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Employee Stock option Accounting in Residual Income Valuation framework

Abstract

We use the residual income valuation framework to compare the equity valuation
implications of four approaches to employee stock options (ESOs) accounting proposed
by regulators: APB 25 “recognize nothing”, SFAS 123 (revised) “recognize ESO expense”,
FASB Exposure Draft “recognize and expense ESO asset” and “recognize ESO asset and
ESO liability”. Our theoretical analysis shows that only grant date recognition of an
asset and a liability, and subsequent marking-to-market of the liability, results in
accounting numbers that accurately capture the dilution effects of ESOs on current
shareholder value when used in the residual income valuation model. The other
accounting methods lead to over-estimates of current equity value. Out-of-sample and
in-sample empirical tests are used to assess value relevance of the four accounting
methods. The out-of-sample tests compare contemporaneous equity market value
predictions based on each of the four methods. The in-sample tests compare the model
explanatory power from estimating equations relating to each of the four accounting
methods. The out-of-sample tests indicate the method with grant date asset and liability
recognition has the lowest prediction errors, followed by the Exposure Draft method, the
SFAS 123 (revised) method, and the APB 25 method. Findings from the in-sample tests
are largely consistent with our theoretical expectations and provide support for the grant
date recognition of an ESO asset and liability.

Key words: employee stock options, residual income valuation framework,
dilution effects



Motivation and Purposes

The policy debate over how firms should account for employee stock options
(ESOs) has been long and acrimonious. It focuses on whether it is appropriate to
recognize ESO-related expense and mark-to-market gains and losses in the income
statement, and ESO-related equity or liabilities and assets in the balance sheet. Recent
empirical research provides some insights relevant to these questions. For example,
Kirschenheiter et al. (2003, 2004) and Core et al. (2002) report evidence on the
importance of accounting for dilution effects in equity valuation; Hanlon et al. (2003)
shows that stock options are associated with future earnings growth; Bell et al. (2002), for
a sample of profitable software companies, shows that the market appears to value their
equity as if option grants create an intangible asset; and Aboody et al. (2004) shows the
market prices ESO expense as an expense after including controls for earnings growth.

We contribute to this literature in two main ways. First, we build on theoretical
work by Christensen and Feltham (2003) to identify the properties of valuation estimates
obtained using financial statement numbers from four ESO accounting methods central to
the policy debate as inputs to the residual income valuation model. This analysis
demonstrates the importance of recognizing both income statement and balance sheet
effects of ESOs from a “super clean surplus” perspective if the objective of financial
statements is to provide information relevant to valuing existing equity shares. The
accounting method most consistent with the super clean surplus perspective is that which
includes an ESO asset and liability on the balance sheet and mark-to-market gains and
losses on the liability in income. Second, for a sample of US firms, we examine the
empirical relation between stock prices and estimated financial statement numbers under
the four accounting methods. The empirical analysis suggests the accounting method
that is most consistent with the stock market valuation of companies is again that which
includes the ESO asset and liability on the balance sheet and mark-to-market gains and
loses on the liability in income. Overall, our results suggest that currently mandated
financial reporting standards provide incomplete information for existing shareholders.

We start with a model that captures certain key features of ESO transactions and is
simple enough to show how financial statement numbers from four different ESO
accounting methods might be used in an accounting-based valuation model. The
accounting methods we consider are (i) the intrinsic value approach, which we call the
APB 25 approach; (ii) the recognition of ESO expense, which we call the SFAS 123
(revised) approach; (iii) the recognition of an asset and its subsequent amortization as
ESO expense, which we call the Exposure Draft approach, and (iv) the recognition of an
ESO asset, its subsequent amortization as ESO expense and the recognition and
marking-to-market of an ESO liability, which we call the Asset and Liability approach.
Our analysis draws on Feltham (1995), which uses the residual income valuation model
(RIV) to demonstrate the importance of clarity over the claimants to be viewed as equity
holders when there are outstanding contingent equity claims."  The main objective of our
analysis is to emphasize the wealth effects of the four approaches to accounting for ESOs
that are left implicit in Feltham (1995) and Christensen and Feltham (2003).

