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ABSTRACT

| examine the association between CEOs’ after-tax incentmestheir firms’
levels of tax avoidance. Economic theory holds that firms should compeDE&)s on
an after-tax basis when the expected tax savings generatedafiditional incentive
alignment outweigh the incremental compensation demanded by CECsedang
additional tax-related compensation risk. Using publicly availdbta, | estimate CEOSs’
after-tax incentives and find a negative relation between thefuater-tax incentives
and effective tax rates. While the results suggest that gresgeof after-tax measures in
CEO compensation leads to higher tax savings, it is possiblehds $avings will lead
to lower pre-tax returns, or implicit taxes. Therefore, | alsamene the association
between the use of after-tax incentives and implicit taxesiaddafpositive association
between the two. Finally, | find a significant positive relation betwetem-&dx incentives
and total CEO compensation, suggesting that CEOs who are compeafiateidx

demand a premium for the additional risk they bear.



[. INTRODUCTION

In this paper | examine whether the use of after-tax accouraimgngs in chief
executive officer (CEO) compensation leads to greater corposateavoidance:
Numerous prior studies on compensation examine the determinants and cocseqiie
conditioning executive compensation on different elements of performéage
Holmstrom 1979, Demski and Feltham 1979, Antle and Demski 1988). Extending their
arguments, Newman (1989) examines the determinants of using bedosas after-tax
earnings as performance measures in setting executive compengeccording to
Newman, firms decide whether to use after-tax incentives aigghing the benefits
(i.e., additional tax savings) against the costs (i.e., additional cwapen paid to
persuade managers to accept riskier contracts). Hence, while ecaheory predicts
that using after-tax earnings in setting CEO compensation shaddddower taxes for
the firm and to higher total CEO compensation, empirical studietate have found
neither. Most related studies examine the determinants af affier-tax incentives, but
do not analyze the consequences of utilizing such incentives.

One notable exception is Phillips (2003), who analyzes proprietargsaata
and finds that compensating business-unit managers on an aftesisebds to lower
effective tax rates (ETRs) at the firm level, while comgaging CEOs after-tax does not.
Phillips finds a positive and statistically insignificant relatbetween ETRs and the use

of after-tax CEO incentives. This result, however, is puzzling iandnsistent with

! Tax avoidance is broadly defined as the reductibrexplicit taxes per dollar of pre-tax accounting
earnings or cash flows, consistent with Hanlon &teitzman (2009). Throughout the paper “pre-tax
incentives” relate to the use of pre-tax accountirgpsures in determining CEO compensation (e.g-, pr
tax earnings, EBITDA), while “after-tax incentivegglate to the use of after-tax accounting measiaes,
after-tax earnings).



Newman (1989) and economic theory. As Phillips points out, it could beCtharts
already have adequate incentives to reduce tax payments thrceaghs rmather than
compensation (e.g., job retention). However, the study’s inabilitp¢ardent a negative
association between firms’ ETRs and their use of after-&8® @centives could also be
due to low statistical power, a limitation inherent to smalaple studies. Because only
209 CEO observations are available to Phillips (2003), | examine this secorliposs

Using descriptive statistics from Phillips (2003), | perforstatistical power test
and find evidence of low statistical power (0.639) in his test faamdifferences in
ETRs between CEOs compensated before and after taxes. Thiateadibat the
statistical test has only a 64% chance to find an existing iaiea¢ suggesting that the
lack of a significant relation between ETRs and after-tB&XOGncentives may be due to
low statistical power.

| begin my study on the consequences of using after-tax incentiv€£O
compensation by re-addressing the issue of whether these incdetide® greater tax
avoidance at the firm level. To address the issue of low statighower in prior
literature, |1 use publicly available data to analyze a ftasgenple of US firms (1,298
firms). The analysis is conducted in two steps. First, | deter whether firms use after-
tax accounting measures in CEO compensation. To do so, | esthmatiem-specific
sensitivity of CEO cash compensation to total income tax egpenatrolling for pre-tax

accounting incomé Firms whose sensitivities are negative (i.e., lower taxes translate i

2 Including CEO salary in addition to bonus pay aBdor an implicit relation between pay and accomt
performance. However, | also conduct all my emplriests using the firm-specific sensitivity of CEO
bonus compensation to income tax expense, agaitrolory for pre-tax accounting income. This
procedure yields very similar results and is furttiecussed in Section IV.
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higher cash compensation) and statistically significant ad.ti&level are coded as using
after-tax measures in determining CEO cash compensatiorxahmmation of individual
corporate proxy statements indicates that this procedure codeselwd after-tax CEO
incentives with reasonable accurdcyecond, | use regression analysis to estimate the
statistical association between ETRs and my estimate tef-tak CEO incentives,
controlling for several determinants of using after-tax incestilsing this procedure, |
find a negative and statistically significant relation betw€&©Os’ after-tax incentives
and firms’ ETRs. The use of after-tax CEO incentives tréeslato a reduction of 260
basis points in the effective tax rate, resulting in annualdaigs of $20.7 million for

the average sample firm.

Without further reflection, this finding may be misleading. Ipli®s that the tax
savings generated by paying after-tax directly map intdenigafter-tax earnings.
However, it is likely that at least part of these tax savimgll be reversed in the
economic market through higher implicit taxes (Scholes et ab)20@plicit tax theory
argues that tax-favored investments will generally yield topve-tax returns relative to
equally-risky tax-disfavored investments. Consequently, any taxngswaccrued to the
firm as a result of compensating CEOs after-tax may bendihed, if not eliminated, by
implicit taxes in the form of lower pre-tax accounting retueasned by the firm. To
examine this possibility, |1 also investigate whether after-@EO incentives are
associated with higher implicit taxes. | do so by regresaifign-specific estimate of the

implicit tax rate (Jennings et al. 2009) on my proxy for after@EO incentives,

3 See Section IV for more details.
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controlling for other determinants of paying after-tax. Usihig tprocedure | find a
positive and significant relation between CEOSs’ after-taxntices and firms’ implicit
taxes. In-sample, $1.9 million of the estimated $20.7 million instasings are reversed
due to implicit taxes arising as a result of paying CE@sr-¢dx. The combined results
suggest that while CEO'’s after-tax incentives lead to gretaix savings, a relatively
small portion of these savings (9.4%) is offset by implicit taxes.

Because Newman (1989) predicts that the use of after-tantives should lead
not only to lower effective tax rates, but also to higher CEO ensgttion, | complete
my analysis by examining the effect of after-tax CEO mtivzes on total CEO
compensation. Executives should be unwilling to take on additional comipensgak
unless they are compensated for doing so. As such, | expect aegosistion between
the use of after-tax incentives and total CEO compensation. @dtgrolling for known,
observable determinants of paying after-tax | find a positivé significant relation
between after-tax CEO incentives and total CEO compensation. ditgioaal
compensation associated with paying the CEO after-tax is $789,5f8&faverage firm
in my sample, which represents a significant cost.

This study’s contribution is threefold. First, | show that the imgbof prior
literature to document a significant negative association betvegn-tax CEO
incentives and firms’ effective tax rates appears to lesaltrof low statistical power. |
address this limitation by empirically estimating whethiemg$ use such incentives, thus
increasing the sample size. As a result, my sample yidtigiatical power coefficient of

0.89; well above 0.80, the generally accepted rule of thumb in the so@nces (Cohen
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1988). By increasing the statistical power | am able to documemégative and
statistically significant relation between the use of at@rCEO incentives and ETRS,
consistent with the predictions in Newman (1989) and Phillips (2003). Tikanowledge,
this is the first study to document and quantify this effect.

Second, the paper provides support for the implicit tax theory. Ithat tax
savings associated with after-tax CEO incentives are pamlalained at the expense of
pre-tax accounting earnings. The main contribution from this analysvgever, is that
this effect appears to be quite small. Several prior studiemaasures of explicit taxes
as proxies for tax avoidance and examine different mechamnat are believed to
significantly reduce explicit taxes (e.g., Chen et al. 2010, @ystral. 2010, Armstrong
et al. 2009, Dyreng et al. 2008, Robinson et al. 2010, Phillips 2003, Rego 2003, land Mil
et al. 1998). However, because each of these studies ignores it@xastit is unclear
whether these mechanisms truly lead to tax savings or whethersit@ly convert
explicit into implicit taxes. By incorporating implicit tax@s the analysis, | am able to
guantify the level of total tax savings accrued to the firma assult of incentivized tax
planning. My results indicate that firms retain 90.6% of treeirdavings, suggesting that
prior studies do not simply document a substitution effect betweerciexgid implicit
taxes.

Third, | find a positive relation between after-tax incentives astdl tCEO
compensation, consistent with managers demanding to be compensasattiifammal
tax-related compensation risk. The result is consistent withnikew(1989) and enriches

our understanding of the costs associated with using after-tax incentives.
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The remainder of the paper is organized as follows. In SectiomeNi¢w the
related literature and develop the hypotheses. In Section lllihedle data and sample
selection criteria. In Section IV | outline the empirical &gy, and in Section V |
describe the empirical models. | present the results in Sectiand/robustness tests in

Section VII. Finally, I conclude in Section VIII.
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Il. RELATED LITERATURE AND HYPOTHESESEVELOPMENT

Determinants of Using Pre-tax versus After-tax Earimgs in Compensation

Prior work in compensation suggests that both firms and managers are often better
off by using accounting-based performance measures in managengensation (e.g.,
Antle and Demski 1988, Lambert and Larcker 1987, Banker and Datar 1989, Sloan
1993). Given that firms choose to use accounting-based performancereseas
management compensation, a subset of the compensation literatureesxahe
determinants of using before- versus after-tax accounting earmng® executive
compensation contracts. In the first paper to study this choiesymdn (1989)
hypothesizes that the choice of pre-tax versus after-tax acogunéasures is a function
of the benefits and costs associated with the use of each mesecdically, he argues
that firms will use after-tax accounting measures when thdiaaai tax savings from
incentive alignment exceed the additional compensation that mustido® gampensate
managers for the additional risk imposed on them. Following this megsoNewman
(1989) predicts and finds that firms are more likely to use-tdteincentives when they
have greater tax planning opportunities. He shows that multinationabpndl éntensive
firms, who likely have greater tax planning opportunities, areertibely to use after-tax
compensation incentives. He also finds that firm size and the nuafbeperating
segments (which reflect economies of scale and greater oppe@dsuiati tax planning,
respectively) are positively associated with after-tax executiwgoensation.

Atwood et al. (1998) extend Newman's work and document a negative

association between leverage and the choice to contract afteheir finding is



15

consistent with the notion that highly leveraged firms are teaexhaustion, and are
therefore less likely to benefit from the use of afteriteoentives. Carnes and Guffey
(2000) conduct a study similar to Newman (1989), using a more reaemiles and
confirm Newman'’s findings. Finally, Dhaliwal et al. (2000) usknezl estimates of tax
planning opportunities to examine the determinants of the choice #ftes¢ax earnings
measures in CEO compensation. Consistent with prior studies,itioethét firms with
greater realized tax credits and absolute values of permanentebodkferences are

more likely to use after-tax accounting earnings in CEO compensation.

