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Abstract

Previous studies have shown that qualitative disclosure contains information that
facilitates the assessment of future firm outcomes. We first connect to this litera-
ture on early signals by showing that qualitative disclosure also specifically contains
information about future ETR as one relevant firm outcome. Using the tax footnote
from 10-K filings of all publicly traded U.S. firms over the period from 2000 to
2021, we show that year-over-year tax footnote modifications are an early signal of
impending changes in ETR. When specifically considering the timeliness of this
signal, we find that tax footnote modifications are associated with future changes
in ETR at least three years in advance. Second, we investigate, as our main focus
of analysis, asymmetry in timeliness. Here, we find that tax footnote modifications
preceding increases in ETR occur relatively earlier (and are greater) than do (are)
tax footnote modifications preceding decreases in ETR. We additionally use word
lists to directly identify relevant underlying processes for changes in ETR and to
investigate asymmetric timeliness conditional on the underlying process. Overall,
our results indicate that firms strategically manage their tax disclosure in accordance
with the ”accounting conservatism” hypothesis proposed by Basu (1997).
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1 Introduction

It is well established that qualitative financial disclosure enables better assess-
ment of future firm outcomes. Prior studies in this realm have shown that quali-
tative disclosure contains information about future earnings (Li 2010; Cohen et al.
2020; Chen et al. 2022), future sales (Bryan 1997; Sun 2010), future operating cash
flows (Bryan 1997), future profitability (Sun 2010; Cohen et al. 2020), future firm-
level bankruptcies (Cohen et al. 2020), and the number of analysts following a firm
(Lehavy et al. 2011). It is also well established that firms manage the quality of their
financial disclosure both to highlight favorable changes in firm outcomes (Li 2010;
Bozanic and Thevenot 2015) and to conceal unfavorable changes in firm outcomes
(Li 2008; Dyer et al. 2017; Cazier and Pfeiffer 2017).

We relate to the literature that investigates whether tax disclosure contains
early signals about future ETR as one relevant firm outcome. Prior studies in
this realm have shown that both disclosure of tax risk factors (Campbell et al.
2019) and more elaborate discussion of tax strategies (Bogacheck et al. 2023)
enable better assessment of future ETRs. Confirming the relevance of such find-
ings, further research has demonstrated that higher quality tax disclosure also
improves analysts’ forecasts of ETR (Hutchens 2017; Burd 2022; Chychyla et al.
2022). Another body of literature has shown deliberate tax disclosure manage-
ment. To this end, firms primarily highlight favorable changes in ETR while
concealing unfavorable changes in ETR (Hope et al. 2013; Akamabh et al. 2018;
Inger et al. 2018; Flagmeier et al. 2021; Chychyla et al. 2022). Moreover, firms
choose to voluntarily disclose nonmandatory tax information to preempt nega-
tive stakeholder reactions which may arise from relying solely on insufficient
or unclear mandatory tax information (Balakrishnan et al. 2019; Bedard et al.
2010; Chen et al. 2023).

We examine tax footnotes by means of natural language processing and assess
firm-level tax disclosure similarity year-over-year. In our analysis, we focus spe-
cifically on the tax footnote as being arguably the most relevant source of tax
information and allow for any type of modification, i.e., capturing changes in
content and changes in wording and complexity. As our measure of tax foot-
note modifications, we use the difference score developed by Brown and Tucker
(2011). We connect to previous literature (Campbell et al. 2019; Bogacheck et al.
2023) by first investigating timeliness and confirming that firm-level tax footnote
modifications are indeed an early signal of impending changes in ETR. Second,
as our main analysis, we investigate asymmetry in timeliness conditional on the
direction of the impending change in ETR.! Hence, we add to the long standing
debate between the “accounting conservatism” hypothesis (e.g., Basu 1997) and
the ”good news early, bad news late” hypothesis (e.g., Begley and Fischer 1998).

! Note that we do not specifically aim to predict the economic magnitude of future changes but are
merely interested in the asymmetry of timeliness of the early signal.
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In general, an increasing ETR is considered bad news due to reduced resources
being available to the firm. Finally, we investigate whether these effects are con-
ditional on common types of underlying processes that may ultimately impact
ETR. Naturally, tax footnote modifications do not by themselves cause changes in
ETR. However, both are likely initiated by the same underlying process, such as a
tax audit, that tends to run for multiple periods and impacts with different timing
the tax footnote and ETR. To identify conditional effects, we construct word lists
for four distinct underlying processes, namely tax audits, capital structure (e.g.,
changes in ownership), legislation&litigation (e.g., pending tax-related lawsuits),
and tax avoidance (e.g., incorporation of foreign subsidiaries in tax havens).

Using 10-K filings of all publicly traded U.S. firms over the period from 2000 to
2021, our timeliness analysis shows that tax footnote modifications are associated
with future changes in ETRs of at least three years in advance. Regarding specifi-
cally the asymmetry of timeliness, we find that tax footnote modifications preceding
increases in ETR occur relatively earlier and have greater economic magnitude than
do tax footnote modifications preceding decreases in ETR. Furthermore, we observe
tax footnote modifications in the year of the change of the ETR itself, indicating that
the tax footnote is also utilized to explain changes in ETR that have already mate-
rialized. We observe these effects both for increases and decreases in ETR; but the
economic magnitude of this effect is again greater for increases in ETR.

We also find that asymmetric timeliness is conditional on the underlying process
that is associated with tax footnote modifications.? Specifically, tax footnote modi-
fications that speak to tax avoidance occur three years prior to the corresponding
increase in ETR, whereas they occur only one year prior to decreases in ETR. More-
over, tax footnote modifications that speak to tax audits and capital structure changes
occur two years prior to increases in ETR, and we find no effect prior to decreases
in ETR. Finally, tax footnote modifications that speak to legislation&litigation occur
one year prior to both increases and decreases in ETR.

Considered jointly, we contribute to the literature first by showing that firms stra-
tegically manage their tax disclosure, resulting in asymmetric timeliness of tax foot-
note modifications as early signals of impending changes in ETR. Second, we pro-
vide support specifically for the ”accounting conservatism” hypothesis as proposed
by Basu (1997). Consequently, outside stakeholders must consider asymmetric time-
liness when assessing future ETR from tax disclosure information.

The remainder of the paper is structured as follows. Section 2 summarizes the
related literature, and building on this, Sect. 3 presents the development of our
hypotheses. Section 4 discusses the corresponding empirical strategy, whereas
Sects. 5 and 6 present the data and the results. Finally, we provide an array of robust-
ness tests in Sect. 7 and Sect. 8 concludes the paper.

2 We note that there is no underlying process that can unambiguously be associated with either increases
or decreases in ETR. We more elaborately discuss potential directional effects of the underlying pro-
cesses in Sect. 3.3.
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2330 R. Ullmann, S. Worle

2 Background and related literature
2.1 Association of tax disclosure and future ETR

Any changes in ETR are ultimately initiated by a tax-related underlying process.
Tax disclosures aim to reduce information asymmetry regarding these ongoing
underlying processes between a firm’s inside and outside stakeholders. Hence,
higher quality tax disclosure enables better prediction of ETR. Prior studies have
shown that tax disclosure contains early signals for future ETRs. For instance,
Campbell et al. (2019) show an association between the level of disclosure of tax
risk factors and future lower Cash ETRs. In addition, they show that tax risk fac-
tor disclosures are positively associated with stock returns, indicating that inves-
tors incorporate the association between tax-related risks and future ETR into
stock prices at the time of disclosure. More recently, Bogacheck et al. 2023 show
that discussion of tax planning in the 10-K is associated with future Cash ETRs.
Specifically, they use topic modeling techniques to identify topics discussed
throughout the 10-K. Building on Wilde and Wilson (2018), Bogacheck et al.
(2023) then map the identified topics to the three categories of agency, imple-
mentation and outcome factors and show that more elaborate discussion of these
three categories in the 10-K enables better prediction of future ETR.

Confirming the relevance of these findings, research has demonstrated that
higher quality tax disclosure also improves analysts’ forecasts of ETR. To this
end, Hutchens (2017) finds that disclosing more quantitative information and
fewer complex words in the tax footnote as well as a discussion of year-to-year
changes in ETR reduces analysts’ ETR forecast errors. Similarly, Burd (2022)
shows that the volume of tax-related numbers in 10-Ks reduces ETR forecast
errors, despite the fact that a higher volume of tax-related numbers is also asso-
ciated with greater tax complexity. Furthermore, Burd et al. (2022) match tax-
related numbers and the corresponding discussion in the 10-K to measure the
number of tax-related numbers supported by qualitative information. In doing
so, they show that ETR forecast errors decrease when tax-related numbers in the
10-K are contextualized by qualitative information.

Some related papers do not explicitly seek but still find indications that disclo-
sures can provide relevant information about future ETR. For instance, Law and
Mills (2015) use a new measure of firm-level financial constraints on the basis
of the use of negative words in the 10-K and then observe that firms that display
high financial constraints in that measure are also more tax aggressive, i.e., have
lower current and future GAAP ETR and Cash ETR. Moreover, in a methodo-
logical paper, Allen et al. (2021) aim mainly to address technical issues related
to the subject of “bag of word” dictionaries. Nonetheless, their empirical applica-
tion also shows that tax disclosures provide information on the direction of future
changes in ETR. Furthermore, Wang (2022) develops a word list measuring a
firm’s ability to avoid taxes and shows a positive relationship between the meas-
ured ability to avoid taxes and several tax avoidance measures. As one tax avoid-
ance measure, he uses average Cash ETR over the periods following disclosure
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and finds that firms using more tax avoidance words in their 10-K have lower
average Cash ETR in the periods following the disclosure.

Overall, research shows that assessment of ETR is conditional on tax disclosure,
i.e., on the quality of information about the underlying processes that initiate the
change in ETR. Furthermore, the available literature indicates that specific tax-
related underlying processes can indeed be identified from textual analysis of 10-Ks
and the tax footnote contained therein. We connect to this strand of literature by first
confirming that tax footnotes contain early signals for future changes in ETRs.

