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The Treasury Stock Method Understates the Economic
Dilution of Employee Stock Options in EPS

Abstract

We show that the treasury stock method of accounting for the dilutive effects of outstanding
options systematicaly understates the dilutive effect of stock options, and thereby overdates diluted
earnings per share. We derive aformula for the economic dilutive effect of stock options and recaculate
economic diluted earnings per share using firm-wide data on 731 employee stock option plans. Our
results show that, on average, economic dilution from options is 200% greater than reported dilution
using the treasury stock method required by SFAS No. 128. Incrementa dilutive shares from stock
options in the denominator of economic diluted EPS averages 4.5% of common shares outstanding
compared to 1.5% in reported diluted EPS. The gulf between the two measures of dilution is
subgtantidly larger for rlatively intensive users of stock options.

To demondgrate that our economic dilutive effect of stock options is economicaly meaningful,
we estimate the return-earnings relation with and without the economic dilution due to stock options.
Because reported diluted EPS a la SFAS 128 underestimates the economic dilution of options, we
hypothesize that, ceteris paribus, the market response to earnings will be decreasing in economic
dilution from options. Consgtent with this prediction, we find that, controlling for the dilution implied by
the SFAS 128 treasury-stock method, the relation between returns and reported earnings is negatively

related to the economic dilution from options.



1. Introduction

Firms are using employee stock options more frequently and in sharply larger quantities than just
a decade ago (Hdl and Liebman, 1998). This rapid growth has drawn intense scrutiny from the
investment community, including individud and inditutional shareholders, andysts, Sandard setters, and
regulators. Because of concerns about dilution, some ingtitutiona shareholders are refusing to approve
additiona stock options grants for firms with large amounts of options outstanding. In addition to the
generd concern that the benefits from the incentive effects of stock options may not outweigh their costs
to shareholders, many voice a serious concern that diluted earnings per share (diluted EPS) understates
stock options' effect on corporate earnings.

As a summary assessment of a corporation’s current performance, the EPS number and
forecasts of expected EPS are centra to fundamenta andysis, equity vauation, and performance
evaduation (eg., Franke and Lee, 1998; Dechow, Hutton, and Soan, 1999). Investors and anaysts
have a least two concerns about the economic impact of employee stock options on EPS. Firgt, what
are afirm’s earnings net of the compensation expense for newly granted employee stock options; thet is,
what is the appropriate numerator in the EPS calculation? Second, regardless of how income reflects
the cost of newly granted stock options, how much do firms outstanding options (i.e., previous grants)
dilute exiging shareholders claims; that is, what is the gppropriate denominator in the EPS caculation?

While we document that both of the above concerns have a subgtantid effect on EPS, this study
addresses only the mis-measurement of the denominator in the EPS cdculation. Regardless of whether
new grants of options are expensed in the numerator, it is important that the number of dilutive sharesin

the denominator of EPS accurately reflect the dilution that new and previoudy granted options cause



common stockholders.* To illugtrate this denominator effect, consder a firm that has vested employee
stock options outstanding, but has granted no new options, so that there is no argument that earningsin
the numerator of EPS should be reduced by the expense of a new option grant. Because the firm has
employee stock options outstanding, its earnings do not accrue solely to the common stockholders. This
is because the vaue of the outstanding options is directly linked to the vaue of common stock. Thus,
both the optionholders and stockholders have an economic claim on the firm’'s earnings, which should
be reflected in the denominator of diluted EPS through an adjustment to diluted shares outstanding.

We formdize the above intuition by deriving a method to partition earnings between
stockholders and optionholders based on their reative economic clams. In our andyss, we assume that
the changes in the vdue of afirm’s equity (the vaue of common stock plus the vaue of any outstanding
options) are driven by changes in expected future earnings. When firms with no options outstanding
experience a shock to expected earnings, the resulting change in equity vaue accrues entirdy to
common stockholders. However, in the presence of options, the change in equity vaue is shared
between the firms common stockholders and optionhol ders.

We show that the portion of the change in equity vaue captured by optionholders is a function
of the number of options outstanding and how sengtive the vadue of outstanding stock options is to a
change in the sock price. At the limit, the value of an option that is subgtantidly “in the money” moves

one for one with the stock price. As such, this option has a clam on firm performance that is roughly

! The expensing of new option grants continues to attract public debate and attention. Statement of Financial
Accounting Standards No.123, “Accounting for Stock-Based Compensation” does not require firms to expense most
stock option grants, but does require an estimate of expense to be disclosed in the footnotes to the annual report.
There is widespread sentiment among market participants that the current calculation of employee stock options
expense according to Financial Accounting Standard Board's (FASB) recently issued Statement No. 123 on
“Accounting for Stock-Based Compensation” understates the true expense (see, for example, The Economist, 1999,
pp. 13-14 and 18-20).



equivaent to that of a share of common stock. On the other hand, the vaue of an option that is “out of
the money” moves less than one for one with the stock price. This type of option hasasmaler clam on
firm performance than a share of common stock. We use this relation to dlocate earnings between
stockholders and optionholders and show that the earnings allocated to stockholders can be scaled by
common shares outstanding to obtain a measure of economic diluted EPS that accurately represents the
per share claim that common stockholders have on the firm's earnings.

SFAS No. 128 diluted EPS. Accounting standard setters recognize the need to account for
stock options gppropriately in the denominator of earnings per share. In 1969, Accounting Principles
Board Opinion No. 15 required firms to convert outstanding stock options into an equivaent number of
common shares and add these equivaent shares to the denominator of EPS to obtain primary and fully
diluted EPS. Later, in 1997, Statement of Financia Accounting Standard No. 128 (SFAS No. 128)
made minor adjustments to the trestment of stock options in cdculaing a diluted measure of earnings
per share (diluted EPS). SFAS No. 128 prescribes the treasury stock method to caculate the number
of incrementd dilutive shares from options that are added to the denominator of diluted EPS. Under the
treasury stock method, the number of dilutive incrementa shares for each outstanding option is equa to
(P-X)/P, where P = price per share of the firm’s common stock and X = exercise price of each option.

We argue that the treasury stock method of computing the dilutive effects of employee stock
options: i) Undergtates the actud economic dilution that sharehol ders experience from outstanding stock
options; and ii) Generates a diluted EPS number that understates the implied revison in market vduation
per share, asinferred from a return-earnings relaion.

The economic intuition for why the treasury stock method undergtates the economic dilutive

effect of sock options is sraightforward, and is best illustrated by congdering a firm that has



outstanding employee options that are a-the-money (i.e., the option exercise price is equa to the sock
price). Under the treasury-stock method, the number of incrementd dilutive shares from options equals
(P-X)/P, or zero incrementa shares in the case of a-the-money stock options. However, the firm's
existing shareholders do experience dilution from these options. Because the vaue of at-the-money
options are sendtive to changes in stock price, these optionholders sharein any increase in equity vaue
that results from an increase in earnings. That is, the optionholders benefit from the increase in equity
vaue at the expense of the current shareholders. We show later in the paper that this intuition is dso
goplicable to in-the-money and out-of-money options.

Summary of results. We show that diluted EPS caculated according to SFAS No. 128
systematicdly underestimates the economic dilution of employee stock options. In asample of 731 large
firms over the period 1994-1997, we find that the economic dilution of stock options implies a number
of incrementa sharesthat is, on average, as much as 200% larger than the incrementa shares computed
via the treasury stock method. The average dilutive incrementa shares due to stock options, as a
fraction of weighted average common shares outstanding, is 1.46% using the treasury stock method
compared to economic dilution of 4.54%. Because of this understatement of dilution, the treasury stock
method conveys to investors that, on average, optionholders share of earnings amounts to about $4.8
million, whereas our analyss of economic dilution indicates that optionholders share of earnings is
$12.2 million. The degree to which the treasury stock method underestimates economic dilution is
subgtantialy greater among the raively more intensive users of stock options in our sample, such as
the high growth, technology firms that are well-known intensive users of stock options.

