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SFAS 123 Stock-Based Compensation Expense

and Equity Market Values

1. Introduction


The objective of this study is to understand the relation between equity market values and stock-based employee compensation expense that is disclosed, but not recognized in determining net income, under Statement of Financial Accounting Standards (SFAS) No. 123 (Financial Accounting Standards Board (FASB) [1995]; hereafter stock-based compensation expense).  The accounting treatment of stock-based compensation, particularly that related to employee stock options, has long been a highly controversial financial reporting issue, generating heated debate among managers, auditors, investors, capital market regulators, and accounting standard setters.  The controversy centers on whether the value of stock options issued to employees is an expense of the firm that can be measured reliably enough for recognition as an expense in determining net income.  Our findings indicate that investors view unrecognized stock-based compensation expense disclosed under SFAS 123 as an expense of the firm, measured with sufficient reliability to be reflected in their valuation assessments.
The FASB, among others, believe that the value of stock-based compensation is an expense that should be recognized in determining net income (FASB [1995]).  It argues that issuing stock options transfers claims on the firm’s equity from existing shareholders to employees, i.e., employee stock options have a dilutive effect on existing shareholders.  Because employees provide services to the firm, the value of the transferred ownership claims represents a cost of generating earnings.  Opponents to recognition argue that the value of employee stock options cannot be measured reliably because extant option value estimation technology is not suitable for employee options, which have unique characteristics, and estimation of option values requires exercise of substantial management discretion.  They also argue that stock options align more closely employees’ incentives and those of existing shareholders, resulting in incentive benefits that increase current and future earnings, which offset the cost of dilution.  Recognizing stock-based compensation expense and not recognizing an associated intangible asset fails to consider the value associated with this expected increase in earnings.

We test the relation between equity market values and stock-based compensation expense disclosed under SFAS 123, incremental to net income, equity book value, and expected earnings growth.  To the extent that investors view stock-based compensation expense disclosed under SFAS 123 as measuring costs associated with stock-based compensation with sufficient reliability, and that associated incentive benefits are reflected in net income, equity book value, and expected earnings growth, we predict a negative relation between stock-based compensation expense and equity values.  

To obtain data for our tests, we hand collect disclosures relating to stock-based compensation for 534 firms in the Standard and Poors (S&P) mid-capitalization and small-capitalization indices.  A common form of employee stock-based compensation is stock options with exercise price and number of options fixed at the date of grant.  Under SFAS 123, firms can calculate recognized compensation expense relating to these options based on an option pricing model or on the difference between the firm’s stock price at the grant date and the option exercise price, which typically equals zero.  If a firm chooses the zero expense alternative, as virtually all firms do, it must disclose pro forma net income, i.e., net income under the option pricing-based calculation alternative.  Thus, we collect pro forma net income, option pricing model inputs used by the firm in estimating the value of its granted options, the resulting option fair value, and other items related to the firm’s stock options.  Our data span 1996 through 1998, the years for which SFAS 123 disclosures are available to us; SFAS 123 became effective for option grants after December 15, 1995.  We use analyst forecasts of long-term earnings growth obtained from I/B/E/S as a proxy for expected earnings growth.  

Option-pricing theory indicates that option values, a primary determinant of stock-based compensation expense, are a positive function of the price of the underlying stock, even when the intrinsic value of the option equals zero, i.e., when the exercise price equals the stock price.  This results in a relation between price and stock-based compensation expense that is unrelated to the hypothesized relation between price and stock-based compensation expense as a component of net income (hereafter the “mechanical” relation).  Thus, following Aboody [1996], we use an instrumental variables approach to construct our stock-based compensation expense variable.  The instruments include option pricing model inputs, vesting period, and number of options granted, all of which are disclosed by sample firms as inputs to their calculation of stock-based compensation expense, as well as net income, equity book value, and expected earnings growth.  The option pricing model inputs are expected volatility, option life, dividend yield, and risk-free interest rate.

Our findings indicate that investors view unrecognized stock-based compensation expense disclosed under SFAS 123 as an expense of the firm, after controlling for benefits associated with option incentive effects, as reflected in net income, equity book value, and expected earnings growth.  Finding a significant negative relation between stock-based compensation expense and equity values also indicates that stock-based compensation expense is sufficiently reliably measured to be associated with investors’ firm valuation assessments (Barth, Beaver, and Landsman [2001]).  We also find, as expected, a significant positive relation between equity values and the other explanatory variables, including analyst forecasts of earnings growth.

Consistent with the equity values-based findings, we also find a significant negative relation between returns and change in stock-based compensation expense, incremental to net income and changes in net income and expected earnings growth.  This finding indicates that stock-based compensation expense reflects on a timely basis changes in investor-perceived costs associated with stock-based compensation.  It also indicates that our equity values-based findings are not attributable to intertemporally constant correlated omitted variables.

We next investigate whether stock-based compensation expense reflects positive valuation effects associated with current and/or expected earnings.  Our objective is not to determine the costs and benefits associated with stock-based compensation.  Rather, because findings from our primary tests indicate that stock-based compensation expense reflects costs associated with stock-based compensation, we seek to determine whether benefits associated with stock-based compensation that are correlated with stock-based compensation expense are reflected in expected earnings growth and/or current net income and equity book value.  

To this end, we estimate the valuation relation omitting expected earnings growth.  If stock-based compensation expense under SFAS 123 reflects not only costs associated with stock-based compensation, but also benefits as reflected in positive valuation effects of expected earnings growth, then the relation between stock-based compensation expense and equity values will be less negative when the valuation equation omits expected earnings growth.  Consistent with this, in this specification we find that the relation between stock-based compensation expense and equity values is insignificantly positive.  Thus, omitting expected earnings growth has a significant effect on the relation between stock-based compensation expense and equity values.  However, we find that it has little effect on the relation between equity values and net income or equity book value.  These findings indicate that a noticeable portion of the benefits associated with incentive effects of stock-based compensation are reflected in expected earnings.  
Because high growth firms are more likely to use stock options as employee compensation, an alternative explanation for finding that stock-based compensation expense and expected earnings growth are positively related is that stock-based compensation expense reflects positive valuation effects of general growth opportunities, not those associated with options’ incentive effects.  
To investigate this possibility, we estimate the valuation relation interacting stock-based compensation expense and expected earnings growth.  We find that the relation between stock-based compensation expense and equity values is significantly less negative for firms with higher expected earnings growth.  This finding is consistent with benefits associated with incentive effects of stock-based compensation being reflected in expected earnings growth, and not solely attributable to stock-based compensation being correlated with general growth opportunities.  
In contrast, we find that the relation between stock-based compensation expense and equity values is not less negative in a valuation relation that omits current net income.  This finding indicates that if incentive benefits associated with stock-based compensation are reflected in current net income, the portion is small.

