvariables would expect an estimated 26 basis
point reduction in yield spread on a new debt issue, relative to a sample
firm at the median level of the CEO variablés.sum, CEGncentives are
related to a lower cost of debt.

Helpful comments fromvorkshop participants at the University of Missouri and the American Accounting
Associationnational meeting (Chicagdjidwest Regional meetin(t. Louis)are appreciated.



CEO Incentivesand the Cost of Debt

1. Introduction

Stockbased CEO compensati@nd bt financing are ubiquitous imodern
capital markets.Stockbased pay makeSEO wealth sensitive to stock return volatility
andto movemend in the underlying stock price, bas noted by several authors (e.qg.,
Lambert, Larcker, and Verrecchia 1991; Carpenter 2000; Knopf, Nam[Tlamohton
2002 Coles, Daniel, Naveen 200§ t hese sensitivities imply ¢
risk-seeking: ensitivity to stock return volatility (share priceptivatesmore (less) risky
investments The relatios betweenthesesensitivities andisk-seekingin turn imply
competing effects oftockbased CEO compensation on the cost of debt; ceteras paribus,
CEO wealth more sensitive to stock return volatility (share price) should be related to
higher (lower) cost of debtThis paper examirehow yield spreads on new debt issues
are related tahe sensitivities of CE@tock andoption compensation portfolios to stock
price and stock return volatility.

This issue is important. First, debt is a widaked form of financingand
evidence suggests leas are aware of a potential relation between CEO incentive
compensation and their rideeking behavior. ForexampMoody 6s (2003) argu
Afexecutive pay arr ang etema mderstives padicularfythase i de | ar
related to equity Jaations, may pose excessive risk, patddy from a credit
s t a n d pHowavaer,th® relation between CE@elta and vegand the cost of debt
remains unexplored.

Second,stockbased compensation is designed in part to encouragaveske

and undediversified managers to invest in risky but positive net present value projects.

! Sensitivity to return volatility (stock price) is also commonly referred to as vega (delta).



Whil e potentially better aligningstmknager so
based compensation might encourage excessive-talgkg, thus aggravating
stockholderdebtholder conflicts (John and John 19%3arrino and Weisbach 1999
Alternatively, research also suggestsckbased compensation mighot increaseCEO
risk-seeking (Carpenter 2000; Ross 2004; Hanlon, Rajgopal, and Shevlin 2004).
Examining the relation between CEdlta and vegaand the cost of debt provides
insights into debt hol de ICEstockisased scosipresation of t h e
andth e i r rikitakings 0

Third, extant research on the relations betwepton compensation and debt
coststypically uses either the existence of an option plan or the number of options held
by managers to proxy for managerial incentivé®r example, Diéusco, Johnson, and
Zorn (1990) document a negative bond price reaction to the announceradnpbobn of
a managerial stock option pldar a sample of firms over 197882. OrtizMolina
(2006) finds a positive relation between the yield spread on rebw idsues and the
number of options hel d b ylmporfargly hbwevemiies t op f
manageriaincentive measures used in these and related stizdlids exploit potential
crosssectional variation istockbasedncentives that arisedm, for example, different
optiontimes to maturity or exercise prices.

Research suggests ignoring these potential sources ofserctgsnal variation in
CEO incentives can lead to misleading inferendascontrast to results in DeFusco et al
(1990) Billett, Mauer, and Zhang (2006) find a positive (negatimayket reactioro the
delta (vega) of first i me grants of option co2énsation

Knopf et al(2002)initially find a positive relation between the number of options bgld

2 These results are most pronounced for firms with relatively low levels of managerial share ownership.



the CEO and his f i r n@msfinduasnegaticef(pogitiee) relatiant i v e s,

between CEO vega (delta) and the use of derivatives. ifiestporatingCEO delta and
vegaaddresghese potentially competingffects andthus enableinsights keyond those
available from using more crude proxies for CEO incentives.

The sample includeS98 new debt issuesyb274 distinct S&P 1500 firms over
19932004. | use theCoreGuay (2002) method ofsémating option sensitivities to

better understand theelation between CEO incentives and the cost of Hehthis

approach uses one year of proxy statement data, along with some reasonable assumptions

on times to maturity and exercise prices for previously granted options, to exploit the

crosssectional vaation in CEO stock option portfolios artus better capture CEO
incentives. This method yields estimates of the separate sensitivities ofg0EfIios to

stock price(delta) and stock return volatilitf{vega) | then empirically examine the
relationsbetween yield spreads on new debt issues, the sensitivities ofstOEK and

optionportfolios to stock price and stock return volatility, and control variables.

These analysgsrovide new insights into the relation betwestockbasedCEO
compensationrad the cost of debtFirst,t he mor e s e n sealthistoshare h e
price, the lower is the yield spread on negbdissues.In stark contrast to results in
Ortiz-Molina (2006),but consistent with theory in Carpenter (2000) and Ross (2004)
stok-based incentives doot unambiguously lead to higheost of deht Second the
sensitivity of theC E O6 s asdoptionkportfolio tostock return volatility has little
impact onthe cost of debtThis is consistent with largeample evidence iHanlon et al

(2004), who findlittle effect of vega on subsequent stock return volatilltyird, after

3 Other studies that use the CdBeiay (2002) approximation include Knopf et al (2002), Rajgopal and
Shevlin (2002)Bergstresser and Philipon (200Bj/lett et al (2006), Cheung and Warfield (2005), Burns
and Kedia (2006), Erickson, Hanlon, and Maydew (2006), and Hanlon, Rajgopal, and Shevlin (2004).
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including CEO delta and vega, CEO optamd shardnoldings remain positivglrelated
to the cost of debt, suggestitigese ownership variables captuseleasto some extent,
CEO incentivedor risky investmentsThese results are robust to inclusion of a long list
of control variables, including controls for other features of corporate governance; a
batteryof design features and testsaddresghe potentialimpact of endogeneity on the
results, including use ofyear t-1 explanatory variables, Wdausman tests for
endogeneity, twestage least squares estimation, and a changes specification. The results
are also robust to alternative measures ottst of debt.