To demondrate that the economic dilutive effect of stock options that we estimate is

economically meaningful, we show that the return-earnings relation reflects the economic dilution due to



gock options.  Without the economic dilutive effect of stock options in earnings, we argue tha the
cross-sectional return-earnings relaion is weskened. The change in equity value associated with an
earnings change accrues not only to common stockholders but aso to the optionholders. Therefore, a
given earnings increase is expected to result in a amdler change in common stock vadue for a firm with
options outstanding than a firm without options. We hypothesize that, ceteris paribus, the market
response to earnings will be decreasing in economic dilution from options. Conagent with this
prediction, we find that, controlling for the dilution implied by the SFAS 128 treasury-stock method, the
relation between returns and reported earnings is negatively related to the economic dilution from
options.

Implications. Our study has two main implications. Firgt, our study hasimplications for equity
vauation, financid gatement andys's, and fundamenta andyss. Specificaly, we offer ingghtsinto how a
firm's aggregate net cash flow (or market vauation of equity) should be gpportioned among the
clamholders when both shareholders and optionholders have claims on equity value.

Second, because the treasury stock method is not conservative, it systematicaly underestimates
the dilutive effects of outstanding options and overdtates diluted EPS. The FASB may wish to re-
examine rules governing the dilutive effects of executive stock options. We offer a practicd and more
conservative recommendation to caculate the dilutive effect of optionsin section 5 of the paper.

Outline. Section 2 explains the treasury stock method of caculating diluted EPS and our
method of cdculating the economic diluted EPS to account for the effect of dilutive securitiesin afirm's
capital structure. Section 3 describes sample selection and presents descriptive statistics on diluted EPS
and economic diluted EPS for the sample firms.  Using return-earnings regresson analys's, section 4

tests whether the economic dilutive effect of stock options that we caculate method is economicaly



more meaningful than the treasury stock method. We summarize the paper and discuss the implications
in section 5.
2. Computing Diluted EPS

In section 2.1, we summarize how reported basic EPS and diluted EPS are computed using the
treasury stock method required by SFAS No. 128. In section 2.2, we introduce the intuition behind a
measure of diluted EPS that reflects the economic dilution due to employee stock options. In sections
2.3 and 2.4, we derive and operationalize a general measure of economic diluted EPS. We show that
economic diluted EPS is consgtent with the SFAS No. 128 objective to produce an EPS number that
reflects the effect of dilutive securities. Moreover, our gpproach to accounting for the dilutive effects of
options produces an economic diluted EPS measure that is comparable across firms, with or without
outstanding stock options. Our measure is aso comparable across years for a firm that varies the
intengty of option usage over time. Section 2.5 compares our measure of economic diluted EPS to
reported diluted EPS, and discusses the implications of the differences between the two measures.
2.1  EPScalculation under the treasury stock method

SFAS No. 128 requires two earnings per share caculations, basic EPS and diluted EPS. Basic
EPS is smply earnings available to common stockholders divided by weighted average common shares
outstanding. As recognized in the Accounting Principles Board Opinion No. 15 and demongtrated
empiricaly by Aboody (1996) and Huson, Scott, and Weir (1999), basic EPS falls as a summary
performance measure because it does not reflect the share of firm performance that is attributable to
dilutive securities. To address this shortcoming, diluted EPS uses the same earnings as basic EPS, but
the number of shares is increased to reflect the dilutive effects of stock options and other convertible

securities and warrants.  In this study, we focus on the dilutive effects of stock options, and ignore any



deviations between the reported and economic dilution of convertible debt, convertible preferred stock
and warrants. In our sample, stock options account for more than 80% of dl incrementa shares used in
reported diluted EPS. Thus, the dilutive effects of other convertible securities are expected to be of
secondary importance, a least on average. Further, because the FASB requires the if-converted
method to compute the dilutive effects of convertible debt and preferred stock, an andyss of the dilutive
effects of these securities is substantidly more complex than for stock options?

The treasury stock method is used to calculate dilutive shares due to stock options under both
SFAS No. 128 and Accounting Principles Board Opinion No.15, which was superceded by SFAS
No. 128 in 1997. Under the treasury stock method, the number of incrementd dilutive shares due to
options is equa to the difference between the number of common shares that would be issued upon
exercise of the options and the number of common shares that can be purchased with the proceeds
from option exercise. If dl of afirm's options have the same exercise price, then the dilutive shares due
to optionsis:

Treasury stock method dilutive shares from options= No * [(P-X)/P]
where No is the number of options outstanding, P = price per share of the firm's common stock and X
= exercise price of each option® If the number of dilutive shares due to options is less than zero, the
number of dilutive shares is set equd to zero. The lower bound of zero is binding when the exercise

price of options exceeds the stock price and restricts diluted EPS to be less than or equa to basic EPS.

% The if-converted method sets incremental dilutive shares equal to the number shares that would be issued upon
conversion of the security and adds back any dividends or interest to income. Unlike the treasury stock method for
options, which systematically underestimates the economic dilution from options, the if-converted method will
overstate the number of economic incremental shares for convertibles when these securities are determined to be
dilutive, and will understate the number of dilutive shares when the convertibles are anti-dilutive. In addition, it is
unclear theoretically whether the entire amount of interest expense or dividends should be added back to the
numerator of EPS, as the holders of the convertibles bear a portion of these costs.



When the firm has no other dilutive shares except options outstanding, SFAS No. 128 diluted
EPSis computed asfollows:
FASB diluted EPS = Eanings/{Ns + No [(P-X)/P]}
= (Barnings/ Ns) * Geass (1)
where Ns is the number of common shares outstanding, and geasg IS ascaling factor on earnings equa
to {1 + (No/Ns)[(P-X)/P} that produces FASB diluted EPS when it is multiplied by basic EPS,
2.2  Static measures of economic diluted EPS
To provide intuition for economic diluted EPS, we assume that the vaue of equity is afunction
of current aggregate earnings, E:
Veqity = Vequity(E)- ()
This vauation form is extremely general and can be obtained as a transformation of the dividend-
discount modd of equity vauation (e.g., Williams, 1938, Gordon, 1962, Fama and Miller, 1972,
Coallins and Kothari, 1989, and Ohlson, 1995). In the presence of options (or other securities) that can
be converted into common stock, the vaue of equity is the sum of the vaue of the common stock plus
the vaue of options.
Veqity(E) = Vatok(E) + Voptions(E)
= PNs+ ONo
= P[Ns + No(O/P)] (8)
where Vg = value of the firm’'s common stock, where Vogions = Vaue of the firm's outstanding

options, and where O = price per option on the firm's common stock. We assume throughout that the

% |f afirm has options outstanding with differing exercise prices, the incremental shares are computed by summing (P-
X/P) over al options outstanding.



vaue of equity is comprised of the sum of the vaue of common stock and the vaue of any outstanding
employee stock options. Equation (3) can be re-expressed in per share vadue of the common
shareholder's equity:

P = Vequity(E) / [Ns + No(O/P)]

(4)

An immediate implication of equation (4) is that commonly used earnings capitdization vauation models
that underlie the earnings response coefficient literature (e.g., Kormendi and Lipe, 1987, and Collins
and Kothari, 1989) or modds that express vaue as a function of earnings and book value of equity
(e.g., Ohlson, 1995) are misspecified in the presence of stock options (also see Huson, Scott, and
Weir, 1999). To seethis, consder the popularly-used Ohlson (1995) mode!:

Veaity(E) = Po+p1 BV +p2 E ©)
where BV is the book vaue of equity. Eq. (5) would yield the wrong share price for a firm with stock
options outstanding unless Veqity(E) is deflated by [Ns + No(O/P)]:

P=[po+p1 BV + p2 E] / [Ns + No(O/P)] (6)
Under a price-earnings multiple valuation modd, the share price can be expressed as

P=k{E/[Ns+ No(O/P)]} (7
where k is the price-earnings multiple on the share of earnings that accrues to common shareholders. In
this setting, the common shareholders share of earnings, or static economic diluted EPS is:

Static measure of economic diluted EPS = E/[Ns+ No(O/P)] (8
2.3 A general measure of economic diluted EPS

To derive a generd measure of economic diluted EPS, we assume that the change in equity

vaue for adallar of unexpected aggregate accounting earnings, or the earnings response coefficient, isa
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congtant. In the andlysis below, we ignore other determinants of earnings response coefficients, like risk
and growth, in examining the implications of outstanding options. The empirica andyss, however,
ether explicitly controls for the determinants of earnings response coefficients in the cross-section or
works with relatively homogeneous cross-sections of firms where the assumption of a constant earnings
response coefficient isa priori reasonable (e.g., Core and Schrand, 1999). We assume:

AV eqity/dE = k ©)
where dVeyity = change in the vaue of equity, and dE = change in earnings.

For afirm that has both common stock and options outstanding, the change in equity vaue for a
change in earnings can be expressed as follows:

dVeqity/dE = dV o/ AE + AV options/ JE

= dV o/ dE + (0Voptions/ AV stoek) (AVstoek/dE) = k (10)

A $1 increase in earnings increases the firm's equity value, Veqiy, by $k. However, the common
stockholders and optionholders must share this increase in vaue because an increase in the vaue of
common stock, Vgock, @S0 increases the vaue of the outstanding options. Thus, for afirm with options,
basic EPS does not accurately reflect the common stockholders' performance. Specificdly, basic EPS
overgtates the performance attributable to common stockhol ders because optionholders have aclam on
a portion of the change in firm vaue associated with changes in the firm’'s earnings.  The portions of
earnings attributable to common stock and options depends on how these securities’ values change with
earnings performance.
2.4 Computing economic diluted EPS

To operationdize our method of computing economic diluted EPS, consder economic diluted

earnings, Eccon , such that:
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dVsok = k * dBecon (1)
where Ezcon = Gecon * E and gecon IS a scding factor that adjusts earnings to incorporate
optionholders clams to earnings such that the sengtivity of common stock to changes in earnings is
comparable across firms with and without options.

Subdtituting geconE for E=con, in equation (11) and rearranging, we obtain:

AV stock/d(GeconE) = (L/Gecon)(dVsoa/dE) = k. (12)

Setting equation (10) equd to equation (12):

dV oo/ E + (dVoptions/ AV stock) (AV st/ AE) = (1/Gcon) (AVstock/dE).
Dividing both sdes by dV¢.u/dE, we obtain:

1 + (dVoptions/ dVstock) = L/Gecon
or Oecon = V[1+H(dVoptions/ AV stock)] (13)

Findly, we subgtitute (No* dO) for dVpions , and (Ns* dP) for dVgo to obtain:

Gecon = V[1+(No/ Ns)* (dO/dP)] (14)
where dO = change in price per option on the firm’s common stock, and dP = change in per share
stock price.

Thus, an earnings number that captures common stockholders share of firm performance is
Eccon = E¥ Gecon = E /[1+(No/Ns)* (dO/dP)]. To compute economic earnings per common share,
Eccon isSmply divided by the number of common shares asfollows:

Generd measure of economic diluted EPS = Eecon / Ns

=(E/Ns)* Gecon (19)

= E/[Ns + No(dO/dP)] (16)
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When there are no options outstanding, No(dO/dP) = 0, and economic diluted EPS is equa to
(E/Ns), or basic EPS. When options are outstanding, No(dO/dP) > 0, because the sengitivity of option
vaue to stock priceis gtrictly greater than zero [i.e., dO/dP > Q]. In this case, economic diluted EPSis
sndler than basc EPS in magnitude. The deflator to arrive a the economic diluted EPS rdative to
basc EPS is a ample function of the change in the vaue of an option per dollar change in the stock
price (i.e, the option's “deta,” dO/dP). This delta depends on the features of an option, such as the
extent to which an option is “in the money” and the time to maturity (see, for example, Bredey and
Myers, 2000, ch. 20).

A smple example illugtrates the intuition behind the result in Eq. (16). Assume that Company A
has no options and 10 shares of common stock. Also assume that k, the earnings response coefficient
in the above modd, equds 10. Therefore, the tota vaue of equity increases by $10 for every $1
increase in earnings. Because there are no options, the firm’s performance accrues entirely to common
stockholders. Thus, basic EPS is the same as economic diluted EPS and both measures are equd to
earnings divided by 10 shares of common stock.

Now consider Company B with a capital structure that consists of 10 shares of common stock
and 5 stock options. Assume that each option’s value changes by $0.70 for a $1 change in the stock
price and that, like Company A, the earnings response coefficient k is equal to 10.* That is, when

earnings increase by $1, the total equity value conssting of common stock plus options increases by

* For simplicity, we assume that the use of options in this example is exogenous in that there is no relation between
the use of options by firm B and its growth opportunities and thus the price-earnings multiple. Theory and empirical
evidence (e.g. Smith and Watts, 1992; Core and Guay, 1999b), however, establish that option use is an endogenous
function of firm characteristics such as size, risk, and growth opportunities. This endogeneity issue becomes
apparent in the empirical results we present in Section 4.
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$10. If Company B’s earnings were to increase by $1, the following expresson can be solved to
determine how the $10 increase in equity value would be divided between common stockholders and
optionholders (using Eq. (10) above):

dV oo/ E + (0Voptions/ AV stock) (AVsto/dE) = k

dVsoa/$1 + [(5* $0.70)/(10* $1)] (dV goe/$1) = 10

dVsock + 0.35 dVgok = $10

dVock = $7.40

Thus, when earnings increase by $1, common stock value is expected to increase by $7.40, or
[10 shares * $0.74 per common share], and the value of options is expected to increase by $2.60, or
[5 options* 0.7 * $0.74 per common share]. From Eq. (16) above, our generd measure of economic
diluted EPS can be computed as follows:

Economic diluted EPS

Earnings/ {Ns + [No*(dO/dP)]}

Earnings/[10+ (5* 0.7)]
=Earnings/ 135

For example, if Company B’s earnings are $135, then:

Basic EPS = $135/ 10.0 common shares = $13.50 per common share;
and  Economic diluted EPS = $135/ 13.5 dilutive shares = $10.00 per diluted share.
25 A comparison of economic diluted EPSwith SFAS No. 128 EPS

When afirm has stock options outstanding and positive earnings, economic diluted EPS will be
less than reported diluted EPS caculated according to SFAS No. 128. An inspection of Eq. (16) and
Eq. (1) revedls that the difference between economic diluted EPS and SFAS No. 128 diluted EPS is

generated by differences between dO/dP and (P-X)/P. Figure 1 plots dO/dP and (P-X)/P asafunction
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of the price-to-dtrike ratio (i.e., P/X) for a typica employee stock option. We examine options with
price-to-dtrike ratios between 0.5 and 3.0 because in our sample, less than 4% of firms option plans
have average price-to-dtrike ratios that are outsde these price-to-<trike bounds. Figure 1 illustrates that
(P-X)/P is dways less than dO/dP. Therefore, the economic dilution due to optionsis far greater than
that suggested by diluted EPS in accordance with SFAS No. 128.