2.2 Timeliness

Prior empirical literature has also investigated the timeliness of early signals
from disclosure. This research has focused mostly on non-tax firm outcomes. For
instance, Bryan (1997) finds that information contained in the MD&A section of
the 10-K is associated with future sales, future earnings per share, future operating
cash flows, and future capital up to three years in advance. Correspondingly, Sun
(2010) shows that explanations of inventory changes in the MD&A section which
include expectations of higher future sales are positively associated with a firm’s
profitability and sales growth in the subsequent three years. Moreover, Li (2010)
focuses on the information content specifically of so called forward-looking state-
ments in 10-Ks and shows a significant association between the tone of forward-
looking statements and future earnings up to three years into the future. Related to
tax, and hence also most related to our study, Campbell et al. (2019) and Bogacheck
et al. (2023) show significant associations between qualitative tax disclosure and
Cash ETRs up to three years into the future. We relate to this strand of literature
by investigating the timeliness of signals in tax footnotes and their association with
future ETR.

2.3 Asymmetric timeliness

Previous studies have also shown that information is often made available to the
capital markets with asymmetric timeliness. Most of the empirical literature focuses
on the timeliness with which good and bad news are disclosed (for a literature
review, see Mora and Walker 2015). To this end, Basu (1997) introduces a measure
for asymmetric timeliness, demonstrating that bad news is disclosed earlier than is
good news (often referred to as “accounting conservatism”). Numerous subsequent
studies confirm the “accounting conservatism” hypothesis (see, e.g., Beaver and
Ryan 2005; for a more recent literature review, see Ruch and Taylor 2015 and Mora
and Walker 2015). In contrast, previous studies also find evidence that firms disclose
good news earlier and bad news later in their annual reports (often referred to as
”good news early, bad news late” hypothesis) (see, e.g., Begley and Fischer 1998;
Conover et al. 2008; Kothari et al. 2009).

Closely related, research has shown that asymmetric timeliness is also caused by
conditional bunching of information. Specifically, empirical literature has developed
the ’big bath” hypothesis, wherein managers opt to disclose substantially bad news
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2332 R. Ullmann, S. Worle

in a singular instance (i.e., take a big bath) while good news is disclosed in small
portions. The motivations for such an approach are multifaceted: first, big baths are
more likely after CEO turnover, since the bad news (in most cases high losses) can
be blamed on the former CEO (Moore 1973; Murphy and Zimmermann 1993; Elli-
ott and Shaw 1988). Second, big baths are used as a method of earnings manage-
ment as profits can be shifted to later periods and hence, earning targets are easier
to meet in the future (Kirschenheiter and Melumad 2002; Hope and Wang 2018).
Third, managers use big baths because of their signaling effect on investors since big
baths are perceived as singular events, which are anticipated to be followed by posi-
tive information (Francis et al. 1996; Frantz 1999).

Prior empirical tax-related literature also specifically considers firms’ motives
for asymmetric timeliness in tax disclosures. Primarily, firms manage tax disclo-
sure quality both to highlight favorable changes in ETR and to conceal unfavorable
changes in ETR. For instance, Hope et al. (2013) show that firms reduce the qual-
ity of tax disclosure to conceal tax avoidance. In a related, more granular analysis,
Akamabh et al. (2018) find that geographic disclosures are less transparent for firms
operating in tax havens. Moreover, firms voluntarily disclose nonmandatory infor-
mation to avoid possible negative outside stakeholder reactions caused by merely
relying on insufficient or unclear mandatory tax information (Balakrishnan et al.
2019; Bedard et al. 2010; Chen et al. 2023). Consistently, Chychyla et al. (2022)
explore the setting that, in the tax footnote, firms can decide whether to explicitly
report their ETR in the percentage format or use the currency format. They argue
that the currency format provides less information because it decreases comparabil-
ity, e.g., within industries. Confirming their priors, results show that firms with low
ETRs and firms with foreign income, as well as firms facing high media coverage,
prefer to use the currency format. Similarly, Flagmeier et al. (2021), relying on a
game theoretic model, empirically test ETR visibility within tax disclosures. They
observe higher ETR visibility for ETRs that are either smooth over time, close to the
industry average or decreasing, i.e., when ETR information is favorable.

We contribute to this strand of literature by investigating whether firms strategi-
cally manage their tax disclosure, resulting in asymmetric timeliness of tax footnote
modifications as early signals of impending changes in ETR. Hence, our research
contributes to the debate between the “accounting conservatism” hypothesis (e.g.,
Basu 1997) and the “good news early, bad news late” hypothesis (e.g., Begley and
Fischer 1998).

2.4 Natural language processing

In general, empirical accounting research on firm-level disclosure in more recent
years has methodically relied heavily on natural language processing. Bochkay et al.
(2023) extensively summarize the relevant literature by clustering it according to the
major methodical approaches. Most studies within this realm focus on the analysis
of readability (Morton et al. 2022; Inger et al. 2018; Nguyen 2021) or sentiment (Lin
2020; Law and Mills 2015). Our investigation relies on a third methodical approach
categorized by Bochkay et al. (2023), which is disclosure similarity. Disclosure

@ Springer



Strategic management of tax disclosure: asymmetric timeliness. .. 2333

similarity measures differences between disclosures, with most studies investigating
year-over-year modifications of disclosure.

Using this methodical approach, Brown and Tucker (2011) investigate modifi-
cations in the management discussion analysis of the 10-K and find greater stock
price reactions associated with greater modifications of the textual data. Further-
more, Peterson et al. (2015) use modifications of accounting policy notes to measure
accounting consistency and examine its relationship with earnings quality. Moreo-
ver, and closely related to our study, Cohen et al. (2020) use modifications of 10-Ks
and show that these modifications have strong implications for future earnings, prof-
itability, and even future firm-level bankruptcies. Specifically, they argue that the
textual modifications of the 10-K themselves contain relevant information about
underlying processes that will take effect in the future but that investors are inatten-
tive to this subtle information. Also related to our study, Bozanic et al. (2017) use
tax footnote modifications and changes in words and numbers to examine how firms
change their tax footnote disclosure following a change in scrutiny by tax authori-
ties. They argue that public and nonpublic disclosures jointly enable tax authori-
ties to assess audit targets. Specifically, Bozanic et al. (2017) use 10-K download
statistics to show that tax authorities strongly rely on this channel of public infor-
mation in audit target assessment and that reliance on 10-Ks decreased after regu-
latory changes that increased nonpublic mandatory disclosure. Methodically simi-
lar to our study, Bozanic et al. (2017) use natural language processing to identify
tax-related underlying processes to better assess the specific reasons for tax footnote
modifications.

3 Hypothesis development
3.1 T1-Timeliness

We start our investigation by connecting to previous literature, particularly to find-
ings of Bogacheck et al. (2023); Campbell et al. (2019), and Allen et al. (2021), who
provide first indication that qualitative disclosure provides early signals associated
with future ETRs. We thereby also connect to the broader accounting literature that
finds that qualitative disclosure provides early signals that enable better prediction
of future firm outcomes (e.g., Bryan 1997Li 2010; Cohen et al. 2020; Chen et al.
2022). Doing so provides a reference point for our own analysis. Hence, we formu-
late test 71 in the alternative form as follows.

T1: Changes in ETR are preceded by tax footnote modifications.

If T1 is confirmed, then tax footnote modifications are an early signal of impend-
ing changes in ETR. We note that, obviously, tax footnote modifications cannot
technically cause changes in ETR. However, changes in ETR are initiated by an
underlying process that may run for some time and, along its path, also causes a tax
footnote modification. Hence, some level of disclosure about the ongoing underlying
processes in the tax footnote should occur prior to any change in ETR.

@ Springer



2334 R. Ullmann, S. Worle

Naturally, tax footnote modifications that aim at providing early signals on an
underlying process can precede changes in ETR by many periods. However, the
exact (symmetric) timeliness of the early signal is not our main concern. Moreover,
firms can also use tax footnote modifications to merely justify an ETR change that
has already occurred, i.e., to discuss the relevant underlying process in the exact
same period as the corresponding change in ETR.

3.2 H1-Asymmetric timeliness

In our first and main hypothesis, we aim to investigate the asymmetry in the timeli-
ness of tax footnote modifications conditional on the direction of change in ETR.
Theoretically speaking, the overall effects expected from 7’1 could be symmetric in
timelines, i.e. driven by an equitable discussion of the relevant underlying processes
preceding both increases and decreases in ETR. To the contrary, firms could manage
the timing of tax disclosure conditional on the expected effects on outside stakehold-
ers. While previous research has shown that firms manage the content of their tax
disclosure (Akamah et al. 2018; Inger et al. 2018; Chychyla et al. 2022), the man-
agement of tax disclosure via asymmetric timeliness has not yet been investigated.

With respect to the direction of asymmetry in timeliness, we relate to the debate
on the “accounting conservatism” hypothesis (Basu 1997) and the “good news
early, bad news late” hypothesis (Begley and Fischer 1998). It ultimately remains
an empirically question whether good (bad) tax-related information, such as changes
ETR, is disclosed earlier in the tax footnote. In our study, an increase in the ETR is
interpreted as bad news for the firm,’ as it results in fewer financial resources being
available to the firm. This interpretation of an increase in ETR as bad news cor-
responds to common perception (e.g., Lev and Thiagarajan 1993; Swenson 1999;
Frischmann et al. 2008; Dyreng et al. 2008; Desai and Dharmapala 2009; Flagmeier
et al. 2021) although the interpretation may be conditional on other factors such as
tax risk (Kim et al. 2011; Bozanic et al. 2017; Jacob and Schiitt 2020) and reputa-
tional risk (Hanlon and Slemrod 2009; Blaufus et al. 2019).

Correspondingly, we first separately investigate the timeliness of tax footnote
modifications that precede increases and decreases in ETR. We state our hypotheses
Hla and H1b in their alternative forms as follows:

Hla: Increases in ETR are preceded by tax footnote modifications.

H1b: Decreases in ETR are preceded by tax footnote modifications.

If both Hla and H1b are confirmed, then results from 7’1 are not driven solely
by underlying processes that precede increases or decreases in ETR, respectively.
We then investigate whether asymmetric timeliness exists with the early sig-
nal of tax footnote modification. Ultimately we have no prior on the direction of

3 Naturally, a decrease in ETR is then interpreted as good news.
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the asymmetry in timeliness, but merely consider the contradiction between the
“accounting conservatism” hypothesis (Basu 1997) and the “good news early, bad
news late” hypothesis (Begley and Fischer 1998). We note that we have no specific
prior on the economic magnitude of future changes but are merely interested in the
asymmetry of timeliness. Correspondingly, we state our hypotheses Hlc in its alter-
native form as follows:

Hlc: Tax footnote modifications occur with asymmetric timeliness conditional
on the direction of change in ETR.

