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Abstract

This Internet Appendix provides additional material supporting the main text.
Section A provides additional tables and figures, Section B summarizes other studies
examining the effects of FAS 123-R, Sections C and D provide details on the structural
estimation, and Section E validates the empirical methodology of the staggered DiD
design. Finally, in Section F, we analyse the multiple hypothesis testing problem that
arises because prior studies also used FAS 123-R as a setting.
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A. Supplemental analysis and robustness checks

This Section of the Internet Appendix section provides supplemental analysis and robustness

checks to support the main results in the paper. In IA Table A.1, we report the distribution

of fiscal year-ends in the sample. The table shows that most sample firms (69.1%) have a

fiscal year that overlaps with the calendar year, yet 30.9% of firms have a fiscal year that

ends in another month.

IA Table A.2 considers the effect of FAS 123-R on pro forma earnings. The table shows

that high-option firms also reported relatively lower pro forma EPS after FAS 123-R, with

magnitudes similar to those of GAAP earnings in Table 2.

In IA Table A.3, we compares the drop in annual earnings to the rise in pay expenses.

We use annual measures in this table, because Compustat does not contain quarterly option

expenses after FAS 123-R. In Column 1, Comp. Expense/Share rose for high relative to low-

option firms in the year after FAS 123-R. Columns 2–3 document a similar-sized decrease in

annual EPS and operating income. Hence, option expenses are large enough to explain high-

option firms’ relative earnings decline. This finding verifies that high-option firms’ relatively

lower earnings are not due to deteriorating fundamental profitability. Relatedly, IA Table

A.4 examines the effect of FAS 123-R on GAAP and pro forma sales. The table shows that

FAS 123-R did not have a confounding effect on high-option firms’ fundamentals, because

high- and low-option firms’ sales followed the same trend after FAS 123-R.

IA Table A.5 shows that the effects of FAS 123-R on missed earnings forecasts are similar

when excluding firms with a December fiscal year-end. In IA Table A.6, we document that

our results are not explained by an increase in the variance of analyst forecasts after FAS 123-

R (i.e., analysts overestimated EPS in some firms and underestimated EPS in others). This

could happen if analysts were aware that option costs impacted EPS after FAS 123-R (and

perhaps beforehand as well), but their initial estimates of the costs contained random errors

because analysts lacked experience calculating option values. The table speaks against this

alternative: i) high-option firms’ forecast errors were positive after FAS 123-R, indicating

that reported EPS fell short of consensus forecasts on average; ii) high-option firms did not

experience a relative increase in Earnings Surprise after FAS 123-R; instead, the frequency

of earnings surprises decreased for high-option firms; and iii) missed forecasts rose at high-

option firms after FAS 123-R when controlling for firm-level dispersion of analyst forecasts.

In IA Table A.7, we provide two falsification tests to corroborate that our results are

not due to unobservable differences between high- and low-option firms that coincided with

staggered FAS 123-R compliance. The first test in Panel A contains only firms that volun-

tarily expensed options in 2004 or earlier. FAS 123-R should not have caused a decrease in

these firms’ EPS because they had already incorporated option costs. If the limited attention



hypothesis is correct, missed forecasts for these firms also should not have risen following

compliance. However if voluntary adopters’ EPS fell or missed forecasts rose, this would

suggest that FAS 123-R coincided with a contemporaneous shock that could explain our

results. We verify that high-option voluntary adopters saw no change in EPS after FAS

123-R, relative to low-option voluntary adopters. These firms also did not experience a

relative change in missed forecasts. The second test in Panel B examines several placebo

events. If high-option firms’ EPS have higher variance than low-option firms’ EPS, then

missed forecasts could have risen after FAS 123-R due to a contemporaneous but unrelated

period of high EPS volatility. In this case, high-option firms also would have experienced

greater missed forecasts prior to FAS 123-R. However, this is not the case. Across all placebo

events in Panel B, high-option firms saw no relative change in missed forecasts (the panel

replicates Column 1 of Table 3 for five placebo events set between one and five fiscal years

prior to each firm’s actual FAS 123-R compliance quarter).

IA Table A.8 complements Table 6 by reporting the same estimation with the alternative

fixed effects. Instead of industry- and fiscal-year-end fixed effects, we use firm, fiscal-quarter,

and calendar-quarter fixed effects. Similarly, IA Table A.9 complements Table 7 and includes

as additional outcomes those variables that were statistically significant in IA Table A.8.

In IA Table A.10, we examine whether analysts with domain-specific experience quickly

learned to incorporate options into their valuations of non-voluntary adopters or early com-

pliers. The table re-estimates Table 9, Panel B, with additional indicators for the four

quarters before each firm’s FAS 123-R compliance date.

IA Table A.11 reports earnings announcement CARs (EA CAR) in the days around

announcements of EPS. Panel A examines stock returns following missed forecasts for the

four fiscal quarters (FQ-4 through FQ-1) before FAS 123-R. Panel B examines the same

CARs but following met forecasts (actual EPS that are $0—$0.05 higher than the forecast).

Finally, in IA Table A.12, we examine whether investors repeatedly overvalued high-

option firms during the non-expensing regime, by not fully learning from information about

past dilution. Column 1–2 control for information that investors received during the past

eight fiscal quarters (the average value of ∆ Shares Out over this period). Columns 3–4

restrict the sample to firms with an abnormally large rise in reported shares within the past

two years. In both tests, stock prices fell after a newly reported increase in shares outstanding

during the non-expensing period; this effect disappeared in the expensing period.



IA Table A.1
Distribution of fiscal year-ends.

Fiscal Year-End Months % Firms Cumulative %
January 150 3.8
February 36 4.8
March 198 9.8
April 57 11.3
May 58 12.8
June 255 19.3
July 54 20.6
August 51 21.9
September 245 28.2
October 74 30.1
November 32 30.9
December 2,705 100.0
Total 3,915 100.0

The sample is 3,906 U.S. firms in the intersection of the Compustat and IBES databases. The sample excludes financials
and utilities, firms that voluntarily adopted option expensing, and firms that changed their fiscal year-end in 2005 or 2006.
Observations are at the firm-fiscal quarter level, for the four fiscal quarters before to four fiscal quarters after each firm’s
(staggered) FAS 123-R compliance date. The table reports 3,915 total firms because nine firms changed their fiscal year-end in
2007. Variable definitions are in Data Appendix A.



IA Table A.2
Effect of FAS 123-R on pro forma earnings.

Dependent Variable EPSf,t EBIT/Sharef,t EPSf,t EBIT/Sharef,t
Estimation Window [-4;+4] Fiscal Quarters around FAS 123-R

(1) (2) (3) (4)
Post FAS 123-Rf,t ×High-OptionFirmf -0.055*** -0.046*** -0.048*** -0.037***

(-3.75) (-3.57) (-3.65) (-3.14)
Post FAS 123-Rf,t 0.048*** 0.028*** 0.208** 0.261**

(5.04) (2.72) (2.45) (1.99)
High-OptionFirmf 0.108*** 0.098***

(4.41) (4.60)
LogAssetsf,t−1 0.134*** 0.179*** -0.055** 0.073***

(20.24) (29.63) (-2.39) (4.19)
Market-to-Book Ratiof,t−1 0.032*** 0.046*** 0.036*** 0.034***

(4.41) (10.00) (4.64) (9.08)
Leveragef,t−1 -0.231*** 0.102** -0.089 0.127**

(-4.06) (2.53) (-1.14) (2.43)
Investment/Salesf,t−1 -0.812*** -0.396*** 0.094* 0.002

(-10.38) (-10.60) (1.85) (0.06)
Industry Fixed Effects Yes Yes No No
Fiscal-Year-End Fixed Effects Yes Yes No No
Firm Fixed Effects No No Yes Yes
Fiscal-Quarter Fixed Effects No No Yes Yes
Calendar-Quarter Fixed Effects No No Yes Yes
Obs. 22,311 19,635 22,311 19,635
Adj. R-sq. 0.265 0.425 0.013 0.025

The sample is 3,906 U.S. firms in the intersection of the Compustat and IBES databases. The sample excludes financials
and utilities, firms that voluntarily adopted option expensing, and firms that changed their fiscal year-end in 2005 or 2006.
Observations are at the firm-fiscal quarter level, for the four fiscal quarters before to four fiscal quarters after each firm’s
(staggered) FAS 123-R compliance date. We label the analysis window as [-4;+4] fiscal quarters, with option expenses recorded
starting in fiscal quarter 1. EPS is quarterly diluted earnings per share. EBIT/Share is quarterly operating income divided by
shares outstanding from the start of the fiscal year. Both measures are based on pro forma earnings. Post FAS 123-R equals 1
for fiscal quarters after FAS 123-R takes effect, and 0 for fiscal quarters before. High-Option Firm equals 1 in all fiscal quarters
for firms with an above-median ratio of Fair Value of Options Granted/Total Assets in either fiscal year 2004 or fiscal year
2005, and 0 for all other firms. t-statistics are based on standard errors that are clustered at the firm level. ***, **, * indicate
significance levels of 1%, 5%, and 10%, respectively. Variable definitions are in Data Appendix A.



IA Table A.3
Rise in option expenses and decrease in earnings due to FAS 123-R.

Dependent Variable Comp. Expense/Sharef,t EPS f,t EBIT/Sharef,t
Estimation Window [-1;+1] Years around FAS 123-R

(1) (2) (3)
Post FAS 123-Rf,t ×High-Option Firmf 0.234*** -0.183** -0.189**

(14.13) (-2.60) (-2.03)
Post FAS 123-Rf,t 0.235*** 0.176*** 0.145*

(24.61) (2.79) (1.79)
High-Option Firmf 0.081*** 0.164** 0.313***

(8.06) (2.06) (2.67)
Log Assetsf,t−1 0.042*** 0.359*** 0.691***

(13.60) (16.71) (21.94)
Market-to-Book Ratiof,t−1 0.003 0.066*** 0.052***

(1.47) (7.14) (3.94)
Leveragef,t−1 0.021 -0.717*** 0.349**

(1.09) (-5.82) (1.98)
Investment/Salesf,t−1 -0.015*** -0.239*** -0.331***

(-3.18) (-8.23) (-8.15)
Industry Fixed Effects Yes Yes Yes
Fiscal-Year-End Fixed Effects Yes Yes Yes
Obs. 3,391 3,382 3,390
Adj. R-sq. 0.416 0.347 0.479

The sample is 2,561 U.S. firms in the intersection of the Compustat and IBES databases for which compensation expenses can
be estimated. The sample excludes financials and utilities, firms that voluntarily adopted option expensing, firms that changed
their fiscal year-end in 2005 or 2006, and firms that accelerated option vesting. Option acceleration events are identified
from the R.G. Associates Accelerated Vester Database also used by Jochem et al. (2018). Observations are at the firm-fiscal
year level, for the fiscal quarter year before to the fiscal year after each firm’s (staggered) FAS 123-R compliance date. We
label the analysis window as [-1;+1] fiscal years, with FAS 123-R compliance starting in year 1. All variables in the table
are measured at an annual level, because data on quarterly option grants is not available in Compustat prior to FAS 123-R.
Comp. Expense/Share is the annual accounting expense associated with total equity compensation to employees. This measure
equals the compensation expense associated with stock grants prior to FAS 123-R compliance, while afterward it also includes
estimated stock option expenses. Following accounting rules, expenses are estimated as the Black-Scholes value of total options
granted in the first fiscal year after FAS 123-R compliance as well as previous years, prorated over an assumed three-year
vesting period for each grant. Comp. Expense/Share can only be measured annually, because data on quarterly option grants
is missing prior to FAS 123-R. EPS is the annual GAAP value of earnings per share, while EBIT/Share is annual operating
income divided by shares outstanding from the start of the fiscal year. Post FAS 123-R equals 1 for the fiscal year after FAS
123-R takes effect, and 0 for the fiscal year before. High-Option Firm equals 1 in all fiscal years for firms with an above-median
ratio of Fair Value of Options Granted/Total Assets in either fiscal year 2004 or fiscal year 2005, and 0 for all other firms.
t-statistics are based on standard errors that are clustered at the firm level. ***, **, * indicate significance levels of 1%, 5%,
and 10%, respectively. Variable definitions are in Data Appendix A. Firm-level controls are defined in the same way as in this
appendix, except Compustat’s annual version of each data item is used.



IA Table A.4
Effect of FAS 123-R on sales.

Panel A: GAAP sales Panel B: Pro forma sales
Dependent Variable Sales/Sharef,t Sales/Sharef,t
Estimation Window [-4;+4] Fiscal Quarters around FAS 123-R

(1) (2) (3) (4)
Post FAS 123-Rf,t ×High-Option Firmf -0.042 0.003 -0.092 0.003

(-0.42) (0.03) (-0.93) (0.04)
Post FAS 123-Rf,t -0.059 0.217 -0.017 0.118

(-0.72) (0.55) (-0.21) (0.28)
High-Option Firmf 0.591*** 0.641***

(2.62) (2.74)
Log Assetsf,t−1 1.368*** 0.973*** 1.390*** 0.831***

(21.04) (7.54) (20.71) (7.07)
Market-to-Book Ratiof,t−1 -0.357*** 0.123*** -0.416*** 0.098***

(-8.84) (7.25) (-9.67) (5.04)
Leveragef,t−1 1.684*** 1.586*** 1.588*** 1.668***

(4.00) (5.32) (3.56) (5.30)
Investment/Salesf,t−1 -0.958*** -0.083 -0.926*** 0.087

(-3.34) (-1.12) (-3.11) (0.72)
Industry Fixed Effects Yes No Yes No
Fiscal-Year-End Fixed Effects Yes No Yes No
Firm Fixed Effects No Yes No Yes
Fiscal-Quarter Fixed Effects No Yes No Yes
Calendar-Quarter Fixed Effects No Yes No Yes
Obs. 22,671 22,671 22,043 22,043
Adj. R-sq. 0.434 0.047 0.438 0.040

The sample is 3,906 U.S. firms in the intersection of the Compustat and IBES databases. The sample excludes financials
and utilities, firms that voluntarily adopted option expensing, and firms that changed their fiscal year-end in 2005 or 2006.
Observations are at the firm-fiscal quarter level, for the four fiscal quarters before to four fiscal quarters after each firm’s
(staggered) FAS 123-R compliance date. We label the analysis window as [-4;+4] fiscal quarters, with option expenses recorded
starting in fiscal quarter 1. Panel A examines the effect of FAS 123-R on GAAP values of sales, while Panel B examines the
effect on pro forma sales. Sales/Share is sales revenue for the fiscal quarter divided by shares outstanding from the start of
the fiscal year. Post FAS 123-R equals 1 for fiscal quarters after FAS 123-R takes effect, and 0 for fiscal quarters before.
High-Option Firm equals 1 in all fiscal quarters for firms with an above-median ratio of Fair Value of Options Granted/Total
Assets in either fiscal year 2004 or fiscal year 2005, and 0 for all other firms. t-statistics are based on standard errors that are
clustered at the firm level. ***, **, * indicate significance levels of 1%, 5%, and 10%, respectively. Variable definitions are in
Data Appendix A.



IA Table A.5
Excluding December fiscal year-end firms.

Dependent Variable Missed Forecastf,t
Estimation Window [-4;+4] Fiscal Quarters around FAS 123-R

(1) (2) (3) (4)
Post FAS 123-Rf,t ×High-Option Firmf 0.108*** 0.087**

(3.08) (2.43)
Post FAS 123-R Q1f,t ×High-Option Firmf 0.125** 0.108**

(2.34) (2.04)
Post FAS 123-R Q2f,t ×High-Option Firmf 0.117** 0.102*

(2.23) (1.91)
Post FAS 123-R Q3f,t ×High-Option Firmf 0.058 0.037

(1.08) (0.68)
Post FAS 123-R Q4f,t ×High-Option Firmf 0.132** 0.097*

(2.46) (1.78)
Post FAS 123-Rf,t 0.003 0.016

(0.13) (0.47)
Post FAS 123-R Q1f,t -0.001 -0.023

(-0.05) (-0.59)
Post FAS 123-R Q2f,t -0.003 -0.006

(-0.11) (-0.10)
Post FAS 123-R Q3f,t 0.028 0.014

(0.97) (0.23)
Post FAS 123-R Q4f,t -0.012 -0.093

(-0.43) (-1.24)
High-Option Firmf -0.042 -0.042

(-1.22) (-1.21)
Log Assetsf,t−1 -0.040*** 0.318*** -0.040*** 0.315***

(-3.69) (5.03) (-3.69) (4.93)
Market-to-Book Ratiof,t−1 -0.015 0.047** -0.015 0.044**

(-1.54) (2.38) (-1.55) (2.25)
Leveragef,t−1 0.270*** -0.322* 0.269*** -0.320*

(3.44) (-1.77) (3.43) (-1.75)
Investment/Salesf,t−1 0.017 -0.279* 0.016 -0.284*

(0.10) (-1.82) (0.10) (-1.83)
Analyst Coveragef,t 0.000 0.001 0.000 0.002

(0.20) (0.22) (0.20) (0.34)
Industry Fixed Effects Yes No Yes No
Fiscal-Year-End Fixed Effects Yes No Yes No
Firm Fixed Effects No Yes No Yes
Fiscal-Quarter Fixed Effects No Yes No Yes
Calendar-Quarter Fixed Effects No Yes No Yes
Obs. 3,700 3,700 3,700 3,700
Adj. R-sq. 0.035 0.016 0.034 0.016

The sample is 1,209 U.S. firms in the intersection of the Compustat and IBES databases, with a fiscal year ending in January
through November. The sample excludes financials and utilities, firms that voluntarily adopted option expensing, and firms
that changed their fiscal year-end in 2005 or 2006. Observations are at the firm-fiscal quarter level, for the four fiscal quarters
before to four fiscal quarters after each firm’s (staggered) FAS 123-R compliance date. We label the analysis window as [-4;+4]
fiscal quarters, with option expenses recorded starting in fiscal quarter 1. Regressions are restricted to firms that are followed
by at least three analysts and that are in the sample both before and after FAS 123-R. Missed Forecast equals 1 for fiscal
quarters in which the firm’s actual EPS for the fiscal quarter are below analysts’ consensus (mean) estimate, and 0 otherwise.
Post FAS 123-R equals 1 for fiscal quarters after FAS 123-R takes effect, and 0 for fiscal quarters before. Post FAS 123-R
FQ1 equals 1 for fiscal quarter 1 after FAS 123-R takes effect, and 0 for all other fiscal quarters. Post FAS 123-R FQ2, Post
FAS 123-R FQ3, and Post FAS 123-R FQ4 are defined accordingly but equal 1 in fiscal quarters 2, 3, and 4 after FAS 123-R
takes effect, respectively. High-Option Firm equals 1 in all fiscal quarters for firms with an above-median ratio of Fair Value
of Options Granted/Total Assets in either fiscal year 2004 or fiscal year 2005, and 0 for all other firms. t-statistics are based
on standard errors that are clustered at the firm level. ***, **, * indicate significance levels of 1%, 5%, and 10%, respectively.
Variable definitions are in Data Appendix A.



