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ABSTRACT: We use the Ohlson (1 995, 1999) and Feltham and Ohison (1999)
valuation models to investigate the market's perception of the economic effect
of employee stock options (ESOs) on firm value for a sample of 85 profitable
computer software companies. Our results suggest that the market appears
to value these firms' ESO expense not as an expense but as an intangible
asset (even after controlling for the endogeneity bias arising from the me-
chanical relation between ESOs and the underlying stock prices). However,
we also find a conflict between: (1) the positive manner in which investors
appear to value ESO expense, and (2) the negative relation between current
ESO expense and future abnormal earnings. This conflict not only could be
an artifact of the restrictiveness of the abnormal earnings forecasting equation
we estimate, but it also calls into question whether investors assess correctly
the effect of ESOs on profitable software firm value.
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I. INTRODUCTIONE mployee stock options (ESOs) comprise a sizable portion of executive compensation
(Hall 2000, 121; Business Week 2002), but financial statement preparers, financial
statement users, regulators, and standards setters disagree on how ESOs should be

reflected in the financial statements. In June 1993, the Financial Accounting Standards
Board (FASB) released Exposure Draft: Accounting for Stock-Based Compensation (FASB
1993) (hereafter Exposure Draft). The Exposure Draft would have required employers to
recognize as an intangible asset the fair value of stock options at the grant date, to amortize
this asset, and to record the asset's amortization as employee compensation expense.

Two years later, in October 1995, and after more than a decade of deliberations, the
FASB issued Statement of Financial Accounting Standards No. 123, Accounting for Stock-
Based Compensation (FASB 1995) (hereafter SFAS No. 123). SFAS No. 123 requires firms
to disclose (in footnotes to the financial statements) the pro forma effects on earnings of
employee compensation expense attributable to amortizing the fair value of employee stock
options at the grant date. However, SFAS No. 123 does not generally require firms to
recognize this ESO-related compensation expense in the income statement, although it
encourages firms to do so. Instead, SFAS No. 123 permits firms to use Accounting Prin-
ciples Board Opinion No. 25, Accounting for Stock Issued to Employees (AICPA 1972)
(hereafter APB No. 25), which allows the firm not to recognize employee stock compen-
sation expense if the grant meets two requirements at the grant date: the exercise price and
the number of options are fixed, and the exercise price equals or exceeds the stock price.
Most companies have been careful to meet these two requirements, presumably to avoid
recognizing stock option-related expense in the income statement.

In this study, we use the Ohlson (1995, 1999) and Feltham and Ohlson (1999) valuation
models to compare the extent to which the APB No. 25, SFAS No. 123, and the Exposure
Draft approaches to accounting for employee stock options reflect the market's assessment
of the effects of employee stock options on finm value for a sample of 85 profitable com-
puter software finns. In particular, we focus on whether investors view ESO expense dis-
closures required by SFAS No. 123 differently from other components of income.' Investors
may value ESO expense differently because stock options align the interests of employees
and shareholders. Because employee stock options motivate employees to boost productiv-
ity, profits, and especially stock price, Stewart (1997, Chapter 6) suggests that employee
stock options give rise to a valuable intangible asset. Furthermore, this incentive-aligning
motivation extends beyond the vesting period (the period over which SFAS No. 123 requires
firms to expense options) to the time that employees exercise their options. This raises the
possibility that an intangible asset exists even beyond the vesting period. Thus, unlike most
expenses, investors may view ESO expense as providing information about an unbooked
intangible asset as well as an expense.

The motivational advantages of employee stock options are likely to be more important
in knowledge-intensive industries with significant intellectual capital, such as the computer
software industry. Engel (1997) reported that software firms had the highest ratio of options

I Unless we state otherwise, "stock option expense" refers to stock option expense based on SFAS No. 123
disclosures, i.e., based on amortization of the fair value of employee stock options.
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granted to shares outstanding of any industry. Thus, we focus our analysis on the software
industry because it provides us with a powerful setting to explore the extent to which the
three methods of accounting for employee stock options reflect the market's assessment of
the effects of employee stock options on firm value. We restrict our sample to software
firms with positive net income to ensure the valuation model is well specified.

Using a valuation model following from SFAS No. 123-which includes the disclosed
ESO expense but not the estimate of the ESO asset-we find that the market appears to
value ESO expense not as an expense but as an asset. That is, the market appears to value
the ESO expense as if it serves as a proxy for an intangible asset associated with issuance
of employee stock options that we omit from the valuation model.

When we use a valuation model following from the Exposure Draft-which includes
an estimate of the ESO asset as well as the ESO expense-we find that the ESO asset
(measured as amortized fair value of employee stock options) is highly value-relevant, even
more so than other assets of the firm. This result is consistent with employee stock options
creating a valuable intangible asset, i.e., contributed intellectual capital. Surprisingly, our
results suggest that investors continue to value ESO expense as an asset even when we
include the ESO asset in the valuation model. This suggests that the amortized ESO asset
may not capture fully the future net economic benefit that investors expect the firm to reap
as a result of issuing the employee stock options. When we repeat this analysis including
the unamortized (gross) ESO asset in the valuation model, ESO expense is no longer value-
relevant. These results are consistent with investors believing that the intangible asset has
a useful life longer than the option-vesting period.

In contrast with the positively valued ESO expense, we find that the market negatively
values selling, general, and administrative expense (SG&A), which includes the compen-
sation expense paid to employees engaged in administrative and marketing activities. Thus,
our results suggest that for profitable software firms, investors value ESO expense differ-
ently from other components of income, and differently from other forms of compensation
as reflected in SG&A.

Our results suggest that the approach proposed in the Exposure Draft on accounting
for stock-based compensation better reflects the market's perception of the effect of em-
ployee stock options on profitable software firms' value. In particular, our results are con-
sistent with investors in profitable computer software companies perceiving that employee
stock option grants create a valuable asset or investment.

Our study extends the literature examining how investors assess the relation between
ESO information and equity values. Aboody (1996) finds a significant negative relation
between his estimate of the fair value of outstanding employee stock options and equity
market value after controlling for the endogeneity bias induced by the mechanical relation
between option values and share prices. Aboody (1996) must estimate ESO fair values
because his sample period predates SFAS No. 123. Using data obtained from SFAS No.
123 disclosures, Aboody et al. (2001) and Chamberlain and Hlseih (1999) find a negative
association between ESO expense and equity value after controlling for the endogeneity
bias in a manner similar to Aboody (1996). In contrast to these studies that document a
negative effect of employee stock options on firm value, we find a positive association
between ESO expense and equity value, even after controlling for endogeneity bias.

Differences between our findings and those of Aboody et al. (2001) and Chamberlain
and Hseih (1999) are most likely attributable to sample differences. In particular, sample
firms in the other two studies represent a broader set of industries and are not necessarily
profitable. It is possible that employee stock options create a valuable intangible asset for
profitable firms in knowledge intensive industries, but not for firms in other industries. The
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evidence in Keating et al. (2002), that their measure of the fair value of employee stock
options that Internet firms granted in 1999 is significantly positively associated with equity

value, supports our conjecture.
None of these other studies investigates the value-relevance of ESO assets measured in

accordance with the Exposure Draft, yet we find that this approach to accounting for em-

ployee stock options better reflects the market's perception of the effect of employee stock

options on profitable software finns' value. However, we cannot use our conclusions as a

basis for a general policy recommendation. First, the generalizability of our inferences

beyond knowledge-intensive industries is open to question. Second, we find a conflict be-

tween the positive manner in which investors appear to value ESO expense, and the negative

relation between current ESO expense and future abnormal earnings. This conflict could

be an artifact of the restrictiveness of the simple first-order autoregressive abnormal earnings

model we estimate. However, it also calls into question whether investors correctly assess

the effect of employee stock options on profitable software firms' value.

