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ABSTRACT: Due to the proprietary nature of tax returns, the tax footnote is the primary source of information for

stakeholders about a firm’s tax position. However, studies suggest the tax authority acquires information in tax

disclosures, creating a trade-off for managers on whether to provide decision-useful information for stakeholders or

conceal information from the tax authority. We investigate this trade-off by examining the readability of tax footnotes.

We find a positive association between tax avoidance and tax footnote readability for firms with tax avoidance below

the industry-year median, consistent with managers highlighting good performance in the form of tax savings with

straightforward disclosures. In contrast, we find a negative association between tax avoidance and tax footnote

readability for firms with levels of tax avoidance above the industry-year median, consistent with managers

concealing tax avoidance from the tax authority. Reinforcing these results, we find that investors place a premium

(discount) on tax avoidance when the tax footnote is straightforward in firms with tax avoidance below (above) the

industry-year median.

Keywords: tax avoidance; readability; tax footnotes.

INTRODUCTION

F
inancial reporting disclosures are a key mechanism for communicating with stakeholders. This paper seeks to better

understand the tax footnote, a specific disclosure used to provide information to stakeholders about the tax position of a

firm. Due to the proprietary nature of tax returns, tax footnotes are the most publicly available source of firm tax

activities. The tax footnote is one of the most detailed and costly footnotes to produce (Raedy, Seidman, and Shackelford

2011). The complexity arises from properly applying accounting for income tax financial reporting standards under ASC 740

(FASB 2009) to transactions that are governed by a vast set of tax legislation, administrative rules, and judicial decisions. The

tax footnote is also unique in that the tax authority can use the information to constrain tax avoidance. Managers must weigh

the cost of providing disclosures that could inform the tax authority against the usefulness of the information to stakeholders.

While prior studies have examined the value relevance of specific quantitative disclosures in the tax footnote, the qualitative

disclosures have remained unexplored.
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Understanding the textual information in corporate disclosures is important. Prior research has documented the incremental

value in qualitative firm disclosure information beyond traditional quantitative accounting variables. Previous studies have

assessed the readability of firm disclosures such as annual reports, press releases, and their components (J. Smith and N. Smith

1971; Healy 1977; Lebar 1982; Jones and Shoemaker 1994). Other studies have documented the relation between firm

disclosure readability and a variety of other variables including the identity of the external auditor (Barnett and Leoffler 1979),

corporate profitability, current performance, and earnings persistence (Li 2008). These studies have forwarded differing

rationales for variations in disclosure readability including management style, specific firm characteristics, earnings

performance, and management obfuscation. In a tax setting, Law and Mills (2015) examine the use of negative words in annual

reports and find that financially constrained firms that use more negative words utilize more aggressive tax-planning strategies

and experience an increase in IRS audit adjustments. Overall these studies provide evidence that qualitative disclosures have

informational value beyond traditional quantitative measures.

We investigate the information provided to stakeholders in the tax footnote by examining the readability of the tax footnote

using a sample of corporate tax footnotes from 2000–2014. The data are collected using an automated process of extracting 10-

Ks and tax footnotes from EDGAR and company websites. In order to study the variation in tax information provided by firms

to stakeholders, we investigate the determinants of tax footnote readability including tax avoidance.1 Additionally, we examine

the impact that tax footnote readability has on investors’ valuation of tax avoidance.

While previous studies examine the relation between qualitative disclosure characteristics of annual reports, earnings

announcements, and other documents containing aggregate firm information, our study is focused specifically on the

readability of the corporate tax footnote. To measure the readability of the tax footnote our study utilizes the Gunning Fog

Index (Fog Index). The Fog Index incorporates the number of words per sentence and the number of complex words in the

text to derive a measure of readability or syntactic complexity for the text being examined. A high Fog Index implies a high

textual complexity level and thus a high level of difficulty in readability. It has been used extensively in social science

research and specifically in the finance and accounting literatures (Jones and Shoemaker 1994; Courtis 1995; Li 2008,

Lehavy, Li, and Merkley 2011; Lawrence 2013) to explore the readability of written communications. The Fog Index allows

us to study a large group of firms using an objective measure that is easily calculated for any text and is not biased by the

length of the text.

Managers use disclosures to provide decision-useful information to stakeholders, and the tax footnote is the primary

mechanism for disseminating tax information. Previous studies have identified tax avoidance as a performance measure for

tax departments (Robinson, Sikes, and Weaver 2010; Armstrong, Blouin, and Larcker 2012). The incomplete revelation

hypothesis (IRH) (Bloomfield 2002) theorizes that managers have incentives to highlight information when firms are

performing well and obfuscate information when firms are performing poorly. It follows that a tax manager is more likely to

reveal information in a straightforward manner when tax avoidance is at an optimal level because tax avoidance is a

performance measure for the tax department. However, the tax disclosure is unique in that the information disclosed could be

used by the tax authorities to constrain tax avoidance. Results from previous studies provide evidence that the IRS gathers

public financial data in the examination process and that closer IRS monitoring may limit corporate tax avoidance (Bozanic,

Hoopes, Thornock, and Williams 2017; Hoopes, Mescall, and Pittman 2012). Managers may believe that writing less-

readable tax footnotes will increase the processing costs and decrease comprehension of the tax information gained by an

IRS auditor, hindering the tax authority’s ability to use the disclosure to restrain tax avoidance activity. This creates an

incentive for managers to write more opaque disclosures to conceal tax avoidance. Additionally, Balakrishnan, Blouin, and

Guay (2012) find that aggressive tax planning decreases corporate transparency as measured by an increase in analyst

forecast error.

Recent research provides evidence of differential outcomes across the tax avoidance distribution (Armstrong, Blouin,

Jagolinzer, and Larcker 2015; Bird and Karolyi 2017; Baik, Choi, Jung, and Morton 2013). Researchers have also explored

the existence of an optimal level of tax avoidance (Cheng, Huang, Li, and Stanfield 2012; Chyz, Leung, Li, and Rui 2013;

Hanlon and Slemrod 2009). An optimal level of tax avoidance occurs when tax payments are minimized net of the associated

proprietary costs. We discuss our research in terms of relatively high and relatively low tax avoidance with respect to our

proxy for the optimal level of tax avoidance, the industry-year median.2 We extend prior research by examining whether the

impact of tax avoidance on tax footnote readability varies across the tax avoidance distribution. In the spirit of Li’s (2008)

1 Prior research finds the effective tax rate is a performance measure for the tax department. Additionally, we motivate our hypotheses with firm’s
behavior around optimal levels of tax avoidance, thus we use the industry-adjusted three-year effective tax rate as our primary measure of tax
avoidance.

2 Our research does not predict an optimal level of tax avoidance for each firm and instead uses the industry-year median of tax avoidance as a proxy for
optimal tax avoidance. We leave prediction of an optimal level of tax avoidance to future research.
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model of the determinants of annual report readability, we develop a model of the determinants of tax footnote readability

using prior literature to identify variables that we believe will impact the readability of the tax footnote. Using an ordinary

least squares regression, we find a positive (negative) association between tax avoidance and tax footnote readability for

firms with tax avoidance below (above) the industry-year median of tax avoidance. Our findings are in line with the view that

managers of low tax avoidance firms and managers of high tax avoidance firms have different incentives concerning

disclosure choices for tax information. Specifically, tax avoidance motivates managers of low tax avoidance firms to write

more straightforward tax footnotes to highlight better performance as tax avoidance approaches an optimal level, whereas tax

avoidance motivates managers of high-avoidance firms to write relatively less straightforward tax footnotes to conceal tax

planning from the tax authority as tax avoidance exceeds an optimal level.3

We also examine the impact of the readability of the tax footnote on investor valuation of tax avoidance. Relative to firm

value, tax avoidance is considered a positive net present value activity under the traditional view of tax. Previous studies

document differential valuation of tax avoidance across activities and firms (Inger 2014; De Simone, Mills, and Stomberg

2014), suggesting that the variation in the readability of tax disclosures across firms could also impact the value of tax

avoidance. Bozanic et al. (2017) find that the tax authority accesses 10-K data. Since the tax footnote could be a useful source

of information, investors may believe that decreased tax footnote readability hinders the tax authority’s ability to use the

footnote as a ‘‘roadmap’’ for audit purposes. In contrast, investors may prefer straightforward tax footnotes in regard to their

valuation of tax avoidance activities because they believe a straightforward disclosure is indicative of a sustainable tax strategy

that is unlikely to be challenged by the tax authority. Finally, investors may believe that a straightforward disclosure is

inconsistent with managerial diversion of tax savings.

We examine the impact of tax footnote readability on the valuation of tax avoidance relative to a firm’s level of tax

avoidance using an ordinary least squares regression and Tobin’s Q as a measure of firm value. Firms with relatively high tax

avoidance experience a premium on tax avoidance when tax footnotes are hard to read relative to when they are more

straightforward, consistent with the negative association between tax avoidance and tax footnote readability observed for high-

avoidance firms. Managers of firms with high levels of tax avoidance write less straightforward tax footnotes and investors

value these efforts to conceal tax planning from the tax authority. In contrast, firms with relatively low tax avoidance only

exhibit a positive association between firm value and tax avoidance when tax footnotes are easier to read. This is consistent

with the positive association between tax avoidance and tax footnote readability in low tax avoidance firms and suggests that

investors value straightforward tax footnotes when tax avoidance is low.

