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Abstract 
 

I examine whether financial statement preparers (managers and auditors) treat 

recognized versus disclosed fair value of option compensation differently.  Recognition 

refers to items that appear on the face of financial statements and that are included in 

subtotal figures that appear in the summary accounts; disclosure refers to items that 

appear in words and amounts in only the financial statement footnotes.  I find that fair 

value recognition of option compensation is likely to have a significant impact on net 

income.  Firms in my sample granted options amounting to a median fair value of 7% of 

profits in 1996 and 11% of profits in 2004.  I compare the terms of option grants and the 

properties of fair value estimation under a disclosure reporting regime to terms and 

properties under a recognition regime.  Under a fair value recognition regime, I find firms 

reduce/eliminate option grants across all levels of employees, reduce the statutory length 

of options, and substitute restricted stock and bonuses for option compensation.  The fair 

value reduction in option grants is on average 9% (0.4%) of absolute net income.  In 

contrast, under a fair value disclosure regime, option compensation was not reduced.   I 

also find that firms increase the bias in three inputs to fair value option estimation: 

volatility, dividend, and interest.  This increase amounts to 4%, 2%, and 0.3% of fair 

value cost.  Mandatory recognition firms also display increased dividend and interest 

input accuracy.  Combined, these results suggest that financial statements reflect 

differences in behavior between recognition and disclosure reporting regimes, such that 

both real actions and fair value estimation are used to reduce recognized values. 
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1. Introduction 
 

I compare the compensation contracts (specifically, the number of employee stock 

options or ESOs and their terms) and the properties of inputs used to estimate ESO fair 

values, under a disclosure-only financial reporting regime versus a recognition regime. 1  

The purpose is to understand how recognition versus disclosure in financial reporting 

affects both real actions—the number of ESOs granted and their contractual terms—and 

financial reporting decisions—managements’ estimates of volatility, dividend yield and 

interest rates used to calculate the fair value of ESOs.  For a large sample of firms 

included in the EXECUCOMP database during 2004 to 2005, I find evidence that, once 

firms are required to recognize the fair values of ESOs in the financial statements, firms 

reduce ESO grants by an average (median) of 9% (0.4%) of absolute net income.  I also 

find that, relative to benchmarks, firms reduce their estimates of volatility, dividend yield, 

and interest rates by 4%, 2% and 0.3% of fair value cost, respectively. 

I study the impact of accounting policy on ESOs, a common form of share-based 

compensation.  This topic is important for several reasons.  First, firms pay a large 

amount of compensation.  Bebchuk and Grinstein [2005] report that total compensation 

(not just ESOs) paid to the top five executives represents approximately 9.4% of profits 

in 2003 for the average firm in the Execucomp database and point to an increasing trend 

in the level of executive compensation over the last decade.  Firms in my sample 

                                                 
1 Recognition is “depiction of an item in both words and numbers, with the amount included in the totals of 
the financial statements;” disclosure requires items to be presented only in the footnotes (FASB Concepts 
Statement No. 5 paragraph 9). 
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disclosed median fair value of option costs (to all employees) amounting to 7% of profits 

in 1996 and 11% of profits in 2004.  Second, investors, the media, and regulators focus 

much attention on executive pay; thus, changes to required compensation disclosure are 

likely to continue.  Third, the overall effect of preparers’ incentives under recognition 

versus disclosure regimes is not well understood.  Most existing research that investigates 

differences between recognition and disclosure focuses on differences in market 

perceptions of reported versus disclosed values, not whether the values themselves have 

different properties.  Finally, documentation of recognition and disclosure differences 

may help standard setters and regulators understand how decisions about information 

placement affect behaviors. 

As Schipper [2007] states, we lack a comprehensive theory of required disclosure 

which might identify an objective of disclosure and provide a theoretical basis for 

distinguishing recognition from disclosure.  Generally accepted accounting principles 

(GAAP) do not clearly distinguish recognition from disclosure.  Although Statement of 

Financial Accounting Concepts No. 5, Recognition and Measurement in Financial 

Statement of Business Enterprises (paragraph 63), identifies four necessary criteria for 

recognition: items must meet the definition of a financial statement element, and be 

measurable, relevant, and reliable, neither Concepts Statements nor any other component 

of the Financial Accounting Standards Board (FASB) states a disclosure objective.  I am 

also unable to identify auditing standards which indicate that auditors should treat 

recognized items differently from disclosed ones.   
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Despite the absence of a specific theoretical, auditing, or financial reporting 

distinction, it appears that participants in the financial reporting process view recognition 

and disclosure differently.  For example, Concepts Statement 5, paragraph 9 states 

“disclosure by any other means is not recognition,” indicating that the Financial 

Accounting Standard Board (FASB) does not view recognition and disclosure as 

substitutes.  In the context of accounting for share based payments, Espahbodi, 

Espahbodi, Rezaee, and Tehranian [2002] find significant abnormal returns around the 

issuance of the FASB’s 1993 and 1994 exposure drafts.  The former proposed fair value 

recognition of stock compensation, and the latter proposed a free choice between fair 

value disclosure and fair value recognition of stock compensation.  The evidence of 

negative (positive) abnormal returns documented around the 1993 (1994) proposal 

implies investors view recognition and disclosure differently.   

There is also evidence that managers and auditors, who prepare and review 

financial statements, view recognition and disclosure differently.  Libby, Nelson, and 

Hunton [2006] find significant differences in auditor permitted misstatements for 

recognized versus disclosed fair value estimates, suggesting auditors treat the two 

differently.  Libby et al. [2006] also find auditors believe managers will be more resistant 

to correcting misstatements in recognized versus disclosed compensation cost, indicating 

managers might also view them differently.  Choudhary, Rajgopal, and Venkatachalam 

[2007] identify approximately 400 announcements for accelerated vesting of employee 

stock options (ESOs) where 80% of accelerators state avoiding recognition of fair value 

compensation expense as one reason for accelerating vesting periods.   
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The implications of recognition versus disclosure are difficult to test due to 

institutional constraints (Bernard and Schipper [1994]).  Few settings permit comparisons 

between recognition and disclosure.  Those that do often suffer from one of three 

following issues: simultaneous changes in the valuation of the transaction and 

recognition; differences in the information quantity (i.e. firms disclose range estimates, 

but recognize point estimates and provide estimation details); or self-selection problems 

(firms can choose to recognize/disclose).  I contribute to existing research about 

recognition and disclosure by investigating a setting which overcomes these limitations. 

Four institutional features make Financial Accounting Standard (FAS) 123/123-R 

a good setting to investigate questions about recognition versus disclosure.  First, these 

pronouncements provide for a transition from no disclosure to disclosure of ESO fair 

values and a transition from ESO fair value disclosure to ESO fair value recognition.  

Prior to FAS 123, firms valued ESOs at their intrinsic value under Accounting Principles 

Board (APB) Opinion No. 25.2  ESOs issued to employees under fixed plans were not 

required to be remeasured.  Firms that issued fixed plan, at-the-money options to their 

employees recognized zero ESO costs.  Passed in December 1995, FAS 123 required fair 

value disclosure of ESOs, and permitted fair value recognition as the preferred alternative 

to recognizing intrinsic value.3  The FASB passed FAS 123-R in December 2004, 

                                                 
2 The intrinsic value is the difference between the instrument’s exercise price and the market price.  In 
contrast, fair value takes into consideration the time value of the option. 
3 FAS 123 required firms to disclose the fair value stock compensation costs, pro forma net income 
including fair value costs (net of tax effects), and the pro forma basic and diluted EPS.  
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requiring fair value recognition of ESOs.4  These sequential changes (depicted in Figure 

1) allow me to compare the effects of valuation and recognition changes separately.   

 
Figure 1: Time Series of Changes in Accounting Standards 
 

Second, both FAS 123 and FAS 123-R require similar disclosures about inputs to 

fair value estimates, number of options granted, fair value cost, the fair value estimation 

method used, and the guidance to estimate fair values is similar under both regimes.  This 

limits both changes in the quantity of information and differences in estimation 

techniques as potential explanations of differences identified.  Third, some firms 

voluntarily recognized fair value option cost under FAS 123.  Voluntary recognizers are 

not affected by FAS 123-R, rendering them a useful control for time period effects.  Time 

period controls are important because the accounting changes are synchronous.  Lastly, 

authoritative guidance (FAS 123, FAS 123-R, and Staff Accounting Bulletin (SAB) 107) 

identifies publicly available firm-specific and time-specific benchmarks as bases for 

                                                 
4 FAS 123-R requires fair value recognition of stock compensation cost and permits choices about 
aggregation and presentation.  Some firms delineate stock compensation cost on the face of the income 
statement, while others pool the cost as part of research and development, cost of sales, or sales, general 
and administrative expenses.  In a conventional (indirect) cash flow statement, stock compensation cost is a 
non-cash item added to net income.  Thus, all firms separately list fair value ESO expense in the statement 
of cash flows and in the footnotes to the financial statements.   

12/94: FASB 
amends to 
disclosure 

10/95: FAS 123 
issue date, requiring 
fair value disclosure  

12/95: FAS 
123 effective 

6/05: FAS 123-
R effective date 

12/04: FAS 123-R 
issue date, requiring 
fair value recognition 

6/93: Exposure 
draft, fair value 
recognition 
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reasonable estimates of fair value compensation cost, allowing me to investigate the 

properties of firm-specific estimates relative to these benchmarks.   

I test for changes in the structure of compensation by analyzing time series 

changes in the terms of option contracts and for substitution towards other forms of 

compensation.  I focus primarily on changes in the number of option grants because these 

changes are likely to have the largest impact on fair value.  For a sub-sample of firms 

with sufficient data, I also report changes to other terms of option contracts: the 

moneyness of options and the contractual length. 5  Where possible, I conduct the 

changes analysis for employees at different levels – the CEO, executives, and rank and 

file employees.  I find that firms modify the terms of compensation contracts at the time 

of mandated recognition, but not during mandated disclosure.  Firms reduce the 

recognized fair value of ESOs in two ways: by eliminating or reducing option grants and 

by reducing the contractual length of options.   

I also investigate whether inputs used to estimate fair value compensation cost 

differ in reliability under recognition versus disclosure.  I define reliability as the ability 

to verify three input assumptions (volatility, interest rate, and dividend yield) with an 

external, objective source.  I consider two aspects of reliability, bias and accuracy, by 

comparing reported volatility, dividend yield, and interest rate inputs to historical/implied 

volatility, historical dividend yield, and implied interest rate benchmarks identified in 

FAS 123, FAS 123-R, and SAB No. 107.  When I compare recognized fair values inputs 

                                                 
5 Moneyness is the relation between the market stock price (on the grant date in my paper) and the exercise 
price of the option. 



 
 

7

to disclosed fair value inputs, the distribution of all three estimates shifted to the left of 

the benchmark, consistent with managerial incentives to maximize net income.  The 

comparison also indicates that the dividend and interest (volatility) inputs exhibit 

decreased (unchanged) dispersion from the benchmarks. 

The dissertation is organized as follows:  Chapter 2 discusses contributions to 

existing research.  Chapter 3 discusses the hypotheses tests.  Chapter 4 discusses research 

design. Chapter 5 discusses the sample and empirical results for tests of changes in the 

number and terms of ESOs, while Chapter 6 discusses the sample and empirical results of 

tests for differences in reliability under recognition and disclosure.  In Chapters 5 and 6, I 

also include several sensitivity analyses.  Chapter 7 concludes and discusses limitations 

of the research.
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2. Prior Research 

My research addresses two questions about recognition and disclosure 

differences.  The first investigates real actions managers take to structure transactions in 

response to accounting changes.  The second investigates differences in values estimated 

by managers and verified by auditors.  Prior accounting research has investigated both 

real actions and financial reporting decisions in the context of recognition and disclosure.  

Examples of the former include Imhoff and Thomas [1988] and Mittelstaedt, Nichols, 

and Regier [1995]; examples of the latter include Davis-Friday, Liu, and Mittelstaedt 

[2004], Ahmed, Kilic and Lobo [2006], and Libby et al. [2006].  If preparers treat 

recognition and disclosure differently, these differences can exist through both real 

actions and estimation.    

2.1 Prior Research on Real Actions 
 

Prior research provides evidence that managers take different actions when values 

are recognized versus disclosed.  Subsequent to FAS 13, which required balance sheet 

recognition of capital leases, Imhoff and Thomas [1988] find that lease structures change; 

firms substituted capital leases with operating leases and non-lease financing.  Within one 

year of adopting FAS 106, which required recognition of the unfunded retiree health care 

benefit liability, Mittelstaedt, Nichols and Regeir [1995] find that 35.1% of their sample 

reduced health care benefits.  Although this research provides evidence of changes in the 

structures of business transactions at the time of accounting changes requiring 

recognition, both settings involve simultaneous changes in both the valuation method and 
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the recognition of those values on the face of financial statements.  In these settings, 

disclosure provides a different quantity and quality of information.  In contrast, the 

evolution of accounting standards resulting in FAS 123/123-R isolates valuation changes 

from placement changes.  FAS 123 mandates changes in valuation from intrinsic value to 

fair value; FAS 123-R shifts the location of the fair value from the footnotes to the 

financial statements.  Thus, I am able to isolate the effects of valuation and placement.  I 

also contribute to existing research by comparing the effects of changes in valuation and 

changes in placement; prior settings studied do not permit such analysis. 

I add to existing literature that investigates whether the favorable accounting 

treatment of ESOs affected their use.  Prior research investigating this question yields 

mixed evidence.  After controlling for other factors, Aboody, Barth, and Kasnik [2004] 

find no relation between decisions to recognize ESO fair values and the magnitudes of 

ESO fair values.  Yermack [1995] finds no association between financial reporting cost 

(proxied by interest coverage) and stock option grants (proxied by the partial derivative 

of the Black Scholes value with respect to price times the fraction of equity granted in 

options).  In contrast, Matsanuga [1995] finds a weak positive relation between the use of 

income-increasing accounting methods and the probability of issuing stock options as 

opposed to other equity incentives.  These papers test the influence of favorable 

accounting treatment by relating cross-sectional differences in option granting policies to 

cross-sectional differences in financial reporting sensitivity.  My setting tests for 

compensation changes during the mandated removal of the accounting subsidy for ESOs, 
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a better setting because it does not suffer from measurement error of or incomplete 

proxies for financial reporting costs.  

Three recent papers (Carter et al. [2006], Johnston and Rock [2006], and Brown 

and Lee [2007]) examine the effect of accounting treatment on compensation contracts.  

Carter et al. [2006] find voluntary recognizers shift CEO compensation from options 

toward restricted stock.  Johnston and Rock [2006] find that voluntary recognizers reduce 

the number of stock option grants for both executives and rank and file employees.  

These two papers study changes in compensation contracts following voluntary 

recognition of ESOs fair values under FAS 123.  One disadvantage of the voluntary 

setting is that it suffers from endogeneity; firms are choosing both the terms of option 

contracts and whether to adopt fair value recognition.  Second, investor and market 

sentiments about option compensation also changed during the time period of most 

voluntary recognition decisions (Bartov and Hayn [2007]).  Investigating changes in 

compensation contracts subsequent to mandated GAAP changes (also subsequent to 

changes in market sentiments about options) confirms whether the accounting treatment 

affects compensation.   

According to Brown and Lee [2007], firms on average reduced the proportion of 

executive option compensation during mandatory fair value recognition.  They also find 

that debt covenants, relatively high numbers of unvested options, firms that accelerated 

option vesting prior to recognition, and firms with higher propensities to meet prior year 

earnings are associated with greater reductions in the proportion of option compensation.  

My paper differs in three ways.  First, I examine the terms of compensation contracts 
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(e.g., the number of options granted, contractual length and moneyness), whereas Brown 

and Lee [2007] test for changes in compensation contracts through percent changes in 

fair value of options as a percent of total compensation.  This measure conveys an 

incomplete picture of the economic consequences of recognition because firms may 

increase other forms of compensation irrespective of changes in options, biasing the 

measure towards finding reductions in option usage.  Secondly, managers do not control 

concurrent changes in fair value parameters (e.g. level of stock price, volatility, or 

interest rates).  Measuring ESO policy changes through fair value biases towards finding 

reductions in option grants due to significant declines in volatility during mandatory 

recognition.1  Alternatively, testing for changes using the number of options granted 

biases against finding option reductions to the extent that option grants based on fair 

values (Murphy [1999]).  Lastly, my analysis differs because Brown and Lee [2007] 

analyze only executive options, whereas I examine option contracts across different 

levels of employees.  Since most opposition to option compensation is focused at the 

executive level, evidence of changes in rank and file employee option grants provides 

stronger support that such changes are not due to changing investor sentiments about 

executive compensation.   

2.2 Prior Research on Estimation and Reliability 
 

The second research question is whether recognized versus disclosed fair value 

estimates differ in reliability.  Several prior researchers address this question by 

                                                 
1 Evidence of volatility declines during mandatory recognition appears in Figure 2; Table 9 Panel 
C reports that historical volatility declined by approximately 10%.   
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investigating the pricing consequences of recognized and disclosed values.  Davis-Friday, 

Liu, and Mittelstaedt [2004], Ahmed, Kilic, and Lobo [2006], Aboody [1996], and 

Balsam, Bartov, and Yin [2005] investigate the relation between the market value of 

equity and the recognized/disclosed financial item (post retirement benefits, derivatives, 

asset write downs, and stock compensation expense respectively) using the market price 

and a specified valuation model to test whether the valuation coefficient on the specified 

financial item differs between recognition and disclosure.  Alternatively, Frederickson, 

Hodge, and Pratt [2006] use an experimental approach to identify differences in 

perceived reliability of values subject to differential accounting treatment.  Users 

perceived significant decreasing reliability assessments across mandatory recognition, 

voluntary recognition, and mandatory disclosure.   

This research investigates whether investors perceive differences in recognized 

versus disclosed values, but does not address why perceived differences exist. There are 

at least three possible explanations for why the perceived differences exist: differences in 

processing costs, cognitive biases, and/or actual differences in the quality of information.  

I contribute to this literature by testing the third explanation, whether the judgments and 

behaviors of preparers (implementation) differ between recognized and disclosed values.  

My tests provide indirect evidence on how preparers treat recognized versus disclosed 

values.   

Results in Libby et al. [2006] imply the possibility of actual differences in 

information reliability, based on placement.  Libby et al. [2006] find that auditors permit 

significantly lower levels of misstatements in recognized values than in disclosed values.  
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However, they also find that auditors believe clients will resist auditor corrections in 

recognized values more than in disclosed ones.  Given these two results focus on auditors 

while controlling for manager behaviors, it remains unclear whether reliability 

differences exist between recognized and disclosed items when manager estimation is not 

controlled for. 