IA Table A.6
Forecast errors, earnings surprises, and missed forecasts.

Dependent Variable Forecast Error f,t Earnings Surprisef,t Missed Forecastf,t
Estimation Window [-4;+4] Fiscal Quarters around FAS 123-R

(1) (2) (3) (4) (5) (6)
Post FAS 123-Rf,t ×High-Option Firmf 0.065* 0.053 -0.061*** -0.056*** 0.062*** 0.056***

(1.75) (1.39) (-3.07) (-2.78) (3.23) (2.87)
Post FAS 123-Rf,t 0.028 0.083 0.005 0.708*** 0.001 -0.973***

(1.32) (0.39) (0.46) (5.44) (0.07) (-5.49)
High-Option Firmf -0.009 0.024 -0.017

(-0.24) (1.19) (-0.93)
Log Assetsf,t−1 -0.035*** 0.247*** 0.040*** -0.201*** -0.031*** 0.194***

(-2.77) (3.25) (5.94) (-5.79) (-5.03) (5.86)
Market-to-Book Ratiof,t−1 -0.025*** 0.000 0.014*** -0.036*** -0.014*** 0.028***

(-3.34) (0.02) (2.88) (-3.54) (-3.16) (2.78)
Leveragef,t−1 0.209*** -0.110 -0.123*** 0.098 0.105*** -0.137

(2.87) (-0.50) (-3.48) (0.98) (3.03) (-1.54)
Investment/Salesf,t−1 0.020 -0.283* -0.078** 0.077 0.072** -0.138

(0.35) (-1.69) (-2.27) (0.85) (2.02) (-1.54)
Analyst Coveragef,t 0.001 0.003 -0.002 -0.002 0.000 0.002

(0.42) (0.59) (-1.19) (-0.81) (0.23) (0.63)
Forecast Dispersionf,t 0.160*** 0.061***

(9.74) (3.34)
Industry Fixed Effects Yes No Yes No Yes No
Fiscal-Year-End Fixed Effects Yes No Yes No Yes No
Firm Fixed Effects No Yes No Yes No Yes
Fiscal-Quarter Fixed Effects No Yes No Yes No Yes
Calendar-Quarter Fixed Effects No Yes No Yes No Yes
Obs. 11,408 11,408 11,495 11,495 11,408 11,408
Adj. R-sq. 0.012 0.005 0.021 0.007 0.039 0.010

The sample is 3,906 U.S. firms in the intersection of the Compustat and IBES databases. The sample excludes financials
and utilities, firms that voluntarily adopted option expensing, and firms that changed their fiscal year-end in 2005 or 2006.
Observations are at the firm-fiscal quarter level, for the four fiscal quarters before to four fiscal quarters after each firm’s
(staggered) FAS 123-R compliance date. We label the analysis window as [-4;+4] fiscal quarters, with option expenses recorded
starting in fiscal quarter 1. Regressions are restricted to firms that are followed by at least three analysts and that are in
the sample both before and after FAS 123-R. Forecast Error is the analysts’ consensus (mean) forecast minus a firm’s actual
EPS for the fiscal quarter, scaled by the analysts’ mean consensus forecast. Earnings Surprise equals 1 for fiscal quarters
in which the firm’s actual EPS for the fiscal quarter are above analysts’ consensus estimate by more than 0.001 cents, and 0
otherwise. Missed Forecast equals 1 for fiscal quarters in which the firm’s actual EPS for the fiscal quarter are below analysts’
consensus estimate, and 0 otherwise. Post FAS 123-R equals 1 for fiscal quarters after FAS 123-R takes effect, and 0 for fiscal
quarters before. High-Option Firm equals 1 in all fiscal quarters for firms with an above-median ratio of Fair Value of Options
Granted/Total Assets in either fiscal year 2004 or fiscal year 2005, and 0 for all other firms. t-statistics are based on standard
errors that are clustered at the firm level. ***, **, * indicate significance levels of 1%, 5%, and 10%, respectively. Variable
definitions are in Data Appendix A.



IA Table A.7
Placebo tests: voluntary adopters and placebo compliance events.

Panel A: Voluntary adopters
Dependent Variable EPSf,t Missed Forecastf,t
Estimation Window [-4;+4] Fiscal Quarters around FAS 123-R

(1) (2) (3) (4)
Post FAS 123-Rf,t ×High-Option Firmf -0.008 -0.041 0.076 0.088

(-0.19) (-1.08) (0.72) (0.98)
Post FAS 123-Rf,t 0.019 -0.054 -0.025 -0.154*

(0.70) (-0.84) (-0.86) (-1.77)
High-Option Firmf 0.128 0.114

(1.45) (1.32)
Controls Yes Yes Yes Yes
Industry Fixed Effects Yes No Yes No
Fiscal-Year-End Fixed Effects Yes No Yes No
Firm Fixed Effects No Yes No Yes
Fiscal-Quarter Fixed Effects No Yes No Yes
Calendar-Quarter Fixed Effects No Yes No Yes
Obs. 1,386 1,386 1,113 1,113
Adj. R-sq. 0.253 0.026 0.049 0.011

Panel B: Placebo compliance events
Dependent Variable Missed Forecastf,t Missed Forecastf,t
Estimation Window [-24;-16] [-20;-12] [-16;-8] [-12;-4] [-8;-1] [-24;-16] [-20;-12] [-16;-8] [-12;-4] [-8;-1]
(Fiscal Quarters around FAS 123-R) (1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Post P lacebof,t ×High-Option Firmf 0.059 0.036 -0.015 0.017 0.013 0.048 0.038 -0.012 0.001 0.012

(0.73) (1.34) (-0.66) (0.74) (0.65) (0.58) (1.45) (-0.54) (0.05) (0.59)
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Industry Fixed Effects Yes Yes Yes Yes Yes No No No No No
Fiscal-Year-End Fixed Effects Yes Yes Yes Yes Yes No No No No No
Firm Fixed Effects No No No No No Yes Yes Yes Yes Yes
Fiscal-Quarter Fixed Effects No No No No No Yes Yes Yes Yes Yes
Calendar-Quarter Fixed Effects No No No No No Yes Yes Yes Yes Yes
Obs. 3,431 7,423 8,782 9,508 10,704 3,431 7,423 8,782 9,508 10,704
Adj. R-sq. 0.017 0.018 0.015 0.017 0.024 0.020 0.014 0.005 0.006 0.006

In Panel A, the sample is 208 U.S. firms in the intersection of the Compustat and IBES databases that voluntary adopted
stock option expensing prior to FAS 123-R compliance. Panel A excludes financials and utilities, and firms that changed their
fiscal year-end in 2005 or 2006. Observations are at the firm-fiscal quarter level, for the four fiscal quarters before to four fiscal
quarters after each firm’s (staggered) FAS 123-R compliance date. We label the analysis window as [-4;+4] fiscal quarters, with
option expenses recorded starting in fiscal quarter 1. EPS is quarterly diluted earnings per share. Missed Forecast equals 1
for fiscal quarters in which the firm’s actual EPS for the fiscal quarter are below analysts’ consensus (mean) estimate, and 0
otherwise. Post FAS 123-R equals 1 for fiscal quarters after FAS 123-R takes effect, and 0 for fiscal quarters before. High-Option
Firm equals 1 in all fiscal quarters for firms with an above-median ratio of Fair Value of Options Granted/Total Assets in either
fiscal year 2004 or fiscal year 2005, and 0 for all other firms. In Panel B, the sample is 3,906 U.S. firms in the intersection of the
Compustat and IBES databases. Panel B excludes financials and utilities, firms that voluntarily adopted option expensing, and
firms that changed their fiscal year-end in 2005 or 2006. Observations are at the firm-fiscal quarter level, for different analysis
windows that each contain eight fiscal quarters before a firm’s actual FAS 123-R compliance date. Post Placebo equals 1 for
quarters 5 to 8 of each analysis window, and 0 for quarters 1 to 4. Regressions are restricted to firms that are followed by at
least three analysts and that are in the sample both before and after the placebo events. In both panels, regressions control for
lagged values of Log Assets, Market-to-Book Ratio, Leverage, Investment/Sales, and Analyst Coverage. In Panel A, industry
fixed effects are based on the Fama French 12-industry classification due to the limited number of observations. In Panel B,
industry fixed effects are based on the Fama French 48-industry classification. t-statistics are based on standard errors that are
clustered at the firm level. ***, **, * indicate significance levels of 1%, 5%, and 10%, respectively. Variable definitions are in
the Data Appendix A.



IA Table A.8
Effect of FAS 123-R on risk-taking, manipulation, and turnover outcomes (alternative fixed
effects).

[gray]0.8 Post FAS 123-Rf,t Fiscal/Calendar
[gray]0.8× High-Option Firmf Post FAS 123-Rf,t Control Firm Quarter

Channel Dependent Variable Coef. t-stat Coef. t-stat Variables Fixed Effects Fixed Effects Obs. Adj. R-sq.

(1) RT CF Volatilityf,t -6.779*** (-5.54) 26.679*** (5.19) Yes Yes Yes 11,771 0.033

(2) RT Book Leveragef,t 0.007** (2.05) -0.016 (-0.32) Yes Yes Yes 11,787 0.021

(3) RT Cash Holdingsf,t -0.018*** (-3.90) -0.018 (-1.01) Yes Yes Yes 11,789 0.046

(4) RT Sales Concentrationf,t 0.002 (0.42) -0.005 (-0.46) Yes Yes Yes 2,681 0.007

(5) RT Log Stock Volatilityf,t -0.020 (-0.93) 0.472 (0.60) Yes Yes Yes 11,769 0.064

(6) RT Debt Maturityf,t 0.018 (0.76) 0.014 (0.27) Yes Yes Yes 2,069 0.037

(7) RT Accruals 1 f,t 0.002 (0.09) -0.082*** (-4.85) Yes Yes Yes 11,537 0.008

(8) RT Accruals 2 f,t -0.013 (-0.74) -0.162** (-2.04) Yes Yes Yes 9,475 0.004

(9) RT FX Exposuref,t -0.041 (-1.35) -0.276 (-0.41) Yes Yes Yes 11,767 0.056

(10) MA Share Repurchasesf,t -1.129** (-2.43) 0.188 (0.31) Yes Yes Yes 10,580 0.017

(11) MA Dividend Payer f,t -0.006 (-1.04) -0.412 (-1.08) Yes Yes Yes 11,789 0.005

(12) MA Disc. SGAf,t -0.018* (-1.66) -0.125** (-2.52) Yes Yes Yes 10,485 0.000

(13) MA Disc. Accrualsf,t 0.003* (1.67) -0.011 (-1.04) Yes Yes Yes 9,588 0.055

(14) MA Disc. Asset Salesf,t -0.000 (-1.44) -0.000 (-0.30) Yes Yes Yes 7,557 0.016

(15) RT, MA R&D/Capital f,t -0.000 (-0.04) -0.002 (-1.10) Yes Yes Yes 11,066 0.069

(16) RT, MA Capex/Capital f,t 0.006 (1.42) -0.022*** (-7.03) Yes Yes Yes 11,059 0.018

(17) TO CEO Turnover f,t 0.009 (0.31) -0.019 (-0.30) Yes Yes Yes 2,820 0.015

(18) TO Vol. CEO Turnover f,t -0.007 (-0.24) -0.058 (-0.92) Yes Yes Yes 2,820 0.014

This table examines the effect of FAS 123-R on outcome variables related to the risk-taking channel (RT), the manipulation
channel (MA), and the turnover channel (TO). Which channel is tested is indicated in the table. The sample is U.S. firms
in the intersection of the Compustat and IBES databases for which the outcome variables are available. The sample excludes
financials and utilities, firms that voluntarily adopted option expensing, and firms that changed their fiscal year-end in 2005
or 2006. Observations are at the firm-fiscal quarter level, for the four fiscal quarters before to four fiscal quarters after each
firm’s (staggered) FAS 123-R compliance date (except in Rows 4, 6, 17, and 18 where we use outcome variables measured
at the annual level). We label the analysis window as [-4;+4] fiscal quarters, with option expenses recorded starting in fiscal
quarter 1. CF Volatility is the standard deviation of net cashflows from operating activities over the previous 8 fiscal quarters;
Book Leverage is debt over assets; CashHoldings is cash over assets; SalesConcentration is the sum of the square of annual
sales of a firm’s segments divided by the square of the firm’s annual total sales; Log Stock Volatility is the natural logarithm of
the variance of daily stock returns over the 230 trading days before the end of the fiscal quarter; DebtMaturity is long-term
debt over total debt; Accruals1 and Accruals 2 are measures of accruals; FX Exposure is a trade-weighted index of the real
bilateral exchange rates between the U.S. dollar and the major currencies that trade freely outside of their country of issue
and the currencies of several developing economies; ShareRepurchases is open market repurchases of common stock divided
by market value of equity; DividendPayer is a dummy indicating whether a firm pays dividends; Disc. SGA is a measure
of discretionary SG&A; DiscAccruals is a measure of discretionary accruals; DiscAsset Sales is a measure of discretionary
asset sales; RD/Capital is R&D over lagged capital; Capex/Capital is capex over lagged capital; CEOTurnover is a dummy
indicating whether a firm experiences a CEO departure; and V ol. CEO Turnover is a dummy that indicates whether a firm
experiences a voluntary CEO departure. SalesConcentration , DebtMaturity, CEOTurnover, and V ol. CEO Turnover are
only available on an annual basis. All regressions control for lagged values of Log Assets, Market-to-BookRatio, Leverage
(not Row 2), Investment/Sales (not Row 15 and 16), and AnalystCoverage (all not reported). Post FAS 123-R equals 1 for
fiscal quarters after FAS 123-R takes effect, and 0 for fiscal quarters before. High-Option Firm equals 1 in all fiscal quarters
for firms with an above-median ratio of Fair Value of Options Granted/Total Assets in either fiscal year 2004 or fiscal year
2005, and 0 for all other firms. t-statistics are based on standard errors that are clustered at the firm level. ***, **, * indicate
significance levels of 1%, 5%, and 10%, respectively. Variable definitions are in Data Appendix A.



IA Table A.9
Effect of FAS 123-R: Controlling for risk-Taking, manipulation, and turnover outcomes
(alternative fixed effects).

Dependent Variable MissedForecastf,t AnalystRecf,t Market-to-BookRatiof,t
Estimation Window [-4;+4] Fiscal Quarters around FAS 123-R

(1) (2) (3)
Post FAS 123-Rf,t× High-OptionFirmf 0.054** -0.071*** -0.116**

(2.33) (-3.13) (-2.48)
Post FAS 123-Rf,t -0.003 -0.001 0.035

(-0.09) (-0.05) (1.60)
Log Assetsf,t−1 0.172*** 0.059 -0.744***

(4.34) (1.58) (-8.42)
Market-to-Book Ratiof,t−1 0.023* 0.041***

(1.91) (4.08)
Investment/Salesf,t−1 -0.242* 0.011 0.286

(-1.89) (0.14) (1.22)
EBITDA/Salesf,t−1 2.159***

(4.96)
Analyst Coveragef,t -0.002 -0.001 0.009**

(-0.75) (-0.25) (2.14)
CF Volatilityf,t × High-OptionFirmf -0.002 0.005** 0.002

(-0.93) (2.07) (0.16)
Book Leveragef,t × High-OptionFirmf -0.004 -0.054 -0.237

(-0.02) (-0.30) (-0.67)
CashHoldingsf,t × High-OptionFirmf 0.136 0.377** -0.083

(0.76) (2.56) (-0.22)
ShareRepurchasesf,t × High-OptionFirmf -0.001 0.000 0.001

(-0.76) (0.11) (0.75)
Disc. SGAf,t × High-OptionFirmf 0.074 -0.018 0.075

(1.60) (-0.69) (1.26)
Disc. Accrualsf,t × High-OptionFirmf -0.165 0.127 0.792

(-0.41) (0.39) (0.98)
CF Volatilityf,t 0.000 -0.000 0.000*

(0.30) (-0.36) (1.94)
Book Leveragef,t 0.069 -0.045 -0.812***

(0.51) (-0.37) (-5.51)
Cash Holdingsf,t -0.285** -0.146 0.438**

(-2.09) (-1.33) (2.26)
ShareRepurchasesf,t -0.001* 0.000 0.001

(-1.93) (0.07) (1.38)
Disc. SGAf,t -0.049* 0.000 -0.002

(-1.88) (0.03) (-0.10)
Disc. Accrualsf,t -0.254 0.169 -0.384

(-0.86) (0.82) (-1.35)
Corresponding Estimate: Same Sample, w/o Add. Controls 0.054** -0.073*** -0.126***
Post FAS 123-Rf,t ×High−OptionFirm˙f (2.39) (-3.31) (-2.82)
Firm Fixed Effects Yes Yes Yes
Fiscal-Quarter Fixed Effects Yes Yes Yes
Calendar-Quarter Fixed Effects Yes Yes Yes
Obs. 8,671 8,635 8,624
Adj. R-sq. 0.007 0.025 0.128

This table examines the effect of FAS 123-R on missed earnings forecasts, analyst recommendations, and stock market valuations
after adding control variables for alternative channels. The sample is U.S. firms in the intersection of the Compustat and IBES
databases for which the outcome variables are available. The sample excludes financials and utilities, firms that voluntarily
adopted option expensing, and firms that changed their fiscal year-end in 2005 or 2006. Observations are at the firm-fiscal
quarter level, for the four fiscal quarters before to four fiscal quarters after each firm’s (staggered) FAS 123-R compliance date.
We label the analysis window as [-4;+4] fiscal quarters, with option expenses recorded starting in fiscal quarter 1. Missed
Forecast equals 1 for fiscal quarters in which the firm’s actual EPS for the fiscal quarter are below analysts’ consensus (mean)
estimate, and 0 otherwise. Analyst Rec is the consensus (mean) analyst stock recommendation for the fiscal quarter and ranges
between 1 (“sell”) and 5 (“strong buy”). Market-to-Book Ratio is measured at the end of the fiscal quarter as the market value
of equity plus the book value of debt, divided by total capital. Post FAS 123-R equals 1 for fiscal quarters after FAS 123-R
takes effect, and 0 for fiscal quarters before. High-Option Firm equals 1 in all fiscal quarters for firms with an above-median
ratio of Fair Value of Options Granted/Total Assets in either fiscal year 2004 or fiscal year 2005, and 0 for all other firms.
t-statistics are based on standard errors that are clustered at the firm level. ***, **, * indicate significance levels of 1%, 5%,
and 10%, respectively. Variable definitions are in Data Appendix A.



IA Table A.10
Domain-specific analyst learning: Recommendation dynamics around FAS 123-R.