We extend the literature on textual information contained in corporate disclosures by examining a specific corporate

disclosure: the tax footnote. We provide insight into the tax information provided to investors by identifying the determinants

of tax footnote readability and contribute to the tax avoidance literature through our examination of the relation between tax

avoidance and tax footnote readability. By documenting differential effects of tax avoidance on tax footnote readability across

the tax avoidance distribution, we reiterate the importance of considering the differences in behavior across levels of tax

avoidance advanced in Armstrong et al. (2015).

Our study contributes to and connects the literature examining the textual information contained in corporate disclosures

and the literature investigating the valuation of corporate tax avoidance. Documentation of cross-sectional differences of the

impact of tax footnote readability on the valuation of tax avoidance supports the value relevance of the qualitative information

contained in the tax footnote and provides evidence that investors are aware of ‘‘under-shelter’’ and ‘‘over-shelter’’ problems in

their assessment of firm’s tax avoidance.

Finally, we specifically extend the work of Law and Mills (2015) by developing a systematic method of extracting the tax

footnote from the 10-K in order to analyze the linguistic characteristics of the disclosure. This method could be used by

researchers to examine other footnotes or sections of firm’s disclosures in isolation. While Law and Mills (2015) show that the

readability of the 10-K is not associated with tax avoidance, our results show that readability of the tax footnote is associated

with tax avoidance. This suggests that the tax footnote contains linguistic cues that differ from that of the 10-K with respect to

tax avoidance.

In the second section, we develop our hypotheses and discuss previous research; in the third section we describe our

research design and data; the fourth section presents our results; and, finally, the fifth section presents our conclusions.

3 It is possible that the level of readability of tax footnotes is not a result of managers’ efforts to inform investors or obfuscate tax avoidance activities
from the IRS. Instead it could be that describing complicated tax strategies is complicated by nature, thus decreasing the readability of the tax footnote
as a firm engages in more complex tax-planning activities. We conduct analyses to rule out this alternative explanation but cannot definitively attribute
our results to managers intentionally changing the clarity of their writing.
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BACKGROUND AND HYPOTHESES

Tax Footnote Readability and the Relative Level of Tax Avoidance

Managers use firm disclosures to provide decision-useful information to stakeholders. The incomplete revelation

hypothesis (IRH) posits that managers believe that by providing information that is costlier to extract from public data, poor

performance will be less completely or more slowly revealed in market prices. Likewise, managers have incentives to construct

more straightforward disclosures when their firms are performing well (Bloomfield 2002). Previous literature lends support to

the IRH and finds that management is more willing to be straightforward in the disclosure of firm information when the firm is

performing well (Lang and Lundholm 1993; Schrand and Walther 2000; Li 2008).

Accounting and finance literature documents many instances of strategic reporting. In the setting of textual analysis of

qualitative information, Li (2008) finds that firms with less-readable annual reports have lower earnings and firms with easier to

read annual reports have more persistent positive earnings, suggesting that managers use disclosure readability strategically.

Several other studies provide evidence consistent with managers strategically using the tone of the qualitative text in their

earnings press releases (Huang, Teoh, and Zhang 2014), earnings announcements (Tama-Sweet 2010), and MD&A (Davis and

Tama-Sweet 2012) to mislead investors and increase the value of their stock options. These studies provide evidence that

managers use qualitative disclosures strategically in a variety of settings.

When applied to the tax footnotes the IRH suggests that managers have an incentive to signal good tax performance (i.e.,

low tax payments) by providing tax information that is straightforward and easily understood by investors. It follows that a tax

manager is likely to reveal information in a straightforward manner when tax avoidance is high because tax avoidance is a

performance measure for the tax department (Robinson et al. 2010). If managers have incentives to write more-readable

disclosures to highlight good performance and tax managers are evaluated on the level of tax avoidance achieved, then firms

with higher levels of tax avoidance will strategically construct more straightforward tax footnotes.

However, managers face a trade-off when making firm disclosures between providing information that is useful to

investors and other stakeholders weighed against costs associated with the disclosure, including the cost of compiling

information as well as potential proprietary costs. Balakrishnan et al. (2012) investigate the impact of aggressive tax planning

on corporate transparency and find that lower corporate transparency is a cost of aggressive tax planning. Less-readable tax

footnotes could be another form of decreased corporate transparency associated with tax planning. Law and Mills (2015) show

that there is not a significant association between readability, measured by the Fog Index of the annual report, and tax

avoidance. It is unknown whether this result holds when examining tax footnote readability.

Disclosures about tax are unique in that there is a third-party regulator that can use the information provided about taxes to

extract value from the firm. The information provided in the tax footnote may be useful as a supplement to the information

provided to the tax authority in the firm’s tax return. Tax footnotes contain qualitative descriptions of tax details that are not

found in the quantitative tax return. Hoopes et al. (2012) find that closer IRS monitoring limits corporate tax avoidance.

Bozanic et al. (2017) show that IRS attention, measured as 10-K downloads, increases with cash tax avoidance. The authors

suggest their results provide evidence of the IRS gathering public financial data to build a case for an audit or in the

examination process. Managers may believe that writing less-readable tax footnotes will increase the processing costs and

decrease comprehension of the tax information gained by an IRS auditor who has accessed the information, hindering the tax

authority’s ability to use the disclosure to restrain tax avoidance activity. The potential use of the information in the tax footnote

by tax authorities to restrain tax avoidance adds to the costs associated with the tax footnote disclosure that managers must

weigh against providing useful information and highlighting good tax performance. Consequently, we do not predict an overall

association between tax avoidance and tax footnote readability.

Recent literature explores differences in firm behavior along the tax avoidance distribution. Armstrong et al. (2015) find

that the relation between tax avoidance and boards’ financial expertise and independence is positive for firms with low levels of

tax avoidance and negative for firms with high levels of tax avoidance. This finding illustrates that governance structures will

promote firms to reach an optimal level of tax avoidance, such that firms that are under-sheltering engage in more tax avoidance

and firms that are over-sheltering will engage in less tax avoidance. Bird and Karolyi (2017) find a similar effect in the context

of an institutional ownership shock induced by Russell 2000 index inclusion. An increase (decrease) in tax avoidance upon

Russell 2000 index inclusion is observed in firms that had relatively low (high) tax avoidance prior to inclusion. Baik et al.

(2013) find that income tax expense forecasts deter tax avoidance when they are relatively high and encourage tax avoidance

when they are relatively low. Finally, in their investigation of tax risk, Hanlon and Slemrod (2009) find that investors believe

there is an optimal level of tax aggressiveness. These studies show different incentives and firm outcomes with regard to a

firm’s level of tax avoidance.

We believe managers’ incentives to disclose straightforward information in the tax footnote will vary based on a firm’s

level of tax avoidance. A firm that has a relatively low level of tax avoidance faces less potential proprietary costs associated

4 Inger, Meckfessel, Zhou, and Fan

The Journal of the American Taxation Association
Volume 40, Number 1, 2018



with the tax footnote disclosure than a firm with a relatively high level of tax avoidance. A low tax avoidance firm likely does

not engage in substantial high-risk tax-planning strategies, making the need to restrain the tax authority’s ability to audit lower

and reducing the cost of providing straightforward tax disclosures. Managers of firms with suboptimal levels of tax avoidance

are instead focused on improving performance by increasing tax avoidance. Under the IRH, we expect managers of these firms

to write more straightforward tax disclosures to highlight improving tax performance as tax avoidance reaches a more optimal

level.4

Managers of firms with relatively high levels of tax avoidance have incentives to conceal tax avoidance from the tax

authority to maximize the after-tax benefit of tax planning. Providing less-readable tax disclosures is one way managers may

attempt to hinder the IRS’s ability to identify and restrain tax-planning activity. Firms weigh the marginal benefits and costs

stemming from their tax-planning strategies to ensure that they remain optimally aggressive (Scholes, Wolfson, Erickson,

Maydew, and Shevlin 2008). It follows that as high-avoidance firms decrease tax avoidance activities toward an optimal point,

they likely exit high-risk tax-planning strategies while retaining low-risk tax-planning strategies. The need to restrain the tax

authority’s ability to audit declines and managers will write more straightforward disclosures. Firms that already engage in a

relatively high level of tax avoidance likely have exhausted low-risk tax-planning strategies and only have aggressive tax-

planning strategies remaining to engage in. Concealing these aggressive strategies is important and managers will write less

straightforward disclosures. In summary, we predict that managers of firms with relatively low levels of tax avoidance will

write more-readable tax disclosures as tax avoidance approaches an optimal level to highlight improving tax performance,

whereas managers of firms with relatively high levels of tax avoidance will write less-readable disclosures as tax avoidance

grows further from the optimal level to conceal tax avoidance strategies from the tax authority.

H1: There is a positive (negative) association between tax avoidance and tax footnote readability for firms with a

relatively low (high) level of corporate tax avoidance.