Overall, the results suggest CEbckbasedincentives reduce the cost of debt.
The effects ofCEO incentiveson the cost of debdre also economically significant; a
sample firm at the8® quar ti | e | ev eEO varfableswolldsexpsct and y 6 s
estimated 26 basis point reductionthe yield spreadn a new debt issue, relative to a
sample firm at the median level of the CEO variablEsis is comparable to evidence in
Anderson, Mansi, and Reeb (20G8bt costs are about 32 basis points lower in firms
with founding family ownership tham firms without founding family ownership), and
Klock, Mansi, and Maxwell (2005, debt costs are about 30 basis points lower for firms
with high antitakeover provisis versus firms with low antitakeover provisipns

This paper provides several contributions. First, to my knowledge this is the first
paper to examine the relation between CEO incentives, measured by sensitivity to share
price and stock return volatliy , and the cost of debt financi
i's I mportant, given the wide wuse of debt
shareholders expropriating wealth via risky investments (Jensen and Meckling 1976;

John and John 199%arrino ad Weisbach 1999). Tests employing delta and vega



enablea more completaunderstanding of the link between CE@ckbasedincentives
and the cost of debt than is available with more crude proxies for CEO incentives.

The paper also contributes to reseaoththe incentive effects dCEO stock
based compensatiorwWhile often maligned, options remain important in compensation
plans, and a growing body of evidence suggests benefits from option plamsxample,
Hanlon,Rajgopal, and Shevli(2003) find a psitive relation between stock option usage
and future earningsKnopf et al (2002) find a net positive effect of option plans on risk
hedging with derivative instrument®alsam and Miharjo (2007) find that greater use of
option compensation is relatéd lower levels of voluntary CEO turnover, particularly
among the strongegierforming CEOs.The results in this paper suggest a net benefit, in
the form of lower cost of debt on new issues, flOEO option compensation plans.

The remainder of this paper organized as follows. Secti@discusses related
research and developsshi paper 6 s hy 3desditesample sel&tor and o n
variable measuremeraind Sectiordl discusseshe empirical model Section5 presents
the results and Sectidghconcludes.

2. Related Research and Hypotheses
2.1 ANALYTICAL RESEARCH

Agency conflicts between firm managers and outside shareholders have long been
recognized (e.g., Berle and Means 193@gnerally, CEOs prefer less risk than do more
well-diversified outside shareholders. Stockbased compensation arguably aligns
managerso6 incentives with thosgmaoafersdaout si de
take firmvalue increasing actions. Jensamd Meckling (1976and Smith and Stulz

(1985) argue that compensation payoffs that are a convex function of share price are



needed t o mi tanderaciestowardsrigkgemsionsadd ehcourage them to
investin risky but positive net present valpmjects.

Otheranalyticalresearch however suggests there existence of a stotdased
compensation plan need not encouragmageriarisk-seeking behaviorLambert et al
(1991) employ asinglper i od model i n which abasedanager 0s
performance for that period. Their results suggest that if aavekse ranagerhas a
sizable portion of his other wealttdt o hi s firmés stock price,
compensation contract less than its cost as perceived by sharshdlémbert et al
(1991) also show that an incentive stock option contract does not necessarily provide a
risk-averse manager with incentives to take actions that increase the variability of stock
price.

In an intertemporal model, Carpenter (2000) nied@w a riskaverse manager
adjusts to a convex compensation scheme. Carpenter (2000) shows that option
compensation does not strictly lead to greatertaking, and under certain assumptions
leads the manager to prefer less temking. Ross (2004) ums up this literature by
stating AThe common fol klore that giving opt
to take risks eitantthdory Ipresentsocompeting predictions fwow

incentive compensatioshould impact CE&brisk-seeking khavior.

2.2 EMPIRICAL RESEARCH
Lambert et a{1991) suggest that measuring the partial derivgbivesensitivity)
of the change in manager compensation with respect to a charg@drformance

variable is thepreferred way to assess managancentives. Recentempiricalresearch



examines the relations betwe€iO stock andoptionportfoios ensi ti vi ti es and
investment decisions.

Guay (1999) finds that the sensitivity of CE@@althto stock return volatilitys
positively related tot he f i r més g r ocansistent avpphpfions tprowding i e s |,
managers incentives to invest in risky projects when theirangksion might otherwise
cause them to forgosky butpositive net present value projectRajgopal and Shevlin
(2002) find hat greater sensitivity of CE@ealthto stockreturn volatility is related to
greater exploration risk, and less risk hedging, for a saofpbil and gas firms. Knopf et
al(2002) find that as the sensitivkpige of CEO
(return volatility) increases, firms hedge more (laébspugh derivatives Hanlon et al
(2004) find that CEO option portfolios more sensitivestock return volatility are
associted with greater ongear aheadstock return volatility, though he effects are
economically small Finally, Coles et al(2006) find that greater sensitivity of CEO
wealth to stock return volatility is related togreater research and development

expenditures and less capital expenditures.

2.3 HYPOTHESES

The analytical research above provides competing predictions on howbsised
compensation impacts risdeeking, and suggests the need to examine detailed features of
CEO options. The empiricalresearch above suggests CHélta and vega amelated to
fi rmsd i nves.tImsetirtg yieldespreadsn mew debt issuegenders can be
expected to rationally consider the impact of incentive compensaticBE@s 6 -r i s k
seeking behavior (e.g. Moodyds 2003; Jensen

1999). Thus, features d€EO compensation contracts that encourage-sesiking



behavior should be related to costlier debt, wklEEO compensation contrafgatues
that encourage riskedging and/or less risky investmeshould be related to less costly
debt . This | eads t ostatedhnaliernat¢fordy 6 s t wo hypoth
Hi: The cost of debt i;verselyrelated to the sensitivity of CE®@ealthto share
price.
H,: The cost of debt ipositivelyrelated to the sensitivity of CE®ealthto stock
return volatility.
While theory does not provide an unambiguous prediction as to the overall impact of
CEO stockhased i ncentives on t halysesciocerporatnga debt ,

myriad of CEO variables, provides insight into this overall impact.

3. Sample Selection and Data
3.1SAMPLE SELECTION

Sample selection begins with firms with CEO stock option data on Standard and
Poor 6s Execucomp 199280044 rriyms dkingt Corepusig€RSP or
CDA/Spectrumdataneededto compute control variables (see section 3.4) are deleted.
The SDC Global New Issues database is then used to obtain a list efdigetebt issues
by these firms over 1992004° If a firm makes multiple debt issues in a given year the
first such issue is used for that fiyear. Using the first issue of the year most closely

matches the timing of the yield spread data with @O portfolio data, which are

“Firms without options held by their CEO6s are exclud
® The regressions (see section 4) use lagged values of certain independent variables. Since Execucomp data
begin in 1992, 1993 is the first year of debt issue data applicable.



measured asf the pior yearend (see section 3.3 The final sample includes98 new

debt issues b@74distinctfirms.