If Hlc is confirmed in that we find relatively earlier tax footnote modifications
in case of increases (decreases) in ETR, then we provide additional support for the
“accounting conservatism” hypothesis ("good news early, bad news late” hypoth-
esis). Regardless of its direction, any asymmetric timeliness indicates strategic man-
agement of tax disclosure by firms.

3.3 H2-Asymmetric timeliness conditional on underlying process

Next, we extend some efforts to identify underlying processes on the firm-level that
are relevant for changes in ETR. Doing so enables us to investigate asymmetric
timeliness conditional on four specific underlying processes. Nonetheless, we must
note that no underlying process related to tax is unambiguously associated with
increases or decreases in ETR.

First, we consider tax avoidance as an underlying process (e.g., incorporation of
foreign subsidiaries in tax havens). Tax avoidance aims at reducing ETRs and has
been widely studied in the literature (e.g., Kim et al. 2011; Hasan et al. 2014; Bal-
akrishnan et al. 2019). While tax avoidance should generally lead to decreases in
ETR, an elaborate discussion of tax avoidance in the tax footnote could also be
indicative of future increases in ETR as tax avoidance strategies may be disallowed
by fiscal authorities, and discussion of tax avoidance in the tax footnote may even
attract the attention of fiscal authorities. Second, we consider tax audits, i.e., the
official examinations of firms’ tax records by tax authorities to ensure compliance
with tax laws. Tax audits are arguably more likely to result in additional tax pay-
ments by the firm, and hence, are indicative of an increase in ETR. However, tax
audits may also lead to tax refunds or the resolution of a tax dispute, enabling the
the firm to decrease its tax reserves. Third, we consider changes in capital struc-
ture, i.e., changes in the composition of firms’ outside financing (e.g., changes in
ownership). Capital structure and its association with the ETR have received con-
siderable attention in the literature (e.g., Givoly et al. 1992; Graham 1996; Graham
et al. 1998). Changes in capital structure are likely to result in increases in ETR if
firms shift from debt to equity financing, thus reducing interest expense deductions
and increasing taxable income. However, changes in capital structure can result in
decreases in ETR if a shift occurs from equity to debt financing. Fourth, we consider
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2336 R. Ullmann, S. Worle

legislation&litigation, i.e. changes in applicable tax laws* and tax-related litigation.’
Naturally, both changes in tax law and in tax-related litigation can be associated
with both increases and decreases in ETR.

We then isolate and investigate tax footnote modifications that speak specifically
to these four underlying processes and repeat our investigation of asymmetric time-
liness. Corresponding to H1, we distinguish the outcome between increases and
decreases in ETR. Accordingly, we state H2a, H2b and H2c in the alternative forms
as follows:

H2a: Increases in ETR are preceded by tax footnote modifications that speak
specifically to the four firm-level underlying processes.

H2b: Decreases in ETR are preceded by tax footnote modifications that speak
specifically to the four firm-level underlying processes.

H2c: Tax footnote modifications that speak specifically to the four firm-level
underlying processes occur with asymmetric timeliness conditional on the
direction of change in ETR.

4 Empirical strategy
4.1 Measuring tax footnote modifications

We measure within-firm year-over-year tax footnote modifications following Brown
and Tucker (2011), i.e., using the vector space model with TF-IDF° and cosine simi-
larity. Consider a setting with j different documents d; within the total body D of all
documents. W is the m-dimensional vector holding all unique words w,, contained in
D. The vector space model then transforms each document d; into another m-dimen-
sional vector v;, holding the TF-IDF scores for each unique word w,, from W in d;
(Salton et al. 1975). Term frequency (TF) and inverse document frequency (IDF) are
then computed as follows:

count of w,, in d,

F=( ) 1)

" “total count of all words in d]

4 Obviously, changes in tax law are not firm-specific, but their economic impact is conditional on firm
characteristics.

5 Note that firms are required to disclose both changes in tax law and tax-related litigation in their tax
footnote.

% Te. Term Frequency - Inverse Document Frequency.
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@

count of documents dj
IDF =1n < >

count of documents d; containing w,,

The TF-IDF score contained in each element v; ,, in vector v; is then computed as

follows:

Vim = TF X IDF 3)

Obviously, if a unique word w,, does not occur in dj, the vector element Vim is set to
zero. For all other w,,, the TF-IDF score in v; ,, increases in the count of unique word
w,, in dj but decreases if w,, also occurs at least once in many documents dj, ie., if
w,, is a common word. The TF-IDF score has straightforward interpretability and is
widespread in the field (Salton and Buckley 1988). In our setting, each document d,
represents the tax footnote of one firm-year. Hence, D is composed of all tax foot-
notes for all firms i over all years ¢ in our observation period.

The similarity between two tax footnotes is calculated using the concept of cosine
similarity, which essentially measures, in an m-dimensional space, the angle between
the two vectors v;. A smaller angle is indicative of greater similarity between the two
tax footnotes. By definition, the value of cosine similarity lies between zero and one.
It is one if two vectors v; are exactly identical. Finally, the difference score DSCOR

J
between two tax footnotes is calculated as follows:

DSCOR = 1 — Cosine Similarity 4)

Specifically, we compute ATFN;, as DSCOR for all pairs of tax footnotes of firm i
in ¢ and firm i in z — 1. Similarly, we compute A10K;, as DSCOR for all pairs of the
entire 10-K excluding the tax footnote of firm i in ¢ and firmiin¢ — L.

4.2 Measuring changesin ETR

In the empirical tax literature, tax burden is measured using both GAAP ETR and
Cash ETR (Hanlon and Heitzman 2010). In our baseline specification, we use
GAAP ETR as our measure of ETR, since the tax footnote strongly focuses on the
GAAP ETR.? Moreover, GAAP ETR is used primarily for tax comparisons between
firms including firms in different tax jurisdictions (Graham et al. 2011), serves as a
performance measure for tax departments (Robinson et al. 2010) and is the basis for
corporate financing and investment decisions (Graham et al. 2017) as well as execu-
tive compensation contracts (Armstrong et al. 2012). We measure changes in ETR
as the absolute value of the first difference in ETR between ¢ and ¢t — 1 within firm i,
|AETR; |

7 Sect. A.2 shows examples of tax footnotes with low, average and high ATFN.
8 We note that other studies use Cash ETR for a variety of reasons (Campbell et al. 2019; Wang 2022;
Bogacheck et al. 2023) and therefore repeat our analysis using Cash ETR in Sect. 7.4.
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4.3 T1-timeliness

To test T1, we conduct the following OLS regression’

|AETR;,| = ag + B ATFN;,_, +vX;, + 0+ ¢ +e;, (5)

Our baseline specification includes, as our main variables of interest, ATFN;, with
kin [0, 3]. We consider only tax footnote modifications in the three years prior to the
change in ETR in reference to the approaches used in prior literature (e.g., Campbell
et al. 2019; Allen et al. 2021; Bogacheck et al. 2023).'0

We argue that f, is positive and significant if the tax footnote is used in ¢ by firm
i to merely justify a change in ETR that has already occurred. The hypothesis of
timelines in 71 is confirmed if one of the coefficients g, f, or f; is positive and
significant, indicating increasing |AETR| in ¢ with increasing modification of the tax
footnote in years preceding . We note that tax footnote modifications do not cause
changes in ETR, and hence, we cannot interpret any regression results as causal but
only as associative.

We include a full array of industry fixed effects 6, and year fixed effects ¢,, as
well as an intercept «, and the error term ¢;,. We also include common control vari-
ables in X;,. First, we include the length of the tax footnote (LEN; ), in its logged
form (LLEN; ), because Brown and Tucker (2011) show that DSCOR decreases with
increasing document length. Second, consistent with Inger et al. (2018), we use the
log of total assets (LSIZE;,) as a measure of firm size. Third, we use the ratio of
intangible assets to total assets (INT;,), and fourth, we employ the ratio of research
and development expenses to total revenue (RD; ;). Both allow us to control for the
fact that firms with more intangible assets, ceteris paribus, have a higher propensity
to shift profits (Gravelle 2009). Obviously, /NT and RD are economically somewhat
related, as higher research and development expenses are also associated with higher
intangible assets. However, technically, INT is indicative of the existing intangible
assets, while RD shows the firm’s innovativeness, i.e., future intangible assets (De
Simone et al. 2020). Fifth, we include the ratio of property, plant, and equipment
to total assets (PPE;;) to control for structurally smaller ETRs with more capital-
intensive firms (Stickney and McGee 1982). Moreover, we include NOL as a dichot-
omous variable that equals one if the firm experienced negative EBIT in ¢ until 7 — 3
once to control for a firm’s loss history (Drake et al. 2020 Christensen et al. 2022)."!
Finally, we include pretax return on assets (ROA,,) as an indicator of firm profitabil-
ity. Table 1 reports definitions of all relevant variables.

4.4 H1-asymmetric timeliness

To test Hla, H1b and Hlc, we extend Equation (5) as follows:

° We repeat our analyses using a Tobit Model in Sect. :7.2.6.

10 We also investigate higher k of lagged ATFN;,_; in Sect. 7.2.1.

' To ensure that our results are not driven by loss firms, we exclude all firms that experience negative
income before taxes once in our observation period in Sect. 7.3.2.
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|AETR,,| = ay + ﬂkATFN i X POS;, + B, ATFN,,_ X NEG;, ;
YXi +0,+ @, + ¢, (©)

where we now include an interaction term with ATFN,,_, to separate the effects for
increases (POS) and decreases (VEG) in AETR. Specifically, POS;, (NEG;,) is set
to one if AETR;, > 0 (AETR;, < 0), zero otherwise. Hence, we allow for a small
base group that mcludes all ﬁrm -years with AETR;, = 0. 12 We do not include POS
and NEG without interactions in our regression as the overall level of the depend-
ent variable |AETR; | should not be impacted by the direction of change in ETR
(POSINEG)."