Dependent Variable Analyst Recf,t
Previous Analyst Coverage of Early Compliers
High Coverage Low Coverage

Estimation Window [-8;+4] Fiscal Quarters around FAS 123-R
(1) (2)

Pre FAS 123-R Q4f,t ×High-Option Firmf 0.005 -0.010
(0.12) (-0.31)

Pre FAS 123-R Q3f,t ×High-Option Firmf -0.025 0.035
(-0.59) (0.92)

Pre FAS 123-R Q2f,t ×High-Option Firmf -0.094** 0.026
(-2.14) (0.65)

Pre FAS 123-R Q1f,t ×High-Option Firmf -0.122** -0.028
(-2.54) (-0.65)

Post FAS 123-R Q1f,t ×High-Option Firmf -0.118** -0.062
(-2.47) (-1.37)

Post FAS 123-R Q2f,t ×High-Option Firmf -0.134*** -0.134***
(-2.74) (-2.62)

Post FAS 123-R Q3f,t ×High-Option Firmf -0.133*** -0.119**
(-2.60) (-2.29)

Post FAS 123-R Q4f,t ×High-Option Firmf -0.083 -0.129**
(-1.49) (-2.40)

Pre FAS 123-R Q4f,t -0.023 0.012
(-1.25) (0.75)

Pre FAS 123-R Q3f,t 0.026 0.039**
(1.34) (2.09)

Pre FAS 123-R Q2f,t 0.017 0.025
(0.74) (1.16)

Pre FAS 123-R Q1f,t 0.013 0.022
(0.52) (0.93)

Post FAS 123-R Q1f,t 0.017 0.005
(0.66) (0.19)

Post FAS 123-R Q2f,t 0.044 0.047
(1.58) (1.46)

Post FAS 123-R Q3f,t 0.045 0.035
(1.63) (1.20)

Post FAS 123-R Q4f,t -0.047* -0.020
(-1.66) (-0.64)

High-Option Firmf 0.197*** 0.091
(3.76) (1.47)

Controls Yes Yes
Industry Fixed Effects Yes Yes
Fiscal-Year-End Fixed Effects Yes Yes
Obs. 5,645 6,265
Adj. R-sq. 0.089 0.149

The sample is 2,811 U.S. firms in the intersection of the Compustat and IBES databases, with a fiscal year ending in October
through December. For each firm, we calculate the number of analysts who previously covered more than one early complier,
divided by the total number of analysts covering the firm when it began to comply with FAS 123-R. Firms are split into high
and low coverage groups depending on whether this ratio is above or below the sample median. The sample excludes financials
and utilities, firms that voluntarily adopted option expensing, and firms that changed their fiscal year-end in 2005 or 2006.
Observations are at the firm-fiscal quarter level, for the eight fiscal quarters before to four fiscal quarters after each firm’s
(staggered) FAS 123-R compliance date. We label the analysis window as [-8;+4] fiscal quarters, with option expenses recorded
starting in fiscal quarter 1. Regressions are restricted to firms that are followed by at least three analysts and that are in the
sample both before and after FAS 123-R. Analyst Rec is the consensus (mean) analyst stock recommendation for the fiscal
quarter and ranges between 1 (“sell”) and 5 (“strong buy”). Pre FAS 123-R FQ4 equals 1 for fiscal quarter -4 before FAS
123-R takes effect, and 0 for fiscal quarters -8 through -5. Pre FAS 123-R FQ3, Pre FAS 123-R FQ2, and Pre FAS 123-R FQ1
are defined accordingly but equal 1 in fiscal quarters -3, -2, and -1 before FAS 123-R takes effect, respectively. Post FAS 123-R
FQ1 equals 1 for fiscal quarter 1 after FAS 123-R takes effect, and 0 for fiscal quarters -8 through -5. Post FAS 123-R FQ2,
Post FAS 123-R FQ3, and Post FAS 123-R FQ4 are defined accordingly but equal 1 in fiscal quarters 2, 3, and 4 after FAS
123-R takes effect, respectively. High-Option Firm equals 1 in all fiscal quarters for firms with an above-median ratio of Fair
Value of Options Granted/Total Assets in either fiscal year 2004 or fiscal year 2005, and 0 for all other firms. Both columns
control for lagged values of Log Assets, Market-to-Book Ratio, Leverage, Investment/Sales, and Analyst Coverage. t-statistics
are based on standard errors that are clustered at the firm level. ***, **, * indicate significance levels of 1%, 5%, and 10%,
respectively. Variable definitions are in Data Appendix A.



IA Table A.11
Market reactions to missed and met earnings forecasts before FAS 123-R.

Panel A: Announcement of EPS for FQ-4 through FQ-1 that miss forecast
Pre-Announcement Period Announcement Period Post-Announcement Period

Estimation Window (Trading Days around Announcement): [-20,-4] [-3,+3] [+4,+60]
High-Option Firms -1.75% -4.20% 1.25%
Low-Option Firms -1.50% -3.29% 0.79%
∆ High-Option vs. Low-Option Firms -0.25% -0.91% 0.46%

(-0.62) (-2.43)*** (0.59)
Obs. 3,152 3,152 3,152

Panel B: Announcement of EPS for FQ1 that meet forecast
Pre-Announcement Period Announcement Period Post-Announcement Period

Estimation Window (Trading Days around Announcement): [-20,-4] [-3,+3] [+4,+60]
High-Option Firms -0.20% 1.06% -0.54%
Low-Option Firms -0.01% 1.22% 0.02%
∆ High-Option vs. Low-Option Firms -0.19% -0.16% -0.56%

(-0.60) (-0.52) (-0.87)
Obs. 3,754 3,755 3,751

The table reports stock returns around various EPS announcements before FAS 123-R. Panel A examines EA CAR following
announcements of EPS for the four fiscal quarters before FAS 123-R that missed the consensus analyst forecast. EA CAR is
reported for various trading-day windows around the announcement. Panel B examines EA CAR following announcements of
EPS for the four fiscal quarters before FAS 123-R that were between $0 and $0.05 higher than the consensus forecast. The
sample is 3,906 U.S. firms in the intersection of the Compustat and IBES databases. The sample excludes financials and utilities,
firms that voluntarily adopted option expensing, and firms that changed their fiscal year-end in 2005 or 2006. Observations are
at the firm-fiscal quarter level. EA CAR is adjusted for risk using the Fama-French 3-Factor model plus momentum. t-statistics
are based on standard errors that are clustered at the firm level. ***, **, * indicate significance levels of 1%, 5%, and 10%,
respectively. Variable definitions are in Data Appendix A.



IA Table A.12
Option-related stock market dynamics: Repeated overvaluation in no-expensing regime.

Dependent Variable EA CARf,t EA CARf,t

Estimation Window [-12;-1] Fiscal Quarters [+1;+8] Fiscal Quarters [-12;-1] Fiscal Quarters [+1;+8] Fiscal Quarters
before FAS 123-R after FAS 123-R before FAS 123-R after FAS 123-R

Sample All High-Option Firms High-option Firms with Abnormal
Rise in Shares Outstanding within Past 2 years

(1) (2) (3) (4)
∆ Shares Outf,t -0.089*** 0.026 -0.073*** -0.008

(-5.08) (1.33) (-3.22) (-0.28)
Log Assetsf,t−1 -0.004** 0.004*** -0.001 0.005***

(-2.53) (3.35) (-0.66) (2.98)
Market-to-Book Ratiof,t−1 -0.007*** -0.001 -0.006*** -0.003**

(-7.57) (-1.41) (-5.19) (-1.98)
Leveragef,t−1 0.012 -0.013 0.013 -0.010

(1.17) (-1.27) (1.06) (-0.62)
Investment/Salesf,t−1 -0.006 -0.003 -0.015** 0.010

(-0.74) (-0.44) (-2.06) (1.17)
Shares Repurchasedf,t−1 0.615*** 0.370** 0.489 0.596**

(3.33) (2.10) (1.55) (2.10)
Convertible Debt/Assetsf,t−1 -0.011 -0.010 -0.013 -0.026

(-0.70) (-0.66) (-0.82) (-1.14)
Stock Returnf,t−1 -0.024*** -0.020*** -0.028*** -0.008

(-4.77) (-3.10) (-4.75) (-1.00)
Avg. ∆Shares Outstandingf,t -0.067*** -0.049*

(-2.71) (-1.80)
Industry Fixed Effects Yes Yes Yes Yes
Fiscal-Year-End Fixed Effects Yes Yes Yes Yes
Obs. 12,733 8,889 7,266 4,399
Adj. R-sq. 0.017 0.007 0.020 0.008

The sample is 1,649 high-option U.S. firms in the intersection of the Compustat and IBES databases. High-option firms are
firms with an above-median ratio of Fair Value of Options Granted/Total Assets in either fiscal year 2004 or fiscal year 2005.
The sample excludes financials and utilities, firms that voluntarily adopted option expensing, and firms that changed their
fiscal year-end in 2005 or 2006. Observations are at the firm-fiscal quarter level, for the [-12,-1] fiscal quarters before each firm’s
(staggered) FAS 123-R compliance date. EA CAR is the cumulative abnormal daily stock return in a [-3;+3] day window
around firms’ announcements of EPS for the fiscal quarter, which typically also report total shares outstanding as of the end
of the fiscal quarter. Stock returns are adjusted for risk using the Fama-French 3-Factor model plus momentum. Column 1
includes all high-option firms, and controls for the average of ∆ Shares Out over the previous eight fiscal quarters. ∆ Shares
Out is the fractional change in the number of shares outstanding from the end of the previous fiscal quarter to the end of the
current fiscal quarter. Column 2 restricts the sample to high-option firms that experienced an abnormally large rise in shares
outstanding at least once in the previous eight fiscal quarters. An abnormally large rise occurs in a fiscal quarter when ∆
Shares Out is at least two standard deviations above Avg. ∆ Shares Out. t-statistics are based on standard errors that are
clustered at the firm level. ***, **, * indicate significance levels of 1%, 5%, and 10%, respectively. Variable definitions are in
Data Appendix A.



B. Overview of studies on the effects of FAS 123-R

This Section of the Internet Appendix documents studies besides our own that use FAS 123-

R as a natural experiment, following the advice of Heath et al. (2023) (HRSW henceforth).

We searched Google Scholar for all studies that i) match any of the terms “FAS 123-R”,

“FAS 123R”, or “ASC 718” (updated name for FAS 123-R), or ii) cite one of the first three

papers examining the regulation’s effects (Skantz, 2012; Hayes et al., 2012; Cadman et al.,

2013). More than 1,200 papers meet these initial criteria. Next, we follow Bakke et al. (2022)

(BFMZ henceforth) and restrict the list of matches to studies that are cited at least once in

Google Scholar as of July 2023. We then read through each of these papers’ abstracts and

main text carefully enough to understand the research question, main results, and usage of

FAS 123-R in the methodology. The vast majority of studies merely describe the regulation

and its implications for option valuation, and only mention FAS 123-R without any empirical

analysis. Therefore, we restrict the list to only studies that empirically examine the impact

of FAS 123-R on corporate financial policies. This process results in 52 studies. We re-read

these papers and summarize key information about them in IA Table B.1. This approach of

identifying prior evidence is conservative, since it includes any study that exploits variation in

firm outcomes around FAS 123-R, even when the methodology differs significantly from ours.

We have done our best to identify additional studies of FAS 123-R that are relevant for

our compound exclusion restriction (CER), but the above procedure required some subjective

decisions. One example is whether to exclude studies that discuss how variable X affects out-

come Ys after FAS 123-R’s passage, but do not appear to use the regulation as a source of vari-

ation inX. Additionally, when counting the number of outcomes studied across the set of pa-

pers, it is also not always clear whether an outcome is really additional relative to prior work.

IA Table B.1 categorizes papers based on empirical methodology. As a baseline, Panel

A reports information about our study. Studies listed in Panel B use a mix of the stag-

gered DiD design and an instrumental variables (IV) approach, in Panel C use a DiD design,

in Panel D use changes-on-changes regressions, in Panel E combine DiD with changes-on-

changes regressions, and in Panel F use a 2SLS IV approach that instruments acceleration

of option vesting prior to FAS 123-R. The panels in the table report a synopsis of the re-

sults, the proposed economic channel, the sample used, some details on the methodology,

and whether effects are estimated separately for high- and low-option firms. It also reports

the date on which each paper was first disseminated online, whether this date was before

our study’s initial posting (on June 9, 2016), and where the paper was first disseminated

online (Source). In some cases, we were unable to find this information (especially for pa-

pers that we could not locate on SSRN) and, therefore, we report the date on which a paper



was made public on the webpage of the journal publishing the study (“Publ.”). Following

HRSW’s recommendation, we also map each study’s analysis to one or more causal chains.

The first level of the causal chain refers to studies examining the direct effect of FAS 123-R

on option expenses and earnings, the second level refers to effects of FAS 123-R on corporate

policies under the control of firms, and the third level relates to effects on parties outside of

the firm, that is, outcomes partially outside of the control of the firm (e.g., effects in debt

markets). Within each panel, we order papers by the year of publication. We highlight in

yellow (Risk-Taking), green (Manipulation), and blue (Turnover) some of the key alternative

channels that we address in the empirical analysis and / or the structural estimation.

Most studies document that effects of FAS 123-R are stronger at high-option firms. We do

not report this information in the table, to conserve space. Some recent studies on the risk-

taking channel document that FAS 123-R reduced the vega of managerial pay, but we also

do not report this information to conserve space (except for the initial studies documenting

this effect).



IA Table B.1 Additional Studies Using FAS 123-R

Authors Synopsis Main Channel Sample Pe-

riod

Sample Firms Method. De-

tails

High-

vs. Low-

Option

Tests

Available Before

Our

Paper?

Source Causal

Chain

Panel A: Staggered DiD studies

FAS 123-R ->decrease in earnings Limited Attention 2005-2007 IBES/Compustat Stagg. DiD Yes June 9, 2016 n/a SSRN 1, 2, 3

This Paper FAS 123-R ->increase in missed fore-

casts, more downgrades

FAS 123-R ->declines in valuations

Panel B: Mixed Staggered DiD and IV studies

Fu et al. (2022) FAS 123-R ->reduces pay duration (via

option acceleration)

Info. Asymmetry 2005-2006 S&P500, S&P400 IV/Stagg.

DiD

No June 25, 2019 No SSRN 2, 4

FAS 123-R ->increases debt maturity

through its effect on pay duration

Fu et al. (2023) FAS 123-R ->reduces pay duration (via

option acceleration)

Manipulation 2005-2006 S&P500, S&P400 IV/Stag.

DiD

No Mar 17, 2021 No SSRN 2, 3

FAS 123-R ->reduces CSR activity

through its (instrumented) effect on pay

duration

Panel C: DiD studies

Skantz (2012) FAS 123-R ->reduces option pay, cash

pay, equity pay, and total pay, increases

restricted stock pay

Governance (Perc.

Cost)

2003-2007 ExecuComp DiD (4yrs,

1yr omit.)

Yes Sept 18, 2008 Yes SSRN 2

FAS 123-R ->changes in option pay,

stock and equity pay stronger for high-

option firms

[FAS 123-R + Oth. Treated ->changes

in pay smaller when managers more en-

trenched or less pay-for luck before FAS

123-R]

Cadman et al. (2013) FAS 123-R ->longer stock option vest-

ing periods

Earnings Manage-

ment

1997-2008 ExecuComp DiD (12yrs)

No treat

No Feb 1, 2010 Yes SSRN 2

FAS 123-R ->more equal-vesting

FAS 123-R ->shorter option lives

Srivastava (2013) FAS 123-R ->less hiring of CEOs with

risk-forecasting skills

Risk-Taking 2002-2008 ExecuComp DiD (6yrs,

1yr omit.)

No Oct 21, 2013 Yes Publ. 3

Amadeus and Sadka

(2015)

FAS 123-R ->reduction in (idiosyn-

cratic) crash risk

Risk-Taking 2002-2007 ExecuComp DiD and Chg

regs (6yrs)

Yes July 3, 2015 Yes SSRN 3

Brockman et al.

(2015)

FAS 123-R ->reduction in the use of

timely loss recognition

Risk-Taking 2002-2007 ExecuComp DiD (6yrs) Yes 2015 (exact date

not access.)

Yes SSRN 3

Bakke et al. (2016) FAS 123-R ->decrease in vega Risk-Taking 2003-2006 Oil, gas firms DiD (4yrs) Yes June 5, 2015 Yes SSRN 2, 3

FAS 123-R ->increase in hedging activ-

ity and decrease in cash flow volatility



Humphery-Jenner

et al. (2016)

FAS 123-R ->similar decrease in option

intensity for overconfident CEOs

CEO Exploitation 2003-2007 ExecuComp DiD (5yrs) No Mar 28, 2014 Yes SSRN 2

FAS 123-R ->increase in cash and stock

pay for overconfident CEOs

Canil (2017) FAS 123-R ->increase in dividend pay-

outs and repurchases

No Channel 2001-2008 ExecuComp DiD (8yrs) Yes Sept 2016 No Webpage 3

FAS 123-R ->smaller increase in divi-

dend payouts

Francis et al. (2017) FAS 123-R ->decrease in exchange rate

exposure

Risk-Taking 2005-2006 ExecuComp Univar. DiD

(2yrs)

No Aug 14, 2017 No SSRN 3

Gu et al. (2017) FAS 123-R ->increase in supplier rel.-

spec. inv.

Risk-Taking 2002-2010 ExecuComp w/

cust.-suppl. data

DiD (8yrs,

1yr omit.)

Yes April 10, 2017 No Publ. 4

Hegemann and Is-

mailescu (2017)

FAS 123-R ->increase in share repur-

chases (due to option accel.)

Manipulation 2002-2007 S&P500 Pre- vs. Post

sample split

Yes Oct. 3, 2014 Yes SSRN 3

Aboody et al. (2018) FAS 123-R ->reduction in operating

leverage (via SG&A and R&D compo-

nents)

Risk-Taking 2000-2007 ExecuComp DiD (6yrs) Yes Jan. 5, 2017 No SSRN 3

Canil and Karpavičius

(2018)

FAS 123-R ->decrease in option exercise

proceeds

Investment Fund-

ing

2000-2009 ExecuComp DiD (10yrs) Yes July 21, 2017 No SSRN 3

FAS 123-R ->increase in investment

Bettis et al. (2018) FAS 123-R ->continued link between

pay convexity and firm risk

Risk-Taking 1998-2012 ISS Incentive Lab DiD Yes July 4, 2013 Yes SSRN 2

Canil and Rosser

(2018)

FAS 123-R & oper./fin. decline ->pay

structure

No Channel 2002-2009 ExecuComp DiD (8yrs)

for pay)

No July 30, 2018 No Publ. 2

Dou et al. (2019) FAS 123-R ->increase in investment (ef-

fects originate from firms prone to un-

derinvestment)

Financial Report-

ing Quality

2003-2007 ExecuComp DiD (5yrs)

for pay)

Yes Jan 4, 2011 Yes SSRN 3, 4

FAS 123-R ->decrease in bid-and-ask

spread (if firms prone to underinvest-

ment)

FAS 123-R ->increase in capital raising

(if firms prone to underinvestment)

Golden and Kohlbeck

(2019)

FAS 123-R ->increase in stock repur-

chases

Manipulation 2002-2008 ExecuComp DiD (5yrs,

1yr omit.)