3.2 DEPENDENT VARIABLE: YIELD SPREADS ON NEW DEBT ISSUES

To measure theost of debt use SPREAD the spread (in basis points) between
theyieldtommt uri ty on the firmdés first debt 1issue
a U.S.Treasury bond of similar maturity on the issuance date. These data are from the
SDC Global New Issues databageonsiderable research in this area also employs yield
spread as the primary dependent variable (e.g. Bhajrd Sengupta 2003; Klock et al
2005; Anderson et &004; OrtizMolina 2006).

Related research suggests alternative measures of the cost of debt, ingeiding
to maturity (Khurana and Raman 2008)alized interest cosSéngupta 1998&:rancis,
LaFond, Olsson, and Schipper 2005), and the credit rating on the new debt issue (Shi
2003, Sengupta 1998). In comparison to yield spreaels] to maturity is not adjusted
for general economic conditionsgalized interest costs are noisy (Pittman and Fortin
2004) and include the effect of borrowings other than just the new issue, and the
discontinuous nature of credit ratings results in a cruder partition of credit risk across
borrowes (Wilson and FabozZi990). Nevertheless, these alternative measofecost

of debt are employed in sensitivity analySes.

®Some firms have more than one debt issue during a year. Sensitivity tegtsitigr a weightedverage

yield spread across all of a firmbs debt issues durir
year yield results similar to those reported in the paper.

'Some research uses t h athefthan tinedceeditoating onate hewdssue @.9.t r at i ng,
AshbaughSkaife et al 2006). | do not study this measure as evidence in Holthausen and Leftwich (1986)

suggests these credit ratings are subject to rigorous analysis only at the time of a new issunel or ar

special events; thus, these ratings tend to be sticky. Furtheidefiahcredit ratings are less likely to

reflect issuespecific features, like covenants, that protect debt investors.
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3.3 CEO INCENTIVE VARIABLES

3.3.1 Number of CEO Options and Shares Held

Standard and Poorédés Execucomp is wused

options and shares hel®PT (STK) is the number of options (common shares) held by
the CEO, deflated byhe number ocommonshare outstanding (OrtiMolina 2009.

While OPT capures thelevel of CEO option usage, it does not capture crssstional
variation in key aspects of those options, e.g., time to maturity, volatility, and exercise
prices. FurtherQPTdoes not distinguish between newly granted and previously granted
options. Thus, althougl©OPTis predictablypositively correlated with option sensitivities,

it likely does not exploit all the variation IBEO incentivesthat use of the separate
sensitivitiesdoes Importantly, related research (Billett al 2006; Knopf al 2002)
suggest ignoring the separate sensitivities can lead to misleading infer@ieesnext

section discusses tineethod to incorporate these features of CEO option portfolios.

3.32 Price and Volality Sensitivity of CEGDption and Shar@ortfolios

Following related research | define CEO incentives as the sensitiitg GEQS s
portfolio of options andgtockto small changes in stock price and stock price volatility.
This proceeds in two stages: First, | use the @Guay (2002)approach to estimate the
sensitivity of CEO options to small changes in stock price and volatility. Then, | follow
Rajgopal and Shevlin (2002), Coles et al (2006) and others in mega#uegi sensitivity of
the value of CEO shareholdingssmall changeshistock price and volatilityThe sums
of the individual option and share sensitivities to return volatility and share price form the

key independent variables in this study. Their computation is discussed in detail next.

11
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Core and Guay (2002) estimatetiop portfolio values and sensitivities to stock
price and stock return volatility using one year of proxy statement data and some
reasonable assumptions about inputs for previous option gr@a®e and Guay (2002)
show t hat-yedragpioximatidio nmet hod expl ains about 9
variation in option portfolio values and sensitivities that one would obtain from having
full proxy statement information on previously granted options.

The Core and Guay (2002) method requires option data foatigioned into
option grantsmadein the current year and previously granted options. For current year
grants, Execucomp provides the number of options granted, option exercise price, and the
time to maturity. These eddvidend weldi mé ohigr wmd $ h
expected ®ck return volatility, and theisk-free interestrate for that year, all from
Execucomp, are used &stimateoption values and sensitivitigeom the formulas in
Appendix A

Execucomp does not provide completeadah previously granted options, thus
the CoreGuay (2002) method makessumptions oh h e s e  exprtise prices and
times to maturity to estimate their values and sensitivities. To estimate average exercise
pricesof previously granted optioriausethe realizable values (excess of stock price over
exercise price) for the firmds unexercisabl
These amounts are measured at ‘g, thus | deduct the number and fisgedr end
values of currently granted opitis (see above) in this computatioh.then divide the
realizable values of the unexercisable and exercisable options by the number of
unexercisable and exercisable options to obtain an estimate of h@uerfahare}hese

~

options are Ain the money. o0 Subtracting tFh

12



yields an estimate of thaverageexercise price on the unexercisable and exercisable
options.

| also follow Core and Guay (2002) in estimating the remaining tonmaaturity
of outstanding options. Since options typically include vesting provisions, exercisable
options likely have shorter times to maturity than unexercisable options. If a firm grants
options in the current year, then the time to maturity of presty granted unexercisable
(exercisable) options is set to the time to maturity of the current option grant minus one
(three) years. If no option grants are made in the current year, the time to maturity of
previously granted unexercisable (exercisaldpjions is set to nine (six) years, as
options typically are granted with ten years to maturity.

Following related research, the price and stock return volatilities of each type of
option grant (current yeasption grants, previously granted unexercigablptions, and
previously granted exercisable options) are multiplied by the numbs&haoés ofeach
type of grant and then summedThen, like Coles et al (2006), Rajgopal and Shevlin
(2002), Knopf et al (2002) and others, | alld sensitivity of CEOlgreholdings frona
1 percent change in stock pri(@mputed as 1 percent times the total yeyad dollar
value of CEO shares and restricted stock held) to the sensitivity of CEO options to share
price? The resulting variablesabeledPRICESENandVOLSEN, measure the sensitivity
of CEOstock andoption portfolios (in $thousands) resultifrgm one percent changes in

the firmbébs stock price and stock return vol a

3.4 CONTROL VARIABLES

8 Guay (1999) provides a method of measuring the impact all siranges in stock price volatility on the
value of CEO shareholdings. His results suggest this effect is immaterial, and like other studies | do not
include an estimate of the effect of volatility on CEO shareholdings in my measure of vega.
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A long line of research suggests the need tarobfor features of the debt issuer,
and characteristics of the debt issue itself, in studying determinants of yield spreads.
Relatively more recent research (e.g. Bhojraj and Sengupta 2003; AsHbleaifh2006)
suggest corporate governancechanismsare also related to either yield spreads or
credit ratings. Some of these governance variables might impact CEO incentives,
necessitatingovernance controls. Thus, the regression analyses include a host of control

variables, discussed next.