We conduct additional tests to understand further the relation between equity values and disclosed stock-based compensation expense.  First, we permit the relation between stock-based compensation expense and equity values to vary with employee turnover.  To the extent that stock-based compensation expense disclosed under SFAS 123 captures costs of dilution associated with stock-based compensation, we expect and find that the relation between stock-based compensation expense and equity values is significantly more negative for firms with more option cancellations and shorter option lives, our proxies for employee turnover.  Second, although we construct our stock-based compensation expense variable using a linear instrumental variables approach when the relation between option pricing model inputs and option values is nonlinear, our inferences are unaltered by using nonlinear specifications.  Finally, robustness checks indicate that our findings are not confounded by the possibility that the number of options granted is a choice variable of the firm.



The remainder of the paper proceeds as follows.  Section 2 discusses background relating to financial reporting for employee stock-based compensation and prior research.  Section 3 outlines our research design and Section 4 describes the data and presents descriptive statistics.  Section 5 presents our findings, Section 6 offers additional analyses, and Section 7 concludes.

2.  Background

2.1.  accounting for stock-based compensation

Accounting for stock-based compensation is specified in Accounting Principles Board Opinion (APB) No. 25 (APB [1973]) and SFAS 123.  Under APB 25, stock-based compensation expense is the difference at the measurement date between the stock price and option exercise price, times the number of options.  The measurement date is the date at which the exercise price and number of options are known.  Thus, for fixed option grants the measurement date is the grant date, and for performance-based grants the measurement date is the date at which the performance criteria are met.  Because for most fixed option grants the exercise price equals the stock price at the date of grant, compensation expense under APB 25 equals zero.  


Subsequent to the issuance of APB 25, Black and Scholes [1973] made it clear that options have value other than that associated with the difference between the stock price and exercise price.  Thus, the FASB revisited accounting for stock-based compensation and, in 1993, issued an exposure draft of a standard (FASB [1993]) that proposed stock-based compensation expense be calculated based on option fair values at grant date, estimated using an option pricing model.  Largely because of political pressure, the FASB modified its proposal to permit firms to apply the measurement provisions in APB 25 or to apply those in SFAS 123. 


Under SFAS 123, stock-based compensation expense is calculated based on the option’s fair value at the measurement date.  SFAS 123 specifies that option values must be calculated using an option pricing model that takes into account the option’s exercise price, the current stock price, and the expected life of the option, dividend yield, risk-free interest rate, and, for publicly traded firms, stock price volatility.  Use of the expected life of the option, rather than its stated term to maturity, reflects the fact that employees systematically exercise options early because employee stock options are nontransferable (Huddart and Lang [1996]).  Transferability is typically assumed in option pricing models that use the stated term to maturity as the option life.  To compute stock-based compensation expense, the fair value per option is multiplied by the number of options expected to vest, and that amount is amortized over the vesting period.
  Use of the number of options expected to vest, rather than the number granted, reflects the fact that not all granted options vest because some employees terminate employment before the end of the vesting period.  As stock-based compensation expense is recognized, so is equity.

If a firm measures compensation expense under APB 25, it must disclose, among other items, pro forma net income, which is net income if stock-based compensation expense were measured under SFAS 123.  Virtually all firms apply the measurement provisions of APB 25 and disclose pro forma net income under SFAS 123, permiting us to calculate stock-based compensation expense for use in our tests.  Other disclosures required under SFAS 123 that we also use in our tests include inputs to the option fair value calculation, estimated fair value of options granted, vesting period, and number of options granted, forfeited, and exercised.  Inputs to the option fair value calculation are option exercise price and expected option life, dividend yield, risk-free interest rate, and stock price volatility.

The debate surrounding the issuance of SFAS 123 was one of the most politically controversial in the FASB’s history.
  A bill was introduced into the U.S. House of Representatives, and Congressional hearings were held, to prevent the FASB from issuing a final standard consistent with the exposure draft.  Opponents argued for footnote disclosure rather than recognition in part because they claimed it was not possible to measure reliably stock-based compensation expense.  Their reliability concern stems from the questionable applicability to employee stock options of extant option pricing models.  It also stems from the ability of managers, who actively fought issuance of the standard, to exercise their discretion in such a way as to limit the standard’s effectiveness, perhaps in an effort to undermine SFAS 123 and avoid reconsideration of the standard’s nonrecognition provisions.  

2.2.  related research
Aboody [1996] calculates the value of outstanding employee stock options using estimates of inputs to an option pricing model and finds a significant negative relation between share prices and the estimated option values, after controlling for the mechanical relation between option values and share prices.  We extend Aboody [1996] in four primary ways.

First, and perhaps most importantly, we study stock-based compensation expense disclosed under SFAS 123.  Thus, our inferences relate directly to the additional stock-based compensation expense calculated and disclosed under SFAS 123.  This avoids problems Skinner [1996] identifies with the researcher-estimated amounts in Aboody [1996].  In particular, Aboody [1996] must assume an option pricing model and how model inputs are affected by the unique characteristics of employee stock options, such as vesting provisions and nontransferability.  We use amounts calculated by firms as representing the fair value of their employee stock options and stock-based compensation expense.  Also, Aboody [1996] must estimate the option valuation model inputs.  Under SFAS 123, firms must disclose the inputs they use to estimate option values.
  Skinner [1996] notes that because the data in Aboody [1996] are not reported in financial statements, strong assumptions are required about the role of capital market participants.  
Using data disclosed by firms also permits us to investigate whether any inherent measurement error or effects of management discretion exercised in determining the amounts is sufficient to eliminate the value-relevance of stock-based compensation expense under SFAS 123.  Aboody’s [1996] results suggest that a researcher can estimate the value of all options outstanding with some reliability.  However, Aboody [1996] does not investigate whether SFAS 123 stock-based compensation expense is reliably measured.