Yes Oct 21, 2014 Yes SSRN 3

FAS 123-R ->lower probability of divi-

dend payment

Hu and Jiang (2019) FAS 123-R ->decrease in accounting

conservatism (asymmetric timeliness of

loss recognition)

Risk-Taking 2003-2006 ExecuComp DiD (4yrs) Yes May 2, 2018 No Publ. 3

Chen et al. (2021) FAS 123-R ->increase in bank debt Risk-Taking 2002-2009 ExecuComp DiD (6yrs,

2yrs omit.)

Yes Oct 19, 2017 No SSRN 4

Biggerstaff et al.

(2019)

FAS 123-R ->increase in R&D/assets

(not stronger at high-option firms)

Risk-Taking 2002-2008 ExecuComp DiD (6yrs,

1yr omit.)

Yes Apr 5, 2019 No Publ. 3

FAS 123-R ->no change in patent counts

and citations (no stronger effects at

high-option firms)



Vo and Canil (2019) FAS 123-R ->larger decline in option

pay for firms with larger CEO pay dis-

parity

Governance (En-

trenchment)

1999-2010 ExecuComp DiD No Oct 6, 2016 No Publ. 2

FAS 123-R ->substitution of option pay

to cash pay for firms with larger CEO

pay disparity

Choi et al. (2020) FAS 123-R ->more investment (R&D,

capex)

Manipulation 2002-2008 ExecuComp DiD (7yrs) Yes July 22, 2019 No Publ. 3

Chu et al. (2020) FAS 123-R ->decrease in loan spreads Risk-Taking 2003-2008 ExecuComp DiD (6yrs) Yes July 31, 2015 Yes SSRN 4

FAS 123-R ->decrease in some loan

covenants (collateral requirements,

capex restrictions)

(Also regs of

chg in y on

treat.)

Black (2020) FAS 123-R ->lower risk-taking incen-

tives

Risk-Taking 2002-2008 ExecuComp DiD (7yrs) Yes Jan 30, 2012 Yes SSRN 2

FAS 123-R ->less RPE at firms at firms

with large changes in vega

Choi et al. (2020) FAS 123-R ->increase in capex, no

change in R&D, increase in total invest-

ment

Manipulation 2002-2008 ExecuComp DiD (6yrs,

1yr omit.)

No July 22, 2019 No Publ. 3

Mayberry (2020) FAS 123-R ->higher stock return

volatility

Risk-Taking 2002-2007 ExecuComp DiD (6yrs) Yes Mar 27, 2020 No SSRN 3

FAS 123-R ->better CSR performance

Abdoh and Liu

(2021a)

FAS 123-R ->less (systematic) firm risk,

especially at high-R&D firms

Risk-Taking 1993-2017 ExecuComp DiD (25yrs) No Dec. 28, 2020 No Publ. 3

Abdoh and Liu

(2021b)

FAS 123-R ->lower vega intensifies neg-

ative link between competition and

R&D

Risk-Taking 1996-2017 ExecuComp DiD (22yrs) No Aug 31, 2020 No Publ. 3

FAS 123-R ->lower vega mitigates nega-

tive link between R&D × PMC and per-

formance

Canil and Karpavičius

(2021)

FAS 123-R ->reduces non-executive op-

tions

Risk-Taking 2002-2008 ExecuComp DiD (6yrs) Yes May 5, 2017 No Webpage 2, 3

FAS 123-R ->no change in innovation,

and no stronger change for high-option

firms

Chu et al. (2021) FAS 123-R ->increase in sale of risky

mortgages

Risk-Taking 2002-2008 Financials in Ex-

ecuComp

DiD (7yrs) Yes June 2, 2015 Yes SSRN 3

FAS 123-R ->no effect on risky mort-

gage origination

Tan (2021) FAS 123-R ->decrease in ind. pay gap Risk-Taking 2002-2008 ExecuComp DiD (6yrs) Yes Aug 21, 2020 No Publ. 2,4

FAS 123-R ->increase in audit fees

(firms with a large pay gap decrease)

(w/ Tournament

Incent.)

Lee (2022) FAS 123-R ->less return volatility (less

sys. + idio. risk)

Risk-Taking 2003-2007 ExecuComp DiD (4yrs, 1

yr omit.)

Yes n/a n/a Publ. 3

Chircop et al. (2022) FAS 123-R ->reduces workplace viola-

tions and penalties

Risk-Taking 2002-2008 ExecuComp DiD (6yrs,

1yr omit.)

Yes Jan 16, 2020 No SSRN 3

Canil and Karpavičius

(2022)

FAS 123-R ->no changes in vega Risk-Taking 1992-2016 ExecuComp DiD (15yrs) Yes July 21, 2017 No SSRN 2, 3

FAS 123-R ->no changes in cash hold-

ings



Nienhaus (2022) FAS 123-R ->lower probability of just

meeting or beating analyst forecast

Manipulation 2002-2007 ExecuComp DiD (6yrs) Yes Nov 9, 2016 No SSRN 2, 3

FAS 123-R ->less/no earnings manipu-

lation (some evidence for discretionary

asset sales, discretionary sales manipu-

lation, but no evidence for several other

variables)

Abdoh (2023) FAS 123-R ->reduction in ind. pay gap Risk-Taking 1996-2017 ExecuComp DiD (2yrs) Yes Aug. 21, 2022 No Publ. 2, 3

FAS 123-R ->lower ind. pay gap caused

by adopting FAS123-R reduces (system-

atic) firm risk

(w/ Tournament

Incent.)

Carline et al. (2023) FAS 123-R ->lower risk-taking incen-

tives

Risk-Taking 1999-2011 ExecuComp DiD (12yrs,

1yr omit.)

Yes Mar 15, 2021 No SSRN 2, 3

FAS 123-R ->less risk (stock price mea-

sures), less investment in high-Q seg-

ments, lower firm value

Gosh et al. (2023) FAS 123-R ->increase in pay gaps Risk-Taking 2002-2008 ExecuComp DiD (7yrs) Yes Nov 21, 2022 No SSRN 2, 4

FAS 123-R ->increase in debt matu-

rity/decrease in cost of debt

(w/ Tournament

Incent.)

Yun et al. (2023) FAS 123-R ->increase in risk mgmt. (in-

surance demand)

Risk-Taking 2001-2009 Insurers in Exe-

cuComp

DiD (8yrs, 1

omit.)

Yes 2022 No Publ. 3

Panel D Changes-on-changes studies

Chava and Purnanan-

dam (2010)

FAS 123-R ->lower risk-taking incen-

tives

Risk-Taking 2001-2005 ExecuComp Chg regs Partially Mar 19, 2008 Yes SSRN 2, 3

FAS 123-R ->lower leverage, high cash

holdings, higher accruals, longer debt

maturity

FAS 123-R ->decrease in option pay

leads to higher productivity and higher

firm value

Hayes et al. (2012) FAS 123-R->reduces vega Risk-Taking 2002-2008 ExecuComp 44emi) DiD

(7yrs) for

pay changes

ii) Chg regs

Partially Mar 18, 2010 Yes SSRN 2, 3

FAS 123-R ->decrease in vega leads to

no change in R&D, cash, volatility

FAS 123-R ->decrease in vega leads to

a small decrease in capex

FAS 123-R ->decrease in vega leads to

an increase in leverage

Anderson and Core

(2018)

FAS 123-R ->decrease in risk-taking

measures (broader than vega, but also

in vega)

Risk-Taking 2002-2008 ExecuComp Chg regs

(6yrs, 1yr

omit.)

No July 22, 2012 Yes SSRN 2, 3

FAS 123-R ->decrease in risk-taking

measures leads to lower asset volatil-

ity, more/less leverage (depends on mea-

sure), less capex

Devos and Li (2021) FAS 123-R ->more operating leases (as

hedges)

Risk-Taking 2004-2006 ExecuComp Chg reg

(3yrs)

No July 17, 2020 No Publ. 3

Brown and Lee (2023) FAS 123-R ->less option-based pay Governance (Perc.

Cost)

2000-2006 ExecuComp Chg regs

(6yrs, 1yr

omit.)

Yes Dec 14, 2011 Yes SSRN 2



Panel E: Mixed DiD and changes-on-changes studies

Mao and Zhang

(2018)

FAS 123-R ->decrease in innovation Risk-Taking 2002-2008 ExecuComp 26emi) Chg

regs (6yrs)

(1yr omit.)

ii) DiD (6yrs,

1yr omit.)

Yes Jan 17, 2017 No SSRN 3

Hong (2019) FAS 123-R ->increase in debt maturity Risk-Taking 2003-2007 ExecuComp DiD (5yrs),

regs of chg

on treat.

Yes Nov 28, 2017 No SSRN 4

Ferri and Li (2020) FAS 123-R ->no change in dividends,

repurchases (most specifications) or

payout composition and effects (not

stronger effects for high-option firms)

No Channel 2003-2007 ExecuComp Chg regs w/

treat. (5yrs)

Yes Dec 2, 2016 No SSRN 3

FAS 123-R ->Some specifications: in-

crease in repurchases for high-option

firms

Core and Packard

(2022)

FAS 123-R ->noisier performance mea-

sures receive less weight

Governance 1998-2014,

2003-2008

ISS Incentive Lab DiD and chg

reg ( 6yrs)

No Jan 11, 2015 Yes SSRN 2,3

FAS 123-R ->improved pay structure in-

creases firm value

Panel F: 2SLS IV option acceleration studies

Jochem et al. (2018) FAS 123-R ->accelerated option vesting

at some firms

Turnover 2005-2006 ExecuComp/

BoardEx

2SLS IV

(2yrs)

No May 22, 2015 Yes SSRN 2, 3

FAS 123-R ->increase in CEO turnover

Ladika and Sautner

(2020)

FAS 123-R ->accelerated option vesting

at some firms

Manipulation 2005-2006 ExecuComp/

BoardEx

2SLS IV

(2yrs)

No June 29, 2013 Yes SSRN 2, 3

FAS 123-R ->decline in investment

among firms that accelerate options

FAS 123-R ->increase in net income,

earnings surprise, short-term stock price

among firms that accelerate options



C. Economic model and structural estimation

This Section of the Internet Appendix presents details of an economic model that we use

to interpret the reduced-form estimates and analyse the impact of alternative channels via

which FAS 123-R affected valuations.

Existing literature shows that FAS 123-R affected numerous firm outcomes, which are

primarily driven by changes to CEO pay incentives after FAS 123-R, as firms reduced new

option grants and accelerated the vesting of previous grants. These changes have been

shown to lead to reductions in risk taking incentives (risk-taking channel) and changes in the

incentives for managerial manipulation (manipulation channel). Analyst earnings forecasts

and valuations after FAS 123-R may have incorporated (unobservable) expectations about

these changing incentives. These are likely independent causal channels from the impact of

FAS 123-R on the visibility of option expenses (limited attention channel).

In what follows, we present two models that both feature the limited attention channel.

The first model is a basic model that adds risk-taking and delivers the main intuition.

Limited attention implies that valuations are higher than fundamental value as markets

incorporate only a fraction of CEO compensation. A board that cares about maximizing

market valuations sets risk-taking incentives at a higher level in the presence of limited

attention to reflect the lower perceived costs of risk-taking. The second model is a full

model that contains both risk-taking and manipulation. While the basic model features

limited attention, it does not contain how limited attention varies over time depending on

the expensing state. This structural feature is also added in the full model.

C.1 The Basic model

The basic model is an extension of Holmstrom and Milgrom (1987) and features a firm, a

CEO (agent), a board (principal), and investors. Next to limited attention, it only features

risk-taking. Similar to Sung (1995), the CEO controls the mean and variance of cashflows.

We incorporate informational frictions by assuming that investors account only for a fraction

(1− α) of CEO pay when valuing the firm; α in turn captures the average limited attention

in the market. This captures limited attention in a reduced form by focusing on the average

level in the market. One can think of a fraction f of investors being inattentive to a fraction

η of CEO pay, and the remaining fraction (1 − f) exhibiting zero inattention. On average,

the portion of CEO pay that investors are inattentive to is therefore (1 − f) × η = α. The

limited attention parameter α hence captures both the proportion of traders in the market

with limited attention, and the degree of limited attention they are subject to. The board



designs the optimal contract after taking limited attention to CEO pay into account.

Formally, let {Bt} be a standard Brownian motion in a probability space P, and let

{Ft}t≥0 be the filtration generated by B. For any Ft-adapted effort at and risk level σt, the

expected cashflow process dYt is given by:

dYt = (at +ϖσt) dt+ σt dBt,

where ϖ is the marginal effect of volatility on expected cashflows. The CEO chooses the level

of risk (or volatility) σt, which affects the mean and variance of cashflows. This captures

the idea that the expected returns on projects with higher risk (but equivalent NPVs) are

higher, or that the use of risk management makes the firm safer but also reduces expected

profits.

We assume the CEO has exponential utility:

u(c, a,m) = −e−γ(c−h(a,σ))/γ, (C.1)

where h(a, σ) ≡ a2/2 + σ2/2 denotes the personal monetary cost incurred by the CEO’s

control of the mean and volatility.1

The board’s problem is:

max
at,σt

E

[∫ ∞

0

e−rt

(
at +ϖσt − h(a, σ)(1− α)− σ2

t rγha(a, σ)
2

2
(1− α)

)
dt

]
.

The first-order condition with regards to effort at yields:

a ≡ 1

(1− α)(1 + rγσ2
t )
, (C.2)

and the first-order condition for volatility σt yields:

σ ≡ ϖ

(1− α)(1 + rγa2t )
. (C.3)

In this set up, the optimal levels of effort and risk-taking are constant.2 Effort and volatility

both increase with α, the limited attention parameter. Intuitively, limited attention leads

to overvaluation because the market value does not fully account for the total CEO com-

1Sung (1995) does not specify the cost function h(a, σ), but assumes it is twice continuously differentiable.
2Eq. (C.2) is in line with the standard result in Holmstrom and Milgrom (1987) that optimal effort

declines with volatility and the level of risk aversion (higher volatility and higher risk aversion increase the
costs of exposure to risk for the CEO). Optimal volatility increases with the marginal benefit of volatility
on expected cashflows and declines with effort.



pensation cost. Ultimately, this reduces the CEO’s monetary costs of effort and volatility.

The reason is that the marginal benefit of either effort or risk-taking remain the same while

their marginal costs decline, so the board sets optimal effort and volatility at higher levels

compared to the case without limited attention.

C.2 The full model

C.2.1 Model setup: The CEO, board, and limited attention

The full model is a principal-agent model in continuous time that incorporates limited at-

tention, risk-taking, and manipulation. It also allows limited attention to vary over time

depending on the compensation expensing state. The CEO controls the mean of the output

process (as in DeMarzo et al., 2012) and the variance of output (risk-taking channel). Risk-

taking is modelled as in the Basic Model in IA Section C.1. To capture the manipulation

channel, the CEO can now manipulate firm performance to boost her own pay.

The dynamics of manipulation are modelled as in Marinovic and Varas (2019) (MV

henceforth), whereby the optimal contract tolerates some manipulation to induce higher

effort. The optimal contract is nonlinear due to the presence of manipulation and has

implications for the dynamics of firm value. To capture the manipulation effects of FAS

123-R, we need a setup that optimally allows for some manipulation, which is the case in

MV.3 In MV, the optimal contract specifies an effort level that balances the marginal costs

of effort with the marginal benefits. The latter are captured by the sensitivity of the CEO’s

continuation utility to cashflow shocks. A higher sensitivity to cashflow shocks—which is

needed to induce higher effort—also increases the benefits of manipulation. The chosen levels

of manipulation are therefore higher.

To capture the effects of FAS 123-R, we introduce information frictions by assuming that

investors take only a fraction of CEO pay into account when valuing the firm.4 As in the Basic

Model, we assume that investors account only for a fraction (1−α) of CEO pay when valuing

the firm; α in turn captures the average limited attention in the market. However, investor

3Their setup is consistent with Bergstresser and Philippon (2006), who show that CEOs that receive
greater equity-based pay engage in more manipulation.

4In reality, limited attention applies only to the option component of CEO pay. For tractability, the
model does not distinguish between different pay components, that is, salary, stock pay, and option pay.
Accounting for the fixed portion of pay does not make a difference since the fixed salary would not show
up in optimality conditions. The distinction between stock and option pay is also not particularly relevant
before the implementation of FAS 123-R, since the observed stock compensation component at the time was
negligible compared to option compensation. Moreover, the risk-taking channel in the model is captured in
a more general way via the chosen level of cashflow volatility, which depends on the pay-for-performance
sensitivity (PPS) and risk aversion. A shift in the data from options to stocks would be revealed by a decline
in cashflow volatility, which is a moment we match in the estimation.



inattention now varies over time, depending on the compensation expensing state, which

determines the visibility of compensation costs. The board is aware of this inattention and

incorporates it in setting the optimal contract such that it maximizes expected discounted

cashflows net of the portion of executive pay that the market is attentive to.

The optimal contract minimizes agency problems by providing incentives to the CEO to

take unobserved and costly actions: effort at, risk taking σt (via the volatility of cashflows),

and manipulation mt.

C.2.2 Production technology

Let {Bt} be a standard Brownian motion in a probability space P, {Ft}t≥0 the filtration

generated by B. For any Ft-adapted effort at, manipulation process mt, and risk level σt,

the expected cashflow is given by:

dYt = (atσt +mtσt − θMtσt +ϖσ2
t ) dt+ σt dBt

Mt =

∫ t

0

e−κ(t−s)msds,

where Mt is the stock of manipulation at time t, which depreciates at rate κ and has a

marginal effect of−θ on the period t volatility-scaled cashflow. The specification of the effects

of manipulation on cashflows is similar to MV. Manipulation is beneficial in the short-term

by increasing current cashflows, but its effects accumulate over time and eventually destroy

firm value. The overall value-destroying effect of manipulation on cashflows is caputred by

λ ≡ θ
r+κ

− 1 (the derivation is the same as in Marinovic and Varas (2019)).

Cashflow volatility σt is time-varying but non-random. Higher levels of σt increase ex-

pected cashflows, whereby the drift of the cashflow process scales with σt. The marginal

effect of volatility on volatility-scaled cashflows is ϖσt.
5

C.2.3 CEO utility

We assume the CEO has exponential utility:

u(c, a,m) = −e−γ(c−h(a)−l(m)−y(σ))/γ, (C.4)

5As shown in IA Section D, to solve the model, we perform a change of measure as in MV and Williams
(2011), from the measure under the contract-prescribed actions regarding effort, manipulation and risk-
taking, to a probability measure induced by alternative choices of CEO actions. Because the relative density
for the change of measure is defined over volatility-scaled cashflows, there needs to be an additive term in the
cashflow drift that relates to volatility, otherwise we would not be able to identify optimal volatility choices.



where h(a) ≡ a2/2 denotes the cost of effort, l(m) ≡ lm2/2 denotes the cost of manipulation,

y(σ) = σ4/4 denotes the cost of risk taking, c represents CEO consumption and γ denotes

the coefficient of relative risk-aversion.

