
Are declining effective tax rates indicative of tax avoidance?
Insight from effective tax rate reconciliations

Katharine D. Drake a, *, Russ Hamilton b, Stephen J. Lusch c

a University of Arizona, USA
b Southern Methodist University, USA
c Texas Christian University, USA

a r t i c l e i n f o

Article history:
Received 4 September 2018
Received in revised form 12 March 2020
Accepted 23 March 2020
Available online 30 March 2020

JEL classification:
G38
H25
H26
H32

Keywords:
Tax avoidance
Effective tax rates
Domestic and multinational firms
Time trends

a b s t r a c t

Effective tax rates (ETRs) are often used to compare tax avoidance across firms and time.
Using firms' detailed tax footnote data, we find that the effect of valuation allowances (VA)
related to prior-period losses biases GAAP ETRs. This downward bias explains almost all of
the downward trend in domestic firms' ETRs over the last 20 years. We also find that VAs
explain cross-sectional differences in ETRs for both domestic and multinational firms. We
show this bias extends to cash ETRs and the Henry and Sansing (2018) tax avoidance
measure. We develop a methodology for substantially reducing the bias in both time-
series and cross-sectional analyses of cash and GAAP ETRs. Overall, our results suggest
firms’ loss histories and GAAP rules influence inferences from tax avoidance proxies.

© 2020 Elsevier B.V. All rights reserved.

1. Introduction

Effective tax rates (ETRs) are often used to compare tax avoidance across firms and time. Using firms' tax footnote data, we
find that the effect of valuation allowances (VA) related to prior-period losses biases GAAP ETRs downward. This bias explains
almost the entire downward trend in domestic firms’ GAAP ETRs over the last 20 years. We also find that VAs explain cross-
sectional differences in GAAP ETRs for both domestic and multinational firms.

We use a large hand-collected dataset of GAAP ETR reconciliation schedules from firms' 10-Ks to explore corporate tax
avoidance over 20 years (1996e2015). These disclosures list the items that cause firms’ GAAP ETRs to differ from the Federal
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statutory corporate tax rate, providing insight into tax avoidance over time. Our data allows us to examine whether particular
reconciliation components drive documented downward trends in ETRs.

Our central insight is that VA adjustments significantly affect the level of GAAP ETRs and that removing this effect
eliminates the downward trend in domestic firms' GAAP ETRs over our sample period.1 The declining ETRs from VA releases
amounts to a decrease of approximately 5.64 percentage points over our sample period. The VA is a GAAP construct associated
with prior-period losses and unrelated to intentional tax planning, suggesting that deviations in GAAP ETRs do not always
indicate strategic tax avoidance. Recording (releasing) a VA increases (decreases) GAAP tax expense. All else equal, a firm
releasing a VA in the current year will have a lower GAAP ETR than a firm not doing so. When samples include many VA
releases and few VA increases (due to the exclusion of loss years), then the sample mean GAAP ETR in any given year will be
biased downward. This bias, coupled with domestic firms’ increasing loss proclivity, increasing loss magnitude, and
increasing earnings volatility over our sample period, leads to recording and later releasing increasingly large VAs, resulting in
a decreasing GAAP ETR time trend. Because VAs generally stem from prior-period losses, we find our time-series and cross-
sectional findings extend to cash ETRs. Thus our results challenge the assumption that lower ETRs indicate intentional tax
avoidance.

We also show that time-series declines in multinationals' GAAP ETRs relate to both international effects and state income
taxes, consistent with reporting less income domestically and a greater portion of income not subject to state taxes. However,
we also document that VA releases significantly explain cross-sectional differences in multinational firms' ETRs. Thus, while
VAs do not appear to influence time-series inferences about multinationals’ ETRs, they do influence cross-sectional inferences
and matter when evaluating tax avoidance.

Our study contributes to a recent literature examining time trends in ETRs. Dyreng, Hanlon, Maydew, and Thornock (2017)
document declining cash ETRs and identify that the decline in multinationals’ ETRs is associated with declining foreign tax
rates; however, they cannot identify a source of the decline for domestic firms. Henry and Sansing (2018) develop a measure
of tax avoidance that allows for inclusion of loss observations and find that this inclusion eliminates the inferences of
increased cash tax avoidance over time. As with ETRs, we demonstrate that the Henry and Sansing measure is systematically
lower in the year of VA release. They also suggest their measure is useful for examining variation in tax rates across large
samples of firms rather than firm-level tax avoidance. Similarly, concurrent work by Edwards et al. (2019) develops a linear
model of the corporate tax function. They demonstrate that, to the extent the linear relation between taxes paid and pretax
income is stable over time, the downward sample-level ETR trends result from growth in pretax income. In contrast to these
studies, we examine the firm-specific transactions that affect GAAP ETRs both cross-sectionally and over time, permitting
more informed judgments regarding the nature of variation in ETRs, including whether that variation likely arises due to
economic factors (such as loss history) or intentional tax avoidance.

We contribute to the literature by documenting an important case in which lower ETRs do not indicate intentional tax
avoidance.2 This finding informs understanding of the drivers of ETRs, particularly the unexplained downward trend for
domestic firms. Given the prevalence of ETR-based measures in the tax and non-tax accounting, finance, law, and political
science literatures, our findings suggest that it is critical to adjust for VA releases. Actual VA release information from firms'
10-Ks is not readily available in a machine-readable format, and Compustat-based tax loss carryforward data are notably
poorly populated (Mills et al., 2003; Heitzman and Lester, 2019); thus, we develop an approach to estimate the probability
that a firm releases a VA in a particular year, based on current operating performance and loss history. Incorporating our
estimate significantly reduces the downward bias in domestic firms' GAAP ETR time trends and increases the predictive
power of domestic and multinational cross-sectional GAAP and cash ETR tax avoidance models. Overall, while headlines
suggest that tax avoidance among U.S. corporations is “rampant” (Cohen, 2017), our results suggest that little of the observed
decline in domestic firms’ ETRs should be characterized as intentional tax avoidance.

2. Institutional background and literature review

2.1. Income tax rate reconciliations

GAAP requires public firms to disclose material permanent differences between the U.S. statutory tax rate and the firm's
GAAP ETR. While there is not a schedule that allows identification of the elements of a firm's cash ETR, the detail from GAAP
tax rate reconciliation tables provides insight into the sources of differences in GAAP ETRs and enables extrapolation from
GAAP ETRs to better understand tax avoidance as measured by cash ETRs.3

A few prior studies have used details of the GAAP ETR reconciliation to understand firms' tax transactions. McGill and
Outslay (2004) use Enron's tax rate reconciliation to identify tax shelter usage; Shackelford and Slemrod (1998) use details

1 We examine the effect of outliers on this finding in section 4.8. While the magnitude of the coefficients varies depending on outlier specification, we
continue to find that eliminating the VA effect from GAAP ETR significantly decreases the downward trend.

2 Hanlon and Heitzman (2010) broadly define tax avoidance as “the reduction of explicit taxes.” However, as Wilde and Wilson (2018) note, much of the
tax avoidance literature implicitly assumes that lower tax burdens result from intentional efforts. Thus more recent literature refers to the construct as
“corporate tax planning” (e.g., Armstrong et al., 2019; Chen et al., 2019).

3 Specifically, the permanent book-tax differences reported in the ETR reconciliation schedule also affect a firm's cash ETR. We expand our analysis to
consider cash ETRs in Section 4.3.
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from 46 firms' rate reconciliations to estimate firms' foreign ETRs. Minnick and Noga (2010), focusing on S&P 500 firms, use
rate reconciliation data to estimate firms' domestic, state, foreign, and VA ETR effects. Bauman, Bauman, and Halsey (2001)
measure the earnings effect of recording a VA. Raedy, Seidman, and Shackelford (2011) gather tax disclosures for Fortune 250
firms to examine how specific tax information affects share prices. Lastly, in a concurrent study, Schwab et al. (2019) cate-
gorize ETR reconciling items as relating to successful or unsuccessful tax planning and positive or negative firm performance.
They document that firms in the tails of the ETR distribution have systematically different ETR reconciling items. In particular,
firm performance-related reconciling items explain much of the deviations in ETR from the statutory rate.

2.2. ETR time trends

Dyreng et al. (2017) document declining cash ETRs from 1988 to 2012 and identify that the decline for multinationals is
associated with declining foreign tax rates; however, they cannot identify sources of the decline for domestic firms. Building
from their findings, Chyz et al. (2017) find an increase in implicit taxes partially offsets the decreasing trend in GAAP ETRs.
Using macro-level tax return data, Gaertner et al. (2016) find increases in reported book-tax differences, stemming from both
temporary and permanent adjustments and economy-wide effects. Edwards et al. (2019) likewise disaggregate the changes in
cash ETR into taxes paid and pretax income and suggest that declining cash ETRs stem from growth in pretax income rather
than increased tax avoidance. Lastly, Henry and Sansing (2018) develop an alternative measure of tax avoidance that allows
for inclusion of loss observations and find that this inclusion eliminates the inferences of increased cash tax avoidance.4While
these studies all examine similar sample-level time trends, to our knowledge, ours is the first to exploit the information in the
ETR rate reconciliation to examine firm-level sources of the trends.

3. Research design and results

3.1. Rate reconciliation data collection

We use Perl scripts to gather data on tax rate reconciliations from firms’ 10-K filings. We describe data collection and
validation in Appendix B. We summarize the various components of the rate reconciliations and organize them into 23
categories (e.g., Depletion_Effect, MuniInterest_Effect, etc.), described in Appendix C.

3.2. Sample selection

Table 1 describes our sample selection. We begin with 177,347 Compustat observations of U.S. domiciled firms from 1996
to 2015. Similar to other tax researchers, we exclude firms with total assets less than $10 million and firms with negative
pretax income, and we exclude utilities and financial firms, because they have different tax planning opportunities and in-
centives, resulting in a sample for Perl extraction of 57,612 observations. Our Perl data extraction process successfully extracts
and validates 23,244 firm-year observations.5 We follow Dyreng et al. (2017) and classify an observation as domestic if both
pretax foreign income and foreign income tax expense is zero; all others we categorize as multinationals. Thus we partition
our sample into 10,840 domestic and 12,404 multinational firm-year observations.6

3.3. GAAP ETR rate reconciliation components

In Table 2, we consider the frequency and mean GAAP ETR effect of the various reconciling items.7 Because the literature
finds, in general, that foreign operations and declining foreign tax rates lead to declining ETRs for multinationals, we focus on
the domestic sample and present similar analyses for multinationals in the online appendix.

Themean GAAP ETR for domestic observations is 32.74 percent, and the reconciling item for VAs is frequent (19.11 percent)
and has a large GAAP ETR effect (�21.34 percent).8 In general, firms record a VAwhenmanagement determines it is not “more

4 Unlike ETRs, which are usually scaled by a measure of pretax income, the Henry and Sansing measure scales by a measure of assets, allowing for
inclusion of loss firms. In Section 4.4, we examine the Henry and Sansing (2018) measure in more detail.

5 We discuss potential reasons for the sample attrition in our data gathering in Appendix B and conduct analyses comparing the sample of firms we can
extract to those that we could not.

6 In our online appendix Table A.11, we present the results using an alternate partition of domestic and multinational, using firms' Exhibit 21 subsidiary
location data, and find the inferences from our primary analyses hold.

7 Consistent with the literature, we winsorize GAAP ETR at zero percent and 100 percent. Since adjustments in the rate reconciliation can be positive or
negative, we winsorize each ETR effect at �100 percent and 100 percent. In untabulated additional analyses, we test the robustness of our results to
truncating ETR effects at �100 percent and 100 percent as well as winsorizing GAAP ETRs and the ETR effects at their 1st and 99th percentiles and find that
our time trend inferences hold.