Second, we provide evidence that stock-based compensation expense is correlated with the valuation effects of expected earnings growth and, thus, incentive effects of stock-based compensation, as perceived by investors, are reflected in years subsequent to grant.  Aboody’s [1996] evidence that the negative relation between share prices and values of options granted as many as ten years before the equity valuation equation year is primarily attributable to older option grants is consistent with this, but the evidence is indirect.  In particular, Aboody [1996] interprets this finding as indicating that the benefits associated with options are not reflected in net income until several years after grant.  In contrast, we include options granted at most two years before the equity valuation equation year and test predictions relating to the valuation effects of growth in future earnings expected at that time.  
Third, we find a significant negative relation between returns and change in stock-based compensation expense.  Skinner [1996] interprets Aboody’s [1996] failure to find a significant relation as evidence of measurement error in the instrumental variables-based estimates.  Fourth, we expand the instrumental variables approach used to control for the mechanical relation between option values and share prices.  As Skinner [1996] notes, measurement error introduced by this procedure can affect inferences.  Aboody’s [1996] instruments are number of options outstanding, granted over the prior ten years.  We use an expanded set of instruments and investigate the robustness of our inferences to using a nonlinear specification.  
Three concurrent working papers investigate SFAS 123 disclosures in limited settings.  Using disclosures in only 1996, Rees and Stott [1998] find a significant positive relation between stock-based compensation expense and share prices and returns.  However, Rees and Stott [1998] does not control for the mechanical relation between share prices and option values, which, as we show below, can affect inferences.  Chamberlain and Hsieh [1999] reports inferences similar to ours relating to investors viewing stock-based compensation as an expense, but uses only 1996 disclosures for firms in seven industries.  Bell, Landsman, Miller, and Yeh [2000] uses disclosures for 1998, 1997, and 1996, but focuses on firms in only one industry, computer software, and does not control for the mechanical relation between share prices and option values.  Focusing on the intangible asset provisions of the exposure draft, Bell, Landsman, Miller, and Yeh [2000] concludes that recognition of an asset at the grant date best reflects the market’s valuation of employee stock option transactions and reports sensitivity checks suggesting the asset may have a useful life longer than the option vesting period.
  None of these studies investigates whether stock-based compensation expense reflects valuation effects associated with expected earnings growth.

3.  Research Design

Our objective is to understand the valuation implications of stock-based compensation expense.  Thus, we focus our tests on the following equation: 

Pit = (0 + (1 BVit + (2 NIit + (3 LTGit + (4 COMPXit + (1it.


(1)

P is share price, BV is equity book value, NI is net income, LTG is mean year-end analyst three-to-five year I/B/E/S earnings growth forecast, and COMPX is net income minus pro forma net income disclosed under SFAS 123, all measured at fiscal year end.  BV, NI, and COMPX are deflated by number of shares outstanding and i and t denote firms and years.
  

Equation (1) is consistent with Ohlson [1995], where COMPX is a component of net income and linear information dynamics specify the time-series properties of abnormal earnings in terms of net income.  Because under SFAS 123 stock-based compensation expense has no effect on BV, (1) does not include an unrecognized stock-based compensation component of BV.
  We include LTG in (1) because Liu and Ohlson [2000], among others, shows that when accounting is conservative expected future abnormal earnings are reflected in equity prices before they are reflected in equity book value and net income (see also, e.g., Barth, Clement, Foster, and Kasznik [1998]).  Thus, LTG can capture benefits associated with stock-based compensation not yet reflected in current net income.  As a result, including LTG in (1) enables us to test whether SFAS 123 stock-based compensation expense, which is intended to capture the cost of stock-based compensation, has a negative relation with share price.  Also, because stock-based compensation expense and growth likely are positively correlated, omitting LTG from (1) could affect our inferences relating to COMPX (Skinner [1996]).


Based on prior research, we predict the coefficients on equity book value, BV, net income, NI, and expected earnings growth, LTG, i.e., (1, (2, and (3, are positive.  If investors view SFAS 123 stock-based compensation expense, COMPX, as an expense, and to the extent that any associated incentive effects are reflected in net income, equity book value, and expected earnings growth, we predict (4 is negative.  If COMPX has the same valuation characteristics as other components of NI, then 2 will equal –4.  

Option-pricing theory indicates that the values of stock options are a positive function of the price of the underlying stock, even when the option’s intrinsic value equals zero, i.e., when the exercise price equals the stock price.
  Thus, there likely is a relation between share price and stock-based compensation expense that is unrelated to the hypothesized relation between share price and stock-based compensation expense as a component of net income (Aboody [1996]).  Although P is share price at fiscal year end and the price affecting the option values comprising COMPX is price at the option grant date, the two prices are highly positively correlated.
  Failure to consider the effects of this correlation could bias upwards the coefficient on COMPX in (1).  Thus, following Aboody [1996], we use an instrumental variables approach in an attempt to purge COMPX of this correlation.  

Specifically, we replace COMPX in (1) with COMPX*, which is the predicted value from a regression of COMPX on instruments that we expect to be highly correlated with stock-based compensation expense, but uncorrelated with the error in (1) that arises because of COMPX’s mechanical relation to P.  Recall from Section 2 that COMPX is based on the option value at grant date times the number of options granted that are expected to vest, amortized over the vesting period.  Thus, in addition to BV, NI, and LTG, the instruments we use are the option pricing model inputs sample firms use to estimate option values and discloseunder SFAS 123, i.e., expected stock price volatility, VOL, option life from grant to exercise, LIFE, discount rate, INT, and dividend yield, DIV, together with the number of options granted in the fiscal year, OPT_GR, and the percentage of options vesting each year, VEST.
 


We estimate all equations separately by year because SFAS 123 applies to options granted after December 15, 1995, effectively resulting in a phase-in period equal to the vesting period, which, as reported below, typically is three or four years.  That is, in 1996, the difference between pro forma net income under SFAS 123 and net income relates to options granted in 1996.  In 1997 (1998), the difference typically relates to options granted in 1997 and 1996 (1998, 1997, and 1996).  Because COMPX is the aggregate of the amortization of the value of options granted in each year, we use the average over time of the instrumental variables.  For 1998 we use the average over 1996 through 1998, for 1997 we use the average over 1996 and 1997, and for 1996 we use the 1996 amounts.

4.  Data and Descriptive Statistics

4.1.  data

We collect data for firms in the S&P mid-capitalization (S&P 400 MidCap) and small-capitalization (S&P 600 SmallCap) indices.  We focus on these firms to increase the power of our tests because we expect that they have higher stock-based compensation expense as a percentage of net income than larger firms.  Also to increase the power of our tests, we strive to identify firms that have substantial stock-based compensation plans.  Thus, we rank all firms in the two indices based on the ratio of the number of shares reserved for stock option plans to the number of shares outstanding.  We then select the 600 firms with the largest ratios for which we are able to locate 1998 financial statements on EDGAR.  Of these 600 firms, 534 disclose all of the data required for our tests in at least one year.  Missing data result in 514, 534, and 486 observations in 1998, 1997, and 1996.


We hand collect data relating to stock-based compensation in fiscal years 1998, 1997, and 1996 from firms’ 1998 financial statement footnotes.  Specifically, for each year, we collect pro forma net income, fair value of granted options, option vesting period, and inputs for the option pricing model.  These inputs are expected stock price volatility, option life, discount rate, and dividend yield.  Many firms disclose ranges of these inputs across multiple option grants within the year; we use the median of the range.  We also hand collect the number of options granted, exercised, cancelled, outstanding, and exercisable, and the average exercise price for each category.  We obtain other financial statement and stock price data from Compustat.

4.2.  descriptive statistics

Table 1 presents the industry composition of the sample, in panel A, descriptive statistics for variables, in panel B, and correlations among the variables, in panel C.  Panel A reveals that sample firms represent many industries, although the distribution differs somewhat from the Compustat population.  However, no single industry represents more than 10% of the sample. 