 My research also relates to studies that test for earnings management using the 

inputs to the Black Scholes model.  For example, Aboody, Barth, and Kasnik [2006], 

Hodder, Mayew, McAnally, and Weaver [2006], Balsam, Mozes and Newman [2003], 

and Bartov, Mohanram, and Nissim [2004] investigate whether managers 

opportunistically manipulate fair values of stock compensation cost using input estimates.  

They find that managers manipulate disclosed stock option cost downward when 

opportunistic incentives exist (i.e., high CEO compensation or poor governance).  My 

research question differs in two ways.  First, I am interested in both bias and accuracy, 

while Aboody et al. [2006], Balsam et al. [2003] and Bartov et al. [2004] focus only on 

bias.  Hodder et al. [2006] consider accuracy, but only with respect to ex post realized 

values.2  Second, these papers investigate cross-sectional differences in disclosed input 

assumptions only, whereas I am interested in how both bias and accuracy of the inputs 

differ between recognition and disclosure.   

The paper that addresses a research question most similar to mine is Johnston 

[2006], who tests for increased underestimation in ESO fair values that are voluntarily 

                                                 
2 Ex post realized values are not good proxies for expected values because economic effects can not be 
perfectly anticipated.  Secondly, FAS 123 states the objective of fair valuation is to estimate the value of 
the ESO on the grant date, not the future expected value. 
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recognized in 2002 versus those that are disclosed.  My analysis differs from Johnston 

[2006] in several ways.  First, I test for reliability differences between mandated 

recognition and disclosure.  The mandatory setting does not suffer from self-selection, 

which may affect the increased volatility bias documented in his results.  Managers and 

auditors might treat voluntary and mandatory recognition differently.  Frederickson et al. 

[2006] finds that investors perceive differences in reliability between voluntarily 

recognized and mandatorily recognized fair value costs.  Second, I consider bias and 

accuracy in my tests, whereas Johnston [2006] tests for bias only.  Third, my analysis 

uses different benchmarks to measure reliability.  I use implied interest yield on a zero-

coupon government bond and implied volatility in my analysis, whereas Johnston [2006] 

uses historical interest rates and historical volatility for his primary analysis. 3  This 

difference is important because the FASB (in FAS 123-R) and the Securities Exchange 

Commission (in SAB 107) specify both implied volatility and implied interest as 

appropriate benchmarks. 

                                                 
3 Johnston uses the average daily interest rate obtained in the previous fiscal year on a US Treasury note, 
inconsistent with the benchmark specified by FAS 123.  Given interest rates are influenced by time trends, 
this could affect his results. 
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3. Hypotheses 
 

In this section, I test for differences between recognition and disclosure in real 

actions and estimation.  I discuss why recognition and disclosure may be treated 

differently by preparers, auditors, and users, but I do not test or provide evidence of why 

differences exist (i.e. causal evidence).  Tests that would produce causal evidence as to 

why recognition and disclosure are different are difficult to conduct because causal 

factors and proxies for the factors are not easily identifiable or distinguishable. (Schipper 

[2007])   

3.1 Changes in Option Terms during Disclosure (H1) and Recognition (H2) 

The first hypothesis, stated in null form, is that fair value disclosure of ESOs does 

not affect the terms of ESO grants.  This might occur if managers and governing boards 

who set the terms of ESO grants (hereafter, managers) believe investors are unable or 

unwilling to adjust recognized values for the disclosed ESO fair values, or the 

information provided by the disclosure is not material.  Managers may believe investors 

use recognized amounts in their valuation assessments without any adjustments (a variant 

of functional fixation) because investors rely on categorical structures to process 

information in order to reduce processing costs (see Tinic [1990] for a detailed 

discussion).   

Alternatively, managers may believe investors view fair value disclosures as 

irrelevant because they believe the information about option grants and values in the 

proxy statement is adequate.  Prior to FAS 123, proxy statements included the number of 
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options granted to the top five executives, the percentage of options granted to each of the 

top five executives as a percent of total options granted to all employees, and changes to 

the intrinsic value of options corresponding to varying percentage stock price increases.  

A few proxy statements also included estimated fair values of executive option grants.  

Under FAS 123, firms must disclose in the annual report the total number of options 

granted to all employees and the corresponding fair values, along with the estimated 

effects on net income.   

It is also possible that investors might not rely on the fair value disclosures if they 

believe that fair value does not represent the cost of issuing options.  Firms might 

increase option grants in response to disclosure, if they reduced or withheld option grants 

during 1995 because there was uncertainty whether the FASB would require fair value 

recognition (see Figure 1).  Firms may have granted more options after FAS 123 (in 

comparison to the pre period) in order to bring equity incentives to the preferred level.  

The first hypothesis, stated in the null form is as follows: 

 

H10: Firms did not change the terms of option grants in response to disclosure of ESO 

fair values. 

 
The second hypothesis, stated in null form, is that the placement (i.e., recognition) 

of ESO fair values, holding constant the measurement attribute, does not affect the terms 

of option grants.  Recognition, subsequent to disclosure, would not lead to changes in the 

terms of ESOs if managers believe the distinction is not pertinent for decisions related to 
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investing, contracting, or compensation.  For example if investors’ perceptions of 

compensation costs are unchanged by recognition versus disclosure and contracting 

arrangements (including compensation contracts) are similarly unaffected, there would be 

no changes in the terms of ESOs associated with recognizing the fair value of ESOs at the 

grant date as compensation cost.   

Previous research suggests users’ perceptions are influenced by financial 

reporting decisions.  Harper, Mister, and Strawser [1987] support the notion that investor 

judgments are influenced by information placement, over and above valuation.  In their 

experiment, both sophisticated and unsophisticated users (bankers and undergraduate 

accounting students) calculate significantly different debt-to-equity ratios when the 

unfunded pension liability is recognized versus when it is disclosed.  While Harper et al. 

[1987] did not explicitly test the influence of disclosure on these participants, their results 

indicate only a portion of their subjects (mostly sophisticated users) include disclosed 

unfunded pension as a liability in their debt to equity calculations.1  Barth, Clinch, and 

Shibano [2003] show that recognized versus disclosed amounts may be priced differently 

depending on the level of accounting expertise.  Maines and McDaniel [2000] and Hirst 

and Hopkins [1998] find that presenting accounting information in the statement of 

stockholder’s equity versus comprehensive income influences participants’ valuation 

judgments.  Their results suggest that presentation within recognition also influences 

users.   

                                                 
1 Harper et al. [1987] found both user types were affected equally by recognition (i.e., changes to the two 
groups were indistinguishable from each other); however, the evidence suggests that more bankers (6) as 
compared to students (1) viewed the pension as a liability in the disclosure case. 
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Survey evidence suggests managers believe investors are functionally fixated on 

net income.  Graham, Harvey, and Rajgopal [2005] report that managers responding to 

their survey believe net income is the most important financial metric for public firms.  

Interviewed CFOs state four reasons for this belief: income is comparable across firms, it 

gets the broadest distribution and coverage by the media, it simplifies analysts’ tasks, and 

allows for evaluation of analyst performance.  The survey evidence also indicates that 

managers are willing to sacrifice firm value to obtain smoother earnings and meet 

earnings targets.  Assuming investors are risk averse, and there are limits to 

informed/attentive investors’ abilities to exploit mispricing, Hirshleifer and Teoh [2003] 

show that functional fixation can translate into stock prices.   Anecdotal evidence from 

the business press suggests that at least some managers believe fair value recognition of 

ESO costs translates into lower stock prices (BNA Pensions & Benefits, March 14, 1994, 

Pensions & Investments January 10, 1994).   

Managers might also be concerned about the recognition versus disclosure 

distinction because contracts with employees or other entities (such as lenders) are based 

on recognized values.  Prior research provides evidence that employee bonuses are often 

based on accounting measures of profitability (see Murphy [1999], Healy [1985], or 

Sloan [1993]).  Beatty, Ramesh, and Weber [2002] state that mandatory accounting 

changes could cause inadvertent covenant violations that do not reflect the probability of 

default; these violations can be costly and time consuming to address.   

The second hypothesis stated in the null form, is as follows: 
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H20: Changes in option terms are not associated with the placement of share based 

payment values.   

 
If managers believe that investing, lending, and compensation decisions are 

affected by how ESO values are measured (regardless of how the measure is provided), 

fair value disclosure will be costly, possibly leading to changes in the terms of option 

contracts.  Similarly, beliefs that recognized ESO fair values are viewed differently from 

disclosed ESO fair values can also lead to changes in ESO terms.  I also test for 

substitution between option grants and other types of equity incentives (restricted stock) 

as well as substitution towards other forms of non-equity compensation.  If option 

compensation was used partly because options received a form of accounting subsidy 

prior to fair value disclosure (or recognition), then after removal of the subsidy, firms 

might substitute toward comparable forms of compensation whose recognized costs are 

unaffected.   

3.2 Differences in Reliability of Estimates under Recognition and 
Disclosure (H3) 
 

The third hypothesis addresses differences in the reliability of input estimates to 

fair value compensation cost under recognition versus disclosure.  If managers view 

recognition as more costly than disclosure, they might reduce recognized fair values 

using the input assumptions.  In the stock option setting, managers not only have 

incentives, but also capabilities to underestimate recognized fair values.  Unlike other 

accrual estimates, stock compensation fair values are not reconciled with ex-post cash 
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flows.  Thus, the cost of earnings management (as modeled by Stein [1989] to be the 

future reversal of underestimating the value today) is zero.  Indirectly, increases in bias 

may translate into less accurate values under recognition as compared to disclosure; 

however, I am unaware of a direct incentive managers (or auditors) have to decrease the 

accuracy of recognized values.  

On the other hand, recognized values may be audited more rigorously than 

disclosed ones, increasing accuracy and/or reducing bias.  Libby et al. [2006] find that 

auditors knowingly had significantly lower levels of misstatements for recognized values 

than disclosed ones; their results also suggest that auditors spend more time auditing 

recognized values than disclosed ones.  Auditors may care about understating expenses 

(bias) in particular, if they perceive a greater risk with understatements than 

overstatements.  Finally, there may be no reliability differences between recognized and 

disclosed values for either of the following reasons.  One, managers and auditors may not 

view them to be substantially different because auditing and financial accounting 

standards do not distinguish between recognized items and disclosed items.  Or two, the 

incentives of managers and auditors offset each other.  The third hypothesis, stated in null 

form, is as follows: 

 

H30: Input assumptions to recognized fair values of stock compensation are equally 

biased and equally accurate as input assumptions to disclosed fair values of stock 

compensation. 

 



 
 

21

The hypothesized directional effects on reliability in H3 are similar across all 

three inputs analyzed (volatility, interest, and dividend yield), yet it is possible that the 

magnitudes of the effects will differ.  Volatility estimates are firm-specific and time-

specific.  Dividend estimates are also firm-specific, but don’t appear to vary much over 

time (see Figure 2).  Interest estimates are time-specific.  Thus, the amount of reporting 

flexibility and the ease of auditing may differ across the inputs.  I discuss these 

differences when interpreting the results of the reliability analysis in section 6.2. 
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4. Research Design 

Generally, I test for recognition and disclosure differences using a time series 

approach.  This approach uses a firm as its own control, assuming that firm 

characteristics, which might otherwise influence contracting and estimation, are stable 

overtime.  I use different research design approaches to test for contracting and 

estimation differences.  I discuss the research design and variable measurement for each 

below. 

4.1 Tests for Structural Changes in Option Compensation (H1 and H2) 

I test for structural changes in option compensation during disclosure 

(recognition), by examining option use and option terms under FAS 123 (123-R).  Since 

FAS 123 is effective for fiscal years beginning after December, 15, 1995, I specify 1995 

(1996) as the pre-disclosure (post-disclosure) period.  FAS 123-R requires ESO fair value 

estimates to be recognized for fiscal years beginning after June 15, 2005.1  Because the 

fair value cost of options is amortized over the vesting period, unvested option grants 

prior to the effective date affect future income.  I expect firms to modify compensation 

contracts after the FASB passed FAS 123R on December 16, 2004.  I define 2004 (2005) 

as the pre-recognition (post-recognition) period.  I include changes subsequent to the 

                                                 
1 The transition rules under FAS 123-R indicate firms must use a modified prospective application for 
current and future option grants, where compensation cost is recognized on/after the effective date for 
outstanding unvested options.  In addition, firms are permitted to apply a modified version of retroactive 
application under which prior years are adjusted to recognize the fair value of option awards granted 
previously.  The retroaction application choice does not affect my analysis; my hypotheses and tests are 
about the current and future recognition effects to the financial statements.  
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FAS 123-R effective date in part of the time series analysis, and find supporting evidence 

of similar option reductions in 2006.   

To address time period effects, I analyze firms voluntarily recognizing fair value 

cost prior to FAS 123-R.  These voluntary adopters are unaffected by FAS 123-R, and 

provide a control for mean time period effects that may influence compensation 

decisions.  Voluntary and mandatory recognition firm characteristics differ in important 

ways, so I also analyze results using a sample that matches mandatory recognition firms 

to control firms using industry (two-digit NAICS code) and size (assets).  Matched 

sample results and discussion appear in section 5.3.3, Table 7. 

The first (second) hypothesis investigates whether managers modified option 

terms following accounting policy changes requiring disclosure (recognition).  Under the 

assumption that compensation follows a random walk, I test H1 and H2 using changes in 

the number of option grants, contractual length of options, and moneyness of options 

between the pre and post periods for disclosure (recognition).  As Murphy’s [1999] 

findings suggest, some firms grant options based on the number and others grant options 

based on the fair value (about 40% do each according to his results).  I present analysis of 

univariate changes using both number and fair value.  Directionally, the results are 

similar.  I focus most of my analysis on the number of option grants because the time 

period of the SFAS 123/SFAS 123-R change is also a time period in which volatility 

declined significantly (see Figure 2).  The change in volatility biases towards finding a 

decrease in fair value, but could bias against finding a decrease when using the number of 

options granted if option grants granted by targeting fair values.  The results are less 
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sensitive to time period volatility issues when studying changes in the number of options 

granted.   I further discuss the effect of volatility declines in section 5.3.4. 

I also analyze changes in the number of option grants, controlling for changes in 

firm characteristics.  According to Bebchuck and Grinstien [2005] and Gabaix and 

Landier [2006], firm size is an important determinant of compensation.  I control for 

changes in firm size using the change in the log of sales.  Because some firms target fair 

values when determining the number of options granted (Murphy [1999]), I also control 

for changes in stock price volatility.  I control for changes in performance using changes 

in return on assets (ROA) and returns.  The lagged dependent variable is used to capture 

the oscillating pattern of option grants (see Figure 4).  I include an indicator variable for 

voluntary recognizers to test whether these firms reduced option grants post voluntary 

adoption.  I use the following equation:   

Δ Log (# Option grant it) = δ0 + δ1Δ Log (Sales) it + δ2 Δ ROA it + δ3 Return it + 
δ4Post Voluntary it + δ5Mandatory it + δ6 Δ Volatility it + δ7 Dependent Variable it-1 + 
Σδj(year it) + e it 

 
(1) 

 
The dependent variable is decomposed into three parts based on the recipient of option 

grants (CEO, non-CEO executives, and rank and file employees) because of the 

possibility that option changes differ across these three groups.  I use a changes 

specification because a levels specification suffers relatively more from correlated 

omitted variable problems.2   

                                                 
2 Core and Guay [2001] propose a model to explain cross-sectional differences in option grants to non-
executive employees.  I do not use this method to test for changes in the levels of non-executive options 
grants for three reasons.  First, many of the explanatory variables in their model are not likely to change 
over time (cash flow shortfall, book to market, R&D, long term debt financing, and sales).  Second, the 
models have comparable explanatory power.  A simple time series model for my sample explains 64% of 
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I also test for substitution towards other forms of compensation that derive their 

value from intrinsic value, not time value, in particular, restricted stock.  I focus 

substitution analysis on CEO compensation because CEOs are typically the largest 

individual recipients of incentive compensation and a breakdown of their compensation is 

available in the proxy statement.  According to Carter et al. [2006], firms substitute CEO 

option awards with restricted stock post voluntary recognition.  Testing in the mandatory 

setting determines whether self selection drives Carter et al.’s results.  I report 

correlations between changes in options and other forms of compensation (bonus, salary, 

restricted stock, and other compensation); negative correlations are consistent with 

substitution.  Following Core and Guay [1999], I test for structural changes in CEO 

equity incentives, controlling for incentive structure and cross-sectional differences in 

firm characteristics.  Their method uses a two-step procedure to analyze equity grants.  I 

follow the first step of Core and Guay [1999] and modify the second step by adding 

indicators for changes in accounting treatment, as follows:    

Log (New incentive grant +1)jt = δ0 + δ1(Incentive residualjt-1) + δ2Log (Salesjt-1) + 
δ3(BTMjt-1) + δ4(NOLjt-1) + δ5(CF shortjt-1) + δ6(Div constraintjt-1) + δ7(RETjt) + 
δ8(Volatilityjt) + δ9(Accounting Treatmentjt)+ δ9(Voluntary*2005jt) +  
Σδ10(Industry jt) + ejt 

 
(2)

 
Dependent Variables Log (New incentive grant +1jt): 
 
Log(Opt +1) Total dollar sensitivity of the option grant to a 1% change in stock price 

(estimated using the option delta*(PRCCF/100)*SOPTGRNT) 
Log(Rstk+1) Total dollar sensitivity of the restricted stock grant to a 1% change in 

stock price (RSTKGRNT*(PRCCF/100)) 
                                                                                                                                                 
the following year’s option grant (with a coefficient of 0.61 on prior option grants). The Core and Guay 
[2001] pooled cross-sectional time series model per employee explains 69% of cross-sectional variation.  
Third, the objective of my research is to identify changes overtime as opposed to cross-sectional 
differences in option grants. 
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Log(Total +1) The total equity incentive grant Log(OPT+1) + Log(Rstk+1) 
 
Independent Variables:  
 
Incentive 
residualjt-1 

The error term from equation 1 in Core and Guay [1999] used to 
estimate the optimal level of equity incentives for firm j in t-1 

Salesjt-1 Firm sales (Data12) for firm j in t-1 
BTM Book to market ratio (Data60 /(Data25*Data199)) for firm j in t-1 
NOLjt-1 Indicator variable equals one if the firm had a net operating loss 

(Data52) in at least one of the previous three years 
CF shortjt-1 Cash flow shortfall is the average of the previous three years shortfall 

(common and preferred dividends + cash flow for investing – cash 
flow from operations divided by total assets ((Data19 + Data21+ 
Data311 – Data308)/Data6) 

Div constraintjt-1 Indicator variable equals one if the ratio of retained earnings + cash 
dividends + share repurchases divided by prior year cash dividends 
and share repurchases is less than two in any of the previous three 
years (Data36+Data137t+Data115t)/ (Data137t-1+Data115t-1) 

Industry 
Controljt 

Indicator variables for each two-digit NAICS code 

RETjt Compounded annual return using monthly stock prices (from CRSP) 
Volatilityjt Historical volatility using 5 year prior returns (from EXECUCOMP) 

Disclosure: indicator equals 1 if the fiscal year begins after December 
15, 1995, making it subject to FAS 123 requiring fair value disclosure 
Recognition: indicator equals 1 if the fiscal year begins after June 15, 
2006 and the firm is not a voluntary adopter 

Accounting 
Treatment 

Voluntary:  indicator is 1 if the firm is an adopter of ESO fair value 
recognition under FAS 123 according to the Bear Stearns list [2004] 

Voluntary * 
2005 

An indicator that equals 1 for voluntary adopters during 2005 

 

When the dependent variable is option grants, a negative coefficient on accounting 

treatment (δ9) is consistent with firms reducing equity incentives provided by options.  