Similar to MV, we assume the CEO, who is infinitely lived, works for the firm for a finite

time period, t ∈ [0, T ]. T denotes the CEO’s retirement date and T − t denotes his horizon

at time t. The contract is assumed to provide compensation beyond retirement, until time

T + τ , for τ ≥ 0. The retirement time T is assumed to be known.6

CEO utility is given by:

U(c, a,m, σ) = E(a,m,σ)

[∫ T

0

e−rtu(ct, at,mt, σt) dt

+

∫ T+τ

T

e−rtuR(ct) dt+ e−r(t+τ)u
R(cT+τ )

r

]
,

where uR(c) ≡ u(c, 0, 0, 0) is the flow utility expected after retirement. The CEO retires

at time T . For the period after retirement and until T + τ , the board can implement

a clawback, thus making CEO pay dependent on outcomes that occur after she retires.

Clawbacks are an alternative incentive mechanism to deter manipulation. The board also

controls compensation beyond time T + τ through pension benefits flows (cT+τ per period).

We assume the CEO can smooth her consumption over time by borrowing and saving

privately, at an interest rate r.

C.2.4 CEO problem

The CEO solves the following problem:

supâ,ĉ,m̂,σ̂Uâ,ĉ,m̂,σ̂

subject to

dYt = (atσt +mtσt − θMtσt +ϖσ2
t ) dt+ σt dBt

dSt = (rSt − ĉt + ct)dt, S0 = 0,

(C.5)

where St is the balance in the CEO’s private savings account. We cannot use standard

dynamic programming methods because the contract depends on the entire history of cash-

flows.7 Therefore, we follow the approach in Williams (2011) and view the CEO as choosing

a probability distribution over the entire cashflow process (rather than analyzing choices di-

6Finite tenure is necessary as manipulation becomes irrelevant under infinite tenure, as shown in MV.
7The history of cashflow realizations are partly determined by the history of past choices regarding effort,

manipulation, investment and risk-level and the stock of accumulated manipulation.



rectly). Alternative choices of effort, manipulation, and volatility change the distribution of

outcomes. The key state variable in the optimization process becomes the Radon-Nikodyn

derivative between the probability measures under different choices of controls. The CEO’s

problem then becomes a stochastic control problem with random coefficients.

Let Wt denote the CEO’s continuation utility, which is defined as:

Wt = Et

[∫ T+τ

t

e−r(s−t)u(cs, as,ms, σs)ds+ e−r(T+τ)u
R(cT+τ )

r

]
. (C.6)

The contract’s pay-for-performance sensitivity (PPS) is denoted by βt, where
dWt

dYt

=

−βtWt.

Similar to MV, there is a persistent effect of manipulation. Hence, there is an additional

state variable that captures the sensitivity of future pay to manipulation:

pt = Et

[∫ T+τ

t

e−(r+κ)(s−t)dWs

dYs

ds

]
. (C.7)

Proposition 1. A necessary condition for a contract to be incentive-compatible is that for

any t ∈ [0, T ]:

atrγ = βtσ
2
t (C.8)

mt =
1

l

(
βt

rγ
+ ϕ

pt
Wt

)
, if mt > 0 (C.9)

where ϕ =
θ

rγ
,

rγσt = βtϖ, (C.10)

and (Wt, βt, pt, σpt) solve the following SDEs:

dWt = −βtσtWtdBt, WT+τ =
uR(cT+τ )

r
, (C.11)

dpt =
[
(r + κ)pt + βtWtσ

2
t

]
dt+ σtσptWtdBt (C.12)



The private savings condition requires consumption over t ∈ [0, T + τ ] to satisfy:

rWt = u(ct, at,mt, σt). (C.13)

Eq. (C.8) states that the CEO’s marginal cost of effort must be equal to the marginal

benefit of effort, which is given by the sensitivity of her continuation utility to performance

βt, and the variance of cashflows σ2
t . The marginal cost of effort in turn does not only

depend on the slope of incentives, but also on the level of risk. As higher levels of risk boost

cashflows, the slope of incentives needs not be as high as in MV’s framework where there

is no risk-taking. Eq. (C.9) derives from equating the marginal cost of manipulation to its

marginal benefit. There are two components to the marginal benefit: i) a component that

scales with the benefit in pay obtained today βt; and ii) a component that relates to the

decrease in future pay due to manipulation. Eq. (C.10) states that the marginal cost of

risk-taking—which increases with the degree of the CEO risk aversion coefficient—must be

equal to the marginal benefit of risk-taking. The marginal benefit is determined by the effect

that volatility has on the mean of scaled cashflows as well as the contract’s PPS.8

Eq. (C.11) provides the dynamics of the CEO continuation utilityWt, and Eq. (C.12) the

dynamics of long-term incentives pt; Eq. (C.13) derives from the private savings assumption

and CARA preferences (IA Section D.1 contains the full derivations for these results).

C.2.5 Expensing states

The firm can be in one of three expensing states, denoted as gt = {N,E−, E}, where i)

N is the non-expensing state; ii) E− is the state corresponding to the period between the

announcement that all pay components are to be expensed and the implementation of this

change; and iii) E is the expensing state. To capture the effects of the announcement and

implementation of the expensing state, the state switches from one state, gt− , to another

state, s, over a short time interval ∆ with probability ζgt− ,s∆, where t− denotes the state in

the period preceding time t. This Markov chain can be expressed as:

dgt =
∑
s ̸=gt−

(s− gt−)dN
(gt− ,s)
t , (C.14)

where N
(gt− ,s)
t are Poisson processes with intensity parameters ζgt− ,s.

9

Importantly, the level of investor inattention changes depending on the expensing state

8IA Section D.1 provides the full derivation of the incentive compatibility conditions.
9We model the regulatory change in a similar spirit to Bianchi and Ilut (2017), who model government

policy changes as an exogenous Markov chain whose probability law cannot be changed.



gt. As explained above, limited attention is modelled by assuming that investors incorporate

only a fraction (1− α(gt)) of CEO pay into their firm valuations.

C.2.6 Board problem

The board chooses a contract that maximizes expected firm value. This involves a consump-

tion process {ct}, an effort-manipulation pair {(at,mt)}, and the risk level σt, adapted to

the filtration generated by Yt. The board chooses the contract that maximizes the present

value of firm cashflows net of CEO pay, while accounting for incentive compatibility:

V (c, a,m, σ, g) = E(a,m,σ)

[∫ ∞

0

e−rt (dYt − ct(1− α(gt))1t<T+τdt)

−e−r(T+τ) cT+τ

r
(1− α(gt))

]
,

where α(gt) represents the portion of CEO pay that the market is inattentive to in state gt.

Firm value is given by the expected discounted stream of cashflows and CEO compensation.

CEO compensation includes a terminal bonus of a perpetual flow of cT+τ .

The optimization problem of the principal is given by:

V (W0, p0, g0) = sup
c,a,m,β,σp

V (c, a,m, σ)

subject to

dWt = −βtσtWtdBt, WT+τ =
uR(cT+τ )

r
,

dpt =
[
(r + κ)pt + βtWtσ

2
t

]
dt+ σtσptWtdBt

rWt = u(ct, at,mt, σt).

and incentive compatibility (IC) constraints (C.8) - (C.10).

There are two state variables to keep track of: W and p. Let zt ≡ − pt
Wt

represent the

long-term incentives of the contract scaled by the CEO’s continuation utility. The dynamics

of zt are given by:

dzt = [(r + κ)zt + βtσt(σzt − 1)] dt+ σztdBt, (C.15)

where σzt ≡ σtβtzt − σpt. Changes in zt can be interpreted as vesting of CEO incentives.

Similar to MV, consumption can be expressed as a function of effort, manipulation,

volatility level, and continuation value, and therefore we do not need to consider it as a



separate control variable:

ct = h(a) + l(m) + y(σ)− log(−rγWt)

γ
(C.16)

The value function can be written as:

V (W, p, g) = constant +
log(−rγWt)

rγ
+ F (− p

Wt

). (C.17)

Denoting zt ≡ − p

W
, F (z) solves:

(C.18)
F (z, g) = sup

at,mt,βt,σzt

E
[∫ T

0

e−rt
(
at − λmt +ϖσt

−
(
a2/2+ lm2/2+ σ3

t /4
)
(1−α(gt))

)
σtdt−

∫ T+τ

0

e−rtσ
2
t β

2
t

2rγ
(1−α(gt))dt

]
subject to the IC constraints (C.8), (C.9) and (C.10) and the law of motion (C.15) for zt.

C.2.7 Optimality and solution

Let π(a,m, σ, g) denote the payoff function:

π(a,m, σ, g) ≡ atσt − λmtσt +ϖσ2
t −

[
(a)2

2
+

l(m)2

2
+

σ4
t

4
+

rγa2

2σ2
t

]
(1− α(gt)) .

Using the IC constraints (C.8) and (C.9), we obtain:

a =
βtσ

2
t

rγ

and therefore:

m =
1

l
[a− ϕzt]

Substituting the equations for effort and manipulation into the payoff function, we have:

π(a,m, σ, g) ≡ aσ−λ

l
(a−ϕ

z

σ2
)+σ+ϖσ2− 1

2l

[
(a− ϕz)+

]2
(1−α(gt))−(1−α(gt))

(
a2

2
+

σ4

4
+

a2rγ

2σ2

)
The board’s problem can then be re-written as:

F (z, g, 0) = sup
z0,(at,σzt)

E
[∫ T

0

e−rtπ(at, zt, gt) dt− e−rT 1

2
Cz2T

]



subject to:

dzt =

[
(r + κ)zt +

rγat
σt

(σzt − 1)

]
dt+ σztdBt.

C is a component of the cost of post-retirement incentives which is equal to:
(r + 2κ)(1− α(gt))

rγ(1− e−(r+2κ)τ )
.

The associated HJB equation is:

(C.19)
rF (z, g) = max

a,σz ,σ
π(a,m, σ, g) + Ft(z, g) +

[
(r + κ)zt +

rγat
σt

(σzt − 1)

]
Fz(z, g) +

1

2
σ2
ztFzz(z, g) + ζg,g−(F (z, g−)− F (z, g))

subject to:

m ≥ a− ϕz

l
,

m ≥ 0,

σ ≥ (aϖ)1/3,

with boundary conditions:

F (z, g, T ) = −1

2
Cz2

F (0, t) = 0.

Given a solution of the value function F in the ODE in (C.19), we find optimal effort,

manipulation and volatility of long term incentives by solving the optimization problem in

the HJB equation (which represents a system of coupled PDEs). Optimal policy is given by

a(z, σ, g, t) = min{ã(z, g, t), ā}+

The four controls are given by solving the following system of four equations:10

a =
σl − lFz(z, g)

rγ

σ
− λσ + ϕz(1− α(gt))

(1− α(g)) + l

(
(1− α(g))(1 +

rγ

σ2
) +

r2γ2(Fz(z, g))
2

σ2Fzz(z, g)

)
m =

(a− ϕz)+

l

σz = −arγFz

σFzz

σ = (aϖ)1/3.

10IA Section D.2 contains the derivations of the optimal policies.



C.3 Estimation

C.3.1 Data

We use SMM to estimate unknown model parameters. The estimation is based on a sim-

ulation procedure since the model can only be solved numerically (different from the Basic

Model). The numerical approach to solving our system of PDEs is based on Barles and

Souganidis (1991). The baseline sample for the estimation uses 2,425 firms from our main

sample. The estimation sample is based on the baseline sample defined in Section 3.2, but

we further restrict the set of firms to those that are in the sample during the entire estima-

tion period (to reliably estimate the moments used in SMM). For the structural estimation,

we additionally obtain accounting and executive pay data. We implement SMM over the

1998—2009 period. We start in 1998 as this was on average the first year in office for CEOs

who are in the sample during FAS 123-R compliance. IA Table C.1 contains definitions of

the variables used in the structural estimation.

IA Table C.2 provides descriptive statistics. The values for profitability and the market-

to-book ratio in our sample are representative of the generic Compustat sample. The dis-

tribution of cashflow volatility is close to the values reported in Bakke et al. (2016). The

average fraction of options accelerated is smaller than what is reported in Ladika and Saut-

ner (2020) (0.008 in our sample versus 0.02 in theirs). This difference reflects that there was

more option acceleration during the years of 2005 and 2006, the sample period used in Ladika

and Sautner (2020), compared to the seven years preceding that period (the additional years

covered in our sample). Unvested option duration, unsurprisingly, is on average longer in our

sample compared to the average value in Ladika and Sautner (2020) (19.3 months versus 17.6

months). CEO tenure upon departure is on average 13 years; we use this value to calibrate

CEO horizon. We also provide statistics on CEO tenure upon the implementation of FAS

123-R (the average is 8.6 years). The CEO tenure data upon FAS 123-R implementation

guides our choice of the time period for the estimation, so as to align the effects of CEO

horizon in the model with those in the data.

We set the discount rate to r = 10%, based on the long-term average cost of capital

estimates for firms (e.g., the CAPM-implied estimates in Olson and Pagano (2023)). The

length of the CEO contract is set to T = 13 years (as in MV, this is the same value as for

CEO tenure). We calculate CEO tenure over the period 1992 to 2005 using ExecuComp data

(we begin in 1992, the year in which coverage starts in ExecuComp, to maximize the data

used to estimate CEO tenure). For sample firms that are not in the ExecuComp, we average

CEO tenure of ExecuComp firms that belong to the same Fama-French 48 industry.11 The

11For sample firms not in ExecuComp, we average CEO tenure of ExecuComp firms that belong to the



clawback period is τ = 1 year.12 The CARA risk aversion coefficient is set to γ = 1, the

same calibrated value as in MV. The average transition intensity between the state just prior

to FAS 123-R implementation and the expensing state (ζE−,E) is calibrated to match the

sample average length of the period between the announcement of FAS 123-R and its final

implementation by firms of 1.57 years.

C.3.2 SMM procedure

The SMM procedure aims to recover the parameter vector ν, consisting of eight unknown

parameters:

ν = {l, ϖ, κ, θ, αN , αE− , αE, ζN,E−}.

where ν includes i) the cost of manipulation parameter l; ii) the marginal of volatility on

cashflows ϖ; iii) the depreciation rate of the stock of manipulation κ; iv) the marginal effect

of manipulation on cashflows θ; v) the inattention parameter during the non-expensing state

αN ; vi) the inattention parameter during the state prior to the expensing state αE− ; vii) the

inattention parameter during the expensing state αE; and viii) the transition intensity for

the non-expensing state to the state prior to expensing ζN,E− .13

The SMM procedure estimates the parameter vector ν by matching certain data mo-

ments as closely as possible to model generated moments. The model implied moments are

computed based on model simulations. The SMM estimator ν is given by:

ν̂ ≡ arg min
ν

(
M̂ − 1

S

S∑
s=1

m̂ν(ν)

)′

W

(
M̂ − 1

S

S∑
s=1

m̂ν(ν)

)
,

where M̂ is a vector of moments from the empirical data and m̂ν(ν) is a vector of moments

generated from simulated model data. The simulated moments are averaged over the S

panels of artificial data.14 For the weighting matrix, W , we use the inverse of the moment

covariance matrix from the empirical data. To compute the covariance matrix, we follow

Erickson and Whited (2002) in applying the influence function stacking technique.

The model simulation procedure is as follows. The initial step involves drawing a random

sequence of Markov states given an initial guess of the Markov transition matrix. The series

same Fama-French 48 industry.
12This is set to match the maximum number of years preceding the accounting restatement that the SEC

stipulates clawback provisions to apply.
13Here and in what follows, we use α(gt) ≡ αgt , where gt = N,E,E−.
14We simulate S = 10 panels, each consisting of 25,000 firms. Draws of profitability shocks in these panels

are independent, as we consider a model of a representative firm that does not account for aggregate risk
sources. An alternative interpretation of this approach is that the shock the representative firm is exposed
to captures the aggregate shock in the economy.



of states is transformed to match the number of time periods in the simulation. The value of

the state variable w at the initial time step in the simulation z0 is set to the the lower bound on

long-term incentives at t = 0, z(0), which is the value that solves Fw(z(t), t) = 0.15 The next

step is to draw a random Brownian shock dBt. The current value of the expensing state, the

previous value of the level of long-term incentives z0, and the current time step (t = 0+1×dt)

allow us to identify the corresponding values for effort, manipulation, and sensitivity of long-

term incentives from the solution of the model at the current parametrization. Given these

values and the dynamics of zt as specified in Eq. (C.15), we obtain the current period’s value

of long-term incentives. This procedure continues until the final time step (CEO departure).

We next describe the model-equivalent definitions of the variables used in the empirical

analysis. Profitability is captured by the cashflow process dYt. Unvested option duration is

captured by zt, which represents the long-term incentives of the contract scaled by the CEO’s

continuation utility. The volatility of the duration of incentives is captured with the volatil-

ity of long-term incentives σzt . We use Ft(z) as the model equivalent of the market-to-book

ratio.16 Finally, the model equivalent of the fraction of options accelerated is the percentage

change in the state variable zt (the importance of long-term incentives) when zt decreases, de-

noted as ∆zt1dzt<0/zt. The interpretation of changes in zt are similar to MV, where decreases

in zt imply decreases in the duration of CEO incentives (as if the incentives vested earlier).

C.3.3 Moment selection

All model parameters affect all moments but some are more informative than others regarding

particular parameters. We now describe and motivate the 17 moments that we match.

The first set of moments relates to operating profitability, denoted as Yt. The autore-

gressive coefficient from a first-order panel autoregression of operating income on lagged

operating income is informative of the manipulation parameters θ and κ.

Yi,t = λ0 + λ1Yi,t−1 + λ2I
E−

+ λ3I
E + ϵi,t (C.20)

The regression includes two dummies, IE
−
and IE, that each represent the expensing states

(with E− refers to the state between the announcement and implementation of the expensing

15The full proof is available in the Internet Appendix of MV.
16We do not model the evolution of the capital stock and therefore cannot divide the market value by

total capital so as to compute the market-to-book ratio as in the actual data. However, one can consider this
framework in terms of an AK technology, where investment decisions have been maximized and where the
cashflow process Yt represents the cashflow per unit of capital stock. Ft(z) is an approximation of the value
function in Eq. (C.17). The constant component of the value function does not affect the elasticity estimates
of the market-to-book ratio to changes in expensing states. The second component of the full value function
in Eq. (C.17) depends on the CEO’s continuation utility, Wt, which cannot be computed separately in the
model because the solution is in terms of zt (a function of Wt).



regime, and E− to the expensing state). Their coefficients are informative for the inattention

and transition intensity parameters. The coefficient λ0 helps in identifying the manipulation

cost parameter l.

Differences in valuations across expensing states help pin down the inattention param-

eters and the state transition intensities. To capture these differences, we conduct tests

similar to the reduced-form approach in estimating the effect of the implementation of the

expensing state on firm outcomes. As outcomes we use the market-to-book ratio to capture

the change in valuations. The following regression in the simulated data is akin to the DiD

approach in the reduced-form regressions:

(C.21)FirmOutcomei,t = β0 + β1 Treated× IE
−
+ β2 Treated× IE + β3 I

E−

+ β4 I
E + β5 Treated+ εi,t,

where IE
−
and IE are the dummy variables indicating the expensing states.17 The empirical

equivalent of β2 is the reduced-form estimate of π1 in Eq. (1), which captures how outcomes

changed for high-option firms after the implementation of FAS 123-R, relative to low-option

firms. Treated is a dummy variable indicating a high-option firm in the actual data (in the

simulated data all firms are identical and subject to limited attention).18

The next set of moments relates to the duration of CEO pay. Changes in the fraction of

firms that accelerate vesting and the average duration of unvested options upon announce-

ment and implementation of the expensing state change are informative of the manipulation

parameters κ and θ, as well as the limited attention parameters and transition intensities.