Table 1, panel B, reveals that, on average, sample firms’ equity market values per share, P, substantially exceed their equity book values per share, BV.  It also reveals that the mean (median) of stock-based compensation expense per share, COMPX, is $0.12, $0.10, and $0.07 ($0.08, $0.06, and $0.04) in 1998, 1997, and 1996.  The increase over time is consistent with the phase-in provisions of SFAS 123.  These amounts are not inconsequential relative to the mean (median) reported net income per share, NI, in 1998, 1997, and 1996 of $0.88, $1.15, and $1.18 ($1.03, $1.21, and $1.08).  Analyst forecasts of long-term earnings growth, LTG, are consistent across years, with a mean (median) of 0.17 (0.15) indicating that, on average, analysts predict the sample firms’ earnings to grow by 17% (15%) per year over the subsequent three to five years.


Regarding the disclosed inputs to firms’ option pricing valuation models, the statistics in table 1, panel B, reveal that the mean (median) expected volatility, VOL, is 40%, 37%, and 37% (36%, 35%, and 35%) in 1998, 1997, and 1996.  The mean (median) expected life of granted options, LIFE, is approximately five and one-half (five) years.  Consistent with employees’ tendency to exercise options early (Huddart and Lang [1996]), this is considerably less than the typical ten-year contractual option life.  The expected risk free interest rate, INT, ranges across years from 5% to 6%, whereas the median is 6% in all years.  Expected dividend yield, DIV, is small in all three years, with means (medians) of 1% (0%).

Table 1, panel B, also indicates that the sample selection criteria are successful in identifying firms with relatively large option grants.  The mean number of options granted as a percentage of outstanding shares, OPT_GR, is 3%, 3%, and 4% in 1998, 1997, and 1996; the median is 2% in each year.  Yearly grants of this magnitude can result in substantial share dilution.  The table also reveals consistency in the vesting period across years; in all three years, the mean (median) vesting period is 3.2 (4) years, i.e., the mean (median) of VEST is 0.31 (0.25).  The statistics also reveal that granted options have substantial value.  In 1998, 1997, and 1996, the means (medians) of the fair value of granted options per share, FVOPT, are $9.59, $8.78, and $7.48 ($8.27, $7.66, and $6.49).  These are large relative to mean (median) share price of $24.70, $28.84, and $25.39 ($21.16, $26.41, and $23.25) for the three years.

Table 1, panel B, indicates that the means of COMPX* are almost the same as those of COMPX, which is by construction; the medians of COMPX* are somewhat larger.  Adjusted R2s from the untabulated regressions of COMPX on the instrumental variables used to construct COMPX*, are 0.38, 0.42, and 0.29 in 1998, 1997, and 1996, indicating the instruments explain a large portion of the variation in COMPX.  In 1998 and 1997 (1996), the coefficients on BV, LTG, OPT_GR, and VOL (OPT_GR and VOL) are significantly positive as expected; the coefficients on the other instruments are insignificantly different from zero.  Although the option value model inputs other than volatility, i.e., LIFE, INT, and DIV, and VEST are not individually significant in explaining COMPX, jointly they provide significant explanatory power in all three years (F = 13.87, 12.28, and 10.01; all p-values < 0.001).
Table 1, panel C, reveals that, as expected, price, P, is significantly positively correlated with BV and NI.
  P is also significantly positively correlated with DIV and significantly negatively correlated with VOL and OPT_GR.  Perhaps surprisingly, the Pearson correlation between P and LTG is significantly negative; the Spearman correlation is insignificantly different from zero.  However, these correlations are bivariate; we base our inferences on findings from the multivariate regressions reported below.  Panel C also reveals that P is significantly positively correlated with FVOPT and COMPX, but not significantly correlated with COMPX*.  These correlations are consistent with a positive mechanical relation between option value and share price, which the instrumental variables approach effectively mitigates.  It also reveals that, as expected, FVOPT is significantly positively correlated with BV, NI, LTG, COMPX, LIFE, and INT, and significantly negatively correlated with DIV, based on the Spearman correlation.  The correlation between FVOPT and VOL is insignificant.  As expected, COMPX* is significantly positively correlated with COMPX, FVOPT, and several of the instruments.  

5.  Findings

5.1.  stock-based compensation expense and equity market values
Table 2 presents summary statistics from (1) estimated using reported stock-based compensation expense, COMPX.  We present these findings as a benchmark to assess the effect of the mechanical relation between share price and option values on the relation between share price and stock-based compensation expense.  Consistent with predictions and prior research, the coefficients on BV and NI are significantly positive in all three years, as is the coefficient on LTG.  However, contrary to predictions based on investors viewing COMPX as an expense, the coefficient on COMPX also is positive in all three years, and significantly so in 1998.  The coefficient estimates (t-statistics) are 9.75, 4.82, and 5.05 (1.72, 1.08, and 0.98) in 1998, 1997, and 1996.
  To the extent that any incentive effects associated with stock-based compensation are captured by net income, equity book value, and expected earnings growth, these results are consistent with a positive relation between option values and share price, rendering the findings inconclusive as to whether investors view SFAS 123 stock-based compensation expense as a reliably measured expense of the firm.


Table 3 presents summary statistics from (1) estimated using COMPX*, which is stock-based compensation expense purged of its mechanical relation with price.  Table 3 reveals that, as expected and consistent with table 2, the coefficients on BV, NI, and LTG are significantly positive in all three years.  The coefficients on these three variables are of the same order of magnitude and significance as those in table 2, indicating that using COMPX* in place of COMPX has little effect on these variables, although the findings reveal a slight shift in explanatory power from NI in table 2 to BV and LTG in table 3.  However, in striking contrast to table 2, the coefficient on COMPX* is negative in all three years, and significantly so in 1998 and 1997 (t = –2.32, –2.59, and –1.51 in 1998, 1997, and 1996).  These findings are consistent with the positive coefficient on COMPX in table 2 being attributable to the mechanical relation between share price and option values.  More importantly for our research question, the findings indicate that, after controlling for any option incentive effects reflected in net income, equity book value, and forecasted earnings growth, investors view SFAS 123 stock-based compensation expense as an expense of the firm, measured with sufficient reliability to be reflected in their valuation assessments.  However, in all three years untabulated statistics reject the null hypothesis that the coefficients on COMPX* and NI are equal, suggesting that COMPX* has valuation characteristics different from those of other components of NI.


To determine whether changes in stock-based compensation expense are associated with changes in price, or equivalently returns, we estimate the following equation:

RETit = 0 + 1 NIit + 2 (NIit + 3 (COMPX*it + 4 (LTGit + (2it

(2)

where RET is annual share return, and ( denotes annual change.  All variables are deflated by share price at the beginning of year t.