Tax Footnote Readability and the Valuation of Tax Avoidance

There is empirical support documenting the impact of disclosure readability on users of financial disclosures. Utilizing the

Fog Index as a measure of readability, Lawrence (2013) finds that individual investors invest more in firms that have clearer

and more concise disclosures, and investment returns are increasing in firms with more-readable disclosures. Behavioral

research has found that more-readable disclosures are perceived by individual investors as more reliable and invoke stronger

reactions to good and bad news than less-readable disclosures (Rennekamp 2012). Tan, Wang, and Zhou (2015) show the

readability of trend performance impacts investors’ performance judgements when benchmark performance is inconsistent. In

addition to the impact of readability on individual investors, research has documented that sophisticated users experience

greater information processing costs when firm disclosures are less readable. Specifically, Lehavy et al. (2011) find investors

have greater demand for analyst reports when firm disclosures are less readable.

How investors perceive and subsequently value corporate tax avoidance activities has been the subject of ample empirical

research. Under the traditional view of tax in firm valuation, tax avoidance is considered a positive net present value activity

because tax savings reflect a transfer of wealth from the government to the shareholder. Graham and Tucker (2006) examine

the use of tax shelters as a substitute tax shield for interest deductions and suggest that shareholders believe that tax savings

results in a wealth transfer from the government. If corporate tax avoidance activities advance shareholder interests, then firm

value will increase as corporate tax avoidance activities increase.

Prior research documents differential valuation of tax avoidance activities and across types of firms. Inger (2014)

documents differential valuation across methods of tax avoidance and De Simone et al. (2014) demonstrate a positive

association between tax avoidance and ‘‘income mobile’’ firms. Additionally, Blaylock, Shevlin, and Wilson (2012) document

that book-tax differences arising from tax-planning strategies are associated with higher earnings persistence while book-tax

differences arising from earnings management are associated with lower earnings persistence. They argue that investors are

sophisticated enough to recognize the source of the book-tax difference and distinguish between book-tax differences arising

from tax-planning strategies compared to accruals for book purposes that have not been made for tax purposes. These studies

suggest that variation in the tax disclosures across firms could also impact the value of tax avoidance.

4 Balakrishnan et al. (2012) cite Google Inc. as an example of a relatively unaggressive firm that undertook significant tax planning, resulting in a
decrease in their effective tax rate by 7 percent between 2004 and 2005. Google’s tax footnote became less textually complex, dropping from a Fog
Index of 17.365 (third quartile) in 2004 to 14.974 (first quartile) in 2005. Google’s tax footnote remains at a lower level (i.e., below the median) of
textual complexity (14.3–15.8) through the remainder of the decade, during which they were engaged in significant foreign tax planning (Drucker
2010). This example provides anecdotal evidence of a low tax avoidance firm providing more straightforward tax footnote disclosures as their tax
avoidance increases.
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Behavioral theory suggests that more-readable tax footnotes are more value relevant. Additionally, Balakrishnan et al.

(2012) find increased tax disclosures in the MD&A and conference calls when a firm is more tax aggressive, suggesting

management is trying to mitigate the transparency problems associated with tax avoidance. Straightforward tax disclosures may

give comfort to investors that management is not concealing risky tax positions, leading to a premium on tax avoidance when

tax footnotes are straightforward.

Textually complex tax footnotes may act as a signal of the type of activity deriving the tax savings. For example, investors

may believe that a tax-planning strategy requiring extensive planning to generate sustainable tax savings results in more textual

complexity in the tax footnote. Hoopes et al. (2012) and Bozanic et al. (2017) provide evidence that suggests the tax footnote

could be a source of useful information to the tax authority. As a result, investors may believe decreased tax footnote readability

hinders the tax authority’s use of the tax footnote to restrain tax avoidance activity and recover tax dollars upon audit, leading to

a premium on tax avoidance when tax footnotes are difficult to read. Due to mixed evidence we do not make an overall

prediction.

Following our predictions about the association between tax footnote readability and tax avoidance, we believe that the

impact of tax footnote readability on investor valuation of tax avoidance will vary across the tax avoidance distribution. When

tax avoidance is relatively low, firms are likely not engaging in a substantial degree of aggressive tax planning. Since there is

not a lot of tax avoidance to conceal from the tax authority and the avoidance that is occurring is likely on the benign end of the

spectrum, we believe investors will prefer straightforward disclosures when tax avoidance is low. The straightforward

disclosure gives investors comfort that management is not trying to conceal bad performance when tax avoidance is low and

value efforts to increase tax avoidance. We also predict that for firms with relatively high levels of tax avoidance, the readability

of the tax footnote will be negatively associated with tax avoidance because managers are concealing tax avoidance activity

from the tax authority. Therefore, we predict investors of firms that are avoiding substantial amounts of tax will place a

premium on tax avoidance as readability decreases because they believe a less-readable tax footnote will aid in concealing tax-

planning activity from the tax authority.

H2: Firms with relatively low (high) levels of tax avoidance experience a premium (discount) on tax avoidance when tax

footnotes have high readability.

RESEARCH DESIGN

Sample Selection

Our study focuses on the largest U.S. multinational firms by selecting the sample from the S&P 1500 over the period

2000–2014. 10-Ks and tax footnotes are collected using an automated process from EDGAR and company websites. Appendix

A explains the process to extract 10-Ks and tax footnotes and calculate the readability indices.5 Firms not organized as a C-

corporation, missing total assets, pretax income, tax expense, common shares outstanding, or share price are excluded from our

collection process. We are unable to extract or extract unusable tax footnote data for 3,923 observations. We exclude

observations extracted from text filings with extreme measures of the Fog Index and tax footnote length determined as the

maximum value from the XBRL filings and observations missing necessary data to calculate dependent and control variables,

resulting in a final sample of 11,711 observations. Appendix B summarizes sample selection. Additional stock price

information from CRSP, financial data from Compustat, and auditor data from Audit Analytics are used for dependent and

control variables. Variables are defined in Appendix C.

Determinants of Annual Report and Tax Footnote Readability

In the spirit of Li’s (2008) annual report readability model, we develop a model of the determinants of tax footnote

readability in order to examine the association between tax footnote readability and tax avoidance:

FOG TaxFNit ¼ b0 þ b1Tax Avoidit þ b2FOG 10Kit þ b3Shortit þ b4Sizeit þ b5RDit þ b6Foreign Salesit

þ b7Capital Expendituresit þ b8Equity Earningsit þ b9Deferred Revenueit þ b10Leverageit þ b11ROEit

þ b12Firm Ageit þ b13OCIit þ b14NOLit þ b15APTSit þ b16Tenureit þ b17Specialistit þ b18Restatementit
þ Industryit þ Year þ eit

ð1Þ

5 We compare a sample from the extraction process to a sample of hand-collected tax footnotes and find consistent values of the readability indices.
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Following Li (2008) we use the Fog Index (FOG) from the computational linguistics literature to measure tax footnote and

10-K textual complexity. The Fog Index, developed by Robert Gunning, captures readability or syntactic complexity as a

function of syllables per word and words per sentence and indicates the years of formal education a reader of average

intelligence would need to read and understand that piece of writing with its word-sentence workload. Specifically, we calculate

the readability of the tax footnote for firm i in year t as follows:

FOGit ¼ ðaverage words per sentenceþ percent of complex wordsÞ3 0:4 ð2Þ

where complex words are defined as words with three syllables or more. Text with a Fog Index greater than or equal to 18 is

judged to be unreadable; 14–18 is difficult to read, and 12–14 is ideal for a reader of average intelligence. Appendix D provides

a discussion of tax footnotes from the same year and industry with a high and low Fog Index. Pfizer Inc.’s 2010 tax footnote

has a Fog Index of 19.14 (above the median) and Eli Lilly and Company’s 2010 tax footnote has a Fog Index of 14.01 (below

the median).

Our main independent variable of interest is tax avoidance. Armstrong et al. (2012) demonstrate that the incentive

compensation of tax personnel is associated with GAAP effective tax rates, suggesting the GAAP effective tax rate is an

important metric for the tax department. Since we believe managers’ incentives will impact the tax footnote disclosure, we use

the GAAP effective tax rate (ETR) as our measure of tax avoidance. Following Dyreng, Hanlon, and Maydew (2008) we

employ a long-run approach by accumulating the effective tax rate over a three-year period (ETR3). We predict tax footnotes

will be more readable when tax avoidance is within an ‘‘optimal’’ range, thus we use an industry-adjusted effective tax rate

measure. We subtract a firm’s ETR3 from the median three-year GAAP effective tax rate by Fama-French 48 industry and year

(Tax Avoid) so that positive numbers indicate tax avoidance is above the industry median.6 If tax avoidance is associated with

the readability of the tax footnote, then the coefficient on Tax Avoid will be significant.

We draw determinants from prior literature that we believe will impact the readability of the tax footnote. The Fog Index of

the annual report (FOG 10K) is included as a control variable because Li (2008) reports a positive and significant correlation

between the Fog Index of the annual report and the footnotes as a whole. To address the concern that short tax footnotes

provide little information regardless of their readability, we include an indicator variable Short set to 1 if the observation is in

the bottom quartile of the length of the tax footnote by industry and year.