We organize the remainder of the paper as follows: Section II develops the research

design and our predictions; Section Im describes the sample and data; Section IV presents

the primary findings; Section V presents findings from additional analyses; and Section VI

summarizes and concludes the study.

II. RESEARCH DESIGN

Description of Alternative Accounting Methods

Prior to SFAS No. 123, APB No. 25 required firms to use the intrinsic value method

to account for employee stock options. The intrinsic value of an option is the difference

between its exercise price and the current price of the underlying stock. Intrinsic value

excludes the value of the right to purchase the underlying stock at a fixed price for a

specified future period. APB No. 25 requires employers to record stock option compensation

cost as the difference between the market price of the stock and the amount an employee

must pay to acquire the stock on the measurement date (i.e., when the employer knows the

number of shares to which employees are entitled and their exercise price). For most ESOs,

the measurement date and grant date are the same, although the measurement date may be

later if there is uncertainty at grant date regarding the exercise price or the number of shares

the employee may acquire.
APB No. 25 does not require employers to recognize or disclose compensation expense

for fixed-award employee stock options (i.e., at the grant date, the employer knows the

number of shares to which an individual employee is entitled to purchase and their exercise

price) if the exercise price equals or exceeds the stock price at grant date. Paragraph 56 of

SFAS No. 123 criticizes APB No. 25's use of the intrinsic value method because it allows

such nonrecognition while treating performance options, which may be less valuable than

fixed options at the grant date, as compensation costs that might have to be recognized.

(The number and exercise price of performance options depend on the manager's achieve-

ment of a contractual measure of performance.) The business press criticized APB No. 25

as well (e.g., Morgenson 1998; The Economist 1999).

Because of these criticisms, coupled with the increasing use of stock options in lieu of

salary and cash bonuses during the 1980s, the FASB began work on an alternative to APB

No. 25. In 1993, the FASB issued the Exposure Draft that would have required employers:

(1) to recognize the asset Prepaid compensation for the fair value of granted stock options

at their grant date, and (2) to recognize the related compensation expense from amortizing
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that asset over the options' vesting period.2 The offsetting entry credits the equity account
Options outstanding and is extinguished only as options are forfeited, expired, or exercised.

In paragraph 63 of the Exposure Draft, the FASB defends creating the Prepaid com-
pensation asset by stating, "employee stock options represent probable future benefits be-
cause employees have agreed to render future services to earn their options. Stock options
also reduce future cash outflows otherwise necessary to compensate employees." The Ex-
posure Draft engendered much controversy, most notably from preparers who were con-
cerned by the prospect of deducting stock option-related employee compensation expense
in the income statement.

With the issuance of SFAS No. 123 two years later, the FASB yielded to political
pressure while acceding to its critics. SFAS No. 123 suggests that employers estimate the
fair value of an employee stock option at grant date using standard option-pricing models
(e.g., the Black-Scholes option valuation model). SFAS No. 123 then allows firms either
to disclose pro forna or to recognize the effects on earnings of employee compensation
expense, computed by amortizing the fair value of employee stock options over the vesting
period. Virtually all firms choose the pro forma disclosures rather than recognizing com-
pensation expense on the income statement. Whereas the Exposure Draft would have re-
quired employers to recognize and amortize Prepaid compensation and Options outstanding
at grant date, SFAS No. 123 requires firms only to make a memo journal entry for the fair
value of the employee stock options at grant date, and permits, but does not require, am-
ortizing the fair value of the options over the option-vesting period.3 Table 1 summarizes
the accounting treatments under the three accounting methods.

Benchmark Valuation Equations Based on APB No. 25
This paper uses the Ohlson (1995, 1999) and Feltham and Ohlson (1999) valuation

models to compare the extent to which the APB No. 25, SFAS No. 123, and Exposure
Draft methods of accounting for employee stock options reflect the market's assessment of
firm value. In the valuation equation, the dependent variable is market value of common
shares outstanding, and the two independent variables are abnormal earnings and book value
of common equity. Following the theoretical work of Ohlson (1999) and Feltham and
Ohlson (1999), and the empirical application of Ohlson (1999) by Barth et al. (1999), we
also estimate a first-order abnormal earnings forecasting equation for which the dependent
variable is abnormal earnings and the independent variables are previous year's abnormal
earnings and book value of common equity. Assuming that error terms of the first-order
abnormal earnings forecasting equation are unpredictable with a mean of zero, Ohlson
(1999, 151) shows that the coefficients of the independent variables in the forecasting
equation determine the independent variables' relative importance in the valuation equation.
Ohlson's (1999) result-linking the abnormal earnings equation with the valuation equa-
tion-is intuitive. It implies that abnormal earnings are more important in valuation if
current abnormal earnings are more predictive of next year's abnormal earnings.

Because none of our sample firms recognize ESO expense per SFAS No. 123, reported
earnings and book values of common equity reflect the APB No. 25 method of accounting

2 An employee's option grant vests at the date that the employee's right to receive or retain stock is no longer
contingent on remaining in the employer's service.

t SFAS No. 123 does not allow employers to recognize the asset, Prepaid compensation. The Board agreed with
respondents to the Exposuire Draft that firms should not recognize Prepaid compensation because employees are
not obligated to render the services required to earn the vesting rights associated with the options.

975



The Accounting Review, October 2002

TABLE 1
Financial Accounting Treatments of Employee Stock OptionsP

Accounting Method Grant Date End of Year Exercise Date

Continue APB No. 25/ No entry No entry Dr. Cash
SFAS No. 123 Cr. Common stock
disclosure

Adoption of SFAS No. No entry Dr. Compensation cost Dr. Cash
123 compensation
expense recognition

Cr. Paid-in capital- Dr. Paid-in capital-
Employee stock Employee stock
options options

Cr. Common stock

Exposure Draft on stock- Dr. Prepaid Dr. Compensation cost Dr. Cash
based compensation compensation

Cr. Options Cr. Prepaid Dr. Options
outstanding compensation outstanding

Cr. Common stock

Assumes that the stock option is a nonqualified stock option and that the exercise price is set equal to the fair
market value of the underlying stock on the grant date. For simplicity, we have omitted the tax-related journal
entries.

for employee stock options. The benchmark APB No. 25 abnormal earnings and valuation
equations are as follows:

AEARNit = (') + cojAEARN,t_1 + (03BVE.,t_j + it (la)

MVEit = (Xo + aLiAEARN1 , + a3BVE. + s'-. (lb)

AEARN, is abnormal earnings and equals NIt - rBVEt- 1; NIt equals net income before
extraordinary items and discontinued operations for fiscal year t; BVEt is the book value
of common equity at the end of fiscal year t; MVE, is the market value of common shares
outstanding at the end of fiscal year t; eA and eM are error terms; and the i and t subscripts
denote firms and years, respectively. Following Dechow et al. (1999) and Barth et al. (1999),
we set the expected rate of return on book value of common equity, r, at 12 percent, the
long-term return on equities. The error terms, 8 A and eM, reflect other information as well
as random error. For ease of exposition, we use the same notation for coefficients and error
terms across alternative pairs of abnormal earnings and valuation equations.