The largest discrepancy between dO/dP and (P-X)/P occurs when the price-to-drike ratio is
around one, thet is, the option is “at the money”. For atypicd, a the money, long-duration employee
stock option, dO/dP, or the Black/Scholes ddlta, is roughly 0.70. Therefore, each option gives rise to
0.7 incrementd dilutive shares in the denominator of the economic diluted EPS caculation. On the
other hand, the treasury stock method assumes zero incremental shares for at the money options
because (P-X)/P equds zero. Thus, there is a discrepancy between the treasury stock and economic
dilution methods of 0.70 incrementa shares per option. The maximum possible discrepancy is 1.00
because both dO/dP and (P-X)/P are bounded to be between 0 and 1.

For options with extremely high and low price-to-strike ratios, the gap between dO/dP and (P-
X)/P is expected to be the smdlest, dthough the economic dilution of optionsis always greater than that
of reported diluted EPS. To see why this is so, consider an option with a price-to-gtrike ratio of 2.
Because this option is deep in the money, its \alue changes amost one-for-one with the stock price.
Specificaly, dO/dP is about 0.8. Because the option is in the money, the treasury stock method
recognizes some dilutive effects for this option. However, only 0.50 incrementd shares are assgned to
this option [(P-X)/P = (2-1)/2 = 0.50]. In other words, although the economic dilution suggests that the
optionholder participates in 80% of any vaue changes experienced by stockholders, the treasury stock

method assumes subgtantidly less dilution with a participation rate of only 50%. Like at-the-money
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options, the treasury stock method assigns no dilutive effects to out-of-the-money options. However,
because dO/dP remains substantidly greater than O for long-dated out-of-the-money options (see
Figure 1), these options do participate in changes in firm value and have an effect on economic diluted
EPS.

Figure 1 does not depict the dilution from options using the static measure of economic diluted
EPS derived in Eq. (8) aove. In this static modd, economic diluted EPS=E/ [Ns + No(O/P)]. Thus,
the difference between reported diluted EPS and static economic EPS depends upon RX in the
treasury stock method versus the option price, O, in the static measure. Option pricing models dictate
that the value of an employee stock option is drictly greater than RX. Therefore, like the generd
messure of diluted EPS, the economic dilution from options in the static measure will aways exceed the
dilution in the treasury stock method. In Section 4.1, we summarize the empiricd didtribution of dilution
from optionsfor al three EPS measures.

3. Sample and variable measurement

This section describes our sample sdection procedure, explains how we calculate the economic
dilution due to employee stock options, and provides descriptive gatigtics for the dilution effects of
options based on SFAS No. 128 and our derived measure of economic diluted EPS. The descriptive
datistics show that there is substantia cross-sectiond variation in stock option usage, and that the
option plans are economicaly large, especidly for firms that are relatively more intensive users of stock
options.
3.1  Sampleselection

Our data come from four sources. Fird, we obtain an initid sample of 1,059 firms with

December fiscd year-ends firms from the 1998 Execucomp database. Second, we obtain data on
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outstanding options for fiscd years 1994-1997 from firms 1997 10-K reports. Third, we use CRSP
data to caculate stock returns, stock-return voldility and Tressury bond yidds. Findly, we use
Compudtat as the source for firms' financia data and industry classifications.

We remove firms from the initid sample of 1,059 firmsif datais missing from the 10-K, CRSP
or Compustat. We exclude firm-years if an acquirer assumes the target company’s options in an
acquistion. We dso remove the firm-year in which a company makes an acquisition using the pooling
of interests method, and al firm years prior to this acquisition, because it is not possible to determine the
pre-acquidtion compostion of the firm's option plan. We remove firm-years with losses because
exiging accounting rules treet the dilutive effects of options differently for firms with negative and
positive earnings. Specificaly, dl options are congdered anti-dilutive for firms with losses, whereas only
out of the money options are anti-dilutive for firms with postive earnings® Further, Hayn (1995) and
others show that the relation between returns and earnings differs across firms with positive and negetive
earnings. Hndly, we diminate the most extreme 1% earnings change and return observations. The
resulting sample condsts of 731 firms and 1,787 firm-years of observations for fiscal years 1995 to
1997.°

Descriptive statistics. Table 1 summarizes decriptive information about the sample firms
option plans. On average, the firms have 7 million employee stock options outstanding, or 5.8% of

weighted average shares outstanding. There is subgtantid variation in option plan size, with options

® The theory in section 2 suggests that optionholders participate in both increases and decreasesin firm value. As
such, options can be dilutive even for firms that report losses. Specifically, the analysis in section 2 predicts that
having options outstanding will dampen the negative impact of poor earnings on the value of equityholders' claims.

® We have no observations for 1994, because in order to compare our method with the treasury stock method, we use
the 1994 option data to compute average diluted shares outstanding in 1995.
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outstanding as a fraction of weighted average common shares outstanding ranging from 0% to over
31%. The average option plan has a Black- Scholes vaue of $164 million with the largest plan vaued at
over $9.3 billion. We discuss our use of the Black-Scholes mode in detail in Section 3.2. The option
plan vaues are a subgtantid fraction of firms market capitaization. The vaue of the average option plan
is 3.1% of market vaue of the common stock, and over 5% of the plansin our sample have a vdue that
exceeds 10% of ther firms stock vadues. These large plan vaues are not surprisng given the large
number of options outstanding and the fact that, on average, the options in these plans are subgtantiadly
in the money. The mean price-to-drike ratio of the options outstanding is 1.61, indicating that the stock
price exceeds the options exercise price by 61%, on average.
Tablel

3.2 Measuring the economic dilution of options

Our measure of the economic dilution of stock options incorporates the optionholders share of
the firm’s performance. From Eq. (16), the optionholders share of firm performance depends upon the
number of shares under options, No, multiplied by dO/dP, the average senditivity of the option vaue to
gtock price. The number of shares under option is easy to identify from the disclosures in the 10-K.
The average sengitivity of the option vaue to stock price is not reported; it must be estimated. There
are two issues in the estimation. First, what is the sengtivity of an employee stock option to thefirm's
gock price? Is it different from that of a traded option’s sengtivity to stock price? Second, the
outstanding employee stock options are issued over a number of past years with different exercise
prices. Disclosure in the annud report or the 10-K does not provide the entire texture. How do we
edimate the average sengtivity of the employee stock options to the firm’s stock price? We discuss

these issues in turn.
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An employee stock option’s sensitivity to stock price. The computation of the sengtivity of
option vaue to stock priceis not Sraightforward. Employee stock options' properties deviate from the
assumptions underlying standard option pricing modds, such as risk-neutrdity of the holder, no vesting
period, and the ability to trandfer the option to another party (Cuny and Jorion, 1995; Hemmer,
Matsunaga, and Shevlin 1994; Huddart, 1994). To measure the option’s sengtivity to stock price (i.e,
the option’s delta), we use a verson of the Black-Scholes (1973) mode that accounts for the effect of
dividends. We explain below why our choice is reasonable.

The Black-Scholes vaue is a biased measure of option value in our setting because we expect
awide range of risk-averson and likdihood of (sub-optimd) early exercise. For example, Huddart and
Lang (1996) show that the degree of early exercise is lower for executives than non-executive
employees. While variation in expected early exercise complicates the vauation of an employee stock
option, the option delta computed using the Black- Scholes modd is relatively insenstive to differences
in the length of the expected exercise period. For most parameter vaues, the ddta for a two-year
option is not subgstantidly different from that of atenyear option. For example, the delta of an at-the-
money tentyear option is 0.67 for a stock with volatility of 30% per year and annud dividend yield of
2% when the risk-free rate is 6%. The delta decreases to 0.63 if the maturity of the option is reduced
to two years.