Next we include control variables based on the overall firm metrics reported in the financial statements or footnotes that we

believe will impact the readability of the tax footnote. We include Size, measured as the log of the market value of equity,

because we expect that larger firms are more complex, leading to more tax compliance requirements and opportunities for tax

planning that may impact the readability of the tax footnote. We include research and development costs (RD), Capital
Expenditures, Equity Earnings, and Deferred Revenue because the differences in book and tax reporting of these areas could

decrease the readability of the tax footnote. Foreign Sales captures the tax compliance demands and tax-planning opportunities

that arise from operating in multiple jurisdictions that could decrease the readability of the tax footnote. We include Leverage
because tax shields may compel firms to provide additional information in the tax footnote, decreasing the readability. Return

on equity (ROE) proxies for firm performance because the difference in the tax environment between profitable and loss firms

may impact tax footnote readability. We include Firm Age because Drake (2015) finds a link between the life cycle of a firm

and book-tax differences. Other comprehensive income (OCI) is included because the flexibility in reporting (net or before tax

effects) could impact tax footnote readability. NOL captures the potential decreased readability generated by disclosures of tax

losses, which are often reported by jurisdiction and length to expiration.

Finally, we include control variables to capture the impact other parties could have on the readability of the tax footnote.

We include an indicator variable for auditor-provided tax services (APTS) and auditor industry specialist (Specialist) because

Seetharaman, Sun, and Wang (2011) report a decreased probability of a tax-related restatement when the auditor provides tax

services and is an industry specialist. Auditor-provided tax services and auditor industry specialists could also improve

readability of the tax footnote. Auditor tenure (Tenure) captures the length of the relationship of the auditor and the firm

because we believe the readability of the tax footnote could improve as the auditor becomes more familiar with the firm’s tax

positions. We include an indicator variable for a Restatement because a restatement represents a financial accounting failure that

could be associated with the readability of the tax footnote.

We include year and industry dummies in the model. Industries are classified following Fama and French (1997). The

model is estimated using ordinary least squares (OLS) and standard errors are adjusted for heteroscedasticity using robust

standard errors clustered at the firm level (Petersen 2009). Continuous variables are winsorized at the 1 percent and 99 percent

tails. Variables are defined in Appendix C.

6 We supplement our analysis using the industry-adjusted three-year cash effective tax rate in untabulated tests. Results are consistent unless otherwise
noted.
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To test H1, we modify Model (1) to examine whether the association between tax footnote readability and tax avoidance

varies across the tax avoidance distribution:

FOG TaxFNit ¼ b0 þ b1Tax Avoidit þ b2Tax Avoidit�High Tax Avoidit þ b3High Tax Avoidit þ Control Variables
þ Industryit þ Year þ eit ð3Þ

We include a dummy variable High Tax Avoid set to 1 when tax avoidance is greater than the median by industry and

year.7 We interact Tax Avoid with High Tax Avoid such that the coefficient on Tax Avoid measures the association between tax

avoidance and tax footnote readability for firm-year observations with tax avoidance below the median. The sum of the

coefficients on Tax Avoid and Tax Avoid � High Tax Avoid measures the association between tax avoidance and tax footnote

readability for firm-year observations with tax avoidance above the median. H1 predicts a negative coefficient on Tax Avoid,
suggesting tax footnote readability increases as tax avoidance increases for relatively low tax avoidance observations. H1

predicts a positive coefficient on the sum of the coefficients on Tax Avoid and Tax Avoid � High Tax Avoid, suggesting tax

footnote readability decreases as tax avoidance increases for relatively high tax avoidance observations. All other aspects of

Model (1) remain unchanged.

Tax Footnote Readability and the Valuation of Tax Avoidance

The following model, adapted from Inger (2014), tests the impact of tax footnote readability on the valuation of tax

avoidance:

FirmValueit ¼ b0 þ b1Tax Avoidit þ b2Tax Avoidit�High FOG TaxFNit þ b3High FOG TaxFNit þ b4High FOG 10Kit

þ b5Shortit þ b6Stock Optionsit þ b7PPEit þ b8Foreign Incomeit þ b9Sizeit þ b10Riskit þ b11Growthit

þ b12Leverageit þ b13NOLit þ b14Intangiblesit þ b15Firm Ageit þ b16Cashit þ b17Appreciationit

þ Industryit þ Year þ eit

ð4Þ

Firm value is measured by Tobin’s Q, the ratio of the market value of the firm to the book value of assets at year-end,

consistent with prior research on the relation between firm value and tax avoidance (Desai and Dharmapala 2009; Bryant-

Kutcher, Guenther, and Jackson 2012; Inger 2014). Consistent with the previous model of the determinants of tax footnote

readability, our measure of tax avoidance is the industry-adjusted three-year GAAP effective tax rate (Tax Avoid).

Tax footnotes and annual reports with a Fog Index score above the sample median by year and industry are designated as

harder to read using the indicator variables High FOG TaxFN and High FOG 10K. Tax Avoid measures the impact of tax

avoidance on firm value for firms with relatively straightforward tax footnotes (i.e., Fog Index below the median) and the sum

of the coefficients on Tax Avoid and Tax Avoid � High FOG TaxFN measures the impact of tax avoidance on firm value in firms

with relatively less straightforward tax footnotes (i.e., Fog Index above the median). A positive and significant coefficient on

the interaction of Tax Avoid � High FOG TaxFN suggests that investors place a premium on tax avoidance when tax footnotes

are harder to read.

Control variables follow prior literature and are defined in Appendix C.8 Short, defined previously as an indicator equal to

1 if the observation is in the bottom quartile of tax footnote length by industry and year, is included to control for the quantity of

qualitative information provided in the tax footnote. Prior research (Morck, Shleifer, and Vishny 1988; Mehran 1995) finds that

stock-based compensation is positively related to firm value, and we expect a positive coefficient on Stock Options, measured

as the average annual value realized from the exercise of options for the top five executives grossed up by the fraction of

options owned by the covered executives. Gross property, plant, and equipment (PPE) accounts for fixed assets’ impact on firm

value. Pretax foreign income proxies for a firm’s international operations, and we expect a positive coefficient on Foreign
Income because Collins, Hand, and Shackelford (2000) report a positive association between firm value and foreign income.

Sales controls for firm size (Size), and we expect a negative sign because of the negative association between Tobin’s Q and

firm size demonstrated in prior literature (Morck et al. 1988).9 Stock price volatility (Risk), measured as the standard deviation

of monthly returns over the prior 36-month period, controls for risk, and we expect a negative sign. We include Growth,
measured as three-year average sales growth, because Tobin’s Q captures growth opportunities. Tax shields impact the value of,

7 Note that we use all observations in Compustat with necessary data to calculate the industry-adjusted tax rate, so our High Tax Avoid observations are
not necessarily all observations with positive values for Tax Avoid.

8 We note that our results are consistent when we instead use the control variables from Model (1).
9 Sales is selected as a control for firms’ size because of the mechanical relation between other controls for size, total assets, market value of equity, and

Tobin’s Q.
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and incentive for, engaging in tax avoidance, so controls for debt (Leverage), net operating losses (NOL), and book value of

intangible assets (Intangibles) are included in the model. Following Gompers, Ishii, and Metrick (2003) the log of firm age

controls for Firm Age, and we expect a negative sign because older firms have growth constraints. Cash controls for the impact

of foreign cash holdings on firm value because Foley, Hartzell, Titman, and Twite (2007) find that firms have higher levels of

cash as the tax cost of repatriation increases. Appreciation is measured as the change in the stock price over the four-year

period.

As tax avoidance is expected to vary across time and industries, year and industry dummies are included in the model.

Industries are classified following Fama and French (1997). The model is estimated using OLS and standard errors are adjusted

for heteroscedasticity using robust standard errors clustered at the firm level (Petersen 2009). Continuous variables are

winsorized at the 1 percent and 99 percent tails. Variables are defined in Appendix C.

Next we expand Model (4) to examine whether the impact of the readability of the tax footnote on the valuation of tax

avoidance varies across the tax avoidance distribution:

FirmValueit ¼ b0 þ b1Tax Avoidit þ b2Tax Avoidit�High FOG TaxFNit þ b3Tax Avoidit�High Tax Avoidit

þ b4Tax Avoidit�High FOG TaxFNit�High Tax Avoidit þ b5High FOG TaxFNit�High Tax Avoidit

þ b6High FOG TaxFNit þ b7High FOG 10Kit þ b8High Tax Avoidit þ Control Variablesþ Industryit

þ Year þ eit

ð5Þ

A dummy variable High Tax Avoid set to 1 when tax avoidance is above the median by industry and year is interacted with

Tax Avoid and Tax Avoid � High FOG TaxFN to determine whether the impact of tax avoidance and readability on firm value

varies with the firm’s level of tax avoidance. Under H2 we expect the coefficient on Tax Avoid to be positive and significant,

suggesting a positive association between tax avoidance and firm value when tax footnotes are straightforward and tax

avoidance is below the median. We expect the sum of the coefficients on Tax Avoid and Tax Avoid � High Tax Avoid to be

negative and significant, suggesting a negative association between tax avoidance and firm value when tax footnotes are

straightforward and tax avoidance is above the median.