! For a published version of the results, see Christensen and Feltham (2003, ch. 9).



Consistent with Feltham (1995) and Christensen and Feltham (2003), our analysis
indicates that of the four methods we consider, only the Asset and Liability approach
results in recognized book equity and net income amounts that, when used as inputs to
RIV, correctly identifies the economic dilution effects of ESOs on current shareholder
equity value. This is because it is the only method that applies what Christensen and
Feltham refer to as “super clean surplus accounting,” whereby income reflects all gains
and losses attributable to existing shareholders. Our analysis also shows that use of book
equity and net income numbers from the APB 25 and Exposure Draft methods result in
overestimates of the value of current shareholder equity. Specifically, these two
approaches yield book equity and net income numbers that, when used as inputs to RIV,
result in a valuation estimate equal to the sum of current equity value and ESO value.
Both methods satisfy “clean surplus” in that all gains and losses arising from transactions
not involving equity claimants pass through income. However, Christensen and Feltham
label them as “mixed surplus” accounting methods because their accounting amounts are
related to the value of the claims of both existing and potential future equity holders.

Our analysis yields an important new insight. We find that the SFAS 123 (revised)
approach results in book equity and net income numbers that, when used in RIV, would
also lead to overstatement of current equity value. However, the degree of
overstatement is lower than in the cases of the APB 25 and Exposure Draft approaches.
Estimated value based on SFAS 123 (revised) numbers captures the value of current equity
plus a fraction of ESO value. This is a troubling result because the SFAS 123 (revised)
approach is the approach mandated by the two leading accounting standard setting bodies
in the world, in the face of fierce opposition from much of the business community. Yet
it fails to provide book equity and net income numbers that, when used as inputs to
valuation, lead to easily interpretable valuation estimate. Its RIV valuation estimate is
neither the value of total equity claims nor the value of current equity claims.

The second main contribution of the paper is to examine empirically how well the
four accounting approaches reflect actual market pricing. We use publicly available data
to estimate the values of book equity and residual income (and relevant components) that
would be reported under each of the four accounting methods.?  Although the theoretical
analysis assumes perfect foresight with respect to the future residual income stream, our
empirical analysis adopts the extreme conservative assumption that the only information
available is current equity book value and current residual income (or components thereof)
for a given accounting method. We then estimate regressions of observed equity values
on equity book value and current residual income (and components) for each accounting
method. The accounting method that best reflects the market’s implied view of the
economic substance of ESOs will yield the accounting numbers that best explain market
value of equity.

To determine which accounting method best explains market value of equity, we
employ both out-of-sample and in-sample tests, based on S&P 500 firms with available
data from 1997-2001. The out-of-sample tests compare contemporaneous equity market

% The data needed for the ASB 25 and SFAS 123 (revised) approaches are readily available from SFAS 123
mandated disclosures, whereas the additional items needed to implement the Exposure Draft and
particularly the Asset and Liability approaches have to be approximated by the external analyst, with
attendant greater risks of measurement errors.



value predictions based on each of the four methods. The in-sample tests involve
comparisons of model explanatory power from two versions of estimating equations
relating to each of the four accounting methods. The first set of models includes residual
income and equity book value applicable to a given method, and the second set also
includes option fair value as an explanatory variable with its coefficient restricted to equal
minus one. A comparison of these two nested models is equivalent to testing whether
the appropriate value construct explained by the accounting items is the total value of all
equity claims, rather than the value of existing equity claims alone. We also compare the
relative explanatory power of models based on the different accounting methods.