Table 4 presents summary statistics from (2), which are consistent with those in table 3.  In particular, as predicted, the coefficient on the change in stock-based compensation expense, (COMPX*, is significantly negative in both years (t = –2.31 and –3.40).  Also as predicted, the coefficients on net income, NI, change in net income, (NI, and change in expected long-term earnings growth, (LTG, are significantly positive in both years, except for that on (LTG in 1997.  These findings reveal that increases in stock-based compensation expense are associated with decreases in share prices, after controlling for changes in expected long-term earnings growth, net income, and changes in net income.  These findings also increase our confidence that the findings reported in table 3 are not attributable to potential bias caused by intertemporally constant correlated omitted variables.

5.2.  stock-based compensation expense and expected earnings growth

The significant negative coefficient on COMPX* ((COMPX*) in table 3 (table 4) is consistent with costs associated with stock-based compensation, presumably arising from the options’ dilutive effect on shareholder value.  However, a primary reason firms issue stock options to employees is to align employees’ interests with those of shareholders and motivate the employees to work to increase firm value.  These incentive effects, which eventually manifest as earnings, can offset the option’s dilutive effects.  To the extent there is a relation between stock-based compensation and expected earnings growth, LTG in (1) could act as a control for these expected future incentive effects, thereby permitting us to determine that investors assess as an expense dilution costs associated with stock-based compensation.
  Our analyses are not intended to establish that higher stock-based compensation results in higher growth in earnings.  It is possible that firms with high growth opportunities grant more stock options to employees.  However, establishing that stock-based compensation and the valuation effects of expected earnings growth are positively related lends support to claims by some that stock-based compensation is associated with an intangible asset.  It also lends support to claims by the FASB that because employees are not obligated to render services, the intangible asset is not recognizable under the FASB’s Conceptual Framework because these expected future earnings are not probable future benefits controlled by the firm as a result of past transactions and events (FASB [1995], ¶92-96).

To determine whether expected earnings growth reflects some of the benefits associated with stock-based compensation, we omit LTG from (1) and test the prediction that the coefficient on COMPX* is less negative than when LTG is included in the estimation equation.  This prediction is based on positing a positive relation between stock-based compensation expense and the valuation effects of expected earnings growth.  If the costs of stock-based compensation reflected in COMPX* and the positive valuation effects of expected earnings growth reflected in share price and LTG essentially offset one another, the coefficient on COMPX* will not be significantly different from zero; if the positive valuation effects exceed (are less than) the costs, the coefficient on COMPX* will be positive (negative).  It is not possible to predict the sign of COMPX*’s coefficient because it depends on the relative bargaining power of employers and employees for our sample firms.

Table 5, panel A, presents summary statistics from (1), omitting LTG.  It reveals that omitting LTG has a dramatic effect on COMPX*’s coefficient.  As predicted, the coefficient on COMPX* is significantly less negative than in table 3.  In particular, it is positive, but insignificantly different from zero in all three years (t = 0.10, 0.94, and 0.96).  The insignificance of the coefficient also suggests that the expected incentive effects of stock-based compensation reflected in COMPX* and price effectively offset the cost of dilution documented in table 3.  Interestingly, omitting LTG has relatively little effect on the coefficients on BV and NI.  For BV, the coefficient (t-statistic) in table 5, panel A, is 0.67, 0.96, and 0.49 (6.55, 11.26, and 5.33) for 1998, 1997, and 1996 compared with 0.88, 1.19, and 0.65 (7.72, 13.25, and 6.98) in table 3.  The analogous statistics for NI are 3.04, 3.49, and 4.40 (7.42, 9.39, and 9.86) for 1998, 1997, and 1996 in table 5, panel A, compared with 2.69, 3.33, and 4.30 (6.49, 9.28, and 9.97) in table 3.
We interpret these findings as suggesting that a noticeable portion of the benefits associated with the incentive effects of stock-based compensation are reflected in expected earnings growth.  However, because high growth firms are more likely to use stock-based compensation, an alternative explanation is that stock-based compensation expense reflects the positive valuation effects of general growth opportunities.  Thus, 
we also estimate (1), interacting stock-based compensation expense and expected earnings growth.  If stock-based compensation expense reflects positive valuation effects associated with expected earnings, we predict that the coefficient on COMPX* is less negative for firms with higher LTG.  Specifically, we estimate (3) and predict that (5 is positive.

Pit = (0 + (1 BVit + (2 NIit + (3 LTGit + (4 COMPX*it + (5 LTGit ( COMPX*it + (3it

(3)

Table 5, panel B, presents the findings and reveals that, as predicted, the coefficient on LTG ( COMPX* is positive in all three years, and significantly so in 1998 and 1997 (t = 1.91, 2.63, and 0.71 in 1998, 1997, and 1996).  Consistent with table 3, the coefficients on BV, NI, and LTG are significantly positive in all three years, except for the coefficient on LTG in 1998, which is positive but insignificantly different from zero.  Also consistent with table 3, the coefficient on COMPX* is negative in all three years, and significantly so in 1998 and 1997.  These findings are consistent with a noticeable portion of the benefits associated with incentive effects of stock-based compensation being reflected in expected earnings growth.  Also, these findings suggest that the valuation effects of expected earnings growth in table 3 are not solely attributable to general growth opportunities, but are at least partially attributable to benefits associated with incentive effects of stock-based compensation.

Thus far our analyses focus on incentive benefits associated with stock-based compensation that are reflected in share prices and expected earnings growth (Aboody [1996]; Skinner [1996]).
  To provide further insights into the relation between COMPX* and LTG, we conduct two additional analyses.  First, some incentive effects reflected in COMPX* could be reflected in current NI and, therefore, in BV, i.e., these incentive effects are realized, not expected.  To investigate this possibility, we estimate (1) omitting NI and using (BV – NI), in place of BV.  To the extent that incentive effects are reflected in current net income, the coefficient on COMPX* will be less negative, or even positive, in this alternative specification.  Untabulated findings reveal that the coefficient on COMPX* is significantly negative in all three years – more negative than in table 3, inconsistent with incentive benefits related to COMPX* being fully reflected in current NI.

Second, an alternative explanation for finding a significant positive relation between stock-based compensation expense and expected earnings growth is that LTG measures expected growth with error, and the error is correlated with COMPX*.  Thus, the significance of COMPX*’s coefficient could be attributable to COMPX*’s correlation with measurement error in LTG not its own explanatory power.  This could occur if, for example, analysts are overoptimistic in their earnings growth forecasts for high technology firms, which also tend to use more stock-based compensation.  If this is the case, then LTG’s coefficient will be insignificant in (1) omitting COMPX*.  Inconsistent with this, and consistent with LTG also reflecting growth opportunities unrelated to stock-based compensation, untabulated findings reveal that the coefficient on LTG in this specification is significantly positive in all three years.  Untabulated coefficients (t-statistics) are 0.34, 0.46, and 0.39 (3.16, 5.81, and 5.65), compared with 0.53, 0.59, and 0.44 (3.93, 6.31, and 5.77) in table 3.  Although the LTG coefficient is attenuated somewhat from that in table 3, its significance indicates that COMPX*’s significance in table 3 is not simply attributable to COMPX* undoing measurement error in LTG.

