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Motivation
• There is an extensive literature in economics estimating the impact 

of executive compensation on the executive’s job performance. 
Since the actions taken by an executive often can only be properly 
assessed in the long run, it becomes imperative that the amount of 
remuneration be dependent upon indicators of performance. An 
earlier paper on this topic by Eaton and Rosen (1981) shows that 
stock options may be the most direct means by which the 
executive’s income could be tied to the value of the firm.

• Jensen and Murphy (1990) find a weak relationship between 
compensation and shareholder wealth. Hall and Liebman (1997) 
estimate larger pay-performance sensitivities and show that the 
relationship has been increasing since 1980 due to increasing 
ownership of stock and stock options. Aggarwal and Samwick
(1998) reconcile these findings and show that pay-performance 
sensitivity is a decreasing function of the firm’s stock return 
volatility. 



Motivation
• Rose and Wolfram (2000) explore how changes in the tax 

code have affected the performance sensitivity of CEO pay 
at firms. They conclude that tax changes, specifically the 
1993 tax legislation that capped the tax deductibility of 
certain types of executive compensation, have had no 
significant impact on corporate pay or performance 
decisions. 

• More recently, Gorry et al. (2017) find evidence that tax 
policy changes influence the composition of executive 
compensation. Specifically, they show that there is a large 
tax gain in using stock options to defer income for 
executives who are affected by the $1 million rule and find 
empirical evidence of an increase in stock options among 
this group of executives. 



What We Do
• Our paper assesses the effect of corporate tax changes on the 

nature of executive compensation, and subsequently, on risk-taking 
behavior by top executives.

• Specifically, section 162(m) of the Internal Revenue Service Code 
(the $1 million rule), enacted as a provision of the Omnibus Budget 
Reconciliation Act of 1993, removed the deductibility of executive 
compensation that exceeds $1 million unless it qualified as 
incentive-based pay. This policy generated differential incentives for 
firms to pay executives using stock options depending on whether 
their executives were paid enough to be affected by the policy. This 
paper documents first whether the policy influenced the 
composition of executive pay and then uses the variation in who is 
affected by the rule (as an instrument) to assess the causal impact 
of CEO pay on firm risk-taking behavior.



• We provide causal evidence that the $1 million rule influenced 
executive compensation by showing that there is bunching at the 
$1 million salary threshold after 1993. Evidence of salary bunching 
at the $1 million threshold implies that the rule has an impact on 
the form of compensation received by executives as the policy has 
been shown to not have an impact on total compensation (Rose 
and Wolfram, 2002). This finding is consistent with findings that 
firms subject to the $1 million rule increase their use of stock 
options as a share of compensation (Gorry et al., 2017). 

• We explore how higher sensitivity of CEO wealth to stock volatility 
(vega) relates to the riskiness of firm behavior, including investment 
choices, leverage, and the standard deviation of stock returns. The 
closest paper in the literature to ours is Coles et al. (2006) who 
estimate the relationship between vega and managerial risk-taking 
variables controlling for CEO pay performance sensitivity (delta). In 
contrast to their approach of designing econometric specifications 
that account for how the firm’s assets affect the endogenous 
compensation structure, we can more directly assess the impact of 
vega on risk-taking by using policy-induced changes to provide 
stronger causal evidence on this relationship. 



What we find

• We find that in general an increase in vega leads 
to an increase in riskier investments by firms, and 
an increase in stock return volatility. However, 
unlike these earlier papers, we do not find an 
increase in leverage, business segments and the 
Herfindahl index as a result of an increase in 
vega. Some of these differences are a 
consequence of our methodology, and in 
particular, our instrument, which is different from 
that applied in these earlier papers. 



Estimating Bunching

• To estimate bunching in executive salaries due to the 
million-dollar rule, we must fit a counterfactual 
distribution to the observed distribution of executive 
salaries outside the bunching region. We apply this 
using two datasets of executive salaries. The full 
dataset includes all executives from the Execucomp
dataset from 1992 through 2005 (154,925 
observations). This dataset allows for subsample 
estimates by year and allows us to identify whether the 
executive is the CEO (which we define as holding the 
CEO position for the entire fiscal year). 



Estimating Bunching
• Executive compensation in our sample approximately follows a lognormal 

distribution, a commonly observed distribution for salary and wage data. 
The $1 million threshold occurs near the beginning of the right tail of the 
distribution, which prevents us from fitting the counterfactual distribution 
using the flexible polynomial approach in Kleven and Waseem (2013), 
Kopczuk and Munroe (2014), and Chetty et al. (2011). We instead 
construct our counterfactual using a lognormal distribution. 

• Estimating the counterfactual mass in the absence of bunching occurs in 
three steps: estimating the parameters of the lognormal distribution using 
maximum likelihood; scaling the lognormal PDF to the observed 
distribution excluding the bunching region (a region around $1 million), 
with adjustments for the tendency to bunch at focal numbers; and fitting 
this to the distribution in the bunching region. 

• As salary increases in the right tail of the distribution, the density function 
approaches zero but a polynomial must diverge from zero. Fitting this 
shape approximately required at least a 10th degree polynomial, which 
was insufficient to produce a smooth curve in the bunching region. 



• The million-dollar rule introduces a distortion 
to salaries near or above $1 million. To 
estimate the parameters of the lognormal 
distribution, we truncate the distribution at 
the lower bound of the bunching region 
(usually $950,000).  We then estimate these 
parameters using a special version of 
maximum likelihood.