8 In Panel A of Table 2, 7.27 percent of our domestic firms report an International_Effect. We examine 10-Ks for several observations and note some
domestic firms report export sales related to specific tax provisions but do not report foreign pretax income or foreign taxes in their income tax footnote. In
our online appendix Table A.12, we present the results of our main analyses eliminating 3261 firm-year observations from 316 unique firms that switch
between domestic and multinational during our sample period and find all inferences from our analyses remain unchanged. Overall, we conclude that any
potential misclassification of those observations does not affect our results.
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likely than not” that the future benefits of deferred tax assets (most often tax-loss and tax-credit carryforwards) will be
realized.9 Thus VAs are associated with prior losses rather than intentional tax avoidance. Recording a VA increases a firm's
GAAP tax expense. If management later determines that the tax benefits of the carryforwards will be realized, the firm will
release the VA, decreasing the GAAP ETR. We further examine this effect below and provide example transactions and journal
entries in Appendix A. While some reconciling items have a large mean effect, some of them only occur in a few firms (e.g.,
Depletion_Effect).10 Overall, the results in Table 2 provide initial evidence that deviations in GAAP ETRs do not always indicate
intentional tax planning.

Table 1
Sample selection.

Criteria Observations

Panel A e Primary samples
All U.S. Incorporated Compustat Observations from 1996 to 2015 177,347
Less: Observations with total assets (AT) < $10 million (52,565)
Less: Observations with a current year loss (PI < $0) (41,296)
Less: Utilities and Financials (SIC ¼ 4800e4999; 6000e6999) (25,874)
Sample for Perl extraction (Appendix B) 57,612
Less: Unable to extract rate reconciliation table (17,879)
Less: Unable to verify rate reconciliation GAAP ETR with Compustat data (16,489)
Full Primary Sample 23,244
Primary multinational Sample (|PIFO| > 0, or |TXFO| > 0, following Dyreng et al. (2017).) 12,404
Primary Domestic Sample 10,840

Panel B e Subsamples
Primary Domestic Sample 10,840
Less: 2071 observations with VA_Effect (2071)
Sample for Table 4 8769
Primary Domestic Sample with VA_Effect (Table 5 Panel A) 2071
Plus pretax loss years with VA_Effect for primary domestic sample firms (1069)
Sample for Table 5 Panel B, Fig. 3, and Fig. 4 Panel D 3140
Primary Domestic Sample 10,840
Plus pretax loss years for primary domestic sample firms 10,634
Sample for Fig. 4 Panels A, C, and E 21,474
Primary Domestic Sample 10,840
Less: observations with missing pretax income in t-4, t-3, t-2, or t-1 (1812)
Sample for Table 5 Panel C 9028
Primary Domestic Sample 10,840
Less: observations with missing cash taxes paid, missing pretax income, or negative pretax income in the years

tþ1, tþ2, or tþ3
(6455)

Sample for Table 6 4385
Primary Domestic sample 10,840
Less: observations with missing cash taxes paid in year t (2153)
Sample for Table 7 Columns 1 and 2 8687
Less: observations missing cash taxes paid or pretax income in tþ1, tþ2 (3078)
Sample for Table 7 Columns 3 and 4 and Fig. 5 5609
Primary Domestic sample 10,840
Less: observations with missing pretax income; gross plant, property, and equipment; cash flows from

operations; capital expenditures; or FiveYearLoss in year t and observations withmissing total assets in t or t-1
(3048)

Sample for Table 8 7792
Less: observations missing data necessary to calculate controls in Equation 4 (329)
Sample for Tables 9 and 10 Panel A 7463
Less: observations missing cash taxes paid in year t (2736)
Sample for Table 10 Panel B 4727
Observations in domestic sample with a VA Release in year t 1518
Less: observations with a VA release in year t with multiple VA releases in t-2 to tþ2 and observations missing

data to calculate D and D GAAP
(1194)

Sample for Fig. 6 324

Notes: Table 1 outlines our sample selection criteria. See Appendix B for details of the Perl extraction technique.

9 In addition to the VA_Effect, Table 2 contains a less common NOL_Effect. In general, tax net operating loss adjustments result in temporary book-tax
differences and thus will not appear as an ETR reconciling item. However, in some situations, such as the expiration of tax net operating losses, limita-
tions on the usage of tax losses and tax loss carrybacks, NOLs may result in a permanent difference. We review a sample of ETR reconciliations that include
NOL_Effect, and it is unclear whether, on average, reconciling items labeled as “NOL” are in fact a VA-related effect. In our online appendix Table A.10, we re-
estimate our main analysis combining VA and NOL_Effect and find all inferences from our tests remain unchanged.
10 There is a high frequency of miscellaneous and other categories in both samples. Firms typically disclose reconciling items that are less than 5 percent
of pretax income times the statutory tax rate as “other.” We create the “miscellaneous” category as a residual category for infrequent items. Both of these
categories are amalgamations of many small items and thus are not informative about the transactions that give rise to material differences in ETRs. See the
taxonomy in Appendix C for further details.
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3.4. GAAP ETR time trends

In Fig. 1, we graph the annual mean of GAAP ETR across our sample period and find GAAP ETR trends consistent with the
cash ETR trends documented by Dyreng et al. (2017).

We also analyze the broad time trend in tax rates by adapting the cash ETR model from Dyreng et al. (2017) for GAAP ETR:

GAAP ETRi; t ¼a0 þ a1Timet þ εi; t (1)

Table 2
Descriptive statistics - GAAP ETR_Effects e domestic sample.

Domestic Sample n ¼ 10,840

Mean % non-zero Mean, non-zero

GAAP ETR 32.738
State_Effect 3.072 86.09% 3.569
Other_Effect 0.256 80.17% 0.320
Miscellaneous_Effect �0.260 22.07% �1.179
VA_Effect �4.078 19.11% �21.343
MuniInterest_Effect �0.758 16.63% �4.556
OtherCredits_Effect �0.806 12.90% �6.251
PermDiff_Effect 0.231 10.38% 2.226
Intang&GW_Effect 0.510 9.13% 5.579
NonDedExp_Effect 0.239 7.63% 3.136
International_Effect �0.216 7.27% �2.973
StockOption_Effect 0.203 7.07% 2.871
PYandAudit_Effect �0.168 6.89% �2.444
ResearchCredit_Effect �0.291 5.61% �5.195
DPAD_Effect �0.130 5.17% �2.506
UncertTaxPositions_Effect �0.071 4.31% �1.641
LifeIns_Effect �0.112 3.98% �2.819
Meals&Ent_Effect 0.091 3.74% 2.426
NOL_Effect �0.461 3.04% �15.173
Depletion_Effect �0.219 2.49% �8.774
DivReceivedDed_Effect �0.069 1.84% �3.771
MinorityInt_Effect �0.062 1.69% �3.660
M&A_Effect 0.042 1.68% 2.490
InProcessR&D_Effect �0.034 0.36% �9.307

Notes: Table 2 presents descriptive statistics for our primary domestic sample. We present the mean GAAP ETR effect, the percentage of nonzero
observations, and the mean GAAP ETR effect of nonzero observations. We outline our sample selection criteria in Table 1 Panel A and describe our Perl
data extraction and variables in Appendices B and C.

Fig. 1. GAAP ETR by yeare domestic and multinational samples. Notes: Fig. 1 plots the mean GAAP ETR by year separately for domestic and multinational firm-
years (10,840 and 12,404 observations, respectively). We include linear trend lines. We outline our sample selection criteria in Table 1 Panel A and describe our
Perl data extraction and variables in Appendices B and C.
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GAAP_ETR is a firm's GAAP ETR gathered from the rate reconciliation, and we measure Time as the fiscal year of the
observation less the number 1996, which is the first year in our dataset. Thus the coefficient on Time captures any linear trend
in GAAP_ETR.

In Table 3 Panel A, we present the results of estimating Equation (1) for our domestic sample. Consistent with Fig.1, we find
a negative and significant (p < 0.01) coefficient on Time. The economic magnitude of the coefficients on Time translates into a
GAAP ETR decrease of approximately 5.64 percentage points over our 20-year period.11

3.5. GAAP ETR component time trend analysis

Next, we examine the sources of the decline in GAAP ETRs, replacing the dependent variable in Equation (1) with the
various GAAP ETR effects:

ETR EFFECTi; t ¼a0 þ a1Timet þ εi;t (2)

ETR_EFFECT is the magnitude (in percentage points) of the various ETR reconciliation items from firms’ rate
reconciliations.12

Since particular reconciling itemsmust be frequent to influence the sample-wide downward trend in GAAP ETRs, we focus
on the 15 reconciling items from Table 2 that occur most frequently in the sample and combine the remaining items into a
category labeled “Combined Other.” In Table 3 Panel B, we present time trend regressions of Equation (2) for each of these
reconciling items for our domestic sample.13

Table 3
GAAP ETR time trends.

Panel A e GAAP ETR time trends e domestic sample

Domestic Sample n ¼ 10,840

Pred. Coeff. t-stat

Intercept þ 34.853*** (164.33)
Time e �0.282*** (-11.13)
Adj. R-squared 0.012

Panel B e GAAP ETR time trends in ETR effects e domestic sample

Domestic Sample n ¼ 10,840

Coeff.
Intercept

t-stat Coeff.
Time

t-stat

State_Effect 3.116*** (36.85) �0.006 (-0.51)
Other_Effect 0.224*** (2.61) 0.004 (0.48)
Miscellaneous_Effect �0.030 (-0.24) �0.031* (-1.80)
VA_Effect �1.860*** (-7.58) �0.295*** (-8.74)
MuniInterest_Effect �1.212*** (-18.55) 0.061*** (11.13)
OtherCredits_Effect �0.398*** (-5.18) �0.054*** (-4.68)
PermDiff_Effect 0.069 (1.36) 0.022** (2.48)
Intang&GW_Effect 0.829*** (11.58) �0.043*** (-6.31)
NonDedExp_Effect 0.221*** (4.32) 0.002 (0.44)
International_Effect �0.215*** (-4.14) �0.001 (-0.03)
StockOption_Effect �0.091* (-1.76) 0.039*** (5.47)
PYandAudit_Effect �0.161** (-2.50) �0.001 (-0.11)
ResearchCredit_Effect �0.050 (-1.02) �0.032*** (-4.85)
DPAD_Effect 0.114*** (6.15) �0.032*** (-7.44)
UncertTaxPositions_Effect 0.008 (0.24) �0.010 (-1.54)
Combined Other �0.792*** (-6.76) �0.004 (-0.30)

Notes: Table 3 Panel A presents the results of estimating Equation (1) for our primary domestic sample. Panel B presents the
results of estimating Equation (2) examining time trends in various ETR reconciliation components on our domestic sample. We
outline our sample selection criteria in Table 1 Panel A and describe our Perl data extraction and variables in Appendices B and C.
***, **, and * indicate two-tailed significance at 1%, 5%, and 10%, respectively.