6.  Additional Analyses

6.1.  employee turnover
To understand further the relation between equity values and stock-based compensation expense, we permit the relation to vary with employee turnover.  To the extent stock-based compensation expense disclosed under SFAS 123 captures benefits associated with stock-based compensation, the relation between COMPX* and share price will be more negative for firms with higher employee turnover.  To test this, we estimate (4) and predict (5 is negative:

Pit = (0 + (1 BVit + (2 NIit + (3 LTGit +(4 COMPX*it + (5 DTURNit ( COMPX*it + (4it
(4)

TURN is a proxy for employee turnover and the prefix D denotes an indicator variable that equals one if employee turnover is greater than the sample median, and zero otherwise.  We use two proxies for employee turnover.  The first is CANCEL, the ratio of options cancelled during the year to the number of shares outstanding.  Because firms cancel stock options if employees leave the firm prior to the end of the vesting period, we assume that firms with more option cancellations likely have higher employee turnover, and therefore have lower benefits associated with their stock options, all else equal.  The second proxy is LIFE, expected option life.  As with to CANCEL, we assume that firms with shorter expected option life likely have shorter employee tenure and, thus, have lower benefits associated with their options.
  
Table 6, panel A, presents summary statistics from (4) using CANCEL as the turnover proxy.  As predicted, the coefficient on DCANCEL ( COMPX* is negative in all three years, and significantly so in 1998 and 1997 (t = –2.05, –3,42, and –0.60).  These findings suggest investors expect firms with higher turnover, as reflected in cancelled options, to have lower incremental benefits associated with employee stock options.
  Panel B presents summary statistics from (4) using LIFE as the turnover proxy.  It reveals similar findings in that the coefficient on DLIFE ( COMPX* is negative in all three years, but only significantly so in 1997.

6.2.  nonlinearities in stock-based compensation expense

Option pricing formulas are nonlinear in the inputs, and COMPX is not additive in the number of options granted and the vesting period.  Yet, the instrumental variables approach to estimating COMPX* expresses COMPX as a linear function of the instruments.  The instrumental variables approach is necessary because not all of the inputs necessary to calculate COMPX are disclosed, e.g., management estimates of the number of options expected not to vest, components of aggregation of stock options granted in 1998, 1997, and 1996 (1997 and 1996) for COMPX in 1998 (1997), and any reload options or other changes to outstanding options that affect COMPX.  However, using a linear specification could result in inefficient estimates of COMPX*.  It also could result in biased estimates of COMPX*’s coefficient to the extent the omitted nonlinear effects are correlated with the explanatory variables, such as analyst forecasts of long-term earnings growth.  

Thus, as an alternative to the instrumental variables approach, we use simulations to estimate option values that are not dependent on share price and then estimate total option grant fair values.  Specifically, for each firm-year, we calculate one hundred Black and Scholes [1973] model option values, using the firm’s disclosed valuation inputs and share price ranging from $1 to $100.  Because employee stock options covered by the nonrecognition provisions of SFAS 123 are granted at-the-money, we set the strike price equal to each of the one hundred prices.  For each firm, we set the grant date option value equal to the mean of the one hundred simulated option values.  Untabulated statistics reveal that the correlation between this grant date option value and share price is less than 0.10 in each of the three years, indicating that this technique largely controls for the mechanical relation between share price and option values.  Total grant date option value equals the firm’s constructed grant date option value multiplied by the number of options granted by the firm.  We then estimate (1) using this variable in place of COMPX.

Untabulated findings reveal that, consistent with table 3, the coefficient on total grant date option value is negative in all three years, and significantly so in 1998 and 1997 (t = –2.22, –2.03, and –1.33 for 1998, 1997, and 1996).  These findings are consistent with the instrumental variables approach controlling for bias induced by the mechanical relation between share price and option values evident in table 2, and indicate that our primary inferences are not attributable to error induced by the linear specification of the instrumental variables equation.
  

The advantage of this simulation approach is that it obviates the need to construct stock-based compensation expense using instrumental variables.  The disadvantage is that the approach is limited to total grant date option values because we do not have sufficient information to reconstruct stock-based compensation expense under SFAS 123.  Thus, although this approach provides evidence on the robustness of our findings to a nonlinear specification, it cannot replace our primary tests relating to stock-based compensation expense under SFAS 123.

6.3.  number of options granted as a choice variable
Our primary analysis controls for the mechanical positive relation between share price and option values, a key determinant of stock-based compensation expense.  However, if the firm grants to its employees a given dollar value of options, rather than a given number of options, the firm might grant fewer options as its share price rises.  Thus, number of options granted, another key determinant of stock-based compensation expense, could be a choice variable of the firm (e.g., Core and Guay [2001]).  If so, there could be a negative mechanical relation between share price and number of options granted, which could confound our inferences.  Although substantially smaller than the correlation between price and option values of 0.57 (0.65), the Pearson (Spearman) correlation between price and number of options granted reported in table 1 is significantly negative, –0.15 (–0.18). 
Findings from several sensitivity analyses reveal that our inferences are not affected by this potential endogeneity between price and number of options granted.  First, we find that the correlation between annual stock returns and change in number of options granted is insignificant; the Pearson (Spearman) correlation is 0.03 (–0.05), with a p-value of 0.44 (0.22) for 1998, and 0.06 (–0.03), with a p-value of 0.20 (0.54) for 1997.
  These correlations do not suggest that firms change the number of options granted as share prices change.

Second, we estimate (1) including OPT_GR to control for its correlation with share price.  Untabulated findings reveal that in this specification the coefficient on COMPX* is negative in all three years, with larger t-statistics than in table 3 (t = –4.79, –6.40, and –4.12 in 1998, 1997, and 1996).  Interestingly, the coefficient on OPT_GR is positive in all three years, and significantly so in 1998 and 1997, rather than negative, as one would expect from the bivariate correlation reported in table 1.  This finding is inconsistent with firms with higher share prices granting fewer options.

Finally, we estimate the instrumental variables equation after deflating COMPX by OPT_GR, and omitting OPT_GR from the set of instruments.  We then estimate (1) including OPT_GR and using the COMPX* constructed from the revised instrumental variables equation.  Untabulated findings indicate that the coefficient on the revised COMPX* is significantly negative in all three years (t = –5.56, –4.38, and –3.79 in 1998, 1997, and 1996).  These findings are consistent with, and somewhat stronger than, our primary findings.  The coefficient on OPT_GR is significantly negative in 1998 (t = –4.37), but insignificantly different from zero in 1997 and 1996 (t = –0.03 and 1.02).
  