Dataset Executives Observations 
Observed 
mass 

Counterfactual 
mass 

Mass 
ratio SE 

Full All 154379 2157 1052.95 2.049 0.052 
Full CEOs 19928 1316 664.08 1.982 0.065 
Full Non-CEOs 134451 841 466.94 1.801 0.073 
Reduced All 90174 1408 666.50 2.113 0.068 
Reduced CEOs 13135 970 497.71 1.949 0.069 
Reduced Non-CEOs 77039 438 223.93 1.956 0.108 
Estimates in this table use a bunching region of $950,000 to $1.05 million, and a fitting 
region of $500,000 to $1.5 million. Standard errors are estimated by bootstrapping with 1,000 
repetitions. All estimates are highly significant against a null hypothesis mass ratio of 1. The 
full sample uses all executives with salary information, and the reduced sample uses only 
executives matched with detailed firm data. CEOs are defined as those in the CEO position 
for the entire fiscal year.  
 


		Dataset

		Executives

		Observations

		Observed mass

		Counterfactual mass

		Mass ratio

		SE



		Full

		All

		154379

		2157

		1052.95

		2.049

		0.052



		Full

		CEOs

		19928

		1316

		664.08

		1.982

		0.065



		Full

		Non-CEOs

		134451

		841

		466.94

		1.801

		0.073



		Reduced

		All

		90174

		1408

		666.50

		2.113

		0.068



		Reduced

		CEOs

		13135

		970

		497.71

		1.949

		0.069



		Reduced

		Non-CEOs

		77039

		438

		223.93

		1.956

		0.108



		Estimates in this table use a bunching region of $950,000 to $1.05 million, and a fitting region of $500,000 to $1.5 million. Standard errors are estimated by bootstrapping with 1,000 repetitions. All estimates are highly significant against a null hypothesis mass ratio of 1. The full sample uses all executives with salary information, and the reduced sample uses only executives matched with detailed firm data. CEOs are defined as those in the CEO position for the entire fiscal year. 









Year Observations 
Observed 
mass 

Counterfactual 
mass Mass ratio SE 

1992-2005 154379 2157 1052.95 2.0485 0.0525 
1992 7985 38 36.47 1.0420 0.1818 
1993 9746 45 42.83 1.0506 0.1715 
1994 10589 73 46.25 1.5784 0.2040 
1995 11037 82 50.90 1.6111 0.2012 
1996 11569 92 55.85 1.6474 0.1913 
1997 11912 114 63.71 1.7892 0.1909 
1998 12478 148 77.18 1.9176 0.1884 
1999 12021 170 80.94 2.1003 0.1812 
2000 11384 177 86.09 2.0559 0.1818 
2001 11226 197 96.62 2.0389 0.1711 
2002 11374 233 105.93 2.1996 0.1696 
2003 11641 235 113.12 2.0774 0.1604 
2004 10755 263 118.31 2.2229 0.1674 
2005 9262 249 122.48 2.0329 0.1537 
Estimates in this table use a bunching region of $950,000 to $1.05 million, and a fitting 
region of $500,000 to $1.5 million. Standard errors are estimated by bootstrapping with 
1,000 repetitions. All estimates except for 1992 and 1993 are highly significant against a 
null hypothesis mass ratio of 1. The observations are from the full sample of all executives 
with salary information. 
 


		Year

		Observations

		Observed mass

		Counterfactual mass

		Mass ratio

		SE



		1992-2005

		154379

		2157

		1052.95

		2.0485

		0.0525



		1992

		7985

		38

		36.47

		1.0420

		0.1818



		1993

		9746

		45

		42.83

		1.0506

		0.1715



		1994

		10589

		73

		46.25

		1.5784

		0.2040



		1995

		11037

		82

		50.90

		1.6111

		0.2012



		1996

		11569

		92

		55.85

		1.6474

		0.1913



		1997

		11912

		114

		63.71

		1.7892

		0.1909



		1998

		12478

		148

		77.18

		1.9176

		0.1884



		1999

		12021

		170

		80.94

		2.1003

		0.1812



		2000

		11384

		177

		86.09

		2.0559

		0.1818



		2001

		11226

		197

		96.62

		2.0389

		0.1711



		2002

		11374

		233

		105.93

		2.1996

		0.1696



		2003

		11641

		235

		113.12

		2.0774

		0.1604



		2004

		10755

		263

		118.31

		2.2229

		0.1674



		2005

		9262

		249

		122.48

		2.0329

		0.1537



		Estimates in this table use a bunching region of $950,000 to $1.05 million, and a fitting region of $500,000 to $1.5 million. Standard errors are estimated by bootstrapping with 1,000 repetitions. All estimates except for 1992 and 1993 are highly significant against a null hypothesis mass ratio of 1. The observations are from the full sample of all executives with salary information.









Empirical Results
• Test to see if higher sensitivity of CEO wealth to stock 

volatility has different impacts on risk taking behaviors. 
• Delta is defined as the change in the dollar value of the 

executive’s wealth for a one percentage point change 
in stock price. Vega is calculated as the change in dollar 
value of the executive’s wealth for a 0.01 change in the 
annualized standard deviation of stock returns. These 
definitions are similar to Cole et al. (2006), Guay (1999) 
and Core and Guay (2002). 

• Instrument for vega by using a dummy variable that is 
one if the CEO’s salary is greater than $1 million and 
the million-dollar rule is in force.











Conclusion 

• We find that in general an increase in vega leads 
to an increase in riskier investments by firms, and 
an increase in stock return volatility. However, 
unlike these earlier papers, we do not find an 
increase in leverage, business segments and the 
Herfindahl index as a result of an increase in 
vega. Some of these differences are a 
consequence of our methodology, and in 
particular, our instrument, which is different from 
that applied in these earlier papers. 
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