RESULTS

Descriptive Statistics of Annual Report and Tax Footnote Readability

Descriptive statistics for the variables included in the model of the determinants of readability of the tax footnote are

presented in Table 1. The simple statistics for FOG 10K presented in Panel A are consistent with prior literature. For example,

Li (2008) reports a mean Fog Index for the annual report of 19.39 and our mean Fog Index for the annual report (FOG 10K) is

18.96. The mean three-year GAAP effective tax rate is 27.5 percent, consistent with other studies (Law and Mills 2015, among

others). By design the industry-adjusted tax rate (Tax Avoid) is close to 0.

As presented in Table 1, Panel B, the tax footnote mean is significantly less than the annual report mean for the Fog Index

(p , 0.0001), implying that on average the annual report has lower readability than the tax footnote. Additionally, the mean

Fog Index10 of the tax footnote of 15.292 is less than the mean for the entire notes to the financial statements of 18.96 reported

by Li (2008). Table 2 presents Pearson and Spearman correlations for the variables included in the model of the readability of

the tax footnote. The Pearson correlation coefficient of 0.188 between the tax footnote and annual report Fog Index is positive

and statistically significant at p , 0.0001. Although the measures are correlated, the value is not high enough to exclude

different degrees of readability for the tax footnote and annual report.

Table 3, Panel A parses the sample into low and high tax avoidance firm-year observations split at the median value of Tax
Avoid by industry and year. The mean values of the Fog Index of the annual report and tax footnote are greater for the high-

avoidance firms compared to the low-avoidance firms (p , 0.0001). High-avoidance firms on average have longer tax

footnotes (p , 0.0001). High-avoidance firms are larger, have greater research and development, foreign sales, equity earnings,

deferred revenue, leverage, OCI, occurrence of NOLs, and are younger (p , 0.017). Low-avoidance firms have greater Tobin’s

Q, higher capital expenditures, and return on equity (p , 0.0005). High-avoidance firms are more likely to have auditor-

provided tax services, longer auditor tenure, and use an auditor specialist (p , 0.0476).

10 We remove observations extracted from text filings with unreasonable values for the Fog Index and length of the tax footnote because of the inherent
difficulty with extracting information from the text filings that could cause mismeasurement of the variables. For example, the maximum value of the
Fog Index and length of the tax footnote for the XBRL observations is 25.05 and 4,275, respectively. The maximum value for the observations
extracted from text filings is 34 and 177,000, respectively. We remove observations that have values for the Fog Index greater than the maximum for
the XBRL filings, resulting in a loss of 502 observations.
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TABLE 1

Descriptive Statistics

Panel A: Descriptive Statistics for Regression Variables

Variable n Mean
Std.
Dev. 5 Percent 25 Percent Median 75 Percent 95 Percent

FOG TaxFN 11,711 15.29 2.132 12.13 13.78 15.12 16.65 19.04

FOG 10K 11,711 18.96 1.65 17.08 18.08 18.81 19.65 21.33

ETR3 11,711 0.275 0.166 0 0.194 0.301 0.36 0.443

Tax Avoid 11,711 0.0004 0.162 �0.194 �0.065 �0.011 0.073 0.269

Tax Footnote Length 11,711 686 478 125 355 601 904 2418

Short 11,711 0.226 0.418 0 0 0 0 1

Size 11,711 7.802 1.750 5.140 6.560 7.710 8.940 10.740

RD 11,711 0.086 1.985 0 0 0 0.028 0.207

Foreign Sales 11,711 0.024 0.045 0 0 0 0.03 0.12

Capital Expenditures 11,711 0.052 0.074 0.0005 0.014 0.032 0.062 0.166

Equity Earnings 11,711 0.021 0.166 �0.010 0 0 0 0.159

Deferred Revenue 11,711 0.537 0.500 0 0 1 1 1

Leverage 11,711 0.216 0.195 0 0.053 0.192 0.327 0.550

ROE 11,711 0.225 1.490 �0.182 0.090 0.184 0.302 0.667

Firm Age 11,711 2.772 1.024 0.693 2.303 2.890 3.526 4.205

OCI 11,711 0.019 0.037 0 0.001 0.005 0.020 0.088

NOL 11,711 0.423 0.494 0 0 0 1 1

APTS 11,711 0.763 0.425 0 1 1 1 1

Tenure 11,711 14.320 10.880 2.000 6.000 11.000 20.000 38.000

Specialist 11,711 0.180 0.380 0 0 0 0 1

Restatement 11,711 0.153 0.400 0 0 0 0 1

Panel B: t-test of Difference of Means of Readability Variables

Measure n TaxFN 10-K
Mean

Difference t-statistic p-value

Fog Index (FOG) 11,711 15.29 18.96 �3.668 169.9 , 0.0001

This table presents descriptive statistics for dependent and control variables. Panel A presents descriptive statistics. Panel B presents the results of a t-test
of the difference in the mean value of the Fog Index between the tax footnote and 10-K. Continuous variables winsorized at the 1st and 99th percentiles.
All data item letters refer to the Compustat item letters unless otherwise noted. Sample selection is provided in Appendix B.

Variable Definitions:
FOG TaxFN ¼ Fog index of the tax footnote;
FOG 10K¼ Fog index of the annual report;
ETR3¼

P
t�2,t (tax expense (TXT)/(earnings before tax (PI)� special Items (SPI));

Tax Avoid ¼ median ETR3 for industry/year � ETR3;
Tax Footnote Length ¼ number of words in the tax footnote;
Short ¼ indicator equal to 1 if Tax Footnote Length is in the bottom quartile by year and industry;
Size¼ log of market value of equity ¼ ln(CSHO � PRCC_F);
RD¼ research and development/sales ¼ XRD/SALE;
Foreign Sales ¼ pretax income from foreign operations/sales ¼ PIFO/SALE;
Capital Expenditures ¼ capital expenditures/lagged assets ¼ CAPX/lagAT;
Equity Earnings ¼ absolute value of equity earnings/loss (ESUB)/absolute of income (IB);
Deferred Revenue ¼ indicator equal to 1 if deferred revenue (DRC þ DRLT) is non-zero;
Leverage ¼ (long-term debt þ debt in current liabilities)/total assets ¼ (DLTT þ DLC)/(AT);
ROE ¼ (pretax income � extraordinary items/common equity) ¼ (PI � X)/(CEQLAG);
Firm Age¼ ln(1 þ number of years listed in Compustat);
OCI ¼ absolute value of accumulated other comprehensive income (jAOCIj)/AT;
NOL¼ indicator equal to 1 if NOL (TLCF) is non-zero;
APTS¼ auditor-provided tax services (Audit Analytics);
Tenure ¼ number of years in which the company’s auditor has continuously served as auditor (Audit Analytics);
Specialist ¼ indicator equal to 1 if the company’s auditor has the largest number of clients in the two-digit SIC code (Audit Analytics); and
Restatement ¼ indicator equal to 1 if the company restated its 10-K (Audit Analytics).
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TABLE 2

Correlation Coefficients

Panel A: Correlation Variables FOG TaxFN to Equity Earnings

Variables
FOG

TaxFN
FOG
10K ETR3

Tax
Avoid Short Size RD

Foreign
Sales

Capital
Expenditures

Equity
Earnings

FOG TaxFN 1.000 0.188 (0.042) 0.048 (0.052) (0.008) 0.019 (0.151) 0.024 0.011

FOG 10K 0.215 1.000 (0.048) 0.034 (0.042) 0.150 (0.017) (0.088) (0.079) (0.000)

ETR3 (0.032) (0.084) 1.000 (0.946) 0.065 0.005 (0.048) (0.088) 0.115 (0.017)

Tax Avoid 0.051 0.059 (0.879) 1.000 (0.069) (0.012) 0.035 (0.014) (0.069) 0.013

Short (0.052) (0.043) 0.129 (0.136) 1.000 (0.201) (0.011) (0.108) 0.063 (0.001)

Size (0.002) 0.174 (0.067) 0.036 (0.203) 1.000 (0.051) 0.154 (0.102) 0.068
RD (0.125) (0.130) (0.274) 0.114 (0.061) (0.201) 1.000 (0.004) (0.009) (0.001)

Foreign Sales (0.241) (0.136) (0.169) 0.041 (0.158) 0.150 0.415 1.000 0.008 (0.001)

Capital Expenditures (0.069) (0.196) 0.225 (0.123) 0.038 (0.149) 0.018 0.054 1.000 (0.006)

Equity Earnings (0.013) (0.010) (0.031) 0.035 (0.041) 0.153 (0.065) 0.048 0.014 1.000

Deferred Revenue 0.046 0.130 (0.058) 0.047 (0.023) 0.074 0.086 (0.060) (0.091) (0.064)
Leverage 0.036 0.097 (0.082) 0.107 (0.085) 0.324 (0.195) (0.031) 0.034 0.126
ROE (0.121) (0.121) 0.276 (0.249) 0.065 0.042 (0.046) 0.149 0.217 0.078
Firm Age (0.097) 0.008 (0.029) 0.014 (0.041) 0.365 0.025 0.170 0.029 0.088
OCI (0.167) (0.096) (0.115) 0.033 (0.138) 0.252 0.189 0.431 0.010 0.093
NOL (0.116) (0.023) (0.123) 0.041 (0.157) 0.002 0.191 0.261 0.029 0.009