The correlation between profitability and the fraction of options accelerated provides further

identification of the manipulation parameters.

The final moments relate to cashflow volatility σt. We follow Bakke et al. (2016) in con-

structing a time-series measure of cashflow volatility, so that the standard deviation of net

cashflows from operations over the most recent eight quarters provides the estimate of cash-

flow volatility for a given firm-year. We use this time-series as the firm outcome in Eq. (C.21).

Coefficients from this regression should be informative of the marginal effect of volatility on

expected cashflows, the limited attention parameters, and the transition intensities.

17All firms are identical in the simulations, and therefore there is no need to consider industry, quarter or
fiscal year-end month fixed effects or other controls.

18As argued in Kahn-Lang and Lang (2019), in an ideal experiment we can obtain consistent estimates
of β1 and β2 without needing to control for membership in the treated group. By assuming all firms are
identical in the model, we would be close to an ideal experiment and therefore obtain consistent estimates
as in the data, without needing to model explicitly the choice of high-versus-low option grants.



C.4 Simulated data regressions

We conduct a series of regressions in simulated datasets, in order to highlight the effects

of the use of proxy variables instead of the actual manipulation and risk-taking incentives

(which we can compute in the model). We simulate data using the estimated parameters as

shown in Table 8. We report these regressions in IA Table C.3.

In all regressions, we include Treated × IE, to estimate the elasticity of firm value to

the expensing regime. This elasticity is the model-equivalent of coefficient π1 in Eq. (1).

We then add additional control variables to estimate how this elasticity changes when we

account for manipulation and risk-taking incentives (as well as their respective proxies).

In Column 1, our specification estimates the coefficient on Treated × IE in a regres-

sion without any control variables related to the other channels; this is the model moment

βTreated×IE

M/BRatio from Table 8.19 We estimate a value of -0.084, implying a decline of -0.084 in

valuations when the state switches to the expensing state E. The regression in Column 2

then controls for actual manipulation mt and risk-taking σt. The coefficient on Treated× IE

changes from -0.084 to -0.030, which suggests that the measured effect of limited attention

on firm value is smaller when we control for the two additional channels. Column 3 uses

proxy variables instead of the actual manipulation and risk-taking incentives. The coefficient

on Treated × IE is now much smaller in absolute terms, suggesting that we underestimate

the effect of limited attention when we use proxies. The downward bias is driven by the use

of proxies for both channels, although the effect of the manipulation proxy is larger.

The change in the elasticity is much larger when controlling only for the risk-taking

proxy, as shown in Column 5, as opposed to the actual risk-taking (in Column 6). Finally,

note that the coefficient on Treated × IE in these linear regressions (after controlling for

actual manipulation and risk-taking) is smaller compared to the elasticity estimated from

the counterfactual analysis in which we reduced the importance of both alternative channels

(-0.03 versus -0.047 see Table 8, Panel C). The discrepancy could arise because of potential

nonlinearities not captured in the linear regressions. Indeed, when we instead use the nega-

tive of the squared manipulation variable in Column 7, the coefficient on the expensing state

dummy Treated× IE equals -0.053, much closer to the value estimated from the counterfac-

tual exercise (the functional form in Column 7 would imply a bias in the same direction as

we observe if we instead use a linear form).

19Recall that all firms in the model are identical and therefore Treated is equal to one for all firms in the
simulated data.
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Fig. C.1: Comparative statics: Sensitivity of β2 to model parameters. These plots show
how the coefficient β2 in the regression Market-to-Book Ratioi,t = β0 + β1Treated × IE

−
+

β2Treated× IE + β3I
E−

+ β4I
E + β5Treated+ εi,t varies with some of the key parameters in

the model (each plotted horizontally): the limited attention parameter in the non-expensing
state αN , the personal cost of manipulation parameter l, the effect of manipulation on
cashflows θ, and the marginal effect of volatility on expected scaled cashflows ϖ. In top-left
panel, the limited attention parameter in the interim state αE− is set to the same value as
the limited attention parameter in the non-expensing state αN . Each coefficient value is
obtained from data based on solving and simulating the model. The model solution serves
as the baseline for the parameter values. The comparative statics exercises involve starting
from this baseline and changing one of the parameters at a time.



IA Table C.1
Variable definitions.

Profitability Operating income before depreciation (Compustat data item OIBDP), divided by total
assets (data item AT).

Market-to-Book Ratio Market value of equity (Compustat data items PRCC x CSHO) plus the book value of
total debt (data item LT), all divided by total assets (data item AT).

CF Volatility Standard deviation of Profitability (calculated over the most recent 8 quarters).
Frac. Options Accelerated Number of options accelerated during the fiscal year, divided by the total number of vested

and unvested options outstanding at the beginning of the fiscal year. This variable is set
to 0 for firm-fiscal years in which acceleration did not occur. Obtained from Ladika and
Sautner (2020).

Unvested Option Duration Weighted-average number of months until a CEO’s unvested option grants are scheduled
to vest. Obtained from Ladika and Sautner (2020).

CEO Tenure upon FAS 123-R Tenure of CEO (in years) at the time when FAS 123-R is implemented. For firms that are
not covered in the ExecuComp database, we use the average value of CEO tenure upon
FAS 123-R of firms that belong to the same Fama and French 48 industry classification.

CEO Tenure upon Departure Tenure of CEO (in years) at the time of departure. For firms that are not covered in the
ExecuComp database, we use the average value of CEO tenure upon departure of firms
that belong to the same Fama and French 48 industry classification.

This table defines variables used in the structural estimation.

IA Table C.2
Descriptive statistics.

Mean St. Dev. 25% Median 75% Obs.
Profitability 0.079 0.183 0.052 0.115 0.173 23,134
Market-to-Book Ratio 2.093 1.418 1.199 1.622 2.445 23,134
CF Volatility 0.017 0.020 0.006 0.011 0.020 19,335
Frac. Options Accelerated 0.009 0.059 0.000 0.000 0.000 12,302
Unvested Option Duration 19.331 8.781 13.714 18.609 23.557 7,745
CEO Tenure upon FAS 123-R 8.609 8.650 3.569 6.584 12.255 8,236
CEO Tenure upon Departure 13.224 8.884 7.671 12.006 17.093 5,652

This table reports descriptive statistics for key variables used in the estimation. The sample covers 2,425 firms for the period
1998 to 2009. The data are based on Compustat and ExecuComp.



IA Table C.3
Regressions in simulated data.

Dependent Variable Firm Valuation

(1) (2) (3) (4) (5) (6) (7)

Treated× IE -0.084 -0.030 -0.012 -0.034 -0.034 -0.056 -0.053

mt 0.061 0.382

σt 0.715 0.724 0.759

zt 0.060

CF Volatility 0.607 0.382

−m2
t -0.929

This table reports eight regression results in simulated data, where the dependent variable is firm valuation, which serves as

the model-equivalent proxy for the market-to-book ratio. The simulations are conducted using the estimated model parameters,

as reported in Table 8 in the paper. Each reported regression coefficient represents the average estimate across ten simulated

datasets. The regressions include as independent variables an indicator for the expensing regime IE , interacted with Treated,

the actual manipulation m, risk-taking incentives σ, as well as their respective proxies. As proxies we use the duration of

incentives zt and cashflow volatility. In the simulated data all firms are identical and subject to limited attention, so Treated

equals one for all observations.



D. Additional model proofs

This Section of the Internet Appendix contains derivations of some of the model results pre-

sented in Internet Appendix Section C. Section D.1 provides the full derivation of the incen-

tive compatibility conditions, and Section D.2 contains the derivations of the optimal policies.

D.1 Incentive compatibility conditions

Given contract prescribing actions (ct, at,mt, σt), denote the deviations by any other strategy

(ĉt, m̂t, ât, , σ̂t) by ∆c ≡ ĉ− c, ∆m ≡ m̂−m, ∆a ≡ â− a, ∆σ ≡ σ̂ − σ. Let u∆(ct,mt, at) ≡
u(ct +∆ct,mt +∆mt, at +∆at, σt +∆σt) denote the CEO utility if she deviates.

CEO utility depends on the entire past history of performance, Yt. This poses diffi-

culties in analyzing the CEO’s problem directly as it is not possible to use standard dy-

namic programming methods. Similar to MV and Williams (2006, 2011), we follow Bismut

(1978) and introduce the following change of measure. Let P be the probability measure

under {(at,mt, σt)}t∈[0,T ] and let P∆ be the probability measure induced by the deviation

{(ât, m̂t, σ̂t)}t∈[0,T ]. For any such deviation, define the exponential martingale:

ξt ≡ exp

(
−1

2

∫ t

0

η2sds+

∫ t

0

ηsdBs

)
(D.1)

ηt ≡ ∆at +∆mt − θ∆Mt +ϖ∆σt. (D.2)

ξt is a state variable that represents the relative density for the change of measure under

different strategies. The Radon-Nykodym derivative between P and P∆ is given by
dP∆

dP
=

ξT+τ . The expected payoff of the CEO given a deviation, can be written as:

U(ĉt, m̂t, ât) = E(a,m)

[∫ T+τ

0

e−rtξtu
∆
t dt+ e−r(T+τ)ξT+τ

uR(cT+τ )

r

]
(D.3)

Under the change of variable, the problem is now a stochastic control problem with random

coefficients. The key state variable is the covariation between ξt, the level of risk, σt.

Consider the optimization with respect to (∆ct,∆mt,∆at,∆σt). A contract is incentive

compatible if and only if ∆ct = ∆mt = ∆at = ∆σt = 0 is the CEO’s optimal choice. The

relative density, ξt, is defined over shocks to the scaled performance process,
dYt

σt

, while

CEO utility depends also on volatility (since it depends on the entire performance path Yt).

Hence, the key state variable in the CEO’s optimization problem is the covariation between



ξt and σt: bt = ξtσt, which evolves according to:

dbt = σtdξt + ξtdσt.

Note that σt is a control variable. It is time-varying but not stochastic. The optimization

problem is then given by:

sup∆c,∆a,∆m,∆σU(ct +∆ct,mt +∆mt, at +∆at, σt +∆σt)

subject to

dbt = ξt [∆at +∆mt − θ∆Mt +ϖ∆σt]σt dBt

d∆Mt = (∆mt − κ∆Mt)dt

dSt = (rSt −∆ct)dt

(D.4)

To derive the CEO’s optimality conditions, we apply the stochastic maximum principle from

Bismut (1978). Define the current-value Hamiltonian Hc as:

Hc = ξu∆ + qM(∆m− κ∆M) + qS(rS −∆c)

+ νξξ [∆a+∆m− θ∆M +ϖ∆σt]σt

The control variables are (∆c,∆a,∆m,∆σ) and the state variables are (∆M,S, ξ). The

associated co-state variables qM , qs, νξ. The co-state νξ represents the sensitivity of the

relative density ξ to cashflow shocks. We maximize the Hamiltonian with respect to the

control variables and consider the first-order conditions evaluated at ∆ct = ∆mt = ∆at =

∆σt = 0.

Consider the first-order condition (FOC) with respect to effort, at, is given by:

dHc

d∆a
= ξua + νξξσt = 0.

Rearranging gives:

uat = −νξσt (D.5)

Next, the FOC with respect to manipulation:

dHc

d∆m
= ξumt + qM + νξξσt = 0.

Rearranging gives:

umt = −νξσt − qM . (D.6)



The FOC with respect to risk-taking, evaluated at ∆ct = ∆mt = ∆at = ∆σt = 0, is:

dHc

d∆σ
= ξuσ + νξξtσtϖ = 0.

Re-arranging the above gives:

uσ = −νξξtσtϖ.

Finally, the FOC with respect to ∆c:

dHc

d∆c
= ξu∆ct − qS = 0,

which then gives:

uct = qS. (D.7)

The SDEs followed by the co-state variables variables (qM , qs, νξ) are:

dqSt = rqSt dt−
∂H

∂S
dt+ νS

t dBt

dqMt = rqMt dt− ∂H

∂∆Mt

dt+ νM
t dBt =

(
(r + κ)qM + θνξσt

)
dt+ νM

t dBt

dqξt = rqξt dt−
∂H

∂ξ
dt+ νξ

t dBt = (rqξt − ut)dt+ νξ
t dBt.

The adjoint equations must satisfy the transversality conditions qξT+τ =
uT+τ

r
, qMT+τ = 0,

qST+τ =
uc,T+τ

r
. To solve for qξ, we integrate its SDE and use the corresponding transversality

condition to obtain:

qξt = Et

[∫ T+τ

t

e−r(s−t)usds+ e−r(T+τ)uT+τ

r

]
(D.8)

qξ represents the continuation value of the CEO, hence, denote Wt = qξ. We write the

sensitivity of the continuation value to cashflow shocks as νξ
t = −βtWtσt, which allows to

rewrite the SDE as:

dWt = (rWt − ut)dt− βtWtσtdBt. (D.9)

Plugging the private savings condition (C.13), we then obtain the expression in (C.11):

dWt = −βtWtσtdBt.

Next, focusing on the long-term effects of manipulation, let pt ≡ −qM/θ, which measures

the incentive power of deferred compensation to deter manipulation. Using the SDE for qM ,

replacing νξ with the corresponding equation containing Wt and defining νM
t ≡ σptWtσt one



obtains the expression in Equation (C.12).

The CEO’s savings strategy determines the evolution of the marginal utility of consump-

tion:

duct = νS
t σtdBt = rγβtWtσtdBt. (D.10)

Given CARA utility and using the private savings condition, we obtain the necessary incen-

tive conditions for effort, manipulation, risk-taking and investment:

atrγ = βtσ
2
t (D.11)

mt =
1

l

(
βtσ

2

rγ
+ ϕ

pt
Wt

)
, if mt > 0, (D.12)

where ϕ =
θ

rγ
.

σt =
βtϖ

rγ
. (D.13)

D.2 Optimization of the HJB equation for full model

The HJB equation is:

(D.14)
rF (z, g) = max

a,σz ,σ
π(a,m, σ, g) + Ft(z, g) +

[
(r + κ)zt +

rγat
σ2
t

(σtσz − σt)

]
Fz(z, g)

+
1

2
σ2
zFzz(z, g) + ζg,g−(F (z, g−)− F (z, g)),

subject to:

m ≥ a− ϕz

l
,

m ≥ 0,

σ ≥ (aϖ)1/3,

with boundary conditions:

F (z, g, T ) = −1

2
Cz2

F (0, g, t) = 0.



The Lagrangean for the optimization probem is:

L = aσ − λmσ +ϖσ2 − a2

2
(1− α(g))− lm2

2
(1− α(g))− σ4

4
(1− α(g))

− σ2β2

2rγ
(1− α(g)) +

[
(r + κ)zt +

rγat
σ2

(σσz − σ)
]
Fz(z, g) +

1

2
σ2
zFzz(z, g)

+ ζg,g−(F (z, g−)− F (z, g)) + η

(
m− a− ϕz

l

)
+ νm+ ε(σ − (aϖ)1/3).

The FOC with respect to a, m, σw, σ and i are:

σ − a(1− α(g))− arγ

σ2
(1− α(g))− η

l
+

rγ

σ2
(σσz − σ)Fz(z, g)−

1

3
εϖ1/3a−2/3 = 0,

−λσ − lm(1− α(g)) + η + ν = 0,
arγ

σ
Fz(z, g) + σzFzz(z, g) = 0,

a− λm+ 2ϖσ − σ3(1− α(g)) +
a2rγ

σ3
(1− α(g))− arγ

σ2
(σz − 1)Fz(z, g) + ε = 0.

where ν = 0 if m > 0; η = 0 if m > (a−ϕz/σ2)/l (implying m = 0) and ε = 0 if σ > (aϖ)1/3.

From the FOC related to the volatility of the state variable z, we obtain:

σz = v = −arγFz(z, g)

σFzz(z, g)
.

Assuming there is manipulation, that is m > 0, then ν = 0. As a result:

η = λσ + lm(1− α) = λσ + (a− ϕz)(1− α(g)).

Using this result, and replacing ε from the FOC for volatility, in the FOC for effort:

σl − al(1− α(g))− a
rγ

σ2
(1− α(g))l + Fz(z, g)l

rγ

σ
(σz − 1)− λσ − (a− ϕz)(1− α(g))

− (a− λm+ 2ϖσ − σ3(1− α(g)) +
a2rγ

σ3
(1− α(g))− arγ

σ2
(σz − 1)Fz(z, g)) = 0.



The solution for effort is given by the following system of equations:

σl − al(1− α(g))− a
rγ

σ2
(1− α(g))l + Fz(z, g)l

rγ

σ
(σz − 1)− λσ − (a− ϕz)(1− α(g))

− (a− λm+ 2ϖσ − σ3(1− α(g)) +
a2rγ

σ3
(1− α(g))− arγ

σ2
(σz − 1)Fz(z, g))

m =
a− ϕz

l
,

σz = −arγFz(z, g)

σFzz(z, g)
,

σ = (aϖ)1/3.

The above solutions satisfy the constraint that m > 0 if and only if

lσ − λσ − lFz(z, g)
rγ

σ
l

≥ ϕzB(z, g, t),

where B(z, g, t) = (1− α(g))(1 +
rγ

σ2
) +

r2γ2(Fz(z, g))
2

σ2Fzz(z, g)
.

Suppose that η = 0. This means that the constraint m ≥ (a−ϕz/σ2)/l is slack, in which

case the solution for a (based on the FOC for effort) is:

a =
σ − rγ

σ
Fz(z, g)

B(z, g, t)
.

Violation of the above two conditions means:

σ −
λσ − lFz(z, g)

rγ

σ
l

< ϕzB(z, t) < σ − rγlFz(z, g),

which then implies thatmt = 0 and at = ϕz. To summarize, the solution to the maximization



problem in the HJB equation is:

a(w, σ, t) =



lσ − λσ + ϕz(1− α(g))− lFz(z, g)
rγ

σ
(1− α(g)) + lB(z, g, t))

, if σ −
λσ − lFz(z, g)

rγ

σ
l

≥ ϕzB(z, t)

σ − rγ

σ
Fz(z, g)

B(z, g, t)
, if σ − rγ

σ
Fz < ϕzB(z, g, t)

ϕz, otherwise.

m =
(a− ϕz)+

l

σz = −arγσFz(z, g)

Fzz(z, g)

The optimal level of cashflow volatility solves:

σ = (aϖ)1/3.

Solving the above system of equations provides the solution to the four control variables.