11 We calculate the economic magnitude by multiplying the �0.28 coefficient on Time from Table 3 Panel A by the 20 years in the sample period.
12 Because the error terms in the ETR_EFFECT regressions may be correlated, in untabulated analysis, we reestimate Equation (2) on all ETR effects using
seemingly unrelated regressions and all inferences remain unchanged.
13 In untabulated analyses, we verify that the Combined Other effect is unassociated with the overall ETR time trend.
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We observe decreasing trends for both research credits and the domestic production activities deduction (DPAD), sug-
gesting these specific tax incentives contribute to the downward trend in firms’ GAAP ETRs over our sample period. In
addition, VA_Effect exhibits the greatest time trend among all the component regressions; the decreasing time trend is sig-
nificant and economically meaningful (i.e., 0.30 percentage point decrease in GAAP ETR per year, more than six percentage
points over the sample period), suggesting it may be associated with the overall GAAP ETR time trend. Thus the results in
Table 2 suggest that VAs affect inferences about the levels of tax avoidance, and the time trend analysis shows that VAs affect
observed GAAP ETR trends for our sample of profitable domestic firm-years. We examine this finding in more detail below.

3.6. GAAP ETR components and the domestic GAAP ETR time trend

In our domestic sample, VA reconciling items are significant in magnitude, frequent, and display a significant negative
trend. To examine how VAs affect the overall time trend in GAAP ETRs, in Fig. 2, we plot our domestic firms' GAAP ETRs as well
as their GAAP ETRs, excluding any current-year VA_Effect. We find after excluding the VA effect, the linear trend no longer
exhibits a strong decline, suggesting that VAs largely drive the decreasing trend in domestic firms’ GAAP ETRs.

Consistent with Fig. 2, in Table 4 Column 1, we find that, whenwe exclude the VA_Effect from GAAP ETR, the coefficient on
Time is no longer significant, suggesting that VA_Effect explains substantially all of the downward time trend in GAAP ETRs for
domestic firms in our sample. This finding matters because, while declining GAAP ETRs are often considered indicative of
increasing intentional tax avoidance, our results demonstrate that a significant portion of the decline in domestic firms’ ETRs
relates to the release of VAs arising from prior losses. Because over time firms cannot have greater VA releases than VA in-
creases, a negative average GAAP ETR effect from VA can only arise if the sample includes a disproportionate amount of VA
decreases. Therefore studies that examine samples of only profitable firm-year observations generally include more VA re-
leases than increases. In Section 4, we further explore how VAs affect measures of tax avoidance and ETR time trends.

While the results in Column 1 suggest that the decline in domestic firms’ GAAP ETRs results from VA decreases, in Column
2, we also examine the time trend in firm-year observations that do not report a current-year VA_Effect and find a much
smaller decline in GAAP ETRs over time than in our primary analysis; the coefficient on Time suggests an average decline of
less than 0.10 percentage points per year or less than two percentage points over the sample period.14 To examine the source
of this residual decline among non-VA observations, we focus on rate reconciliation components from Tables 2 and 3 that are
both large and frequent (beyond miscellaneous and other credits, which by their nature include multiple effects). Several tax
law changes during our sample period may benefit domestic firms, contributing to the observed downward trend in ETRs.
First, in 2004, the U.S. Congress instituted the domestic production activities deduction (DPAD, codified in x199), which allows
a deduction for a portion of income related to domestic production. Second, in 2007, Congress added the alternative
simplified research credit, resulting in increased eligibility for the credit as well as larger research credit amounts (Finley et al.,
2015), potentially contributing to the observed downward trend in ETRs. In Table 4 Column 3, excluding DPAD_Effect and
ResearchCredit_Effect from the GAAP ETR in our sample of domestic firm-year observations without a current-year VA effect

Fig. 2. GAAP ETR with and without VA_Effect by year e domestic sample. Notes: Fig. 2 plots the mean GAAP ETR including and excluding the effect of valuation
allowances (VA_Effect) by year separately for our primary domestic sample (10,840 observations). The VA_Effect is extracted from firms' rate reconciliation
disclosures. We include linear trend lines. We outline our sample selection criteria in Table 1 Panel A and describe our Perl data extraction and variables in
Appendices B and C.

14 The test of difference in coefficients on Time between the non-VA domestic sample (�0.10 reported in Table 4 Column 2) and the primary domestic
sample (�0.28 reported in Table 3 Panel A) results in a c2 test statistic of 30.66***.
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results in an insignificant GAAP ETR time trend, suggesting that the small declining time trend in GAAP ETRs for these firms is
associated with DPAD and research credits.15 While DPAD and research credits may be subject to opportunistic firm behavior
(e.g., Laplante et al., 2019; Lester, 2019), overall, these findings suggest that the declining GAAP ETR trend among domestic
firms without a current period VA adjustment is attributable to legislative incentives.

4. Additional analyses

Our additional analyses have different data requirements; as such, we present the sample selection for the various samples
used in the additional analyses in Table 1 Panel B.

4.1. How VA releases affect GAAP ETRs

To understand the effect of VAs on firms’ GAAP ETRs, in Table 5 Panel A, we examine the dollar amount of VA increases
(which increase GAAP ETRs) and VA releases (which decrease GAAP ETRs) in our sample of profitable domestic firm-year
observations and find that decreases exceed increases. Given that no individual firm may have a VA balance below zero,
we expect the disproportionate amount of VA decreases in the sample results from the exclusion of loss years.

Next, given the nature of recording and releasing VAs, we expect that over time the dollar value of VA increases will at least
equal the dollar value of VA decreases when examining both pretax profit and loss years. To conduct this analysis, we begin
with all firms in our primary domestic sample and gather pretax income data fromCompustat for both profit and loss years. In
Fig. 3, we graph the net dollar of VA increases and decreases summed by firm (in both profit and loss years). The histogram
shows that most firms’ net VA increases and decreases cluster near zero.

Furthermore, in Table 5 Panel B, from the data for Fig. 3, we tabulate the annual sum of VA dollars, partitioned into increase
dollars in pretax profitable observations (Column 1), decrease dollars in pretax profitable observations (Column 2), increase
dollars in pretax loss observations (Column 3), and decrease dollars in pretax loss observations (Column 4). Consistent with
firms primarily recording (releasing) VAs in loss (profitable) years, we observe that increase dollars largely accrue in loss
observations and decrease dollars largely accrue in profitable observations. Thus, in samples that include only pretax profit
years, the VA effect will bias the mean level of GAAP ETRs downward.

In Table 5 Panel C, we examine the association between the number of pretax loss years for a firm in years t-4 to t and its
VA_Effect and GAAP ETRs. From this analysis, we observe that, as the number of losses over the period t-4 to t-1 increases, it is
more likely that the firmwill have a VA effect in year t. In particular, only 8.58 percent of firm-year observations without any
losses in the prior four years have a VA effect in year t. However, 83.01 percent of firm-year observations that have losses in all
four of the four proceeding years record a VA effect in year t. Consistent with an increasing proclivity to have a VA effect, we
find that GAAP ETR and the VA ETR effect monotonically decrease with a firm's pretax loss frequency.16 Thus, as a firm's loss
history increases, it is more likely to have a VA effect that decreases its GAAP ETR, which introduces a bias when GAAP ETR is
used to proxy for intentional tax avoidance.

Table 4
Time trends in GAAP ETR excluding various rate reconciliation items e domestic sample.

(1)
GAAP ETR
Excluding VA_Effect

(2)
Non-VA Sample GAAP ETR

(3)
Non-VA Sample GAAP ETR Excluding DPAD_Effect and
ResearchCredit_Effect

Pred. Coeff. (t-stat) Coeff. (t-stat) Coeff. (t-stat)

Intercept þ 36.749*** 36.111*** 36.035***
(161.29) (198.92) (196.66)

Time e 0.014 �0.096*** �0.031
(0.46) (-4.33) (-1.35)

N 10,840 8769 8769
Adj. R-squared �0.0001 0.0023 0.0001

Notes: Table 4 presents the results of estimating Equation (1) on our primary domestic sample (10,840 observations). In Column 1, the dependent variable is
GAAP ETR excluding VA_Effect. In Column 2we test Equation (1) on our domestic sample observations that do not have a VA reconciling item (i.e., VA_Effect¼
0; 10,840 observations less 2071 with nonzero VA_Effect). In Column 3, we test Equation (1) on the sample of domestic observations that do not have a VA
reconciling item, adjusting the GAAP ETR to exclude the ETR effects of DPAD and research credits. We outline our sample selection criteria in Table 1 Panels A
and B and describe our Perl data extraction and variables in Appendices B and C. ***, **, and * indicate two-tailed significance at 1%, 5%, and 10%, respectively.

15 In untabulated analyses, we estimate the same regression excluding DPAD_Effect and ResearchCredit_Effect separately and find that eliminating either
effect alone does not result in an insignificant coefficient on Time. Thus we conclude the time trend results from a combination of both effects.
16 Relatedly, Christensen, Kenchington, and Laux (2018) document that extreme loss firms, those with accumulated deficits, which they suggest are
associated with significant tax loss carryforwards, have low cash and GAAP ETRs.
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4.2. How VA time trends affect domestic GAAP ETR time trends

Our results suggest that samples of pretax profitable firm-years include a disproportionate amount of VA releases, biasing
the GAAP ETR trend downward. However, it is not clear why the propensity to release VAs would change over time,
contributing to the downward GAAP ETR time trend among domestic observations we observe in Table 4.

Since VAs generally arise in loss years, in Fig. 4 Panel A, we graph the frequency of pretax losses among domestic firms. For
this analysis, we use the data from Fig. 3 that includes both profit and loss years for all firms in our primary domestic sample.
We observe an increasing frequency of losses. Next, in Fig. 4 Panel B, we graph the mean VA_Effect by year for our primary
domestic sample of profitable firm-years. We observe a significant downward trend in VA_Effect, consistent with the results in
Tables 3 and 4. Thus increasing loss frequency is associated with greater VA effects over time.

Next, in Fig. 4 Panel C, we examine the annual mean level of pretax income for domestic profitable firm-years versus
unprofitable ones. Tomaintain positive ratios, we divide themean pretax income among profitable firm-years by the absolute
value of mean pretax income among loss firm-years and graph this ratio by year. The downward sloping trend indicates that

Table 5
Examining the source of VA GAAP ETR effect e domestic observations.

Panel A e VA ETR dollars e domestic observations with VA_Effect.

N Total Dollar VA ETR Effect (millions) Mean Dollar VA ETR Effect (millions)

VA Increases 553 $1610 $2.91
VA Decreases 1518 ($12,328) ($8.12)
Total 2071

Panel B e VA ETR dollars e domestic observations with VA_Effect including pretax loss years

Primary Domestic Sample Pretax Loss Observations for Firms in our
Primary Domestic Sample

Totals by Year

(1) VA ETR Incr. $
(PI > 0)

(2) VA ETR Decr. $
(PI > 0)

(3) VA ETR Incr. $
(PI < 0)

(4) VA ETR Decr. $
(PI < 0)

(5)
Total VA ETR Incr. $

(6)
Total VA ETR Decr. $

1996 78 (89) 17 e 95 (89)
1997 7 (100) 99 (15) 106 (115)
1998 17 (163) 115 (1) 132 (163)
1999 53 (280) 300 (0) 353 (280)
2000 42 (307) 380 (1) 422 (308)
2001 31 (169) 321 (6) 352 (175)
2002 59 (337) 269 (5) 328 (342)
2003 30 (387) 478 (17) 508 (404)
2004 18 (452) 461 (5) 479 (457)
2005 24 (580) 457 (12) 480 (592)
2006 30 (1814) 333 (17) 363 (1831)
2007 511 (251) 1105 (2) 1615 (252)
2008 45 (234) 2662 (40) 2707 (274)
2009 62 (745) 1501 (86) 1563 (831)
2010 51 (1051) 701 (47) 752 (1098)
2011 28 (1120) 1226 (40) 1254 (1160)
2012 45 (1597) 1335 (20) 1380 (1616)
2013 84 (1436) 802 (21) 886 (1456)
2014 146 (732) 546 (26) 692 (759)
2015 249 (485) 2343 (11) 2592 (497)
Total 1610 (12,328) 15,452 (372) 17,062 (12,701)
Observations 1518 553 949 120 2467 673