Effective Tax Rates and After-tax Compensation Incetives

Prior executive compensation research suggests that managershuomes that
are consistent with maximizing the value of their compensatian, (&/allace 1997).
Based on this logic, Phillips (2003) is the first study to itigate whether after-tax
compensation incentives are effective in lowering a firm's éagense. He finds that
compensating business-unit managers on an after-tax basis deladget ETRsS, while
compensating CEOs on an after-tax basis does not. The author attifitesignificant
relationship between CEO after-tax incentives and ETRs, which consary to his
prediction, to CEOs having other incentives that are sufficient tovatetthem to focus
on after-tax resultd Phillips further suggests that CEO incentives could still have an
indirect effect on firms’ ETRs if CEOs who are compensatedfam-tax earnings are

more likely to use them in evaluating business-unit managers, who aurn successful

* For example, if CEOs believe that investors valower tax payments, then job retention may be
sufficient to motivate CEOs to lower ETRs, rendgtiheir after-tax compensation incentives irrelévan
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in lowering firms’ ETRs. However, given that firms using afeet-incentives must
compensate CEOs for bearing additional risk (Holmstrom 1979, Newman, #98%}ill
unclear why firms pay a risk premium if after-tax incentives ardengfe’

On one hand, it is possible that CEOs already have adequateviesdatreduce
tax payments through means other than compensation. On the other hastddyfe
inability to find a significant relationship between after-tak@incentives and ETRs
could also be explained by low statistical power attributed dmall sample sizeData
limitations restrict Phillips’ sample to 209 firms. To investegéhis possibility, | use a
power test to assess the statistical power in Phillips (20084 for differences in ETR
means between the two different CEO incentive subsamples. Aided-stest like the
one used in Phillips (2003) with a mean ETR of 0.368 (0.348) for firrtteomt (with)
after-tax CEO incentives, and an ETR standard error of 0.062 over 209atises, has
a statistical power of 0.639As such, this test only has about 64 chances out of 100 of
finding a difference given that one exists. As a rule of thumb, Issentists are advised
to conduct tests with at least an 80% chance to find an exiglagonship (Cohen
1988). Not doing so will increase the probability of not finding an asBonigiven that
one exists. To address this limitation | employ a larger samgihg publicly available
data, and test whether CEOs’ after-tax incentives are iagstcwith corporate tax

avoidance.

®If there are significant benefits to be gainedifroompensating business-unit managers on an after-t
basis, then CEOs should compensate business-unigess using after-tax measures regardless of their
own compensation incentiveslternatively, firms could also compensate CEOseldasn pre-tax earnings
and mandate that CEOs compensate business-unitgeranafter-tax, thus avoiding the additional
compensation demanded by the CEO in order for hitreoto accept this riskier contract.

® These figures are obtained from Phillips (2003bl€ 2 (p. 860). The statistical power calculation
assumes an alpha of 0.05.
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The prediction above is dictated by economic theory. Seeking to redeice
exposure to operating risk, firms adopt compensation arrangement®lgion CEO
pay on accounting financial performance (Fama and Jensen 1983).duusae comes
by mitigating agency costs associated with both moral hazard caretsa selection.
Profit-based arrangements reduce the agency costs of moaadl tgzshifting a portion
of the firm’s operating risk onto the CEO, effectively alignthg CEQO'’s interests with
those of the firm (Jensen and Meckling 1976). In addition, arrangenattsondition
CEO pay on performance reduce the agency costs of adversBoselgy creating a
selection effect (Demski and Feltham 1979). Since compensation amamgethat
condition pay on performance are too risky for less-able worleractept, these
arrangements induce more-talented workers to self select. Aesut, pay-for-
performance arrangements act as a CEO screening device.

Both of these effects should lead to lower ETRs for firms adoftey-tax
incentives. Such incentives should not only motivate CEOs to reduce fitmes’
exposure to taxation, but also attract CEOs that are betted stait deal with this
exposure. Combined, these two arguments lead to the following hyo(sesied in
alternative form):

H1: The use of after-tax performance measures in CEO compensanegatively
associated with firms’ ETRs.

Implicit Taxes and After-tax Compensation Incentives

Miller (1977) implies that in the absence of market frictions, guwent

restrictions, and risk differences; after-tax rates of neghiould be the same across



18

investments. By construction, it follows that tax-favored investeebtain lower pre-tax
rates of return. In a similar vein, Scholes et al. (2005)etbat firms face two different
taxes: explicit and implicit. The authors define explicit taasdax dollars paid directly

to taxing authorities. Implicit taxes are defined as lowert@xerates of return obtained

on tax-favored investmenfsThese lower levels of pre-tax returns are caused by either
higher input prices or lower output prices in the economic markghediinput prices
occur when tax-favored status increases demand for an asketneliastic supply,
leading firms to bid up the price of the tax-favored asset. Lawmgyut prices, on the
other hand, occur when firms seeking tax-favored status enter dlgeicbrmarket,
reducing product prices in equilibrium.

Berger (1993) offers a concrete example of implicit taxesgé3estudies the
enactment of the R&D credit in 1981, which created a tax-favorgditacAs such,
firms increased their levels of R&D expenditures, and were dblesto lower their tax
liabilities. However, because labor supply, the major input for R&vities, is
relatively inelastic, the increased demand for R&D workers diugvethe wages of
research personnel, resulting in an implicit tax. Implicit $aabso occur when outside
firms enter the product market, thus lowering equilibrium output grigéhough Berger

suggests this was likely not the case with the enactment of R&D.

" The empirical regularity that municipal bonds etmwer pre-tax returns than other bonds of simmiisk

offers the classic example of implicit taxes. Besmathe interest earned on municipal bonds is taxsex
at the federal level, individuals in higher tax ¢kats are willing to pay more for them. As a restliey
will bid up the price, which lowers the pre-taxuets on these bonds until their after-tax returthéssame
as that of equally risky taxable bonds. At equilibr, the tax savings should equal the price inereasl
the higher input prices paid by high-tax investfiosv through to local municipalities (effectivelysa
federal subsidy).
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Under strict assumptions of perfectly competitive marketsantsk differences,
Scholes et al. (2005) show that total taxes, or the sum of exgilidiimplicit taxes, are
the same for all firms. In other words, under these assumptioms finay choose to pay
either explicit or implicit taxes without consequence to totaégapaid. Nevertheless,
implicit taxes may have little to no impact on the firm’s finel outcomes under relaxed
assumptions.

According to H1, after-tax CEO incentives should induce the CEHOwer the
firm’s explicit taxes, holding pre-tax returns constant. To do soagers must invest in
tax-favored activities, which theoretically carry some formirplicit tax.? Hence, if
after-tax incentives are effective in leading the CEO ke tctions that lower the firm’s
cash payments to tax authorities, it is likely that such actiahsalso lead to higher
implicit taxes. This conjecture is tested in Hypothesis 2 (stated in diterf@m):

H2: The use of after-tax performance measures in CEO compengatpositively
associated with firms’ implicit tax rates.

Total CEO Compensation and After-tax Compensation mcentives

In traditional agency models, risk-averse agents are relutdatatke incentive
compensation arrangements as these arrangements lead to greggensation risk. As
a result, the principal must pay the agent a risk premium thigebr her to accept the
incentive contract.

CEOs who are compensated after-tax bear significant additiskahssociated

with the tax accounts. Not only are tax accounts large (reaching fgoty percent of

8 Firms can also reduce their tax liabilities by iaturring profits. Since this is an unlikely segy for
profit-maximizing firms, this facet of tax planningignored throughout the paper.
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pre-tax earnings), but they are complex as well. Prior lusgashows that analysts do not
fully comprehend firms’ tax implications (Weber 2009). Auditoravsée have problems
comprehending tax implications as well (Badertscher et al.)2009addition, most
CEOs are not tax experts and must rely on their tax departrfizyrisng et al. 2010).
While economic theory argues that firms wishing to evaluate gessaon an after-tax
basis must pay an additional risk premium, this prediction has goastesht Therefore, |
test the following hypothesis (stated in alternative form):

H3: The use of after-tax performance measures in CEO comjgengapositively
associated with total CEO compensation.



21

1. DATA

Panel A of TABLE 1 outlines the sample selection criteriaedin with all firm
observations in the Compustat Industrial Annual files for fiscal 2685 (9,201 firms].
Requiring ExecuComp data reduces the sample by 7,448 firms. Becassefirm-
specific regressions to estimate whether firms use tkerincentives in CEO
compensation, | require each firm observation in 2005 (the treatyeant to have at
least five years of lagged ExecuComp data on CEO cash compen@ae sum of
ExecuComp items ‘salary’, ‘bonus’, and ‘noneq_incent’), pre-tax ircmatal70), and
income tax expense (data8)rhis requirement reduces the sample by 125 firms. Prior
research outlines problems with ETR estimates in the presghoegative pre-tax
income. To mitigate estimation problems associated with poor EliRRates | set ETRs
for firms with negative pre-tax income to missing (230 firm obastons), and winsorize
the remaining ETRs so that the largest observation is one ansinthlest is zero
(Robinson et al. 2010, Dyreng et al. 2010J0 ensure that all firms in my sample face a
similar legal environment, | also eliminate firms that are basgted in the United States
(20 observations)y The sample is further reduced by 72 observations with missiag dat

required to compute control variables. Finally, due to extremenaigms of return on

® Unless otherwise indicated, all data items red@Eompustat Industrial Annual variables.

191 pegin with the year 1992 because ExecuComp begircoverage in 1992 and end in 2005 because it i
the last year for which | have complete data filasadditional tests | find that my results alsogelize to
earlier sample periods (see Section VII).

" The results in Section VI are robust to truncafigE TR estimates outside the [0,1] interval.

2 The results are not sensitive to this requirement.
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equity, | truncateROE at the ¥ and 99 percentiles, reducing the sample by 8
observations?® The result is a final sample of 1,298 firm observations for the year 2005.
Panel B of TABLE 1 presents industry composition statisiicsmy sample,
ExecuComp, and Compustat. My sample is significantly reducetiveeta Compustat
because ExecuComp only covers a small subset of Compusta{ifemérms currently
and formerly listed in the S&P 1500). Even so, the final sanspsili relatively large,
covering 74% of all ExecuComp firms. As expected, the industryposition of my

sample closely follows that of ExecuComp.

13 This procedure has little effect on the resultsSection VI. Prior to truncation, the sample camai
ROE values that were more than 10 standard deviatiagy from the sample mean.
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IV. EMPIRICAL STRATEGY

| conduct the empirical analysis in two steps. First, | esemdiether CEOs have
after-tax incentive$? Second, | examine the associations between my estimatesrof afte
tax incentives and three outcome variables (effective tax, natgdicit taxes, and total

CEO compensation).