Similar to Equation (5), in Equation (6) f, and g, are positive and significant if
the tax footnote is used in ¢ by firm i to merely justify a change in ETR that has
already occurred. Hla is confirmed if one of the coefficients f,, 8, or f; is positive
and significant. Correspondingly, H1b is confirmed if one of the coefficients fs, f
or f3; is positive and significant. H1c is confirmed if the aforementioned significance
between f,, §, or f; and fs, f; or p;, respectively, differs conditional on .

4.5 H2-Asymmetric timeliness conditional on underlying processes

Next, we consider whether ATFN is driven by tax footnote modifications that speak
to specific underlying processes. This analysis aims merely at confirming that our
main analyses regarding H1 are indeed connected to the more granular analysis in
H2. To this end, we conduct the following OLS regression:

ATFN;, = ay + fUPATOPICYY + 0+ ¢, + ¢, )

where UP indicates one of the four underlying processes. We regress ATFN;,
on ATOPICUP and also include industry fixed effects 6, and year fixed effects ¢,.
ATOPICYP is computed as the first difference between the count of words associ-
ated with the underlying process UP in both 7 and r — 1. We concentrate on positive
values of ATOPICUF since they indicate the entry of the underlying process into the
tax footnote. Correspondingly, we set ATOPICUP to zero for negative values since
negative values indicate the end of the underlying process. To identify the firm-level
underlying processes, we use one unique word list for each UP.!* We expect B UP to
be positive and significant for all relevant underlying processes.
Second, to test H2a, H2b, and H2c, we modify Equation (6) as follows:

12 To ensure that our relatively small baseline group of 363 firm-years does not result in overfitting or
biased estimates, we conduct several tests (i.e., additional including firm-years with AETR;, = 0 in POS
and dropping the firm-years with AETR;, = 0) in Sect. 7.2.5.

13 To ensure that our results are not driven by omitting POS and NEG, we conduct a robustness test in
Sect. 7.2.4.
14 For details on the four word lists, see Sect. 5.2.
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|AETR;,| = @y + B,ATOPIC"? x POS;,
+ 4 ATOPICY? X NEG;, ®)
+rXi, +0,+ 9, +e€,

where we now include an interaction term with ATOPIC;,_, to separate the effects
for increases (POS) and decreases (NEG) in AETR. Specifically, POS;, (NEG; ) is
set to one if AETR;, > 0 (AETR;, < 0), zero otherwise.

The interpretation of the coefficients in Equation (8) is consistent with Equa-
tion (6). Hence, H2a is confirmed if one of thecoefficients f,, §, or f; is positive and
significant, indicating that increases in ETR are preceded by tax footnote modifica-
tions that speak specifically to the given UP. Correspondingly, H2b is confirmed if
one of the coefficients fs, f; or f; is positive and significant. Again, f, and f, are
positive and significant if the tax footnote is used in ¢ by firm i to merely justify
a change in ETR that has already occurred. H2c can be confirmed based on sig-
nificance, in correspondence with interpretation of respective differences in Equa-
tion (6) for Hlc.

5 Data
5.1 Tax footnotes and ETR

We use 10-K filings of all publicly traded U.S. firms available for the period from
2000 to 2021 on the SEC website.'” Our raw textual data consist of 165,876 10-Ks
(firm-years) from 19,774 different firms. We then drop all 10-Ks where the tax foot-
note cannot be extracted (50,284 10-Ks dropped).'® Figure 1 shows a histogram of
LEN (Panel A) and ATFN (Panel B) over all firm-years.

Figure 1 shows that our textual data contain a small number of outlier firm-years
with relatively large LEN or ATFN. When manually investigating these outliers, we
find that they derive mostly from errors in the extraction of the tax footnote (e.g., end
of the tax footnote is not correctly identified). After closer investigation, we decide to
exclude all firm-years with LEN greater than 2,000 words (3,873 firm-years dropped)
and then all firm-years with ATFN greater than 0.7 (1,218 firm-years dropped).'”’

15 https://www.sec.gov/edgar

16 We follow Inger et al. (2018) for the tax footnote extraction process. We locate the starting and ending
point of the tax footnote using common expressions and extract the text in between. The exact starting
point of the tax footnote differs between firms (e.g., "Note (5) Income Taxes” or ”'10. Federal Income
Taxes”), so we manually identify several possible starting points. To find the corresponding ending
point, we then rely on consistency in the format of headlines. For instance, if the starting point of the
tax footnote is indicated by "Note (5) Income Taxes”, we conjecture that the ending point is indicated by
”Note (6) [...]".

17 To ensure that our results are not driven by this design choice, we vary the exclusion as follows: we
exclude firm-years with LEN greater than 3,000 (4,000) [5,000] and ATFN greater than 0.8 (0.6) [0.5].
Our results remain similar in economic magnitude and significance for all combinations of limits of LEN
and ATFN. Moreover, our results are also robust to not dropping firm-years based on limits of LEN and
ATFN and instead truncating at the 98th percentile of LEN and ATFN.
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In the next step, we prepare the tax footnote for natural language processing.
First, we remove HTML codes, punctuation, white spaces and stop words and
change upper-case words into lower-case words. Second, we remove headlines and
convert total numbers (not each digit) into hashtags.'® Finally, the tax footnote is
stemmed, i.e., the words are returned to their root words.' Doing so enables us to
focus on the underlying word choice (Manning and Schiitze 1999) and reduces the
dimension of the TF-IDF vectors, which also reduces computing time (Brown and
Tucker 2011). Our final textual dataset consists of 110,501 tax footnotes (firm-years)
from 6,284 different firms.

We merge this textual dataset with data on ETR and the control variables X that
we derive from Refinitiv. We merge on the Central Index Key conditional on closing
date. We then drop all firm-years i with negative income before taxes because ETRs
in cases of negative income before taxes are often not meaningful (Dyreng et al.
2017). Moreover, we winsorize the ETR to 0% and 100%, following, among others,
Dyreng et al. (2008). We then compute AETR and ATFN. We drop all firm-years
for which ATFN or AETR cannot be calculated, resulting in our final dataset. To
avoid our results being driven mainly by large changes in ETR, we also drop firm-
years with |AETR; | above the 95th percentile.?’ For sensitivity analysis, we report
in Table 2 the number of both firm-years and firms when imposing alternative data
requirements.

For instance, Row (2) in Table 2 shows results for a full set of ATFN,,_,), AETR,,
and control variables in X, and consists of 11,810 firm-years.

5.2 Underlying process identification

We create four vectors Wy, which hold the word lists specific to each underlying
process UP. We present the four word lists W, for each underlying process UP in
Table 3.

For tax avoidance (W), we rely on previous research and use all nonconforming
words from Wang (2022) word list. Wy, measures activities to avoid taxes, such as
operating in foreign subsidiaries.

For our other three UPs, we create Wy, manually: tax audits (W,;,), capital struc-
ture (W), and legislation&litigation (W, ;). W,;; measures ongoing audits, proposed
audit adjustments, or audit appeals. W,, measures changes in capital structure,
such as changes from debt to equity financing, share-based compensation, or stock
options. W;; measures tax-related lawsuits and changes in tax legislation. We aim
to capture changes in tax legislation because they affect firms with varying degrees
of severity (especially in the case of changes in legislation in foreign countries).
We technically create our word lists Wy in a two-step procedure, with the second

18 Hence, modifications of numbers are not seen as modifications of tax footnotes, but we still measure
whether more numbers are added to the tax footnote.

19 Following Brown and Tucker (2011), we stem each word using the Porter stemming algorithm (Porter
1980).
20 Qur results are robust to truncation at the 98th or 99th percentile and to tests without truncation.
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Fig.1 Sample Selection: Histogram of LEN and ATFN. Panel A presents a histogram of LEN, and
Panel B presents a histogram of ATFN when treating the sample as cross-sectional, before excluding
firm-years with LEN > 2,000 and firm-years with ATFN > 0.7

step being less scalable than the first step. First, we randomly select 50 tax footnotes
and one of the authors and one research assistant extract, by hand, all unique words
related to the underlying processes UP.?' Second, we extend the word lists Wyp by
again randomly choosing 200 new tax footnotes and this time, research assistants
extract further words related to each underlying process.?? These words selected in
this two-step procedure then compose the respective word lists Wp. Note that our
word lists contain not only single words but also technical terms consisting of more
than one word (e.g., tax refund, global intangible low-taxed income). With respect
to the single words, in a final step to avoid mismatches, all single words on W, are
again reviewed against 10 new randomly selected tax footnotes containing the word
in question. To reduce the length of the word lists, we remove technical terms from
any word list Wy, if a fraction of the technical terms is already included in Wy
as a single word because then the technical term will in any case be considered.”
Finally, the counts of all technical terms and single words associated with UP used
in the tax footnote of firm i in year ¢ are summed up to compute TOPICi’UtP .

2l To ensure due process, only words considered to be related to UP by both the author and the inde-
pendent person are included in the word list without further testing. Words extracted only by the author
or only by the independent person are reviewed against 10 new randomly selected tax footnotes contain-
ing the word in question and are included in the word list only if the word is used in the context of the
UP in all 10 new selected tax footnotes.

22 Again, to ensure due process, each tax footnote is read by two independent persons (research assis-
tants who were not involved in the first step) to extract further words related to each underlying process.
Only new words related to a UP by both independent persons are included in the word list without fur-
ther testing. Words extracted only by one of the independent persons are reviewed by one of the authors
against 10 new randomly selected tax footnotes containing the word in question and are included in the
word list only if the word is used in the context of the UP in all 10 new selected tax footnotes.

2 For instance, we remove “tax audit” and “audit conclusion” from W,,, because “audit” is already
a single word in W,;,. Hence, “tax audit” and “audit conclusion” would in any case be considered in
ATOPICYF when using W,
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Table2 Sample Size Conditional on Data Requirements

# firm-years firms AETR, ATFN, ATFN,_y, ATFN,_y, ATFN,_s, Xi,

(€Y 14,998 2,587 YES YES YES
) 11,810 2,174 YES YES YES YES
3) 9,444 1,849 YES YES YES YES
4 8,247 1,715 YES YES YES YES

Table 2 reports the number of firm-years and firms for alternative data requirements. X;, imposes a full
set of control variables (LLEN, PPE, INT, LSZIZE, ROA, RD)

5.3 Descriptive statistics

Table 4 reports descriptive statistics for all relevant variables, when imposing data
requirements as shown in Row (1) in Table 2, corresponding to our most restrictive
model specification.