Panel C e Analysis of VA_Effect and GAAP ETR by loss history e domestic sample

Number of pretax loss years in t-4 to t-1 Total firm-years Firm-years with VA_Effect % of total with VA_Effect Mean GAAP ETR Mean VA_Effect

0 6029 517 8.58% 35.334 �0.447
1 1476 392 26.56% 33.441 �4.175
2 826 373 45.16% 26.781 �14.025
3 438 289 65.98% 18.308 �25.758
4 259 215 83.01% 9.330 �28.423

9028 1786

Notes: Table 5 Panel A presents number of observations, the total dollar effect (inmillions), and themean dollar effect of the VA increases and releases for our
primary sample of domestic observations with a VA_Effect (2071 observations). In Panel B Columns 1 and 2, we present the total dollar amounts (in millions)
of VA increases and decreases for our primary domestic sample by year (2071 observations). In Columns 3 and 4, we include the VA increases and decreases
(in millions) of VA increases and decreases for pretax loss years (PI < 0) for the firms in our primary domestic sample by year (1069 observations). In Panel C,
we present the number of firm-years with VA_Effect, the mean GAAP ETR, and mean VA_Effect for domestic observations in our primary domestic sample
partitioned on loss history, which is calculated as the number of pretax losses over the t-4 to t-1 period. Given that our primary sample only includes
profitable firms, all of the observations have positive pretax income in t (9028 observations with data to calculate the number of pretax loss years in t-4 to t-
1). We outline our sample selection criteria in Table 1 Panel B and describe our Perl data extraction and variables in Appendices B and C.
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over time, among domestic firms, the magnitude of the average pretax loss in a loss firm-year is increasing, relative to the
magnitude of the average pretax income in a profitable firm-year, consistent with firms recording VAs at an increasing rate. To
examine how this relates to VA increases and decreases, in Fig. 4 Panel D, we graph the annual mean dollar value of VA
increases and decreases for firms in our primary domestic sample in both their profitable and loss years from Table 5 Panel B.
When examining pretax profitable firm-years (included in most tax avoidance samples), we observe a significant trend in the
decreases across our sample period, while the level of increases is stable. However, among pretax loss firm-years (excluded
from most tax avoidance samples), the trend line for increases slopes upward, suggesting growth over time.17

Finally, conditional on already having a VA recorded, valuation allowance changes should be associated with more volatile
earnings. Thus, in Panel E, we examine the trend in pretax earnings volatility for the domestic sample and note an increasing
trend in volatility, which aligns with the increased VA activity we document for this sample.18

In sum, our analyses suggest that VA decreases bias GAAP ETRs downward and drive the declining GAAP ETR time trend
among domestic firms. This bias is particularly problematic when low ETRs proxy for intentional tax planning. Our findings
highlight that, in samples of profitable firm-years, it is important to understand a firm's loss history and adjust for the po-
tential effect of VA releases. This phenomenon does not arise from the exclusion of loss years but rather from the release of
VAs in subsequent profitable years. Thus, in Section 4.5 we estimate the probability that a firm-year observation contains a VA
release and, in Section 4.6, demonstrate its effect on time-series and cross-sectional tax avoidance tests.

4.3. Analysis of domestic firms’ cash ETR trends

We next consider whether our findings offer insight into the decline in firms' cash ETRs documented by Dyreng et al.
(2017). They find the decline in multinational firms' cash ETRs is associated with declining foreign tax rates; however,
they cannot identify sources of the decline in cash ETRs among domestic firms. While VAs are a GAAP construct and do not
have a direct effect on firms' cash ETRs, the economic events that give rise to VA adjustments do. That is, as firms experience
losses, they generate tax loss carryforwards that will reduce future cash taxes paid, resulting in lower future cash ETRs (See
Appendix A for an example.). Importantly, generating a tax loss carryforward has no direct effect on GAAP ETRs but does on
cash taxes. GAAP ETRs are affected when a firm records and releases a VA (typically related to generating and using tax loss
carryforwards). Additionally, recording and releasing a VA does not directly affect a firm's cash ETR but rather the tax loss

Fig. 3. Histogram of the number of firms grouped by cumulative net dollar amount of VA ETR increases and decreases, including pretax loss years e

domestic observations. Notes: Fig. 3 plots the number of firm observations grouped by cumulative net VA ETR increases and decreases (in $ millions). The
sample includes firm-years from our primary domestic sample with a nonzero VA ETR effect (2071 observations: 1518 VA releases, 553 VA increases, associated
with 1068 unique firms) and includes any VA effect for these same firms in loss years (1069 observations). The graph includes the count of firms ordered by
cumulative VA effect size. We outline our sample selection criteria in Table 1 Panel B and describe our Perl data extraction and variables in Appendices B and C.

17 For this comparison, we include the 2071 firm-years from our primary domestic sample with VA_Effects, (1518 with VA releases and 553 observations
with VA increases), and 1069 observations from pretax loss years for those same firms collected using a Perl script.
18 The results in the panels of Fig. 4 are consistent with a recent stream of literature examining time trends in earnings quality (e.g., Srivastava, 2014;
Bushman et al., 2016; Lev, 2018). For example, Srivastava (2014) identifies declines in earnings quality relating to increased volatility of earnings and
increasing percentages of intangible-intensive firms with greater uncertainty about future profitability. Most related to our study, Bushman et al. (2016)
identify an increasing frequency of losses as a primary driver for the decline in the relation between accruals and cash flows. While none of these
studies specifically considers domestic firms separately from multinationals, given their abilities to diversify, our analysis suggests that the volatility and
loss concerns highlighted in this literature are likely magnified among domestic firms.
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carryforward use associated with the VA affects it. Thus, unlike with GAAP ETR inwhich a release of a VA (i.e., VA decrease) in
the current year reduces the current period GAAP tax expense, the cash ETR is affected by tax loss carryforward and credit
carryforward usage in the current year and the years following the VA release.

Fig. 4. Sources of VA time trends e domestic observations. Panel A e Loss frequency domestic observations including pretax loss years. Panel B e VA_Effect
by year e domestic sample. Panel C e Ratio of mean pretax income (PI > 0 obs.) to mean pretax loss (PI < 0 obs.) by year e domestic observations
including pretax loss years. Panel D e Trends in VA ETR increases and decreases e domestic observations including pretax loss years. Panel E - Volatility of
earnings e domestic observations including pretax loss years. Notes: Fig. 4 Panel A plots the annual frequency of losses (percent of observations with PI < 0)
for all firms in our primary domestic sample, including pretax profit and pretax loss years (total 21,474 firm-years) each year over the sample period (1996e2015).
Panel B plots the mean VA ETR effect by year for our primary domestic sample (10,840 observations). Panel C plots the annual absolute value of mean positive
pretax income divided by mean negative pretax income. The sample includes both loss years and profitable years for all firms in our primary domestic sample,
resulting in 21,474 domestic firm-year observations. Panel D separately plots the annual means of VA ETR increases and decreases (in $ millions) for our domestic
sample by year for firm-years with a nonzero VA ETR effect (553 and 1518 observations, respectively). For the observations with VA releases, we also plot the VA
effect from loss years (1069 observations). Panel E plots the mean five-year coefficient of variation (COV) of pretax income by year. The sample includes both loss
years and profitable years for all firms in our primary domestic sample, resulting in 21,474 domestic firm-year observations. We include a linear trend line for
each plot. We outline our sample selection criteria in Table 1 Panel B and describe our Perl data extraction and variables in Appendices B and C.
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To examine the relation between a firm's VA release and current and future ETRs, in Table 6, we present the mean GAAP
and cash ETR in years t through tþ3 for domestic observations with a VA release in t relative to those without one.19 As
anticipated, relative to firm-year observations without a VA release, cash ETRs are substantially lower in the release year as
well as subsequent years, as firms benefit from the use of tax loss carryforwards.20 However, a VA release in t has less effect on
future GAAP ETRs, consistent with our expectation that cash ETR effects linger beyond the release period.2122

Because the analysis in Table 6 suggests that the downward bias of a VA release affects the cash ETR in subsequent periods,
in our analysis, we use both one-year (Cash ETR) and three-year (Cash ETR3) cash ETR measures and winsorize both at zero
and one.23 In Fig. 5, we graph the annual mean of Cash ETR3 for our domestic positive pretax income firm-year observations
and show, similar to Fig. 2, that excluding the VA_Effect from Cash ETR3 significantly reduces the downward trend in long-run
cash ETRs.

Next, in Table 7 Column 1, we estimate Equation (1) replacing the dependent variable with Cash ETR, and in Column 2 we
replace the dependent variable with Cash ETR less VA_Effect. We note a significantly (chi-square of 9.97***) lower coefficient
on time after excluding the VA_Effect. In Columns 3 and 4, we replace the dependent variable with Cash ETR3 and Cash ETR3
less VA_Effect, respectively. Consistent with Fig. 5, excluding the VA effect eliminates the declining trend in three-year cash
ETRs (chi-square of 45.03***). Overall, these results highlight how VA releases (and specifically the associated tax loss car-
ryforward usage) affects interpretation of domestic cash ETR trends, again providing insight into sources of tax avoidance.

4.4. Henry and Sansing (2018) analysis

To allow for the inclusion of loss observations in tax studies, Henry and Sansing (2018) develop a measure of corporate
cash tax avoidance that does not use pretax income in its denominator. They construct their measure, D, as the difference
between cash taxes paid (adjusted for the change in tax refunds receivable) and the product of pretax income and the
statutory tax rate, and scale by market value of assets (or alternatively by book value of assets). They identify firms with
positive values of D as “tax disfavored” and those with negative values as “tax favored.” Using their measure, they show that
including loss years in a sample eliminates the decreasing time trend in cash tax avoidance among both domestic and
multinational firms. However, they acknowledge that including loss years may not be appropriate for all research questions,
given that tax-planning incentives differ between profitable and unprofitable firms. Additionally, they suggest that their
measure is most appropriate for examining average tax burdens in large samples of firms rather than firm-level tax avoidance.
However, given that the use of net operating losses carryforward captured by VA_Effect directly influences the numerator of D,
we expect that D will suffer from a similar bias as ETRs.

We modify the Henry and Sansing measure, using GAAP tax expense in place of cash taxes paid (D GAAP), and use the
market value of assets scalar. In Fig. 6, we plot annual means of both D and D GAAP for VA release observations in our sample

Table 6
Association between current period VA release and future ETRs e domestic sample.

Year
Mean GAAP ETR Mean Cash ETR

(1) VA
Release in
t (n ¼ 502)

(2) No VA
Release in
t (n ¼ 3883)

t-test (1)e(2) (3) VA
Release in
t (n ¼ 502)

(4) No VA
Release in
t (n ¼ 3883)

t-test (3)e(4)

t 18.13% 36.32% �23.80*** 14.48% 28.35% �17.02***
tþ1 26.87% 36.10% �11.25*** 17.70% 28.76% �12.55***
tþ2 30.47% 36.04% �7.71*** 19.80% 29.20% �11.29***
tþ3 32.99% 35.35% �3.23*** 21.65% 29.72% �8.88***

Notes: Table 6 presents the effect of current-year VA Releases on of firms' current and future GAAP and cash ETRs from our primary domestic sample. In
Columns 1 and 3, we include firms with a VA release in period t and present the ETRs in periods t through tþ3. In Columns 2 and 4, we present a sample of
observations without a VA release in t and present ETRs in periods t through tþ3. We outline our sample selection criteria in Table 1 Panel B and describe our
Perl data extraction and variables in Appendices B and C. ***, **, and * indicate two-tailed significance at 1%, 5%, and 10%, respectively.