6.4.  outstanding options issued prior to sfas 123
Data are not available to calculate stock-based compensation expense for options granted prior to SFAS 123’s effective date and, thus, our estimation equations do not include expense related to these grants.  To the extent the valuation implications of older options are correlated with COMPX*, its coefficient could be affected by omitting these options.  To investigate this possibility, we permit COMPX*’s coefficient to differ for firms with exercisable options as a fraction of options outstanding above the sample median.  Exercisable options are vested and, thus, likely issued before SFAS 123 became effective.  Because we expect more of the incentive effects of older options to be reflected in BV and NI, we predict the coefficient on COMPX* is more negative for firms with more exercisable options.  Untabulated findings are consistent with our predictions; the incremental coefficient on COMPX* is negative in all three years, and significantly so in 1998 and 1997 (t = –2.04, –1.66, and –1.39 in 1998, 1997, and 1996). 

7.  Summary and Concluding Remarks


This study tests predictions about the relation between equity market values and stock-based compensation expense that is disclosed, but not recognized in determining net income, under SFAS 123.  We focus on the relation between share price and stock-based compensation expense, after controlling for net income, equity book value, and expected earnings growth.  
We use an instrumental variables approach for our stock-based compensation variable in an attempt to eliminate the relation between share price and stock-based compensation expense that is unrelated to the relation between share price and stock-based compensation expense as a component of net income.  
We predict a negative relation between stock-based compensation expense and share price because we predict that there are costs associated with stock-based compensation attributable to the options’ dilutive effects and that any associated incentive benefits ultimately are reflected in net income, equity book value, and expected earnings growth.  Our findings are consistent with our predictions.  
Consistent with our price-based findings, we find a significant negative relation between returns and change in stock-based compensation expense.  This finding indicates that stock-based compensation expense reflects on a timely basis the change in investors’ perceived costs associated with stock-based compensation, and that our price-based findings are not attributable to intertemporally constant correlated omitted variables.  
We also test whether benefits associated with stock-based compensation that are correlated with stock-based compensation expense are reflected in current net income or expected earnings growth.  Consistent with benefits being reflected in expected earnings growth, w
e find that the relation between stock-based compensation expense and share price is significantly less negative when expected earnings growth is omitted from the estimation equation.  Strikingly, although omitting expected earnings growth has a dramatic effect on the relation between stock-based compensation expense and share price – it is positive and insignificant when expected earnings growth is omitted and is negative and significant when expected earnings growth is included – it has relatively little effect on the relation between share price and net income or equity book value.  We also find that the relation between stock-based compensation expense and share price is significantly less negative for firms with higher expected earnings growth.  Our findings are inconsistent with benefits related to stock-based compensation expense being fully reflected in current net income.  We also find that our inferences are robust to several additional analyses.
Taken together, our findings indicate that investors view unrecognized stock-based compensation expense disclosed under SFAS 123 as an expense of the firm that is measured sufficiently reliably to be reflected in their valuation assessments.  However, we observe this negative relation only after controlling for associated incentive benefits, a noticeable portion of which are reflected expected long-term earnings growth.  Thus, the findings indicate that stock-based compensation expense reflects not only costs associated with stock-based compensation, but also benefits in the form of valuation effects associated with expected earnings growth.  This calls into question the matching of stock-based compensation expense with recognized net income.  Also, the findings are consistent with the existence of an intangible asset associated with stock-based compensation, but one likely not recognizable under the FASB’s Conceptual Framework.  
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� As an alternative to estimating option forfeitures, SFAS 123 permits firms to calculate expense based on the total number of options granted, and to adjust the expense in subsequent periods as options are forfeited.


� Under the exposure draft of SFAS 123, an intangible asset and equity would have been recognized equal to the total value of options granted, with the intangible asset amortized over the vesting period.  Under SFAS 123, no intangible asset is recognized and, thus, assets and equity are lower than under the exposure draft.  However, the effect on net income is the same under both approaches.  Also, because stock-based compensation expense is based on option value at grant date, the expense is not adjusted for subsequent changes in inputs to the option value calculation.  However, the number of options that ultimately vest is unknown at the grant date and, thus, must be estimated.  The estimate is updated periodically and the effects of changes in it are made to current and future periods’ expense, not to that of past periods.  Although stock-based compensation expense of prior periods is not adjusted, total expense over time only relates to options that ultimately vest.


� See Dechow, Hutton, and Sloan [1996] for a discussion and analysis of events leading to the issuance of SFAS 123.


� To the extent managers have discretion in making these assumptions, the inputs will differ from those required to estimate the fair value of the options.  Aboody, Barth, and Kasznik [2001] .  We leave for future research an investigateion of whether and to what extent managers exercise discretion in determining option values.


� Some studies investigate the association between executive stock-based compensation and firm performance, e.g., Murphy [1985], Lambert and Larcker [1987], DeFusco, Johnson, and Zorn [1990], Jensen and Murphy [1990], and Lambert, Larcker, and Weigelt [1993].  Others investigate whether financial contracting and agency cost reduction theories explain firms’ option awards, e.g., Yermack [1995] and Core and Guay [2001].


� All our inferences are robust to using total assets as an alternative deflator.


� Under SFAS 123 stock-based compensation expense results in a debit to the retained earnings component of equity and a credit to the ‘paid in capital-stock options’ component of equity.  To the extent COMPX includes a tax provision adjustment, COMPX has an effect on BV; COMPX is stock-based compensation expense net of taxes.  However, because the tax provision is not disclosed, we consider the tax effect as a cross-sectional constant embedded in COMPX’s coefficient.  Inferences from untabulated specifications based on BV adjusted for an estimated deferred tax asset, assuming a 35% tax rate, are the same as those from tabulated specifications.  Also, our definition of equity follows that of Generally Accepted Accounting Principles.  Feltham [1995] models equity as relating only to holders of common shares currently entitled to receive dividends.  Adopting the Feltham [1995] view of equity requires adjusting BV by subtracting ‘paid in capital-stock options,’ i.e., treating the equity from employee stock options as debt.  Inferences from untabulated specifications based on such an adjusted BV, including related tax effects, are the same as those from tabulated specifications.


� This can be seen by taking the derivative of the Black and Scholes [1973] option pricing formula with respect to share price, and setting the exercise price equal to the share price.


� Untabulated Pearson (Spearman) correlations between P and the stock share price at the option grant date, i.e., the option exercise price, for 1998, 1997, and 1996 are 0.78, 0.55, and 0.60 (0.83, 0.70, and 0.66), all of which are significant.