Table 4 shows that ETR has a mean of 0.28 over all firm-years, whereas the mean
of AETR is —0.001.%* Moreover, the average ATFN is 0.096 and thus ten times as
large as the average A10K of 0.01. This indicates that large parts of the 10-K are
standardized with only numbers changed year-over-year, which we do not measure
as modifications.

Figure 2 visualizes the correlation matrix of all relevant variables. The correla-
tion coefficient between each variable pair is represented by the size and color of the
circle. Positive correlation coefficients are blue, whereas negative correlation coef-
ficients are red.

We observe in Fig. 2 that the correlation coefficient of AETR and ATFN,
(ATFN,_,) is small, with a magnitude of 0.023 (0.036), but significantly greater
than 0, with a p-value of 0.002 (0.000). This finding provides an initial indication
that changes in ETR are associated with contemporaneous and preceding tax foot-
note modifications.

Figure 3 shows the average ATFN over all firms i separately for each year ¢ in
our dataset. The whiskers in black (dark gray) [light gray] represent the 0.9 (0.95)
[0.99] confidence intervals. The horizontal red line is the average ATFN over all
firm-years.

We observe in Fig. 3 a structural break for average ATFN in 2009. Starting after
2009, tax footnotes are considerably less modified year-over-year. This is likely
due to the implementation of FIN 48 Accounting for Uncertainty in Income Taxes
under U.S. GAAP (implementation for financial years beginning after December 15,
2006). Nonetheless, we observe a peak in 2017, which is likely caused by the intro-
duction of the 2017 TCJA and the considerable changes in corporate taxation for
U.S. firms. Both effects are captured by our year fixed effects ¢,.*

24 The negative mean in AETR is likely caused by a general decrease in corporate taxes over time, result-
ing from both globalization (Dyreng et al. 2017) and the 2017 Tax Cuts and Jobs Act (TCJA), with the
latter reducing the statutory tax rate on corporate profits for U.S. firms from 35% to 21%.

25 Note that we conduct robustness tests to ensure that our results are not driven by the pre-2009 period
or the TCJA in Sects. 7.3.4 and 7.3.3.
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Fig.2 Correlation Plot. This figure visualizes the correlation matrix of all relevant variables. The cor-
relation coefficient between each variable pair is represented by the size and color of the circle, where
positive (negative) correlation coefficients are blue (red) (color figure online)

6 Results
6.1 T1-timeliness

Table 5 reports the regression results from Eq. 5. We are again particularly inter-
ested in the coefficients of ATFN, ,_j.

We observe in Table 5, Column (1), that f, is positive and significant, indicat-
ing that firms use the tax footnote in 7 to justify changes in ETR that have already
occurred. In Column (2), we find a significant positive coefficient of f§,, indicating
that changes in ETR in ¢t are preceded by tax footnote modifications already observ-
able in # — 1. The coefficient g, is positive but barely non-significant at the 10% level
(p-value: 0.1023), whereas we again find a significant positive f; in Column (4).%
In theory, we expect firms to modify their tax footnote during the entire duration
of the underlying process to some extent. Correspondingly, we expect decreasing

26 We note that results are robust to dropping industry fixed effects.
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Average ATFN

0.10-

2000 2005 2010 2015 2020

Year

Fig.3 Average ATFN Over Time. This figure presents average ATFN over all firms i and the corre-
sponding 0.9 (0.95) [0.99] confidence intervals in black (dark gray) [light gray] separately for each year ¢
in our dataset. The horizontal red line is the average ATFN over all firm-years (color figure online)

coefficients from 7 — 1 to # — 3 because firms should disclose additional information
as the underlying process progresses in time, resulting in the corresponding change
in ETR. We find that tax footnote modifications are associated with future changes in
ETR of at least three years in advance.?’

To further investigate the magnitude of the effect, we now multiply the coeffi-
cients on ATFN from Table 5 by the standard deviation of ATFN over all firm-years
(0.100) as reported in Table 4. Doing so enables us to interpret the correspond-
ing coefficients as the effect of a one-standard-deviation increase in ATFN, ,_, on
|AETR;,|. When applying this standardization approach to Columns (2), (3) and

27 We conduct robustness tests in Sect. 7.2.1 to further investigate if signals in the tax footnote associ-
ated with future changes in ETR may be observable inz —4 and 7 — 5.
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Table5 Timeliness: Tax Footnote Modifications as Early Signals for Changes in ETR - Regression
Results of T1

|AETR|
1 2) 3 “

ATFN, bo 0.0266 o
(0.0082)

ATFN_,, b 0.0355 ok

(0.0084)
ATFN,_y, b 0.0147
(0.0090)
ATFN,_3 b3 0.0168 *
(0.0101)

LLEN 0.0316 o 0.0299 E0.0282 = 0.0294 o
(0.0026) (0.0029) (0.0031) (0.0035)

NOL 0.0377 o 0.0433 = 0.0561 == 0.0316 o
(0.0037) (0.0060) (0.0156) (0.0091)

PPE 0.0063 0.0025 0.0050 0.0073
(0.0064) (0.0067) (0.0074) (0.0081)

INT 0.0432 i 0.0348 = 0.0393 e 0.0497 o
(0.0103) (0.0112) (0.0126) (0.0149)

LSIZE -0.0054 **  -0.0053 **  -0.0053 **  -0.0057 *=**
(0.0006) (0.0007) (0.0007) (0.0008)

ROA —0.0147 -0.0630 ***  —0.0680 *** = —0.0649 ***
(0.0133) (0.0108) (0.0129) (0.0135)

RD —0.0000 ** —0.0000 ***  0.0566 = 0.0547 o
(0.0000) (0.0000) (0.0184) (0.0225)

Industry Fixed Effects YES YES YES YES

Year Fixed Effects YES YES YES YES

Num. obs. 14998 11810 9444 8247

R? 0.0605 0.0664 0.0670 0.0667

Adj. R? 0.0574 0.0625 0.0623 0.0614

Table 5 explores whether changes in ETR are preceded by tax footnote modifications ATFN. |AETR; | is
the absolute value of the first difference in ETR between ¢ and t — 1. ATFN;,_, with k in [0, 3] are indica-
tive of (previous) tax footnote modifications. We include the following control variables: LLEN as the
log of the length of the tax footnote, NOL as a dichotomous variable that equals one if the firm experi-
enced negative EBIT in 7 until # — 3 once, LSIZE as the log of total assets, INT as the ratio of intangible
assets to total assets, PPE as the ratio of property, plant, and equipment to total assets, RD as the ratio
of research and development expenses to total revenue and ROA as pretax return on assets. An intercept
term is included but not displayed. We report robust standard errors clustered at the firm level in paren-
theses. Statistical significance at the 1%, 5%, and 10% levels is indicated by ***, ** and *, respectively.
Coefficients f, to f; correspond to Eq. 5
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Table 6 Asymmetric Timeliness conditional on the Direction of Change in ETR - Regression Results of
Hl

|AETR|

1) 2) 3 “
ATFN, X POS bo 0.0772 o

(0.0105)
ATFN, Xx NEG A 0.0272 o

(0.0094)
ATFN,_yy X POS b 0.0892 o

(0.0114)
ATFN,_,y X NEG Bs 0.0276 ok
(0.0091)
ATFN,_y X POS b 0.0495 o
(0.0116)
ATFN,_» X NEG B 0.0079
(0.0099)
ATFN,_3 X POS b5 0.0384 o
(0.0124)
ATFN,_3 X NEG b, 0.0178
0.0117)

Industry Fixed Effects YES YES YES YES
Year Fixed Effects YES YES YES YES
Controls YES YES YES YES
Num. obs. 14998 11810 9444 8247
R? 0.0639 0.0710 0.0690 0.0677
Adj. R? 0.0607 0.0671 0.0641 0.0622

Table 6 explores whether increases (i.e., POS = 1) and decreases (i.e., NEG = 1) in ETR are preceded by
tax footnote modifications ATFN;,_, with k in [0, 3]. |[AETR; | is the absolute value of the first difference
in ETR between ¢ and ¢ — 1. We include the following control variables: LLEN as the log of the length of
the tax footnote, NOL as a dichotomous variable that equals one if the firm experienced negative EBIT
in ¢ until  — 3 once, LSIZE as the log of total assets, INT as the ratio of intangible assets to total assets,
PPE as the ratio of property, plant, and equipment to total assets, RD as the ratio of research and devel-
opment expenses to total revenue and ROA as pretax return on assets. An intercept term is included but
not displayed. We report robust standard errors clustered at the firm level in parentheses. Statistical sig-
nificance at the 1%, 5%, and 10% levels is indicated by ***, ** and *, respectively. Coefficients f, to f,
correspond to Eq. 6

(4), we find that a one-standard-deviation increase in ATFN;,_,, is associated with
increases in |AETR]| of 0.355, 0.147 and 0.168 percentage points, respectively.

6.2 H1-Asymmetric timeliness
Table 6 reports the regression results from our main analysis in Eq. 6. We are par-

ticularly interested in the coefficients of the interaction terms with POS and NEG,
since they show the correlation between tax footnote modifications and the absolute
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change in ETR separately for increases and decreases in AETR. We do not display
coefficients for control variables X to foster readability.

In Table 6, regarding increases in ETR, we observe that the coefficients of
ATFN(,_k) X POS are positive and significant for all k£ in [1, 3], indicating that
increases in ETR are preceded by tax footnote modifications up to three years.”® We
thus confirm Hla. With regard to decreases in ETR, we find that the coefficient fs is
also positive and significant in Column (2), i.e., for # — 1, but find only non-signifi-
cant positive coefficients fy and f;, i.e. for t — 2 and ¢ — 3. Considering the results in
Table 6 jointly, we confirm H1b. Moreover, we confirm Hlc, as tax footnote modi-
fications preceding increases occur relatively earlier than do tax footnote modifica-
tions preceding decreases in ETR.

Regarding asymmetry in magnitude of tax footnote modifications, preceding tax
footnote modifications in ¢t — 1 (Column (2)) in case of increases in ETR are signifi-
cantly greater than in case of decreases in ETR (Wald test, p-value=0.000).?° Fur-
thermore, we find tax footnote modifications also in the year of the change in ETR
itself, both for increases and decreases in ETR (Column (1)). Again, the economic
magnitude of this effect is greater for increases in ETR (Wald test, p-value=0.000).
These findings indicate that firms use tax footnotes to justify both directions of
changes in ETR that already occurred, but more so if the changes in ETR are consid-
ered bad news.