Although defining AEARN based on net income before extraordinary items and dis-
continued operations violates the clean surplus assumption in Ohlson (1995), it eliminates
potentially confounding effects of large one-time items and is consistent with prior empir-
ical research (e.g., Barth et al. 1999, 2000; Dechow et al. 1999; Hand and Landsman 2000).4

4 Ohlson (2000) points out that even bottom line net income will not satisfy the clean surplus equation under the
pooling-of-interest method of accounting for business combinations and the APB No. 25 method of accounting
for employee stock options. In each case, the problem arises from recording equity transactions using nonmarket
prices. Future research undoubtedly will address the importance of Ohlson's (2000) observation for empirical
work based on equations similar to Equation (lb).
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Ohlson (1999, 160) concludes that this approach is justified in empirical work because one-
time items have no forecasting ability.

As Barth et al. (1999, 208) observe, including BVE,-J in the abnormal earnings equa-
tion partially relaxes the assumption that the cost of capital associated with calculating
abnormal earnings is a predetermined rate, because current and lagged BVE are highly
correlated. In Equation (la), wx reflects the persistence of abnormal earnings. Prior research
(e.g., Barth et al. 1999, 2000; Dechow et al. 1999; Hand and Landsman 2000) leads us to
expect that xl, the autocorrelation of abnormal earnings, is positive. Based on Ohlson
(1995), we expect al and a3 to be positive.

Valuation Equations Based on SFAS No. 123
SFAS No. 123 requires crediting the equity account Paid-in capital-Employee stock

options when employers debit ESO expense. We do not include Paid-in-Capital-Employee
stock options in book value of common equity. Our rationale is that because the dependent
variable in the valuation equation is the current market value of common shares outstanding,
the related independent variable, book value of common equity, should include only those
components of equity that are associated with common shares currently outstanding. Our
approach follows Feltham (1995, 16), who also excludes obligations to issue equity from
book value of common equity. Also note that if we include Paid-in capital-Employee
stock options in book value of common equity, then book value of common equity would
not drop when firms expense employee stock options. This result differs from other types
of employee compensation expense, which lower both net income and book value of com-
mon equity.

Under SFAS No. 123 recognition rules, ESO expense reduces net income to defined
pro fonna net income, with an equal decrease in ending book value of common equity.
Therefore, our accounting treatment satisfies the clean surplus equation because the de-
crease in book value of common equity equals the decrease in net income attributable to
ESO expense.5

Abnormal earnings and valuation equations that result from applying the SFAS No.
123 approach are as follows:

AEARNESOi, = wo + w1AEARNESOi,_- + W3BVE ADJi,, + (2a)

MVE;, = ao + auAEARNESO11 + a3 BVE_ADJi, + s&'. (2b)

MVE, is defined previously; AEARNESO, is abnormal earnings and equals NI1 - rBVE_
ADJt, - ESOEXP,; ESOEXP, is ESO expense and equals reported net income less SFAS
No. 123 defined pro forna net income;6 BVE_ADJ, is adjusted book value and equals
BVE, less ESOEXP, accumulated since 1995;7 and 5 A and eM are error terms. Equations
(2a) and (2b) restate earnings and book value of common equity to recognize ESO expense
based on SFAS No. 123. If recognizing ESO expense per SFAS No. 123 better reflects

I lf we include Paid-in capital-Employee stock options in book value of common equity, then our accounting
treatment can satisfy the clean surplus equation only by interpreting the credit to Paid-in capital-Employee
stock options as an issuance of common stock.

6 ESOEXP is the additional stock option-based compensation expense, net of a provision for income taxes.
7 As Table I shows, this adjustment of BVE to obtain BVE_ADJ does not take into account that when employees

exercise their options, there is a greater increase in book value of common equity under SFAS No. 123 and the
Exposure Draft than under APB No. 25. This does not play a material role for our sample because most options
have three-year or longer vesting periods, so those exercised in 1996 through 1998 come primarily from op-
tions granted prior to 1995. Options granted prior to 1995 do not cause a problem at the exercise date because
accounting rules under APB No. 25 apply rather than SFAS No. 123.
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investors' perceptions of the underlying economic reality, then Equation (2b) should have
more explanatory power than Equation (lb). We make the same coefficient predictions for
Equations (2a) and (2b) as we do for Equations (la) and (lb), (o,, axl, and a3 > O.

To assess whether the market values ESOEXP similarly to other components of earn-
ings, we extend Equations (2a) and (2b) by including ESOEXP as an additional independent
variable:

AEARNESOit = 'o + o1AEARNESOi%t_ + o2 ESOEXPi,t_1 + (o3 BVE_ADJ,t_1 + Est (3a)

MVEit = ao + a1AEARNESOit + cx2ESOEXPit + a3BVE-ADJi, + e£. (3b)

If the market values ESOEXP differently from other components of income, then CL2 will
differ from zero. Similarly, if current ESOEXP forecasts future abnormal earnings differ-
ently from other components of income, then o)2 will differ from zero. Because ESOEXP
is a component of AEARNESO, the total valuation coefficient on ESOEXP equals -l

+ L2.
8 Thus, if -ota + CL2 = 0, then ESOEXP is irrelevant for valuation. We test the value

irrelevance condition -a + CL2 = 0 against the alternative that -a + %2 ¢ 0. Evidence
that ESOEXP is value irrelevant would suggest that investors perceive that APB No. 25's
method of accounting for ESOs captures correctly their underlying economic effects on
firm value. Analogously, the total autoregressive coefficient on ESOEXP equals -(O + (°2.

Thus, if -ul + (w2 = 0, then ESOEXP is irrelevant for forecasting abnormal earnings. We
test the forecasting irrelevance condition -wl + w2 = 0 against the alternative that -°l

+ °2 ¢ 0.

Valuation Equations Based on the Exposure Draft
The Exposure Draft on accounting for stock-based compensation would have required

employers to debit an asset, Prepaid compensation, at the grant date and to credit Options
outstanding. For the same reasons that we do not consider Paid-in capital-Employee stock
options as part of book value of common equity in the SFAS No. 123 approach, we also
do not include Options outstanding as part of book value of common equity in the Exposure
Draft approach. Therefore, BVE_ADJ and the other variables have the same values as in
the SFAS No. 123 approach, and Equations (3a) and (3b) also apply to the Exposure Draft
approach.

However, just as Equations (3a) and (3b) isolate the ESO expense component of
AEARNESO, we now can isolate the Prepaid compensation component of BVE_ADJ
(ESOASSET). This is the book value of the Prepaid compensation related to unvested
employee stock options outstanding at the fiscal year-end. The abnormal earnings and val-
uation equations resulting from the Exposure Draft rules are as follows:

AEARNESO1 , = wo + do,AEARNESOix,,I + 'o2ESOEXPi,,_I + o3BVE_ADJi,,_1

+ 0)4ESOASSET,,_1 + s (4a)

MVEt = aO + a 1AEARNESOi + a 2ESOEXPi, + a 3BVE-ADJi1

+ a 4ESOASSETi, + e. (4b)

In comparison to Equations (3a) and (3b), Equations (4a) and (4b) allow the ESO asset

8 Viewing the total valuation coefficient as -ot + %2 follows the approach adopted by Ohlson (1999, 150) and
Barth et al. (1999, 209). The same concept applies to the abnormal earnings forecasting equation (Barth et al.
1999, 208).