3.4.1 Corpoate governance features

As CEOcompensatiomight be impactedhy CEO power and board of directors
independence, | include an indicator variaBEO which equals 1 if the CEO is also the
chairman of the board, and otherwise zeandINDEP, the percentage of the directors
that are independent (not officers or directors of the firnQEO is measured with
Execucomp data, antiDEP is measured using CDA/Spectrum dakallowing Bhojraj
and Sengupta (2003) and Ashbaitgiaife et al (2006) include the percentage of shares
held by institutional investordNST) and a measure @bncentratedwnership, defined
as the percentage of outstanding shares held by the top largest institutional investors
(TOP5.?

Research also suggests accounting tyuetpactsthe cost of debfe.g. Sengupta
1998; Francis et al 260 AshbaughkSkaife 2006). | include two measures of accounting
quality. The first is a measure of working capital accruals quali@) based on Dechow

and Dichev (2002). Calculation difis variable begins with crosectional estimation,

° Results & similar if concentrated ownership is defined instead as the percentage of outstanding shares
owned by blockholders holding at |l east 5 percent of

14



by year and within 2ligit SIC codefor all groups with at least 30 observatipn$ the
model:

WCA.« = do+ diCFQ.t - 1+ doCFQ.« + d5CFQ.t + 1+ €, 1)
whereWCA is working capital accruals in year t, aG#O is net operating casfiows
(Compustat #308) in either yeat tt, or t+1 and all variables are scaled by average total
assets (Comystat #6) Working capital accruals is computed as the change in current
assets (Compustat #4), minus the change in current liabilities (Compustat #5), minus the
change in cash (Compustat #1), plus the change in debt in current liabilities (Compustat
#34). The stadard deviation of the residuals from th@seustryyearregressions over
the past five yearsmultiplied by negative onés the measure of working capital accruals
quality (AQ) in the current year.Larger values oAQ imply a bettermappingbetween
working capital accruals and cash flows, and thigeierquality working capital accruals.

AQis thus predicted to baverselyrelated to yield spreads.

A second measure of accounting quality, based on Gu (2002) and employed in
AshbaughSkaife et al (2006ijs also used.This measure is labelelRANSRP and it isa
measure of financial transparency based on the timeliness of accounting e&rnings
explainingcontemporaneoustock returns More precisely, this measure is derived from
the following regressiomodel:

RET:=/0+/1NIBE+/2LOSS&: +/3LOSS:* NIBE,: +/sDNIBE,: + €t, (2)
whereRET:i s f i r m-adjudted stock retkira over fiscal year t, computed from the
CRSP monthly return fileNIBE;i s f i rm i 6s year t net i ncome
(Compustat # 1 8 ) ,marletcvallieeofiequityyat thei begmning ofsyear t

(Compustat #25 * Compustat #199)0SS$; is an indicator variable which equals 1 if

15



A

NIBE is negative, otherwise zero; adlIBE:i s firm i 6s change in n
extraordinary items fromyeatdt t o year t, scaled by firm i 6:
value of equity. The loss interaction term allows for differential market reaction to

profits and losses, based on Hayn (2002)hese regressions are estimated eross

sectionally, within 2digit SIC and year grougdsaving at least 30 observations.

The (squared) residuals from equation (2) reflect the degree of stock return not
explained by contemporaneous earnings. Higher squared residuals imply less timely
earnings (Gu 2002). As with the accrals quality variable,| multiply the squared
residuals from equation (2) by negative one. Thus, larger valueRANSPindicate

more timely earnings, which should correspond to lower yield spreads.

3.42 Issue characteristics
Debt premiums are relatedt pr oxi es for the firmds def al
control for default risk | include the Stan
from SDC. For this sample S&P debt ratings vary from AAA to @&d | creatdhe
ordinal variableRATING which ranges from 1 to 16, as outlined in Appendix B.
Research also shows that debt premiums are relatati¢ocharacteristics of the
debt issue. Thus | also include the size of the debt i&d&)( the number of years to
maturity MATURITY), and theyears to the first call divided by the years to maturity
(CALL). The longer the time to maturity and the sooner the debt can be called by the
issuer, the more interest rate risk exposure to debtholders. SPREADs predicted to
be positively (inversg) related toMATURITY(CALL). The size of the debt issue might

proxy for greater marketability of the debt, implying lower risk premium, or alternatively

16



a higher debt burden and higher risk premium (Shi 2003). Thus, no directional prediction

is made fo SIZE. Datato compute these variables are from SBC.

3.43 Issuer characteristics
Following related research (e.&engupta 1998, Shi 2000rtiz-Molina 20®), |
add issuercontrols, includingfirm size, measured dstal assetsASSET; the ratio of
total long termdebtto total asset@DEBT); the times interest earned ratidES), equal
to income before interest expense divided Ioyerest expenseand profitability
(EBITDA), measured as earnings before interest, taxes, deprecmtidramortization,
scaled by total assetto control for default risk. Larger, more profitable firms are
expected to have lower default risk, sugges&RREADshould be inversely related to
ASSET, EBITDAand TIMES In contrast, greater leverage impligreater risk of
default, suggestinPREADshould be positively related tOEBT. Datato compute
these measures are obtained from Compgatetual data items 6, 9, 14, 15, 16, and 18)
To capture general economic conditions that might impact yield spreads | include
MKT_RATE the interest rate on a y@ar U.S. Treasury boridsued in the same month
and year as t, tbwined fromrithé Bedaras ReseevenEc@nomic Database.
Evidence in Guay (1999) shows that the sensitivity of Gigalthto stock return
volatility is related tot h e i r indestmmenm @goortunities. Following Guay (1999) |
include the factor scordNV_OPB from a common factor analysis that uses research
and development expenditures (Compustat #46) divided by market value of assets, the
bookto-market ratio (Compustat #60 / Compustat #25 * Compustat # 199), and total

capital expenditures plus acquisitions (Compustat # 30 + Compustat # 129 divided by

19Some studies control for the presence of subordinated debt. Less thaer& péthe debt issuances in
this study are for subordinated debt. Including an indicator variable for subordinated debt does not
gualitatively impact this studyds inferences.
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market valie of assetS: Missing values of research and development, capital
expenditures, and acquisitions are set to zé&qositive relation betweeSPREADand
INV_OPPis predicted Finally, Sengupta (1998) shows that debt yield spreads are also
related to sick return volatilityand firm performance, thukinclude STDRET the
standard deviation of monthly stock returns, &fT, cumulative annual stock return,

both from CRSP, as additional controls.