After-tax CEO Incentives

To estimate whether firms employ after-tax incentives HOCcompensation, |
begin by considering the sensitivity of CEO cash compensatiooctuating earnings,
consistent with prior studies documenting a positive association betwash
compensation and accounting income (e.g., Sloan 1993, Cadman et al. 2010)e Becaus
prior literature on compensation tends to view accounting-based inceasva way of
rewarding short-term performance, | exclude the effects of yegoihpensation. Since
equity compensation is used to set long-term incentives ratherahaward short-term
performance (Core and Guay 1999), the inclusion of equity grants wedildte the
power of my statistical tests (Cadman et al. 2010).

| then disaggregate accounting earnings into pre-tax earnmtjsnaome tax

expense, and estimate the sensitivity of CEO cash compensati@momnoe tax expense,

14 Auxiliary equations have been used in prior stsidi® estimate executive incentives (e.g., Garer,199
Krishnan et al. 2006, Eldenburg and Krishnan 2@0@, Armstrong et al. 2009).



24

controlling for pre-tax earnings.The sensitivity of CEO cash compensation to income
tax expense is obtained by estimating the following regresSion:

CEQ Cash Compensation; = [ + [1;Pre-tax Income + [ 1,lncome Tax Expensa + [

1)

Equation (1) is estimated within each firm by ordinary least egud®©LS) using
observations from 1992-2004 to create an ex-ante measure for 2005. fficeeodé; is
expected to be negative. Hence, a negatpveoefficient implies that reductions in the
firm's tax liabilities lead to higher cash compensation. Predlyn a statistically
significant negative sensitivity of CEO compensation to income xpgerese indicates
that firms indeed use after-tax accounting measures in sgp€4s0 cash compensation.
Because the construct of the analysis lies on whether firmafteseax incentives (rather
than the extent to which they use them), | create the vaGHDATAX; which takes the
value of 1 if A, is negative and statistically significant at the 0.10 level, @ridr
remaining observations.

To verify the accuracy of my estimates, | perform a maneafication using
random samples of 25 estimates codedCEOATAX = 1 and 25 estimates where
CEOATAX = 0. In many cases, notes to the proxy statements reveal ttire o& the

performance measures used in setting bonus compensation (etgx pegnings, after-

5 As noted by Jensen and Murphy (1990), CEO perfoomashould be evaluated before compensation
expense. Therefore, in estimating equation (1)d back CEO cash compensation to pre-tax earnings to
simulate this effect. Not doing so has little effen the results (untabled).

16 As prior studies also examine the role of accagngarnings within a bonus setting, | also run my

analyses after estimating equation (1) using CE@ubagpay rather than total cash compensation. The
procedure yields very similar results (untabled).
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tax earnings, EBITDA). Because the stipulations of salary corafiensare not
available, | createCEOATAX by estimating equation (1) after replacing cash
compensation with bonus pay, and verify how accurately my estimate matchotmas
disclosures. The verification reveals that my procedure accurdégiiifies 24 out of the

25 firms (96%) that are coded as using after-tax earnings i@ C&mnpensation
(CEOATAX = 1). Meanwhile, 23 out of 25 firms (92%) coded as not using after-tax
incentives CEOATAX = 0) are correctly identified. Because | cannot verify the
computation of salary due to lack of disclosures, | also use tlfieab version of
CEOATAX (i.e., using CEO bonus in the first stage rather than cash contipahgathe
second stage tests. The results (untabled) are both quantitatively andigeiglganilar.

In estimating equation (1) it is assumed that the use of aftemtentives is
stationary through time. This assumption seems plausible asstinahgompensation
incentives are endogenous to firm characteristics (Smith aatis\V¥992), which are
unlikely to change significantly over a relatively short timgese However, it is possible
that firms begin to use after-tax incentives early in the{series, but later drop their
use. In that case, the firm is incorrectly coded as usingtastancentives when in reality
it does not; which should bias the statistical tests aganmin{j a difference in outcomes
in the second stage. The same reasoning can be extended toethveheas firms are

wrongly coded as not using after-tax incentives when in reality they do.

Identification Strategy

My objective in this paper is to study the consequences of udiagtax

incentives in CEO compensation. The task would be relatively swggle it possible to
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randomly assign CEOs to one of two incentive groups and then simplyacerthe
outcomes between CEOs with after-tax incentives and those withowever, the use of
after-tax incentives is not random. Specifically, Newman (1989)gthst firms that are
more likely to benefit from such incentives are also more likelyse them. Hence, it is
likely that the use of after-tax incentives in CEO compensasiaroiirelated with other
characteristics of the firm. In such a case, simple congpeisf outcomes between
CEOs with and without after-tax incentives are likely to beddasnd will reflect not
only the causal impact of the compensation contract but also dreifiects associated
with the probability of paying after-tax. | attempt to demith this non-random
assignment of after-tax incentives in two ways.

First, | estimate the effects of after-tax CEO incentiwdsle controlling for
several factors found in the literature to affect the probalgfityompensating after-tax.
To do so | use the following model:

Y: = PCEOATAX; + I'X; + @Z + ¢

(2)
where Y is one of three outcomes (effective tax rate, implicit taeesl total CEO
compensation)CEOATAX is a binary variable that takes on a value of one if the firm
uses after-tax incentives in CEO compensatiors a vector of variables that are known
to affect the decision to use after-tax incentiv@ss a vector of industry fixed-effects
(calculated using the Barth et al. 1998 industry groupings)ecaad disturbance term
with mean zero. By controlling for these firm- and industry-dpeaharacteristics

(vectors X and Z) associated with the probability of using adteliricentives | should be
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able to closely estimate the causal effects of using -t@fenncentives in CEO
compensation. While this approach seems reasonable, in the presamebsérved
characteristics it is still possible that OLS estimationeguation (1) will lead to
inconsistent estimates pf

Second, | attempt to mitigate and quantify the effects of patamiobservable
effects by using a propensity score matched pair researgndé&his procedure yields

similar results and is further discussed in Sectidh 7.

Determinants of Using After-tax CEO Incentives

Prior studies have identified factors that are associatddtiagt choice of using
after-tax incentives (Phillips 2003, Dhaliwal et al. 2000, Atwood el @98, Newman
1989). These variables are identified in equation (2) as vector X, atiéedy correlated
with the benefits and costs of using after-tax incentives.niylication, they are also

correlated with the probability of adopting after-tax incentivesialées in vector X are

listed below:

FOR D: 1 if income from foreign operations (data273) is not zero or misaimd)
zero otherwise.

CAPINT: Net property, plant, and equipment (data8) at time t, divided lay tot
assets (data6) at time t.

LEV: Total long-term debt (data9) at time t, divided by total asgidta6) at
time t.

SZE: The natural log of the market value of equity (data25*datal99) at time t.

¥ Another way of dealing with potential unobservabtéects would be to find an exogenous variablé tha
is correlated with the endogenous regressor, bubruelated with the structural disturbance term.
However, in the words of Maddala (1977, p. 154) ‘&ihdo you get such a variable?” Along similardine

Francis and Lennox (2008) examine selection modelaccounting research and suggest the use of
propensity score matching over the traditional hhegk (1979) procedure.
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ROE: Pre-tax income (datal70) minus special items (datal7) boimattt
divided by total book value of equity (data60) at timRQE is truncated
at the ' and 99 percentiles.

Sd(ROE): Five-year standard deviation ROE, calculated from t-4 to t.

AMVA: The change in the market value of assets (MVA) from t-1ctddulated
as (MVA — MVA.1) / MVA.:. MVA is [abs(datal99)data25)] +
(data9j.

CEOESO: The Black-Scholes value of annual CEO equity grants at tichgitled
by total CEO compensation at time t, both from ExecuComp.

RD: Research and development expense (data46) at time t, dividedeby s
(datal2) at time t. When missifgD is set to zero.

A proxy for multinational statusfFOR D is used because firms across
multinational jurisdictions are expected to have greater tarnpig flexibility (Rego
2003), which decreases the cost of tax planning whilst increatsnget benefits.
Multinational CEOs also face fewer risks associated witlréutax rate changes, as they
are relatively “tax diversified.” This diversification lovgethe executives’ compensation
risk associated with the tax accounts (Newman 1989). Capital iveefitens (CAPINT)
have greater tax planning opportunities related to investmenitseth dssets (Gupta and
Newberry 1997, Stickney and McGee 1982). As such, these firms stand itonpce
from using after-tax incentives. LeveraddY) is included to control for differences in
tax planning opportunities related to capital structure decisions §Gamt Newberry
1997).

SIZE is designed to control for possible economies of scale relatag ptanning
as well as for variation in the political costs of tax planrfi@agpta and Newberry 1997).

The pre-tax return on equitiRQE) is included as a control for changes in book income.
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Sd(ROE) controls for earnings variability, and is added because Dhaditval. (2000)
suggest that firms with variable earnings have greater as&sciated with being in the
wrong tax clientele, and thus have greater incentives for taxiplga The change in the
market value of assetaNIVA) is included because higher growth firms are expected to
focus less on tax planning (Bankman 1994). | control for the percentape &fEO’s
compensation attributable to equity grarf@&QESO) because firms with large employee
stock option deductions pay fewer taxes, and may have fewer incetttieagage in tax
planning (Phillips 2003¥® Finally, | include research and developmeRDY because

R&D activities are tax-favored (Berger 1993).

18 Hanlon and Shevlin (2002) describe possible eiirotsing ETRs in accounting research. Such problem
arise because the excess stock option tax bered dot flow through to tax expense. As a robustnes
check, | also use the annual cash ETR (Dyreng. &0&I8), which is immune to such errors, and fiedyv
similar results.
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V. EMPIRICAL MODELS

Effective Tax Rates and CEOs’ After-tax Incentives

| study the effect of after-tax CEO incentives on effectax rates by estimating

the following regression, consistent with equation (2):

ETR = fio + fiCEOATAX; + f,FOR Di + BsCAPINT; + BiLEV, + fsSZE,
+ B6ROE; + f:Xd(ROE); + fsAMVA, + fCEOESD; + f10RD;

+ Industry Effects + &

3)
where ETR is total income tax expense (datal6) at time t, divided byapréacome
(datal70) at time t. All other variables are defined in SecWortguation (3) represents
the ETR treatment model. The model’'s parameters are estimated vianQlS standard
errors are calculated using heteroscedasticity-robust standal error

In H1 | predict that the use of after-tax CEO incentives showd te lower
ETRs. Thusp; is expected to be negative and should be interpreted as the ¢ch&TR
associated with the use of after-tax incentives in CEO comjp@msanaintaining the

other variables constant.
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Implicit Tax Rates and CEOs’ After-tax Incentives
To infer the effect of after-tax CEO incentives on firnmsplicit taxes | estimate

the following regression:

IMPLICIT; = o + p1CEOATAX; + f,FOR_D; + f3CAPINT; + S4LEV; + 59 ZE;
+ ﬂeROEi + ﬂ7Sd(ROE)i + ﬁgAMVAi + ﬁgCEOEwi + ﬂ]_oRDi

+ Industry Effects + &

(4)
whereIMPLICIT is a firm-specific estimate of implicit taxes derivedJennings et al.
(2009). The remaining variables are defined in Section IV.