Similarly, when the dependent variable is restricted stock grants, a positive coefficient on 

accounting treatment (δ9) is consistent with firms increasing equity incentives through 

restricted stock.  When the dependent variable is total equity compensation, an 
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insignificant coefficient (δ9) on accounting treatment is consistent with firms maintaining 

the level of equity incentives.  Combined, the three prior results would suggest firms 

substituted options with restricted stock.  An insignificant coefficient on the interaction 

variable Voluntary*2005 (δ9) would further support that the change identified is not a 

time period effect, rather one that effects only the hypothesized firms – mandatory 

adopters. 

4.2 Tests for Reliability Differences between Recognition and Disclosure 

The third hypothesis pertains to reliability differences in volatility, dividend, and 

interest inputs.  I decompose reliability into bias and accuracy; this follows the analyst 

literature except that the analyst literature uses an outcome measure (reported actual 

earnings), whereas I use firm-specific and time-specific benchmarks.  I measure bias and 

accuracy, as follows: 

 
Bias = (Reported Fair Value – Benchmark Fair Value)/Reported Fair Value 

Accuracy = |(Reported Fair Value – Benchmark Fair Value)|/Reported Fair Value 
 

Bias captures the signed difference between the reported estimate and a benchmark.  

Accuracy captures the (unsigned) difference between the reported value and a 

benchmark.  Bias may, but need not, lead to less precise estimates.3 

                                                 
3 Note the conceptual similarity between accuracy and the square root of the mean square error: 

/MSE Accuracy n= , and  the statistical decomposition of MSE:  2MSE Bias Variance= + .   
It follows that accuracy is a function of bias and the standard deviation (and a cross product).  Thus, it is 
possible to obtain better accuracy with more bias, provided that this is associated with a sufficiently large 
reduction in variance.  
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 Similar to Johnston [2006], the reported fair value is measured using all input 

assumptions disclosed in the 10-K; the benchmark fair value is computed by replacing 

one reported input with its benchmark, holding all other inputs constant.  For example, 

when estimating interest rate reliability, both the reported and benchmark fair values are 

estimated using the reported volatility, dividend yield, and expected life.  However, the 

reported fair value uses the reported interest rate, while the benchmark fair value uses the 

benchmark interest rate (implied interest), so fair value differences are driven by interest 

rate differences only.  In estimating the fair value, I assume that options are granted at the 

money using the fiscal year end share price.4  I also assume the Black Scholes model is 

the best measure of fair value; disclosures reveal 95% of firms in my sample use that 

model (179 firm year observations (4%) use the binomial method, and 31 firm year 

observations (1%) use an unspecified “other” model).5 

An alternative approach is to measure bias as the scaled difference between the 

reported and benchmark inputs, omitting fair value effects.  I believe this raw measure 

does not capture manager and auditor incentives accurately because it does not reflect the 

effect of the impact on the fair value of stock compensation cost.  The approach I use 

explicitly takes into account the sensitivity of the fair value of the estimate to small 

                                                                                                                                                 
 
4 Supporting evidence of the assumption options are granted at the money appears in Table 2, Panel B; both 
the mean and median options are granted at the money.  In sensitivity checks, I back out the weighted 
average exercise price from the weighted average fair value of options granted (disclosed in the 10-K in 
most cases).  Results are qualitatively similar, thus not presented. 
5 The 95% is computed using 4,225 firm year observations that disclosed the valuation model used (from 
Equilar).  Balsam et al. [2007] survey reports 86% of firms in their sample elected to use the Black Scholes 
model, though 56% of them considered alternative models.  Respondents stated preferences for the Black 
Scholes model because alternative models required additional resources.  Survey results indicated that 85% 
of additional resources were consumed by firms using in-house valuation models. 
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changes in the input.  For example, the dollar value effect of reducing the interest rate by 

0.5% can vary with the option’s “Rho” (partial derivative of Black Scholes value with 

respect to interest rate).   

Similarly, I believe that auditors typically measure materiality thresholds in terms 

of dollar values of reported numbers.  For example, Friedberg, Strawswer, and Cassidy 

[1989] find that audit manuals typically refer to materiality in terms of reported or 

disclosed items scaled by income or assets.  Icerman and Hillson [1991] review audit 

workpapers and determine permitted misstatements are based on the error’s effect on net 

income.  Experimental research such as Tuttle, Coller, and Plumlee [2002], Libby et al. 

[2006], and Chewning, Pany, and Wheeler [1989] use scaled and unscaled values in 

dollars to measure materiality.    

My measure of accuracy is conceptually similar to that used by Hodder et al. 

[2006], but differs because I use historical and implied benchmarks as opposed to 

realized values as benchmarks.6  I use historical and implied values because realized 

interest rate, volatility, and dividend yields may not be good proxies for expected ones 

and because using realized values to verify estimates is inconsistent with the objective of 

FAS 123/123-R.  “The measurement objective for equity instruments awarded to 

employees is to estimate the fair value at the grant date of the equity instruments” (FAS 

                                                 
6 An alternative way to measure accuracy is the standard deviation of the difference between the reported 
value and the benchmark.  Because I do not have sufficient time series to estimate a firm-specific standard 
deviation measure, and the pooled deviations of each sample will be affected by sample and incentive 
differences, I do not use standard deviation to measure accuracy.  I perform a robustness test defining 
accuracy as Bias2 and find results to be qualitatively similar, see section 6.3.3, Table 15. 
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123-R, paragraph 16).7  “Estimates of fair value are not intended to predict actual future 

events, and subsequent events are not indicative of the reasonableness of the original 

estimates of fair value made under Statement 123-R” (SAB 107, page 6).  Lastly, Hodder 

et al. [2006] use unscaled measures; I scale reliability measures by reported values, to 

control for cross-sectional and overtime differences in the level of option compensation. 

 I identify benchmarks for each input assumption on “which an issuer may 

reasonably base its valuation decisions” (SAB 107, page 5) using guidance provided by 

the FASB in FAS 123 and by the SEC in SAB 107.  FAS 123 (paragraph 273) specifies 

that “an entity issuing an option on its own stock must use as the risk-free interest rate the 

implied yield currently available on zero-coupon U.S. government issues with a 

remaining term equal to the expected life of the option that is being valued.”  The most 

precise measure of reliability uses the implied interest rate on the day(s) options were 

granted.  Option grant dates are not disclosed in the 10-K, so I use the average monthly 

zero-coupon yield (from Optionmetrics) over the fiscal year with a term closest to the 

expected life.   

While interest rates are subject to time period effects and dividend yields are 

subject to firm-specific effects, volatility is subject to both time-specific and firm-specific 

effects.  FAS 123 and SAB 107 recommend historical volatility and implied volatility as 

useful volatility benchmarks, but neither specifies a frequency interval (daily, weekly or 

monthly measures can be used).  I measure historical volatility using monthly prices.  

Analysis using daily prices yields qualitatively similar results, presented in section 6.3.2, 

                                                 
7 A similar statement is made in paragraph 17 of FAS 123. 
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Table 14.  According to FAS 123 (paragraph 285), historical volatility should be 

calculated “over the most recent period that is generally commensurate with the expected 

option life.  If the available period is shorter than the expected life of the options, then the 

volatility should be computed for the longest period for which trading is available” and 

that firms should also “consider historical volatilities of similar entities following a 

comparable period in their lives.”  Since my sample is limited to firms with sufficient 

price data, I estimate the benchmark using historical volatility computed over the 

expected life.   

Another volatility benchmark is implied volatility, which incorporates future 

expectations (Mayhew [1995]).  Both FAS 123-R (paragraphs A32, A34, A43) and SAB 

107 (page 18) identify implied volatility as a useful estimation factor; FAS 123 

(paragraph 251) has a more general statement, “volatility and dividends should be based 

on historical experience, adjusted for publicly available information that may indicate 

ways in which the future is reasonably expected to differ from the past.”  In my sample, 

the Spearman (Pearson) correlation between implied and historical volatility is 0.80 

(0.72).  I also find the implied volatility is lower on average than the historical volatility 

by seven basis points, likely because the lives of traded options are shorter than the 

expected lives of ESOs.  I test use of the two benchmarks by regressing the reported 

value on both benchmarks and find that firms on average place greater weight on 

historical volatility (0.60) than implied volatility (0.30) (see section 6.3.4, Table 16).  I 

also find firms do not appear to weight implied volatility differently, post mandatory 



 
 

32

recognition.  Thus, I report implied volatility results as a sensitivity check in section 

6.3.1, but rely on historical volatility for my primary analysis. 

The third input, expected dividends, has less specific estimation guidance in 

comparison to the other two input assumptions. FAS 123 (paragraph 287) indicates that 

historical patterns of dividends should be considered, and the “assumption about expected 

dividends should (generally) be based on publicly available information.”  I estimate the 

dividend benchmark as the sum of dividends paid per share over the last quarter, times 

four, divided by the average monthly price per share (from CRSP). 

I do not analyze the final input to the Black Scholes model, expected life, because 

I am unable to identify an appropriate benchmark from public data.  FAS 123 (paragraph 

280) specifies that the vesting period, volatility, and the “average length of time similar 

grants have remained outstanding in the past” are useful to consider when estimating 

option life.  The vesting period is not consistently reported (approximately 67% of my 

sample reports it).  More importantly, I am unaware of a source of data for the average 

length of similar past grants.  In unreported tests, I find firm-specific changes in the 

reported ESO expected lives (expected life i, 2005 – expected life i, 2004) are insignificant 

from zero at the 10% level.   

To address possible time trend effects on the reliability measures, I estimate the 

following regression with firm observations from 2001 through 2006, including controls 

for incentive and time period effects:   

Biasit (Accuracyit) = α0 + α1(Mandatoryit) + α2 (Voluntaryit) + α3 (% Optionsit) + α4 
(Lossit) + α5(Active in Equityit) + α6(Ihldgit) + α7(Debt to Equityit) + Σαi(Controlsit-

1) + Σαj(year) + Σαk(industryit) + eit 

 
(3) 
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Based on Aboody et al.’s [2004] finding of systematic differences between 

voluntary recognizers and disclosers, I include controls for cross-sectional differences in 

firm incentives: options granted as a percentages of shares outstanding, loss, equity 

issuance, institutional holdings, and debt to equity.  Including the four additional 

variables that are significant in describing differences between voluntary and mandatory 

adopters (as defined by Aboody et al. [2004]): bonus, CEO ownership, outside director 

stock, interest coverage, and compensation expense reduces sample size approximately 

50%.  Compensation expense (fair value of the ESOs allocated to the current year) is 

omitted because it is mechanically related with the input assumptions.  Furthermore, 

Aboody et al. [2004] find total compensation expense is not associated with the decision 

to recognize fair value cost.  In a robustness test I find results are qualitatively similar 

when including bonus, CEO ownership and outside director stock.  Thus, I omit them 

from the primary analysis.   

I control for cross-sectional differences related to size using the lagged market 

value of equity, for performance using return on equity (net income divided by market 

value of equity), for risk using the book to market ratio (book value of common equity 

divided by the market value of equity in year t), and for industry using two-digit NAICS 

code.  Lastly, I include annual intercepts and the value weighted volatility (computed 
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over the same time period as firm-specific volatility using value weighted returns) to 

control for time period effects.8   

A negative and significant α1 (α2) coefficient on accounting treatment is consistent 

with mandatory adoption (voluntary adoption) firms increasing the bias in their reported 

estimates post recognition.  I replace the dependent variable in (3) with my measure of 

accuracy to test for differences in accuracy between voluntary and mandatory 

recognizers.  A negative α1 (α2) coefficient is consistent with mandatory (voluntary) 

recognizers increasing the accuracy of their reported estimates. 

I perform additional t-tests of changes in firm-specific accuracy and bias 

measures (post recognition – pre recognition) as an alternative test that controls for time 

trends.  I control for time trends by limiting the sample to firms with insignificant 

changes in the level of historical volatility (implied interest) pre- and post-recognition.  

When testing for volatility reliability changes, the pre-recognition period is from fiscal 

years ending in 2004 and the post-recognition period is from fiscal periods ending after 

6/15/2006.  When testing for interest reliability differences, I control for overtime 

differences in the level of interest rates by identifying a pre-recognition time period 

(fiscal years ending between 12/15/2001 and 12/15/2002) where implied interest rates 

were closest to the interest rates post mandatory recognition (fiscal year ends after 

                                                 
8 I include annual intercepts for 2002, 2003, and 2004, omitting intercepts for 2005 and 2006 because 
including those intercepts leads the matrix to approach singularity given the high correlation between the 
mandatory adoption indicator and the time period.  I do not include annual intercepts in the interest 
reliability regressions because of multicollinearity concerns (there is limited cross-sectional difference in 
interest rate benchmarks); I address time period concerns in a robustness test (see Table 12). 
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6/15/2006) (see Figure 2).  I further restrict the interest rate sample to firms with 

insignificant differences (at the 10% level) in the benchmark interest rate. 
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Figure 2: Volatility, Interest Rate, and Dividend Yields from 1976 to 2006 
 
This figure represents the annual averages of input assumption benchmarks calculated for firms in the same 
three-digit SIC code as firms included in the Table 10 sample, mandatory adopters and control firms.  
Interest is computed as the average continuously compounded zero coupon bond yields for bonds that 
mature in five years; data from Optionmetrics is available beginning in 1996.  Dividend is the sum of the 
dividends per share paid over each year divided by the mean monthly price for the year. Volatility is the 
standard deviation of the annualized log returns over a rolling five year period. Value Weighted Volatility 
is the standard deviation of the value weighted returns over a rolling five year period.  Implied Volatility is 
for S&P 500 indexed call options with >=540 days to expiration. 
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5. Sample Selection and Results  
 
 In this section, I discuss sample selection and empirical results for tests of H1 and 

H2, which pertain to changes in option terms during disclosure and recognition.  I also 

discuss alternative explanations that might explain my results and include tests of these 

explanations where possible.   

5.1 Sample Selection for Structural Changes in Option Compensation  

To be included in the sample used to test for changes in option terms, firms must 

meet several data requirements.  Firms must be listed in EXECUCOMP in order to 

estimate option grants to the CEO, executives, and rank and file employees.  To analyze 

equity substitution using the Core and Guay [1999] model, firms must have three 

consecutive years of CEO data in EXECUCOMP, from 1994-1996 (2003-2005) for the 

disclosure (recognition) sample.  I omit firms with CEO changes.  I obtain returns and 

dividend data from CRSP and firm characteristics (market value of equity, book to 

market, net operating losses, sales, cash flow shortfall, dividend constraint, and two-digit 

NAICS industry code) from COMPUSTAT.  I identify the control sample using a Bear 

Stearns list of voluntary recognizers, dated December 16, 2004.  Table 1, Panel A 

presents the sample attrition details.  The final sample contains 795 mandatory disclosure 

firms, 783 mandatory recognition firms, and 127 control firms (voluntary recognizers).   
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Table 1: Sample Descriptive Data for Tests of Changes in Option Terms 
 
Panel A: Sample selection 
 Disclosure Recognition Control  
Firms in EXECUCOMP 1,651 1,455 238 
Firms with 2 years of data to compute 
changes 

1,575 1,226 199 

Firms with 3 years of CEO data  1,293 1,136 197 
Firms with 2 years (t, t-1) of data to 
estimate Core and Guay equation 2 (BTM, 
NOL, DIV, Returnt, Returnt-1,, Sales, Cash 
shortfall, Equity incentive grant) 

1,090 1,037 183 

Firms with two consecutive years (t-1, t-2) 
of non-missing data to estimate Core and 
Guay [1999] equation one (BTM, 
log(MVE), log(risk), CEO Tenure, FCF, 
incentive portfolio) 

795 783 127 

 
Control sample is comprised of firms that voluntarily adopted fair value recognition of ESO prior to FAS 
123-R, identified from a Bear Stearns list dated 12/16/2004. 
 
 Table 1, Panels B, C, and D report descriptive statistics of the disclosure, 

recognition, and control samples in millions of dollars (unless otherwise indicated).  The 

disclosure sample descriptive data is from fiscal years ending in 1996 (after FAS 123 

requiring fair value disclosure was passed); the recognition and control samples are from 

fiscal years ending in 2005 (after FAS 123-R requiring fair value recognition was 

passed).  Panels B and C show the disclosure and recognition samples are comparable in 

size with mean sales (assets) of $4,035 and $5,008 ($6,376 and $6,492), respectively.  In 

contrast, the control sample (Panel D) contains larger firms with mean sales (assets) of 

$21,769 ($71,694).  Disclosure, recognition, and control firms are on average profitable 

with mean net income (ROA) of $272 (4.2%), $368 (4.9%), and $1,064 (3.9%), 

respectively.  On average, firms in all three samples issue options (and restricted stock) as 
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indicated by mean fair values (in thousands) of $35,494 ($478), $47,508 ($2,100), and 

$23,676 ($6,199) respectively.   

