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Price and Volatility Sensitivities of Managerial
Stock Options and Corporate Hedging with Derivatives

This study explores whether executive stock options(ESOs) provide managers with risk
preferences to maximize their wealth and affect hedging activities. Because there is
a direct link between options and stock price, managers have an incentive to utilize
derivatives to avoid risk. In contrast, they are likely to decrease the hedging
activities in that the value of an manager’ s stock option portfolio increases with
the volatility of the firm s stock returns. We measure the opposing effects of stock
options on their wealth with the two sensitivities of options-Total sensitivity to
stock price(TDelta) and Total sensitivity of stock return volatility(TVega).

We analyzed a total of 703 firm panel data whose executives are holding stock
options, selected from the listed companies in Korea Stock Exchange(KSE) from year
2004 to year 2011. In univariate analysis, these data are categorized into two groups
by the risk hedging with derivatives - ‘derivatives are used” (n=290), ‘derivatives
are not used (n=413).

The results are like followings: Firstly, according to the univariate analysis between
groups of derivatives used versus nonused, Tdelta is significantly higher and Tvega is
statistically lower for the group of derivatives used.

Secondly, in the logit analysis, Tdelta affects positively the usage of derivatives, which
means that mangers avoid risk by utilizing derivatives more if their sensitivities of option
value to stock price is higher. In contrast, Tvega has an negative effect on the usage of
derivatives, implying that derivatives are less used to take risk as Tvega is increasing.

Lastly, in the tobit analysis where dependent variable is the contract value of derivatives
scaled by firm size, the same results have been found. But there is evidence that managers are
more active in risk hedging than risk taking.

This study has an significance in that this is the first in Korea to explore the
relationship empirically between sensitivity of managers’ stock option portfolios
to stock price and the sensitivity of their portfolios to stock return volatility
and risk hedging strategies. Still more this study’ s measures are more sophisticated
than prior research, because the sensitivities are calculated under the full information
method.

Key words : sensitivities of stock options, risk managing strategies, delta, vega,
hedging with derivatives

_26_



i1
ild
ﬁJL
K0

=
[—

ol OIXI

MHezeld+, 29(3), 23-54.

0
80

), 167-203.

iof

37(2

Iof
&
=

61-88.

A 27(4),

P

gef

=
=

‘IHEAS 01201 SHIIZS 218 & ItxIol 01X

o]
il
=

335-362.

19(4),

&l

1/

&

oJ
o
R0
hal

& (2002),

o

F

15(3)

)

’

E
R0

nO

271-292.

J

ol OIXI

=4
[==}

ol & (Hedging) Ol D1 JHXI & I

—

uir
00

EUOIE MEAS A

X, 16(7),

oy
ol
8o

by

o)

AHEOl D190l 0IXls F&,”

2441-2461.

i

’

|i (o BT I
= o3

X

o E=2HItHE O

=1

F

S
[l

He2elA2, 28(1), 165-196.

2| 2008 HMI1xt

oy
ol
]
Klo

o)

ol
H
il
i

ior

RO

Exchange Rate Exposure, Hedging, and the Use of

“

Allayannis, G. and E. 0fek(2001),

Money and Finance,

International

Journal of

”

Foreign Currency Derivatives,

20(2), 273-296.
Allayannis, G. and J. P. Weston(2001),

The use of foreign currency derivatives and

“

14(1). 243-276.
Concord(2011),

Review of Financial Studies,

”»

firm market value,

of

"The Effect

Brown and Gennifer

Gregory W.

M.,

S.
Derivatives on Firm Risk and Value,"

Analysis, 46(4), 967-999.

Bar tram,

of Financial and Quantitative

Journal

Evidence on Financial

International

“

and F. Fehle(2009),

G. Brown,

S.,

Bartram,

_27_



Derivatives Usage,” Financial Management, 38(1), 185-206.

Berkman, H. and M. E. Bradbury(1996), “Empirical Evidence on the Corporate Use of
Derivatives,” Financial Management, 25(2), 5-13.

Campello, M., Lin, C., Ma Y., and Zou H.(2011), "The Real and Financial Implications
of Corporate Hedging," Journal of Finance, 66(5), 1615-1647.

Coles, J. L. , Naveen D. Daniel and Lalitha Naveen(2006), "Managerial incentives and
risk taking," Journal of Financial Economics, 79(2), 431-468.

Core and Guay(2002), “Estimating the Value of Employee Stock Option Portfolios and
Their Sensitivities to Price and Volatility,” Journal of Accounting Research,
40(3), 613-630.

Crabb, P.(2011), “Risk Management by Multinational Corporations : A New Test of the
Under investment Hypothesis,” Journal of Risk and Diversification, 1, 19-32.

Daniel A. Rogers(2002), "Does executive portfolio structure affects risk management?
CEO risk-taking incentives and corporate derivatives usuage," Journal of
Banking and Finance, 26, 271-295.

Demarzo, P and D. Duffie(1991), "Corporate Financial Hedging with Proprietary
Information," Journal of Economic Theory, 53, 261-286.