978



Bell, Landsman, Miller, and Yeh-Valuation Implications of Stock Option Accounting

(ESOASSET) to have a total coefficient that differs from other components of equity book
value. If the market does not value ESOASSET as an asset, then a3 + a4 = 0. If the market
values ESOASSET similarly to other net assets, then we expect a4 = 0.9 However, if the
market values ESOASSET more highly than other net assets, then we expect a4 > 0. Such
a finding would support Stewart's (1997, Chapter 6) view that employee stock options give
rise to a valuable intangible asset-a form of intellectual capital. We make no predictions
for W3 and w4.

Estimating ESOASSET
Because the FASB did not adopt the Exposure Draft, we have to estimate ESOASSET

as ESOASSET, = ESOASSET,-l + fair value of ESOs granted in year t - fair value of
forfeitures during year t - before-tax ESO expense in year t. This updating equation for
ESOASSET, is analogous to the updating equation for net property, plant, and equipment.
The fair value of employee stock options granted in year t is analogous to new purchases
of property, plant, and equipment; forfeitures during the year t are analogous to sales and
retirement of net property, plant, and equipment; and ESO expense is analogous to depre-
ciation. The Exposure Draft expected firms to use this updating equation for ESOASSET 1.'

0

We operationalize the estimate of ESOASSET, by Equation (5), which approximates
the updating equation for ESOASSET,. For t = 1996, 1997, and 1998:

ESOASSET, = [(ESOGy - ESO_FY) x FV-ESOY] - [ESOEXPY/(l - T)] (5)
y= 1995

where:

ESOGy number of options the employer granted during year y;
ESO-Fy= number of options employees forfeited during year y;

FV-ESOY = weighted-average fair value per share for ESOs the employer granted
during year y; and

T = assumed marginal corporate tax rate of 0.35 (all sample firms are prof-
itable in all sample years).

In Equation (5), we measure the fair value of employee stock options granted in year
y as ESO.Gy multiplied by FV-ESOY and the before-tax ESO expense as ESOEXPY/(1
- T). The summation in Equation (5) begins in the year 1995 because the SFAS No. 123
ESO expense numbers include the expense of options granted from 1995 and going forward.

Data limitations require that we approximate the other term in Equation (5), the fair
value of forfeitures. We would prefer to calculate the fair value of forfeitures by multiplying
the number of options employees forfeited by the weighted-average of the fair value per

9 This approach is in the spirit of Feltham and Ohlson (1995, Proposition 3). However, the accounting for ESO-
ASSET described in Table I implies that ESOASSET should be correlated, but not perfectly correlated, with
Options outstanding. Therefore, ESOASSET and Options outstanding will tend to net to zero, in which case an
alternative plausible definition of value irrelevance is a4 = 0. Results reported later reveal that ESOASSET is
value relevant for most regressions under either definition.

'° However, the Exposure Draft required that the fair value of ESOs granted in year t be reduced by estimated
forfeitures over the life of the grant, and that actual forfeitures during year t be reduced by estimated forfeitures
during year t. Estimated forfeiture numbers are not available to us. Although estimated forfeitures over the life
of the grant and the sum of estimated forfeitures in each year of the grant eventually cancel, excluding estimated
forfeitures in the updating equation results in an overestimate of ESOASSET,.
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share of forfeitures. However, we do not have the weighted-average fair value of forfeitures
by year. Therefore, we approximate the fair value of forfeitures in any year y by multiplying
the number of options employees forfeited during year y by the weighted-average fair value
per share for employee stock options granted in year y. This approximation is exact for
employee stock options that are granted and forfeited in the same year. To the extent that
forfeitures stem from grants in earlier years, the ESO-Fy multiplied by FV-ESOY subtrac-
tion in Equation (5) attributable to forfeitures is misestimated. However, the mean (median)
ratio of option forfeitures to options outstanding for the firms in our sample is approximately
11 percent (7 percent). This suggests that it is unlikely that measurement error in ESO-
ASSET relating to forfeitures will be material.'"

We estimate cross-sectional regressions for each abnormal earnings equation for 1997
and 1998 and for each valuation equation for 1996, 1997, and 1998, as well as pooled
regressions for each equation using year fixed-effects. To minimize the effects of scale
differences across sample firms (Barth and Clinch 2001), we estimate all equations after
scaling by number of shares outstanding at fiscal year-end.12 We report regression t-statistics
using White- (1980) corrected standard errors and consider t-statistics with associated two-
sided p-values less than 0.05 as statistically significant. We do not report constants from
pooled fixed-effects regressions.

m. SAMPLE SELECTION AND DESCRIPTIVE STATISTICS
Sample firms meet the following data requirements:

1. Listed in software or related service industry on Compustat, SIC Code = 7370-
7379, as of October 1999.

2. Financial statement and market value data available on Compustat for 1995, 1996,
1997, and 1998.

3. Report positive earniings in 1996, 1997, and 1998.
4. Report nonnegative owner's equity in 1995, 1996, and 1997.
5. Employee stock option data from footnote disclosures mandated under SFAS No.

123 are available from firms' 1996, 1997, and 1998 financial statements.

We adopt the first requirement, which results in a potential sample of 815 firms, because
employee stock options are material motivational mechanisms in knowledge-intensive com-
puter software firms. The second requirement, which ensures data availability, reduces the
potential sample to 488 firms.

The third requirement, which further reduces the potential sample to 129 firms, con-
strains the sample to profitable, mature, and stable companies. Unreported diagnostic tests
motivated by Hayn (1995) reveal that when we estimate valuation models separately for
firms with positive and negative earnings, abnormal earnings have positive and negative
coefficients, respectively. The negative coefficient for firms with negative earnings suggests
that our valuation model is not specified correctly for such firms. For example, earnings
for such firms may be a proxy for other information, such as information about research
and development investment, especially for high-growth or start-up companies. Therefore,
we restrict our tests to firms with positive earnings where our valuation model is better

We also estimated versions of Equations (4a) and (4b) using alternative measures of ESOASSET resulting from
different assumptions regarding options exercisable, exercised, and forfeited, including setting forfeitures to zero.
Inferences based on these alternative versions essentially are the same as those reported below.

12 In all regressions, we include the inverse of number of shares as a regressor and suppress the intercept, although
inferences are unaltered when we include an intercept. In addition, inferences from unscaled and equity book
value deflated regressions essentially are the same as those from the reported per share regressions.
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specified. Consequently, the generalizability of our inferences is limited because most com-
puter software firms were unprofitable during the years sampled.

The fourth requirement, which eliminates ten additional firns, constrains the sample to
companies with positive beginning owner's equity to ensure that the firm's cost of capital
in calculating abnormal earnings (rBVEe,-) is positive. The fifth requirement, which elim-
inates an another 29 firms, ensures we can obtain ESO data to estimate the accounting
variables. Following application of the fifth requirement, we eliminated five more firms
with substantially larger total market capitalization relative to the remaining sample. Infer-
ences relating to reported findings are unaffected by inclusion of these five additional firms.
The final sample includes 85 software firms that meet the data requirements in 1996, 1997,
and 1998, ensuring we estimate valuation and abnormal earnings equations on a common
sample of firms.