Table 1 continued 

Panel B: Disclosure Sample Descriptive Data (1996) 
Disclosure (n = 795) In millions unless otherwise 

indicated Mean Median Std Dev 
Sales  $4,035 $1,113 $10,533 
Assets  $6,376 $1,257 $22,849 
Net income  $272 $61 $744 
Return on assets (ROA) 4.2% 4.8% 9.6% 
Market value of equity (MVE) $5,173 $1,202 $13,636 
Change in Sales $295 $82 $1,475 
Change in Assets $574 $82 $3,341 
Change in MVE $794 $92 $3,958 
Book to Market (BTM) 0.48 0.43 0.28 
Net operating loss (NOL) 0.21 0.00 0.40 
Dividend Constraint (DIV) 0.26 0.00 0.44 
Annual return  0.16 0.13 0.36 
Total Option fair value (thou) $35,494 $4,917 $145,917 
Exec restricted stock (thou) $478 0 $1,865 
 
Panel C: Recognition Sample Descriptive Data (2005) 

Mandatory Recognition  
(n = 783) 

In millions unless otherwise 
indicated 

Mean Median Std Dev 
Sales  $5,008 $1,460 $11,850 
Assets  $6,492 $1,613 $16,589 
Net income  $368 $90 $1,064 
Return on assets (ROA) 4.9% 5.5% 14.8% 
Market value of equity (MVE) $7,290 $1,891 $17,958 
Change in Sales $565 $114 $2,252 
Change in Assets $437 $79 $2,891 
Change in MVE $502 $70 $3,851 
Book to Market (BTM) 0.43 0.40 0.27 
Net operating loss (NOL) 0.45 0.00 0.50 
Dividend Constraint (DIV) 0.28 0.00 0.45 
Annual return  0.11 0.05 0.39 
Total Option fair value (thou) $47,508 $8,405 $156,563 
Exec restricted stock (thou) $2,100 $289 $4,452 
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Table 1 continued 
 
Panel D: Control Sample Descriptive Data (2005) 

Control (n = 127) In millions unless otherwise 
indicated Mean Median Std Dev 
Sales  $21,769 $4,718 $49,672 
Assets  $71,694 $10,015 $192,873 
Net income  $1,626 $293 $4,588 
Return on assets (ROA) 3.9% 3.9% 6.2% 
Market value of equity (MVE) $25,496 $5,927 $59,836 
Change in Sales $2,522 $235 $7,751 
Change in Assets $3,457 $436 $20,373 
Change in MVE $475 $157 $6,650 
Book to Market (BTM) 0.48 0.48 0.23 
Net operating loss (NOL) 0.28 0.00 0.45 
Dividend Constraint (DIV) 0.23 0.00 0.42 
Annual return  0.09 0.07 0.25 
Total Option fair value (thou) $23,676 $5,385 $45,175 
Exec restricted stock (thou) $6,199 $1,412 $12,945 
 
Sales, Assets, NI, Book to Market, NOL, CFS, and DIV are all taken from the COMPUSTAT/CRSP 
merged database.  Returns data are from CRSP.  Control sample is comprised of firms that voluntarily 
adopted fair value recognition of ESO prior to FAS 123-R, identified from a Bear Stearns list dated 
12/16/2004.  Total options are estimated by summing CEO & executive option fair value grants and 
dividing by the percentage of options granted to them as a percent of total options granted. RSU is the sum 
RSU units, times the fiscal year end close price.  Option and restricted stock data are obtained from 
EXECUCOMP. 
 

5.2 Empirical Results for Structural Changes in Option Compensation  
 

Table 2, Panel A presents firm-specific changes in option terms for the disclosure 

sample.  The changes are post-disclosure less pre-disclosure; where pre-disclosure (post-

disclosure) is firms with fiscal year ends in 1995 (1996).  Around the effective date of the 

FAS 123 which required fair value disclosure (1995), there is an insignificant change (at 

the 10% level) in the number of firms granting no options.  Firm-specific changes suggest 

firms increased option grants across all levels of employees during disclosure, supported 

by a significantly positive shift in the distribution to the right at the 1% level and positive 
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means at the 10% and 1% levels.1  On average, firms also did not decrease the statutory 

length or change the moneyness of options for executives and CEOs.  

Table 2: Mean and Median Changes in Option Terms  
 
Panel A: Changes in Option Grants and Terms during Disclosure 

Disclosure (n=795) Numbers and Fair Values are in thousands 
Median Wilcox 

p value1 
Mean 

Δ in # of firms granting no options 0 0.45 -1.00% 
Δ # Options / shares outstanding 0.005% <0.01 0.02% 
Δ # Total Options 24 <0.01 545^ 
Δ # CEO Options  0 <0.01 14* 
Δ # Executive Options  1 <0.01 7^ 
Δ # Rank and File Options  14 <0.01 488^ 
Δ $ Option Fair Value /MVE 0.04% <0.01 0.23%^ 
Δ $ Total Options $367 <0.01 $9,034^ 
Δ $ CEO Options $15 <0.01 $231^ 
Δ $ Executive Options $18 <0.01 $109^ 
Δ $ Rank and File Options $234 <0.01 $5,453 
Δ in CEO statutory length (n = 464) 0 0.63 0.02 
Δ in Exec statutory length (n = 464) 0 0.10 0.14 
Δ in CEO moneyness (n = 464) 0 0.45 -0.02 
Δ in Exec moneyness (n = 464) 0 0.15 0 
 
*,+, ^ indicate significance at the 10%, 5%, and 1% level respectively. 1I report p-values for the Wilcoxon 
signed rank test, a one sample non-parametric test for the symmetry of a distribution around a specified 
value (zero in my tests).  See Appendix for variable definitions. 
 

Table 2, Panels B and C present firm-specific changes in option terms (option 

terms 2005 – option terms 2004) for the mandatory recognition and control samples 

(voluntary recognizers), respectively.  Around the effective date of FAS 123-R, five 

percent of mandatory recognizing firms in my sample stopped granting options, 

significant at the 1% level.  In contrast, in the same time period the control sample firms 

have insignificant changes in the number of firms granting no options at the 10% level.  
                                                 
1 A shift in the distribution is determined using the Wilcoxon signed rank test, a one sample non-parametric 
test for the symmetry of a distribution around a specified value (zero in my tests). 
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Mandatory recognizing firms also have a significant negative shift in the distribution of 

changes in the number options granted across all levels of employees, with mean 

reductions of 688,000 rank and file employee options, significant at the 1% level.  Fair 

value changes are also negative and significant across CEOs, average of non-CEO 

executives, and rank and file employees (-$257,000, -$74,000, -$12,769,000) at the 1% 

level.  The control sample firms have negative mean changes in total number (fair value) 

of options granted to rank and file employees of -938,000 (-10,653,000), significant at the 

5% level, while the distributions are not shifted to the right or left (at the 10% level).   

When comparing the recognition and control sample results, it appears that the 

control sample results are larger in magnitude, especially for rank and file employees.  

Because the control sample is on average three times larger (measured by sales, assets 

and net income) than the recognition sample, changes in number of options granted (fair 

value of options granted) scaled by shares outstanding (market value of equity) allow for 

a more meaningful comparison across samples.  Scaled change in number (fair value) of 

option grants are - 3% (- 35%) for mandatory recognizers (significant at the 1% level) 

and -1% (-8%) for control firms (insignificant at the 10% level).  I also control for 

differences in firm size between mandatory recognizers and control firms using matched 

sample analysis in section 5.3.3.  

Panel C reports changes in the contractual length and moneyness of options.  On 

average, mandatory recognizers reduced the contractual length of CEO and executive 

options by 3.5 and 2.5 months (significant at the 5% and 1% level), while control firms 

did not reduce contractual lengths (insignificant changes at the 10% level).  Reducing the 
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contractual length of options could support a lower expected option life,2 thereby 

reducing the fair value expense recognized in the income statement.  However, a 

reduction in statutory length is unlikely to affect employees’ perceptions of option value 

given that most employees exercise options early (Heath, Huddart, and Lang [1999]).  

Although I do not predict firms will change the vesting period of options, I also test for 

firm-specific changes in the vesting period.  Unreported results indicate insignificant 

changes (at the 10% level) in the vesting period of option grants for both the mandatory 

recognition and control samples.  Results in Panel C also indicate that neither the 

mandatory recognizing or control firms changed the moneyness of options during FAS 

123-R.  One might expect that firms issued at the money options under APB 25 because 

the intrinsic value of those options is zero.  However, firms likely did not modify option 

grant moneyness following FAS 123-R, because existing tax rules provide a disincentive 

to grant in-the-money options.3   

Overall, results in Table 2 support reductions in the number, fair value, and 

contractual length when mandatory fair value recognition is required, but not when fair 

value disclosure is required.  The control sample indicates some reductions could 

correspond to time period effects; I discuss these time period concerns in more detail in 

section 5.3.    

Table 2 Continued 
 

                                                 
2 For example, SAB 107 suggests one way of estimating option life is the average between statutory length 
and vesting period. 
3 In-the-money, non-qualified stock options are not considered performance based compensation. As a 
result, the compensation deduction for compensation in excess of $1M paid to the grantee (including the 
deduction triggered by the in the money options) is disallowed. 
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Panel B: Changes in Option Grants (2005-2004) for Recognition and Control Samples 
Recognition (n=783) Control (n=127) Number and Fair 

Values are in 
thousands 

Median Wilcox 
p-value1 

Mean Median Wilcox  
p-value1 

Mean 

Δ in # of firms 
granting options 

0.00% <0.01 4.98%^ 0.00 1.00 -0.79% 

Δ # Options/ 
shares outstanding 

-0.002% <0.01 -0.03%^ -0% 0.25 -0.01% 

Δ # Total Options -17 <0.01 -696^ -0 0.12 -919+ 
Δ # CEO Options  -0 0.02 -9 0 0.74 -1 
Δ # Exec Options  -0 0.02 -3 0 0.65 -1 
Δ # Rank Options  -10 <0.01 -688^ -0 0.05 -938+ 
Δ $ Option Fair 
Values/MVE 

-0.01% <0.01 -0.35%^ -0 0.20 -0.08 

Δ $ Total Options - $149 <0.01 - $12,769^ -0 0.08 - $10,956+
Δ $ CEO Options -$0 <0.01 -$257+ $0 1.00 -$84 
Δ $ Exec Options -0 <0.01 - $74^ $0 0.54 -$67 
Δ $ Rank Options - $47 <0.01 - $12,769^ -$0 0.25 - $10,653+
 
Panel C: Changes in Other Option Terms (2005-2004) for Recognition and Control 
Samples 

Recognition (n=383) Control (n=46)  
Median Wilcox 

p value 
Mean Median Wilcox  

p value 
Mean 

Δ in CEO 
statutory length 

-0 <0.01 -0.29^ 0 1.00 0.11 

Δ in Exec 
statutory length  

-0 0.03 -0.21+ 0 0.45 0.20 

Δ in CEO 
moneyness  

0 1.00 0 0 N/A 0 

Δ in Exec 
moneyness  

0 0.42 0 0 0.65 0.01 

 
 *,+, ^ indicate significance at the 10%, 5%, and 1% level respectively. 1I report p-values for the Wilcoxon 
signed rank test, a one sample non-parametric test for the symmetry of a distribution around a specified 
value (zero in my tests).  N/A denotes a sample with no distribution, therefore no test statistic exists.  See 
appendix for variable definitions. 
 

Analysis of changes in option grants after controlling for changing firm 

characteristics appears in Table 3.  The analysis includes changes in option grants 
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between 2001 and 2006.  Regression results support Table 2 conclusions that option 

grants were reduced for all ranks of employees, evidenced by negative and significant 

coefficients at the 1% level on the post mandatory indicator.  In addition, the results 

support conclusions by Carter et al. [2006] and Johnston et al. [2006] that employees also 

received fewer option grants post-voluntary recognition, evidenced by negative and 

significant reductions in options for CEOs at the 5% and other employees at the 1% level.  

Results are similar using the matched sample design which appears in section 5.3.3.4  

Survey results support the implication that the modified option grants were a response to 

recognition.  Balsam, O’Keefe, and Weidemer [2007] report 39% of responding 

companies changed their use of options as a result of FAS 123-R, of which 

approximately 24% of firms eliminated options.  Survey results by Towers Perrin find 

that 45% of firms surveyed cite FAS 123-R as the primary reason they modified option 

grant policies (Business Wire, 7/21/2005). 

                                                 
4 In unreported tests I also include the log of the lagged level of options granted and the lagged volatility 
level to control for cross-sectional differences across mandatory recognizers and the control sample.  
Results are qualitatively similar, and not presented. 
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Table 3: Time Series Analysis of Changes in Option Grants across Employees 
 
Δ Log (# Option grant it) = δ0 + δ1Δ Log (Sales) it + δ2 Δ ROA it + δ3 (Return) + δ4Post 
Voluntaryit + δ5Mandatoryit + δ6 Δ Volatilityit + δ7 Dependent Variableit-1 + Σδi(year) + e it 
 
Panel A: Regression Results using Recognition and Control Samples 
N=3,699 Δ log(CEO options) Δ log(Exec options) Δ log(Rank/file 

options) 
Intercept 0.58^ 

2.50 
0.12 
0.71 

0.16 
0.54 

Δ log (sales) 0.04 
0.22 

0.26+ 
2.30 

0.84^ 
4.37 

Δ ROA -0.003 
-0.91 

-0.001 
-0.84 

0.00 
0.09 

Return 0.12 
1.47 

0.03 
0.53 

-0.03 
-0.36 

Post Voluntary -0.78+ 
-4.29 

-0.37^ 
-2.83 

-0.67^ 
-2.68 

Post Mandatory  -0.82^ 
-3.42 

-0.42^ 
-2.39 

-0.7^ 
-2.46 

Δ Volatility 0.87 
1.19 

0.70 
1.38 

1.59+ 
1.99 

Dependent 
variable t-1 

-0.39^ 
20.55 

-0.40^ 
-19.69 

-0.37^ 
-16.11 

R-sq 17% 18% 16% 
 
Significance is indicated with *, +, ^ for the 10%, 5%, and 1% levels respectively.  Changes are computed 
as t – (t-1).  Firm year observations between 2001and 2006 are included; the sample is described in Table 1.  
Annual indicators for 2001-2004 are included; annual intercepts for 2005 and 2006 are omitted due to high 
correlation between post mandatory and year 2005 (0.78).  All standard errors are robust.  See Appendix 
for variable definitions. 

 

Evidence that firms substitute options with other forms of compensation can 

provide additional evidence of changes to compensation policies.  Table 4, Panel A 

reports changes in CEO compensation forms for disclosing firms.  When FAS 123 

requiring fair value disclosure became effective, CEO compensation increased on 

average across most forms with positive and significant mean increases in option fair 

values (number), bonus, salary, and other compensation at the 1% (5%) level.  Table 4, 
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Panel B indicates mandatory recognizers on average decreased the number and fair value 

of CEO options (with a negative shift in the distributions, significant at 1% levels) and 

increased restricted stock units, bonus, salary and other compensation (with positive shift 

in the distributions, significant at the 1% level).  The control firms show insignificant 

changes in options and restricted stock compensation, but increases in bonus salary, and 

other compensation significant at the 10%, 1%, and 5% level.  Correlations in Panels C 

and D provide mixed evidence of substitution.  Spearman correlations in Panel C between 

changes in options and changes in RSU values (-0.11), bonus (-0.07) and RSU grants (-

0.08) are negative and significant at the 1%, 10% and 5% levels respectively.  In contrast, 

the Pearson correlations in Panel D between changes in the number of options and 

changes in RSU values (0.20), bonus (0.09), salary (0.21) and RSU grants (0.40) are 

positive and significant at the 1% level.  Correlations between change in option values 

are similar, except the Pearson correlation between option fair values and bonus is -0.13 

and significant the 1% level.   

The control sample indicates insignificant (at the 10% level) Spearman and 

Pearson correlations between changes in the number of options and changes in restricted 

stock value, bonus, and restricted stock units.  Matched sample correlations in section 

5.3.3 show similar conflicting evidence.  Scatter plots reveal two observations with 

extreme negative changes in both options and bonuses, possibly explaining the 

conflicting results.  I use the Core and Guay [1999] model to resolve conflicting evidence 

of substitution between restricted stock and options.   
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Table 4: Substitution among Various Forms of CEO Compensation  
 
Panel A: Changes in forms of CEO Compensation, Disclosure (1996-1995) 

Disclosure (n = 795) Values are in thousands 
RSU is restricted stock units Median Wilcox p-value1 Mean 
Δ in RSU value  ($) 0 <0.01 19 
Δ in option fair values ($) 15 <0.01 231^ 
Δ in bonus ($) 9 <0.01 60^ 
Δ in salary ($) 29 <0.01 37^ 
Δ in other comp ($) 0 <0.01 5^ 
Δ in options (#) 0 <0.01 14* 
Δ in RSU (#) 0 <0.01 1 
 
 
 Panel B: Changes in forms of CEO Compensation, Recognition and Control (2005-2004) 

Mandatory Recognition 
 (n = 783) 

Recognition Control  
(n = 127) 

Values are in 
thousands 
RSU is restricted 
stock units 

Median Wilcox 
p value^

Mean Median Wilcox 
p value^ 

Mean 

Δ in RSU value  ($) 0 <0.01 151 0 0.12 103 
Δ in options ($) -0 <0.01 -257* 0 0.99 -84 
Δ in bonus ($) 17 <0.01 82+ 42 0.11 329* 
Δ in salary ($) 17 <0.01 37^ 21 <0.01 36^ 
Δ in other comp ($) 0 <0.01 23^ 0 0.02 42+ 
Δ in options (#) -0 0.04 -9 0 0.74 12 
Δ in RSU (#) 0 <0.01 4 0 0.22 16 
Δ in total equity 
compensation 

0 0.88 -106 0 0.27 -27 

 
*, +, ^ indicate significance at the 10%, 5%, and 1% level respectively. ^ I report p-values for the Wilcoxon 
signed rank test, a one sample non-parametric test for the symmetry of a distribution around a specified 
value (zero in my tests). See Appendix for variable definitions. Change in total equity compensation is the 
firm-specific sum of changes in option fair values and changes in restricted stock fair values. 
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Table 4 Continued  
 
Panel C: Pairwise Spearman Correlations between Changes in CEO Option 
Compensation and Other Forms of CEO Compensation 
Sample Change RSU 

($) 
Options 

($) 
Bonus 

($) 
Salary 

($) 
Other  
Comp 

($) 

Option 
(#) 

RSU 
(#) 

Option 
($) 

0.115 
0.001 

1.00 0.075 
0.035 

0.155 
<0.001

0.000 
0.989 

0.839 
<0.001

0.098 
0.006 

Disclosure 
(n=795) 
Δ from 1995 
to 1996 

Option 
(#) 

0.094 
0.008 

0.839 
<0.001 

0.025 
0.483 

0.032 
0.368 

0.047 
0.186 

1.00 0.10 
0.004 

Option 
($) 

-0.026 
0.469 

1.00 -0.000 
0.994 

0.097 
0.007 

0.031 
0.392 

0.815 
<0.001

-0.028 
0.440 

Recognition 
(n=783) 
Δ from 2004 
to 2005 

Option 
(#) 

-0.113 
<0.001

0.719 
<0.001 

-0.066 
0.064 

0.025 
0.479 

0.011 
0.750 

1.00 -0.083 
0.019 

Option 
($) 

0.080 
0.371 

1.00 -0.056 
0.526 

-0.005 
0.953 

-0.032 
0.722 

0.705 
<0.001

0.114 
0.200 

Control 
(n=127) 
Δ from 2004 
to 2005 

Option 
(#) 

0.056 
0.526 

0.705 
<0.001 

-0.089 
0.319 

-0.069 
0.436 

0.069 
0.437 

1.00 0.086 
0.335 

 
 
Panel D: Pairwise Pearson Correlations between Changes in CEO Option Compensation 
and Other Forms of CEO Compensation 

Sample Changes RSU 
($) 

Option
($) 

Bonus 
($) 

Salary 
($) 

Other 
Comp 

Option 
(#) 

RSU 
(#) 

Option 
($)  

0.005 
0.883 

1.00 0.173 
<0.001

0.099 
0.005 

-0.065 
0.066 

0.881 
<0.001

-0.019 
0.594 

Disclosure 
(n=795) 

Option 
(#) 

0.030 
0.448 

0.881 
<0.001

0.132 
0.002 

0.049 
0.167 

-0.084 
0.019 

1.00 0.017 
0.623 

Option 
($) 

0.187 
0.042 

1.00 -0.132 
<0.001

0.129 
<0.001

0.032 
0.3775 

0.740 
<0.001

0.180 
<0.001 

Recognition 
(n=783) 

Option 
(#) 

0.202 
<0.001

0.740 
<0.001

0.089 
0.013 

0.207 
<0.001

0.048 
0.178 

1.00 0.402 
<0.001 

Option 
($) 

-0.042 
0.640 

1.00 -0.057 
0.526 

-0.127 
0.155 

0.192 
0.030 

0.783 
<0.001

-0.015 
0.864 

Control 
(n=127) 

Option 
(#) 

0.026 
0.769 

0.783 
<0.001

-0.032 
0.724 

-0.115 
0.199 

0.255 
0.004 

1.00 0.005 
0.952 

 
Results of tests for changes in CEO equity compensation using a modified Core 

and Guay [1999] model appear in Table 5.  During changes to fair value disclosure, firms 

did not significantly modify the quantity of option grants or restricted stock grants, 
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evidenced by coefficients on disclosure that are insignificant at the 10% level.  In 

addition the overall level of equity incentives is unchanged, also evidenced by a 

coefficient insignificant (at the 10% level).  Combined with Table 4, Panel A results of 

firm-specific increases in option grants, the results indicate option grants were made 

during 1996 to bring equity incentives to the preferred level.   