Demarzo, P and D. Duffie(1995), "Corporate Incentives for Hedging and Hedging
Accounting," Review of Financial Studies, 9, 743-771.

Dolde, W.(1995), “Hedging, Leverage, and Primitive Risk,” Journal of Financial
Engineering, 4(2), 187-216.

Froot, A., D. Scharfstein, and J. Stein(1993), “Risk: Coordinating Corporate
Investment and Financing Policies," Journal of Finance, 48, 1629-1658.

Froot, A., D. Scharfstein, and J. Stein(1994), "A Framework for Risk Management,"
Journal of Applied Corporate Finance, 7(3), 22-23.

Gay, G., C. Lin, and S. D. Smith(2011), “Corporate derivatives use and the cost of
equity,” Journal of Banking & Finance, 35(6), 1491-1506.

Gay, G. and J. Nam(1998), “The Underinvestment Problem and Corporate Derivatives
Use,” Financial Management, 27(4), 53-69.

Geczy, C., B. A. Minton, and C. Schrand(1997), “Why Firms use Currency
Derivatives,” Journal of Finance, 52(4), 1323-1354.

Graham, J., and C. Smith(1999), "Tax Incentives to Hedge," Journal of Finance, 54,
2241-2262 .

Graham, J., and D. A. Rogers(2002), “Do Firms Hedge in Response to Tax
Incentives?,” Journal of Finance, 57(2), 815-839.

Guay, W.(1999), “The sensitivity of CEO wealth to equity risk: an analysis of the

_28_



magnitude and determinants,” Journal of Financial Economics, 53(1), 43-71.

Guay, W., and S. P. Kothari(2003), “How Much Do Firms Hedge with Derivatives?,”
Journal of Financial Economics, 70(3), 423-461.

Hardwick, P. and M. Adams(1999), “The Determinants of Financial Derivatives Use in
the United Kingdom Life Insurance Industry,” A Journal of Accounting, Finance
and Business Studies, 35(2), 163-184.

Hentschel, L., S. P. Kothari(2001), “Are Corporations Reducing or Taking Risks with
Derivatives?,” The Journal of Financial and Quantitative Analysis, 36(1), 93-118.

Jin, Y. and P. Jorion(2006), “Firm Value and Hedging : Evidence from U.S. 0il and
Gas Producers,” Journal of Finance, 61(2), 893-919.

John Core and Wayne Guay(2002), ‘"Estimating the Value of Employee Stock Option
Portfolios and Their Sensitivities to Price and Volatility," Journal of
Accounting Research, 40(3), 613-630.

Judge, A.(2005), “Hedging and The Use of Derivatives : Evidence from UK
Non-financial Firms,” Middlesex University, Working paper.

Knopf, J., Nam J., Thornton, Jr.(2002), "The Volatility and Price Sensitivities of
Managerial Stock Option Portfolios and Corporate Hedging," Journal of Finance,
57(2), 801-813.

Mayers, D. and C. W. Smith(1982), “On the Corporate Demand for Insurance,” Journal
of Business, 55(2), 281-296.

Mian, S.(1996), “Evidence on Corporate Hedging Policy,” Journal of Financial and
Quantitative Analysis, 31(3), 419-439.
Myers, S. C.(1977), “Determinants of corporate borrowing,” Journal of Financial

Economics, 5(2), 147-175.

Nance, D., C. Smith Jr., and C. Smithson(1993), “On the Determinants of Corporate
Hedging,” Journal of Finance, 48(1), 267-284.

Pantzalis, C., B. Simkins, and P. Laux(2001), “Operational Hedges and The Foreign
Exchange Exposure of US Multinational Corporations,” Journal of International
Business Studies, 32, 793-812.

Rajgopal, S. and T. Shevlin(2002), “Empirical evidence on the relation between stock

option compensation and risk taking,” Journal of Accounting and Economics,
33(2), 145-171.

Reynolds, M. and G. Boyle(2005), “Derivative use and investment: An Empirical
Analysis of New Zealand Listed Companies,” University of Otago, Working
Paper .

Rogers(2002), “Does executive portfolio structure affect risk management? CEQ

risk-taking incentives and corporate derivatives usage,” Journal of Banking &

_29_



Finance, 26(2-3), 271-295.

Smith, C. W., and R. M. Stulz(1985), "The Determinants of Firms' Hedging Policies,"
Journal of Financial and Quantitative Analysis, 20, 391-405.

Stulz, R. M.(1984), “Optimal Hedging Policies,” Journal of Financial and
Quantitative Analysis, 19(2), 127-140.

Servaes, Henri, Ane Tamayo and Peter Tufano(2009), "The Theory and Practice of
Corporate Risk Management," Journal of Applied Corporate Finance, 21(4),

60-78.

Tufano, P.(1996), “Who Manages Risk? An Empirical Examination of Risk Management
Practices in the Gold Mining Industry,” The Journal of Finance, 51(4),
1097-1137.

_30_