Overall, we find asymmetric timeliness of tax disclosure prior to changes in ETR.
In particular, our results indicate that firms strategically manage their tax footnotes
in accordance with the “accounting conservatism” hypothesis proposed by Basu
(1997).

6.3 H2-Asymmetric timeliness conditional on underlying processes

Table 7 reports the regression results from estimating Eq. 7. Here, we are particu-
larly interested in the coefficients ﬂIU P conditional on UP.

In Table 7, we observe significant positive coefficients for ATOPICUP for TA,
AU, CS and LL in Columns (1), (2), (3) and (4), respectively. Hence, we con-
clude that tax footnote modifications are at least in part driven by each of our four
underlying processes tax avoidance TA, tax audits AU, capital structure CS, and
legislation&litigation LL.

28 We conduct robustness tests in Sect. 7.2.1 to further investigate if signals in the tax footnote associ-
ated with future changes in ETR may be observable in t — 4 and 7 — 5. Moreover, we note that the coef-
ficient of # — 3 tends to become non-significant in some robustness tests and hence should be viewed with
caution.

2 To interpret the magnitude of the coefficients, we again multiply the coefficients in Table 6 by the
standard deviation of ATFN over all firm-years, as reported in Table 4. Considering Column (2), we find
that an one-standard-deviation increase in ATFN;,_, is associated with an increase in |AETR| of 0.89
(0.27) percentage points for increases (decreases) in ETR.
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Table 8 then reports the regression results from estimating Eq. 8. The results for
tax avoidance TA, tax audits AU, capital structure CS, and legislation&litigation LL
are reported in Panels A, B, C, and D, respectively.

Regarding tax avoidance TA, in Panel A, we find significant positive coeffi-
cients of ATOPIC,_,, for increases and decreases in ETR in Column (2), indi-
cating that both increases and decreases in ETR are preceded by tax footnote
modifications that speak to tax avoidance. Moreover, we find asymmetries in
timeliness, as tax footnote modifications that speak to tax avoidance occur three
years prior to the corresponding increase in ETR (f,, f, and f;), whereas they
occur only one year prior to the corresponding decrease in ETR (fi5). Regarding
economic magnitude, tax footnote modifications that speak to tax avoidance in
t — 1 are significantly greater in case of increases in ETR than in case of decreases
in ETR (f, — ps, Wald test, p-value=0.0009). We argue that these results indicate
that firms provide less tax disclosure when concealing tax avoidance activities
that successfully result in lower ETR, whereas firms extensively discuss failed or
detected tax avoidance activities that are expected to lead to higher ETR. Moreo-
ver, an elaborate discussion of tax avoidance activities in the tax footnote can in
itself be indicative of future increases in ETR, as tax avoidance activities can be
more easily discovered by fiscal authorities and the discussion of tax avoidance in
the tax footnote may even attract the attention of fiscal authorities. Furthermore,
we find tax footnote modifications also in the year of the change in ETR itself, but
only for increases in ETR (Column (1)). Hence, firms arguably justify increases in
ETR due to detected and failed tax avoidance.

Regarding tax audits AU, in Panel B, we find significant positive f, and g, coef-
ficients in Column (2) and Column (3). Hence, tax footnote modifications that speak
to tax audits occur two years prior to increases in ETR. However, we find no effect
indicating early signals from tax footnote modifications that speak to tax audits for
decreases in ETR. Furthermore, we find tax footnote modifications also in the year
of the change in ETR itself, but, again, only for increases in ETR (Column (1)).
Hence, firms arguably justify increases in ETR due to tax audits that have already
occurred.

Regarding capital structure CS, in Panel C, we find significant positive coeffi-
cients in Column (2) and Column (3) for f, and f,. Hence, tax footnote modifica-
tions that speak to capital structure changes occur two years prior to increases in
ETR. Similar to Panel B, we also find no effect indicating early signals from tax
footnote modifications that speak to capital structure changes for decreases in ETR.
Furthermore, we find tax footnote modifications also in the year of the change in
ETR itself, but only for increases in ETR (Column (1)). Hence, firms arguably justify
increases in ETR due to capital structure changes that have already occurred.

Regarding legislation&litigation LL, in Panel D, we find significant posi-
tive coefficients of ATOPIC,_,, for increases and decreases in ETR (Column (2),
p, and fs). These results indicate that tax footnote modifications that speak to
legislation&litigation occur one year prior to any changes ETR.

Overall, we find indication that increases in ETR are preceded by tax footnote
modifications that speak to tax avoidance, tax audits, capital structure changes, and
legislation&litigation. We thus confirm H2a for all our four underlying processes.
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Table 7 Underlying Processes and Tax Footnote Modifications

ATFN

)] 2 3) )
ATOPIC™ ITA 0.0067 i

(0.0002)
ATOPICAY pY 0.0087 =

(0.0003)
ATOPICSS ﬂlCS 0.0110 o
(0.0005)
ATOPICH: ﬂlLL 0.0048 o
(0.0002)

Industry Fixed Effects YES YES YES YES
Year Fixed Effects YES YES YES YES
Num. obs. 28040 28040 28040 28040
R? 0.1530 0.1165 0.1352 0.1044
Adj. R? 0.1517 0.1151 0.1338 0.1030

Table 7 considers whether ATFN is driven by four underlying processes, namely tax audits AU, capital
structure CS, legislation&litigation LL, and tax avoidance TA. We regress our measure of tax footnote
modifications ATFN on modifications associated with underlying processes ATOPICY?. ATOPICY? is
the first difference between the count of words associated with the underlying process UP in both ¢ and
¢t — 1, but is set to zero for negative values of ATOPICY?. An intercept term is included but not displayed.
We report robust standard errors clustered at the firm level in parentheses. Statistical significance at the
1%, 5%, and10% levels is indicated by ***, ** and *, respectively. Coefficients ﬂ]UP correspond to Eq. 7

Moreover, we find that decreases in ETR are preceded by tax footnote modifications
that speak to tax avoidance and legislation&litigation, confirming H2b for these two
underlying processes. Most importantly, we find asymmetric timeliness confirming
H2c for tax avoidance, tax audits and capital structure. Considering all four underly-
ing processes jointly, tax footnote modifications in general tend to occur relatively
earlier for increases in ETR than for decreases in ETR. We recall that our four under-
lying processes differ in terms of their potential directional effects as discussed in
Sect. 3.3. Nonetheless, our findings strongly indicate that firms strategically manage
their tax footnotes with respect to our four underlying processes, and moreover, that
firms do so in accordance with the ”accounting conservatism” hypothesis proposed
by Basu (1997).

7 Robustness tests

7.1 Intensity of treatment

In our baseline specification, we investigate the timeliness of tax footnote modifica-
tions conditional on the mere direction of | AETR|. However, asymmetric timeliness

may also be dependent on the intensity of treatment, i.e. conditional on the magni-
tude of | AETR|. Hence, we repeat the analysis from Table 6 using quantile regression
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Table 8 Asymmetric Timeliness Conditional on Underlying Processes - Regression Results of H2

PANEL A: Tax Avoidance

|AETR|
@D ) 3 “
ATOPIC, x POS Bo 0.0012 o
(0.0003)
ATOPIC, x NEG A 0.0002
(0.0002)
ATOPIC,_;) X POS b 0.0015 o
(0.0003)
ATOPIC,_;) X NEG Ps 0.0005 o
(0.0002)
ATOPIC,_,, x POS b 0.0007 e
(0.0003)
ATOPIC,_,) X NEG Bs 0.0000
(0.0002)
ATOPIC,_3) x POS b3 0.0005 *
(0.0003)
ATOPIC,_3y x NEG b, 0.0003
(0.0002)
Industry Fixed Effects YES YES YES YES
Year Fixed Effects YES YES YES YES
Controls YES YES YES YES
Num. obs. 14998 11810 9444 8247
R? 0.0614 0.0683 0.0676 0.0669
Adj. R? 0.0582 0.0644 0.0628 0.0615
PANEL B: Tax Audits
|AETR|
1 (2) 3) “
ATOPIC, x POS bo 0.0015 ok
(0.0004)
ATOPIC, x NEG A 0.0000
(0.0004)
ATOPIC,_;) X POS b 0.0017 o
(0.0004)
ATOPIC,_;) x NEG Bs 0.0004
(0.0004)
ATOPIC,_,, x POS b 0.0016 o
(0.0005)
ATOPIC,_,) X NEG B —0.0005
(0.0003)
ATOPIC,_3) X POS b3 —0.0001
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Table 8 (continued)

PANEL B: Tax Audits

|AETR|
ey} 2) 3 )
(0.0005)
ATOPIC,_3, X NEG B 0.0002
(0.0004)
Industry Fixed Effects YES YES YES YES
Year Fixed Effects YES YES YES YES
Controls YES YES YES YES
Num. obs. 14998 11810 9444 8247
R? 0.0607 0.0662 0.0684 0.0664
Adj. R? 0.0575 0.0623 0.0636 0.0609
PANEL C: Capital Structure
|AETR|
1) (@) 3 @
ATOPIC, x POS bo 0.0026 i
(0.0006)
ATOPIC, x NEG A 0.0003
(0.0004)
ATOPIC,_;) x POS b 0.0020 *
(0.0009)
ATOPIC,_;) X NEG Bs 0.0001
(0.0004)
ATOPIC,_,, x POS b 0.0019 o
(0.0006)
ATOPIC,_,) X NEG P 0.0000
(0.0004)
ATOPIC,_3, x POS b5 0.0001
(0.0005)
ATOPIC,_3y X NEG b, —0.0000
(0.0004)
Industry Fixed Effects YES YES YES YES
Year Fixed Effects YES YES YES YES
Controls YES YES YES YES
Num. obs. 14998 11810 9444 8247
R? 0.0617 0.0667 0.0682 0.0664
Adj. R? 0.0585 0.0627 0.0633 0.0609
PANEL D: Legislation&Litigation
|AETR|
1 (2) 3) )

ATOPIC, X POS

by

0.0001
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Table 8 (continued)