In contrast, during the mandatory recognition period, firms on average appear to 

substitute option grants with restricted stock, evidenced by a negative (positive) 

coefficient on recognition when the dependent variable is options (restricted stock), 

significant at the 5% (1%) level.  Insignificant changes in total equity grants are 

evidenced by a coefficient on recognition that is insignificant from zero at the 10% level, 

when the dependent variable is total equity grants.  Results also support Carter et al.’s 

[2006] findings that voluntary adopters use less option compensation and more restricted 

stock compensation in comparison to non-adopters in both the pre (2004) and post-

mandatory recognition (2005) time periods.  This is supported by negative (positive) 

coefficient on voluntary adopters when the dependent variable is options (restricted 

stock) at the 1% level.5  The results also show that voluntary adopters did not substitute 

towards restricted stock during 2005 (the year mandatory adopters were expected to 

change), evidenced by coefficients insignificant from zero at the 10% level on 

voluntary*2005.  The substitution results in Table 5 indicate that the form, not the level, 

                                                 
5 In unreported tests I replicated Carter and Lynch’s [2006] results to confirm that the level of equity 
incentives was unchanged during voluntary recognition, while firms reduced option grants and increased 
restricted stock grants. 
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of equity incentives CEOs receive has changed.  However, substitution away from 

options towards restricted stock may affect the efficiency of contracting.    

Table 5: Cross-Sectional Analysis of CEO Equity Structure 
 
Equity Incentivei,t = β0 + β1(Residual)i,t-1 + β2log(Sales)i,t-1 + β3(BTM)i,t-1 + β4(NOL)i,t-1 + 
β5(CFS)i,t-1 + β6(Dividend Constraint)i,t-1 + β7(Return)i,t + β8(Volatility)it + 
Σβ9(Accounting) + β10(Voluntary*2005) + Σβ11(Industry) i,t-1 + u i,t 
 
Panel A: Analysis of CEO Equity Structure under Disclosure Changes 
 Disclosure (n=1,590) 

1995-1996 
Recognition (n=1,820) 

2004-2005 
N=1,590 Log 

(New 
Option 

Grant +1) 

Log (New 
Restricted 
Stock +1) 

Log 
(New 
Equity 
Grants) 

Log 
(New 

Option 
Grant +1)

Log (New 
Restricted 
Stock +1) 

Log 
(New 
Equity 
Grants) 

Intercept -6.56^ 
-2.70 

-18.11^ 
-2.61 

-7.45+ 
-2.53 

-8.99+ 
-2.38 

-16.80^ 
-2.56 

-12.40+ 
-2.19 

Residual -0.39^ 
-4.60 

1.91^ 
7.31 

-0.07 
0.67 

-0.45^ 
-4.38 

0.95^ 
6.09 

0.07 
0.54 

Log (Sales) 0.58^ 
5.36 

0.92^ 
2.92 

0.86^ 
6.44 

0.90^ 
8.76 

1.07^ 
6.07 

1.45^ 
10.99 

Book to 
Market 

-1.57^ 
-2.80 

3.37+ 
2.11 

-0.82 
-1.19 

-2.56^ 
-4.32 

-0.27 
-0.32 

-2.70^ 
-3.65 

NOL 0.435 
1.21 

-0.35 
-0.33 

0.30 
0.67 

0.41 
1.31 

1.60^ 
3.18 

1.17^ 
3.04 

Cash Flow 
Shortfall 

2.46+ 
2.38 

12.42^ 
3.87 

5.49^ 
4.30 

-2.07+ 
-1.89 

5.49^ 
2.97 

0.70 
0.51 

Dividend 
Constraint  

0.16 
0.45 

2.91^ 
2.73 

0.83* 
1.85 

-0.01 
-0.02 

0.03 
0.06 

0.08 
0.18 

Returnt  0.21 
0.65 

2.78^ 
2.96 

0.86^ 
2.20 

0.20 
0.49 

1.37^ 
2.22 

1.00+ 
2.17 

Volatility 3.45^ 
2.35 

-17.24^ 
-3.68 

0.56 
0.31 

1.97+ 
2.28 

-5.58^ 
-3.70 

-0.56 
-0.53 

Disclosure 0.32 
1.15 

0.76 
0.95 

0.55 
1.58 

   

Mandatory 
Recognition 

   -0.67+ 
-2.04 

1.38^ 
2.57 

0.08 
0.20 

Voluntary 
Adopters 

   -2.23^ 
-3.19 

2.00+ 
2.10 

-0.72 
-0.89 

Voluntary*
2005 

   0.04 
0.04 

-0.61 
-0.55 

-0.27 
-0.27 
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*,+, ^ indicate significance at the 10%, 5%, and 1% level respectively.  See Appendix for variable 
definitions.  The sample is comprised of firms in Tables 1 and 2, two years are included for disclosure 
(1995 and 1996) and recognition (2004 and 2005) time periods.  Option incentives are the log of 1 plus 
total dollar sensitivity of the option grant to a 1% changes in stock price (option delta * (close price/100)*# 
of grants).  Restricted stock incentives are the log of one plus the total dollar sensitivity of the restricted 
stock grant to a 1% change in stock price (dollar value of restricted grant/100). Log(New Equity Grants) 
is the sum of option and restricted stock incentives.  The residual is the error term from the following first 
stage regression taken from Core and Guay [1999].  Log (total equity incentives)i,t-1 = β0 + β1log(MVE)i,t-1 
+ β2log(Idiosyncratic risk) i,t-1 + β3(Book-to-market) i,t-1 +  β4log(CEO tenure) i,t-1  + β5(Free-cash-flow 
problem) i,t-1 + β6(Industry controls) i,t-1 + e i,t-1.  Sales, Book to Market (data60/(data25*data199)), NOL 
(indicator = 1 if data 52 is less than 0 in one of previous 3 yrs), CFS (average of the previous 3 yrs shortfall 
(data 19+ data 21+ data311 – data 308)/data6), and DIV (indicator = 1 if ratio is less than 2 in any of 3 
previous yrs (data 36+ data137 + data 115)/(data 137 + data 115)) are all taken from COMPUSTAT/CRSP 
merged database.  Returns are estimated from the CRSP database using monthly compounded returns.  
Disclosure is an indicator equal to one if the firm’s fiscal year ends in 1996.  Mandatory recognition is an 
indicator=1 if the firm has a fiscal year end in 2005 and is not a voluntary recognizer.  Voluntary 
recognizer is an indicator =1 for firms that voluntarily adopted fair value recognition of ESOs prior to 
passage of FAS 123-R; identified using a Bear Stearns list dated 12/16/2004.  Voluntary*2005 is an 
indicator for voluntary adopters during the year 2005, when mandatory adoption is expected to occur.  All 
standard errors are robust.  Annual intercepts are not included due to high correlation between year 2005 
and mandatory recognition (0.75).  
 

5.3 Alternative Explanations 
 

In this section, I discuss alternate explanations of the results in Tables 2-5, other 

than the hypothesized effects.  I also provide additional analyses to prove some of these 

explanations.   

5.3.1 Differences in Sample Composition Overtime 

 One possible explanation for finding changes in the level and composition of 

equity based compensation following FAS 123-R, but not following FAS 123 is that the 

sample composition in EXECUCOMP changed over the ten year s between 1995-1996 

and 2004-2005.  For example, technology firms might comprise a larger portion of the 

database in 2005 than in 1995.  If firms added to the EXECUCOMP database are more 

sensitive to option reporting then those present in 1995, this could bias towards finding 

changes during recognition as compared to disclosure.  To investigate this possibility, I 
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test for firm-specific differences in the change in option terms during mandatory 

recognition compared to those during disclosure, for firms that appear in both samples.6   

The results of this test appear in Table 6.  Along with descriptive data, Panel A 

reports pooled sample changes in the number and fair value of options granted to all 

employees, and restricted stock grants to the CEO and executives.  Firms in the reduced 

sample are substantially larger in 2005 as compared with 1996, as evidenced by 

significant differences in the mean and median sales, net income and assets (at the 1% 

level).  However, pooled differences in ROA and firm-specific changes in the log of sales 

(and assets) are insignificant at the 10% level.  Thus, the differences in difference test are 

unlikely be affected by growth overtime or differences in profitability.  In Panel B, firm-

specific differences in difference support comparative reductions in option grants and 

increases in restricted stock (at the 1% level) during recognition as compared with 

disclosure.  These results indicate that differences in the composition of the samples 

during disclosure and recognition are unlikely to explain the results. 

                                                 
6 The firm-specific changes are computed as follows: (option termi,2005-option termi,2004) – (option termi,1996-
option termi,1995) 
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Table 6: Comparison of Recognition and Disclosure Changes in Equity Grants  
 
Panel A: Pooled Differences for Constant Sample of Firms in both Recognition and 
Disclosure Samples (N=536) 

Disclosure  
(1996) 

Recognition 
(2005) 

T-Test Wilcox In thousands unless 
otherwise indicated 

Mean Median Mean Median p-value p-value 
Sales ($M) $3,599 $1,296 $7,799 $2,264 <0.01 <0.01 
Market value of equity 
($M) 

$5,045 $1,306 $12,120 $3,236 <0.01 <0.01 

Return on assets  6.03% 6.03% 6.16% 5.67% 0.85 0.68 
Log (salest)-log (salest-1) 0.11 0.09 0.12 0.09 0.54 0.56 
Δ  total # options  617 24 -4,577 0 0.06 0.01 
Δ  total options fair value  $8,322 $220 -$61,438 -$87 0.16 0.04 
Δ # RSU to CEO & execs  -1 0 13 0 <0.01 <0.01 
Δ $ RSU to CEO & execs  -$26 $0 $359 $0 <0.01 <0.01 
 
Panel B: Firm-specific Differences in Differences for Constant Sample (N=268) 
In thousands unless otherwise 
indicated 

Mean Median T-Test  
P-value 

Wilcox P-
value^ 

Difference in the log (sales) $M 0.01 -0.01 0.47 0.76 
Total # of options -5,194 -53 0.07 0.05 
Total fair value of options -$71,329 -$1,112 0.05 <0.01 
Δ # RSU to CEO & Execs (thou) 25 0 <0.01 <0.01 
Δ $ RSU to CEO & Execs (thou) $659 $0 <0.01 <0.01 
 
Firm-specific differences in differences in Panel B are calculated as follows: [(compensationi, 2005 – 
compensationi, 2004) – (compensationi, 1996 - compensationi, 1995)] such that negative values are consistent 
with greater reductions during recognition. 
 

5.3.2 Reductions in Executive Compensation 

Another potential explanation for the results is that the reductions in option terms 

are due reductions in “excessive” executive compensation, occasioned by the passage of 

the Sarbanes Oxley Ace of 2002 and increased public criticism of excessive CEO 

compensation.  In Table 3, I test for changes in option grants across several levels of 

employees – CEOs, non-CEO executives, and rank and file employees.  The results 
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indicate reductions across all employee levels, suggesting the reduction is a change in 

firm policy, unlikely a response to perceived excessive CEO compensation. 

5.3.3 Differences between Treatment and Control Firm Characteristics 

 Results reported in Tables 1 through 5 are based on all firms in EXECUCOMP 

with complete data.  The sample is decomposed into voluntary (control firms) and 

mandatory adopters of fair value recognition.  There are systematic differences between 

the two samples.7  For example, the average (median) sales, net income, and assets in the 

control sample are about three times the average (median) sales, net income, and assets in 

the mandatory recognition sample.  If size differences are correlated with differences in 

behavioral sensitivity to recognized fair values (perhaps because smaller firms rely more 

on ESOs), it is possible that size differences between the recognition and control samples 

could bias results towards finding changes in the recognition sample.  To address this 

concern I analyze on a subsample of mandatory recognizers matched to control firms on 

both industry (two-digit NAICS code) and size (total assets).   

However, matching on total assets may not control for size differences measured 

as the number of employees.  Scaling changes in option grants by the number of 

employees.  However, scaling by the number of employees skews the analysis of changes 

in options for rank and file employees because not all employees (the denominator) 

receive options (the numerator) and because of possible size differences that pertain to 

                                                 
7 In unreported tests, I control for differences in the level of option grants and volatility between the 
mandatory recognizers and the control firms, by including the lagged levels of the two as control variables 
in the Table 3 changes analysis.  Results are qualitatively similar to those reported, in that estimated 
coefficients on voluntary and mandatory recognition indicators are negative and significant at the 5% level 
across employee types (CEOs, non-CEO executives, and rank and file). 
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the CEO or non-CEO executives.  Based on results in Table 7, Panel A the recognition 

and control samples do not appear to differ in the number of changes in the number of 

employees, at the 10% level. 

Results in Panel A also show that both mean and median differences in sales, 

assets, net income, return on assets, and market value of equity are insignificant at the 

10% level.  Pooled differences across samples are also insignificant at the 10% level, 

with the exception of ROA.  I include ROA in the regression to control for this 

difference.  Similar to Table 3, Panel C presents tests of changes in option grants during 

voluntary and mandatory recognition.  Results are similar; firms reduced option grants 

post voluntary and mandatory recognition across all levels of employees, evidenced by 

negative coefficients on the mandatory and post voluntary indicator variables, significant 

at the 1% and 5% levels.   
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Table 7: Matched Sample Analysis 
 
Panel A: Descriptive Data of Matched Sample 

Recognition 
(n=102) 

Control (n=102) In millions unless 
otherwise indicated 

Mean Median Mean Median 

T-test 
p-

value 

Wilcox 
p-value

Sales  $11,667 $4,259 $14,483 $4,376 0.51 0.87 
Assets  $18,753 $6,964 $20,876 $6,844 0.65 0.79 
Net income  $905 $284 $1,292 $274 0.39 0.65 
Return on assets  5.8% 4.6% 4.5% 4.8% 0.13 0.72 
Market value of equity  $15,357 $5,993 $18,973 $4,202 0.51 0.70 
# Employees (thou) 28.5 9.4 33.8 11.5 0.51 0.91 
Δ in Sales $1,699 $314 $2,120 $212 0.66 0.66 
Δ in Assets $963 $249 $871 $332 0.94 0.16 
Δ in MVE $1,150 $341 $906 $99 0.77 0.70 
Δ in ROA 0.51% 0.38% -1.10% -0.12% 0.02+ 0.02+ 
Δ in Employees  1.3 0.10 1.2 0.10 0.90 0.69 
Book to Market  0.47 0.46 0.45 0.43 0.46 0.67 
Net operating loss  0.31 0 0.27 0 0.54 0.54 
Dividend constraint  0.16 0 0.22 0 0.28 0.28 
Annual return  18.0% 17.3% 7.8% 4.7% 0.01^ 0.02+ 
Δ in firms granting no 
options 

1% 0 -1% 0 0.71 0.71 

Total # Options (thou) 6,211 1,190 1,532 535 0.00^ 0.00^ 
Total # RSUs (thou)1 664 355 1,771 352 0.13 0.91 
Δ Historical Volatility -4.9% -4.5% -4.6% -3.7% 0.70 0.10* 
 

1 Disclosure of restricted stock grants is voluntary; 87 firms in the recognition sample and 66 firms in the 
control sample disclosed the number of restricted stock units granted.  *, +, ^ denotes significance at the 
10%, 5%, and 1% levels.  Matched sample was created by matching mandatory recognition firms to control 
sample firms (voluntary adopters) on the basis of industry (two-digit NAICS code) and size (assets). 
 