� To the extent the instruments are also correlated with price, some bias remains.  However, table 1, panel C, indicates that the Pearson (Spearman) correlations between price and the instruments range in absolute value from 0.03 to 0.34 (0.05 to 0.41), whereas the correlation between price and option fair values is substantially larger, i.e., 0.57 (0.65). 


� Our inferences are unaffected by using the contemporaneous variable amounts rather than averages over time.


� Eliminating outliers defined as observations in the instrumental variables estimation of COMPX* with an absolute r-student residual greater than three results in 510, 526, and 480 observations for 1998, 1997, and 1996.  


� The term significant refers to statistical significance at the 0.05 level or less based on a one-tailed test for signed predictions and a two-tailed test otherwise. All t-statistics are calculated based on White [1980] standard errors.


� Our inferences are unaffected by estimating all of our valuation equations permitting the coefficient on NI to differ for firms with negative NI, and to defining NI as income before extraordinary items and discontinued operations.


� The magnitude of COMPX*’s coefficient could be affected by LTG.  Thus, as a specification check, we replace LTG in equation (1) with LTG times the mean analyst forecast of two-year-ahead earnings, ( based on bBasic earnings per shareEPS).  Our inferences relating to COMPX* are unaltered, but its coefficients are is smaller in magnitude: –20.32, –14.37, and –12.35 in 1998, 1997, and 1996.  In this specification, we are unable to reject the null hypothesis that the coefficients on NI and COMPX* are equal, although, as in table 3, standard errors of COMPX*’s coefficientss are large.  In an attempt to reduce these standard errors, we estimate equation (1) in a pooled cross-sectional regression.  Although the untabulated inferences are the same as those from table 3, the coefficient on COMPX* is much smaller, –13.89 (t = –2.68).  UThe untabulated coefficients on BV and NI in these alternative specifications are not notably different from those in table 3.


� Equation (2) includes COMPX* and not COMPX because, e.g., although 1996 and 1997 grant date option fair values likely are uncorrelated with price changes from 1997 to 1998, 1998 grant date fair values likely are.


� For example, smaller firms tend to have lower share prices but alsoand tend to rely more heavily on stock-based compensation.


� Consistent with this possibility, table 1 indicates that COMPX* is significantly positively correlated with LTG; the Pearson (Spearman) correlation is 0.53 (0.60).  The Pearson (Spearman) correlation between COMPX and LTG also is significantly positive but somewhat smaller, 0.33 (0.37).  However, none of our inferences in this section is sensitive to using COMPX in place of COMPX*.


� The pattern of the the COMPX* coefficients from 1996 to 1998 in table 3 is consistent with this in that.  In particular, the coefficient in 1998 is more negative than in 1997, and the coefficient in 1997 is more negative than in 1996.  Aboody [1996] conjectures that this pattern is attributable to the benefits of granted options being realized in future years’ net income and equity book value, and not fully realized in net income or equity book value in the year of grant.  As the time lengthens between the option grant date and the date on ofwhich the valuation equation is based, the more future benefits as of the the grant date future benefits have been realized in net income and equity book value.


� COMPX*  itself likely already reflects firms’ expectations about employee turnover in that;because stock-based the compensation expense is based on number is supposed to reflect the number of options expected to vest.  However, there is no reason to expect theis mechanical relation between COMPX*  and TURN to affect the association relation between COMPX*  and P.


� Untabulated statistics reveal that, as expected, CANCEL and LIFE are significantly negatively correlated (recall that a high (low) value of CANCEL (LIFE) indicates high employee turnover).  The Pearson (Spearman) correlations for 1998, 1997, and 1996 are –0.20, –0.17, and –0.16 (–0.26, –0.20, and –0.23).


� COMPX* itself likely already reflects firms’ expectations about employee turnover; the compensation expense number is supposed to reflect the number of options expected to vest.  However, there is no reason to expect this mechanical relation between COMPX* and TURN to affect the association between COMPX* and P.


� Firms also cancel options when options are repriced.  Because firms typically reprice options when share prices are low, failure to control for repricing could result in a significantly negative (5  when CANCEL is the employee turnover proxy, even if there is no cross-sectional difference in expected costs associated with stock options.  Thus, we also estimate equation (4) including an intercept for firms that reprice options.  Specifically, for each firm-year observation, we calculate the ratio of cancelled to granted options.  For observations with a ratio greater than 50%, we read financial statements and proxy statements to determine whether the firm repriced its options that year.  If it did, we identify the firm as a repricer.  This process resulted in identifying 39, 28, and 42 repricers in 1998, 1997, and 1996.  Untabulated statistics indicate that that the coefficient on the incremental intercept is significantly negative.  However, our inferences from table 6, panel A, are unaffected; .  In particular, the (5 s in this revised specification are is –2822.2721, –4936.5374, and –6.408.33 (t = –2.3906, –5.043.70, and –0.4460) in 1998, 1997, and 1996. [NEED TO REDO THIS TEST]


� As in Section 5.2, we estimate (4) omitting LTG and interpret COMPX* as reflecting costs and benefits associated with stock-based compensation.  Consistent with firms with higher turnover having higher costs and/or lower benefits associated with stock-based compensation, the untabulated coefficient on DTURN ( COMPX* is negative in all three years, and significantly so in 1998 and 1997, with somewhat larger t-statistics than in table 6 (t = –2.66, –4.89, and –0.57 for CANCEL and t = –1.66, –2.14, and –0.70 for LIFE).


� As an additional specification check, we estimated the instrumental variables equation using the natural logarithm of each instrument.  Untabulated statistics reveal that the adjusted R2s from this specification are is 0.48, 0.48, and 0.47 in 1998, 1997, and 1996, which are are somewhat larger than those from the primary instrumental variables specification.  UThe untabulated findings from estimating equation (1) with COMPX* calculated using the logarithm specification reveal that, consistent with table 3, the coefficients on COMPX* are is negative in all three years, and significantly so in 1998 and 1997.  These findings also suggest indicate that that the table 3 findings are not attributable to the linear specification of the instrumental variables estimation equation.


�  Similarly, the correlation between number of options granted and annual return is small.  The Pearson (Spearman) correlation is coefficient 0.0217 (–0.0329) in fiscal year 1998 and 0.0105 (0.010) in fiscal year 1997; p-values are all greater than 0.70.


�  Note that COMPX deflated by OPT_GR is not equal to fair value of options granted, FVOPT.  One limitation of this test is that COMPXCOMPX* for 1998 (1997) is the sum of OPT_GRt adjusted for expected forfeitures ( FVOPTt ( VESTt for t = 1998, 1997, and 1996 (1997 and 1996)reflects the valuation effects of options granted during not only the current year, but also prior years, (amortized over the vesting period).  However, OPT_GR is highly positively correlated over time; the Pearson (Spearman) correlation between OPT_GR in 1998 and 1997 is 0.65 (0.67) and between OPT_GR in 1997 and 1996 is 0.73 (0.64).
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