APTS (0.066) (0.010) (0.073) 0.017 (0.062) 0.190 0.076 0.180 (0.032) 0.041
Tenure (0.142) (0.044) (0.054) 0.000 (0.035) 0.229 0.100 0.241 0.053 0.064
Specialist 0.034 (0.001) 0.026 0.037 0.008 0.045 (0.164) (0.148) 0.080 0.057
Restatement (0.009) (0.031) (0.015) 0.038 (0.025) (0.043) 0.017 (0.004) 0.026 (0.004)

Panel B: Correlation Variables Deferred Revenue to Restatement

Variable
Deferred
Revenue Leverage ROE

Firm
Age OCI NOL APTS Tenure Specialist Restatement

FOG TaxFN 0.043 0.079 (0.026) (0.099) (0.124) (0.113) (0.064) (0.144) 0.036 (0.010)

FOG 10K 0.102 0.106 (0.034) 0.010 (0.106) (0.019) (0.008) (0.052) 0.008 (0.019)
ETR3 (0.035) (0.073) 0.035 0.008 (0.031) (0.076) (0.042) (0.027) 0.005 (0.000)

Tax Avoid 0.026 0.078 (0.031) (0.018) 0.013 0.026 0.006 (0.001) 0.032 0.014

Short (0.023) (0.066) 0.003 (0.037) (0.084) (0.157) (0.062) (0.037) 0.008 (0.025)
Size 0.069 0.218 0.019 0.323 0.128 (0.010) 0.192 0.239 0.037 (0.042)
RD 0.029 (0.012) 0.004 (0.038) (0.014) (0.005) (0.022) (0.020) 0.010 0.008

Foreign Sales (0.024) (0.059) 0.016 0.136 0.170 0.166 0.110 0.164 (0.130) (0.030)
Capital Expenditures (0.087) 0.007 0.027 (0.054) (0.050) (0.008) (0.053) (0.044) 0.060 0.010

Equity Earnings (0.031) 0.058 0.003 0.021 0.020 0.004 0.008 0.009 0.018 (0.004)

Deferred Revenue 1.000 (0.072) (0.035) (0.049) (0.115) (0.039) (0.026) (0.134) (0.006) 0.030
Leverage (0.085) 1.000 (0.005) 0.009 0.064 0.051 0.041 0.046 0.117 0.016

ROE (0.099) (0.060) 1.000 0.011 0.068 (0.009) 0.008 0.023 0.003 (0.021)
Firm Age (0.060) 0.094 0.046 1.000 0.167 (0.002) 0.108 0.439 (0.032) (0.037)
OCI (0.107) 0.105 0.059 0.279 1.000 0.100 0.090 0.269 (0.028) 0.004

NOL (0.039) 0.055 (0.043) (0.009) 0.156 1.000 0.101 0.098 (0.076) 0.023
APTS (0.026) 0.062 0.026 0.114 0.174 0.101 1.000 0.135 (0.019) 0.006

Tenure (0.111) 0.066 0.068 0.419 0.253 0.099 0.145 1.000 (0.001) (0.017)

Specialist (0.006) 0.125 (0.011) (0.013) (0.048) (0.076) (0.019) 0.004 1.000 (0.002)

Restatement 0.030 0.017 (0.077) (0.037) 0.010 0.023 0.006 (0.018) (0.002) 1.000

This table presents Pearson (upper panel) and Spearman (lower panel) correlation coefficients for the regression variables. Correlations with p-value ,
0.05 are in bold. Continuous variables are winsorized at the 1st and 99th percentiles. Sample selection is provided in Appendix B.
Variables are defined in Appendix C.
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In Table 3, Panel B we present descriptive statistics for FOG TaxFN by tax avoidance quartile. Figure 1 depicts the

information in Panel B graphically. The readability of the tax footnote is greater in the second quartile compared to the first

quartile (p ¼ 0.0008), consistent with our prediction that firms with relatively low tax avoidance will provide more

straightforward disclosures as tax avoidance approaches an optimal level. The readability of the tax footnote is less in the fourth

quartile than the third quartile (p , 0.0001), consistent with our prediction that firms with relatively high levels of tax

avoidance will provide more opaque disclosures as tax avoidance reaches a high level. The readability of the tax footnote is less

in the third quartile than the first quartile (p ¼ 0.0515), providing preliminary evidence that the association between tax

avoidance and tax footnote readability does not increase linearly as tax avoidance increases.

TABLE 3

Descriptive Statistics by Low and High Tax Avoidance Observations

Panel A: Descriptive Statistics for Low and High Tax Avoidance Observations Split at the Median

Variable

Low-Avoidance
Observations

High-Avoidance
Observations Difference

n Mean
Std.
Dev. n Mean Std. Dev. Diff. Sig.

FOG TaxFN 5,686 15.263 2.120 6,025 15.390 2.151 �0.127 ***

FOG 10K 5,686 18.910 1.347 6,025 19.017 1.349 �0.107 ***

Tobin’s Q 5,686 2.102 1.425 6,025 1.880 2.682 0.223 ***

ETR3 5,686 0.377 0.143 6,025 0.180 0.125 0.197 ***

Tax Avoid 5,686 �0.101 0.144 6,025 0.096 0.111 �0.197 ***

Short 5,686 0.291 0.454 6,025 0.167 0.373 0.124 ***

Size 5,686 7.669 1.665 6,025 7.935 1.818 �0.266 ***

RD 5,686 0.032 0.167 6,025 0.135 2.723 �0.103 ***

Foreign Sales 5,686 0.020 0.041 6,025 0.027 0.049 �0.007 ***

Capital Expenditures 5,686 0.055 0.080 6,025 0.047 0.068 0.008 ***

Equity Earnings 5,686 0.017 0.119 6,025 0.025 0.200 �0.008 ***

Deferred Revenue 5,686 0.517 0.500 6,025 0.558 0.497 �0.041 ***

Leverage 5,686 0.198 0.190 6,025 0.233 0.199 �0.035 ***

ROE 5,686 0.272 1.146 6,025 0.177 1.725 0.095 ***

Firm Age 5,686 2.735 1.009 6,025 2.780 1.055 �0.046 **

OCI 5,686 0.017 0.033 6,025 0.021 0.039 �0.004 ***

NOL 5,686 0.382 0.486 6,025 0.457 0.498 �0.075 ***

APTS 5,686 0.747 0.435 6,025 0.775 0.418 �0.028 ***

Tenure 5,686 13.956 10.818 6,025 14.355 10.929 �0.398 **

Specialist 5,686 0.169 0.375 6,025 0.190 0.392 �0.021 ***

Restatement 5,686 0.150 0.357 6,025 0.159 0.365 �0.009

Panel B: Readability by Tax Avoidance Quartile

Tax Avoid Quartile n
Mean

FOG TaxFN
Median

FOG TaxFN
Std.
Dev. Comparison

Diff.
in

Means t-stat. Sig.

Q1 2,665 15.336 15.103 2.119 Q1 vs. Q2 0.1880 3.35 ***

Q2 3,021 15.148 15.012 2.118 Q2 vs. Q3 �0.08 1.49

Q3 3,152 15.228 15.068 2.11 Q3 vs. Q4 �0.339 6.12 ***

Q4 2,873 15.567 15.417 2.183 Q1 vs. Q3 0.108 1.95 *

Q1 vs. Q4 �0.231 3.98 ***

*, **, *** Indicate statistical significance at the 0.10, 0.05, and 0.01 levels, respectively.
This table presents descriptive statistics and t-tests of the differences in means between low and high tax avoidance observations for the regression
variables. In Panel A tax avoidance is defined below and above the median by industry and year. In Panel B we present descriptive statistics for FOG
TaxFN by quartile and t-tests of the differences in the mean of FOG TaxFN across quartiles. Continuous variables are winsorized at the 1st and 99th
percentiles. Sample selection is provided in Appendix B.
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Determinants of Annual Report and Tax Footnote Readability

Table 4 presents Model (1) of the determinants of the readability of the tax footnote. The main independent variable of

interest, Tax Avoid, is positive and significant (p ¼ 0.0036), suggesting tax avoidance is negatively associated with the

readability of the tax footnote. This is consistent with firms concealing tax avoidance by providing tax footnotes that are less

straightforward and supports the findings of Balakrishnan et al. (2012) that tax aggressiveness decreases corporate

transparency. On average, increasing a firm’s tax avoidance one standard deviation (0.162) leads to an increase in the Fog Index

of the tax footnote of 0.08. The explanatory power of Tax Avoid is ranked the fourth largest determinant of tax footnote

readability (behind Foreign Sales, OCI, and Leverage) across the variables included in Model (1).11