3.5 DESCRIPTIVE STATISTICS ON CEANCENTIVE COMPENSATION VARIABLES
Panel A ofTable 1 presents descriptiveaformation on the CEQincentive and

yield spreadr ar i abl es. Sample CEOO6s on average

( me

about0.41( 0. 325) percent of their finepetcent out st al

in total). Median values ®RICESENand VOLSEN($thousands), at 247.40d 70.56
respectively, are comparable to those in related research. For example, median values for
these variables are 210.209 and 104.06 in Knopf et al (2002) and @33l am Coles et

al (2006), respectivell? The median ield spread is 110 basis poirifs.

Panel B of Table 1 presents Pearson correlations between the CEO incentive and
ownership variableand the yield spread on the new debt iss¥es expectedOPT is
positively correlated with bottPRICESEN(r = 0.329 and VOLSEN (r = 0.258.

Further, whilePRICESENand VOLSENare also positively correlated with one another

(r = 0656), the correlations acrof9PT, PRICESENand VOLSENare far from one,

" Market value of assets is defined as the book value of debt (Compustaténpustat # 60) plus the
market value of equity.

12 studying a broad crossection of industries, Core and Guay (2002) report a median of $28 million for
option sensitivity to return volatility.

3 Shi (2003), Bhojraj and Sengupta (2003), Anderson et0fl4R and Klock et al (2005) report median
yield spreads of 78, 93, 103, and 143 respectively.
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suggestingthesemeasures capture, at least to some extent, different features of CEO
incentives

Consistent with expectationSPREADs positively correlated with the number of
CEO options ( = 0.327) and shares held € 0.140), and inversely related to the
sendivity of CEO options to share price £ -0.149). The correlation betwe&PREAD
and the sensitivity of CEO options to price volatility, while unexpectedly negative, is

modest =-0.077).

3.6 DESCRIPTIVE STATISTICSON DEBT ISSUE AND ISSUER CHARACTERISTICS

Table 2 presents descriptive statistics on the debt issue (Panel A) and issuer
characteristics (Panel B)From Panel Aof Table 2 the median debt issue is for $248
million, israted Aby St and ar (dhediamvdlue Bfor S0RATENG, matures in
10 years, and thérst call is on average aboutygars from the datef issuance (mean
value of 0.4 for CALL).

Panel B ofTable 2presents descriptives on issuer characteristiise median
firm hasabout$7.90 billion of total assets, a dedssetdDEBT) ratio of 24.1 percent,
EBITDA of 14.0 percent of total assetaind a timesnterest earned ratio aboveb3.
Values forINV_OPP, a measure of investment opportunities from a common factor
analysis, exhibitonsiderable variation, as shown by tig3®) quartile value 0£0.489
(0.529. Thestandard deviation of monthly stock nats has a mean (median) of 0.091
(0.089, andMKT_RATEaverages 5.1Bercent.

Descriptive statistics for the governance vaesabhre also comparable to prior
research. Institutional owners hold on average (median) about 63.51 percent of the

sample firmsé outstanding shares, and the
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of 21.50 percent of outstanding sharedhe typial board has about 80 percent
independent memberand the CEO is chairman of the board for 80.27 percent of the
sample observationdBoth measures of accountingality exhibit considerable variation
For instance TRANSPaverages-0.04, and has as1(3% quartile value 0f0.123 ¢
0.008). SimilarlyAQ averages0.025, and has™(3") quartile values of0.040 (-0.017.
3.7 CREDIT RATINGS AND CEO INCENTIVES

Evidence suggests thatredit rating agencies consideCEO ownership and
optonswhen rating debt. For example, Standard
structure and usage of stock options is one of the key components of its Corporate
Governance Scor e, while Moodyds (20083) not e
provide Brge shorterm incentives particularly those related to equity valuations, may
pose excessive risk, particularly from a <c
suggests thaCEO ownershipmpactscredit ratings (e.g.Ortiz-Molina 200§. Thus,
RATING likely captures some of the variation in the CEO incentive variables of interest
in this study. | therefore follow related research andRE8 RATING the residual from
OLS estimation o regression of the credit rating on the new debt issue on @&ah o
and share ownership, and BBEOdelta and vega variablé$.Thus,RES_RATINGs the
information in a firmbés newthe CEG mamivegof debt r
interest in this studyThe adjusted?’ of 31.31 suggests these variablesehaentrivial

explanatory power for credit ratings on new issies.

4. Empirical Models

14 Ortiz-Molina (2006), Anderson et al (2003), and Klock et al (2005) follow a similar approach.

5 The (untabulated) estimated equatioRATING= 10.090 +1.26*OPT+0.086*STK-
0.5431.PRICESEN 0.21041.VOLSEN The coefficients o®PT, STKandLPRICESENare significant
at p<0.01. The coefficient ddvOLSENs not significant at conventional levels (p=0.14).
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4.1 PRIMARY REGRESSION MODEL

In addition to the independent variables discussed alibeeregression model
includesindustry dummiegqIND), corresponding to SiCodes €999, 10001 9 9 9 , é,
80008999 and yea(YR dummies® All CEO share, option, and sensitivity variables
are measured as of the last fiscal yesad (i.e. year 1) before the debt issuance. All
issuer characteristics are also measured as oftyleeglative to the debt issuéndustry
() and year(y) dummies pertain to year t, the year of debt isslibus, the empirical
model is:

SPREAD =go+ gOPTt- 1+ g-STK t- 1+ gsLPRICESEIN- 1+ gaLVOLSEN: - 1
+ gsRES_RATING: + g¢DEBT.- 1+ gvEBITDA:- 1+ gsTIMES: - 1
+ goLASSET: - 1+ ol SIZE « + guL MATURIT: + gi2CALL .
+isINV _OPR.- 1+ guuSTDRET: - 1+ ¢isMKT _ RATE: 3
+ 016INST - 1+ i7TOPS; ¢ - 1+ gislNDER,t - 14+ g1sCEQ,t - 1

+ g2oTRANSPE - 1+ g21AQ.t - 1+ g22RETt- 1+ jaigaNDi,t + y'é':_llgoYR,t L@

Variables are as defined above, with the exceptiohRRICESEN, LVOLSEN,
LASSET, LSIEZ, and LMATURITY, which, due to skewness in their distributions and
consistent with related research, are the natural logarithmMBR6EESEN,VOLSEN,
ASSET, SIZEandMATURITY, respectivelyTo mitigate potential econometrioncerns
due to autocorrelationr heteroscedasticity | use Hubathite robust standard errons i
computing tstatistics (Hubetl967; White 1980). These standard errors employ a by
firm cluster that assumes observations are independent across firms but not necessarily

independent within firms.