Average delta of the employee stock options. When we compute the option delta, we face
the problem that option plan disclosures provide only the weighted average exercise price of end-of-
year outstanding options. Evidence in Core and Guay (1999a) suggests this aggregation does not
introduce subgtantia error into our calculations. Their research shows that the correlation between the

delta using the weighted average exercise price and the delta that would be computed if the structure of
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the underlying option portfolio were known is greater than 0.99. To estimate the delta of the entire
portfolio of outstanding options at the end of the year, we use amodification of the method described in
Core and Guay (19993a). The essence of this method is to caculate the delta of the portfolio asiif it
were asingle grant. This method yields estimates of ddlta that are unbiased and highly correlated with
the measures that would be obtained if the parameters of the individud options in the portfolio were
known.

Ideally, dO/dP in Eqg. (16) should be estimated as the average sendtivity of the option plan's
vaue to stock price over the year. However, because data on options outstanding are disclosed only as
of the fisca-year end, we compute dO/dP as the average of beginning of year sengtivity to stock price
and end of year sengitivity to stock price.

SFAS No. 128 Diluted EPS information. We obtain the number of incremental shares that
are included in reported diluted EPS directly from the 10-K disclosures. To isolate the dilutive effect of
stock options, we separately record the incremental shares due to stock options and other dilutive
securities. In @out 10% of the firmryears, the incrementd shares due to stock options are lumped
together with other convertible securities. In these cases, we estimate the treasury stock method
incremental shares from options using data from the option plan disclosures. We compute the average
treasury stock method incrementd shares at the beginning and end of the fiscd year as a proxy for the
actua incremental shares included in reported diluted EPS,

4. Results

We find that reported diluted EPS substantially understates the economic dilutive effect of

employee stock options.  Specificaly, the treasury stock method reflects, on average, only 30% of the

incremental shares implied by our measure of economic dilution. Further, we show tha the
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undergtatement of stock option dilution in reported EPS biases downward the implied revison in a
firm’'s market capitaization as estimated from the relation between returns and reported earnings.
4.1 Economic diluted EPS vs. reported diluted EPS

Table 2 summarizes the dilutive effect of stock options on EPS in our sample. We compute the
incrementa dilutive shares due to stock options for three measures of diluted EPS: i) SFAS No. 128
diluted EPS, ii) our generd measure of diluted EPS from Eq. (16), and iii) our static measure of diluted
EPS from eg. (8).

Panel A of table 2 reports that the incrementa dilutive shares from stock options under the
treasury stock method is, on average, 1.46% of common shares outstanding. Pand B indicates that the
average incremental dilutive shares under the generd measure of diluted EPS is 4.54% and about 3
times as large as the reported dilutive effect. The maximum economic dilution from optionsis 24.9% of
common shares outstanding compared to a maximum of 14.5% under the treasury stock method.
Further, the digtribution of the data indicate that reported dilution as a fraction of economic dilution is
less than 50% for nearly 90% of the firm-years.

Table2

Pand C of table 2 summarizes the incrementd dilutive shares from options under the detic
measure of economic diluted EPS derived in section 2.2. While the assumptions underlying the andysis
in section 2.2 are quite redrictive, it is interesting to examine how the dilution from options differs under
the static EPS measure. The average incrementd dilutive shares under the static measure of diluted EPS
IS 2.96%. Although this average dilution is smaller than under the genera measure of diluted EPS, it is

about 100% larger than the reported dilution under the treasury stock method. The distribution of the
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data indicate that reported dilution as a fraction of economic dilution in the satic measure is lessthan
50% for nearly 50% of the firm-years.
4.2  Understated dilution and bias in the return-earningsrelation

In this section, we first derive the bias in the return-earnings relation as aresult of using reported
diluted EPS as compared to using aur proposed economic diluted EPS. We then report empirical
results that are consstent with the predicted bias. In sections 4.2 and 4.3, we show that the results in
this section are robust to using our static measure of diluted EPS and to adjusting aggregate earnings
(i.e,, the numerator in EPS cdculation) for an estimate of the cost of new option grants.

Biasin thereturn-earningsrelation. In sections 2.3 and 2.4, we derived a generd measure
of economic diluted EPS that facilitates comparison of performance across firms with stock option plans
that participate in firm vaue changes to varying degrees. When the incrementd dilutive shares from
options in reported diluted EPS deviates from economic dilutive shares, diluted EPS cannot be
compared across firms and through time for a given firm. Further, the relaion between changesin firm
vaue and changes in earnings will no longer be insendtive to the dilutive effects of stock options as
derived in Egs. (12)-(16) above. Specificdly, we predict thet the return-earnings relation is negatively
related to the degree that the treasury stock method understates the dilution of options. That is, the
greater the understatement in the reported diluted EPS, the lower the earnings response coefficient using

reported diluted EPS. To see this, consder the following restatement of equation (11), which again
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shows that the relation between returns and earnings is insengtive to dilution from options when earnings
are scaed by gecon?’

dVsock / [Gecon * dE] =k
and dividing both sides by Ns gives

dP/ [Gecon* d(E/ Ns)] =k (17)
Note that (E/Ns) is basic EPS and from equation (15), [gecon * d(E/Ns)] is the change in generd
economic diluted EPS. Of course, firms do not report economic diluted EPS, but instead report
options dilutive effect on EPS using the treasury stock method, or a dilution adjustment to earnings
usng Grass, asin Eq. (1). We multiply both sides of Eq. (17) by (Gecon /Grass) to derive the return
earnings relation using per share earnings defined as reported diluted EPS:

dP/ [(grasa/Gecon ) * (Gecon * A(E/ Ns)] = (Gecon /Gkass) K

dP/ [(grass * d(basic EPS)] = (Gecon /Grass) k

dP/ d(FASB diluted EPS) = (gecon /Orass) K

dP/ d(FASB diluted EPS) = k - ((Grase-Gecon)/Grase) K (18)
Multiplying Eq. (18) by d(FASB diluted EPS) gives the relation between returns and reported diluted
EPS as.

dP = [k - ((Grass-Gecon)/Grase)K]d(FASB diluted EPS) (19)
Thus, the price response to earnings is expected to be a function of the accuracy of the treasury stock
method in estimating the options economic dilutive effect. Ceteris paribus, the larger the @ass-

Occon)/Gkass, 1.6, the greater the degree of understatement in the treasury stock method, the smdler the

" In this section, we consider only the bias in the return-earnings relation and how the general measure of diluted EPS
mitigates this bias. Section 4.3 addresses bias in the price-earnings relation and how the static diluted EPS mitigates
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response coefficient on reported diluted EPS. Therefore, we predict that the relation between returns
and earnings is negatively related to the extent to which the treasury stock method underestimates the
options dilutive effects

Regression model. We regress annua stock returns on contemporaneous changes in annud
earnings per share. To be consstent with previous studies that estimate earnings response coefficients,
we use primary EPS in our regressons for sample years 1994-1996. In accordance with SFAS
No0.128, primary EPS is not reported for fisca years ending after December 15, 1997. Asaresult, we
use diluted EPS in sample year 1997. Because the treasury stock method for computing the dilution of
options is the same for primary EPS and diluted EPS, our use of two different EPS measures is not
likely to affect our results. Further, we anticipate that researchers will be forced to mix primary and
diluted EPS in the future because many studies will likely use data that include pre- and post-1997
earnings numbers. To ensure that the information in earnings changes is fully reflected in stock returns,
we use annud returns beginning in the fourth month of the fisca year through the third month after the
end of thefiscd year.