We conduct our out-of-sample tests by estimating jack-knife regressions including
accounting amounts applicable to each of the four accounting methods. The
jack-knifing procedure generates firm-specific equity market value predictions using
regression coefficients estimated with data for all sample firms except the firm under
consideration. We compare equity value predictions across the four accounting methods
in terms of mean-square and mean-absolute error metrics. Based on the theoretical
modeling, we expect the lowest prediction errors for the Asset and Liability method,
highest prediction errors for the APB 25 and Exposure Draft methods, and prediction
errors between the two extremes for the SFAS 123 (revised) method. A different
empirically grounded expectation, based on findings in Barth, Beaver, Hand, and
Landsman (2006), is that out-of-sample equity market value predictions will improve with
sequential levels of earnings disaggregation. We exploit this alternative by developing
and testing a model that combines all of the ESO-based residual income and equity book
value components from the four accounting methods. Our empirical prediction is that
the Asset and Liability method will have the lowest prediction errors, followed by the
Exposure Draft method, the SFAS 123 (revised) method, and the APB 25 method. The
empirical evidence is mostly consistent with these latter empirical predictions.

We conduct our in-sample tests using the theoretical residual income valuation
model findings that for the APB 25 and Exposure Draft methods, equity market valuation
equations based solely on equity book value and residual income applicable to each
method will be incorrectly specified unless an estimate of the option fair value is added to
equity market value, whereas such adjustment is unnecessary for the Asset and Liability
method. We implement this adjustment by including our estimate of option fair value as
a regressor, with its coefficient restricted to equal minus one. Our theory provides no
clear prediction for the SFAS 123 (revised) method. We test these predictions by
estimating four pairs of equations (one pair for each method), and compare the relative
explanatory power of each set of regressors. Findings from these tests are largely
consistent with our theoretical predictions. Also, consistent with our predictions and the
out-of-sample test findings, the Exposure Draft and Asset and Liability valuation models
are better specified than those based on the SFAS 123 (revised) method.

Theoretical Analysis

Model setup

The manager’s net ESO compensation at exercise date T will be zero if the options
lapse unexercised. On the other hand, if the options are exercised, the economic value of



the manager’s ESO compensation will equal the amount by which the current total market

value of the n"™ shares received exceeds the amount X paid to acquire them. We can write
m’s option exercise decision at time T as

max(MV;{" = X,0) = MV{" —min(MV{", X), (1)

where the (currently uncertain) total market value of the n™ shares that might be issued
to m at that date is

©  Er[d"]
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where E;[.]is the expectations operator evaluated using risk-neutral probabilities based

on information available at date T and r is the (assumed constant) risk-free rate of interest.
The value of the ESO at grant date, OPV,, can be expressed in terms of the discounted

expected value of (1):
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where F(MV{")is the cumulative risk-neutral probability density function associated
with MV;". By the law of iterated expectations, we can use (2) to rewrite (3) as
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where E [X]=X[{dF(MV;")is the exercise price multiplied by the probability of the

option being exercised. As long as there is some probability that the option will be
exercised, it follows from (1) that the ESO will have a strictly positive value, i.e.,
OPV, > 0.

The date 0 value of the existing shareholders’ claim can be expressed as:
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A measure of equity value that “mixes” or “combines” the claims of existing and future

shareholders, MV(f, can also be derived.
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Residual income valuation

The next step is to examine what happens when accounting numbers in the place of
dividends are used to value equity. The residual income valuation (R1V) model is a
natural vehicle for this purpose because it expresses economic in terms of a book value
anchor and a premium based on the discounted present value of the excess of future
earnings over the normal return on book value (Preinreich, 1938; Edwards and Bell, 1961,
Peasnell, 1982; Ohlson, 1995). This provides a method of capturing all the wealth
effects of ESOs, both in how they are captured in equity book value and how the impact
the measurement of earnings.® If the clean surplus accounting relation holds then the
dividend discount model can be expressed in terms of current equity book value and
future residual incomes, as follows:

MV, =BV, + Z—Eo[R't]

2 L) ®

where BV, and Rl are the book value of equity at time 0 and the residual income for
period t, respectively, using ESO accounting method i. Residual income is a random
variable, defined as RI; = NI —rBV,',. NI is netincome for period t using

accounting method i.  If accounting violates the clean surplus relation, future residual
income flows would have to be adjusted by expected dirty surplus flows in order to
ensure articulation between equation (8) and the relevant dividend discount model.

We examine the consequences of applying the RIV model (8) to equity book value and
get residual income flows obtained under the four accounting alternatives.