5. Empirical Results

5.1 PRIMARY REGRESSION RESULTS

8S1C codes 9000 and above and year 2004 arereapiithe intercept.
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Results of OLS estimation of ®qguwatliuam
of Table 3!" As expected, lowerated debtRES_RATIN®receives higher yield spreads
(6 = 17.372, p<0.01%® In addition, more highlyjeveraged firms, with morgolatile
stock returns, also receive higher yield spreads, as shown by the coeffici@EBdig;
= 28.039, p<0.10) an8TDRET(t14 = 307.416, p<0.01). Longer times to maturity and
larger debt issues are also associated with higher yield spgeads26.082, p<®1; go
= 4.690, p<0.10). Larger, bettperforming firms receive lower yield spreads, as
evidenced by the coefficients AASSET(g = -5.771, p<0.1pandRET (g = -18.804
p<0.05).

Yield spreads are also related to all but one of the corporatengowe variables.
In particular, yield spreads are lower for firms with a greater percentage of shares held by
institutions (s = -0.464 p<0.05), firms with more timely earningspd = -33.444,
p<0.09, betterworking capitalaccruals qualitydg; = -207.199 p<0.05), and firms with
their CEO as chairman of the boagy(= -17.068, p<0.0p Finally, yield spreads are
higher for firms with higher levels of concentrated institutional ownersiPH, asg;
equals 0.644, significant at p<0.10

In addtion, higher levels of CEO optiorf = 21.576 and share ownershig(=
1.25]) are related to higher yield spreads, andéhelations are significant ak0.01land
p<0.05, respectively These results are consistent with those in Eviitina (2006).

More importantly, after controlling for the number of CEO shares and optionstheld,

" Coefficients on the industry\D) and year YR) indicator variables are not tabulated for brevity. p

values reported in the paper are for-¢aiéed tests where coefficient signs are predicted, and otherwise
two-tailed tests.

18 Results of untabulated regressions suggest credit ratings explain a large portion of the variation in yield
spreads, thus usurping some of the potential explanatory power of the other control variables.
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sensitivity of CEO ption and shargoortfolios to share price enggs as a significant
explanatoiwof yield spreadsSpecifically the coefficient orLPRICESENS negaive (g =
-17.068) and significant at p<0.01. Finally, the results suggest no relation between yield
spread an€CEO vega.

The results are consi st erithe vostoffdebtihi s st u
inversely relateda the sensitivity of CEQportfolios to share price. Little support is
found for this st iutdeyréssltsnsteadsoggest thie gogtoft deld s i s
bears little relation to the sensitivity of CEO portfolios to stock return volatilitythe
presence of CEO ownershipdiother control variables, the sensitivity of CB&@althto
stock price, but not return volatility, helps explain yield spreads on new debt issues.

To provide information orthe economic significancef the resultsl compare a
firm at the median levedf each ofOPT, STK, LPRICESENMNdLVOLSENwith a firm at
the 3% quartile level of each of these variableshe CEO of a sample firm at thé&'3
guartile of these variables has a valueO8fT of 0.511 (0.952" 0.441) higher than the
CEO of a sample firnat the mediartevel of OPT. This generates an estimated 11 basis
point increase (0.511 x 21.576) in yield spread for a firm at thertile of OPT
compared to a firm at thé%quartile level ofOPT. Computed similarly, a firm at thé’3
guartile of STKwould expect about a 1.10 basis point higher yield spaadpared to a
firm at the 29 quartile level ofSTK These effects are consistent with those reported in
Ortiz-Molina (2006).

Sincedelta and vegare loggedtheir regression coefficienteeaure how a one
percent change ihPRICESENor LVOLSEN impactsSPREAD in units of regression

coefficient/100 (Wooldridge 2000)For instance, a ongercent increase iInPRICESEN
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is related to an estimate®.1707 (computed asl7.068/100) basis point decrease in
SPREAD A samplefirm at the g guartile level ofOPT has a 516.12$000s) higher
level of PRICESEN763.591 247.47 from Panel A of Table 1) relative to a firm at the
2" quartile level ofPRICESEN This roughly 208% percent higher valueRRICESEN
translates into roughly a 35 basis point reductioBRREADfor a sample firm at the'3
quartile level ofPRICESENT elative to a samplé'rm atP R |1 C E S22 Nuarsile \alue.
Computed similarly, a sample firm at th& guartile level ofVOLSENwould expect
about a 3 basis point smaller yield spread tanld a firm at the ' quartile level of
VOLSEN

Combining these estimated economic effects together revealstsatn, higher
levels of the CEQncentivevariables employed in this study are associated with lower
costs of debt on new issues. The net benefit from moving fronf'tlei&rtile values for
each of the CEGncentivevariables to the 3quartile values for such variables is about a
26 basis point reduction (11 H1357 3) in the yield spread on a new debt isstifis is
comparable to evidence in Anderson et(aD03, debt costs are about 32 basis points
lower in firms with founding fenily ownership than in firms without founding family
ownershp), and Klock et a{2005, debt costs are about 30 basis points lower for firms
with high antitakeover provisions versus firms with low antitakeover provisions).
5.2 WUHAUSMAN TESTS FOR ENDGENEITY AND 2SLS RESULTS