19 We thank the reviewer for suggesting this analysis.
20 ASC 740 requires firms to anticipate the future use of tax losses when determining the level of valuation allowance needed. Thus firms may release VAs
in a period earlier than the actual tax loss carryforward usage.
21 In an untabulated analysis, we observe that the small lingering downward effect in GAAP ETRs after a VA release in t is concentrated in the subset of
observations with a VA release in both t and tþ1. In particular, observations with only a VA release in t have a mean GAAP ETR in t of 22.68 percent and a
mean GAAP ETR in tþ1 of 36.50 percent, tþ2 of 35.17 percent, and tþ3 of 34.33 percent.
22 In an untabulated analysis, we conduct similar tests to those in Table 7, replacing observations with a VA release in t with observations with a DPAD_
Effect or ResearchCredit_Effect in t. In these subsamples, we do not observe the same downward trend in GAAP ETR in t and then a subsequent reversion
upward, as we do with VA releases. Generally, firms claiming one of these incentives in t also likely claim such incentive in tþ1. In particular, within our
primary domestic sample, 89.34 percent of observations with a ResearchCredit_Effect in t also reports an effect in tþ1, and 94.23 percent of observations
with a DPAD_Effect in t also have an effect in tþ1.We thank the reviewer for suggesting this analysis.
23 Cash ETR3 is measured over the years t, tþ1, and tþ2 and is calculated as the sum of TXPD for years t through tþ2 divided by the sum of PI less SPI for
years t through tþ2. For this analysis, we require nonmissing TXPD and positive PI in years t, tþ1, and tþ2. However, if we relax this restriction and instead
require nonnegative cumulative pretax income over the period t to tþ2, we find that eliminating the VA effect continues to significantly decrease the
downward Cash ETR3 time trend and that Pr(VARelease) improves the explanatory power of the Cash ETR3 cross-sectional tax avoidance model.
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in the five years surrounding a VA release in year t. As with ETRs, D and D GAAP are lower in the year of VA release, relative to
the two years before and after release, and the negative mean of D and D GAAP in the year of VA release indicates that these
firms are “tax favored” in the year of VA release. While these firms are tax favored in the sense that they recognize lower tax
burdens than the statutory rate, this does not result from intentional tax planning by the firm but from the release of VAs and
the use of tax loss carryforwards. Thus we conclude that, as with ETRs, when using the Henry and Sansing (2018) measure in
analyses of firm-level tax avoidance, it is important to consider a firm's likelihood of VA release and loss history.

4.5. Predicting VA release and incorporating predicted VA release into time-series tax avoidance models

We identify that VA releases bias GAAP and cash ETRs downward and thus can affect inferences about tax avoidance.
However, because firm GAAP ETR rate reconciliation details are not readily available to researchers in a machine-readable
format, we develop a method for estimating the probability of a VA release in a particular firm-year. To do so, we estimate
the following logistic model of the binary variable VARelease on variables associated with the likelihood a firm releases a VA
during the year on our domestic sample:

ln
PrðVAReleaseÞ

1� PrðVAReleaseÞi; t
¼a0 þa1FiveYearLossi; t þa2NOLi; t þa3DNOLi; t þa4FCFi;t þ εi; t (3)

VARelease is a dichotomous variable that takes the value of one if VA_Effect < 0. Table 5 Panel C shows that VA_Effect
becomes increasingly negative (indicating larger VA releases) with the number of pretax losses in years t-4 to t. Thus we
include the variable FiveYearLoss, which is a count variable ranging from zero to four, indicating the number of pretax loss
years (i.e., PI < 0) for a firm in years t-4 to t. (In our sample, PI is positive in year t.) We include NOL, a dichotomous variable

Fig. 5. Three-year cash ETR by year e domestic sample. Notes: Fig. 5 plots mean three-year cash ETR for our domestic sample with nonmissing TXPD data from
Compustat (5069 firm-year observations). We include linear trend lines. We outline our sample selection criteria in Table 1 Panel B and describe our Perl data
extraction and variables in Appendices B and C.

Table 7
Cash ETR time trends e domestic sample.

(1)
Cash ETR

(2)
Cash ETR Excluding VA_Effect

(3)
Cash ETR3

(4)
Cash ETR3
Excluding VA_Effect

Pred. Coeff. (t-stat) Coeff. (t-stat) Coeff. (t-stat) Coeff. (t-stat)

Intercept þ 29.250*** 31.682*** 28.361*** 30.166***
(70.18) (68.68) (80.87) (69.54)

Time e �0.320*** �0.122*** �0.251*** �0.064
(-7.77) (-2.58) (-7.42) (-1.43)

N 8687 8687 5609 5609
Adj. R-squared 0.0068 0.0001 0.0088 0.0002

Notes: Table 7 presents the results of estimating Equation (1) on a sample of domestic observations from our primary domestic sample replacing the
dependent variable with the firm's cash ETR ((TXPD/(PI-SPI))*100) (Column 1) and cash ETR excluding the VA_Effect (Column 2), and three-year cash ETR
(Cash ETR3) (Column 3) and Cash ETR3 excluding VA_Effect (Column 4). We outline our sample selection criteria in Table 1 Panel B and describe our Perl data
extraction and variables in Appendices B and C. ***, **, and * indicate two-tailed significance at 1%, 5%, and 10%, respectively.
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that takes the value of one if Compustat reports a tax loss carryforward balance in the firm-year (TLCF > 0) and DNOL, the
change in TLCF from t-1 to t, scaled by lagged total assets, to account for the level and change in tax loss carryforwards, since
VAs most commonly relate to tax loss carryforwards. However, given that prior research (e.g., Heitzman and Lester, 2019;
Mills et al., 2003; Christensen et al., 2018) documents poor population of TLCF in Compustat, we do not rely solely on
these variables as predictors of VA releases.24 Finally, since the release of a VA relates to expectations about the firm's future
performance, we include free cash flows (FCF, computed as operating cash flows (OANCF) net of capital expenditures (CAPX),
scaled by lagged assets) as a measure of firm performance in the prediction model. We avoid using a performance metric
based on pretax income, since we later use our measure of predicted VA release in a regression with ETR, which uses pretax
income as a scalar, as the dependent variable.

We report the results of the prediction model using our domestic sample in Table 8. We document that all four de-
terminants in themodel significantly predict a VA release and with good predictive power (area under ROC curve of 0.84). We
next test whether our predicted VA releasemeasure helps reduce the downward bias in ETR time-series models and improves
the explanatory power of cross-sectional tax avoidance models.

In Table 9, we incorporate Pr(VARelease) into our time-series GAAP ETR analysis, using the coefficients from the prediction
model in Table 8. We then re-estimate Equation (1) on observations from our primary domestic sample with the necessary
data to calculate Pr(VARelease) and on a sample that meets our data requirements but for which we could not obtain tax rate

Fig. 6. Henry and Sansing (2018) D and modified D GAAP around VA release years e domestic sample. Notes: Fig. 6 plots the mean of D from Henry and
Sansing (2018) and D GAAP modified from Henry and Sansing (2018). For this analysis, we begin with the 1518 VA release observations in our primary do-
mestic sample and exclude observations with multiple VA releases in the five-year period, which results in a sample of 701. For these observations, we gather
data necessary to calculate D and D GAAP (in both pretax profit and loss years) for the two years before and after the VA release, based on our VA ETR effect data,
resulting in a balanced panel of 324 firm-year observations per year (1620 observations). We winsorize the measures at 1% and 99%. We describe our Perl data
extraction and variables in Appendices B and C.

Table 8
Predicting VA releases e domestic sample.

DV ¼ VARelease Pred. Coeff. Odds Ratio Wald
Chi-Squared

Intercept ? �3.147 0.043 (2401.42)***
FiveYearLoss þ 0.976 2.653 (1022.55)***
NOL þ 1.091 2.977 (218.73)***
DNOL e �1.605 0.201 (15.47)***
FCF þ 1.564 4.779 (28.19)***
N 7792
N Release ¼ 1 1256
Area under ROC curve 0.8391

Notes: Table 8 presents the results of a logistic regression predicting the presence of a VA release in a given firm-year on our primary domestic sample.
VARelease is an indicator variable taking the value of one if the firm-year VA_Effect is negative. FiveYearLoss is a count variable taking the values 0, 1, 2, 3, or 4,
corresponding to the number of pretax losses over the years t-4 to t. NOL is an indicator variable set equal to one if the tax loss carryforward (TLCF) is greater
than zero, DNOL is the change in TLCF from t-1 to t, and FCF is cash flows from operations minus capital expenditures (OANCF e CAPX) in t divided by total
assets (AT) in t-1.We outline our sample selection criteria in Table 1 Panel B and describe our Perl data extraction and variables in Appendices B and C. ***, **,
and * indicate two-tailed significance at 1%, 5%, and 10%, respectively.

24 In particular, among a sample of large firms, Heitzman and Lester (2019) document approximately 25 percent of firms that disclose a tax loss car-
ryforward in the income tax footnote are missing TLCF in Compustat, and Christensen et al. (2018) examine a random sample of 1050 observations and find
tax loss carryforward errors in approximately 31 percent of their observations. In addition, changes in TLCF do not necessarily indicate NOL usage, due to
events such as mergers and acquisitions, NOL expirations, etc. Actual NOL usage can only be observed on firms' tax returns, which are not publicly available.
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reconciliation data (our “out-of-sample” observations). We find that including Pr(VARelease) significantly reduces the
magnitude of the downward time trend and increases the explanatory power of the model. While Table 4 shows that a firm-
year-specific adjustment to GAAP ETR for the actual VA effect eliminates the GAAP ETR time trend, including Pr(VARelease) as
an additional independent variable in the time trend regression only adjusts for the average effect of VA release on GAAP ETR
in the sample, which we would not expect to fully eliminate the time trend.

4.6. Incorporating predicted VA release into cross-sectional tax avoidance models

Next, because most of the tax avoidance literature relies on cross-sectional tests,25 in Table 10, we explore how Pr(VAR-
elease) improves the explanatory power of a standard tax avoidance model. Specifically, we construct the following model,
which includes commonly used determinants of ETRs from the literature (e.g., Kubick et al., 2017; Guenther et al., 2019;
Dyreng et al., 2010):

GAAPðor cash ETR3Þi;t ¼ b0 þ b1Sizei;t þb2MTBi;t þ b3In tan giblesi;t þb4PPEi;t

þ b5EquityIncomei;t þb6Leveragei;t þb7ROAi;t þ b8R&D Expensei;t þ b9Advertisingi;t
þ b10FCFi;t þ b11NOLi;t þ b12DNOLi;t þb13VA Release Indicator or PrðVAReleaseÞ
þ Industry and Year Fixed effectsþ εi;t (4)

In Table 10 Panel A, we present results of estimating Equation (4) using GAAP ETRs. In Column 1, we present the baseline
regression using our domestic sample, and in Column 2, we include an indicator for firms in our sample with actual VA
releases. In Column 3, we include Pr(VARelease), calculated using the coefficients from Equation (3).26 We find significant
increases in the explanatory power of the cross-sectional GAAP ETRmodel when controlling for the probability of VA release;
the adjusted R-squared increases from 0.13 to 0.21. (The Vuong statistic comparing Columns 1 and 3 is �8.63***.)27 In Col-
umns 4 and 5, we repeat the analysis on our “out-of-sample” dataset. We find that including Pr(VARelease) significantly
increases the explanatory power of the GAAP ETR model. (The Vuong statistic comparing Columns 4 and 5 is �8.25***.)