E. Validation of staggered DiD model

This Section of the Internet Appendix addresses recent work showing that a staggered DiD

model can produce biased coefficient estimates if researchers do not correctly account for

previously treated firms. We re-estimate the effect of FAS 123-R on analyst outcomes using

estimators that are robust to these potential biases. The analysis closely follows Baker et al.

(2022) (BLW henceforth) and a recent literature in econometrics.

E.1 Potential bias in our setting

A staggered DiD specification yields an estimate that is a variance-weighted average of the

treatment effects from numerous “2x2” DiDs, one for each cohort treated in a particular cal-

endar time period. Some of these 2x2 DiDs compare newly treated firms to a control group

that includes previously treated firms. Furthermore, each cohort consists of a different set

of firms, so treatment effects may differ across the 2x2 DiDs. BLW show that a staggered

DiD estimate is likely biased under these two conditions.

Our baseline specification in Eq. (1) compares outcomes of high- and low-option firms

that complied with FAS 123-R in different calendar months. Each firm had to begin ex-

pensing option grants in its FQ1, which ended between September 2005 and August 2006

depending on the firm’s fiscal year-end month. Thus, the coefficient estimate on Post FAS

123-R × High-Option Firm is a weighted average of 12 staggered treatment effects, each of

which compares outcomes of high- versus low-option firms with the same fiscal year-end.

These treatment effects are likely heterogeneous. Our conceptual framework predicts that

analysts learned by observing firms that complied with FAS 123-R early. Thus, analysts cov-

ering firms that complied late may have learned to accurately forecast EPS right after FAS

123-R took effect, and should have begun to adjust valuations downward already before

compliance. An implication is that high-option firms that complied early with FAS 123-R

should have experienced a larger increase in missed forecast frequency than high-option firms

that complied late (both relative to low-option firms that complied at the same time). Ad-

ditionally, high-option firms that complied early should have experienced a larger decline in

analyst recommendations after FAS 123-R than high-option firms that complied late (both

relative to low-option firms). We document evidence of such learning among some analysts.

We estimate both a static and dynamic version of Eq. (1),20 and we trim the sample to

20A static model estimates a single treatment effect for all time periods after treatment, such as Post FAS
123-R. A dynamic specification estimates separate effects for each time period after treatment, such as Post
FAS 123-R Q1, Post FAS 123-R Q2, etc.=-1



the [-4,+4] fiscal quarters around each firm’s FAS 123-R compliance date. However, even a

dynamic specification estimated over a trimmed sample can produce biased DiD estimates

(Sun and Abraham, 2021). Therefore, it is important to verify whether our main results are

robust to addressing limitations in staggered DiD tests.

E.2 Diagnosing extent of bias

Following Goodman-Bacon (2021), IA Figure E.1 decomposes the static version of Eq. (1)

into separate 2x2 DiD estimates for five cohorts that complied with FAS 123-R at different

points in calendar time. These cohorts are based on three-month calendar periods (“calendar

quarter”) in which each firm’s FQ1 ends, which is consistent with the calendar-time fixed

effects used in some specifications.21 The first cohort consists of only firms with June fiscal

year-ends, whose FQ1 ended in September 2005 (i.e., calendar quarter 2005 Q3). The second

cohort consists of firms with July to September fiscal year-ends, whose FQ1 ended in the

last three months of 2005 (i.e., calendar quarter 2005 Q4). The third and fourth cohorts are

similarly constructed, and each contains firms whose fiscal years ended during a three-month

calendar quarter. The fifth cohort consists of firms with April or May fiscal year-ends, whose

FQ1 ended in July or August 2006 (calendar quarter 2006 Q3).

IA Figure E.1, Panel A, plots the change in Missed Forecast for high-option firms in each

cohort, and Panel B plots the change in Analyst Rec (both measured relative to low-option

firms). These estimates are plotted against the fraction of the sample comprised by each

cohort. They are calculated from Eq. (1) without covariates, as BLW recommend.22

Staggered DiD specifications are prone to bias when the 2x2 estimates of early and late

compliers have opposite signs, or when the cohorts with divergent estimates carry a large

weight in the overall sample. In both panels of IA Figure E.1, some 2x2 estimates are pos-

itive while others are negative. There is also some evidence that effects are larger among

early compliers. In Panel A, large rises in Missed Forecast occurred among the cohorts of

high-option firms whose FQ1 ended in late 2005, while missed forecasts fell among the cohort

that complied last. In Panel B, the largest decreases in Analyst Rec occurred among the

cohorts that complied in 2005 or early 2006. However, the figure also shows that only a

small fraction of the sample is comprised by the cohorts whose effects were furthest from the

21We define cohorts based on three-month periods rather than based on each calendar month, so that
firms complying with FAS 123-R can be compared to a broader set of firms that have not yet (or previously)
complied.

22The Goodman-Bacon (2021) diagnostic is theoretically valid only for balanced panels. Our sample is
restricted to firms that are in the sample for at least five fiscal quarters, and thus all firms enter the panel
both before and after their respective FAS 123-R compliance dates. Additionally, 71% of firms are in the
same for all 8 fiscal quarters, and this percentage does not differ significantly by fiscal year-end month.



sample-average treatment-on-treated effect (ATT) for all high-option firms.

E.3 Addressing potential bias: Stacked regression estimates

Our conceptual framework and the Goodman-Bacon (2021) diagnostic test suggest that our

staggered DiD estimates may be biased. We address this by estimating a stacked regression

model, which is one of three approaches recommended by BLW as robust to bias.

Following BLW and Cengiz et al. (2019), we create a separate dataset for each of the

five cohorts defined above. Each cohort includes high-option firms that complied with FAS

123-R in the corresponding calendar quarter, as well as low-option firms that have the same

fiscal year-end but were relatively unaffected by FAS 123-R.23 We assign a unique identifier

ranging from 1 through 5 to each cohort. The datasets for the five cohorts are then appended

together to create a “stacked” sample.

Before estimating the model, we provide additional evidence in support of the parallel

trends condition. Table (1), Panel B, already shows that high- and low-option firms experi-

enced similar fiscal quarter-to-fiscal quarter changes in outcome variables before FAS 123-R.

Yet, in a setting with staggered treatment, it is possible that the control group’s pre-trends

are similar only to the averaged pre-trends of the individual treated cohorts (see also the

Internet Appendix of Cengiz et al., 2019).24 Therefore, IA Table E.1 compares trends in

outcome variables across high-option firms from the different cohorts. The table shows fiscal

quarter-to-fiscal quarter changes in different outcome variables, averaged for each cohort over

the fiscal quarters that end in calendar years 2000 through 2004. (The estimation window is

based on these calendar years to ensure that we only use time periods when no high-option

firm had complied with FAS 123-R.) All changes are measured relative to the first cohort

of high-option firms (with June fiscal year-ends) that complied with FAS 123-R in calendar

quarter 2005 Q3.

IA Table E.1 shows that the pre-trends in outcome variables are highly similar across

each of the cohorts. Only one out of the 28 pre-trends reported in the table are statisti-

cally different from those of the cohort complying in 2005 Q3. The difference in economic

23We thank Brant Callaway for verifying in personal correspondance that low-option firms can be used as a
comparison group in tests that account for bias in staggered DiD. He noted that estimates will then recover the
difference between the ATTs of high- and low-option firms. We follow his advice by interpreting our estimates
as the treatment effect for high-option firms relative to low-option firms. The ATT for low-option firms should
be small, because they did not have to expense a substantial amount of option grants after FAS 123-R, and
coefficients on Post FAS 123-R in Table 2 indicate that they also did not experience a decrease in EPS.

24The estimator derived by Callaway and Sant’Anna (2021) depends on Assumption 4, that the outcome
variable in each treated cohort would have followed the same trend as the outcome of the control group, in
the absence of treatment. This counterfactual cannot be tested directly, but it is more likely to hold when
the outcome variables of each treated cohort are the same prior to treatment, and also do not differ from
the control group overall.



magnitudes is also much smaller than the changes observed after FAS 123-R.

We proceed to estimate a dynamic version of the stacked regression model. For firm f ,

fiscal quarter t, and cohort c we estimate the specification:25

Firm Outcomef,t = π1Post FAS 123-R Q1f,t + π2Post FAS 123-R Q2f,t

+ π3Post FAS 123-R Q3f,t + π4Post FAS 123-R Q4f,t

+ Ωf,c +Θt,c + uf,t (E.1)

In Eq. (E.1), Post FAS 123-R Q1 equals 1 in each dataset for high-option firms for FQ1

after FAS 123-R. The variable equals 0 for high-option firms for all other fiscal quarters,

and for low-option firms for all fiscal quarters. Post FAS 123-R Q2, Post FAS 123-R Q3,

and Post FAS 123-R Q4 are defined similarly, for the corresponding fiscal quarters. The

model contains a set of treated group-by-cohort fixed effects Ωf,c, which in our setting are

the interaction of High-Option Firm with individual fixed effects for each cohort. It also

contains time period-by-cohort fixed effects Θt,c, which are the interaction of calendar quar-

ter and individual cohort fixed effects. The stacked regression approach is robust to bias

because it uses the full panel data structure, by re-centering the timing of treatment for each

cohort and controlling separately for common trends within each cohort. Following BLW’s

recommendation, we estimate Eq. (E.1) without covariates.

Results are in IA Table E.2. The dependent variables are Missed Forecast in Column 1

and the analyst recommendation variables in Columns 2–4. The coefficients represent the

sample-average ATT for high-option firms in each fiscal quarter after FAS 123-R (relative to

the sample-average ATT of low-option firms), after accounting for potential bias in staggered

DiD tests. The results are similar to the corresponding estimates from Tables 3–4, in both

economic magnitude and statistical significance. In particular, we continue to find that the

frequency of missed forecasts rose for high-option relative to low-option firms, but only in

FQ1 and FQ2 (as predicted in the conceptual framework). Recommendations also decreased

relative to those of low-option firms, and remained lowered through FQ4.

In both IA Table E.2 and our main dynamic specifications in the paper, the post-FAS

123-R quarterly coefficients are measured relative to outcomes averaged over the four fiscal

quarters before FAS 123-R. Hence, we bin the four relative-time periods prior to FAS 123-R.

We do so for two reasons. First, our conceptual framework predicts that analysts should

adjust outcomes in each fiscal quarter after FAS 123-R, relative to outcomes before FAS

123-R. Second, averaging across fiscal quarters helps to account for seasonality within the

25We followed the code posted at https://github.com/andrewchbaker/JFE˙DID to correctly structure this
model. It also closely follows Eq. (D.7) of the Internet Appendix of Cengiz et al. (2019).



fiscal year (this may not be fully accounted for by fiscal-quarter fixed effects).

Nevertheless, we follow BLW’s recommendation by re-estimating Eq. (E.1) over an ex-

tended estimation window of [-8,+4] fiscal quarters around FAS 123-R. We include indicator

variables for each fiscal quarter before and after FAS 123-R, using FQ-8 as the excluded pe-

riod. The results are in IA Table E.3. For the most part, the outcome variables did not differ

significantly across the eight fiscal quarters prior to FAS 123-R. In a small number of fiscal

quarters Missed Forecast (Column 1) or Pct. Sell Rec (Column 4) declined, relative to the

difference between high- and low-option firms for FQ-8. However, this is the opposite of the

relative increase documented after FAS 123-R. The table also shows in Columns 1–4 that af-

ter FAS 123-R, high-option firms experienced a relative increase in missed forecast frequency

and decrease in recommendations, compared to the difference with low-option firms for FQ-8.

In Column 4, coefficients for Pct. Sell Rec are positive and insignificant after FAS 123-R. Yet,

they still represent an economically large increase compared to the level for FQ-4 to FQ-1.

E.4 Addressing potential bias: CS estimator

We separately account for potential bias in the staggered DiD setting using the estimator

proposed by Callaway and Sant’Anna (2021) (CS henceforth). This procedure estimates

individual 2x2 DiDs for each treated cohort. The outcomes of treated firms are compared

to those of firms that are never treated (alternatively, firms that have not yet been treated),

over the same calendar time period around the treatment event. Estimates are unbiased be-

cause newly treated firms are never compared to previously treated ones. The CS procedure

yields a set of treatment effects for each cohort g and calendar time period t in the sample,

denoted ATT (g, t) in their paper. CS also derive numerous estimators that aggregate the

individual ATT (g, t) terms along different dimensions.

We implement the CS estimator using the five cohorts, comparing the outcomes of high-

option firms in each cohort to the outcomes of low-option firms during the same calendar

time periods.26 We then aggregate the individual cohort treatment effects by event time.

IA Table E.4 reports estimates of the aggregated ATT for each of the four fiscal quarters

after FAS 123-R, using a structure similar to IA Table E.1. The table shows that our main

results are robust to accounting for staggered DiD bias using the CS estimator. In Column

26In our setting, it is unclear how to implement the CS estimator using not-yet-treated firms as the compar-
ison group. For late-complier firms, analysts and other market participants likely anticipated the impact of
FAS 123-R and began to adjust forecasts or recommendations before compliance (we provide some evidence
of such learning in the paper). CS show that in the presence of such anticipation, certain time periods must be
omitted in order for their estimator to be valid using not-yet-treated firms. However, this result relies on As-
sumption 5 of CS that the anticipation period δ is common across all firms. In our setting, anticipation effects
are likely larger among cohorts that comply later in time. Therefore, we only include low-option firms in our
comparison group. Our results are robust to excluding time periods that were likely affected by anticipation.



1, missed forecasts for FQ1 rose for high-option firms relative to low-option firms. The

difference between high- and low-option firms’ missed forecast frequency for FQ2 remains

positive, but not statistically significant. In Columns 2–4, high-option firms’ recommenda-

tions for FQ1 decreased relative to those of low-option firms, and remained lowered for FQ2

to FQ4. However, statistical significance is lower for the estimates for FQ4.



Panel A: Effect of FAS 123-R on Missed Forecast

Panel B: Effect of FAS 123-R on Analyst Rec

Fig. E.1: Goodman-Bacon (2021) diagnostic tests. Panel A conducts a diagnostic test based on Goodman-
Bacon (2021) that uses Missed Forecast as the dependent variable, and Panel B conducts the test using
Analyst Rec. In each panel, we estimate a separate DiD regression for five different cohorts of firms. Each
cohort contains all high- and low-option firms whose FQ1 ends in the same calendar quarter. The DiD model
regresses the corresponding dependent variable on Post FAS 123-Rf,t ×High-OptionFirmf , Post FAS 123-
Rf,t, firm fixed effects, and calendar-quarter and fiscal-quarter fixed effects. Regressions are restricted to
firms that are followed by at least three analysts and that are in the sample both before and after FAS 123-R.
Missed Forecast equals 1 for fiscal quarters in which the firm’s actual EPS for the fiscal quarter are below
analysts’ consensus (mean) estimate, and 0 otherwise. Analyst Rec is the consensus (mean) analyst stock
recommendation for the fiscal quarter and ranges between 1 (“sell”) and 5 (“strong buy”). Post FAS 123-R
equals 1 for fiscal quarters after FAS 123-R takes effect, and 0 for fiscal quarters before. High-Option Firm
equals 1 in all fiscal quarters for firms with an above-median ratio of Fair Value of Options Granted/Total
Assets in either fiscal year 2004 or fiscal year 2005, and 0 for all other firms. The panels plot coefficients on
Post FAS 123-Rf,t × High-OptionFirmf from each cohort’s regression against the fraction of sample firms
contained in the cohort. Each coefficient is labelled with the cohort’s corresponding calendar quarter, with
arrows below each label that correspond to the amount of calendar time that passed since FAS 123-R first
took effect for any firm. Sample Avg. ATT is the coefficient on Post FAS 123-Rf,t × High-OptionFirmf

obtained from estimating the DiD regression using all sample firms. Variable definitions are in Data Appendix
A.



IA Table E.1
Pre-trends in outcome measures across FAS 123-R compliance cohorts.

Dependent Variable ∆ GAAP EPS f,t ∆ GAAP Sales/Sharef,t ∆ Missed Forecastf,t ∆ Analyst Recf,t ∆ Pct. Buy Recf,t ∆ Pct. Sell Recf,t ∆ Market-to-Book Ratiof,t

Estimation Window Fiscal Quarters that End in Calendar Year 2000 to 2004
(1) (2) (3) (4) (5) (6) (7)

High-option firms complying in 2005 Q4 0.011 -0.067 -0.025 0.003 -0.043 0.086 0.009
(1.63) (-1.09) (-1.34) (0.18) (-0.05) (0.29) (0.27)

High-option firms complying in 2006 Q1 0.017*** 0.015 -0.012 -0.009 -0.308 0.200 0.005
(2.95) (0.62) (-0.94) (-0.73) (-0.51) (0.93) (0.18)

High-option firms complying in 2006 Q2 -0.003 0.013 0.001 -0.003 -0.149 0.130 0.027
(-0.38) (0.31) (0.04) (-0.20) (-0.18) (0.54) (0.74)

High-option firms complying in 2006 Q3 0.001 -0.044 -0.007 -0.005 -0.525 -0.213 0.006
(0.06) (-0.70) (-0.28) (-0.17) (-0.31) (-0.92) (0.09)

The sample is 1,649 U.S. high-option firms in the intersection of the Compustat and IBES databases. High-option firms are defined as firms with an above-median ratio of
Fair Value of Options Granted/Total Assets in either fiscal year 2004 or fiscal year 2005. The sample excludes financials and utilities, firms that voluntarily adopted option
expensing, and firms that changed their fiscal year-end in 2005 or 2006. Observations are at the firm-fiscal quarter level, for the fiscal quarters that end in calendar years 2000 to
2004. In each column, the growth rate in a key dependent variable is regressed on fixed effects for five different cohorts of firms. Each cohort contains all high- and low-option
firms whose FQ1 ends in the same calendar quarter. High-option firms complying in 2005 Q3 are the excluded group. Regressions are restricted to firms that are followed by at
least three analysts and that are in the sample both before and after FAS 123-R. t-statistics are based on standard errors that are clustered at the firm level. ***, **, * indicate
significance levels of 1%, 5%, and 10%, respectively. Variable definitions are in the Data Appendix A.



IA Table E.2
Effect of FAS 123-R on missed forecasts and analyst recommendations: Stacked regression
estimates.