To measure (Geass-Cecon)/Ckass, We restate and simplify the expression for the degree of

undergtatement in the treasury stock method using Egs. (1) and (14) asfollows:

(Oase-Oecon)/Orass = 1 - Gecon/Orass

1- 1+ (No/ Ng)((P-X)/P)) / (1 + (No/ Ns)(dO/dP))

1- (Ns + No((P-X)/P)) I (Ns + No(dO/dP))

[No(dO/dP) - No((P-X)/P)] / (Ns + No(dO/dP)) <1 (20)

this bias.
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The numerator in equation (20) is the difference between economic incrementa shares and treasury
sock method incremental shares, and the denominator is weighted average shares outstanding plus
economic incremental shares. We refer to this measure as the “error in incremental shares,” and use the
following regression to test our predictions:

Return = a+ b DEPS + ¢ [DEPS; * Error in incremental shares] + Control variables + Y ear

dummies + & (21)

We define Error in incrementd shares to be [(economic incrementa shares — treasury stock method
incrementa shares)/ (weighted average shares outstanding used in primary (diluted) EPS — treasury
stock method incrementd shares + economic incrementa shares)]. Our hypothess predicts that b is
positive and ¢ is negative in the above regresson. To control for cross-sectiond variation in the sample
firms earnings response coefficients, we interact DEPS; with firm Sze (measured as the logarithm of the
market value of assets), the ratio of book value of assets to market value of assets, and the standard
devidion of sock returns. We dso include year indicator variables in dl specifications to control for
market-wide effectsin annud returns.

Regression results. Table 3 reports regression results for the pooled sample of 1,787 firm:
years from 1994-1997. The error in incremental dilutive shares has no sgnificant incrementd effect on
the ernings response coefficient.  This contradicts our hypothesis of an incremental negative effect.
However, a potentia confounding problem is a lack of adequate controls for firm characteristics, such
as growth options.  For example, the results in table 3 are conastent with a setting where firms' use of
employee stock options is pogtively associated with a firms growth options, and dso that firms with
greater growth options have larger earnings response coefficients. Both of these relations have empirica

support in previous research. Guay (1999), Core and Guay (1999b), and Bryan, Huang, Lilien (1999)
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al provide evidence that options use and growth are positively correlated. Collins and Kothari (1989),
Biddle and Seow (1991), and Ahmed (1994) find a podtive relaion between growth and earnings
response coefficients. Moreover, firm sze and risk are dso correlated with both option use and the
earnings response coefficient.
Table3

The control variables, the book-to-market retio, firm size, and the standard deviation of returns,
are included to control for growth and other determinants of earnings response coefficients. However,
the results in column 2 of table 3 reved that the main effect of the inclusion of the proxies for growth and
other control variables in the regresson mode is to reduce the precison with which the coefficient on
earnings change is estimated. The t-gatigtic on the earnings change variable declines consderably and
there is only a modest increase in the explanatory power of the model. The results suggest the control
variables are highly callinear with the earnings change and earnings change interacted with the error in
incrementdl dilutive shares variables®

More importantly, the book-to-market retio in the regressons is likely to be a noisy proxy for
growth. For example, the book-to-market ratio is commonly used in return regressons to proxy for
risk and financia digtress (e.g., Famaand French, 1992). Because of this noise and the multicollinearity
problems, the book-to-market retio is potentidly not successful in controlling for the effect of growth.
We therefore use an dternative research design to provide a more powerful test for the incrementa
association of the error in incrementa shares with stock returns that controls for the effects of growth on

both option use and earnings response coefficients.
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Quintile portfolio analysis. To better control for the endogenous determinants of firms
option use in our tests, we partition our sample into quintiles based on the firms economic incrementa
shares due to options scaed by weighted average shares outstanding, [No* (dO/dP)]/ Ns. Theranking
vaiableis likdy to be highly corrdated with the intendty of firms option usage, and therefore with the
firms growth opportunities and other determinants of option use; the correlated omitted variablesin this
setting. We use the quintile partitioning procedure to adlow the coefficient on unexpected earnings to
vary across the quintiles, with the expectation that the coefficient will increase with option intengty asa
proxy for growth opportunities.

Table 4 reports results of pooled regressions smilar to those in table 3, except that they contain
separate coefficients for unexpected earnings in each quintile:

Return = a+ Dy * (b DEPS., ) + C[DEPS.1, « * Error inincremental shares] + year

dummies + g, (22)
where D, is an indicator varigble for each quintile. Based on the andysis with and without the control
variables in table 3, we report results in table 4 without the three control varigbles, namey, sze, the
standard deviation of returns, and book-to-market ratio. Results with the control variables included in
the regressons are quditaivey smilar to those reported below and are available on request. The
regresson specification includes an intercept and year indicators, but for compactness we do not
tabulate these coefficients in table 4. The reaults in table 4 indicate that the earnings response

coefficients for the more intensve users of options, as measured by economic dilution, are rdatively

8 We also experimented with the use of rank regressions to potentially reduce error in estimating dilutive effects of
options, non-linearities in the return-earnings relation (e.g., Freeman and Tse, 1992), and potential outliers. The
results are similar to those reported using continuous measures of the variables.
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large. This increase in the ERC across quintiles is condgtent with our quintile ranking capturing
increases in growth opportunities.
Table4

With respect to the test of our main hypothesis, the resultsin table 4 show thet, after controlling
for the influence of growth, the association between returns and earnings changes is negatively rdated to
the error in the treasury stock method of computing option plan dilution. The coefficient on earnings
changes interacted with the error in incrementd dilutive shares is negative and significant, as predicted.
Thus, congstent with the hypothesis modeled in section 2, our results suggest that the return response to
earnings changes is dampened because the treasury stock method understates economic dilution of
stock options.®

To investigate the robustness of the standard errors in table 4, we perform a bootstrap
procedure where both the independent and dependent varidbles are randomly sampled with
replacement. This procedure yields robust t-gatistics that are nearly identical to those reported. The
amilarity of the inference from the OLS and bootstrap tdatistics suggests that our inference is not
affected by heteroscedadticity or outliers (Stine, 1990, Jeong and Maddala, 1993).
4.3 Sensitivity test: Understated dilution and bias in the price-earnings relation

In the previous section, we document bias in the return-earnings relation due to using reported
diluted EPS as compared to using the proposed general measure of economic diluted EPS. We now
examine the bias in the price-earnings relation that results from using reported diluted EPS ingtead of the

proposed static measure of economic diluted EPS. A comparison of equations (8) and (16) and their

® These results are al'so robust to allowing the coefficient on the interaction between unexpected earnings and error in
incremental sharesto vary across the quintiles.



28

derivation revedls that there are two primary differences between the generd measure of diluted EPS
and the static measure of diluted EPS. Firgt, the static measure is derived from a setting where Vegiyy =
k*E, wheress the general messure is derived from dVeqyiy = K*dE. Second, the dilutive incremental
shares from options under the static measure is a function of O/P, whereas under the general measure
dilutive incrementa shares is a function of dO/dP. Integrating both of these factors into our regresson
framework in Section 4.3 yields regression tests of the static measure as follows:

Price =a+ b EPS + c [EPS * Error inincrementd shares] + year dummies+ g (23)

and Price=a+Dy* (bEPS.y () + c[EPS.y  * Error inincrementa shares]
+ year dummies + g, (24)

where the Error in incrementa shares is [(datic economic incrementa shares — treasury stock method
incremental shares)/ (weighted average shares outstanding used in primary (diluted) EPS — treasury
stock method incrementa shares + static economic incrementa shares).