Next, we test whether the inclusion of Pr(VARelease) improves the explanatory power of a cross-sectional cash ETR model.
For this analysis, we use Cash ETR3 as our dependent variable, because the results in Table 6 highlight that the downward bias
of VA on cash ETR resulting from tax loss carryforward usage lingers beyond the year of the VA release. Consistent with our
time-series analyses, we expect the inclusion of Pr(VARelease) tomore directly affect GAAP ETRs, because VA adjustments flow
directly through GAAP ETR; however, as with the analyses above, we still expect Pr(VARelease) to be a reasonable proxy for
NOL usage compared to available Compustat data. In Table 10 Panel B, we present the results of estimating Equation (4) on our
sample of domestic observations, replacing the dependent variable with Cash ETR3. Consistent with the GAAP ETR analysis,
we find that including Pr(VARelease) increases the explanatory power of a cash ETR model. (The Vuong statistic comparing

Table 9
GAAP ETR time trend analysis including Pr(VARelease) e domestic observations.

In-Sample Domestic Observations Out-of-Sample Domestic Observations

DV ¼ GAAP ETR Pred. (1)
Coeff. (t-stat)

(2)
Coeff. (t-stat)

(3)
Coeff. (t-stat)

(4)
Coeff. (t-stat)

Intercept þ 33.961*** 37.909*** 31.434*** 35.708***
(100.07) (118.08) (90.70) (106.50)

Time e �0.259*** �0.114*** �0.421*** �0.328***
(-7.63) (-3.62) (-10.84) (-8.65)

Pr(VARelease) e e �32.138*** e �27.058***
(-27.94) (-26.87)

N 7463 7463 9222 9222
Adj. R squared 0.0074 0.1691 0.0127 0.1067

Notes: In Table 9, we estimate Equation (1) controlling for predicted VA release, Pr(VARelease) calculated using the coefficients from Table 8 to estimate the
probability the observation includes a VA release in the year. Columns 1 and 2 are estimated using our sample of domestic observations for which we can
extract tax rate reconciliation data. Columns 3 and 4 are estimated on a sample of positive pretax domestic observations thatmeet our data requirements but
for whichwe cannot validate the tax rate reconciliation data using our Perl script.We outline our sample selection criteria in Table 1 Panel B and describe our
Perl data extraction and variables in Appendices B and C. ***, **, and * indicate two-tailed significance at 1%, 5%, and 10%, respectively.

25 For example, research documents ETR variation associated with governance (Armstrong et al., 2015), internal information environment (Gallemore and
Labro, 2015), ownership structure (Badertscher et al., 2013), manager and managerial characteristics (Dyreng et al., 2010; Chyz et al., 2017), and proximity to
IRS regional offices (Kubick et al., 2017), among other factors. See Hanlon and Heitzman (2010), Wilde and Wilson (2018), and Graham et al. (2012) for
reviews of the literature.
26 Because our measure of predicted VA release is a function of FCF, NOL, and DNOL, when we include Pr(VARelease) in the cross-sectional regression, we
exclude those variables as additional controls.
27 We thank Judson Caskey for making the Vuong Stata code available on his website.
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Columns 1 and 3 is �5.18***.) We find similar results in our out-of-sample tests in Columns 4 and 5.28 Across the panels of
Table 10, including Pr(VARelease) increases the adjusted R-squared of cross-sectional tax avoidance model by between 16 and
57 percent, depending on the specification.

Overall, our results suggest that VA releases offer an explanation for both time series and cross-sectional differences in
both GAAP and cash ETRs and highlight the importance of understanding a firm's loss history for interpreting measures of tax
avoidance.

Fig. 7. Comparing in-sample and out-of-sample observations. Panel A - Comparison of ETR trends e domestic observations in- and out-of-sample. Panel B -
Comparison of ETR trends e multinational observations in- and out-of-sample. Panel C - Comparing firms’ 10-K VA mentions in-sample and out-of-
sample e domestic observations. Panel D - Comparing firms’ 10-K VA mentions in-sample and out-of-sample e multinational observations. Notes:
Fig. 7 Panel A and B plots GAAP and cash ETR time trends comparing in-sample and out-of-sample observations for domestic and multinational firms,
respectively. The samples are taken from Table 10 (domestic) and online appendix Tables A.7 and A.8 (multinational). Panel C plots the mean log(1þMentionVA)
for our primary domestic sample and for Compustat observations meeting our initial data screens (35,826 out-of-sample) during our sample period. Panel D
likewise plots the mean log(1þMentionVA) for our primary multinational sample and for Compustat observations meeting our initial data screens (15,196 out-of-
sample) To capture this information for both samples, we employ a Perl script to gather MentionVA (the count of the number of times the phrase “valuation
allowance” is mentioned within 100 characters of the word “tax” in firms' 10-Ks).

28 Replacing the dependent variable with a one-year cash ETR (untabulated) reduces the increased explanatory power of including Pr(VARelease) in the
model. In sample, the base regression adjusted R-squared is 0.12, and out-of-sample the base regression adjusted R-squared is 0.12. Including Pr(VARelease)
increases the adjusted R-squared to 0.16 and 0.15, respectively.
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Fig. 7. (continued).

Table 10
Testing cross-sectional explanatory power in tax avoidance models including Pr(VARelease) e domestic observations.

Panel A e GAAP ETR
tax avoidance e domestic observations

(1)
In-sample
base
regression

(2)
In-sample
including
Release Indicator

(3)
In-sample
including
Pr(VARelease)

(4)
Out of
sample
base
regression

(5)
Out-of-sample
including
Pr(VARelease)

DV ¼ GAAP ETR Coeff. (t-stat) Coeff. (t-stat) Coeff. (t-stat) Coeff. (t-stat) Coeff. (t-stat)

Intercept 25.852*** 31.606*** 32.418*** 20.128*** 26.015***
(16.01) (21.36) (21.31) (11.27) (14.82)

Size 1.122*** 0.492*** 0.408*** 1.568*** 0.929***
(6.87) (3.43) (2.61) (8.49) (5.15)

MTB �0.430*** �0.379*** �0.366*** �0.441*** �0.440***
(-4.86) (-4.93) (-4.63) (-5.12) (-5.11)

(continued on next page)
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4.7. Multinational results

In the online appendix, we present similar analyses for the multinational sample. Consistent with the literature, we find
that much of the decline in their GAAP ETRs over time is driven by the effect of international operations (i.e., increasing
foreign-source income and declining foreign tax rates). Similar to the domestic sample, we find that VA effects are frequent
and have a large average effect on GAAP ETRs. However, unlike the domestic sample, VA effect in this sample does not exhibit
a significant time trend and thus does not significantly explain the decline in GAAP ETRs for multinationals over time.

Table 10 (continued )

Panel A e GAAP ETR
tax avoidance e domestic observations

(1)
In-sample
base
regression

(2)
In-sample
including
Release Indicator

(3)
In-sample
including
Pr(VARelease)

(4)
Out of
sample
base
regression

(5)
Out-of-sample
including
Pr(VARelease)

DV ¼ GAAP ETR Coeff. (t-stat) Coeff. (t-stat) Coeff. (t-stat) Coeff. (t-stat) Coeff. (t-stat)

Intangibles 3.510*** 2.500** 2.892** 4.500*** 3.349**
(2.69) (2.11) (2.36) (3.10) (2.41)

PPE �0.970 �1.190* �1.039 �1.2320 �1.228
(-1.43) (-1.90) (-1.63) (-1.58) (-1.60)

EquityIncome �114.045** �102.091 �114.160* �176.220*** �187.084***
(-2.03) (-1.57) (-1.89) (-3.36) (-3.47)

Leverage �4.599*** �1.911* �1.965* �9.507*** �96.772***
(-4.02) (-1.89) (-1.93) (-8.36) (-6.06)

ROA 22.968*** 17.308*** 16.459*** 25.759*** 18.263***
(8.71) (6.95) (7.42) (8.69) (6.29)

R&D Expense �73.933*** �48.365*** �46.640*** �78.071*** �54.625***
(-12.05) (-8.85) (-7.90) (-13.16) (-9.74)

Advertising 10.619** 9.717** 10.852** 8.890 11.086
(2.33) (2.35) (2.52) (1.11) (1.49)

FCF �4.795** �2.645 e �10.762*** e

(-2.19) (-1.32) (-4.28)
NOL �4.839*** �1.556*** e �2.577*** e

(-8.36) (-2.94) (-4.07)
DNOL 5.510 �1.383 e 5.726* e

(1.56) (0.46) (1.69)
Release Indicator e �17.337*** e e e

(-22.99)
Pr(VARelease) e e �27.161*** e �21.516***

(-18.63) (-16.16)
Year and industry FE Yes Yes Yes Yes Yes
N 7463 7463 7463 9222 9222
Adj. R-squared 0.1329 0.2728 0.2091 0.1190 0.1620

Panel B e Three-year cash ETR
tax avoidance e domestic observations

(1)
In-sample
base
regression

(2)
In-sample
including
Release Indicator

(3)
In-sample
including
Pr(VARelease)

(4)
Out of s
ample base
regression

(5)
Out-of-sample
including
Pr(VARelease)

DV ¼ Cash ETR3 Coeff. (t-stat) Coeff. (t-stat) Coeff. (t-stat) Coeff. (t-stat) Coeff. (t-stat)

Main control variables
omitted for brevity

Release Indicator e �6.672*** e e e

(-7.00)
Pr(VARelease) e e �24.062*** e �20.347***

(-11.99) (-10.19)
Year and industry FE Yes Yes Yes Yes Yes
N 4727 4727 4727 5292 5292
Adj. R-squared 0.1831 0.2016 0.2124 0.1876 0.2181

Notes: Table 10 Panel A includes the results of estimating cross-sectional tax avoidance models (Equation 4), with GAAP ETR as the dependent variable.
Column 1 does not include any additional variables; Column 2 includes an indicator set equal to one if the observation has a VA release (i.e., VA_Effect< 0) in
the year (Release Indicator). Column 3 includes Pr(VARelease), calculated using the coefficients from Table 8 to estimate the probability the observation
includes a VA release in the year. In Columns 4 and 5, we estimate Equation (4) on a sample of domestic observations that meet our data requirements but
for which we cannot validate the tax rate reconciliation data using our Perl script and include the same control variables. In Panel B, we repeat the tests
from Panel A on a sample of domestic observations, replacing the dependent variable with cash ETR3. The coefficients on control variables are suppressed.
All regressions include industry (Fama-French 17) and year fixed effects. We outline our sample selection criteria in Table 1 Panel B and describe our Perl
data extraction and variables in Appendices B and C. ***, **, and * indicate two-tailed significance at 1%, 5%, and 10%, respectively.
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Furthermore, we test whether VAs influence cross-sectional inferences about ETRs for multinationals. Thus we estimate
Equation (3) on this sample to generate Pr(VARelease). Consistent with our domestic findings, we document a significant
increase in explanatory power incorporating an estimation of VA release into GAAP and cash ETR models of tax avoidance.
Finally, we demonstrate similar trends using the Henry and Sansing (2018) measure D and D GAAP among our multinational
observations and conclude that the VA bias we document above also affects their measure among multinational firms.

Overall, while VA releases do not contribute significantly to multinationals' GAAP ETR time trends, our results offer
important insights into cross-sectional differences in both GAAP and cash ETRs. As with our domestic analyses, we highlight
the importance of understanding a firm's loss history for interpreting measures of tax avoidance.