Annual SFAS No. 123 ESO expenses include amortizations from options granted be-
ginning in 1995. Paragraph 54 of SFAS No. 123 notes that most sample firms require a
vesting period of three years or longer. Therefore, the full effects of applying SFAS No.
123 on pro forina net income will not be evident until about 1998. Thus, our ESOEXP and
ESOASSET estimates are likely understated in 1996 and 1997, which could affect their
regression coefficients in those years.' 3

Table 2's descriptive statistics reveal that, on average, the market value of equity far
exceeds the book value of equity for our sample firms. In contrast to prior research on
firms drawn from a broad cross-section of industries (Barth et al. 1999, 2000), our sample
firms' abnormal earnings are positive, on average. These two findings are likely partially
attributable to restricting our sample to firms with positive earnings, but they are also
consistent with computer software companies' being high-growth entities. Mean (median)
per-share values of ESO expense (ESOEXP) increase over 1996, 1997, and 1998 from 0.09
to 0.15 to 0.24 (0.05 to 0.11 to 0.18), respectively, which is consistent with systematic
understatement of ESOEXP in the first two years following the statement adoption in 1995.
On average, the ESO asset associated with amortized unvested stock options (ESOASSET)
is approximately 7 percent of equity book value.

Table 3 reveals that most of the variables are correlated with each other. Notably, equity
market value is highly correlated with: (1) reported equity book value and abnormal earn-
ings, and (2) equity book value and abnormnal earnings adjusted to reflect ESO expense.

IV. RESULTS
Benchmark (APB No. 25) Models

Panels A and B in Table 4 present the benchmark results from estimating abnormal
earnings and valuation Equations (la) and (lb). In Panel A's abnormal earnings forecasting
Equation (la), the coefficient on lagged abnormal earnings (ul) is positive and significant
in 1998 and in the pooled estimation. The annual and pooled sample coefficient estimates,
which range from 0.31 to 0.47, are similar to those reported in prior research for samples
based on broad cross-sections of firms drawn from many industries (Dechow et al. 1999;
Barth et al. 1999). Hence, profitable software firms appear to exhibit persistence in abnormal
earnings similar to that for firms in other industries. The coefficient on equity book value
(w3) is near zero, which is consistent with prior research (Barth et al. 1999), but, in contrast
to prior research, it is insignificant in both years and in the pooled estimation.

Turning to the valuation Equation (lb), Panel B of Table 4 reveals that except for the
abnormal earnings coefficient in 1996, the coefficients on abnormal earnings and equity

13 It is difficult to predict the exact effect of measurement error, absent knowledge of the correlation structure of
the measurement error with the variables included in a particular regression.
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TABLE 2

Descriptive Statistics for Market Value, Book Value, Abnormal Earnings, ESO Expense, and

ESO Asset Estimates, for a Sample of 85 Profitable Computer Software Firms

Variable Year n Median Mean Std. Dev.

MVE Pooled 255 19.75 23.15 14.09
1998 85 24.44 27.14 16.15
1997 85 21.13 23.11 12.98
1996 85 16.13 19.20 11.81

BVE Pooled 255 4.44 5.03 3.13
1998 85 5.33 5.82 3.26
1997 85 4.28 5.02 3.09
1996 85 3.70 4.26 2.86

BVE_ADJ Pooled 255 4.22 4.74 3.08
1998 85 4.77 5.33 3.24
1997 85 4.00 4.75 3.06
1996 85 3.52 4.13 2.84

AEARN Pooled 255 0.18 0.20 0.42
1998 85 0.21 0.22 0.47
1997 85 0.20 0.19 0.40
1996 85 0.16 0.20 0.40

AEARNESO Pooled 255 0.08 0.06 0.46
1998 85 0.01 0.00 0.52
1997 85 0.09 0.05 0.41
1996 85 0.08 0.11 0.43

ESOEXP Pooled 255 0.10 0.16 0.18
1998 85 0.18 0.24 0.23
1997 85 0.11 0.15 0.15
1996 85 0.05 0.09 0.11

ESOASSET Pooled 255 0.25 0.37 0.44
1998
1997
1996

85
85
85

0.26
0.26
0.13

0.49
0.39
0.24

0.54
0.43
0.28

Variable definitions (we deflate to a per-share basis by dividing by number of shares outstanding at fiscal year-

end):
MVE = market value of common shares outstanding at fiscal year-end;
BVE = book value of common equity as of fiscal year-end;

BVE_ADJ = BVE minus ESOEXP accumulated since 1995;
AEARN = abnormal earnings measured as net income before extraordinary items and discontinued operations,

minus 0.12 x BVE (agged one year);
AEARNESO = abnormal earnings after ESO expense measured as net income before extraordinary items and

discontinued operations, minus ESOEXP, minus 0.12 x BVE_ADJ (lagged one year);

ESOEXP = ESO expense measured as reported net income minus pro forna net income per SFAS No. 123
disclosure; and

ESOASSET = ESO asset associated with unvested employee stock options as of fiscal year-end. ESOASSET
corresponds to the Exposure Draft's asset Prepaid compensation calculated from Equation (5).
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TABLE 3
Pearson Correlations among Variables: Market Value, Book Value, Abnormal Earnings, ESO

Expense, and ESO Asset Estimates

Variable MVE BVE BVE_ADJ AEARN AEARNESO ESOEXP ESOASSET

Panel A: Pooled across Years (n = 255)

MVE 1.00
BVE 0.49 1.00
BVE_ADJ 0.46 0.99 1.00
AEARN 0.42 0.14 0.15 1.00
AEARNESO 0.27 0.09 0.13 0.94 1.00
ESOEXP 0.32 0.14 0.04 -0.02 -0.37 1.00
ESOASSET 0.30 0.01 -0.03 0.03 -0.12 0.41 1.00

Panel B: 1998 (n = 85)

MVE 1.00
BVE 0.48 1.00
BVE_ADJ 0.45 0.99 1.00
AEARN 0.38 0.02 0.03 1.00
AEARNESO 0.22 0.01 0.06 0.92 1.00
ESOEXP 0.28 0.05 -0.08 -0.07 -0.45 1.00
ESOASSET 0.24 -0.10 -0.14 0.02 -0.14 0.38 1.00

Panel C: 1997 (n = 85)

MVE 1.00
BVE 0.45 1.00
BVE_ADJ 0.43 1.00 1.00
AEARN 0.47 0.09 0.09 1.00
AEARNESO 0.37 0.05 0.07 0.94 1.00
ESOEXP 0.26 0.13 0.04 0.08 -0.25 1.00
ESOASSET 0.18 -0.04 -0.07 -0.01 -0.11 0.31 1.00

Panel D: 1996 (n = 85)

MVE 1.00
BVE 0.45 1.00
BVE_ADJ 0.44 1.00 1.00
AEARN 0.45 0.37 0.37 1.00
AEARNESO 0.36 0.33 0.35 0.97 1.00
ESOEXP 0.24 0.09 0.03 -0.07 -0.32 1.00
ESOASSET 0.47 0.08 0.06 0.08 -0.03 0.41 1.00

a See Table 2 for definitions of variables.

book value are significantly positive in the pooled sample and across all years. The abnor-
mal earnings coefficients, which range from 9.07 to 16.28, are somewhat higher than those
reported in Barth et al. (1999) for firms in most other industries, which is somewhat un-
expected given that autoregressive persistence parameters (wl) for our sample firms'
abnormal earnings are similar to those reported in Barth et al. (1999).
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TABLE 4

Regressions of Abnormal Earnings and Equity Market Value Based on APB No. 25

Accounting for Stock-Based Compensation Expense, for 85 Profitable Software Firmsa

CONSTANT AEARNV BVE Model

White White White Adjusted

Year n Coefficient t-statistic Coefficient t-statistic Coefficient t-statistic R2

Panel A: Abnormal Earnings Equation

AEARNit = wo + co1AEARN 1,_1 + - 3BVE1r_1 + sA

Pooled 170 - - 0.39 2.66 0.02 1.69 0.203
1998 85 -0.55 -1.15 0.47 2.99 0.02 1.09 0.221
1997 85 -0.11 -0.28 0.31 1.31 0.02 1.55 0.179

Panel B: Valuation Equation

MVEi, = ao + a1AEARN,, + s3BVEi, + ei/

Pooled 255 - - 13.12 5.25 3.58 21.57 0.780

1998 85 -21.05 -1.91 14.25 4.55 3.87 12.86 0.809
1997 85 -10.18 -1.16 16.28 5.17 3.45 14.02 0.797
1996 85 -0.83 -0.11 9.07 1.81 3.26 12.56 0.720

1 See Table 2 for definitions of all variables except CONSTANT.
Estimates for all equations are in per-share form with intercepts surpressed.
Included in the scaled models is the regressor CONSTANT (the inverse of number of shares outstanding at fiscal
year-end) to estimate the intercept for the corresponding unscaled models.
CONSTANT coefficients and associated t-statistics for pooled fixed-effects regressions are not reported.