Table 5 presents the results from these regressions. Similar to table 4, the coefficient on (EPS *
Error in incrementd shares) is podtive and inggnificant in the pooled regresson. However, once the
coefficients on EPS are dlowed to vary across quintiles formed by ranking the firms on static economic
dilution, the coefficient on (EPS * Error in incrementa shares) is Sgnificantly negetive. Thus, congstent
with the hypothesis modeled in section 2.2, our results suggest that the price response to earnings
changes is dampened when the treasury stock method understates the static economic dilution of stock
options.

Table5

4.4 Sensitivity test: Expensing the value of option grants
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In our andyds of the return-earnings relaion so far, we ignore issues of expensang newly
granted stock options in the numerator of diluted EPS. As discussed in section 1, there is widespread
belief that (at least a portion of) the value of the newly granted stock options should be deducted as an
expense in cdculating annual income. SFAS No. 123 recommends, but does not require the expensing
of most newly granted options. However, very few firms choose to expense stock options. Regardless
of whether firms expense options in reported earnings, investors are likely to condder the cost of
options when setting prices. We therefore examine whether our return-earnings andyssin the preceding
sections is sendtive to cdculaing earnings net of the vadue of newly granted stock options. An
important mativation for this andyssis to determine that the economic dilutive effect that we document
does not arise spurioudy because of the omitted economic expense of stock options from income.

We recdculate firms annud earnings by deducting the after-tax Black-Scholes vaue
(computed a an assumed margina tax rate of 40% because dl firmyears included have postive
earnings) of the option grants in a year. Table 6 reports results for the same set of regressions as in
table 4, but usng the recdculated earnings numbers. Adjusting earnings for the newly granted stock
options  Black-Scholes vaue has little effect on the tenor of the results. After controlling for variaion in
the return-earnings relation that is correlated with option intensity, the estimated coefficient on the error
in incrementa dilutive shares is dgnificantly negative.  Moreover, the ERCs increase monotonicaly
across the quintiles, consgent with the quintile ranking procedure capturing increases in growth
opportunities across the portfolios. These results are robust to estimating the price-earnings regressons
that incorporate economic dilution under the static measure. Overdl, the results suggest that the effect of
incremental economic dilutive effect of stock options on the return-earnings relation is robust to

dternative earnings measures.
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Table6
5. Summary and conclusions

We show tha exiging accounting rules in SFAS 128 for computing dilutive effects of
outstanding options sysematicdly oversate the diluted earnings per share. SFAS 128 falls to
adequatdly take account of the economic dilutive effect of stock options. For firms with pogtive
earnings, FASB diluted EPS is dways greater than economic diluted EPS. We derive a formula to
esimate the economic dilutive effect of stock options and recaculate economic diluted earnings per
share. Empirical results show that diluted EPS under SFAS No0.128 incorporates only about 30% of
the economic dilution from stock options, on average.

The research in this sudy has important implications for financid andyss, fundamentd andyss,
and security vauation. Regardless of whether one employs an earnings-based vauation or cash-flow-
based vauation modd, vauation per share reies on an accurate gpportionment of firm equity vaue
among the clamholders, which include shareholders and optionholders. The andysis in this Sudy offers
ingghts into thisissue both for academic researchers and for standards setters.

An example of interest to academic researchers is that our findings suggest that any research
using a vaidion of the dividend-discount mode (such as such as the Ohlson (1995) resdud income-
based vauation model) to generate per share stock vauaion is fundamentaly mis-specified for afirm
that has options in its capitd Structure. The mis-specification ssems from the fact that there is no sharing
of equity vaue with optionholders in these modds. Thus, these modds are mis-specified for firmswith
options, and this mis-specification is expected to vary predictably with the determinants of firms option

use (such as sze, idiosyncratic risk, and the book-to-market ratio). Equation (16) in this paper offersa
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means of correcting for this mis-specification with a deflator that varies with the characteristics of firms
option plans.

| mplementation based on practical considerations. Our results show that the treasury
stock method is not conservative because it systematicaly overstates diluted EPS. This finding suggests
that it would be useful for the FASB to re-condder SFAS 128 and the method for computing
incrementd dilutive share from options. Idedlly, a measure of economic dilution should be used to
compute stock options' dilutive effects. However, there are concerns within the professon about the
reliability of option vauation techniques. A practica approach is to use the if-converted method to
compute the dilution for options. Similar to rules for convertible debt and preferred stock, the if-
converted method would count each option as 1 incrementa share. This method would be both religble
and consarvaive in that it would dways underdate diluted EPS. An dternative method that could
better gpproximate economic dilution is an adjusted if-converted method where each optionis assgned
less than 1 incrementd share’® The choice between these measures depends, at least in part, on
whether the FASB favors a gatic measure of dilution or a generd measure of dilution as discussed in

section 2, aswdl asthe priorities in trading off between conservatism, relevance, and rdidbility.

0 For example, if the FASB favored the general method of economic dilution, an adjusted if-converted method where
each option counts as 0.8 incremental shares would make average diluted EPS significantly closer to economic
diluted EPS in our sample. However, the choice of 0.8 incremental shares follows from the average option deltain our
sample and may not be applicable to all other samples. Also, amethod that used significantly lessthan 1 incremental
shareis not always conservative; that is, diluted EPS is sometimes greater than economic diluted EPS.
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Tablel
Descriptive statistics on firms' option plan characteristics

Descriptive statistics are for a sample of 731 firms and 1787 December fiscal year-end observations from 1995-1997. Option plan details are from the Execucomp
database and firms 1997 10-K reports, stock price data and Treasury bond yields are from CRSP, and financial data are extracted from Compustat. The following
observations are excluded from the sample: Firm years with losses; firm years in which an acquirer assumes atarget firm’s options using the pooling-of-interests
method of accounting; and extreme 1% of the firm years ranked according to earnings changes and stock returns. Option values and options’ sensitivity to stock
price (options’ delta) are based on the Black-Scholes formulafor valuing European call options, as modified to account for dividend payouts by Merton (1973).

Mean Std dev Min Q1 Median Q3 Max
Totad number of options, millions 7.01 15.99 0.00 0.99 2.36 5.95 177.22
Totd options scaed by weighted average 5.79 4.74 0.00 2.55 4.74 7.68 31.31
shares outstanding, %
Totd vaue of options, millions 163.95  529.57 0.00 9.91 33.50 111.25 9323.50
Totd vaue of options scaed by market vdue  3.08 3.07 0.00 1.02 2.17 4.13 20.41
of common stock, %
Average price-to-drike ratio of options 161 0.67 0.35 1.18 1.44 1.87 8.96

(excludes firms with no options)
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Table2
Descriptive statistics on dilutive incremental shares and diluted EPS

Descriptive statistics are for asample of 731 firms and 1787 December fiscal year-end observations from 1995-1997. Option plan details are from the Execucomp
database and firms' 1997 10-K reports, stock price dataand Treasury bond yields are from CRSP, and financial data are extracted from Compustat. The following
observations are excluded from the sample: Firm years with losses; firm years in which an acquirer assumes atarget firm’s options using the pooling-of-interests
method of accounting; and extreme 1% of the firm years ranked according to earnings changes and stock returns.

Mean Std dev Min Q1 Median Q3 Max

Pand A: SFAS No. 128 dilution [(P-X)/P]

SFAS No0.128 dilutive incrementd shares scaed 1.46% 1.66% 0.00% 0.33% 0.95% 1.96%  14.47%
by weighted average shares outstanding

Panel B: General measure of economic dilution [dP/dO]

Economic dilutive incrementd shares scaled
by weighted average shares outstanding 4.54% 4.02% 0.00% 1.81% 3.51% 6.02% 24.90%

SFAS N0.128 dilution / Economic dilution 30.41%  18.03% 0% 17.87% 29.07%  41.93%  99.88%

Panel C: Static measure of economic dilution [P/O]

Economic dilutive incremental shares scaed
by weighted average shares outstanding 2.96% 3.00% 0.00% 0.97% 2.07% 390%  22.06%

SFAS No.128 dilution / Economic dilution 48.35%  24.41% 0% 3242%  49.64%  65.96% 100.00%

Option values and options’ sensitivity to stock price (options' delta) are based on the Black-Scholes formula for valuing European call options, as modified to
account for dividend payouts by Merton (1973).