4.8. Outlier analyses

To examine the effect of outliers on the inference that eliminating the effect of VAs on ETRs significantly decreases the
downward domestic GAAP ETR trend, we conduct three analyses, reported in the online appendix. First, in Table A.9 Panel A,
we estimate a two-stage weighted least squares procedure developed by Welsch (1980), which minimizes the influence of
outliers without discarding their information. In Table A.9 Panel B, we eliminate influential observations as measured by the
DFFITS (Belsley et al., 1980). In Table A.9 Panel C, we eliminate influential observations as measured by DFBETA (Belsley et al.,
1980). For each of these panels, in Column (1), we estimate our time trend regression with GAAP ETR as the dependent
variable, and in Column (2) we estimate our time trend regression with GAAP ETR excluding VA_Effect as the dependent
variable. Across all three outlier analyses, we continue to observe that the exclusion of VA_Effect from GAAP ETR significantly
reduces the coefficient on Time.

5. Conclusion

Investors, policymakers and researchers share an interest in firms' tax avoidance, often using ETRs to compare tax burdens
across firms and over time with an assumption that low ETRs result from firms' deliberate tax planning. However, since ETRs
are a summary measure of a firm's transactions, it is important to understand the sources of their variation. We exploit a
unique dataset of hand-collected tax rate reconciliations, providing insight into the frequency, tax rate effect, and dollar
magnitude of specific differences between the statutory tax rate and firms' GAAP ETRs. Additionally, we provide detailed
analyses of the sources of declining GAAP ETRs and provide insight into some of the key drivers of the declining cash ETRs
observed by Dyreng et al. (2017).

First, we document that both domestic and multinational firms have significant GAAP ETR-decreasing effects of VAs,
highlighting how VAs affect inferences about the level of tax avoidance. Furthermore, we show the observed decline in
domestic firms’ GAAP ETRs over time primarily results from VA releases. However, since the GAAP ETR benefit of VA releases
stems from prior losses, our results suggest that the decrease in domestic firm ETRs over time reflects changes in firm
economics rather than intentional tax planning. Lastly, for non-VA domestic observations with a less significant downward
trend in GAAP ETRs, we document the trend is associated with two specific tax incentives (DPAD and research credits).
Overall, our results suggest that the observed tax avoidance of domestic firms largely stems from loss history and changes to
tax laws rather than intentional tax avoidance.

Given the importance of understanding and adjusting for the VA effects on ETR measures, we develop a parsimonious
model of the probability of VA release. We demonstrate that our measure significantly improves the explanatory power of
time-series tax avoidance models of domestic firms as well as cross-sectional models for both domestic and multinational
firms. The bias we document can affect other measures of tax avoidance as well. Hanlon and Heitzman (2010) provide a list of
12 tax avoidance measures employed in the literature. Of these, nine are based on either cash taxes paid or GAAP tax expense
(i.e., GAAP ETR, current ETR, cash ETR, long-run cash ETR, ETR differential, DTAX, total book-tax differences (BTD), temporary
BTD, and abnormal total BTD). Each of these measures potentially suffers from bias associated with a firm's loss history. Thus
our predicted VA release measure can be used to adjust for the effects of VA releases or prior losses in regressions using these
measures.

In December 2017, the Tax Cuts and Jobs Act (TCJA) drastically changed the taxation of U.S. firms. The law reduces the
statutory corporate tax rate, decreasing the tax burden on domestic operations and thus reducing the difference in ETRs
between domestic firms and multinationals. Additionally, the TCJA eliminates firms’ ability to carry losses back and allows an
indefinite carryforward period but limits the use of carryforwards to a percentage of future taxable income. Overall, these
changes may increase the probability that firms with tax losses will generate tax loss carryforwards and record VAs,
potentially magnifying the effect we observe in our study.
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Appendix A

Illustration of relations between pretax losses, valuation allowances, and GAAP and cash ETRs

Year Ended December 31, 2013 2014 2015 2016

Pretax Income (Loss) (10,000) 6000 2000 3000
Tax Expense (Benefit) at 35% statutory rate (3500) 2100 700 1050
Change in valuation allowance 3500 (2100) (1400) 0
Total GAAP Tax Expense (Benefit) 0 0 (700) 1050
GAAP ETR 0% 0% �35% 35%
Cash Taxes Paid 0 0 0 350
Cash ETR 0% 0% 0% 11.7%

Summary and key takeaways: Cumulative pretax income for the four years is $1,000, and cumulative GAAP and cash
taxes are $350, meaning the cumulative GAAP and cash ETRs are exactly 35 percent, as expected. However, the mean of the
annually computed GAAP and cash ETRs are 11.7 percent and 3.9 percent, respectively (assuming, as most ETR studies assume,
that year 2013 is omitted as a loss year and the 2015 year's GAAP ETR is winsorized at zero percent rather than a negative
amount). This downward bias in the mean ETRs directly results from both the exclusion of the loss year and the effects of the
VA (NOL) on future GAAP (cash) ETRs.

Notes:
We assume that there are no book/tax differences, other than the net operating loss.
2013: The firm's pretax loss does not generate cash tax savings in the current period but rather generates a $10,000 tax loss

carryforward (NOL). The firm establishes a corresponding deferred tax asset of $3500 (i.e., NOL of $10,000 � 35 percent
statutory tax rate). Because management believes it is not “more likely than not” that the tax loss carryforward will be used in
future periods (i.e., the firm will not have adequate future taxable income), the firm establishes a full valuation allowance
against the deferred tax asset and records the following journal entries for 2013.

Deferred Tax Asset $3500
Income Tax Expense $3500

To record the deferred tax benefit of the creation of the net operating loss
(1)

Income Tax Expense $3500
Valuation Allowance $3500

To record a full valuation allowance against the NOL deferred tax asset
(2)

2014: The firm generates $6000 of pretax income. A 35 percent statutory tax rate results in $2100 of expected GAAP tax
expense and $2100 of expected cash taxes paid. However, the firm uses $6000 of the $10,000 tax loss carryforward, resulting
in an ending tax loss carryforward balance of $4,000, reducing actual cash taxes paid to $0. The firm reverses the portion of
the valuation allowance that is associated with the NOL that has been used. However, the firm determines that the remaining
NOL carryforward is not “more likely than not” to be used, so no additional valuation allowance is released. After the entries
below, the deferred tax asset for the NOL will be $4000 * 35 percent ¼ $1,400, offset fully by the remaining $1400 valuation
allowance. The firm makes the following entries for 2014.

Income Tax Expense $2100
Deferred Tax Asset $2100

To record tax expense for consumption of the net operating loss
(3)

Valuation Allowance $2100
Income Tax Expense $2100

To record the partial release of the valuation allowance
(4)

2015: The firm generates $2000 of pretax income. A 35 percent statutory tax rate results in $700 of expected GAAP tax
expense and $700 of expected cash taxes paid. However, the firm uses $2000 of the remaining $4000 tax loss carryforward,
resulting in an ending tax loss carryforward balance of $2000 and reducing actual cash taxes paid to $0. In addition, due to
expectations of higher future profitability, the firm determines that the remaining tax loss carryforward is “more likely than
not” to be used, so the firm reverses the remainder of the valuation allowance, creating a negative total GAAP tax expense and
generating a negative GAAP ETR, which would generally be winsorized to zero in tax studies. The firm makes the following
entry to its valuation allowance.
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Income Tax Expense $700
Deferred Tax Asset $700

To record tax expense for consumption of the net operating loss
(5)

Valuation Allowance $1400
Income Tax Expense $1400

To release the remaining valuation allowance balance ð$700 from net operating loss used in 2015;
$700 from release of VA due to expected future profitabilityÞ

(6)

2016: The firm generates $3000 of pretax income. A 35 percent statutory tax rate results in $1050 of GAAP tax expense and
$1050 of expected cash taxes paid. The firm exhausts the final $2000 of its tax loss carryforward from 2013, reducing actual
cash taxes paid by $700 ($2000 � 35 percent) to $350. This results in a cash ETR of 11.7 percent. GAAP ETR remains at 35
percent, since the valuation allowance was fully released in the prior year. There is no entry for the valuation allowance in
2016.

Income Tax Expense $700
Deferred Tax Asset $700

To record tax expense for consumption of the net operating loss
(7)

Income tax Expense $350
Income Taxes Payable $350

To record cash income taxes payable
(8)

Comparing the effect of recording and releasing VA on GAAP and cash ETRs:Note that, if the firm generated an NOL but
did not record a VA, in the above example, the cash ETR effects would remain the same. However, the firmwould not record
entries (2), (4), or (6) and the GAAP ETR would be 35 percent in all years. Thus, while NOLs affect cash ETRs, the recording and
releasing of the VA affects the GAAP ETR.

Appendix B. Perl script data collection

We download all 10-Ks electronically available from the SEC website between 1996 and 2015, using a set of Perl scripts
developed by Andy Leone. We develop two sets of Perl scripts to locate and extract the tax rate reconciliation table, one script
for plain-text filings (generally present in 2004 and earlier years) and another for HTML filings (more common in later years).
GAAP permits firms to report this table in either percentages or dollars, and our program converts all dollar tables into
percentages. We extract the data by firm-year.

ASC 740 does not prescribe precise location, wording, or presentation format for the tax rate reconciliation table. As such,
our Perl script is unable to identify and extract the tax rate reconciliation table for every firm-year.29

There are two primary reasons that a firm-year might not be included in our sample.

1. The Perl script fails to locate the tax rate reconciliation table within the 10-K, based on our search algorithm.30 Alterna-
tively, if the firm provides the tax rate reconciliation in narrative form only, the program will not collect the observation,
since it is not in tabular format.

2. Furthermore, to confirm the accuracy of our data extraction, we compare the total of the extracted table (the firm's GAAP
ETR) to the GAAP ETR computed from Compustat (TXT/PI). For firms that have equity ownership reporting, we compute an
alternative measure of GAAP ETR as TXT/(PI-ESUB). To ensure the integrity of our data, we discard any firm-year obser-
vations where our Perl data differs from Compustat GAAP ETR computations by more than 0.10 (i.e., the extracted and
calculated GAAP ETRs differ by more than 0.10 percentage points). This could occur if the Perl script identifies a nontax
table as the tax rate reconciliation table, if the firm's tax footnote reverses the normal order of the prior and current year
columns, or if the firm presents the tax rate reconciliation in an unusual way (for example, listing each year in a separate
ETR reconciliation table, with the earliest year listed first).

Sample validation tests
While we design our Perl extraction and validation process conservatively to capture firm-year observations with veri-

fiable and accurate data, this process may bias our sample. Thus we conduct several tests on the observations excluded from

29 In addition, after identifying the table, there are other challenges to extracting this data. For example, for firms that present dollar-based tax rate
reconciliation tables, our script must determine the scale of the dollar amounts presented in the footnote (i.e., whether the numbers presented are in
thousands, millions, etc.) to correctly convert the amounts into percentages.
30 We search for the word “statutory,” which is very frequently included in the first line of firms' ETR tables (generally as part of the phrase “taxes
computed at the statutory tax rate”). Though very common in ETR tables, it is seldom used in other locations in the financial statements, which limits the
collection of erroneous tables.
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ourmain tests, due to our inability to extract tax rate reconciliation data, to ensure our sample is representative of the broader
Compustat universe.

We first examine whether firm size, performance, and tech-industry membership predicts whether a firm-year obser-
vation is included in our sample. In particular, we run a logistic regression of a dichotomous sample membership variable on
various determinants. The results suggest that ROA and size are positively associated with sample membership. However, we
note that the area under the ROC curve is only 0.563; thus these determinants as a whole are not good predictors of whether
an observation will be included in our sample.