The coefficients on common shareholders' equity book value range from 3.26 to 3.87.
Untabulated test statistics reveal that these coefficients significantly exceed 1.00. Absent
accounting conservatism, the Ohlson (1995) model predicts the equity book value coeffi-
cient to equal 1.00. Conservative accounting results in systematic understatement of equity
book value and, hence, systematic overstatement of its valuation coefficient.

SFAS No. 123 Models
Panels A and B in Table 5 present the results of estimating the abnormal earnings

forecasting and valuation Equations (2a) and (2b) under the SFAS No. 123 approach, which
requires disclosure of ESO-related compensation expense but not an ESO-related asset.
Regarding Equation (2a), Panel A reveals that the coefficient on lagged abnormal earnings
adjusted for employee stock option expense (wo1) is positive and once again significant in
1998 and in the pooled estimation. The annual and pooled sample coefficient estimates
range from 0.35 to 0.46, which are similar to those reported for unadjusted abnormal
earnings in Table 4. As with unadjusted equity book value in Table 4, the coefficient
estimates for adjusted equity book value ((c3 ) are near zero and insignificant. The notable
difference between Table 4, Panel A, and Table 5, Panel A, is that the abnormal earnings
forecasting model explanatory power drops by approximately 40 percent when we adjust
abnormal earnings and equity book value for ESO expense. Although we cannot directly
compare R2 values because dependent variables differ across the two tables, the drop in
explanatory power is nonetheless consistent with ESO expense having a different abnormal
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TABLE 5
Regressions of Abnormal Earnings and Equity Market Value Based on SFAS No. 123

Accounting for Stock-Based Compensation Expense Recognition Rules, for 85 Profitable
Software Firms2

CONSTANT AEARNESO BVE_ADJ Model

White White White Adjusted

Year n Coefficient t-statistic Coefficient t-statistic Coefficient t-statistic R2

Panel A: Abnormal Earnings Equation

AEARNESO,, = to + w,AEARNESOi,,l + w3BVE_ADJ 1, 1 + A,

Pooled 170 - - 0.41 2.88 -0.00 -0.28 0.124
1998 85 -0.67 -1.32 0.46 2.64 -0.00 -0.20 0.128
1997 85 -0.23 -0.61 0.35 1.69 -0.00 -0.12 0.108

Panel B: Valuation Equation

MVE;, = aO + a,AEARNESO, + a3BVE_ADJi, + s£/

Pooled 255 - - 5.47 2.09 4.11 20.00 0.724
1998 85 -24.85 -1.82 4.44 1.03 4.52 12.13 0.738
1997 85 -8.57 -0.95 10.47 2.99 3.95 12.87 0.743
1996 85 -2.38 -0.31 4.05 0.99 3.63 12.10 0.692

a See Table 2 for definitions of all variables except CONSTANT.
Estimates for all equations are in per-share form with intercepts surpressed.
Included in the scaled models is the regressor CONSTANT (the inverse of number of shares outstanding at fiscal
year-end) to estimate the intercept for the corresponding unscaled models.
CONSTANT coefficients and asscociated t-statistics for pooled fixed-effects regressions are not reported.

earnings persistence parameter from the other earnings components. That is, adjusting eq-
uity book value and abnormal earnings for ESO expense in Panel A of Table 5, without
permitting ESO expense to have a different total coefficient from other expense components
of income, induces model misspecification. Alternatively, the drop in explanatory power
could also be attributable to measurement error in the adjusted abnormal earnings and equity
book value variables, induced by noisy ESO adjustments.

Turning to the valuation Equation (2b), Panel B of Table 5 reveals that the coefficients
on adjusted abnormal earnings are positive in all estimations, but significant only in 1997
and for the pooled sample. The coefficients on adjusted equity book value are significantly
positive in the pooled sample and across all years. The AEARNESO valuation coefficients
and model explanatory power for Panel B are lower in Table 5 than in Table 4. Again, the
drop in explanatory power, which is significant, is consistent with either investors' assessing
ESO expense differently from other expenses, or with ESO adjustments inducing measure-
ment error in accounting variables.'4 Tables 6 and 7, in which we permit ESO expense to

4 We determine whether model explanatory power differs between the two non-nested valuation Equations (lb)
and (2b) using the Vuong (1989) likelihood ratio test, which permits comparison of explanatory power of two
alternative models without assuming under the null that either model is the correct model. The explanatory
power for Equation (lb) is significantly higher than that of Equation (2b) at less than the 0.01 level in 1997,
1998, and for the pooled sample, and at the 0.05 level in 1996.
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have a separate coefficient, provide evidence on which interpretation is more descriptively
valid.

To assess incremental effects of ESO expense (ESOEXP) in the forecasting and valu-
ation equations, Panels A and B in Table 6 present the results of estimating the abnormal
earnings and valuation Equations (3a) and (3b), which permit ESOEXP to have different
coefficients from adjusted abnormal earnings. Panel A indicates that ESOEXP has predictive
ability for the next period AEARNESO. In particular, the total coefficient on ESOEXP
(-Xo + w.) is significantly negative in 1998 and for the pooled sample, indicating that
higher current ESO expenses predict lower future abnormal earnings.

Panel B of Table 6 reveals strong evidence that ESOEXP is value-relevant. The coef-
ficients on ESOEXP range from 43.61 to 54.48 and are significant in all three years and
for the pooled sample, indicating that investors value ESOEXP significantly differently from
other earnings components. Moreover, the total ESOEXP coefficient (-c, + a2) is signif-
icantly positive in all three years and for the pooled sample, which is consistent with
investors viewing ESOEXP as an asset rather than an expense.

The abnormal earnings equation results in Panel A of Table 6 suggest that the ESOEXP
valuation coefficient should be negative, not positive. The Ohlson (1995) model predicts
that if higher ESOEXP leads to lower future abnormal earnings, then the market should
value ESOEXP negatively. One explanation for finding that ESOEXP has a positive coef-
ficient in the valuation equation and a negative coefficient in the abnormal earnings fore-
casting equation is that our models omit an intangible asset (ESOASSET) that is associated
with issuance of employee stock options. Thus, we now investigate whether investors still
appear to value ESOEXP positively even after we control for the ESOASSET using the
Exposure Draft model approach.