Method 1
13 Eq[d,] _ Eo[X]
Vg = -
al+r)t @+r)

(9)

® A natural alternative approach would be to use the abnormal earnings growth (AEG) model developed by
Ohlson and Juettner-Nauroth (2005) as it does not assume that clean surplus accounting is employed and

can easily handle changes in the numbers of shares in issue. It can readily be shown that when net income
is measured under any of the four ESO accounting approaches considered in this paper the AEG model will

produce a value estimate equal to MV, + OPV,), if dividends are defined on a total net dividends basis.
Furthermore, if dividends are defined on a per share basis then the AEG value will always equal
MV, , regardless of the basis on which the accounting is done. As we shall see, this is not always the case

with the RIV model. While this makes the AEG model a potentially extremely useful model for many
practical investment purposes, it means it is not a suitable engine for obtaining insights into how equity
market value reflects ESO transactions. For the present study, an advantage of the RIV model is that it
makes use of both balance sheet and income statement items, whereas the balance sheet is superfluous in
the AEG model.



We therefore know that MV, = MV{ = MV +OPV,. Since OPV, must be positive

prior to expiration date, applying the RIV model to accounting numbers prepared under
method 1 over-estimates the value of current equity. The reason is that method 1 ignores
stock options in recognized net income and equity book value.

Method 2
;
=MV, - ——0 OPV
=T+ r)

1-@A+r)T
rT

(10)
=MV; + [1— }OPVO.
ESO accounting method 2 recognizes option equity over time, as a by-product of
recognizing option expense. Generally, the resulting valuation provides an estimate of

neither the MVy; nor MV; +OPV,.

This “neither fish nor fowl” result is troubling, given that method 2 is the
approach that both the FASB and the IASB have chosen to require companies to follow
in the future. Method 2 can be viewed as a variant of model 3, where an ESO asset is
recognized at grant date and then immediately written off to equity, after which the asset
is amortized as ESO expense against income. The effect of this is that dirty surplus
accounting is taking place.

Method 3
_ T ~ -
MvE = Imve +|1- 22850 Hopy Ly opy, - 11230 lopy,
rT rT (11)
=MV,

since MV, = MV; +OPV,. Method 3 results in an over-estimate of the value of

existing equity but correctly values the total of the claims of e and m.  As with method 1,
method 3 is a form of mixed surplus accounting because it reflects dividends flowing to
existing and potential future equity holders.

Method 4

0 1
MV, =BV, + Z Eo[R'tt] —OPV,
=1 ( +1)
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Insight into this result can be obtained by recalling that all the ESO expenses and gains
and losses on the ESO liability are accounted for on a “super-clean surplus” basis. In
which case, it follows that method 4 will yield an estimate of value that is a function of

d, and MV,". The Equation implies that MV,' = MV,’.



Empirical Design

The key empirical issue for our study is whether different approaches to
accounting for ESOs results in the recognition of ESO-related amounts that have different
dynamic properties, and hence different valuation characteristics that we can measure.

We estimate all four equations below using unscaled data (Barth and Kallapur, 1996) and
using year fixed-effects.

MVE, = o, +{aRI; + 2,OPTIONEXPENSE, + o, DOPTIONLIAB,
+a,[r x NETSESO, ]+ a;[r xOPTIONLIAB, 1}
Ha,BVy +a;NETESO, +;OPTIONLIAB, }+ &,

MVE, =a, + ,Rl;: +asBV; + &,

MVE; = a, +a,RI; +a,0PTIONEXPENSE; + BV +¢;

MVE;, =a, +{eRI}; +a,0PTIONEXPENSE; +a,[r x NETESO, ., I}
+{a BV, + a,NETESO, } + &,.