Sample Membership e Domestic and multinational

Domestic Multinational

DV ¼ Sample Coeff. Odds Ratio Wald
Chi-Squared

Coeff. Odds Ratio Wald
Chi-Squared

Intercept �0.425 0.654 (82.34)*** �0.223 0.800 (20.56)***
logMVE 0.019 1.020 (5.19)** 0.031 1.031 (18.59)***
MTB 0.001 1.001 (0.01) 0.003 1.003 (0.51)
ROA 1.754 5.778 (138.25)*** 0.395 1.484 (7.391)***
Tech �0.038 0.963 (0.65) �0.011 0.989 (0.72)
N 17,728 23,641
N Sample ¼ 1 8400 12,068
Area under ROC curve 0.563 0.524

Notes: This table presents the results of a logistic regression predicting whether our Perl program extracts a particular firm-year. Sample is an indicator
variable taking the value of one if the firm-year is in our primary sample, zero otherwise. logMVE is the natural log of the market value of equity in t
(PRCC_F*CSHO).MTB is defined as market value of equity in t divided by book value of equity (CEQ) in t. ROA is pretax book income (PI) in t divided by total
assets (AT) in t-1. Tech is a dichotomous variable coded 1 if the firm's Compustat reported SIC is 2833e2836, 8731e8734, 7371e7379, 3570e3577, or
3600e3674; otherwise Tech is coded as zero. ***, **, and * indicate two-tailed significance at 1%, 5%, and 10%, respectively.

In Fig. 7, we graphically examine ETR time trends in using the in-sample and out-of-sample sets from Table 10 (domestic)
and online appendix Tables A.7 and A.8 (multinational) to identify whether our sample of extracted and verified observations
exhibit different time trends that might affect the generalizability of our results. In Panel A (Panel B), we graph the GAAP and
cash ETR for domestic (multinational) firm-years and find that the trends are similar between in-sample and out-of-sample
firm-years. Overall, we do not observe differences that suggest our sample affects our results.

In addition, to consider whether the presence of VAs differs between our extracted and validated sample and the excluded
observations, we design a Perl script to identify anymention of “valuation allowance”within 100 characters of the word “tax”
in a firm's 10-K (which includes MD&A, financial statements, footnotes, and other disclosures) and tabulate the number of
occurrences as MentionVA among a sample of firms excluded from our analyses.31 In Fig. 7 Panels C and D, we graph the
annual mean of log(1þMentionVA) for our sample firms and find similar trends between our domestic andmultinational firm
samples and the broader sample of firm-years in the Compustat dataset for which we could not collect rate reconciliations
using our detailed Perl script. Overall, we conclude that the ETR trends and the propensity to mention VAs in the 10-K are
similar, reducing concern that the effects we document are unique to our sample.

Finally, as further evidence that our sample represents the broader population of Compustat firms, our predictedmeasures
of loss-year effects on GAAP and cash tax outcomes, developed from our sample, perform relatively well (Tables 9 and 10 and
online appendix Tables A.7 and A.8) on out-of-sample analyses.

Appendix C. ETR taxonomy and variable descriptions

Rate reconciliation components. As described in Appendix B, we develop a Perl script to collect detailed information from each firm's tax rate reconciliation
schedule. We group these individual line items into the categories below.

Reconciling item Description

Depletion Under IRC x613, certain firms are allowed depletion deductions for costs associated with natural resources. To the extent that
these deductions are unrelated to financial statement basis in the underlying mineral rights, firms record excess deductions as
permanent benefits that reduce the GAAP ETR.

DivReceivedDed IRC x243 provides a 70 percent to 100 percent deduction for dividends received frommost non-affiliated, domestic corporations,
resulting in a permanent difference between book and taxable income.

31 The resulting sample for this analysis consists of 10,840 in-sample and 35,826 out-of-sample domestic (12,404 in-sample and 15,196 out-of-sample
multinational) observations.
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(continued )

Reconciling item Description

InProcessR&D Prior to SFAS 141R (2008), if a firm allocates a portion of the stock purchase price of an acquired firm to in-process research and
development and the amount was subsequently written off, the write-off creates an adverse permanent difference that
increases the GAAP ETR.

Intang&GW Prior to SFAS 142 (2001), firms generally capitalized and amortized goodwill for financial statement purposes. If the firm had no
tax basis in the goodwill, this financial statement expense without a corresponding tax deduction would give rise to an adverse
permanent difference and would appear in the tax rate reconciliation as a positive value. However, after SFAS 142, goodwill was
no generally longer amortizable for financial statement purposes, so the frequency of this item declined in the tax rate
reconciliations. After 2001, firms test goodwill for impairment, and any impairment recorded for financial statement purposes
will result in an adverse permanent difference and appear in the tax rate reconciliation as a positive value.

International If a U.S. firm's foreign subsidiaries operate in jurisdictions where the tax rate is lower than the U.S. statutory rate and the firm
identifies the earnings as permanently reinvested under APB 23, these lower foreign rates will result in a favorable decrease in
the GAAP ETR. However, simply having foreign earnings taxed at lower rates will not, by itself, affect the GAAP ETR.

LifeIns Under IRC x101, proceeds from life insurance payouts are not taxable, nor are increases in cash surrender value, resulting in a
decrease in the GAAP ETR.

M&A This difference often results from merger and acquisition transaction-related costs that are not deductible for tax purposes.
DPAD IRC x199 allows firms a tax deduction for a portion of domestic manufacturing profits. The benefit phases in with a 3 percent

deduction in 2005, rising to 9 percent for years 2010 and later. Since there is no corresponding financial statement expense,
firms recognize the benefit of this incremental tax deduction as a reduction in the GAAP ETR.

Meals&Ent IRC x274(n) disallows a deduction of 50 percent of most meal and entertainment costs, resulting in a permanent difference
between book and taxable income.

MinorityInt For GAAP, firms subtract the pretax income associated with minority ownership from pretax income. However, if the parent
owns at least 80 percent of the stock of a domestic subsidiary, the consolidated tax return generally includes 100 percent of the
subsidiary's income, resulting in a permanent difference between GAAP and taxable income.

Miscellaneous This is a residual categorywe create to capture infrequent items not included in other categories. Examples from the data include
“implied interest on structured note,” “the rate effect of a non-deductible fine from the EPA,” “book vs. tax bond differences,”
“non-deductible amortization,” “nontaxable income earned,” etc.

MuniInterest Interest income on municipal bonds is generally not taxable under IRC x103, resulting in a decrease to the GAAP ETR.
NOL This category captures the permanent GAAP ETR effect of tax net operating losses (NOLs), including NOL carrybacks, expiration

of existing NOLs, or limitations on the use of NOLs.
NonDedExp Firms broadly categorize items as “nondeductible expenses.” We cannot see the particular types of expenses included for each

firm. We retain firms' terminology and group all “nondeductible expense” effects items in this category.
OtherCredits This category includes a variety of infrequently identified credits such as low-income housing credits, orphan drug credits,

alternative fuel tax credits, work opportunity credits, etc. Research credits are included in a separate category, and foreign tax
credits are included in the international category.

Other SEC Regulation S-X, Rule 4e08(h) requires firms to disclose all significant items, defined as amounts that aremore than 5 percent
of the product of pretax income times the statutory tax rate. Below this level, firms aggregate differences into a single category,
typically labeled as “other” in the tax rate reconciliation.

PermDiff Similar to the nondeductible expenses category, firms use this category for a variety of items that will never be deductible. We
retain firms' terminology and group all permanent difference effects items in this category.

PYandAudit This category contains changes in the GAAP ETR that arise from tax authority audits, beyond the amounts previously reserved.
Amounts may be positive or negative, depending on the size of any audit adjustment and the amount previously reserved.

ResearchCredit IRC x41 provides a credit for incremental research and experimentation spending, resulting in a favorable GAAP ETR difference.
State Since the beginning point of the tax rate reconciliation table is the Federal statutory rate, the state tax burden appears in the

table as a positive value, increasing the GAAP ETR.
StockOption Virtually all observations with a stock option reconciling item are after the effective date of SFAS 123R, and most represent

shortfalls in tax benefits associated with stock options. These shortfalls occur when the actual stock option tax benefit at exercise
is lower than the firm's estimated tax benefit at issuance. Since firms record excess tax benefits as capital but record shortfalls in
tax benefits as an increase in tax expense (unless an APIC pool is available), stock options tend to have either no effect or an
increasing effect on the GAAP ETR. This also includes the effect of x162(m) limiting the deductibility of executive compensation.

UncertTaxPositions FIN 48 (codified as ASC 740-10-25-6), requires firms to establish a financial statement reserve for uncertain tax positions. De-
recognizing these benefits results in a GAAP ETR impact, unless the effect relates to temporary differences

VA A firm records a deferred tax asset for the benefits of net operating loss and credit carryforwards, creating a temporary book-tax
difference. However, when a firm determines that it is more likely than not that the benefits of these deferred tax assets will not
be realized, they are required to record a valuation allowance. Under ASC-740-10-30-5(e), when firms establish, increase, or
decrease a valuation allowance as an adjustment to the deferred tax asset, the effect of the VA on tax expense is generally treated
as a permanent difference on the GAAP ETR reconciliation schedule.

Variable descriptions

GAAP ETR Total tax expense scaled by pretax income (TXT/PI)

cash ETR Cash taxes paid scaled by pretax income less special items (TXPD/(PI-SPI))
cash ETR3 Three-year sum of cash taxes paid (TXPD) in t, tþ1, and tþ2, scaled by three-year sum of pretax income (PI) in t, tþ1, and tþ2 less the

sum of special items (SPI) in t, tþ1, and tþ2

(continued on next page)
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Appendix D. Supplementary data

Supplementary data to this article can be found online at https://doi.org/10.1016/j.jacceco.2020.101317.
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(continued )

GAAP ETR Total tax expense scaled by pretax income (TXT/PI)

D Following Henry and Sansing (2018), the difference between cash taxes paid, with an adjustment for the change in tax refunds
receivable, and the product of pretax income and the statutory tax rate, and scaled by market value of assets ((TXPD e (TXR t-TXRt-1)-
(0.35*PI)/(ATþ((PRCC_Q*CSHO)-SEQ))

D GAAP D modified for GAAP tax expense (TXT-(0.35*PI)/(ATþ((PRCC_Q*CSHO)-SEQ))
Size Natural log of total assets (AT) in t-1
MTB Market value of equity (PRCC_F*CSHO) in t divided by book value of equity (CEQ) in t
Intangibles Intangible assets (INTAN) in t divided by total assets (AT) in t-1
PPE Gross plant, property, and equipment (PPEGT) in t divided by total assets (AT) in t-1
EquityIncome Unconsolidated earnings in t (ESUB) divided by total assets (AT) in t-1. If ESUB is missing, it is set to zero
Leverage Total debt (DLTT þ DLC) in t divided by total assets (AT) in t-1
ROA Pretax book income (PI) in t divided by total assets (AT) in t-1
R&DExpense Research and development expense (XRD) in t divided by total assets (AT) in t-1. If XRD is missing, it is set to zero.
Advertising Advertising expense (XAD) in t divided by total assets (AT) in t-1. If XAD is missing, it is set to zero.
Foreign Pretax foreign income (PIFO) in t divided by total assets (AT) in t-1. If PIFO is missing, it is set to zero.
FCF Cash flows from operations minus capital expenditures (OANCF-CAPX) in t divided by total assets (AT) in t-1.
NOL Set equal to 1 if tax loss carryforward (TLCF) is great than zero. Set equal to zero otherwise.
DNOL Tax loss carryforward in t minus tax loss carryforward in t-1 (DTLCF) divided by total assets (AT) in t-1.
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