PANEL D: Legislation&Litigation

|AETR|

(e)) (@) 3 “

(0.0002)
ATOPIC, x NEG A —0.0001

(0.0002)
ATOPIC,_;) X POS b 0.0006 o

(0.0002)
ATOPIC,_;) x NEG Bs 0.0005 o
(0.0002)
ATOPIC ,_,) X POS b 0.0000
(0.0002)
ATOPIC ,_,) X NEG B —0.0002
(0.0002)
ATOPIC,_3, x POS b3 0.0001
(0.0003)
ATOPIC_3y x NEG b 0.0003
(0.0002)

IndustryFixed Effects YES YES YES YES
Year Fixed Effects YES YES YES YES
Controls YES YES YES YES
Num. obs. 14998 11810 9444 8247
R? 0.0598 0.0659 0.0669 0.0665
Adj. R? 0.0565 0.0619 0.0621 0.0610

Table 8 explores whether increases (i.e., POS = 1) and decreases (i.e., NEG = 1) in ETR are preceded
by increases in text that speaks specifically to one underlying process ATOPIC; ,_;, with k in [0, 3].
ATOPICY? is the first difference between the count of words associated with the underlying process
UP in both 7 and ¢ — 1, but is set to zero for negative values of ATOPICYP. |AETR,,| is the absolute
value of the first difference in ETR between ¢ and t — 1. Panel A reports results for the underlying pro-
cess tax avoidance TA, Panel B for tax audits AU, Panel C for capital structure CS, and Panel D for
legislation&litigation LL. We include the following control variables: LLEN as the log of the length of
tax footnote, NOL as a dichotomous variable that equals one if the firm experienced negative EBIT in ¢
until # — 3 once, LSIZE as the log of total assets, INT as the ratio of intangible assets to total assets, PPE
as the ratio of property, plant, and equipment to total assets, RD as the ratio of research and development
expenses to total revenue and ROA as pretax return on assets. An intercept term is included but not dis-
played. We report robust standard errors clustered at the firm level in parentheses. Statistical significance
at the 1%, 5%, and 10% levels is indicated by ***, ** and *, respectively. Coefficients f, to f, corre-
spond to Eq. 8

and setting 7 in [0.2, 0.4, 0.6, 0.8]. Doing so allows us to compare the significance
and economic magnitude of relevant coefficients across quantiles of | AETR|. Results
are reported in Table 9.

When investigating asymmetry in timeliness in terms of significance in Table 9,
we find significant coefficients across all columns (1) to (4) for bothATFN,,_,, X POS
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Table9 Intensity of Treatment - Quantile Regression

|AETR|
Quantiles
1 2) 3) “
=02 =04 7=0.6 7=0.8
ATFN, X POS Bo 0.0119 ok 0.0207 o 0.0563 ok 0.1583 ok
(0.0021) (0.0040) (0.0082) (0.0187)
ATFN,_yy X POS b 0.0149 o 0.0288 o 0.0674 o 0.1837 o
(0.0023) (0.0041) (0.0080) (0.0175)
ATFN,_5 X POS b 0.0011 0.0017 0.0290 o 0.0613 ok
(0.0029) (0.0046) (0.0095) (0.0213)
ATFN,_3 X POS by 0.0005 0.0010 0.0059 0.0542 o
(0.0032) (0.0049) (0.0101) (0.0229)
ATFN, X NEG A 0.0167 ok 0.0219 o 0.0395 o 0.0391 b
(0.0020) (0.0038) (0.0078) (0.0178)
ATFN,,_,y X NEG Ps 0.0185 o 0.0275 o 0.0401 o 0.0483 o
(0.0022) (0.0039) (0.0077) (0.0169)
ATFN,_» X NEG B 0.0053 0.0032 0.0111 0.0178
(0.0057) (0.0043) (0.0090) (0.0201)
ATFN,_3 X NEG b, —0.0005 —0.0037 0.0069 0.0204
(0.0031) (0.0048) (0.0098) (0.0220)
Industry Fixed Effects YES YES YES YES
Year Fixed Effects YES YES YES YES
Controls YES YES YES YES

Table 9 repeats Table 6 using quantile regressions with 7 in [0.2, 0.4, 0.6, 0.8]. Instead of providing four
separate tables (one table separately for each 7 including the quantile regression on that 7 over all the
Columns (1) to (4) as in Table 6), we report only the coefficients of interaction terms of ATFN; ,_, with
either POS or NEG over k in [0, 3]. Hence, each separate column (1) to (4) in Table 9 shows quantile-
specific coefficients of one complete set of regressions over all columns (1) to (4) in Table 6. We also
in Table 9 rearrange the order of interaction terms with POS and NEG. Statistical significance at the
1%, 5%, and 10% levels is indicated by ***, ** and *, respectively. Coefficients f, to f; correspond to
Table 6 and Eq. 6

and ATFN_;, X NEG. However, when considering interaction terms with ATFN,_,,
(ATFN,,_;)), we find significant coefficients only for the interaction with POS in
Columns (3) and (4), i.e. with the two highest 7 (in Column (4), i.e., with only the
highest 7). When considering magnitude of coefficients, we find that significant
coefficients in all rows increase with increasing z. Considered jointly, we generally
confirm our baseline result of asymmetry in timeliness of tax footnote modifications.
Moreover and more importantly, we show that asymmetry in timeliness increases in
the magnitude of | AETR)|.
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7.2 Alternative regression model specifications
7.2.1 Testing for earlier signals in the tax footnote

In our baseline specifications of Egs. 5 and 6 and corresponding Tables 5 and 6, we
test for early signals associated with future ETR in the three years prior to the change
in ETR. This design choice follows prior literature (Campbell et al. 2019; Allen et al.
2021; Bogacheck et al. 2023). Now, we repeat Egs. 5 and 6 with k in [4, 5] to avoid
missing potentially relevant information. When investigating symmetric timeliness,
i.e. repeating the analysis corresponding to Table 5, we find no significant coeffi-
cient for ATFN,,_,, and ATFN,,_s), indicating that signals in tax footnotes can be
observed with a maximum foresight period up to three years.** When investigating
asymmetric timeliness, i.e., repeating the analysis corresponding to Table 6, we find
significance at the 10% level for one coefficient for increases in ETR in ¢ — 4, indi-
cating that increases in ETR may even be preceded by tax footnote modifications up
to four years in advance.’'

7.2.2 Inclusion of all lagged variables of ATFN in one regression

In our baseline specification, we decide to include only one coefficient of ATFN; ,_y,
with & in [0, 3] per regression. The main reason for this is to reduce multicollinear-
ity.? Furthermore, prior literature (Bogacheck et al. 2023; Campbell et al. 2019;
Allen et al. 2021) has also generally considered only one year per regression. To,
nonetheless, test for the effects of this design choice, we now combine ATFN; ,_y,
with k in [0, 3] in one regression.’> Repeating our analyses corresponding to
Tables 5 and 6, we continue to find significant coefficients for ATFN_;, as well
as for the interaction terms ATFN,_;,X POS and ATFN,,_;)x NEG. We do not find
significant coefficients for k > 1, potentially due to multicollinearity.

7.2.3 Inclusion of all variables ATOPICY” in one regression
In Eq. 8, we include only coefficients of one UP per regression for better readability

of the tables and due to correlation between ATOPICUYP. As an alternative, we rerun
Eq. 8 and the analysis corresponding to Table 8 but include all four ATOPICY? at

30 The results are tabulated in Table 10 in the Online Resource.

31 The results are tabulated in Table 11 in the Online Resource.

32 Note that the correlation between ATFN; ,_, with k in [0, 3] as shown in Fig. 2 lies within [0.22, 0.35]
33 The simultaneous inclusion of all terms ATFN; ;4 with k in [0, 3] results in a reduced number of
observations, since this specification requires subsequent tax footnotes without missing values over ¢
until 7 — 4.

3 The results are tabulated in Tables 12 and Table 13 in the Online Resource.
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once. We again find evidence of asymmetric timeliness.>> However, due to the cor-
relation between the ATOPICYF underlying processes, significance of coefficients
decreases.

7.2.4 Inclusion of baseline effects of POS and NEG

In Eq. 6, we do not include POS and NEG outside of the interaction terms. Omit-
ting POS and NEG implies that from an interpretation point of view the direction of
change in ETR (i.e. POS/NEG) should not impact on the intercept, i.e. the level of
the dependent variable |AETR; |, ceteris paribus.

To ensure that omitting POS and NEG does not impact on our results, we repeat
our analysis corresponding to Table 6 including POS and NEG. The coefficients
of the interaction terms with POS and NEG do not significantly differ in economic
magnitude or significance.*®

7.2.5 Avoidance of a small baseline group

When testing H1, we include interaction terms with ATFN, ,_, to separate the
effects for increases (POS) and decreases (VEG) in AETR. In our baseline specifica-
tion, POS;, (NEG,,) is set to one if AETR;, > 0 (AETR;, < 0), zero otherwise. In
consequence, our baseline group consists of all observations with unchanged ETRs
(i.e. firm-years with AETR;, = 0), containing only 363 firm-years.

To ensure that this small baseline group in our baseline specification does not
impact on results, we replicate Table 6 in two separate tests, both without the small
baseline group. First, we redefine POS;, and NEG;, as follows: POS;, (NEG;,) is
set to one if AETR;, > 0 (AETR;, < 0), zero otherwise. Hence, we now include
all firm-years with AETR;, = 0 in the group with POS = 1, ultimately labeling an
unchanged ETR as a form of bad news for the firm. Second, we omit firm-years with
AETR;, = 0. When repeating our analysis with these adjusted samples correspond-
ing to Table 6, regression results remain structurally unchanged.’’

7.2.6 Tobit model

The OLS regression model used in our baseline specification allows for predicted
values outside the interval [0,1] and, hence, could suffer from functional form mis-
specification in our data where |AETR] is limited to [0, 1]. Hence, we repeat our
analyses using the Tobit Model (not tabulated) and find that the coefficients remain
similar in size and significance to our baseline specification when repeating our
analysis corresponding to Table 5. Repeating our analysis corresponding to Table 6,

35 The results are tabulated in Table 14 in the Online Resource.
3 The results are tabulated in Table 15 in the Online Resource.
37 The results are tabulated in Tables 16 and 17 in the Online Resource.