Panel B: Changes in Equity Compensation for Matched Sample 

Recognition (n=102) Control (n=102) In thousands  
Mean Median Mean Median 

T-test 
p-value 

Wilcox 
p-value 

Δ # CEO options  47 0 -3 0 0.17 0.69 
Δ # Exec options  1 0 3 0 0.81 0.65 
Δ # Rank options  -7,597 -13 -417 0 0.26 0.24 
Δ $ CEO options   $351 $0 -$6 $0 0.34 0.88 
Δ $ Exec options   $41 $0 $25 $0 0.81 0.68 
Δ $ Rank & File  
options  

- $85,749 $0 - $2,573 $0 0.26 0.21 
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Table 7 continued 
 
Panel C: Time Series Analysis of Changes in Option Grants, Matched Sample 
 
Δ Log (# Option grant it) = δ0 + δ1Δ Log (Sales) it + δ2 Δ ROA it + δ3 (Return) + δ4Post 
Voluntaryit + δ5Mandatoryit + δ6 Δ Volatilityit + δ7 Dependent Variableit-1 + Σδi(year) + e it 
 

N=752 CEO Options Exec Options Rank/File Options 
Intercept 0.10 

0.20 
-0.01 
-0.04 

0.14 
0.23 

Δ log (sales) 0.01 
0.90 

0.51^ 
2.71 

1.31^ 
3.69 

Δ ROA 0.01 
0.90 

0.002 
0.22 

0.001 
0.08 

Return -0.01 
-0.05 

0.05 
0.35 

-0.11 
-0.52 

Post Voluntary -0.71^ 
-2.74 

-0.51^ 
-2.52 

-0.78+ 
-2.02 

Mandatory  -0.78+ 
-2.09 

-0.62^ 
-2.41 

-1.08+ 
-2.24 

Δ Volatility 3.13* 
1.93 

1.51 
0.94 

4.29* 
1.89 

Dependent 
variable t-1 

-0.35^ 
-8.06 

-0.35^ 
-7.09 

-0.34^ 
-6.34 

R-sq 15% 15% 15% 
F Test δ4=δ5 0.08 0.40 0.88 
 
Significance is indicated with *, +, and ^ for the 10%, 5%, and 1% levels respectively.  Changes are 
computed at t - (t-1).  Firm year observations between 2001 and 2006 are included; the sample is described 
in Table 7, Panel A.  In Panel C annual intercepts are included for all years (2001-2006).  All standard 
errors are robust.  See Appendix for variable definitions. 
 

Matched sample results using the modified Core and Guay [1999] model, in Panel 

D, provide no reliable evidence of substitution during mandatory recognition.  There are 

several potential explanations.  The Core and Guay [1999] model was not intended to 

describe cross-sectional differences in firms using options versus restricted stock.  The 

matched sample tests are performed on smaller samples with limited cross-sectional 
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variation, such that the model may have weak explanatory power to explain the levels 

and changes in option grants.   

Table 7 continued 
 
Panel D: Analysis of CEO Equity Structure under Recognition Changes, Matched Sample 
 
Equity Incentiveit = β0 + β1(Residualit) + β2(log(Salesit)) + β3(BTMit) + β4(NOLit) + 
β5(CFSit) + β6(Dividend Constraintit) + β7(Returnit) + β8(Lagged Dependent Variableit) + 
β9(Volatilityit) + β910(Mandatoryit) + β10(Voluntaryit) + β10(Yr2004it) + Σβi(Industryit) + u 
 
N=408 Log (New Option 

Grant +1) 
Log (New Restricted 

Stock +1) 
Log (Total New 
Equity Grants) 

Intercept 0.08 
0.02 

-38.32^ 
-10.48 

-0.04^ 
-0.01 

Residual -0.25 
-1.13 

0.75+ 
2.64 

0.22 
0.82 

Log Sales 1.16^ 
4.39 

0.40 
1.21 

1.30^ 
4.70 

Book to Market 
(BTM) 

-4.31^ 
-3.10 

-2.01 
-1.12 

-4.99^ 
-2.96 

Net Operating Loss 
(NOL) 

-0.26 
-0.33 

2.17 
2.22 

1.22 
1.37 

Cash Flow Shortfall 
(CFS) 

0.19 
0.06 

6.90* 
1.80 

3.71 
1.01 

Dividend Constraint 
(DIV) 

-1.23 
-1.21 

1.00 
0.88 

-0.56 
-0.48 

Returnt  0.39 
0.30 

2.60* 
1.67 

1.93 
1.20 

Volatility 5.53^ 
2.50 

-4.59 
-1.50 

2.05 
0.93 

Mandatory 
Recognition 

0.02 
0.02 

1.15 
0.90 

0.69 
0.62 

Voluntary 
Adopters 

-2.29^ 
-2.70 

1.66 
1.48 

-0.92 
-0.95 

 
*,+ , ^ represent significance at the 10%, 5%, and 1% levels respectively.  The equity incentives are 
comprised of option incentives restricted stock incentives and the sum of the two (total incentives) 
estimated from EXECUCOMP data.  Option incentives (restricted stock incentives) are the total dollar 
sensitivity of the option grant to a 1% changes in stock price, defined in Table 5.  The residual is the error 
term from the following first stage regression taken from Core and Guay [1999], also defined in Table 5.  
Sales, Book-to-market, NOL, CFS, DIV, and Returns follow Table 5 definitions.  Mandatory 
recognition is an indicator=1 if the firm has a fiscal year end in 2005 and is not a voluntary recognizer.  



 
 

 60

Voluntary adopter is an indicator =1 (in both 2004 and 2005) for firms that adopted fair value recognition 
of ESOs prior to FAS 123-R. Two years (2004 and 2005) are included in the regression for each firm.  All 
standard errors are robust.  Matched sample is formed by matching mandatory adopters to control firms 
based on two digit NAICS code and assets. 

5.3.4 Declining Volatility 

 Another possible explanation for the option reduction I document decreases in 

volatility.  Since option fair values decrease with decreases in volatility, firms may find 

options are less valuable or less effective at providing incentives for employees as fair 

values decrease.  During the time period I investigate, 2004-2005, Figure 2 shows a 

systematic decline in volatility.  Figure 3 depicts a pattern of option grants that is similar 

in shape to historical volatility patterns in Figure 2.  I also document a decline in 

historical volatility for firms in a larger sample used in tests of H3 in Table 9, Panel C. 

One way to address this concern is to test for a reduction in option grants for a 

sample of firms that did not experience a change in volatility.  However, the changes in 

volatility are pervasive in my sample, and I can not identify a subsample of firms that 

experienced insignificant changes in the mean and median levels of volatility.  Therefore, 

I address changing volatility impacts on option grants in two ways.  First, I control for the 

changes in volatility in the Table 3 changes regression and the level of volatility in the 

substitution analysis in Table 5.   
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   Figure 3: Number of Options Granted Overtime, Complete Sample 

However, because the control variable may not address volatility declines if the 

relation between option grants and volatility changes is non-linear, I use the matched 

sample analysis as additional evidence that changing volatility does not drive the option 

reductions.  As reported in Table 7, Panel A mean differences between changes in 

volatility for the recognition and control samples are insignificant at the 10% level; 

median differences are significant at the 10% level (Z-value = 1.70) indicating that 

median volatility declined more for the recognition sample than for the control sample.  

Panel C shows that reductions in option grants during recognition exist for the matched 

sample of recognition and control firms when including time period indicators for each 

year and controls for changes in volatility.   

Finally, voluntary fair value recognition occurs during 2002 to 2004, yet the 

results show similar reductions in option grants.  I perform an F-test (reported in Table 7, 
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Panel C) to test whether the differences between changes in option grants for the 

mandatory recognition and voluntary recognition samples are significantly different.  The 

test does not reject the null hypothesis that they are the same at the 10% level for 

executives and rank and file employees; CEO changes are significantly different at the 

10% level, such that mandatory recognizers reduces options more than voluntary 

recognizers.  Taken together, the results of these additional analyses suggest that a 

decline in volatility is not likely to be the reason for option reductions.    

5.3.5 Other Time Period Issues 

Because the accounting changes concerning recognition and disclosure of the fair 

value of ESOs affect all firms at the same time, my study is subject to concerns about 

calendar time effects.  Sections 5.3.2 through 5.3.4 presented results which support my 

results are not driven by changes in volatility or concerns about excessive compensation. 

I discuss below additional pieces of evidence that suggest the results I document are not 

due to time period concerns, but to the hypothesized effects. 

First, I analyze on-average time period effects in two ways.  The Table 7, Panel B 

matched sample regression contains an indicator variable for each year, including 2005.  

The evidence supports changes in ESO compensation post-voluntary and post-mandatory 

adoption, despite the inclusion of these indicators.  Table 8 reports results of a pooled 

regression analysis of changes in option grants during mandatory recognition and 

mandatory disclosure, including a variable that captures on average effects of the control 

sample (voluntary adopters) during 2005.  The results suggest that the option reductions 
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are significant for mandatory adopters at the 1% level during the hypothesized period, but 

insignificant for the control sample during the same period (2005-2004) at the 10% level.  

I also performed an F-test for equality of the coefficients between the control firms and 

the mandatory adoption firms.  Results are that the coefficients are significantly different 

for changes in the executive option grants and rank and file option grants at the 1% and 

5% levels respectively.  While they are insignificantly different for CEOs, the coefficient 

on mandatory recognition is significant for CEOs at the 1% level and insignificant for 

control firm CEOs at the 10% level.  The results suggest that option reductions occur 

only for mandatory recognition firms during the expected period (2005), not for the 

control sample during the same period. 

Table 8: Changes in Option Grants Comparing Recognition and Disclosure 
 

Δ Log (# Option grant it) = δ0 + δ1Δ Log (Sales) it + δ2 Δ ROA it + δ3 Return+ δ4 Δ Volatility it 
+ δ6 Dependent Variable it-1 + δ7Voluntary Firms it + δ8 Mandatory Recognition it + e it 

 
N=1,702 Δ log (CEO 

options) 
Δ log (Exec 

options) 
Δ log (Rank & File 

options) 
Δ log (sales) 0.48 

1.53 
0.32 
1.43 

0.40 
1.05 

Δ ROA -0.002 
-0.36 

-0.002 
-0.44 

-0.004 
-0.49 

Return 0.08 
0.48 

-0.008 
-0.06 

0.68 
0.34 

Δ Volatility 1.21 
1.28 

0.73 
1.26 

1.21 
1.28 

Dependent variable t-1 -0.23^ 
-10.34 

-0.26* 
-7.77 

-0.23^ 
-6.74 

Control Firms during 2005 
(Voluntary Adopters) 

-0.14 
0.97 

-0.16 
-1.55 

-0.28 
-1.59 

Mandatory Recognition -0.32^ 
-2.51 

-0.42^ 
-4.99 

-0.68^ 
-4.66 

R-sq 7% 8% 6% 
P value, F Test δ7 = δ8 0.22 0.01 0.02 



 
 

 64

*,+, ^ indicate significance at the 10%, 5%, and 1% level respectively.  Sample includes changes during 
disclosure (1996-1995) and changes during recognition (2005-2004) only; sample is comprised of all firms 
in Table 1 – disclosure, recognition, and control firms.  Voluntary Firms is a (0,1) indicator for the control 
sample of voluntary adopters; Mandatory Recognition is a (0,1) indicator for firms that must adopt fair 
value recognition under FAS 123-R.  
 
 

Third, my results show similar reductions in option terms post voluntary and post 

mandatory recognition.  Voluntary recognition occurs between 2002 and 2004, and the 

effects of mandatory recognition are expected to occur in 2005.  Thus, it seems unlikely 

that the effect is attributable to a specific time period.  Fourth, survey evidence by 

Balsam et al. [2007] and Towers Perrin (Business Wire, 7/21/2005) indicates that 39% 

and 45% of responding companies changed their use of options in response to FAS 123-

R.  

Finally, Figure 4 displays changes in options granted between 1998 and 2005 for 

the matched sample.  The graph shows that changes in option grants tend to oscillate 

above and below zero.  Changes in the number of options granted during 2004 and 2005 

were both negative; comparing the two changes, 2005 changes are smaller in magnitude.  

Negative changes in option grants during 2004 are expected given that changes in the 

prior year were positive.  However, the prior pattern suggests that the 2005 changes 

should be positive.  Figure 4 shows that the average change is not only negative, but more 

negative than the control sample (voluntary adopters). 
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  Figure 4: Changes in Options Granted, Matched Sample 
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6. Analysis of Differences in Reliability under 
Recognition versus Disclosure 
 

In this section, I discuss the sample and results for tests of H3, which pertains to 

differences in the reliability of inputs to stock compensation between recognition and 

disclosure of the fair value of ESOs.  I also perform sensitivity tests to examine the 

robustness of my results.   

6.1 Sample Selection for Tests of Reliability Differences 

A sample of mandatory and voluntary recognizers of ESO fair values is used to 

test H3, which pertains to differences in the reliability of input estimates under 

recognition versus disclosure.  Sample firms must be listed in the Equilar database, grant 

options such that they report inputs to the ESO fair values, have sufficient time series 

data available on CRSP to estimate dividend and volatility benchmarks and have data in 

Compustat and Thompson databases.  The final sample consists of 12,007 firm year 

observations from 2001 to 2006 (or 3,091 unique firms), of which 1,788 are post 

mandatory recognition (FYE after 6/15/2006) and 972 are post voluntary recognition 

(voluntary recognition adoption varies between 2002 and 2004). Table 9, Panel A 

describes the sample selection and Panel B reports sample descriptive data.  Similar to 

earlier analysis, and consistent with Aboody et al. [2004], voluntary adopters are larger, 

with mean sales (assets) of $14,747 M ($72,829 M) compared to mandatory recognizers 

$3,064 M ($5,115 M).  Following Carter et al.’s [2006] and Johnston and Rock’s [2006] 

results, voluntary recognizers granted fewer options as a percentage of shares outstanding 
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with mean a percentage of  0.80% compared to the mandatory recognizers with 1.58%.  

Consistent with my earlier analysis, the pre-recognition sample has greater mean option 

grants of 3.04% than the post recognition sample. 

Table 9: Sample Description for Analysis of Reliability Differences  
 
Panel A: Sample Selection for Reliability Analysis 
Data Criteria Mandatory 

Adoption 
Sample 

Control Sample 
(Voluntary 
Adopters) 

Firm year Observations in Equilar  20,112 1,561 
Firms that have all input assumptions available 
(mostly deleted due to firms without option grants) 

17,272 996 

Firms with adequate CRSP data to compute 
volatility and dividend benchmarks 

11,579 975 

Firms with Compustat & Thompson data (sales, net 
income, total assets, debt, institutional holding) 

11,035 972 

Total Sample Size 11,035 972 
Firms with fiscal year ends before 1/1/2005 6,783 473 
Firms with fiscal year ends after 1/1/2005 4,252 499 
Firms with fiscal year ends after 6/15/2006 1,788 228 
 
Panel B: Sample Descriptive Data for Reliability Analysis 

Mandatory Recognizers 
Pre-recognition1 

(n=6,783) 
Post-recognition1 

(n=1,788) 

Control  Sample1, 
Post Voluntary 

Recognition (n=228)

In $ millions, 
unless otherwise 
noted 

Median Mean Median Mean Median Mean 
Sales  485 2,628 1,288 3,064 2,644 14,747 
Total Assets  783 6234 954 5,115 7,405 72,829 
Net Income  22 144 34 237 189 1,326 
# of Options(thou) 807 3,149 514 1,751 683 2,083 
% Options  2.09% 3.04% 1.04% 1.58% 0.63% 0.80% 
Institutional Hldg 0.60 0.56 0.72 0.66 0.69 0.66 
Active in Eqty Mkt 0 0.35 0 0.33 0 0.33 
Loss 0 0.23 0 0.21 0 0.11 
Debt to Equity 0.17 0.47 0.12 0.33 0.28 0.69 
Return on Equity 4.18% -0.97% 4.39% 1.35% 5.46% 3.53% 
Market to Book 2.09 3.45 2.35 3.50 2.23 3.35 
1 Pre-recognition (post-recognition) firms are mandatory recognizing firms with fiscal year ends on or 
before 12/31/2004 (after 6/15/2006).  Control sample firms, are voluntary recognizers with fiscal year ends 
after 6/15/2006.  See Table 9, Panel A for complete breakdown of subsamples. 
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Figure 2 (in section 4.2) depicts the average annual implied interest yield from the 

zero coupon bond with a five year term, the average five-year volatility and annual 

dividend yield of CRSP firms in the same industries as mandatory recognizers, the value 

weighted market volatility calculated over a five year rolling window, and implied 

volatility for the S&P 500 indexed call options.  Figure 2 illustrates the cyclical nature of 

the input values.  Reported inputs, benchmarks, and reliability estimates for firms in the 

disclosure, mandatory recognition, and control samples (the control sample is firms that 

adopted fair value recognition before 2005) are included in Table 9, Panels C and D.  

Mean reported volatility between disclosure and recognition appears to have declined by 

approximately 8%, consistent with observed declines in historical volatility over the same 

time of approximately 8%.  Volatility (interest) benchmarks have decreased (increased) 

in the same direction as the estimates, suggesting that the benchmarks are controlling for 

at least part of the time trends.  Bias estimates indicate that firms typically underestimate 

inputs as relative to the benchmarks.  
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Table 9 continued 
  
Panel C: Input Descriptive Data, Disclosure and Recognition Samples 

Pre-recognition1 
(Disclosure) (n=6,783) 

Post-recognition1 (n=1,788)   

Median Mean Std Dev Median Mean Std Dev 
Life (yrs) 5.00 5.37 1.67 5.00 5.19 1.33 
Volatility 46.00% 51.93% 26.57% 38.65% 43.52% 20.66% 
Interest 3.70% 3.75% 0.94% 4.70% 4.66% 3.07% 

Reported 

Dividend 0% 1.04% 1.79% 0 % 0.88% 1.47% 
Return Volatility 18.27% 18.14% 1.26% 13.88% 13.76% 2.04% 

Volatility 45.81% 53.09% 26.43% 39.34% 44.80% 22.13% Historical 
(monthly) Dividend 0% 1.41% 5.25% 0% 1.03% 3.62% 
Implied Interest (Int) 4.19% 4.26% 0.87% 5.20% 5.19% 0.08% 

Historical 
Volatility 

-0.54% -3.11% 18.99% 1.75% -1.80% 16.93% 

Historical 
Dividend 

0% 1.30% 9.07% 0% -1.04% 46.65% 

Bias 

Implied Int -1.50% -2.38% 3.58% -1.95% -2.65% 2.67% 
Historical 
Volatility 

8.56% 13.13% 14.40% 8.14% 11.65% 12.42% 

Historical 
Dividend 

0% 4.02% 10.07% 0% 3.71% 4.65% 

Accuracy 

Implied Int 1.79% 2.92% 3.30% 1.96% 2.71% 2.61% 
 
Panel D: Input Descriptive Data, Control Sample  

Control  Sample, post-voluntary recognition1 (n=228)  
 

 
Median Mean Std Dev 

Life (yrs) 5.60 5.59 1.41 
Volatility 26.30% 29.94% 12.76% 
Interest 4.62% 4.63% 3.22% 

Reported 

Dividend 1.70% 2.12% 2.29% 
Return Volatility 15.27% 14.20% 1.90% 

Volatility 26.48% 30.89% 15.37% Historical 
(monthly) Dividend 1.80% 2.32% 2.63% 
Implied Implied Interest 5.22% 5.22% 0.07% 

Historical Volatility 3.28% -1.40% 16.00% 
Historical Dividend 0% -0.06% 2.72% 

Bias 

Implied Interest -4.34% -4.72% 3.36% 
Historical Volatility 7.26% 10.70% 11.97% 
Historical Dividend 1.97% 8.48% 25.93% 

Accuracy 

Implied Interest 4.35% 4.79% 3.25% 
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1 Pre-recognition (post-recognition) firms are mandatory recognizing firms with fiscal year ends on or 
before 12/31/2004 (after 6/15/2006).  Control sample firms, are voluntary recognizers with fiscal year ends 
after 6/15/2006.  See Table 9, Panel A for complete breakdown of subsamples.  Bias = (reported fair value 
– benchmark fair value)/reported fair value; Accuracy = |Bias|. Mandatory adoption firms are firms who 
did not voluntarily adopt fair value recognition which are subject to mandatory recognition according to 
FAS 123-R with fiscal years ending after June 15, 2006; disclosing firms are the same firms with fiscal 
year observations two years prior when FAS 123 required disclosure.  Return Volatility is the value 
weighted return volatility for each corresponding time period.  Firms in the control sample are observations 
post 6/15/2006 that voluntarily adopted fair value recognition prior to the passage of FAS 123-R, identified 
using a Bear Stearns report dated December 16, 2004.  Reported input assumptions and options granted 
were purchased from Equilar (hand collected from annual 10-ks).   See Appendix for variable definitions. 