Exposure Draft Models
In Table 7, Panels A and B present results of estimating the abnormal earnings and

valuation Equations (4a) and (4b) under the Exposure Draft approach, which allows the
total ESOEXP coefficients to differ from those on adjusted abnormal earnings and also
includes ESOASSET, an estimate of the ESO asset measured as amortized fair value of
unvested employee stock options. Panel A reveals that including ESOASSET does not help
predict abnormal earnings and that its inclusion has little effect on the full ESOEXP co-
efficient in the abnormal earnings regression (-o°n + w2). As in Panel A for Table 6,
ESOEXP is significantly negatively associated with next year's adjusted abnormal earnings,
in 1998 and for the pooled sample.

Turning to the valuation Equation (4b), as in Panel B for Table 6, the incremental coef-
ficient on ESOEXP is significantly positive. Relative to Table 6, the incremental ESOEXP
coefficient drops by approximately one-third when we include ESOASSET. The total
ESOEXP coefficient (-l, + o%2) is significantly positive; therefore, ESOEXP is value-
relevant. Regarding ESOASSET, its incremental coefficient is significantly positive, ranging
from 7.11 to 19.97, and tests confirm that the total coefficient (ot3 + ot4) is significantly
positive, so ESOASSET is also value-relevant. These results are consistent with investors'
not only valuing ESOASSET as a firm asset, but also with their valuing ESOASSET more
highly than other net assets. This finding also supports Stewart's (1997) view that employee
stock options create an intangible asset-a form of intellectual capital.

Do Investors Positively Value ESO Expense Even Though It Is Negatively Related to
Next Period's Abnormal Earnings?

The evidence in Table 7 that investors positively value ESOEXP even though ESOEXP
is negatively related to future abnormal earnings is contrary to theory (Ohlson 1999, 151).
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Why is the total ESOEXP coefficient negative in the abnormal earnings forecasting models,
and yet positive in the valuation models? Either our empirical models are misspecified, or
investors do not correctly assess the effect of ESO expense on profitable software firms'
value. We consider each in turn.

One explanation is that our first-order autoregressive model of abnormal earnings is
not descriptively valid.'5 For example, employee stock options may create value that does
not manifest in earnings until two or more years in the future, but the single-period lag
structure in our autoregressive abnormal earnings forecasting equation does not capture this
effect. Unfortunately, we cannot improve the specification of the abnormal earnings fore-
casting equation by extending the lag structure beyond a single period, because our sample
spans only three years.

A second explanation for the unexpectedly positive values of ESOEXP's total coeffi-
cients in the valuation equations is that the amortized ESO asset does not fully capture the
effect of the intangible asset on firm value. Thus, we consider an alternative measure of
ESOASSET in an attempt to improve the specification of the valuation equation.

The evidence in Panel B of Table 7 that ESOEXP's total coefficient remains positive
even after we include ESOASSET in the valuation equation, suggests that our measure of
the ESO intangible asset ESOASSET does not fully capture the valuation effect of the
intangible asset. We consider an alternative measure, the gross (unamortized) ESO asset,
ESOASSET_G, which equals ESOASSET plus before-tax accumulated amortization mea-
sured as pre-tax ESOEXP cumulated since 1995. This alternative measure represents the
extreme view that employee stock options create an intangible asset that has an infinite
useful life. Panel A in Table 8 presents results of estimating the valuation Equation (4b)
using ESOASSET_G as the measure of the ESO asset. Because the ESO asset is unamor-
tized, there is no ESO expense. Thus, we include AEARN instead of AEARNESO, and
BVE instead of BVE_ADJ. We also include ESOEXP in the estimating equation, even
though there is no ESO expense when the ESO asset is not amortized. If the unamortized
ESO asset measures the intangible ESO asset with less error than does its amortized coun-
terpart, then ESOEXP may no longer be value-relevant when we include ESOASSET_G
rather than ESOASSET in the valuation equation. The Ohlson (1995) model permits us to
include ESOEXP with ESOASSET_G by viewing ESOEXP as "other information."

As with ESOASSET in Panel B of Table 7, the incremental coefficient estimates on
ESOASSET_G are positive and significant (although marginally so in 1997), ranging from
7.09 to 24.99, and tests confirm ESOASSET_G is value-relevant. The key distinction is
that in all estimations, ao, the coefficient on employee stock option expense (ESOEXP) is
not significantly positive (in fact, it is negative in 1996). These findings are consistent with
investors valuing the ESO asset as if it had an infinite life. Consistent with the intellectual
capital perspective, the results suggest that the asset created at grant date has a useful life
in excess of the option-vesting period.

A third explanation for finding negative values for the total ESOEXP coefficient in the
abnormal earnings forecasting model, and positive coefficients in the valuation models,
questions whether investors in profitable computer software companies correctly assess
the effect of employee stock options on firm value. Although we favor the model-
misspecification interpretation for the different ESOEXP coefficients, we are unable to rule
out the market-inefficiency interpretation based on our tests.

5 Barth et a]. (1999, 221) make a similar observation in the context of the valuation implications of accruals and
cash flows.
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V. ADDITIONAL ANALYSES
Growth

The findings reported in Panel B of Table 7 indicate that ESOASSET is value-relevant.
If its value-relevance is attributable to capturing the growth potential in future cash flows
arising from contributed intellectual capital, then controlling for an alternative measure of
growth in the valuation equation should reduce the value-relevance of the ESO intangible
asset (see Barth et al. 2001, 96-97). If ESOASSET retains explanatory power after con-
trolling for the alternative growth measure, then it reflects value-possibly arising from
contributed intellectual capital-beyond that reflected in the additional growth measure.

We re-estimate the valuation Equation (4b) after including an indicator variable equal
to 1 (0) if sales growth in the most recent year is above (below) the median for our sample
firms in that year. Panel B in Table 8 indicates that investors significantly value the growth
proxy. In addition, its inclusion reduces the incremental coefficient on ESOASSET to in-
significant levels in 1997 and 1998, which suggests that ESOASSET reflects future sales
growth potential. However, the total coefficient on ESOASSET (a3 + a4 ), remains positive
and significant except in 1997, indicating ESOASSET does reflect dimensions of value
beyond sales growth, perhaps growth in expected future cash flows arising from employees'
contributed intellectual capital.

Elimination of Price Endogeneity Bias
Aboody (1996) notes that because ESO values increase with prices of underlying

stocks, regressing stock prices on ESO values creates an endogeneity problem. We use two
different approaches to ensure that our finding that investors positively value ESOASSET
is not merely an artifact of this endogeneity bias. First, we replace ESOASSET with an
instrument that is uncontaminated by the firm's stock price-the number of unvested em-
ployee stock options (UNVESTED_ESO). We determine UNVESTED_ESO's value-
relevance using its incremental coefficient, because the number of unvested employee stock
options cannot be a component of equity book value. Second, we adopt a two-stage instru-
mental variable approach following Aboody et al. (2001) and Chamberlain and Hseih
(1999). The two-stage procedure purges ESO expense of endogeneity bias by regressing
ESO expense on various disclosed option-pricing model inputs, the vesting period, and the
number of options granted, and then replacing ESO expense with the fitted value from the
first-stage regression in their second-stage valuation regression. We follow this same pro-
cedure by replacing ESOEXP with its fitted (or predicted) value ESOEXP_PRD and
ESOASSET with ESOASSET_PRD, which we estimate in a similar way to ESOEXP_
PRD.p6 We include AEARN instead of AEARNESO and BVE instead of BVE_ADJ be-
cause we do not adjust abnormal earnings and equity book value for the predicted ESO
expense (which is, of course, not a disclosed amount). Thus, we determine value-relevance
for ESOEXP_PRD and ESOASSET_PRD using their incremental coefficients, a2 and a4.