@ Springer



2364 R. Ullmann, S. Worle

we find coefficients similar in size and significance to our baseline regression. More-
over, the coefficient of ATFN,_3 X NEG is significant positive.*®

7.3 Alternative sample selections
7.3.1 General discussion

The main intention of the following tests is to show that our results are not driven
by our sample selection process. In particular, we aim to demonstrate that structural
results in significance of coefficients does not change when altering the sample in a
reasonable way.

7.3.2 Exclusion of loss firms

In our baseline specification, we exclude all firm-years with negative income before
taxes. Since Christensens et al. (2022) demonstrate that most low ETR values do not
result from tax planning but from large loss carryforwards (negative income before
taxes in previous periods), we now instead exclude all firms i that experience neg-
ative income before taxes at least once in our observation period. The remaining
dataset contains 6,695 firm-years from 875 firms when imposing data requirements
as shown in Row (1) of Table 2. Repeating our analysis corresponding to Table 5,
we still find a significant positive coefficient of ATFN,_,. In contrast, ATFN,,
ATFN,_), and ATFN,,_ are positive but nonsignificant at the 10% level, likely
due to the smaller sample size. Repeating our analysis corresponding to Table 6, we
again find significant positive coefficients of ATFN,,_,, for increases and decreases
in ETR. The coefficients of ATFN,,_, and ATFN,,_;) are nonsignificant, likely due to
the smaller sample size.>

7.3.3 Exclusion of the TCJA period

In Fig. 3, we observe a peak in ATFN in 2017, which is likely caused by the intro-
duction of the TCJA. We aim to ensure that our results are not driven by the one-
time implementation of the TCJA. Hence, we drop all observations from 2017 and
2018. The remaining dataset contains 13,185 firm-years from 2,527 firms. Repeat-
ing our analyses corresponding to Table 5 and 6, the results do not significantly dif-
fer in economic magnitude or significance.*

38 The results are tabulated in Table 18 in the Online Resource.
3 The results are tabulated in Table 19 in the Online Resource.
40 The results are tabulated in Table 20 in the Online Resource.
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7.3.4 Exclusion of years prior to 2009

In Fig. 3, we observe a structural break for average ATFN in 2009; after this date,
tax footnotes are considerably less modified per year. We aim to ensure that our
results are not driven solely by the pre-2009 period. Hence, we drop all observa-
tions from the pre-2009 period. The remaining dataset contains 11,080 firm-years
from 2,414 firms. Repeating our analyses corresponding to Table 5 and 6, the results
remain structurally unchanged. We do not find any significant coefficients in Col-
umn (4), i.e., in t — 3, likely due to the smaller sample size.*!

7.4 Alternative specification for AETR

In our baseline specification, we use GAAP ETR as our measure of the impact on
corporate taxation. We now instead use Cash ETR for the computation of |AETR].
We note that Cash ETR is more volatile than GAAP ETR since tax deferral strate-
gies affect Cash ETR (not GAAP ETR; see Hanlon and Heitzman 2010). Moreover,
Cash ETR also reflects the tax benefits of employee stock options but is not impacted
by changes in tax accounting accruals (Hanlon and Heitzman 2010) or changes in
estimates such as valuation allowance or tax cushion (Dyreng et al. 2008). Repeat-
ing our analyses corresponding to Table 5 and 6, results do not significantly differ in
economic magnitude or significance.*?

7.5 Alternative specifications for ATFN
7.5.1 General discussion

We use alternative specifications of ATFN. The main intention of these tests is to
show that our results are not driven by real changes in business models at the firm
level that contain similar information about ETR, as they are contained in the tax
footnote, cannot be obtained from other parts of the 10-K.

7.5.2 Relationship between ATFN and A10K

We begin our investigation using graphical analysis. Figure 4 shows a hexagonal
heatmap of the relationship between ATFN;, and A10K;,. The number in each hex-
agon describes the count of firm-years that are located in each hexagon, treating
the data as cross-sectional. The histogram of ATFN is included at the top, and the
histogram of A10K is included on the right. The regression line (red solid line) is
included with confidence intervals (shaded area).

We observe in Fig. 4 that large ATFN values are not associated with large A10K,
i.e., the top-right first quadrant of the graph holds almost no observations; there are
many more observations in the bottom-right fourth quadrant than in the top-left sec-
ond quadrant. Correspondingly, the regression line has a slope coefficient close to

41 The results are tabulated in Table 21 in the Online Resource.
42 The results are tabulated in Table 22 in the Online Resource.
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Fig.4 Relationship between ATFN and A10K. This figure shows a hexagonal heatmap of the relation-
ship between ATFN and A10K. The number in each hexagon shows the count of firm-years belonging
to the corresponding hexagon. The red line represents the corresponding regression line. We print the
histogram of ATFN at the top and the histogram of A10K on the right

zero at 0.045, which is significantly smaller than one (p-value=0.000). Note, how-
ever, that the 10-K generally holds a relatively large volume of standard text that is
hardly ever altered, i.e., A10K may be expected to be systematically smaller than
ATFN in absolute terms. In light of this, we create two dichotomous variables that
are set to one if the modification in the 10-K or the tax footnote in a given firm-year
is above the respective median (25%-percentile) [10%-percentile] and zero other-
wise. Pairwise Pearson correlation of these two dichotomous variables is low at 0.21
(0.18) [0.16] and significantly smaller than one (p-value=0.008 (0.008) [0.008]).
Overall, we conclude that modifications in the 10-K, which are in essence a firm-
level indicator of changes in real business activity, are not a key driver of tax foot-
note modifications.
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7.5.3 Ratio of ATFN over A10K

We replace ATFN with the ratio RATFN computed as ATFN over A10K. Intui-
tively, RATFN;, measures how strongly firm i modifies its tax footnote relative to
the modifications in the entire 10-K between t and z — 1. A low RATFN;, with a cor-
responding high ATFN; , indicates that firms merely modify their tax footnote due to
changes in real business activity (such as switching industries or losses). We exclude
loss firms, i.e., firms that experience negative income before taxes at least once in
our observation period since we expect that losses will also initiate modifications of
the 10-K.** We replicate our analysis corresponding to Table 5 and still find a sig-
nificant positive coefficient of RATFN,_,. Replicating our analysis corresponding to
Table 6, we find only a significant coefficient of RATFN,_; X NEG, indicating that
decreases in ETR are preceded by modifications not associated with real business
changes.* This is likely caused by tax avoidance strategies resulting in decreases in
ETR.

7.5.4 Modifications of 10-K

We replace ATFN with A10K to again test whether changes in ETR are driven by
changes in real business activity. Recall that A10K is computed by excluding the tax
footnote. We exclude loss firms, i.e., firms that experienced negative income before
taxes at least once in our observation period since we expect that losses will also
initiate modifications of the 10-K.*> When replicating our analysis corresponding
to Table 5, we observe no significant coefficients for A10K; ,_; with k in [0, 3] at
the 10% significance level or lower. This indicates that changes in ETR for non-loss
firms are not preceded by significant modifications of the 10-K excluding tax foot-
notes.*® When replicating our analysis corresponding to Table 6, we observe sig-
nificant positive coefficients for A10K, X POS and A10K, X NEG, indicating that
increases and decreases in ETR are associated with contemporaneous modifications
of the 10-K since changes in ETR will affect cash flows, firm value, etc. Moreo-
ver, we find one significant positive coefficient for A10K,_;) X POS, indicating that
increases in ETR are preceded one period in advance by modifications of the entire
10-K (vs. three periods in advance in the tax footnote).*’

# See Sect. 7.3.2.

4 The results are tabulated in Table 23 in the Online Resource.

# See Sect. 7.3.2.

% Note that we find significant positive coefficients for A10K,_g) X POS with k in [0, 3] when not
excluding loss firms. This is likely caused by increases in ETR after firms have recovered from their
losses.

47 The results are tabulated in Table 24 in the Online Resource.
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7.5.5 Controlling for A10K

Our baseline specification does not control for whether information contained in
tax footnote modifications can be obtained from modifications of other parts of the
10-K. To ensure that information in the tax footnote is incrementally predictive of
future changes in ETR, we include A10K as an additional control variable in our
baseline specification (note that we do not exclude loss firms as we do above). Rep-
licating our analyses corresponding to Table 5 and 6, regression results do not sig-
nificantly differ in economic magnitude or significance.*® This indicates that the tax
footnote contains additional information beyond that in the 10-K, which is relevant
for predicting forthcoming changes in ETR.

7.6 Alternative specifications for ATOPIC

Methodically, in our word lists technical terms, i.e., multiple word phrases, may be
harder to flag in tax footnotes than may single words. Hence, results using ATOPIC
may be conditional on the number of technical terms included in each of the word
lists for the four UP. Hence, we omit all technical terms from the word lists for
tax audits, capital structure changes and legislation&litigation.** Then we repeat the
analysis corresponding to Table 8, Panels B to D of the manuscript.’® Our regression
results do not significantly differ in economic magnitude or significance.

8 Conclusion

We contribute to the emerging literature that examines tax disclosures by means
of natural language processing. Using a combined dataset of both textual data and
financial data for all publicly traded U.S. firms over the period from 2000 to 2021,
we confirm that firm-level tax footnote modifications are an early signal of impend-
ing changes in ETR. When considering the timeliness of this signal, we find that tax
footnote modifications are associated with future changes in ETR of at least three
years in advance. Moreover, firms strategically manage tax footnotes as evidenced
by the asymmetric timeliness of tax disclosure. Here, we find that tax footnote modi-
fications preceding increases in ETR occur relatively earlier (and are greater) than
do (are) tax footnote modifications preceding decreases in ETR. Moreover, we iden-
tify relevant underlying processes for these changes in ETR and again investigate
asymmetric timeliness conditional on the underlying process.

We conclude that firms may strategically manage their tax disclosure. Our find-
ings specifically support the “accounting conservatism” hypothesis proposed by
Basu (1997). In consequence, external stakeholders can in fact use natural lan-
guage processing to facilitate assessment of future ETR. However, they must also be

48 The results are tabulated in Table 25 in the Online Resource.
49 There are no technical terms on the word list for tax avoidance, which is taken from Wang (2022).
30 The results are tabulated in Table 26 in the Online Resource.

@ Springer



Strategic management of tax disclosure: asymmetric timeliness. .. 2369

cautious to incorporate asymmetric timeliness when investigating the early signal of
tax footnote modifications.

Supplementary Information The online version contains supplementary material available at https://doi.
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