SFAS No.128 dilution is the number of dilutive incremental shares due to employee stock options reported by the firm scaled by the weighted average number of
shares used in computing basic EPS. In accordance with SFAS N0.128, firms use the treasury stock method to compute dilutive incremental shares from options.
General economic dilution is the average Black-Scholes delta for the options in a firm’'s stock option plan multiplied by the number of options outstanding and
scaled by the weighted average number of shares used in computing basic EPS.

Static economic dilution is the average Black-Scholes value for the optionsin afirm’s stock option plan multiplied by the number of options outstanding and
scaled by the weighted average number of shares used in computing basic EPS.
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Table3
Variation in thereturn-earningsrelation
asafunction of theerror in incremental sharesfrom treasury stock method

Return = a+ b DEPS; { + ¢ [DEPS.1 + * Error in incrementa shares] + controls + year dummies + g

The sample contains 731 firms and 1787 firm-year observations from 1995-1997. Error in incremental shares, = [(Economic incremental
shares — SFAS N0.128 incremental shares)/ weighted average shares outstanding used in primary EPS] in fiscal year t. Return,isthe
annual buy and hold stock return from the fourth month of fiscal year t through the third month after the end of fiscal year t. DEPS is
the change in annual earnings per share from fiscal year t-1tot scaled by stock price at the beginning of period in which returns are

measured for fiscal year t.

Return
DEPS.; ¢ 2.44** 9.82**
(6.33) (2.30)
DEPS.; « * Error in incrementa shares 5.75 8.22
(0.65) (0.87)
DEPS.;, + * MV assats -0.21
(-1.22)
DEPS.;  * Std. dev. Of stock returns -4.73*
(-1.79)
DEPS,;, « * Book-to-market retio -1.81
(-1.40)
Adjusted R-squared (%) 16.90 16.99

t-statistics in parentheses. * denotes significance at the 0.10 level. ** denotes significance at the 0.05 level.
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Table4
Variation in thereturn-earningsrelation:
ERC varies by quintile portfolios ranked on economic dilution

Return = a+ (b DEPS., ) * Dy + ¢ [DEPS.1, ¢ * Error inincrementa shares] + year dummies + g

The sample contains 731 firms and 1787 firm-year observations from 1995-1997. Error in incremental shares; = [(Economic incremental
shares — SFAS No.128 incremental shares)/ weighted average shares outstanding used in primary EPS] in fiscal year t. Return, isthe
annual buy and hold stock return from the fourth month of fiscal year t through the third month after the end of fiscal year t. DEPSis
the change in annual earnings per share from fiscal year t-1 to t scaled by stock price at the beginning of period in which returns are
measured for fiscal year t. D, isan indicator variable that takes avalue of 1 for the pth quintile, where the quintile are formed by
ranking the firms on economic dilution.

Return
DEPS.; : - Portfolio 1 2.19**
(3.36)
DEPS..,, - Portfolio 2 2.59**
(4.67)
DEPS..,, +- Portfolio 3 5.74**
(4.14)
DEPS., - Portfolio 4 451**
(5.75)
DEPS..,, +- Portfolio 5 8.31**
(6.79)
DEPS.;  * Error in incrementd shares -55.07**
(-3.69)
Adjusted R-squared (%) 17.9

t-gatistics in parentheses. * denotes sgnificance at the 0.10 level. ** denotes significance at the 0.05 levd.
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Table5
Variation in the price-earningsrelation

Column 1: Price = a+ b EPS; + ¢ [EPS; * Error in incrementa shares] + year dummies+ g

Column 2: Price, = a+ (b EPSy) * D, + ¢ [ EPS; * Error in incrementa shares] + year dummies + g

The sample contains 731 firms and 1787 firm-year observations from 1995-1997. Error in incremental shares; = [(Economic incremental
sharesfrom levels specification— SFAS N0.128 incremental shares)/ weighted average shares outstanding used in primary EPS] in
fiscal year t. Price;isthe stock price per share at the end of the third month after fiscal year t. EPSis the reported earnings per share
infiscal year t. Dy isan indicator variable that takes avalue of 1 for the pth quintile, where the quintile are formed by ranking the
firms on economic dilution.

Prica
1 2
EPS 10.10**
(41.65)
EPS - Portfolio 1 9.42**
(28.03)
EPS - Portfolio 2 0.78**
(32.73)
EPS- Portfolio 3 11.56**
(30.80)
EPS- Portfolio 4 12.27%*
(29.41)
EPS- Portfolio 5 13.01**
(19.50)
EPS * Error in incrementa shares 5.15 -82.45%*
(0.42) (-4.39)
Adjusted R-squared (%) 59.07 60.21

t-statisticsin parentheses. * denotes significance at the 0.10 level. ** denotes significance at the 0.05 level.
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Variation in thereturn-earningsrelation:
ERC varies by quintile portfolios ranked on economic dilution
(Earnings ar e net of the after-tax Black-Scholes value of the new option grantsin the year)

Return = a+ (b DEPS BS;.1,1) * D, + ¢ [DEPS _BS;.4,: * Error in incrementa shares] + year dummy + &

40

The sample contains 680 firms and 1185 firm-year observations from 1996-1997. Error in incremental shares; = [(Economic incremental
shares — SFAS No.128 incremental shares)/ weighted average shares outstanding used in primary EPS] in fiscal year t. Return, isthe

annual buy and hold stock return from the fourth month of fiscal year t through the third month after the end of fiscal year t.

EPS BSisannual earnings per share minus 60% of the per share expense of the annual option grant (valued using the Black-Sholes

method and assuming atax rate of 40%). DEPS BSisthe changein EPS_BSfrom fiscal year t-1 to t scaled by stock price at the
beginning of period in which returns are measured for fiscal year t. D, is an indicator variable that takes a value of 1 for the pth

quintile, where the quintile are formed by ranking the firms on economic dilution.

Return
DEPS BS.,, - Portfolio 1 3.02**
(343
DEPS BS.,, ;- Portfolio 2 4.06**
(5.44)
DEPS BS.,, - Portfolio 3 5.01**
(4.87)
DEPS BS.,, +- Portfolio 4 5.12**
(4.48)
DEPS BS,, - Portfolio 5 9.89**
(5.45)
DEPS BS.,, ¢ * Error in incremental shares -99.49**
(-4.19)
Adjusted R-squared (%) 20.8

t-datigtics in parentheses. * denotes sgnificance at the 0.10 level. ** denotes significance at the 0.05 levd.
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Figurel. Thestock option “delta” versusthetreasury stock method

The plots are based on an underlying option with a maturity of 7 years on a stock with a price of $100.

The exercise price of the option is determined by the price-to-strike ratio. The stock's dividend yidd is
2%, the annuaized standard deviation of stock returnsis 0.30, and the risk-free rate is 6%. Estimates of

the option ddlta is the change in option value for a $1 change in stock price, is based on the Black-

Scholes formula for vauing European call options, as modified to account for dividend payouts by

Merton (1973). The treasury stock method is equal to [(P-X)/P], where P is the stock price and X is
the option’s exercise price. SFAS No. 128 requires firms to use the treasury stock method to compute
the incrementd dilutive shares due to outstanding stock options.
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