In theory, the implicit tax rate represents a reversion of saxings in the
economic market, resulting in lower pre-tax returns (accountingaoket). Jennings et
al. (2009) model the implicit tax rate as a parameteréwvarses firms’ tax savings when
effective tax rates lie below the equilibrium effective taterof all firms in the market.
As such, their measure is effectively a tax on tax savingseln model, these “extra”
tax savings are reversed through reductions in pre-tax accoustings. Using their
model, | obtain firm-specific estimates of implicit taxes &gkl the variabléMPLICIT.
The model from Jennings et al. (2009) and its estimation are fuliypeaditin Appendix
A. To assess the robustness of my results | also use paedannting returnsROE) as
an alternative proxy for implicit taxes and find consistent tesuResults for this

sensitivity check are presented in Section VII.
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Consistent with Jennings et al. (200IPLICIT represents the extent to which
“abnormal” tax savings are reversed in the economic marketeXxample, if a firm’s
ETR is 25%, while the averagETR for the industry is 35%; an implicit tax rate
(IMPLICIT) of 50% for that same firm implies that 50% of the 10% of abnbtana
savings (25% — 35%) is lost or reversed in the economic market forthef lower pre-
tax accounting returns. For each dollar of pre-tax income the fs@mpays 25 cents in
explicit taxes and 5 cents [$1*(10%*50%)] in implicit taxes.

Equation (4) represents the implicit tax treatment model. ToH2sk estimate
equation (4) using the same procedure used for equation (3). Bétaymedicts that
after-tax CEO incentives are positively related to implicit $axexpecp; to be positive.
The coefficient of interest is interpreted as the chand®PLICIT associated with the
use of after-tax incentives in CEO compensation, maintaining the ath&ol variables

constant.

Total CEO Compensation and CEOs’ After-tax Incentives
The effect of after-tax CEO incentives on total CEO compmmséd estimated
using the following regression model:
TOT_COMP; = 8o + JLCEOATAX; + f,FOR D; + BsCAPINT,; + BsLEV,
+ BsIZE; + BeROE; + B7d(ROE); + fsAMVA, + BoCEOESO,
+ B10RD; + Industry Effects + g

(5)
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where TOT_COMP is the natural log of the CEQO’s total compensation. All other
variables are defined in Sections IV. | use the same contralsirugiee prior two models
to capture variation in the determinants GEOATAX, which may be related to
TOT_COMP. | omit personal CEO characteristics (e.g., age and tenurbeses are not
likely associated with the decision to use after-tax incestiire untabled results | also
include the effects of CEO age, tenure, gender, and a dummyfydenparticipation in
the compensation committee and find that my inferences remaiarttee Equation (5) is
estimated via OLS and employs heteroscedasticity-robust standard errors

In H3 | predict that the use of after-tax CEO incentives shaald to higher total
CEO compensation. As sudh, should be positive. The coefficient @EOATAX in this
model is interpreted as the percentage change in total CEO msatipa associated with
the use of after-tax incentives in CEO compensation, while holdingthiee variables in

the model constant.
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VI. EMPIRICAL RESULTS

Descriptive Statistics

TABLE 2 Panel A displays descriptive statistics for the sample (1,298 firm

observations). The mean f&MR is 0.319, which is comparable to that of prior studies.

The mean folMPLICIT is 0.396, and is comparable to that reported in Jennings et al.

(2009) for their 2001-2005 regime (0.336). The méBIPLICIT is less than one,
suggesting that the after-tax benefits of tax avoidance areampletely offset by
implicit taxes in the sample period. The average total CEQpensation TOT_COMP)
is $5.89 million.

Of the 1,298 firms, 24% are coded as using after-tax incentBEQATAX = 1).
This frequency is somewhat lower than that reported in previousestudhere the
percentage of firms using after-tax incentives ranges from B806IL.2 percent Two
different mechanisms may be driving this difference; neithewlith is expected to
drive the main results.

First, virtually all prior studies of after-tax incentives eayplrelatively small
samples obtained from either hand collection or survey proceduresisBecey sample
is larger, comprising 74% of ExecuComp firms, it may not beessmtative of these
smaller hand-collected samples. However, this should increase theaéxtdidity of my

study.

¥ For example, the use of after-tax earnings in @msption contracts is observed by Healy (1985) for
47.3% of sample firms, by Newman (1989) for 33.9sample firms, by Gaver et al. (1995) for 41.9% of
sample firms, by Carnes and Guffey (2000) for 30df%ample firms, and by Phillips (2003) for 61.2%6
sample firms.
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Second, it could be that my estimatesCEHOATAX contain measurement error,
resulting in a lower frequency of after-tax incentives fordample than that of after-tax
incentives for the entire population. Because | require statissialificance in
computing CEOATAX while having a relatively short time-series of observatiohns, t
estimation process may induce a Type Il error. Thus, | would darefect the null
hypothesis of no relation between CEO pay and income tax expdreae the null
hypothesis is indeed false; resulting in a lower percentafjiers being coded as using
after-tax incentivesGEOATAX = 1) relative to the population. It would be unlikely for
Type Il errors to drive the estimation results in the sectadge. For that to happen, the
Type |l errors would have to be correlated with the actual likelirafogsing after-tax
incentivesand with each of the three outcomes of interest (Wooldridge 2002). In
actuality, Type Il errors should mitigate differences in ontes, biasing the analyses
against finding differences that are statistically signific@he most likely consequence
of measurement error IBEOATAX relates to the classical errors-in-variables problem;
where the estimated OLS coefficient is attenuated becaussiraggent error increases
the variance of the variable of interest, biasing the stalstests in the second stage
against finding results consistent with the hypotheses (Wooldridge 2002).

The remainder of Panel A of TABLE 2 presents descriptivessts for the
control variables, designed to capture firm characteristicsatiealikely associated with
the choice of using after-tax incentives. Within the sample, abdkt &2firms have
operations outside the US. The average sample firm has 25% oéltadsets in PP&E,

funds 15% of its assets in long-term debt, and has $17.3 billion inasgats. The
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average pre-tax ROE is 23.7%, while the average change in malketofaassets is
14.7%. About 28% of annual CEO compensation comes from equity grantstfek., s
options, restricted stock). Finally, research and development pescantage of sales
(RD) is 3% on average.

Panel B of TABLE 2 splits the sample into observations coded as aftergax
incentives in CEO compensation and into those coded as not; and repartyahess
within the two subsamples. | find univariate results consisterth wie first two
hypotheses, a&TR is significantly lower for firms with after-tax CEO iewtives, while
IMPLICIT is significantly higher for that same group of firms. While tmean
TOT_COMP is higher for firms that use after-tax incentives, the diffee in means is
not statistically significant. With the exception @EOESO and RD, which are
marginally statistically significant, the control variab&s not statistically different. The
difference in means is economically insignificant for each of the cordra@bles.

Finally, in Section Il | argue that the inability of Phillig2003) to find a
significant relation between CEO after-tax incentives and €My have been due to
low statistical power, likely because of small sample simgng similar assumptions and
the ETR differences from TABLE 2, my sample has an estimatetisstal power
coefficient of 0.89. Consequently, my study has an 89% probability of firzhrexisting

association betwedfilR andCEOATAX.

Simple Correlations

TABLE 3 reports key correlation coefficients. There are foainntakeaways

from examining these correlations. First, the negative and signifcorrelation between
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ETR and CEOATAX (Pearson = -0.076, Spearman = -0.101) supports H1; in which |
predict that CEOs’ after-tax incentives are negatively aasmut with ETRs. The
correlation betweerCash ETR and CEOATAX is also negative (Pearson = -0.023,
Spearman = -0.025), although not statistically significant in unieatests. Second, the
negative correlations betwedfifR and IMPLICIT (Pearson = -0.271, Spearman = -
0.383) andCash ETR and IMPLICIT (Pearson = -0.127, Spearman = -0.161) are
consistent with implicit tax theory. In other words, firms tleteive greater tax benefits
appear to do so while incurring some implicit taxes in thenfof lower pre-tax returns.
Third, the positive correlation betwedMPLICIT and CEOATAX (Pearson = 0.084,
Spearman = 0.079) is consistent with the tax savings associdlteth&use of after-tax
CEO incentives being partially offset by higher implicit éax Finally, the positive
correlation betweefOT_COMP and CEOATAX (Pearson = 0.058, Spearman = 0.059)

supports H3.

Effective Tax Rates and CEOs’ After-tax Compensatio Incentives

TABLE 4 presents the main results testing H1; displaying teemated
coefficients from equation (3). The first column estimates egudB) using only the
control variables. The Adjusted centeretifiRthis specification is 0.041, which indicates
that the control variables capture a significant amount of variatidgTR, which if
omitted could lead to inconsistency in BEOATAX coefficient.

The second column presents estimates of equation (3) after incthdingriable
of interest. In H1 | predict that CEO after-tax incentivesassociated with lower ETRS.

Consistent with H1, the association betw&diR and CEOATAX is negative (coefficient
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=-0.026, t-stat = -3.16) and is statistically significant at(l@d level. The result is also
economically significant. The coefficient can be interpreted sedaction of 260 basis
points in ETR associated with the use of after-tax incentives in CEO corapens
holding the other variables constant. In-sample, the use of afteaLE&X incentives
translates into annual tax savings of $20.7 million for the averagéYifime use of after-
tax incentives represents a decrease of 8.1% from the BEAn(-0.026 / 0.319).
Consistent with Newman (1989), it appears that the use of afténd¢antives in CEO

compensation is effective in generating tax savings for the firm.

Implicit Tax Rates and CEOs’ After-tax Compensationincentives

TABLE 5 reports the estimation results for equation (4), which rsotie
relation between implicit taxes and after-tax CEO incentivpsedict in H2 that CEOs
with after-tax incentives will create explicit tax betefior the firm partially at the cost
of higher implicit taxes. Thus, | expect a positive relation betwdPLICIT and
CEOATAX. As shown in the second column, the coefficienC&OATAX is positive and
significant (coefficient = 0.094, t-stat = 3.04). The use ofrdée incentives in CEO
compensation is associated with a 940 base point increase igiirtgptes, controlling
for other determinants of paying after-tax. That is, of the $2@liomin additional tax
savings that firms achieve from paying after-tax, $1.94 millieh rgversed in the
economic market ($20.7 million * 0.094). While economically significdrg,ibcrease in

implicit taxes as a result of paying CEOs after-tasnsll relative to the tax savings

 The figure is calculated as mean pre-tax incometfie sample ($796 million) multiplied by the
coefficient onETR (-0.026).
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associated with after-tax incentives. This is consistent vetimidgs et al. (2009), who
present market-wide evidence of low implicit taxes during from 2@02005°* The
finding that firms seem to achieve significant explicit tax l&nevithout triggering
offsetting implicit taxes should be of interest to academicsudgests that tax planning
generates significant tax savings which are not completely offdaghgr implicit taxes.
Multinational firms have higher implicit tax rates (coeiint = 0.096, t-stat =
3.00), suggesting that some tax savings from international tax plaarengeversed in
the economic market. Firms with high capital intensity also hagteehiimplicit tax rates
(coefficient = 0.213, t-stat = 2.58), implying that some of the s$avings from
depreciation allowances are lost to suppliers or customers. Thevg@amefficient on
SZE (coefficient = 0.031, t-stat = 3.12) indicates that even firntls @onomies-to-scale
in tax planning are not able to generate tax savings that asilpject to implicit taxes.
The coefficient orROE is negative and statistically significant (coefficient 222M, t-
stat = -2.71). Consistent with Berger (1993), the coefficientRbnis positive and
statistically significant (coefficient = 0.672, t-stat = 2.40)nd& firms that achieve tax
savings due to R&D tax credits seem to face lower predgaxns and higher implicit
taxes. This is likely due to the bidding up of R&D inputs by highgmat tax firms

(Berger 1993).