The analyses thus far tre@EO ownership andvealthsensitivities as exogenous.
It is possible however the CEO compensation variables emgogenous This

endogeneity might arise if an omitted variable correlated @O incenives and yield

24



spreads drives this studyds results, or i f t
CEO option incentive contracts.
The use of year1 option variables to explain yield spreads on year t debt issues
helps alleviate concerns Wwittndogeneity.In addition, the option sensitivity variables
employ data from several years beftine debt issuancanaking it even less likely that
option vega and delta are determined simultaneously with yield sprefusgat and
Jefferis (2002) howew r argue that Aécorporate perform
corporate owner sahdnmpost studies thatrexamineraanaradgeratichoice
variable as a predictazonfront endogeneityconcerns(Larcker 2003). | test whether
either CEO option holdings, share ownershjpor CEO sensitivities are endogenous by
employing a test suggested by Wu (1973) and Hausman (1978). This test employs a two
stage, instrumental variables approach, discussed next.
Specifying an appropriate set of instrumentalialdes for OPT, LPRICESEN,
LVOLSEN andSTKis nontrivial. | use instruments suggested by Himmelhdcdpbard,
and Palia(1999), Knopf et al (2002), and OriMolina (2006). In addition to the
exogenous variables from equati@), these instruments inade the natural logarithm of
sales; gross property, plant, and equipment, scaled by total assets; research and
development expenses divided by sales; advertising expenses divided by sales; cost of
goods sold divided by sales; sales per employee; selleggrgl, and administrative
expenses divided by sales; the change in sales; standard deviation of monthly stock
returns; capital expenditures; operating 1in

plus salary), as a percentage of total compensation; andedqgigams of each of these

9 Ortiz-Molina (2007) finds that the relation betwettie change in CEO wealth and current stock return
decreases in straighebt leverage, and increases with convertitdbt leverage. This suggests CEO-pay
performance sensitivity is related to capital structure.
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additional variables. Missing values of research and development expenses and
advertising expenses are set to zero, and dummy variables that equal 1 when research and
development or advertising are nonssing, and zero otherveis arealso included as
instruments. With the exception of CEO cash compensation, obtained from Execucomp,
data for these additional variables are from Compustat.

In the firststage regression§PT, STK LPRICESEN andLVOLSENare each
separatelyregressed on the instrumental variables above and the exogenous variables
from equation §). The predicted values from each of thesparate firsstageOLS
regressions are then added as independent varialdasOhS estimation of equatioB)(

The WuHausman test suggests an independent variable is endogenous if the coefficient
on its predicted value in the secestdge regression is statistically different from zero.

The resultsof the (untabulated)irst stage regressionsuggest the instruments
explain a nontrivial amount of the cresectional variation inhe CEO variables. The
adjustedR?0 s f r ceparate®@RY, STK LPRICESEN and LVOLSEN first-stage
regressions ard1.76, 28.71, 50.33, and 6Q.2espectively. According to the Wu
Hausmandst, the results in the second stage regression suggest little evideracey thiat
OPT, STK LPRICESENandLVOLSENareendogenousnone of the coefficients on the
first-stage predictt values for these variables ha$statistic even above 1 (in abs@ut
value) in the second stadfe.

Results of the WiHausman testotwithstandingl next estimate &vo-stageleast
squares(2SLS regressionin which OPT, STK LPRICESEN and LVOLSEN are

considered endogenousThe secondtage eallts from estimatingequation 8), using

2 The coefficients o®PT, STK,andLPRICESENIn the second stage regression are comparable in
magnitude and statistical significance to those reported in calurhifable3.
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two-stage least squares and the instrumental variables above, are presented in the
ASpeci Rd cadliomn of Tabl e 3. Results on con
those reported using OLSn addition, the coefficient o®PT is positive ¢ = 19.795)
and significant at p<0.Q%vhile the coefficient oLPRICESENS negative ¢ = -21.6569,
and significant at p<0.01. The coefficients on CEO share ownership and sensitivity to
return volatility are not different from zero.
5.3 OLS RESULTS USING CHANGES

Another standard technique to address endogeneity is to employ a changes model
(e.g.Klock et al 2005; Anderson et al 20041 compute percentage changes in each of
the variables in equati3), and estimate an OLS regressioriled percentage change in
yield spread on peentage changes in CEfentives and control variables. These tests
are limited to firms that issue debt in consecutive years, thus sample size and the power
of the tests is reduced. Nevertheless, the resafisrted in théSpecification3 @olumn
in Table 3 are consistent with those reported earlier. Changes in yield spreads are
positively related to changes in CEO option ownersgipg 0.310 and inversely related
to changes in the sensitivity of CEOtigm portfolios to share priceg{= -1.448, and
both relations are snificant at better than the 0.05 level.In sum, the evidence in
sectionsR2and53mi ti gate the | ikelihood this studyos:
Results of further attepts to address endogeneity are reported in sectioh 5.
5.4 ALTERNATIVE COST OF DEBT MEASURES

Prior resarch suggestgield to maturity (Khurana and Raman 20G8jal interest
cost Pittman and Fortin 200&rancis et al 2005gndcredit ratings on ne debt issues

(Shi 2003, Sengupta 199&)s alternative measures of the cost of debt. | test the
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sensitivity of the results teachof these alternative cost of debt measur&seld to
maturity (YTM;) and he S&P rating on the new debt isstrafing;) arecollected from
SDC andinterest costlfit_Cost;) is total interest expense (Compustabydivided by
total longt er m bor r owi ng$plug¢ 3o @pnaigentanith Fraocs el
(2005 and Pittman and Forti2004), interest cost is winsedd at the 8 and 9%’
percentiles of its sampleide distribution. The model is,
COSTt=fo+f1OPTt-1+f2STK -1+ f3sLPRICESEN- 1+ 74LVOLSEN:-1
+fsRES RATING:t+fsDEBT.t- 1+ f7EBITDAt- 1+ fsTIMESQt- 1+ foLASSETt -1

+F10LSIZE ( + FuLMATURITY: + F12CALL, 1 + F15INV _OPR.(-1 4)
+f1uSTDREIT- 1+ F1sMKT _RATEt+f16INST t- 1+ f17TOFSi,t- 1+ F1sINDER, t - 1

+f19CEQ,t- 1+ F20TRANSP: - 1+ f21AQ.t- 1+ f22RET - 1+$_ aolNDi,t+é§aoYR,t + 8t

where all variables are as defined as above @O&T; is eitherYTM;, Int_Cost; or
Rating:.** Results are reported in Table

From the ASpecification 10 column of
related toOPT (f;= 0226, p<0.01) an&TK(f>= 008, p<0.05), and inversely related to
LPRICESEN;=-0.164, p<0.01) These results corroborate evidence reported in Table
3; the cost of debt decreases (increases) with the sensitivity of CEO wealth to share price
(the number of options and shares held by the CEDhe cost of debt bears no
significant relation with CEOvega. Likewise, column 2 of Table 4 shows thattotal
interest cost is positively related @PT (f;= 0234, p<0.05 and inversely related to
LPRICESEN 3= -0.281, p<0.01).