Sample and Data

The sample comprises 1,354 and 1,204 firm-year observations drawn from the
S&P Industrial Index, where the former (latter) sample is based on residual income
computed using the constant 12% (ValueLine firm-specific) equity cost of capital. The
sample period includes fiscal years 1997-2001, with 1996 being the first year for which
SFAS 123 data are available. Because construction of the change in option liability
variable requires lagged data, the sample period starts in 1997 instead of 1996. The
potential sample for use in cross-sectional regressions is 2,500 observations (5 years x
500 firms). We require firms to have earnings, equity market value, (non-negative)
equity book value, and ESO data necessary to estimate equity book value and residual
income under all four ESO accounting methods.*  To mitigate the effects of outliers, for
each variable appearing in the estimating equations, by year, we treat as missing any
observations that are in the extreme top and bottom one percentile (Kothari and
Zimmerman, 1995; Collins, Maydew and Weiss, 1997; Fama and French, 1998; Barth,
Beaver, Hand, and Landsman, 1999, 2004).  After imposing this requirement but before
imposing the ESO data availability requirement on a per share basis, the potential sample
size ranges from a low of 446 firm-year observations in 1997 to a high of 467 in 2000.
Earnings, equity book value and equity market value data are drawn from the Compustat
database, and ESO data are from a database provided to us by Jack Ciesielski of R.G.
Associates, Inc.

* Following Bell, Landsman, Miller, and Yeh (2002), we require positive beginning owner’s equity to
ensure that the firm’s cost of capital in calculating abnormal earnings (rBVE, , ) is positive. Also for the
case of the firm-specific equity cost of capital sample, we also require non-missing data for beta.



Summary and Concluding Remarks

We use the residual income valuation framework to compare the extent to which
four approaches to accounting for ESOs, reflecting variations of current and proposed
accounting standards, best capture the economic effects of ESOs on current equity market
value. We explicitly model the dilution effects on shareholder value of ESOs using a
dividend discount model and then use the residual income framework to derive the
implied equity value amounts associated with each ESO accounting method. Findings
from the theoretical modeling indicate that the only method that results in recognized
accounting amounts that accurately reflect the economic dilution effects of ESOs on
current shareholder equity value is that which recognizes an asset and liability at grant
date, and subsequently recognizes gains and losses on the liability in income. That is,
only the Asset and Liability method employs super clean surplus accounting, whereby
income reflects all gains and losses attributable to existing shareholders. The other
accounting methods all result in balance sheet and net income amounts that overstate the
value of current shareholder equity, whereby the APB 25 and Exposure Draft result in
balance sheet and net income amounts that reflect the sum of the value of current
shareholder equity value and the value of the stock options granted to employees, and the
SFAS 123 accounting method results in balance sheet and net income amounts that reflect
the sum of the value of current shareholder equity value and a fraction of the value of the
stock options granted to employees.

We use out-of-sample and in-sample tests to assess the value relevance of the four
accounting methods. The out-of-sample tests compare contemporaneous equity market
value predictions based on each of the four methods. The in-sample tests compare the
model explanatory power from two versions of estimating equations relating to each of
the four accounting methods. Findings from the out-of-sample tests indicate the Asset
and Liability method has the lowest prediction errors, followed by the Exposure Draft
method, the SFAS 123 method, and the APB 25 method. Findings from the in-sample
tests are largely consistent with our theoretical predictions. The Exposure Draft and the
Asset and Liability models appears to be generally better specified than that based on the
SFAS 123 (revised) method.

The empirical evidence presented in the study suggests that the APB 25 “do
nothing” method is inferior to the methods of accounting for ESOs that include some
form of ESO recognition, at least when judged in terms of how they are reflected in
market pricing. Our evidence also suggests that ESO accounting that does not involve
recognition of an asset at grant date—as is the case for IFRS 2 and for the SFAS 123
(revised) method—is likely to be less value relevant. In addition, our evidence is largely
consistent with the superiority of additional grant date recognition of an ESO liability and
subsequent marking-to-market of that liability. We caution that these policy conclusions
are subject to the several important caveats, notably that our theory and empirical tests
are based on the valuation context and that all the firms in our sample use the APB 25
method. It is impossible to predict the effects on market pricing of ESO accounting
amounts once a new standard is adopted because managerial actions could be affected by
the imposition of a new ESO accounting method by standard setters.
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