Total CEO Compensation and CEOs’ After-tax Compensaon Incentives

2L Jennings et al. (2009) suggest that tax sheltaritgds responsible for the low implicit tax rateluring
2001-2005. This, they argue, is because outsidéepatannot see through these complex instruments,
effectively shielding the tax savings of the firm.
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Estimation results for equation (5) are found in TABLE 6. Equatiorm@&jels
the relation between the log of total CEO compensation and theofusdter-tax
incentives in CEO compensation. H3 predicts a positive associatibwedre
TOT_COMP andCEOATAX, as CEOs who are paid after-tax have more risk imposed on
them. The table shows that the coefficient @BOATAX is positive and significant
(coefficient = 0.134, t-stat = 2.40) as predicted in H3. Hence, theolsdter-tax
incentives in CEO compensation is associated with a 13.4% incieadetal
compensation, controlling for other determinants of the decision taafpay tax. This
translates into $789,528 in additional CEO compensation. The result is acalym
significant, and is consistent with CEOs demanding additional contpensa bear the

additional risk associated with being evaluated on the tax performance ofrthe fi
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VIl. ADDITIONAL ANALYSIS

General Robustness

To examine whether the results are driven by influential obsensat! re-
estimate the three outcome equations after excluding influenti@nati®ns?* The
results from this procedure (untabled) are very similahtsé presented in Section VI.
Truncating or winsorizing all continuous variables at thardd 98' percentiles also lead
to similar results.

Because OLS estimates tend to be less precise when thaeagpjavariables are
highly correlated with each other, | check for the presence uwlticollinearity.
Multicollinearity could present a problem if the determinants GEOATAX and
CEOATAX itself are highly correlated. After examining standard roolinearity
diagnostics (untabled), | find that none of the variance infladotofs (VIFs) are greater
than 3, while none of the condition indices are greater than 22. Whike dhe no set
values of these two diagnostics that serve as a bright linefaleshe presence of
multicollinearity, VIFs smaller than 10 and condition indices $endhan 30 generally
imply that multicollinearity is not a problem (Netter et al. 1983, Belsley.€.980).

Because the analysis is conducted using 2005 as the treatmerit igepossible
that the results might not generalize to other years. Only eae ig used because |
require observations from prior years to create a proxy for thefusfter-tax incentives,

excluding the treatment year. To check whether the results hadditional sample

2 Influential observations are identified using EFITS diagnostic procedure outlined in Belsleyakt
(1980).



42

years, | assume that the use of after-tax incentives iestatdughout the years 1998-
2005 and test all three hypotheses using this expanded sample.s Result this

approach are qualitatively and quantitatively similar.

Cash ETR

Because the traditional ETR measure includes tax accrualgyiolgsa lower
ETR is not sufficient to conclude that tying CEO compensatioafter-tax earnings
measures also leads to cash tax savings. For instance, Armstrang2009) find that
tax directors are effective at lowering firms’ book ETR, but their cash ETR. To test
whether paying CEOs’ after-tax results in cash tax savirgggimate equation (3) after
substituting ETR with Cash_ETR, calculated as cash paid for taxes during the year
(data370) divided by pre-tax income (datal70).

The second column of TABLE 7 displays the estimation results fitwsn
procedure. The coefficient oiCEOATAX is negative and marginally significant
(coefficient = -0.021, t-stat = -1.75). The results imply that the afisafter-tax CEO
incentives is associated with a 210 base point reduction in foas$l effective tax rates,
keeping constant other determinants of the decision to pay after-taaddrent robustness
| follow the advice of Hanlon and Heitzman (2009), and scale cask taxere-tax
operating cash flows rather than pre-tax income. This proceduds yecoefficient on
CEOATAX of -0.024 that is statistically significant at the 0.01 levedpreed in the third
column of TABLE 7. Overall, the evidence suggests that afteCta® incentives are

effective in lowering both income tax expense as well as cash paid to takiogites.
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Alternative Measure of Implicit Taxes

While IMPLICIT is an appropriate proxy for implicit taxes from a theoretical
standpoint, its empirical implementation is likely to be noisy,tas estimated over a
short time-series and often winsorized to its theoretical bourrfus.noise introduced,
however, is not expected to bias the analysis in the direction bfyfeehesis, as it is not
likely to be systematié® Nonetheless, to be confident that the documented positive
relation betweedMPLICIT and CEOATAX is not spurious, | use the pre-tax accounting
return ROE) as an alternative proxy for implicit taxes.

According to implicit tax theory, explicit tax savings are pdetely offset by
lower accounting pre-tax rates of return, such that the-@ftereturn is the same for all
firms in the market? Thus, the theory implies that we should observe a negative relation
between pre-tax ROE anmdEOATAX if the use of after-tax CEO incentives leads to
explicit tax savings that are offset by implicit taxes.ekamine this possibility, | regress
pre-tax accounting returnBQE) on CEOATAX, again controlling for the determinants of
paying CEOs after-tax (outlined in Section R7).

Empirically, a negative relation between pre-tax ROE @EDATAX may be
difficult to observe. While implicit tax theory assumes thah&rdo not vary in their risk
profiles, this is not actually the case. As such, risk differeca@ mask differences in the
tax treatment of assets (Scholes et al. 2005). If firms’ piskiles vary systematically

with CEOATAX, then the coefficient o BEOATAX will reflect not only the tax effect, but

2 |f the measurement error in the dependent varisbiet systematically related @EOATAX, then the
most likely bias occurs in the opposite directiéhe prediction (Wooldridge 2002).

2 This argument assumes a perfect market and ndliffekences between firms (Scholes et al. 2005).
% To avoid perfect multicollinearityROE is dropped from the set of control variables.
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also differences in risk. This is unlikely to be a problem in thbitirgy. As TABLE 2
shows, firms do not seem to vary systematically in risk adtasslifferentCEOATAX
subgroups; as the means for common measures of risk (i.e., keverag, return on
equity, standard deviation of earnings) are not statisticallgréit between the two
subgroups.

Estimates of the empirical association betwe&fk andCEOATAX are presented
in TABLE 8. As predicted by implicit tax theory, the coeffitieon CEOATAX is
negative and statistically significant at the 5% level (fomeht = -0.021, t-stat = -2.37),

confirming the results obtained by usiMPLICIT reported in Section VI.

Endogeneity

In estimating the effect o€EEOATAX (the independent variable of interest) on
ETR, IMPLICIT, and TOT_COMP | have effectively ignored the effects of the three
outcome variables on each other. While this assumption is helpful in ¢owdtice
empirical analysis, it may not be realistic. To examine whetheresults are driven by
endogeneity amongst the outcome variables | re-examine the reaiuidtsr after
employing a reverse regression procedure, similar to Schobds (8990). The authors
examine whether banks’ investing and financing policies can be egglaly the choice
of tax status. However, because these policies are likelypdependent from each other,
the authors reverse the order of the regression (i.e., estimaggession of tax status on
investing and financing outcomes) to determine the partial etime$ between tax status
and various balance sheet items, while controlling for the presdribe other balance

sheet items.
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Following Scholes et al. (1990), | regre&€EOATAX on ETR, IMPLICIT,
TOT_COMP, and the usual controls. The results (untabled) show a negative and
significant coefficient onETR (coefficient = -0.198, t-stat = -2.43), a positive and
significant coefficient onMPLICIT (coefficient = 0.066, t-stat = 2.45), and a positive
and significant coefficient omOT_COMP (coefficient = 0.026, t-stat = 3.11). Thus, all
three hypotheses are supported. In addition, these coefficientanrewglatively
unchanged when estimating the reverse regression model using@aome variable
separately; suggesting that endogeneity between the three outeoiakles is not

driving the result$®

Propensity Score Matching

While the OLS tests control for several factors that affect the dadisiuse after-
tax incentives, it is still possible that there are unobsenfabters not included in my
analysis that also affect the incentive choice. To the extenthise unobservable effects
also affect my outcome variables in the same direction as dthafter-tax CEO
incentives, the coefficient estimates presented in Section VI dHmilconsidered as
upper bound estimates of the true parameters. To mitigate concensirmbserved
effects, | repeat my analyses using a propensity scohethpair research design. | do

so because Rosenbaum (2005) demonstrates that propensity score ntaichmtigate

% Finding the predicted associations through the afse reverse regression brings up the possihility
reverse causality. Two observations suggest thitkkédy not the case. FirsCCEOATAX is an ex ante
measure, estimated prior to the treatment years,Thus unlikely for variables measured at timeot
determine a variable constructed using data availabt-1. Second, the observed associations batwee
CEOATAX andETR andCEOATAX andIMPLICIT are not consistent with reverse causality. Aceardo
economic theory, higkTR firms should be more likely to use after-tax iness, while highfMPLICIT
firms should be less likely to use them. Ratheg, dbserved associations are consistent with botlardil
H2.
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the impact of unobservable effects on estimated treatmentisefi@e this procedure
reduces sample heterogenéity.

Propensity score matching allows me to compare specific ecormmgsomes
between firms that use after-tax CEO incentives and firmsdihanot use them, while
assuring that both samples are very similar in observable ob@stics. Because both
treatment and control firms are similar in the determinantietreatment but differ in
the treatment itself, this method reduces selection bias. Pitypeasre matching
implicitly assumes that firms which are similar in obsbfteacharacteristics are also
similar in unobservables. However, to the extent to which this isrnet the benefits
from reduction in selection bias are diminished.

To obtain propensity scores, | regress the treatment var@B@ATAX) on the
observable characteristics (covariates) associated with dibalplity of using after-tax
incentives?® The propensity score is the estimated probability that aWiiliruse after-
tax incentives in CEO compensation. This approach translates piaulfirm
characteristics into a single score. The propensity scorehemeused to form pairs of
treatment CEOATAX = 1) and control GEOATAX = 0) firms?® Following this matching

procedure, sample means are computed for the outcome variablETReIMPLICIT,

%" Rosenbaum (2005, p. 6) states that “in observalistudies, reducing heterogeneity reduces both
sampling variability and sensitivity to unobservgds — with less heterogeneity, larger biases waoektd

to be present to explain away the same effect.”

% The set of observational characteristics is cosegriof the variables identified in Section IIl. Is@
consider the squared value of each continuoushiaria the matching procedure.