The positive and significant coefficient (p , 0.0001) on FOG 10K shows a positive association between the readability of

the tax footnote and the annual report, consistent with an overall reporting culture at a firm. The coefficient on Short is negative

and significant, suggesting that firms with shorter tax footnotes have more straightforward tax footnotes.12 Size is negative and

significant (p¼ 0.0017), suggesting that larger firms have more straightforward tax footnotes. This result could be attributed to

larger firms having more resources devoted to the process of preparing the tax footnote. RD is positive and significant (p ¼
0.0045), suggesting that the difference in reporting research and development for book and tax purposes is also associated with

lower tax footnote readability. Surprisingly, the coefficient on Foreign Sales is negative and significant (p , 0.0001),

suggesting that higher levels of foreign activity are associated with decreased textual complexity of the tax footnote. This could

be a result of managers highlighting tax avoidance arising from actual foreign activity and not tax planning related to tax

havens. Leverage is positive and significant (p¼ 0.0042), suggesting firms that are more leveraged will have less-readable tax

footnotes. ROE is negative and marginally significant (p¼ 0.092), consistent with firms that are performing better having more

straightforward tax footnotes. Firm Age is negative and significant (p¼ 0.0462), suggesting tax footnote readability increases

as firms age. Surprisingly, the coefficient on NOL is negative and significant (p ¼ 0.0002), suggesting the disclosure of net

operating losses is associated with more-readable tax footnotes. This could be a result of managers wanting to clearly inform

FIGURE 1
Tax Footnote Readability by Tax Avoidance Quartile

The figure shows the mean Fog Index of the tax footnote (FOG TaxFN) of firms by tax avoidance quartile. Firms are placed into tax avoidance quartiles
based on the industry-adjusted three-year effective tax rate (Tax Avoid) by industry and year.

11 Tax Avoid is positive and significant when it is the only variable included in the model, when only FOG 10K and Tax Footnote Length are included in
the model, when Audit Analytics variables are excluded from the model, and without industry and year fixed effects.

12 Results are consistent using an indicator variable for Short tax footnotes below the median and a continuous measure as the log of the number of words
in the tax footnote. Results are also consistent when excluding firms in the bottom quartile or top quartile of tax footnote length.
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investors that net operating losses are a future tax benefit. Additionally, incentives to engage in tax avoidance decline as firms

have net operating losses to offset future taxes, reducing the need to conceal tax avoidance activities. Finally, the coefficient on

APTS is negative and significant (p ¼ 0.0149), suggesting the provision of tax services by a firm’s auditor results in more

straightforward tax footnotes.

In Column 2 we replace the Fog Index of the tax footnote with the Fog Index of the annual report (FOG 10K) to determine

whether the positive association between disclosure textual complexity and tax avoidance is limited to the tax footnote. We

include the Fog Index of the tax footnote as a control variable in this analysis. The coefficient on Tax Avoid is insignificant,

consistent with Law and Mills (2015), who also find no evidence of an association between annual report readability and tax

avoidance.

In Table 5 we extend our analysis to examine whether the association between tax avoidance and tax footnote readability

varies with the level of tax avoidance using Model (3). In Panel A, Column 1 we include a dummy variable High Tax Avoid set

to 1 when Tax Avoid is above the median by industry and year. We interact High Tax Avoid with Tax Avoid to examine whether

there is a different association between tax avoidance and tax footnote readability for high tax avoidance observations

compared to low tax avoidance observations. The coefficient on Tax Avoid is negative and significant (p¼ 0.025), suggesting

firms with tax avoidance below the median have more-readable tax footnotes as tax avoidance reaches a more optimal level.

This result is consistent with the IRH in that managers of relatively low tax avoidance firms write more-readable disclosures as

their performance, measured as tax avoidance, improves. In contrast, the coefficient on the interaction Tax Avoid � High Tax

TABLE 4

Model of Readability of Tax Footnote

DV ¼ FOG TaxFN
Column 1

DV ¼ FOG 10K
Column 2

Coeff. t-stat. Sig. Coeff. t-stat. Sig.

Intercept 11.785 19.100 *** 16.254 29.880 ***

Tax Avoid 0.508 2.910 *** 0.098 1.050

FOG 10K (TaxFN) 0.218 9.280 *** 0.084 9.560 ***

Short �0.423 �4.910 *** �0.622 �15.840 ***

Size �0.093 �3.150 *** 0.017 1.040

RD 0.009 2.840 *** �0.008 �1.810 *

Foreign Sales �3.727 �4.390 *** �1.423 �2.910 ***

Capital Expenditures 0.214 0.460 �0.254 �0.980

Equity Earnings 0.107 0.880 �0.111 �1.350

Deferred Revenue �0.020 �0.230 0.001 0.030

Leverage 0.682 2.870 *** 0.405 2.430 **

ROE �0.018 �1.690 * �0.004 �0.500

Firm Age �0.094 �2.000 ** 0.037 1.530

OCI �0.852 �0.750 �2.279 �3.440 ***

NOL �0.288 �3.760 *** 0.057 1.370

APTS �0.190 �2.440 ** �0.053 �1.270

Tenure �0.005 �1.060 0.000 0.020

Specialist �0.009 �0.100 0.022 0.420

Restatement �0.006 �0.080 �0.042 �1.020

Industry Yes Yes

Year Yes Yes

n 11,711 11,711

R2 15% 18%

Adj. R2 15% 17%

*, **, *** Indicate statistical significance at the 0.10, 0.05, and 0.01 levels, respectively (one-tailed tests).
This table presents the results of the models of the determinants of tax footnote readability. Column 1 regresses variables on FOG TaxFN. Column 2
regresses variables on FOG 10K. Models include industry and year fixed effects. Industry is defined following the Fama-French 48 industry classifications.
p-values reflect clustering of standard errors at the firm level. Continuous variables are winsorized at the 1st and 99th percentiles. Sample selection is
provided in Appendix B.
Variables are defined in Appendix C.
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Avoid and the sum of the coefficients on Tax Avoid and Tax Avoid � High Tax Avoid are positive and significant (p , 0.0001).

This result is consistent with managers of high tax avoidance firms writing less-readable tax disclosures as tax avoidance

exceeds an optimal level to conceal tax avoidance from the tax authority. The difference in the economic effect of tax avoidance

on tax footnote readability between low and high tax avoidance firms is meaningful. Specifically, a one standard deviation

increase in tax avoidance leads to a�0.08 decline in the Fog Index of the tax footnote for low tax avoidance observations and

an increase of 0.314 for high-avoidance observations. The incremental difference of 0.394 is 2.5 percent of the median value of

FOG TaxFN.

In Column 2 we further test H1 by redefining High Tax Avoid as observations with Tax Avoid in the top quartile by

industry and year. In this analysis we find the coefficient on the interaction Tax Avoid � High Tax Avoid and the sum of the

coefficients on Tax Avoid and Tax Avoid � High Tax Avoid are positive and significant (p , 0.0001), consistent with our results

using a median split. We believe the insignificance of the coefficient on Tax Avoid is not inconsistent with the analysis in Table

5, Panel A because Tax Avoid now measures the association between tax avoidance and tax footnote readability for firms in the

TABLE 5

Model of Tax Footnote Readability with High/Low Tax Avoidance Interactions

Panel A: High Tax Avoid above Median and Top Quartile

DV ¼ FOG TaxFN

Column 1 Column 2

Coeff. t-stat. Sig. Coeff. t-stat. Sig.

Intercept 11.781 19.350 *** 11.758 18.810 ***

Tax Avoid �0.511 �1.960 ** �0.174 �0.780

Tax Avoid � High Tax Avoid (median) 2.449 4.710 ***

Tax Avoid � High Tax Avoid (quartile) 2.717 4.280 ***

High Tax Avoid (median) 0.008 0.110

High Tax Avoid (quartile) �0.175 �1.650 *

FOG 10K 0.215 9.200 *** 0.216 9.250 ***

Short �0.385 �4.490 *** �0.396 �4.590 ***

Size �0.081 �2.730 *** �0.083 �2.780 ***

RD 0.007 2.390 ** 0.010 3.180 ***

Foreign Sales �3.395 �3.980 *** �3.306 �3.900 ***

Capital Expenditures 0.296 0.640 0.273 0.590

Equity Earnings 0.084 0.700 0.105 0.880

Deferred Revenue �0.037 �0.420 �0.032 �0.370

Leverage 0.596 2.540 ** 0.637 2.700 ***

ROE �0.014 �1.310 �0.015 �1.390

Firm Age �0.087 �1.860 * �0.085 �1.820 *

OCI �0.892 �0.800 �0.908 �0.810

NOL �0.301 �3.950 *** �0.296 �3.890 ***

APTS �0.185 �2.370 ** �0.185 �2.380 **

Tenure �0.005 �1.120 �0.005 �1.080

Specialist �0.019 �0.210 �0.018 �0.190

Restatement �0.013 �0.180 �0.010 �0.140

Industry Yes Yes

Year Yes Yes

n 11,711 11,711

R2 16% 16%

Adj. R2 15% 15%

Panel B: Sum of Coefficients

Sum of Coefficients Sum F-value Sig. Sum F-value Sig.

Tax Avoid þ Tax Avoid � High Tax Avoid 1.938 23.79 *** 2.544 20.63 ***

(continued on next page)
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lower three quartiles of tax avoidance. Overall these results provide evidence consistent with H1, which predicts a negative

association between tax avoidance and tax footnote readability for firms with a high level of tax avoidance.