 

6.2 Empirical Results for Reliability Differences  
 

Spearman and Pearson correlations between bias and accuracy for each input 

assumption appear in Table 10.  Bias and accuracy estimates for each input are typically 

negatively correlated.  Historical dividend bias and accuracy have low pairwise 

correlations with the other inputs, likely because only dividend paying firms have non-

zero estimates, rendering the measure noisy without controls.  Implied interest and 

volatility bias are positively correlated (Pearson/Spearman correlation of 0.10/0.03).  

Pearson correlations across input accuracy range from 0.10 to 0.25, indicating that the 

magnitudes of the deviations may be systematic across firms.  Panel B Pearson/Spearman 

correlations between incentives and control variables reveal results consistent with prior 

research.  Following Carter et al. [2006], I find that firms that recognize fair values 

voluntarily also issue fewer stock options as evidenced by the Spearman (Pearson) 

correlation of -0.20 (-0.05) between recognize and percentage of options granted, 

significant at the 1% level.  Consistent with Aboody et al. [2004], I find a positive 

Spearman correlation between voluntary recognizer and size (debt-to-equity) of 0.21 

(0.14).   
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Table 10: Pearson\Spearman Correlations for Reliability Analysis 
 
Panel A: Pearson\Spearman Correlation Matrix for Bias and Accuracy, Total Sample (2001-2006) 

Bias Accuracy N=12,006 
 Historical 

Volatility 
Historical 
Dividend 

Implied 
Interest 

Historical 
Volatility 

Historical 
Dividend 

Implied 
Interest 

Historical 
Volatility 

1 -0.02 
0.07 

0.03 
0.01 

-0.17 
<0.001 

0.06 
<0.001 

-0.05 
<0.001 

Historical 
Dividend 

-0.03 
0.002 

1 -0.02 
0.01 

-0.01 
0.23 

0.06 
<0.001 

0.02 
0.07 

Bias 

Implied 
Interest 

0.10 
<0.001 

-0.06 
<0.001 

1 -0.02 
0.06 

-0.41 
<0.001 

-0.86 
<0.001 

Historical 
Volatility 

-0.52 
<0.001 

0.01 
0.17 

-0.10 
<0.001 

1 0.01 
0.48 

0.05 
<0.001 

Historical 
Dividend 

-0.05 
<0.001 

0.49 
<0.001 

-0.21 
<0.001 

0.10 
<0.001 

1 0.46 
<0.001 

Accuracy 

Implied  
Interest 

-0.14 
<0.001 

0.07 
<0.001 

-0.86 
<0.001 

0.16 
<0.001 

0.25 
<0.001 

1 

 
Panel B: Pearson\Spearman Correlations for Incentive/Control Variables, Total Sample  
N=12,006 Mandatory 

2005 
Mandatory 

2006 
Voluntary 
Recognize 

PCT 
Option 

Inst 
Hldg 

Active 
Equity 

Mandatory 
Pass 

1 -0.20 
<0.001 

-0.14 
<0.001 

-0.3 
0..01 

0.02 
<0.001 

0.00 
0.94 

Mandatory 
Effective 

-0.20 
<0.001 

1 -0.15 
<0.001 

-0.18 
<0.001 

0.12 
<0.001 

-0.01 
0.20 

Voluntary 
Recognize 

-0.14 
<0.001 

-0.14 
<0.001 

1 -0.20 
<0.001 

0.03 
0.002 

0.01 
0.41 

PCT Option 0.00 
0.67 

-0.05 
<0.001 

-0.05 
<0.001 

1 -0.00 
0.98 

0.14 
<0.001 

Inst. Hldg 0.01 
0.48 

0.12 
<0.001 

0.04 
<0.001 

-0.04 
<0.001 

1 -0.00 
0.65 

Active Equity 0.00 
0.85 

-0.01 
0.20 

0.01 
0.41 

0.04 
<0.001 

-0.01 
0.32 

1 

Loss 0.02 
0.07 

-0.00 
0.70 

-0.08 
<0.001 

0.06 
<0.001 

-0.16 
<0.001 

0.28 
<0.001 

Debt to Equity -0.03 
<0.001 

-0.04 
0.01 

0.06 
<0.001 

-0.01 
0.11 

-0.05 
<0.001 

0.03 
<0.001 

ROE -0.02 
0.07 

0.01 
0.44 

0.03 
0.001 

-0.02 
0.01 

0.08 
<0.001 

-0.09 
<0.001 

BTM -0.00 
0.83 

0.00 
0.90 

-0.00 
0.81 

0.00 
0.91 

0.02 
0.07 

-0.00 
0.66 

Log MVE -0.04 
<0.001 

0.04 
<0.001 

0.22 
<0.001 

-0.07 
<0.001 

0.49 
<0.001 

-0.18 
<0.001 

Elife -0.05 
<0.001 

-0.03 
<0.001 

0.06 
<0.001 

-0.07 
<0.001 

-0.10 
<0.001 

-0.12 
<0.001 
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Panel C: Pearson\Spearman Correlations among Incentive and Control Variables  
N=12,006 Loss Debt to 

Equity 
ROE BTM Log 

MVE 
Elife 

Mandatory Pass 0.02 
0.07 

-0.08 
<0.001 

-0.03 
0.01 

0.03 
<0.001 

-0.04 
<0.001 

-0.06 
<0.001 

Mandatory Effective -0.00 
0.70 

-0.06 
<0.001 

-0.01 
0.25 

0.05 
<0.001 

0.04 
<0.001 

-0.02 
0.02 

Voluntary Recognize -0.08 
<0.001 

0.14 
<0.001 

0.11 
<0.001 

-0.02 
0.07 

0.21 
<0.001 

0.07 
<0.001 

PCT Option 0.20 
<0.001 

-0.21 
<0.001 

-0.22 
<0.001 

0.06 
<0.001 

-0.20 
<0.001 

-0.21 
<0.001 

Inst. Hldg -0.15 
<0.001 

-0.02 
0.86 

0.04 
<0.001 

0.11 
<0.001 

0.49 
<0.001 

-0.10 
<0.001 

Active Equity 0.28 
<0.001 

-0.006 
0.52 

-0.24 
<0.001 

-0.04 
<0.001 

-0.17 
<0.001 

-0.13 
<0.001 

Loss 1 -0.04 
0.01 

-0.71 
<0.001 

-0.11 
<0.001 

-0.28 
<0.001 

-0.14 
<0.001 

Debt to Equity 0.09 
<0.001 

1 0.20 
<0.001 

-0.36 
<0.001 

0.12 
<0.001 

0.20 
<0.001 

ROE -0.28 
<0.001 

-0.23 
<0.001 

1 -0.10 
<0.001 

0.20 
<0.001 

0.19 
<0.001 

BTM 0.00 
0.61 

-0.01 
0.38 

0.01 
0.11 

1 0.25 
<0.001 

-0.09 
<0.001 

Log MVE -0.27 
<0.001 

-0.03 
<0.001 

0.10 
<0.001 

0.01 
0.29 

1 0.03 
0.00 

Elife -0.13 
<0.001 

0.05 
<0.001 

0.05 
<0.001 

-0.00 
0.80 

0.01 
0.29 

1 

 

Table 11 presents tests of H3, differences in the reliability between recognized 

and disclosed volatility, dividend, and interest inputs.  Voluntary adopters increased bias 

post voluntary recognition, evidenced by negative and significant coefficients on the 

voluntary indicator for volatility, dividend and interest (at the 1%, 5%, and 1% levels).  

The volatility result is consistent with Johnston [2006], while the dividend and interest 

rate differences differ from his results, perhaps because I used a broader sample of firms 
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in several time periods and implied interest as a benchmark instead of the historical 

interest rate.1   

Bias results during mandatory recognition are similar to voluntary recognition. 

The underestimation of volatility, dividend, and interest increased on average by 4%, 2%, 

and 0.3% (3%, 1%, and 1%) of ESO fair value cost during mandatory recognition 

(voluntary recognition).  Post FAS 123-R passage, coefficients on volatility and dividend 

inputs are also negative and significant at the 1% level, suggesting that some firms may 

have adjusted their estimates in anticipation of FAS 123-R’s effective date. 

Volatility, dividend, and interest rate estimates all show decreasing bias, although 

the effects differ in magnitude.  For example, volatility shows the largest decrease, it has 

both firm and time-specific variation and the largest effect on fair value (usually); firms 

might have both greater discretion and incentives to bias volatility in comparison to the 

other inputs.  On the other hand, discretion with respect to interest rates is likely to be the 

least because it has no firm-specific variation, and the authoritative guidance provides a 

specific benchmark.  I find similar results of decreasing magnitudes of bias across 

volatility, dividend, and interest during both voluntary and mandatory adoption.   

The accuracy results show that volatility accuracy is unchanged post voluntary 

and mandatory recognition (coefficients are not significant at the 10% level), while 

dividend and interest accuracy improved (significant coefficients at the 1% level) post 

mandatory recognition and declined post voluntary adoption (also significant at the 1% 

level).  The accuracy results appear to differ across inputs for similar reasons that they 
                                                 
1 Johnston [2006] finds evidence of increases in volatility bias post voluntary recognition, but no evidence 
of different dividend or interest bias post voluntary recognition. 
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differ across bias – differences in firm-specific and time-specific variation.  Greater firm-

specific variation is likely to make it relatively more difficult to verify volatility 

estimates, while the absence of firm-specific variation should simplify the auditing task.  

The results are consistent with these differences across variation. 

The accuracy analysis is the first instance where I find that mandatory and 

voluntary recognition have different effects.  The results suggest that mandatory 

recognition may improve accuracy as compared to voluntary recognition.  These results 

are consistent with Frederickson, et al. [2006] findings that investors perceive voluntary 

and mandatory recognition of ESO fair value costs differently.  They document 

significantly lower perceived reliability scores for voluntary recognition than mandatory 

recognition.  
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Table 11: Reliability Analysis for Mandatory and Voluntary Recognition 
 
Bias or Accuracyit = α0 + α1,2,,3 (Accounting Treatmentit) + α4 (% Optionsit) + α5 (Lossit) + 
α6(Active in Equityit) + α7(Ihldgit) + α8(DEit) + α9(Lifeit) + Σαi(Controlsit-1) + Σαj(yearit) + 
Σαk(industryit) + eit 
 

Bias Accuracy N=12,007 
Historical 
Volatility 

Historical 
Dividend 

Implied 
Interest 

Historical 
Volatility 

Historical 
Dividend 

Implied 
Interest 

Intercept 0.25^ 
6.19 

0.01 
0.49 

0.02^ 
12.68 

0.19^ 
6.13 

-0.01 
-0.79 

-0.003+ 
-2.25 

123-R 
Pass 

-0.03^ 
-5.55 

-0.02^ 
-7.63 

0.00 
0.04 

0.02^ 
4.10 

-0.02^ 
-5.28 

-0.004^ 
-5.30 

123-R 
Effective 

-0.04^ 
-5.56 

-0.02^ 
-7.93 

-0.003^ 
-4.39 

-0.00 
-0.45 

-0.02^ 
-6.49 

-0.001 
-1.03 

Voluntary 
Adoption 

-0.03^ 
-4.83 

-0.01+ 
-2.27 

-0.01^ 
-8.99 

0.00 
0.46 

0.013^ 
3.09 

0.01^ 
9.92 

Pct 
Options 

-0.01 
-0.45 

-0.123^ 
-2.78 

0.05* 
1.61 

0.01 
0.34 

-0.02+ 
-2.22 

-0.071^ 
-5.20 

Ihldg -0.02^ 
-2.71 

-0.01+ 
-1.98 

0.01^ 
9.88 

-0.03^ 
-4.38 

-0.0^ 
-4.47 

-0.02^ 
-13.97 

Active in 
Equity 

-0.02^ 
-5.23 

0.005^ 
2.72 

0.001+ 
1.92 

0.01^ 
3.48 

0.002 
1.21 

-0.001+ 
-2.31 

Loss -0.02^ 
-5.05 

0.005+ 
2.33 

0.01^ 
13.87 

-0.01^ 
-2.73 

-0.002 
-0.84 

-0.01^ 
-18.20 

Debt to 
Equity 

-0.003* 
-1.73 

0.003^ 
4.31 

-0.001^ 
-3.77 

0.003^ 
3.03 

0.006^ 
7.80 

0.001^ 
5.59 

Expected 
Life 

0.003^ 
2.95 

0.001 
1.14 

-0.01^ 
-31.45 

-0.01^ 
-11.35 

0.006^ 
9.90 

0.005^ 
27.85 

ROE -0.01+ 
-2.04 

0.002 
1.14 

-0.001* 
-1.61 

-0.01+ 
-1.96 

0.004* 
1.92 

0.001+ 
2.26 

MTB 0.00 
0.64 

0.00 
0.42 

-0.00 
-0.80 

0.00 
0.44 

0.00 
0.31 

0.00 
0.08 

VRET -1.33^ 
-11.52 

  0.01 
0.09 

  

Log(MVE) -0.00 
-1.31 

0.00 
0.25 

-0.003^ 
-19.93 

-0.004^ 
-4.87 

0.003^ 
5.70 

0.003^ 
18.00 

R-Sq 3% 3% 17% 4% 11% 18% 
 
Significance at the 10%, 1%, and 5% levels are denoted by *, +, ^ respectively. 123-R Pass equals one for 
FYEs between 12/14/2004 and 6/15/2006.  123-R Effective equals one for FYEs after 6/15/2006.  Voluntary 
adoption equals one in all periods after voluntary fair value recognition, per Bear Stearns list 12/16/2004.   
See Appendix for variable definitions.  Industry controls are included in all regressions except interest.  
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Annual indicators are also included for 2002, 2003, and 2004; they are not included for 2005/2006 time 
periods because the time period is highly correlated with the mandatory adoption. 
 

In Table 11 analysis I control for time period effects in two ways; I use time 

period benchmarks and I include the value weighted return volatility (volatility of the 

value-weighted return calculated over the same period as the firm-specific volatility).  

The latter exhibits similar time series patterns to the volatility of firms in the industries 

included in my sample (see Figure 2).  Despite these controls, time period differences 

may still influence results. To prove the possibility of remaining time period effects I also 

analyze a subsample of firm-specific changes in volatility and interest reliability. Table 

12, Panel A reports changes in volatility bias and accuracy pre and post recognition (2004 

versus post 6/15/2006) for 66 firms that exhibited insignificant differences in historical 

volatility at the 10% level across the two time periods.  Consistent with results in Table 9, 

volatility bias increased significantly at the 5% level, while volatility accuracy changes 

are insignificant.   

I use a similar approach to control for interest rate level differences.  Table 12, 

Panel B reports changes in interest bias and accuracy pre-recognition (between 

12/15/2001 and 12/15/2002) and post recognition (after 6/15/2006) for a subsample of 

firms with similar benchmark interest rates.  The pre recognition time period is identified 

as the disclosure time period with interest rates closest to the post recognition level (see 

Figure 2).  Consistent with Table 11 results, interest bias increased as evidenced by 

negative and significant changes in mean and median interest bias (at the 1% level).  

Contrary to Table 11 results, changes in accuracy indicate less precise estimates at the 

10% level.  Because interest rates have no cross-sectional variation and are highly time 
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variant, the best way to resolve this mixed finding is to analyze an additional year of data, 

currently unavailable. 

Table 12: Volatility and Interest Reliability using Alternate Time Period Controls 
 
Panel A: Firm-specific Differences in Volatility Bias/Accuracy, Mandatory Adoption  
(n = 66) P25 Median Mean P75 Std Dev Wilcox 

p-value1 
Δ level of  
Volatility 

-3.61% 0.02% -0.06% 3.15% 0.51% 0.45 

Δ Volatility 
Percentage 

-1.11% 0.09% -0.06% 0.08% 0.99% 0.54 

Δ Historical 
Volatility Bias 

-4.26% -1.59% -4.26%+ 2.40% 15.71% 0.10 

Δ Historical 
Volatility 
Accuracy 

-3.46% 0.77% 2.58% 6.57% 13.51% 0.20 

 
 
Panel B: Firm-specific Differences in Interest Bias/Accuracy, Mandatory Adoption  
(n = 120) P25 Median Mean P75 Std Dev Wilcox  

p-value1 
Δ Implied 
interest  

-0.05% -0.01% 0.003% 0.04% 0.05% 0.58 

Δ Reported 
Interest 

-0.30% 0.10% 0.10% 0.04% 0.64% 0.21 

Δ Interest Bias -1.86% -0.44% -0.65%^ 0.67% 3.90% <0.01 
Δ Interest 
Accuracy 

-0.70% 0.29% 0.44%* 1.45% 2.73% 0.03 

 
*,+, ^ indicate T-test significance at the 10%, 5%, and 1% levels respectively.  1I report p-values for the 
Wilcoxon signed rank test, a one sample non-parametric test for the symmetry of a distribution around 
zero.  Panel A is restricted to firms that have <= 1.75% change in volatility, where percentage change is 
computed as |(Volatility 2006 – Volatility 2004)/0.5*(Volatility 2006 + Volatility 2004)|.  Panel B is restricted to 
firms that have <= 0.08% changes in the level of implied interest (interest2006- interest2004), where the 
disclosure period is between 12/15/2001 and 12/15/2002, and the recognition period is post 6/15/2006.  The 
disclosure period was chosen on the basis of having the closest level of interest rates to the recognition time 
period – see Figure 2. Firm-specific changes in bias and accuracy are reported as recognition less 
disclosure time periods; negative values indicate an increase in underestimation and an increase in 
accuracy.   
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6.3 Sensitivity Analysis 

In this section, I discuss sensitivity checks performed to evaluate the robustness of 

my reliability results, including using alternate measures of bias and accuracy. 