29| use a genetic matching algorithm to perform thatching, which specifically creates matches that
optimize covariate balance (Sekhon 2007). Follovegthon (2007), | conduct one-to-one matching with
replacement, although results are very similar wietching is done without replacement.
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TOT_COMP) within treatment and control subgroups. The difference in meansdetwe
the two subgroups represents the average treatment effect.

The goal of propensity score matching is to achieve covdratnce between
treatment and control groups. Covariate balance is achieved whenetraidants of the
treatment CEOATAX = 1) are similar between the two grou@EQATAX = 0 or 1). If
there are significant differences in these determinants,tiieeassumptions underlying
the statistical tests no longer hold. The standard procedursdssasovariate balance is
to test for differences in means and medians between the érgaand control groups for
each of the covariaté$ After examining covariate differences between the subgroups
(untabled), | find that none of the covariate differences atistgtally significant at the
10% level.

Panel A of TABLE 9 presents figures describing the effectivenéthe matching
procedure. The figure on the left presents histograms of propemsitgssfor both
treatment and control groups before and after matching. As evidleycahe histograms
in the second column (post matching), the distribution of propensity scores is véay simi
between treatment and controls groups; suggesting that the treatmentafe well
matched. The figure on the right shows a jitter plot of propensayes for the entire
sample. The figure shows that all treatment observations aressfiity matched. In
addition, the plot is very similar for both treatment and control uagajn suggesting

that treatment firms are well matched.

%0 Differences in means are evaluated using parameteists, while differences in medians are evafliat
using nonparametric Kolmogorov-Smirnov tests.
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Panel B of TABLE 9 presents estimates of the treatmeatteEOATAX = 1)
for the three outcomes of inter@SEstimates from this section are slightly larger than,
but consistent with those obtained from OLS in Section VI. The avéraagenent effect
for ETRis -0.036, which is statistically significant at the 1% levélisTestimate supports
H1, and is in line with the OLS results from Section VI. The agereffect oCEOATAX
on IMPLICIT is 0.096, and is statistically significant at the 5% level. Hsismate is
very close to that obtained in Section VI (coefficient = 0.094),ismdbnsistent with H2.
The third column of Panel B presents the estimated effectetftaft incentives on total
compensation TOT_COMP). The average treatment effect, 0.186, is also statistically
significant at the 5% level. The positive association betwé&Eh COMP andCEOATAX
supports H3, and is also consistent with the results obtained in Section VI.

A key advantage of propensity score matching is that it en#ideiesearcher to
assess the sensitivity of the estimated average treasfieats to unobservable effects.
This is done by using the “Rosenbaum bounds” procedure (Rosenbaum 2002¢ ©hapte
which quantifies how strong an unobserved effect would have to be to rtbgate
estimated treatment effects computed using the propensity swiohed pairé? The
values ofl" shown in Panel B of TABLE 9 represent the strength that an encas

variable must have to cause the estimated treatment effebts driven solely through

31 Average treatment effects are average treatmdatteffor the treated, or the difference in means
between the treatment and control groups.

% According to DiPrete and Gangl (2004), the procedworks by determining the bounds for the
significance level of the test of the null hypotisefor the case where the unobservable effect istremg
that knowledge of the unobservable effect wouldasthperfectly predict which pair of matched cases
would have the higher response, regardless of wdtiskervation received the treatment.
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non-random assignment (DiPrete and Gangl 260A)I" value of 1 indicates that the
odds of entering the treatment sample are 50%/50%, a situatiotnialm no bias is
present. Thd value in the first column (1.44) implies that | would have to questipn m
conclusion of a negative treatment effectedmR if an unobserved covariate increased the
odds ratio of treatment assignment to differ between treatnmeht@ntrol cases by a
factor of 1.44. That is, the unobserved effect would have to shift akignment of
CEOATAX from a 50%/50% probability to a 59%/41% probability assignment. The
estimated” for the average treatment effectiMPLICIT is 1.24, which implies that the
analysis is robust to a shift in random assignment to a 55.5%/44.5% pitgbabil
assignment. Finally, the treatment effectT@dT_COMP is the least robust, with [a of
only 1.12. My conclusion of a positive effect on total CEO compensatiordvbeutalled
into question by a shift in random assignment to a 53%/47% probalssdityrenent due

to an unobserved covariate.

As pointed out by DiPrete and Gangl (2004), these are worst-casar®s. Al
value of 1.44 does not mean that there is no true negative efl@EOXTAX onETR. It
means that the confidence interval for ¥R effect would include zero if an unobserved
variable caused the odds ratio of treatment assignment to diffeedse control groups
by 1.44 and if this variable’s effect orETR was so strong as to almost perfectly
determine whetheETR would be smaller for the treatment or the control case ih eac
pair of matched cases in the data. In the case that the unobsarvabliate has a weak

effect onETR, the conclusion of a negative effect @GEOATAX on ETR should stand,

3 For a more detailed explanationlofind the odds ratio, see DiPrete and Gangl (2004).
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regardless of how strongly the unobservable covariate changes theressi. Because
these two conditions seem unlikely to be met after controlling éweral known
determinants of paying after-tax, the results appear to be eddAgorobust to the

presence of correlated omitted variables.
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VIIl. CONCLUSION

In this study | investigate the association between CEQs-&k incentives and
corporate tax avoidance. | first create a proxy for CEO<ra#ftx incentives by
estimating whether CEO cash compensation is sensitive to incamesxpense,
controlling for pre-tax income; then estimate the relation between this prokgffective
tax rates. | find results consistent with the use of after@&®O incentives being
negatively associated with effective tax rates. To determirether these tax savings are
reversed in the economic market, | estimate the relation betiveerse of after-tax CEO
incentives and firms’ implicit tax rates. The results sugtiegtfirms tradeoff tax savings
and implicit taxes to a small degree. Finally, | find thatlt@&O compensation is
positively associated with the use of after-tax CEO incentiVes result is consistent
with CEOs being compensated for taking on additional compensatiorOnskall, the
results provide empirical evidence consistent with economic thegaydiag the use of
after-tax incentives in executive compensation.

Note that the average total tax savings accrued to the &ran r@sult of using
after-tax incentives is $18.75 million. Meanwhile, the average assiciated with the
use of after-tax incentives in CEO compensation is much emallonly about $790
thousand. While it may seem at first as if the benefits of efleg-tax incentives greatly
outweigh their costs, these costs are likely accentuated femerspective of the firm.
That is, CEOs who are paid after-tax are more likely to pay employees after-tax,
magnifying the compensation premium effect. Evidence of thiousd in Phillips

(2003), who finds that CEOs who are paid after-tax are morey likekevaluate their
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business-unit managers on the same basis. As a result, thestsabfcadopting after-tax

incentives can plausibly prevent firms from actually doing so.
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APPENDIX A: ESTIMATION OF IMPLICIT

Jennings et al. (2009) model a parameter that captures the @xiteplicit taxes
in terms of the percent of the tax preference that iy variation in pre-tax returns.
They begin by specifyintf as the equilibrium corporate tax rate in the economy (i.e. the
tax rate all firms would pay if they were to pay the same rate). Tihms, will retain (1 —

t*) of their equilibrium pre-tax returnPTR* = equilibrium pre-tax income/owners’
equity). They allow actual effective tax rates) to deviate from the equilibrium tax rate
(t*) by introducing lambdaA, the percentage change in pre-tax income retained by the
company such that:

@Q+A)1-t*)=(1 —etr)

(A1)

The measure compares the firm’s tax rate with that obtér firms in the
market. If the firm’s tax rate is less than that of therage firm, it is coded as having a
preference for explicit taxes — since for each additional doflarofit it will pay less tax
than the average firm.

Whena is positive, the company has a tax “preference” einc t*. WhenAi is
negative, the company has an additional tax “burden”etiné t*. The authors then
ignore implicit taxes for a moment to establish how tax preta® affect the after-tax
performance of a firm. Thus, multiplying both sides of Equation (1thbyequilibrium
pre-tax returnRTR*) yields:

(PTR*)(1 —etr) = (PTR*)(1 + A)(1 —t*)

(A2)
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Observe thatRTR*)(1 —etr) = ROE, the company’s actual return on equity, and
that PTR*)(1 —t*) = ROE*, the company’s equilibrium return on equity, such that:
ROE = (1 +1)ROE*
(A3)
In other words, assuming no implicit taxes, the firm’s actuakmeon equity will
be a function of its tax preference and of the equilibrium retarequity. The authors
finally introduce implicit taxes, in the form of a “tax” on the preferenme (
ROE = (1 +A(1 - ))ROE*
(A4)
| use maximum likelihood to estimate equation (A4) at the fiewell ROE is
after-tax income [(datal70) — (datal6)] divided by total book equityagOat Tax
preference is estimated after solving for Equation (Al), wheres the sum of tax
expense (datal6) divided by the sum of pre-tax income (datal70) fiomedlin the
sample.ROE* is the sum of pre-tax income (datal70) minus the sum of income tax
expense (datal6), divided by the sum of total book equity (data6Q)dbstry, over the
sample period, using the Fama-French 48 industry classificatiansorize all values to

their theoretical bounds [0,1], and label the parameteviBEICIT.
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APPENDIXB: VARIABLE DEFINITIONS

Variable Definition Calculation
ETR Effective tax rate Total tax expense [/ pre-t;icome: [datal6] /
[datal70].
Cash ETR Cash effective tax rate Total cash paid for tabe-tax income:
[data317] / [datal70].
IMPLICIT Implicit tax rate Coefficient obtained from estiting equation (A5).
See Appendix A.
TOT_COMP Total CEO compensation Natural log of total CEOompensation
(ExecuComp).
CEOATAX After-tax CEO incentive 1 if the sensitivity of CEcash compensation is

negative and statistically significant at the 16l
0 otherwise. See Section 3.1.

FOR D Foreign income dummy 1 if foreign income [datdRi& not equal to zero, 0

otherwise.

CAPINT Capital intensity Net property, plant, and guént / total assets:
[data8] / [data6].

LEV Leverage Total long-term debt / total assetatd9] / [data6].

SZE Size Natural log of total market value of dyui

[data25*datal199].

ROE Pre-tax return on equity (Pre-tax income — specidgéms) [/ total

equity:{[datal70] — [datal7]} /[data60].
Sd(ROE) Standard deviation ¢2OE Standard deviation ¢&2OE from t to t-4.

AMVA Change in market value of assets The market vafugssets (MVA) is calculated as
fiscal year-end share price times common shares
outstanding plus the book value of assets:
[data199]*[data25]+ [data9]; while GROWTH, or the
change in total market value of assets, is (MVAt —
MVALt-1) / MVAt-1.

CEOESO CEO option awards Black-Scholes value of annuaDGiption awards
divided by total CEO compensation; both found in
ExecuComp.