Table 9 reports the results of estimating the valuation Equation (4b) regressions
incorporating the two approaches to eliminate endogeneity bias. These results reveal
that we cannot attribute the positive valuation of ESOASSET to endogeneity bias. In par-
ticular, the incremental coefficients on the number of unvested employee stock options

16 The first-stage regression includes an estimate of the firm's stock price volatility, expected option life, the risk-
free rate, dividend yield, and the number of unvested options outstanding. Aboody et al. (2001) use the number
of options granted instead of the number of unvested options outstanding. Unreported findings reveal that using
the number of options granted does not affect our inferences.
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(UNVESTED_ESO) and the predicted ESO asset (ESOASSET_PRD) are significantly pos-
itive.'" Notably, in contrast to Aboody et al. (2001) and Chamberlain and Hseih (1999),
who find a negative relation between equity market value and predicted ESO expense, Panel
B reveals that the valuation coefficient on the ESO expense variable (ESOEXP_PRD), a 2,
remains significantly positive when the ESO asset variable (ESOASSET_PRD) is omitted
from the estimating equation. However, when ESOASSET_PRD is included in the esti-
mating equation, the ESOEXP_PRD coefficient (a2) is insignificantly different from zero.

Differences between our findings and those of Aboody et al. (2001) and Chamberlain
and Hseih (1999) are most likely attributable to sample differences. In particular, sample
firms in the other two studies represent a broader set of industries and are not necessarily
profitable. Employee stock options may very well create a valuable intangible asset for
profitable firms in knowledge-intensive industries, but not for firms in other industries. For
example, Keating et al. (2002) estimate valuation models for Intemet firms in the period
surrounding the Intemet downtum in the first quarter of 2000. They find that their measure
of the fair value of employee stock options granted in 1999 is significantly positively
associated with equity value, consistent with our finding that the ESO asset is positively asso-
ciated with share prices. However, their estimate of employee stock options granted in 1999
is neither a book value variable nor an eamings variable but rather a value-relevant variable
outside the accounting system.

ESO Valuation vs. SG&A Valuation
The evidence in Panel B of Table 7 that investors value ESO expenses (ESOEXP)

positively even when the valuation model includes a measure of the intangible asset
(ESOASSET) raises the question of whether other compensation creates intangible value
for the firm. Ideally, we would test this proposition by estimating the valuation of compen-
sation expense. However, because we do not have access to compensation expense data,
we instead use selling, general, and administrative expense (SG&A), which is a noisy proxy
for compensation expense. First, it excludes salaries embedded in the cost of goods sold.
Second, SG&A includes costs that are not entirely compensation, such as advertising ex-
pense and research and development expense, each of which reflects priced but unrecorded
intangible assets related to innovative activities (Landsman and Shapiro 1995; Aboody and
Lev 1998; Hall 1999; H-lall et al. 1999). The effect of these noncompensation costs should
bias toward finding a positive valuation effect for SG&A.

To test the proposition that investors value SG&A differently from other components
of AEARNESO, we estimate Equation (4b) including SG&A as a separate regressor, which
permits SG&A to have a pricing effect different from AEARNESO. Untabulated findings
indicate that the incremental SG&A coefficient is not significantly different from zero,
indicating that it is not valued differently from other expense components of income. In
addition, including SG&A does not affect inferences relating to ESOEXP and ESOASSET.

17 Finding a positive pricing coefficient on the number of unvested options does not imply that firms can increase
their stock prices simply by issuing stock options. Aboody (1996) and our own unreported analyses from a
regression in which we substitute the number of vested options (VESTED.ESO) in place of ESOASSET in
Equation (4b) yield a negative coefficient on VESTED_ESO. This is consistent with the value to the firm of
the intangible capital provided by the vested options being smaller than their diluting effect on ownership value
for present common shareholders.
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Most significantly, in contrast to SG&A, ESOEXP still has a positive incremental associ-

ation with equity value.'8 Thus, our results suggest that for profitable software finns, in-

vestors value ESO expense differently from other components of income, and differently

from other forms of compensation as reflected in SG&A.

Alternative Definition of Computer Software Firms

A final robustness test estimates Equations (4a) and (4b) using a narrower definition of

profitable computer software firms. In their paper on the value-relevance of software cap-

italization, Aboody and Lev (1998) include firms from SIC codes 7370 to 7372. Limiting

our sample to these three codes could produce a more powerful test of whether investors

value ESOASSET as an intangible asset-if intellectual capital is a larger component of

these "purer" software firms-although this restriction reduces our annual sample to 66

finns. Untabulated results are similar to those reported for the full sample of 85 firms.

VI. SUMMARY AND CONCLUSIONS

This paper compares the extent to which the accounting methods specified by APB

No. 25, SFAS No. 123, and the Exposure Draft reflect the market's assessment of the effects

of employee stock options (ESOs) on firm value, using the Feltham and Ohlson (1999)

valuation model for a sample of 85 profitable computer software firms. For each method

we estimate abnormal earnings and valuation equations. The fundamental question we ad-

dress is whether investors view profitable software firms' ESO expenses similarly to other

expenses.
Findings from estimating equations under the SFAS No. 123 approach (which requires

only disclosure of the ESO expense) indicate that similar to other expenses, current ESO

expense forecasts lower abnormal earnings in the subsequent year. However, contrary to

the Ohlson (1999) model's prediction given a negative relation between current ESO ex-

pense and future abnormal earnings, investors appear to value ESO expense as an asset.

One explanation is that the SFAS No. 123 models omit an intangible asset. Findings from

estimating equations under the Exposure Draft approach (which would have required rec-

ognition of an ESO asset as well as an ESO expense) suggests that investors perceive the

ESO asset as value-relevant. In addition, our results suggest that investors value this asset

more highly than they do other net assets of the firm, which is consistent with employee

stock options creating a valuable intangible asset (i.e., contributed intellectual capital). In-

terestingly, our results suggest that investors continue to value ESO expense as an asset

even when we include the amortized ESO asset in the valuation model. This result suggests

that the amortized ESO asset may not capture fully the future net economic benefit of

employee stock options. When we repeat this analysis using the unamortized (gross) ESO

asset, the ESO asset remains value-relevant while ESO expense does not, which is consistent

with the market expecting the ESO asset to have a useful life longer than the option-vesting

period.
We interpret our results based on the market-efficiency assumption. However, we find

a conflict between the positive manner in which investors value ESO expense vs. the neg-

ative relation between ESO expense and future abnormal earnings. This finding calls into

question whether investors in profitable software companies assess the effect of employee

18 We also estimated Equation (4a) including SG&A as a separate regressor. As with the valuation equation,

untabulated findings indicate that SG&A has a negative total coefficient, significant in 1997 and for the pooled

sample.
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stock options correctly. Another explanation is that our simple first-order autoregressive
structure for abnonnal earnings is not descriptively valid for ESO expense. We also interpret
the study's results assuming that we measure the ESO accounting variables without error,
even though firms understate ESO expense in our first two sample years.

Taken together, we interpret our study's findings as suggesting that the Exposure Draft

approach to accounting for stock options best captures the market's perception of the ec-
onomic effect of employee stock options on profitable computer software firm value. Most
notably, the results suggest that investors in profitable software companies perceive that
employee stock options create an intangible asset that they value more highly than other
assets of the firm. This is consistent with employee stock options playing an important role
in employee attraction, motivation, and retention (Ittner et al. 2002) in knowledge-intensive
industries. We leave it to future research to determine the extent to which our findings
generalize to firms in other industries or to nonprofitable entities.
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