Column3 of Table4 reports results of estirting equation 4) with the Standard

and Pratiogroa the new debt issue as the dependent variable. Recall that a higher

% The residual credit rating variablRES_RATING) is excluded from the regression wiating, as the
dependat variable.
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value forRatingindicates a lower (worse) credit rating.he results suggestew debt
ratings are worse for firms with higher levels of CEO optamd shareownership, as
f;and f, are positive (= 0.423 and 0.02&nd significant at p<0.0land p<0.05
respectively Results oibPRICESENare consistent with those reported earkex? ; is
negative (=-0.140) and significant at p<0.05. While the tabulated results use OLS,
gualitativelysimilar results are obtained with logistic regression.

55 Other Tests

55.1 Additional Methods to Address Endogeneity

In addition to the tests discussed in Sectio@sabd 53, several other approaches
were employed to address endoggneoncerns. First, | excluded current year option
grants in my computation of CEO delta and vega variables. This places measurement of
the key independent variables in this study at least two years in advance of the debt
issuance. Results with theséeahative CEO incentive variables are comparable to those
reported in the paper.

Second, Guay (1999) argues that CEO©OGs
diversified and thus less riskverse. Berger, Ofek, and Yermack (1997) argue that
CEOOG s wertehures andhhigher cash compensation are more entrenched, and more
risk-averse. The results of this study are unchanged when variables for CEO tenure and
cash compensation (salary plus bonus), collected from Execucomp, are included as
independent vaables.

Third, the volatility of stock returns is an input in the Bl&éholes option value
used to compute the CEO sensitivity variables. As noted by Guay (10%®)thus

possible that a mechanical relation between stock price volatility and the @&lthw
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sensitivity variables influence the regression coefficienBollowing Guay (1999) |
recomputed CEO delta and veggusing the mean stock price volatility, by year, for the
entire Execucomp population with datastead firmspecific measures oftock price

volatility. Once again the results are qualitatively similar to those tabulated.

5.5.2 Alternative Control Variables

Qualitatively similar results are obtainedhen estimating the regressiomgh the
natural logarithm of market value ofj@ty instead of total assetslternative measures of
firm performance (sales margin and return on assats) after replacing the factor score
for investment opportunities with its three separate compon@&itsilar results are also
obtained when adding andicator variable for loss years amg¢ludingthe bookmarket
ratio. Some studieqge.g. Klock et al 2005use a governance indedeveloped by
Gompers et al (2003 Including this variable reduces sample size but does not impact

the results.

5.5.3 Regression Diagnostics

Variance inflation factors for certain of the industry dummy varialsiesertain
regressionsapproach30, a threshold beyond which Belsley, Kuh, and Welsch (1980)
deem multicollinearity to be a concerQualitatively similar result$o those reported in
the paperare obtained after dropping the industry dummy variabl@$he highest
variance inflation factor on variables other than the indudtrgnmies is6.24; the
variance inflation factors o®PT, STK LPRICESENand LVOLSENTfor the regression
reported in columr? of Table3 are 2.471.75, 3.53, and 3.8&spectively,suggesting

little impact of multicollinearityfrom theseindependentvariables Similar results to
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those reported in the paper are aéd after deleting observations with absolute
studentized residuals above 3 (Belsley et al 1980).
6. Conclusion

This paper examines thelation betweerCEO incentives and the cost of debt.
Stockbased pay and debt financing are ubiquitousmodern capital markets, and it is
often asserted thastockbased payincrease ma n a g e rséeking,randstlikubkarms
debtholders. To my knowledge this is the first study to incorporate the sensitivities of
CEO option portfolios to stock pridelelta)and return volatility(vega)in a study of debt
costs. These individual sensitivities, estimated via the GBuay (2002) approach,
reflect crosssectional differences in underlying characteristics of option plans that are
arguably important in understandi€EO incentives.

The sample includeS98 new debt issues b¥74 distinct S&P 1500 firms over
19932004. The yield spread on a new debt issue is regress&tEGh delta and vega
CEO option and share ownership, and controls for characteristics of tlhesdab and
issuer These controls include a battery of corporate governance varialbled.that a
greater sensitivitpf CEOwealthto share price is associated with a lower cost of debt on
new issues, while greater sensitivity to return volathi&gan insignificant impact on the
cost of debt on new issue$he results also show that a greater percentage of opinohs
sharesowned by the CEO is related to higher yield spreads. Overall however, the net
impact of CEO option and share incentiveiseduce the cost of delat sample firm at
the 3% quartile level of the CEO incentive variables in this study would expect about a 26
basis point reduction on the cost of a new debt issuance, compared to a firm at the median

|l evel of t hientivesvariadleg.6s CEO i nc
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The study is not without limitations. First, like all studies of managerial choice,
endogeneity is a potential concern. While the paper employs a battery of design features
and tests that reduce the likelihood that endogeneity impaetsesults, it can never
completely be ruled out. Second, as the sample consists of large S&P 1500 firms, care
should be taken in attempting to generalize the redkiltslly, the study employs the
Black-Scholes model, and assumptions of the @away mé¢hod, in computing CEO
incentives while this approach is commonly used, alternative estimation methods might

yield further insights.
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APPENDIX A
Calculating BlackScholes option values and sensitivities

This appendix describes the methods to estinta@emodified BlackScholes (1973)
option pricing model, and the related sensitivities of CEO option value to share price and

stock return volatility.

The BlackScholes model (1973), as modified by Merton (1973) to account for dividends,
is used to computeption values:
Option value = [Se™N(Z)i Xe"N(Z-sTV?)],
where:
Z=[In(S/X + T(r-d+s%2)/s7t 1/ 2)
N = cumulative probability function for the normal distribution
S= stock price
X = option exercise price
s = expected stock return volatility
r = natural logarithm of risfree interest rate
T = option time to maturity, in years

d = natural logarithm of dividend yield

The sensitivity of option value to a 1% changstiock priceis:
[ (option value)f1(price)]*(price/100) = 9N(2)*(price/100)

The sensitivity of option value with respect to a 0.01 chang®ik return volatility is:

[ (option value)fi(stock retun volatility)]*0.01 = e9'NY2)ST#*0.01, whereNis the

normal density function.
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APPENDIX B
Standard and Poords debt ratings

This appendi x shows how the Standard and Poo
issuance, from the SDC Global New Issues database, is converted into the ordinal rating
variable used in this study.

RATINGvariable

S&P Rating used in this study
AAA 1
AA+ 2
AA 3
AA- 4
A+ 5
A 6
A- 7
BBB+ 8
BBB 9
BBB- 10
BB+ 11
BB 12
BB- 13
B+ 14
B 15
B- 16
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