RD R&D intensity Research and development expénsé sales:

[data46] / [datal2].
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TABLE 1
SAMPLE SELECTION AND INDUSTRY CONCENTRATION

Panel A outlines the sample selection procedure, beginning witinnadl in Compustat
during the 2005 fiscal year. Panel B provides the industry compositiomny cfample,
where industry composition follows Barth et al. (1998). The second colbhowssthe
industry breakdown of all ExecuComp observations in 2005, while the finamaool
shows the same decomposition for the full Compustat sample in 2005.
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SAMPLE SELECTION AND INDUSTRY CONCENTRACION
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Panel A: Sample Selection

All Compustat firms (Fiscal Year = 2005): 9,20:
Less:
Firms not in ExecuComp: (7,448
Firms with missing time-series data on SalBonus, Pretax Income, or Tax Expense: (125,
Firms with negative Pretax Income: (230
Firms not based in the United States: (20)
Firms with missing control variables:
Missin¢SIC: (6)
MissincPPE : (49)
Missin¢LEV: 2
MissincSI ZE : (D)
Missin¢Std(ROE) : 2
MissincA MVA: 3
MissincCEOESO: 9
Firms with extreme values ROE: (8)
Firms in final sample 1,298
Panel B: Industry Concentration (Barth et al. 1998)
Industry Sample ExecuComp Compustat
Number Percenf Number Percgnt Number Pergent
Mining and Construction 29 2.2% 39 2.29 202 2.2%
Food 38 2.9% 43 2.5% 153 1.79
Textiles, Printing, and Publishing 74 5.7% 95 54% 526 2.9%
Chemicals 37 2.9% 50 2.9% 186 2.0%
Pharmaceuticals 39 3.0%4 61 3.5% 566 6.2%
Extractive Industries 54 4.2% 60 3.49 331 3.6%0
Durable Manufacturers 273 21.0% 362 20.7% 1,485 16.1%
Computers 162 12.5% 241 13.7% 1,163 12.6%
Transportation 55 4.2% 82 4.7% 541 5.9%
Utilties 84 6.5% 94 5.4% 349 3.8%
Retalil 165 12.7% 201 11.59 623 6.8%
Financial Institutions 171 13.29 224 12.8% 1,277 13.9%
Insurance and Real Estate 5 0.4% 50 2.9% 1,226 1313%
Services 107 8.2% 138 7.9% 675 7.3%
Other 5 0.4% 13 0.7% 159 1.7%
1,298 100% 1,753 100% 9,201 100%
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TABLE 2
DESCRIPTIVE STATISTICS

All variables presented are defined in Appendix B. Panel A preskscriptive statistics
for the full sample (N = 1,298). Panel B presents descriptivestatatioy CEOATAX
subsamplesETR is tax expense divided by pre-tax income. WEER lies outside its
normal range it is reset to either O orlMPLICIT is a firm-specific estimate of the
implicit tax rate derived in Jennings et al. (2009). Its catmras outlined in Appendix

A. TOT_COMP is the natural log of total CEO compensati@EOATAX is 1 if the
sensitivity of CEO cash compensation is negative and statigtsghificant at the 10%
level, and 0 otherwisd=OR D is 1 for firms with foreign income/loss and O otherwise.
CAPINT is net property, plant, and equipment scaled by total adde¥sis long-term
debt scaled by total asse®ZE is the natural log of total market value of eqURQE is
pre-tax income before special items scaled by total book e@d(fROE) is the standard
deviation ofROE from t-4 to t.AMVA is the one-year percentage change in the market
value of assetsCEOESO is the Black-Scholes value of annual CEO option awards
divided by total CEO compensatidRD is research and development expenses scaled by
net sales. *, **, *** indicate two-tailed significance at 10 perge5 percent, and 1
percent, respectively.



Panel A: Descriptive Statistics (n = 1,298)

Variable
ETR
IMPLICIT
TOT_COMP ($MM)
CEOATAX
FOR D
CAPINT
LEV

SIZE ($MM)
ROE
Std(ROE)
AMVA
CEOESO
RD

TABLE 2, continued

DESCRIPTIVE STATISTICS

Mean Std. Dev. 10%
0.319 0.140 0.152
0.396 0.469 0.000
5.892 7.593 0.979
0.240 0.427 0.000
0.515 0.500 0.000
0.246 0.223 0.016
0.153 0.140 0.000
17,317 81,980 365
0.237 0.163 0.084
0.157 0.700 0.019
0.147 0.379 -0.192
0.282 0.264 0.000
0.030 0.062 0.000

Q1 Median
0.279 0.339
0.000 0.000
1.753 3.604
0.000 0.000
0.000 1.000
0.070 0.172
0.020 0.130

757 2,184
0.137 0.204
0.030 0.053
-0.067 0.061
0.000 0.244
0.000 0.000
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Q3  90%
0.374 0.400
1.000 1.000
6.723 13.126
0.000 1.000
1.000 1.000
0.369 0.606
0.251 0.335
7,747 28,138
0.297 0.410
0.095 0.190
0.268 0.551
0.472 0.675
0.027 0.122

Panel B: Subsample Means

Variable
ETR
IMPLICIT
TOT_COMP ($MM)
FOR D
CAPINT
LEV

SIZE ($MM)
ROE
Std(ROE)
AMVA
CEOESO
RD

Mean for Subsample in
which CEOATAX =1

Mean for Subsample in
which CEOATAX =0

t-test for
Differences in

(N =312) (N = 986) Means
0.300 0.325 2.74
0.466 0.374 -3.04+
6.342 5.749 -1.20
0.516 0.515 -0.03
0.256 0.242 -0.95
0.162 0.151 -1.21
18,818 16,843 -0.37
0.228 0.240 1.20
0.139 0.163 0.52
0.146 0.147 0.06
0.257 0.289 1.91
0.024 0.032 1.96
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TABLE 3
SIMPLE CORRELATIONS

ETR IMPLICIT TOT_COMP CEOATAX Cash_ETR
ETR -0.271 -0.007 -0.076 0.275
<.0001 0.7954 0.0062 <.0001
-0.383 0.022 0.084 -0.127
IMPLICIT <.0001 04344 0.0024 <.0001
-0.066 0.063 0.058 -0.017
TOT_COMP 0.0181 0.0238 0.038 0.5461
-0.101 0.079 0.059 -0.023
CEOATAX 0.0003 0.0042 0.0336 0.4075
0.277 -0.161 -0.027 -0.025
Cash_ETR <.0001 <.0001 0.3325 0.3778

Key correlation coefficients are presented (p-values repbgkedv); Pearson coefficients
above the diagonal, Spearman coefficients below. Coefficient vatudsold are
statistically significant at the 0.05 levélTR is tax expense divided by pre-tax income.
WhenETR lies outside its normal range it is reset to either 0 ®MPLICIT is a firm-
specific estimate of the implicit tax rate derived in Jermieigal. (2009). Its calculation
is outlined in Appendix ATOT_COMP is the natural log of total CEO compensation.
CEOATAX is 1 if the sensitivity of CEO cash compensation is negainek statistically
significant at the 10% level, and 0 otherwi€ash_ETR is cash paid for taxes divided by
pre-tax income. Whe@ash ETR lies outside its normal range it is reset to either O or 1.
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TABLE 4

EFFECTIVE TAX RATES AND CEOS’ AFTER-TAX COMPENSATION
INCENTIVES (H1)

This table presents OLS regression estimates for equations(djistics (in parenthesis)
are presented below. Industry fixed-effects are included, but potteel. Standard errors
are calculated using heteroscedasticity-robust standard. &fféts$s tax expense divided
by pre-tax income. WheRTR lies outside its normal range it is reset to either O or 1.
CEOATAX is 1 if the sensitivity of CEO cash compensation is negatidestatistically
significant at the 10% level, and 0 otherwi$®R D is 1 for firms with foreign
income/loss and O otherwis€APINT is net property, plant, and equipment scaled by
total assetsLEV is long-term debt scaled by total ass&ZE is the natural log of total
market value of equityROE is pre-tax income before special items scaled by total book
equity. Sd(ROE) is the standard deviation 80E from t-4 to t. AMVA is the one-year
percentage change in the market value of asSEfSESO is the Black-Scholes value of
annual CEO option awards divided by total CEO compensafbnis research and
development expenses scaled by net sales. *, **, *** indicate tweetaignificance at
10 percent, 5 percent, and 1 percent, respectively.



TABLE 4, continued
EFFECTIVE TAX RATES AND CEOS’ AFTER-TAX COMPENSATION
INCENTIVES (H1)

ETR; = o + B1CEOATAX; + f,FOR D; + S3CAPINT,;
+ f4LEV; + B5SIZE; + fsROE; + f;SXd(ROE) ; + fgAMVA,
+ f9CEOESO; + B1oRD; + Industry Effects; + &;

Dep. Variable=ETR

Variable Pred. Sign D (2)
CEOATAX - -0.026***
(-3.16)
FOR D -0.008 -0.009
(-0.88) (-0.95)
CAPINT -0.036 -0.037
(-1.43) (-1.49)
LEV -0.027 -0.026
(-0.77) (-0.76)
SIZE -0.006** -0.005*
(-2.13) (-1.87)
ROE 0.086*** 0.082***
(3.07) (2.90)
Std(ROE) -0.006 -0.006
(-0.48) (-0.49)
AMVA -0.01¢ -0.01:
(-1.13) (-1.13)
CEOESO 0.004 0.002
(0.26) (0.11)
RD 0.082 0.072
(0.45) (0.40)
Industry fixed effects Yes Yes
Nobs 1,298 1,298

Adjusted R-squared 0.041 0.047
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TABLE 5
IMPLICIT TAXES AND CEOS’ AFTER-TAX COMPENSATION INCENTNES (H2)

This table presents OLS regression estimates for equatiors(djistics (in parenthesis)
are presented below. Industry fixed-effects are included, but potteel. Standard errors
are calculated using heteroscedasticity-robust standard erhPLICIT is a firm-
specific estimate of the implicit tax rate derived in Jersieigal. (2009). Its calculation
is outlined in Appendix ACEOATAX is 1 if the sensitivity of CEO cash compensation is
negative and statistically significant at the 10% level, and O witerFOR D is 1 for
firms with foreign income/loss and O otherwiSBAPINT is net property, plant, and
equipment scaled by total assétBY is long-term debt scaled by total ass&ZE is the
natural log of total market value of equiROE is pre-tax income before special items
scaled by total book equitydd(ROE) is the standard deviation &OE from t-4 to t.
AMVA is the one-year percentage change in the market value of. &S0ESO is the
Black-Scholes value of annual CEO option awards divided by total €&Eipensation.
RD is research and development expenses scaled by net sales. *, Thdi¢ate two-
tailed significance at 10 percent, 5 percent, and 1 percent, respectively.
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TABLE 5, continued
IMPLICIT TAXES AND CEOS’ AFTER-TAX COMPENSATION INCENTVES (H2)

IMPLICIT, = f8, + 8, CEOATAX; + #,FOR D, + f3CAPINT,
+ B4LEV, + BsSIZE, + BgROE; + 7 Std(ROE) | + S5 AMVA,
+ ﬂgCEOE&), + ﬂlORDi + |nduary EﬁeCtSi + &j