Dependent Variable Missed Forecastf,t Analyst Recf,t Pct. Buy Recf,t Pct. Sell Recf,t
Estimation Window [-4;+4] Fiscal Quarters around Each Individual FAS 123-R Compliance Cohort

(1) (2) (3) (4)
Post FAS 123-R FQ1 f,t 0.128*** -0.062*** -2.807*** 1.146***

(4.70) (-3.25) (-2.77) (2.61)
Post FAS 123-R FQ2 f,t 0.085*** -0.084*** -3.903*** 1.577***

(3.07) (-3.82) (-3.28) (3.22)
Post FAS 123-R FQ3 f,t 0.028 -0.078*** -3.902*** 1.520***

(0.98) (-3.20) (-2.95) (2.83)
Post FAS 123-R FQ4 f,t 0.026 -0.067** -3.713*** 1.528**

(0.91) (-2.53) (-2.60) (2.54)
Control Variables No No No No
Treated Fixed Effect Yes Yes Yes Yes
Cohort Fixed Effects Yes Yes Yes Yes
Treated x Cohort Fixed Effects Yes Yes Yes Yes
Calendar-Quarter Fixed Effects Yes Yes Yes Yes
Calendar-Quarter × Cohort Fixed Effects Yes Yes Yes Yes
Obs. 12,015 12,043 12,043 12,043
Adj. R-sq. 0.005 0.045 0.046 0.016

The sample is 3,906 U.S. firms in the intersection of the Compustat and IBES databases. The sample excludes financials
and utilities, firms that voluntarily adopted option expensing, and firms that changed their fiscal year-end in 2005 or 2006.
Observations are at the firm-fiscal quarter level, for the four fiscal quarters before to four fiscal quarters after the (staggered)
FAS 123-R compliance dates of five different cohorts of firms. Each cohort contains all high- and low-option firms whose FQ1
ends in the same calendar quarter. We label the analysis window as [-4;+4] fiscal quarters, with option expenses recorded
starting in fiscal quarter 1. Regressions are restricted to firms that are followed by at least three analysts and that are in the
sample both before and after FAS 123-R. Missed Forecast equals 1 for fiscal quarters in which the firm’s actual EPS for the
fiscal quarter are below analysts’ consensus (mean) estimate, and 0 otherwise. Analyst Rec is the consensus (mean) analyst
stock recommendation for the fiscal quarter and ranges between 1 (“sell”) and 5 (“strong buy”). Pct. Buy Rec (Pct. Sell Rec)
is the percentage of analysts issuing a “strong buy” or “buy” (“sell” or “underperform”) recommendation for the firm’s stock
for the fiscal quarter. Post FAS 123-R FQ1 equals 1 in each dataset for high-option firms for fiscal quarter 1 after FAS 123-R.
The variable equals 0 for high-option firms for all other fiscal quarters, and for low-option firms for all fiscal quarters. Post FAS
123-R FQ2, Post FAS 123-R FQ3, and Post FAS 123-R FQ4 are defined accordingly but equal 1 in fiscal quarters 2, 3, and 4
after FAS 123-R takes effect, respectively. High-Option Firm is the Treated Fixed Effect, and it equals 1 in all fiscal quarters
for firms with an above-median ratio of Fair Value of Options Granted/Total Assets in either fiscal year 2004 or fiscal year
2005, and 0 for all other firms. t-statistics are based on standard errors that are clustered at the firm level. ***, **, * indicate
significance levels of 1%, 5%, and 10%, respectively. Variable definitions are in the Data Appendix A.



IA Table E.3
Stacked regression model with extended dynamic specification.

Dependent Variable Missed Forecastf,t Analyst Recf,t Pct. Buy Recf,t Pct. Sell Recf,t
Estimation Window [-8;+4] Fiscal Quarters around Each Individual FAS 123-R Compliance Cohort

(1) (2) (3) (4)
Pre FAS 123-R FQ-7 f,t 0.003 -0.002 -0.812 -0.254

(0.07) (-0.07) (-0.72) (-0.49)
Pre FAS 123-R FQ-6 f,t -0.071* 0.047* 1.991 -1.185*

(-1.94) (1.69) (1.40) (-1.81)
Pre FAS 123-R FQ-5 f,t -0.007 0.028 1.156 -1.284*

(-0.18) (0.93) (0.73) (-1.69)
Pre FAS 123-R FQ-4 f,t 0.026 0.027 1.065 -1.500**

(0.70) (0.81) (0.61) (-1.97)
Pre FAS 123-R FQ-3 f,t -0.041 -0.002 -0.626 -1.193

(-1.12) (-0.06) (-0.35) (-1.48)
Pre FAS 123-R FQ-2 f,t -0.062* -0.008 -0.872 -0.874

(-1.76) (-0.24) (-0.49) (-1.07)
Pre FAS 123-R FQ-1 f,t -0.006 -0.032 -2.352 -0.627

(-0.17) (-0.91) (-1.30) (-0.74)
Post FAS 123-R FQ1 f,t 0.106*** -0.067* -3.565** 0.108

(2.85) (-1.88) (-1.96) (0.12)
Post FAS 123-R FQ2 f,t 0.063* -0.089** -4.661** 0.538

(1.67) (-2.40) (-2.50) (0.59)
Post FAS 123-R FQ3 f,t 0.006 -0.083** -4.660** 0.484

(0.16) (-2.16) (-2.41) (0.51)
Post FAS 123-R FQ4 f,t 0.005 -0.071* -4.459** 0.495

(0.12) (-1.78) (-2.21) (0.51)
Control Variables No No No No
Treated Fixed Effect Yes Yes Yes Yes
Cohort Fixed Effects Yes Yes Yes Yes
Treated x Cohort Fixed Effects Yes Yes Yes Yes
Calendar-Quarter Fixed Effects Yes Yes Yes Yes
Calendar-Quarter x Cohort Fixed Effects Yes Yes Yes Yes
Obs. 17,262 17,377 17,377 17,377
Adj. R-sq. 0.006 0.049 0.052 0.017

The sample is 3,906 U.S. firms in the intersection of the Compustat and IBES databases. The sample excludes financials
and utilities, firms that voluntarily adopted option expensing, and firms that changed their fiscal year-end in 2005 or 2006.
Observations are at the firm-fiscal quarter level, for the eight fiscal quarters before to four fiscal quarters after the (staggered)
FAS 123-R compliance dates of five different cohorts of firms. Each cohort contains all high- and low-option firms whose FQ1
ends in the same calendar quarter. We label the analysis window as [-8;+4] fiscal quarters, with option expenses recorded
starting in fiscal quarter 1. Regressions are restricted to firms that are followed by at least three analysts and that are in the
sample both before and after FAS 123-R. Missed Forecast equals 1 for fiscal quarters in which the firm’s actual EPS for the
fiscal quarter are below analysts’ consensus (mean) estimate, and 0 otherwise. Analyst Rec is the consensus (mean) analyst
stock recommendation for the fiscal quarter and ranges between 1 (“sell”) and 5 (“strong buy”). Pct. Buy Rec (Pct. Sell Rec)
is the percentage of analysts issuing a “strong buy” or “buy” (“sell” or “underperform”) recommendation for the firm’s stock
for the fiscal quarter. Pre FAS 123-R FQ4 equals 1 for fiscal quarter -4 before FAS 123-R takes effect, and 0 for fiscal quarters
-8 through -5. Pre FAS 123-R FQ-7 equals 1 in each dataset for high-option firms for fiscal quarter -7 before FAS 123-R. The
variable equals 0 for high-option firms for all other fiscal quarters, and for low-option firms for all fiscal quarters. Pre FAS
123-R FQ-6 to Pre FAS 123-R FQ-1 are defined accordingly but equal 1 in fiscal quarters -6 to -1 before FAS 123-R takes
effect, respectively. Post FAS 123-R FQ1 equals 1 in each dataset for high-option firms for fiscal quarter 1 after FAS 123-R.
The variable equals 0 for high-option firms for all other fiscal quarters, and for low-option firms for all fiscal quarters. Post FAS
123-R FQ2, Post FAS 123-R FQ3, and Post FAS 123-R FQ4 are defined accordingly but equal 1 in fiscal quarters 2, 3, and 4
after FAS 123-R takes effect, respectively. High-Option Firm is the Treated Fixed Effect, and it equals 1 in all fiscal quarters
for firms with an above-median ratio of Fair Value of Options Granted/Total Assets in either fiscal year 2004 or fiscal year
2005, and 0 for all other firms. t-statistics are based on standard errors that are clustered at the firm level. ***, **, * indicate
significance levels of 1%, 5%, and 10%, respectively. Variable definitions are in the Data Appendix A.



IA Table E.4
Effect of FAS 123-R on missed forecasts and analyst recommendations: Callaway and
Sant’Anna estimates.

Dependent Variable Missed Forecastf,t Analyst Recf,t Pct. Buy Recf,t Pct. Sell Recf,t
Estimation Window Calendar Quarters 2004 Q3 to 2007 Q2

(1) (2) (3) (4)
Post FAS 123-R FQ1 f,t 0.095*** -0.035** -1.324* 0.951***

(3.15) (-2.57) (-1.82) (2.89)
Post FAS 123-R FQ2 f,t 0.038 -0.057*** -2.436** 1.262***

(1.25) (-3.13) (-2.43) (3.10)
Post FAS 123-R FQ3 f,t 0.022 -0.060*** -3.134*** 1.220**

(0.68) (-2.74) (-2.60) (2.45)
Post FAS 123-R FQ4 f,t -0.010 -0.047* -2.761** 0.865

(-0.30) (-1.85) (-1.99) (1.46)
Control Variables No No No No
Obs. 11,805 11,852 11,852 11,852

The sample is 3,906 U.S. firms in the intersection of the Compustat and IBES databases. The sample excludes financials
and utilities, firms that voluntarily adopted option expensing, and firms that changed their fiscal year-end in 2005 or 2006.
Observations are at the firm-fiscal quarter level, for various fiscal quarters that end between calendar quarter 2004 Q3 and
calendar quarter 2007 Q2. Each regression contains five different cohorts of firms. Each cohort contains two groups of firms.
First, all high-option firms whose FQ1 ends in the same calendar quarter. High-option firms are firms with an above-median
ratio of Fair Value of Options Granted/Total Assets in either fiscal year 2004 or fiscal year 2005, and 0 for all other firms.
For high-option firms, the regression covers the four fiscal quarters before to four fiscal quarters after the cohort’s (staggered)
FAS 123-R compliance date. Second, each cohort also contains all low-option firms whose fiscal quarters end in the same
calendar quarters as the high-option firms in the cohort. For some low-option firms in the cohort, the regression covers fiscal
quarters that are before fiscal quarter -4 or after fiscal quarter 4. Regressions are restricted to firms that are followed by at
least three analysts and that are in the sample both before and after FAS 123-R. Missed Forecast equals 1 for fiscal quarters
in which the firm’s actual EPS for the fiscal quarter are below analysts’ consensus (mean) estimate, and 0 otherwise. Analyst
Rec is the consensus (mean) analyst stock recommendation for the fiscal quarter and ranges between 1 (“sell”) and 5 (“strong
buy”). Pct. Buy Rec (Pct. Sell Rec) is the percentage of analysts issuing a “strong buy” or “buy” (“sell” or “underperform”)
recommendation for the firm’s stock for the fiscal quarter. Post FAS 123-R FQ1 equals 1 in each dataset for high-option firms
for fiscal quarter 1 after FAS 123-R. The variable equals 0 for high-option firms for all other fiscal quarters, and for low-option
firms for all fiscal quarters. Post FAS 123-R FQ2, Post FAS 123-R FQ3, and Post FAS 123-R FQ4 are defined accordingly
but equal 1 in fiscal quarters 2, 3, and 4 after FAS 123-R takes effect, respectively. t-statistics are based on standard errors
that are clustered at the firm level. ***, **, * indicate significance levels of 1%, 5%, and 10%, respectively. Variable definitions
are in the Data Appendix A.



F. Analysis of multiple hypothesis testing problem

This Section of the Internet Appendix analyzes the multiple hypothesis testing problem that

arises due to numerous studies reusing FAS 123-R as an experimental setting. It complements

Sections 5.1 and 5.2, which study potential violations of the CER assumption.

F.1 Adjusting p-values for multiple hypothesis testing

In an OLS regression, the p-value for the main explanatory variable can be interpreted as the

probability of observing the estimated coefficient in the sample dataset, given that the null

hypothesis is true. For example, in Table 3, Column 2, the p-value for Post FAS 123-R ×
High-Option Firm is 0.002 (for the coefficient estimate of 0.06). This implies a 0.2% chance

of observing a rise of at least 0.06 inMissed Forecast after FAS 123-R for high- relative to low-

option firms, if the regulation actually had no effect on the relative frequency of missed fore-

casts. Put differently, there is a 0.2% chance that our staggered DiD model produces a Type

I error (a “false positive”). This interpretation only refers to the likelihood that our specific

result is a false positive. Yet, it is also beneficial to control for the total number of false pos-

itive findings obtained from examining FAS 123-R. Heath et al. (2023) (HRSW henceforth)

(page 2353) state that “policymakers evaluate the evidence surrounding a given natural ex-

periment when making policy that affects many stakeholders ... Policy implementations that

are based on false positive results could potentially be very costly for society.” For FAS 123-R,

the multiple hypothesis testing problem is that as the number of studies reusing the setting

rises, so does the likelihood of observing at least one false positive result. In particular, there

could be an 83.4% probability that one of the 35 outcomes of FAS 123-R listed in IA Table

B.1 is a false positive (if tests are independent, and given significance level α = 0.05).27

HRSW recommend that researchers address this problem by using p-values (or equiva-

lently t-statistics) that are adjusted for the number of outcomes identified by reusing the

natural experiment. This amounts to testing whether a study’s results are statistically signif-

icant, when the probability of at least one false positive among all tests that use FAS 123-R

is fixed at 5%. This raises the bar for each individual result to be accepted as likely true,

and also increases the likelihood of Type II errors (a failure to reject a null hypothesis that

is actually false). Yet, HRSW show that adjusted test statistics are more accurate overall.

Numerous methods have been derived to adjust test statistics. We adopt the Romano-

27Given N independent tests, the likelihood of at least one false positive is 1 − (1 − α)N . The multiple
hypothesis problem does not imply that the p-value of any individual study becomes biased as the number
of studies N rises. Rather, N affects the probability that at least one result identified by the studies is a
false positive, but not the probability that any particular result is a false positive.



Wolf method (Romano and Wolf, 2005, 2016), which HRSW find to perform well when

dependencies exist among studies that reuse an experiment (such as common data or a sim-

ilar sample). We obtain adjusted t-statistics from Appendix Table A1 of HRSW (we use

Panel B, which corresponds to the staggered introduction of regulations).

A decision when applying any adjustment method is how many studies to include, when

tabulating the number of outcomes identified in the experimental setting. HRSW explain

(page 2330) that studies can be viewed as part of the same family when they relate to the

question “What was the treatment effect in this setting?”. Therefore, we first include all 35

outcomes identified by the studies listed in IA Table B.1, since each study examines the effects

of FAS 123-R on corporate policies. This is a conservative approach, as none of the studies use

our staggered DiD methodology, and most also use a significantly different sample of firms.

HRSW explain that the sequence of studies can matter when tabulating outcomes. Fol-

lowing their recommendations, we apply three approaches to the list of FAS 123-R studies.

F.2 Sequential ordering approach

The sequential ordering approach assumes that findings which are most likely to be true are

identified first. Our study was preceded by 21 studies, based on the initial date of online

dissemination reported in IA Table B.1. This implies an adjusted t-statistic of 3.

In Table 3, the t-statistics for Post FAS 123-R × High-Option Firm and Post FAS 123-R

FQ1 × High-Option Firm are all above 3. In Table 4, the t-statistics for seven out of the 12

coefficients in the models with more restrictive fixed effects also exceed this level. In Table

5, the t-statistics for Post FAS 123-R FQ3 × High-Option Firm and Post FAS 123-R FQ4

× High-Option Firm are also above 3.

F.3 “Best foot forward” approach

The “best foot forward” approach is a subjective ordering of tests based on the likelihood

that their null hypotheses would be rejected. This leads to a lower statistical hurdle for tests

of an experiment’s intended outcomes. We implement this approach by following HRSW,

and illustrate FAS 123-R’s causality chain in IA Figure F.1. The regulation was designed

to increase the informativeness of a firm’s earnings about its compensation costs. Thus, the

direct outcomes were an increase in option expenses and decrease in earnings (relative to the

non-expensing regime). These are labelled as first-order effects in IA Figure F.1.

HT’s model implies that the earnings decrease may have affected analysts’ forecast ac-

curacy and stock recommendations, while numerous studies suggest that boards adjusted

compensation structure due to the change in expensing regime. These are second-order



effects of FAS 123-R. Missed forecasts and analyst downgrades in turn may have led to a

decline in market valuations. Separately, CEOs may have adjusted various firm policies after

their compensation incentives changed. (Section 5.3.1 explains that information produced by

analysts also may have affected firm policies, and the market may have reacted to changing

compensation incentives.) These are third-order effects of FAS 123-R. Finally, a reduction

in firm risk-taking may have affected decisions by other market participants such as lenders;

these are fourth-order outcomes. Based on this chain of causality, Tables 3 and 4 examine

second-order outcomes, while Table 5 examines third-order outcomes. Under the “best foot

forward” approach, the adjusted t-statistics for these test depend on the number of identified

outcomes that are of higher order in FAS 123-R’s causal chain. Outcomes that are in the

same order should further be sorted sequentially.

In IA Table B.1, 24 studies examine second-order outcomes, and 13 were disseminated

before our study. Hence, an adjusted t-statistic of 2.86 should be applied to Tables 3 and

4. In Table 3 all coefficients on Post FAS 123-R × High-Option Firm and Post FAS 123-R

FQ1 × High-Option Firm are significant using this adjusted value. Half of the coefficients

in Table 4 also remain significant, including almost all coefficients on Post FAS 123-R FQ1

× High-Option Firm and Post FAS 123-R FQ2 × High-Option Firm.

There are 35 studies in IA Table B.1 that examine third-order outcomes, and 14 pre-date

our study. This implies that an adjusted t-statistic of 2.88 should be applied to the tests in

Table 5. At this threshold, the coefficients for Post FAS 123-R FQ3 × High-Option Firm

and Post FAS 123-R FQ4 × High-Option Firm all remain significant.

F.4 Simultaneous approach

The simultaneous approach treats all 35 outcomes of FAS 123-R equally. This approach im-

plies an adjusted t-statistic of 3.15. A few of the interaction-term t-statistics in Tables 3–5

fall below this threshold, but the most important results remain significant. These include

the estimates for Post FAS 123-R FQ1 × High-Option Firm in Tables 3–4, and for Post FAS

123-R FQ4 × High-Option Firm in Table 5. As noted above, adjusting test statistics based

on all studies in IA Table B.1 is a conservative implementation of HRSW. The likelihood that

an outcome is a false positive should depend on the quality of a study’s identification strategy.

An alternative is to use only the four studies listed in Panels B, and F which exploit variation

in FAS 123-R’s compliance date. The simultaneous approach implies an adjusted t-statistic

of 2.46. (The sequential or best-foot forward approaches imply a lower threshold.) Almost

all interaction term coefficients that are statistically significant at conventional levels in Ta-

bles 3–5 (and for which we predict effects) remain significant based on the adjusted t-statistic.



Fig. F.1: Overview of FAS 123-R outcomes. This figure illustrates the designed effect
of FAS 123-R, and the chain of causality for the regulation’s various outcomes. The figure
lists theoretical predictions in the literature about how FAS 123-R affects each outcome.
Most studies do not link analyst reactions to firm policies or pay structure to market
responses, but these causal chains are possible since the various outcomes of FAS 123-R
occurred nearly simultaneously. The figure includes only a selection of the second-, third-,
and fourth-order outcomes proposed in the literature; a complete list is in IA Table B.1.
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