6.3.1 Implied Volatility as a Benchmark 

I test reliability results using implied volatility as an alternate benchmark.  As 

discussed in section 4.2, implied volatility incorporates future expectations (Mayhew 

[1995]).  Both FAS 123-R (paragraphs A32, A34, A43) and SAB 107 (page 18) identify 

implied volatility as a useful estimation factor.  For the recognition and disclosure 

sample, the Spearman (Pearson) correlation between implied and historical volatility is 

0.80 (0.72).  I also find the implied volatility is lower than the historical volatility on 

average by seven basis points, likely because traded options have shorter option lives 

than the expected lives of ESOs.   

I estimate equation 3 using implied volatility (from Optionmetrics) to measure 

bias and accuracy.  The sample size is approximately half that used in Table 11 because 

implied volatility is not available for firms without exchange traded options.  In Table 13, 

the coefficient on mandatory recognition is negative and significant (at the 5% level) 

after 123-R is effective, consistent with earlier results using historical volatility.  

However, the effect on accuracy, measured using the absolute value of bias, is negative 

and significant at the 1% level, consistent with improved accuracy post mandatory 

adoption.  When measuring accuracy as bias squared, results are consistent with historical 

volatility results.  Accuracy is unchanged post mandatory recognition.   
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Table 13: Reliability Analysis using Implied Volatility  
 
Panel A: Cross-sectional Analysis of Volatility Accuracy and Bias using Implied 
Volatility 
 
Bias or Accuracyit = α0 + α1,2,,3 (Accounting Treatmentit) + α4 (% Optionsit) + α5 (Lossit) + 
α6(Active in Equityit) + α7(Ihldgit) + α8(DEit) + α9(Lifeit) + Σαi(Controlsit-1) + Σαj(yearit) + 
Σαk(industryit) + eit 
 

Bias Accuracy N=6,924 
Implied 

Volatility 
Implied 

Volatility 
|Bias| 

Implied 
Volatility 

(Bias2) 
Intercept 0.448^ 

7.74 
0.306^ 
7.24 

0.098* 
1.81 

123-R Pass 0.042^ 
3.60 

0.029^ 
3.51 

0.021+ 
1.98 

123-R 
Effective 

-0.023+ 
-1.98 

-0.024^ 
-2.78 

-0.003 
-0.26 

Voluntary 
Adoption 

-0.013 
-1.31 

0.005 
0.63 

0.017 
1.82 

Pct Options 0.149 
1.57 

-0.162+ 
-2.35 

-0.151* 
-1.72 

Ihldg 0.003 
0.24 

-0.021+ 
-2.24 

-0.024 
-2.01 

Active in 
Equity 

0.001 
0.21 

0.00 
0.02 

0.004 
0.83 

Loss -0.047^ 
-6.84 

-0.010+ 
-1.99 

-0.005 
-0.78 

Debt to 
Equity 

-0.026^ 
-11.06 

0.016^ 
9.66 

0.017^ 
7.89 

Expected 
Life 

-0.007^ 
-4.38 

-0.004^ 
-3.73 

-0.001 
-0.81 

ROE -0.00 
-0.05 

0.010 
1.83 

0.013 
1.79 

MTB -0.00 
-1.01 

-0.00 
-1.22 

-0.00 
-0.29 

Index 
Volatility 

-1.77^ 
-9.33 

-0.418^ 
-3.02 

-0.088 
-0.50 

Log(MVE) 0.002 
1.05 

-0.005^ 
-3.62 

-0.004^ 
-2.47 

R-Sq 16% 9% 3% 
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Significance at the 10%, 1%, and 5% levels is denoted by *, +, ^ respectively.  Accuracy is computed as 
|Bias| and (Bias2); negative coefficients correspond to more accurate estimates. Voluntary is an indicator that 
equals one in all time periods the firm is recognizing the value; it is identified using a Bear Stearns list dated 
12/16/2004. 123-R Pass (Effective) is an indicator variable that equals one for non-voluntary adopters with 
FYE between 1/1/2005 and 6/15/2006 (after 6/15/2006), zero otherwise.  Pct options is the number of 
options granted / shares outstanding. MVE is the FYE close price*shares outstanding.  Ihldg is the average 
quarterly shares held by institutions / shares outstanding (from CDA Spectrum).   Active equity is an 
indicator variable set to 1 if the firm has issued more than 3% of shares outstanding in the last three years.  
Loss is an indicator set to one if the firm has net income less than zero in the current year.  Debt to equity is 
the short term plus long term debt divided by market value of equity.  ROE is net income divided by market 
value of equity.  BTM is computed as common equity divided by market value of equity.  Elife is the 
reported life of the option. VRET is the value weighted market volatility computed over the Elife.  Industry 
controls (included in all regressions exception interest rates) is determined by 2 digit NAICS code indicator 
variables.  Annual indicators are also included for 2002, 2003, and 2004; they are not included for 2005/2006 
time periods because the time period is highly correlated with mandatory adoption. 

6.3.2 Analysis using Daily Historical Volatility  

 The guidance in FAS 123, FAS 123-R, and SAB 107 suggests several frequency 

intervals for volatility estimation, daily, weekly, or monthly.  The analysis in Tables 10-

12 is performed using monthly volatility.  As a test of robustness, I measure bias and 

accuracy using historical volatility estimated daily.  The results appear in Table 14, and 

are directionally consistent with the results using monthly compounded volatility, but 

larger in magnitude.  Coefficients on post voluntary and mandatory recognition are 

negative and significant at the 1% level for bias, and insignificant at the 10% level for 

accuracy.  The increase in bias is estimated as 6% of fair value cost post mandatory 

recognition. 
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Table 14: Analysis of Volatility Reliability using Daily Compounding  
 
Bias or Accuracyit = α0 + α1,2,,3 (Accounting Treatmentit) + α4 (% Optionsit) + α5 (Lossit) + 
α6(Active in Equityit) + α7(Ihldgit) + α8(DEit) + α9(Lifeit) + Σαi(Controlsit-1) + Σαj(yearit) + 
Σαk(Industryit) + eit 
 

Bias Accuracy N=12,007 
Daily Volatility Daily Volatility 

|Bias| 
Daily Volatility 

(Bias2) 
Intercept 0.050 

1.15 
0.015 
4.07 

0.08 
2.71 

123-R Pass -0.055^ 
-8.66 

0.033^ 
6.02 

0.019^ 
4.62 

123-R 
Effective 

-0.057^ 
-7.50 

0.008 
1.23 

0.005 
1.03 

Voluntary 
Adoption 

-0.028^ 
-3.84 

0.004 
0.63 

0.002 
0.45 

Pct Options 0.014 
0.68 

-0.008 
-0.45 

-0.005 
-0.40 

Ihldg 0.099^ 
11.63 

-0.101^ 
-13.76 

-0.066^ 
-11.92 

Active in 
Equity 

0.012^ 
2.91 

-0.006* 
-1.80 

-0.002 
-0.81 

Loss 0.028^ 
5.44 

-0.029^ 
-6.68 

-0.016^ 
-4.79 

Debt to Equity 0.001 
0.34 

0.003+ 
2.38 

0.003^ 
2.54 

Expected Life 0.001 
1.03 

-0.002* 
-1.86 

-0.001* 
-1.77 

ROE -0.012^ 
-2.77 

0.005 
1.21 

0.004 
1.40 

MTB -0.00 
-0.49 

0.00 
0.31 

0.00 
0.95 

VRET -1.16^ 
-9.48 

0.371^ 
3.52 

0.168+ 
2.12 

Log(MVE) 0.005^ 
4.06 

-0.007^ 
-6.28 

-0.006^ 
-7.73 

R-Sq 7% 8% 7% 
 
Significance at the 10%, 1%, and 5% levels are denoted by *, +, ^ respectively.  The volatility benchmark 
used is computed from historical volatility using daily price data.  All other data definitions follow Table 13. 



 
 

 82

6.3.3 Using Squared Deviations to Measure Accuracy 

 I measure accuracy as the absolute deviation between the reported fair value and 

the benchmark fair value, scaled by the reported fair value in my tests.  An alternative 

way to measure accuracy is to square bias; larger deviations are more heavily weighted 

using this approach.  The results appear in Table 15.  Both mandatory and voluntary 

adopters do not have significant differences in the accuracy of volatility estimates at the 

10% level.  Dividend and interest inputs indicate increased accuracy, significant at the 

1% level.  These results are similar, except that voluntary adopters have unchanged 

dividend accuracy post voluntary recognition at the 10% level.  However, the overall 

conclusion that voluntary and mandatory recognition are different with respect to 

dividend and interest accuracy still holds. 
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Table 15:  Using Squared Deviations (Bias2) to Measure Accuracy 
 
Accuracyit = α0 + α1,2,,3 (Accounting Treatmentit) + α4 (% Optionsit) + α5 (Lossit) + 
α6(Active in Equityit) + α7(Ihldgit) + α8(DEit) + α9(Lifeit) + Σαi(Controlsit-1) + Σαj(yearit) + 
Σαk(industryit) + eit 
 

Accuracy = Bias2 N=12,007 
Historical 
Volatility 

Historical 
Dividend 

Implied  
Interest 

Intercept 0.048^ 
2.53 

-0.005 
-0.73 

-0.001^ 
-6.17 

123-R Pass 0.011^ 
3.87 

-0.004^ 
-4.26 

-0.0005^ 
-4.83 

123-R 
Effective 

-0.001 
-0.27 

-0.006^ 
-5.15 

-0.0003^ 
-3.15 

Voluntary 
Adoption 

0.003 
1.05 

0.001 
0.99 

0.001^ 
6.42 

Pct Options 0.002 
0.23 

-0.005 
-1.42 

-0.001+ 
-1.95 

Ihldg -0.013^ 
-3.64 

-0.005^ 
-3.57 

-0.002^ 
-12.92 

Active in 
Equity 

0.006^ 
3.47 

0.002^ 
2.62 

0.0001* 
1.64 

Loss -0.002 
-0.80 

0.001 
1.34 

-0.0012^ 
-12.06 

Debt to 
Equity 

0.002+ 
2.27 

0.002^ 
6.71 

0.0001^ 
4.48 

Expected 
Life 

-0.004^ 
-7.91 

0.001^ 
5.62 

0.0005^ 
22.37 

ROE 0.003* 
1.63 

0.001 
1.44 

0.0002* 
1.74 

MTB 0.00 
0.99 

0.000 
0.33 

0.00 
0.68 

VRET 0.033 
0.63 

  

Log(MVE) -0.002^ 
-3.60 

0.001^ 
3.01 

0.0003^ 
11.14 

R-Sq 3% 5% 10% 
 
Significance at the 10%, 1%, and 5% levels are denoted by *, +, ^ respectively. Accuracy is computed at 
Bias2 in the table above.  All other variable definitions follow Tables 11 and 13 and Appendix 1. 
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6.3.4 Changing Weights on Implied and Historical Benchmarks 

One possible explanation for an increase in volatility bias during recognition of 

fair value ESO cost is that the weights firms place on implied volatility and historical 

volatility have changed.  Given that implied volatility is on average seven basis points 

lower than historical volatility, managers’ can reduce fair value expense by increasing 

(decreasing) the weight on implied (historical) volatility estimates.  On the other hand, 

the weight on implied volatility might decrease because there is a difference in the 

estimation guidance between FAS 123 and FAS 123-R.  FAS 123, paragraph 275 states 

that if multiple volatility estimates of equal quality are available, firms cans use the 

lowest estimate.  In contrast, FAS 123-R, paragraph A20 states, if several reasonable 

estimates are available, then the average should be used.  Thus, it is possible that we will 

observe either an increase or decrease in the weighting of implied and historical 

volatility. 

I test for differences in weights placed on either volatility benchmark overtime 

using the following regression: 

Reported Volatilityit = δ0 + δ1(Historical Volatilityit) + δ2(Implied Volatilityit) + 
δ3(Historicalit*Recognizeit) + δ4(Impliedit*Recognizeit) + δ5(Recognizeit) +εit 

(4) 

 
I regress reported volatility on both historical and implied volatility benchmarks; I also 

interact the benchmarks with a time series indicator for recognition.  I perform this 

analysis on both voluntary and mandatory recognizers.  Results indicate that post 

mandatory recognition there is no evidence of changes in the implied and historical 

volatility weights, evidenced by insignificant coefficients (at the 10% level) on the 
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interactions between the benchmarks and mandatory recognition at the 10% level.  This 

result is consistent with FAS 123-R (paragraph A 23) statements that firms should 

estimate assumptions in consistently overtime. 

During voluntary recognition, the results indicate that weights shift away from 

implied volatility and towards historical volatility, evidenced by a positive (negative) and 

significant coefficient on historical (implied) volatility and voluntary recognition at the 

1% level using daily intervals.  One possible explanation is that because implied volatility 

was not explicitly cited as a benchmark under FAS 123 auditors either did not believe 

implied volatility was as good quality benchmark or they were less willing to permit its 

use without explicit guidance.   

 
Table 16: Tests for Changing Weights on Volatility Benchmarks 
 
Reported Volatilityit = δ0 + δ1(Historical Volatilityit) + δ2(Implied Volatilityit) + 
δ3(Historicalit*Recognizeit) + δ4(Impliedit*Recognizeit) + δ5(Recognizeit) +εit 
 

 Mandatory Recognizers Voluntary Recognizers 
 Monthly 

Historical 
Daily 

Historical 
Monthly 
Historical 

Daily 
Historical 

Historical Volatility 0.599^ 
62.45 

0.690^ 
66.83 

0.680^ 
10.84 

0.659^ 
12.19 

Implied Volatility 0.304^ 
25.05 

0.263^ 
21.86 

0.233^ 
3.91 

0.266^ 
5.08 

Recognize*Historical 0.005 
0.48 

0.00 
0.04 

0.037 
0.44 

0.216^ 
3.17 

Recognize*Implied -0.009 
-0.24 

-0.037 
-0.97 

-0.206* 
-1.89 

-0.437^ 
-4.52 

Recognize -0.034 
-1.09 

0.005 
0.15 

0.047^ 
2.04 

0.041* 
1.88 

Rsq 71% 72% 80% 82% 
 
*,+, ^ correspond to significance levels of 10%, 5%, and 1%, respectively.  Tests are two-tailed.  Voluntary 
adopters are identified using a Bear Stearns list dated 12/16/2004.  Volatility benchmarks are compute 
using monthly (daily) prices from CRSP.   
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7. Conclusions and Limitations 
 

The analysis supports several conclusions.  First, firms appear to reduce the fair 

value of recognized stock compensation cost by eliminating/reducing option grants across 

all levels of employees and reducing the statutory length of option grants, and in some 

cases substituting options with restricted stock grants and bonuses.  Second, firms’ 

response to recognition differs from the response to disclosure.  Third, firms appear to 

bias fair value inputs to reduce recognized stock compensation cost.  Fourth, the effects 

of voluntary recognition are similar to that of mandatory recognition; firms similarly 

reduce option grants, substitute other forms of compensation, and bias fair value 

estimates downward.  However, my results suggest that mandatory recognition yields 

more accurate (unchanged accuracy) dividend and interest (in volatility) estimates, 

whereas voluntary recognition reduces the accuracy of dividend and interest estimates.  

Finally, the results suggest that differences in the discretion and incentives across input 

estimates may lead to differing levels of bias and accuracy.    

These results are subject to several caveats.  First, because mandatory recognition 

occurs in the same calendar time period for all firms, a portion of the results might not be 

driven by recognition.  Compensation has received a great deal of attention from the 

media and investors; some of this attention may affect firms’ decisions to restructure 

compensation (see Hayn and Bartov [2007]).  Recognition and disclosure take place in 

different time periods, where changes in the perception of stock prices may have also 

influenced decisions about option compensation.   
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Second, analysis in this paper is limited to firms that grant options; these firms 

may differ systematically from the total population of firms (e.g., regulated industries 

may not use options; see Yermack [1995]) such that the results may not extend to other 

firms and/or other settings.  Third, I do not address whether shifts in the form of 

compensation away from options and towards restricted stock and/or bonuses may also 

affect the efficiency of contracting.  Finally, unlike other accrual estimates, input 

estimates to stock compensation cost do not reverse because ESO fair values are 

measured at the grant date, and not remeasured thereafter.  Therefore, reliability results in 

this setting may not extend to other types of accrual estimates.   
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Appendix 1: Variable Definitions for Reliability Analysis  
 
Variable Source Computation 
Volatility, interest, 
dividends, and 
option life 

Equilar Database 
(hand collected 
from firm 10-Ks) 

 

Bias  (reported fair value  – benchmark fair value)/ 
reported fair value, reported fair value is 
computed using inputs as disclosed; 
benchmark is historical or implied value 

Accuracy  |Bias| 
Historical 
volatility 

CRSP (monthly) Annualized log returns over the reported option 
life, ending 6 months prior to FYE 

Historical dividend 
rate 

CRSP (monthly) Sum of the cash dividends paid over the prior 
year divided by the mean price over the prior 
year 

Implied volatility Optionmetrics Implied volatility estimates with terms greater 
than or equal to 540 days, with a strike price 
closest to fiscal year end price 

Implied interest Datastream Average monthly implied zero curve rate over 
the fiscal year with a term equal to reported 
option life 

Percent of Options Equilar Database 
(from firm 10-Ks) 

Total number of options granted to all 
employees divided by shares outstanding 

Return on Equity COMPUSTAT Data18 divided by (Data199 * Data25) 
Book to Market COMPUSTAT Data60 divided by (Data199 * Data25) 
Size COMPUSTAT Log (Data199 * Data25) 
Active in Equity  COMPUSTAT Indicator variable equals 1 if firm has Data108 

divided by (Data199 * Data25) greater than 3% 
in the last 3 years 

Debt to Equity COMPUSTAT (Data9 + Data44) divided by (Data199 * 
Data25) 

Loss COMPUSTAT Indicator equals one if firm has NI less than 0 
Industry COMPUSTAT Two digit NAICS code 
Institutional 
Holding 

CDA Spectrum Average quarterly institutional shares held 
divided by shares outstanding 

Voluntary firm  Bear Stearns 
Report 
12/16/2004 

Indicator variable equal to one if the firm 
voluntarily adopted FAS 123  
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