Dep. Variable=IMPLICIT

Variable Pred. Sign (1) (2)
CEOATAX + 0.094***
(3.04)
FOR_D 0.093*** 0.096***
(2.93) (3.00)
CAPINT 0.208* 0.213*
(2.51) (2.58)
LEV 0.093 0.092
(0.97) (0.96)
SIZE 0.034 *** 0.031**
(3.39) (3.12)
ROE -0.235 -0.220**
(-2.93) (-2.71)
Std(ROE) 0.010 0.011
(0.54) (0.53)
AMVA -0.06¢ ** -0.067 **
(-1.97) (-2.02)
CEOESO -0.115* -0.107*
(-2.27) (-2.11)
RD 0.638** 0.672*
(2.27) (2.40)
Industry fixed effects Yes Yes
Nobs 1,298 1,298

Adjusted R-squared 0.053 0.060
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TABLE 6

CEO TOTAL COMPENSATION AND CEOS’ AFTER-TAX COMPENSATION
INCENTIVES (H3)

This table presents OLS regression estimates for equatiors(ajistics (in parenthesis)
are presented below. Industry fixed-effects are included, but potteel. Standard errors
are calculated using heteroscedasticity-robust standard er@rsCOMP is the natural
log of total CEO compensatiorCEOATAX is 1 if the sensitivity of CEO cash
compensation is negative and statistically significant at the 1€0%6, and O otherwise.
FOR_D is 1 for firms with foreign income/loss and 0 otherwiSAPINT is net property,
plant, and equipment scaled by total asdd®¥. is long-term debt scaled by total assets.
SZE is the natural log of total market value of equRDE is pre-tax income before
special items scaled by total book equiBd(ROE) is the standard deviation &OE
from t-4 to t. AMVA is the one-year percentage change in the market value eif.ass
CEOESO is the Black-Scholes value of annual CEO option awards divided dyGgO
compensationRD is research and development expenses scaled by net sales. *, **, ***
indicate two-tailed significance at 10 percent, 5 percent, and 1 percenttixespec
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TABLE 6, continued
CEO TOTAL COMPENSATION AND CEOS’ AFTER-TAX COMPENSATION
INCENTIVES (H3)

TOT_COMP, = f, + 8, CEOATAX, + ,FOR_D; + f3CAPINT,
+ BaLEV, + fsSIZE; + fgROE, + 7 S(ROE) ; + fis AMVA,
+ ﬁgCEOE&), + ﬂlORDi + |nduary Eﬁ:eCtSi + &j

Dep. Variable=TOT_COMP

Variable Pred. Sign (1) (2)
CEOATAX + 0.134*
(2.40)
FOR D 0.139*** 0.143***
(2.60) (2.65)
CAPINT -0.363*** -0.355***
(-2.69) (-2.62)
LEV 0.868*** 0.866***
(4.63) (4.64)
SIZE 0.397** 0.393***
(14.47) (13.90)
ROE 0.268* 0.289*
(1.89) (2.02)
Std(ROE) 0.029 0.030
(1.21) (1.19)
AMVA -0.02¢ -0.02%
(-0.16) (-0.16)
CEOESO 1.150* 1.161*
(8.78) (8.73)
RD -0.170 -0.122
(-0.30) (-0.21)
Industry fixed effects Yes Yes
Nobs 1,298 1,298

Adjusted R-squared 0.376 0.389
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TABLE 7

CASH EFFECTIVE TAX RATES AND CEOS’ AFTER-TAX COMPENSATION
INCENTIVES

This table presents OLS regression estimates for a regres€iashoETR on CEOATAX
and controls. t-statistics (in parenthesis) are presented bieldustry fixed-effects are
included, but not reported. Standard errors are calculated using hedestimigy-robust
standard errors. Within the first and second colu@ash_ETR is cash paid for taxes
divided by pre-tax income. The third column presents results wheste ETR is cash
paid for taxes divided by pre-tax operating cash flows. W@ash _ETR lies outside its
normal range it is reset to either 0 orCEOATAX is 1 if the sensitivity of CEO cash
compensation is negative and statistically significant at the 180%, and O otherwise.
FOR_D is 1 for firms with foreign income/loss and 0 otherwiSAPINT is net property,
plant, and equipment scaled by total asdd8¥. is long-term debt scaled by total assets.
SZE is the natural log of total market value of eqQURDE is pre-tax income before
special items scaled by total book equiBd(ROE) is the standard deviation &OE
from t-4 to t. AMVA is the one-year percentage change in the market value aif.ass
CEOESO is the Black-Scholes value of annual CEO option awards divided ddyGBO
compensationRD is research and development expenses scaled by net sales. *, **, ***
indicate two-tailed significance at 10 percent, 5 percent, and 1 percenttirespe
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TABLE 7, continued
CASH EFFECTIVE TAX RATES AND CEOS’ AFTER-TAX COMPENSATION
INCENTIVES

Cash_ETR; = 8y + f, CEOATAX; + f,FOR _D; + 3 CAPINT;
+ f4LEV; + 5 ZE; + fgROE; + 7, Sd(ROE); + g AMVA;
+ f9CEOESO; + fB1oRD; + Industry Effects; + &

Dep. Variable=Cash_ETR

Variable Pred. Sign (1) (2) (3)
CEOATAX - -0.021* -0.025***
(-1.75) (-2.80)
FOR D 0.007 0.006 0.004
(0.48) (0.44) (-0.37)
CAPINT -0.013 -0.015 -0.127+
(-0.38) (-0.41) (-3.88)
LEV -0.053 -0.053 -0.122
(-1.18) (-1.17) (-3.70)
SIZE 0.001 0.001 0.001
(0.16) (0.31) (-0.31)
ROE -0.031 -0.034 0.166**
(-0.85) (-0.94) (-5.47)
Std(ROE) -0.006 -0.006 -0.016*
(-0.55) (-0.56) (-2.59)
AMVA -0.06¢ *** -0.06¢ *** -0.027 **
(-4.49) (-4.49) (-2.21)
CEOESO -0.025 -0.027 -0.018
(-1.16) (-1.25) (-1.05)
RD -0.189 -0.197 -0.376
(-0.82) (-0.86) (-3.31)
Industry fixed effects Yes Yes Yes
Nobs 1,298 1,298 1,298

Adjusted R-squared 0.053 0.054 0.115
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TABLE 8
PRE-TAX INCOME AND CEOS’ AFTER-TAX COMPENSATION INCENVES

This table presents OLS regression estimates for the segresf pre-tax return on
equity ROE) on CEOATAX and controls. t-statistics (in parenthesis) are presented below.
Industry fixed-effects are included, but not reported. Standard em®rsalculated using
heteroscedasticity-robust standard err&®®®E is pre-tax income before special items
scaled by total book equitZEOATAX is 1 if the sensitivity of CEO cash compensation
is negative and statistically significant at the 10% level,Gantherwise FOR D is 1 for

firms with foreign income/loss and 0 otherwig@APINT is net property, plant, and
equipment scaled by total assétBV is long-term debt scaled by total ass8IZE is the
natural log of total market value of equi§td(ROE) is the standard deviation 8OE

from t-4 to t. AMVA is the one-year percentage change in the market value aif.ass
CEOESO is the Black-Scholes value of annual CEO option awards divided dyGgO
compensationRD is research and development expenses scaled by net sales. *, **, ***
indicate two-tailed significance at 10 percent, 5 percent, and 1 percenttixespec
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TABLE 8, continued

PRE-TAX INCOME AND CEOS’ AFTER-TAX COMPENSATION INCENVES

ROE; = ¢ + f1CEOATAX; + ,FOR D; + f3CAPINT,

+ B4LEV, + BSIZE| + fcSI(ROE); + f74MVA,
+ fgCEOESO; + B9RD; + Industry Effects; + &;

Dep. Variable = ROE

Variable Pred. Sign (1) (2)
CEOATAX - -0.021*
(-2.37)
FOR_D -0.027* -0.027*
(-2.45) (-2.50)
CAPINT -0.021 -0.022
(-0.74) (-0.77)
LEV 0.013 0.013
(0.32) (0.33)
SIZE 0.030*** 0.030***
(9.22) (9.33)
Std(ROE) 0.037* 0.037*
(2.01) (2.01)
AMVA 0.00x: 0.00s
(0.17) (0.18)
CEOESO 0.019 0.017
(0.92) (0.83)
RD -0.325* -0.331*
(-2.53) (-2.58)
Industry fixed effects Yes Yes
Nobs 1,298 1,298
Adjusted R-squared 0.132 0.134



72

TABLE 9
PROPENSITY SCORE MATCHED PAIR ANALYSIS

This table presents results obtained using the propensity scorieedhgtair approach.
Each firm observation whel@EOATAX = 1 is matched to an observation with a similar
propensity score wher€EOATAX = 0. The figure on the left-hand side of Panel A
presents histograms of propensity scores for both treatment andl gpatips before and
after matching. The right-hand side of Panel A presentsea jitbt of propensity scores
for the entire sample. Each point represents an observation, itsesigeproportional to

the weight given to that unit. Panel B presents the averagengat effect oCEOATAX
onETR, IMPLICIT, andTOT_COMP. Panel B also reports the associated standard errors,
t-stats, p-values, and estimated ofThe Abadie-Imbens standard error is used because it
takes into account the uncertainty of the matching procedure.eploetedl” represents

the degree of departure from random assignment that an unobservedteowvar&
have to induce to render the treatment effect statistiaaignificant. CEOATAX is 1 if

the sensitivity of CEO cash compensation is negative and sttisstgnificant at the
10% level, and O otherwis&TR is tax expense divided by pre-tax income. WEER

lies outside its normal range it is reset to either 0 ofMELICIT is a firm-specific
estimate of the implicit tax rate derived in Jennings et 2009). Its calculation is
outlined in Appendix ATOT_COMP is the natural log of total CEO compensation. *, **,
*** indicate two-tailed significance at 10 percent, 5 percent, and 1 percentctigspe
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TABLE 9, continued
PROPENSITY SCORE MATCHED PAIR ANALYSIS

Panel A: Distribution of Propensity Scores

Raw Treated Matched Treated

nsity
01 2 3 4 5

0 1 2 3 4 5

| B B . . —
00 01 02 03 04 05 086

| I A B R R R
00 01 02 03 04 05 06

Propensity Score Propensity Score

Raw Control Matched Control

0 1 2 3 4 §

T T T T T 1
00 01 02 03 04 05 06

| B I S — —
00 01 02 03 04 05 06

Propensity Score Propensity Score

Panel B: Average Treatment Effects

Average Treatment Effect
Abadie-Imbens SE

t-stat

p-value

r

Nobs

Distribution of Propensity Scores

Unmatched Treatment Units

Matched Treatment Units

0‘0 0‘1 0‘2 0‘3 0‘4 0E5 0‘6 0‘?
Propensity Score
ETR IMPLICIT TOT_COMP
-0.038 0.096 ** 0.186 *
0.012 0.041 0.085
-3.00 2.33 2.19
0.003 0.020 0.029
1.44 1.24 1.12
624 624 624
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