An alternative explanation could be that tax footnotes are a natural extension of the complexity of the tax operations. A

firm with little tax planning would have little to discuss, resulting in a more straightforward disclosure, whereas a firm with

complex tax operations would need additional explanation, resulting in a less straightforward disclosure. Although our

descriptive statistics provide preliminary evidence that tax footnote readability does not increase linearly with tax avoidance,

TABLE 5 (continued)

Panel C: Square Tax Avoid Term and Dichotomous Quartile Tax Avoid Terms

Column 1 Column 2

Coeff. t-stat. Sig. Coeff. t-stat. Sig.

Intercept 13.145 18.840 *** 11.759 19.740 ***

Tax Avoid �0.037 �4.610 ***

Tax Avoid � Tax Avoid 0.0002 5.060 ***

Tax Avoid Q2 �0.092 �1.770 *

Tax Avoid Q3 �0.010 �1.000

Tax Avoid Q4 0.203 2.920 **

FOG 10K 0.215 9.190 *** 0.216 9.060 ***

Short �0.389 �4.560 *** �0.407 �4.760 ***

Size �0.085 �2.890 *** �0.089 �3.170 ***

RD 0.007 2.280 ** 0.010 3.060 ***

Foreign Sales �3.489 �4.090 *** �3.604 �3.730 ***

Capital Expenditures 0.324 0.710 0.266 0.380

Equity Earnings 0.088 0.730 0.095 0.650

Deferred Revenue �0.040 �0.460 �0.030 �0.280

Leverage 0.586 2.510 ** 0.667 2.570 ***

ROE �0.014 �1.260 �0.017 �1.460

Firm Age �0.086 �1.850 * �0.092 �1.670 **

OCI �0.968 �0.870 �0.892 �0.830

NOL �0.300 �3.940 *** �0.296 �3.940 ***

APTS �0.188 �2.410 ** �0.188 �2.190 **

Tenure �0.005 �1.110 �0.005 �1.080

Specialist �0.018 �0.200 �0.016 �0.080

Restate �0.017 �0.230 �0.009 �0.130

Industry Yes Yes

Year Yes Yes

n 11,711 11,711

R2 16% 16%

Adj. R2 15% 15%

Panel D: Test of Coefficient Equality

Test of Coefficient Equality Diff. F-value Sig.

Tax Avoid Q2 ¼ Tax Avoid Q3 �0.0822 0.53

Tax Avoid Q2 ¼ Tax Avoid Q4 �0.2948 22.09 ***

Tax Avoid Q3 ¼ Tax Avoid Q4 �0.2126 22.48 ***

*, **, *** Indicate statistical significance at the 0.10, 0.05, and 0.01 levels, respectively (one-tailed tests).
This table presents results of the models of the determinants of tax footnote readability with examination of relative levels of tax avoidance. Panel A
includes dummy variables for high tax avoidance observations. In Column 1 High Tax Avoid is defined as above the median by industry and year. In
Column 2 High Tax Avoid is defined as the top quartile by industry and year. Panel B examines the linearity of the association between tax avoidance and
tax footnote readability. Column 1 includes a square term of tax avoidance, specifically the square of (Tax Avoid þ 1) � 100. Column 2 includes a
dichotomous measure of tax avoidance. Tax Avoid Q2 is set to 1 when tax avoidance is in the second quartile by industry and year. Tax Avoid Q3 is set to 1
when tax avoidance is in the third quartile by industry and year. Tax Avoid Q4 is set to 1 when tax avoidance is in the top quartile by industry and year.
Models include industry and year fixed effects. p-values reflect clustering of standard errors at the firm level. Continuous variables winsorized at the 1st
and 99th percentiles. Sample selection is provided in Appendix B. Industry is defined following the Fama-French 48 industry classifications.
Variables are defined in Appendix C.
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we further test H1 with supplementary model specifications in Table 5, Panel B to rule out this alternative explanation. In

Column 1 we include a squared term of Tax Avoid13 in the model. In Column 1 the coefficient on Tax Avoid is negative and

significant (p , 0.0001) and the coefficient on Tax Avoid � Tax Avoid is positive and significant (p , 0.0001), suggesting tax

avoidance is associated with increased readability, and then decreased readability as tax avoidance continues to grow. We

estimate the inflection point by taking the partial derivative of the squared transformation model and find that the minimum of

FOG TaxFN occurs when Tax Avoid is equal to�0.075, which is in the 22nd percentile of tax avoidance. We believe this is

consistent with our analysis in Panel A and shows tax footnote readability is greater around an ‘‘optimal’’ level of tax

avoidance.

Finally, we include a dichotomous specification of tax avoidance in Column 2 to further test H1. We set dummy variables

to 1 when tax avoidance is in the second quartile (Tax Avoid Q2), third quartile (Tax Avoid Q3), and fourth quartile (Tax Avoid
Q4). The negative and significant coefficient on Tax Avoid Q2 (p¼ 0.05795), compared to the positive and significant on Tax
Avoid Q4 (p¼ 0.0188), suggests that observations with tax avoidance in the second quartile have more-readable tax footnotes

than observations with tax avoidance in the fourth quartile (p ¼ 0.0004). There is not a significant difference in readability

between the second and third quartile (p ¼ 0.4681), suggesting that tax footnote readability does not increase monotonically

with tax avoidance.14

In Table 6 we examine whether our results hold after the implementation of FIN 48 (codified in ASC 740-10) when firms

possibly have less incentive to use the readability of the tax footnote to conceal tax avoidance from the tax authority because

the FIN 48 disclosures provide a ‘‘roadmap’’ for the tax authority. Additionally, Bozanic et al. (2017) find that IRS attention to

firms’ public disclosures increased after FIN 48.15 We include a dummy variable FIN 48 set to 1 for years after FIN 48

implementation, specifically 2007–2014. We interact FIN 48 with Tax Avoid to examine the association between tax avoidance

and tax footnote readability in the period after FIN 48. In Column 1 the coefficient on Tax Avoid is positive and significant (p¼
0.0474), the coefficient on the interaction of Tax Avoid and FIN 48 is insignificant (p¼0.4886), and the sum of the coefficients

on Tax Avoid and Tax Avoid � FIN 48 is positive and significant (p¼ 0.0233). These results imply that the negative association

between tax avoidance and tax footnote readability remains following the implementation of FIN 48.

Next, we include the High Tax Avoid dummy variable when tax avoidance is above the median by industry and year and

interactions in Table 6, Column 2. The coefficient on Tax Avoid is negative and significant (p¼ 0.064), the coefficient on the

interaction Tax Avoid � FIN 48 is insignificant (p¼ 0.386), and the sum of the coefficients on Tax Avoid and Tax Avoid � FIN
48 is negative and significant (p ¼ 0.0856), suggesting that the positive association between tax avoidance and tax footnote

readability for firms with relatively low levels of tax avoidance is present in the periods before and after FIN 48

implementation. Consistent with the previous analysis, the sum of the coefficients on Tax Avoid and Tax Avoid � High Tax
Avoid is positive and significant (p , 0.0001). Interestingly, the sum of the coefficients on Tax Avoidþ Tax Avoid � FIN 48þ
Tax Avoid � High Tax Avoid þ Tax Avoid � FIN 48 � High Tax Avoid is also positive and significant (p ¼ 0.0008). Taken

together these results suggest that the negative association between tax avoidance and tax footnote readability for firms with

relatively high levels of tax avoidance is not impacted by FIN 48. This result is counter to managers believing that FIN 48

disclosures provide a roadmap to the tax authority, because managers of high tax avoidance firms are still using textually

complex tax disclosures to conceal information from the tax authority.

Loughran and McDonald’s (2016) survey of the textual analysis literature in accounting and finance cautions against the

blanket use of the Fog Index as a readability measure and recommend length or 10-K file size as a potential alternate measure.

Several studies (Li 2008; Bonsall and Miller 2016; Loughran and McDonald 2014) use the length of the annual report or 10-K

submission file size as an additional construct for readability. We believe the use of length in our setting is not appropriate, as

we believe a longer tax footnote is not necessarily indicative of decreased readability of the tax footnote and instead could be a

construct for the quantity of tax information provided to users of the tax footnote. Bozanic et al. (2017) use the length of the tax

footnote as a construct for the quantity of tax information provided. Therefore, we believe the Fog Index is a more appropriate

measure of readability in our tax setting and leave the length of the tax footnote as a control variable in our primary analysis.

We conduct a supplemental analysis with length as the dependent variable. In untabulated results, we find that for relatively low

tax avoidance observations, firms use shorter tax disclosures with greater levels of tax avoidance. This could be attributed to

firms not providing a justification for high tax payments, resulting in a shorter disclosure as tax avoidance reaches an ‘‘optimal’’

13 Tax Avoid is negative for some observations due to the industry-adjustment nature of the measure, which leads us to add 1 to Tax Avoid. We then
multiply the result by 100 following Adams and Santos (2006), who use adjustment factors of 100 for decimal variables in their quadratic models.
When taking the partial derivative to determine the inflection point, we reverse these adjustments to get back to our original tax avoidance scale.

14 Untabulated results are consistent using quintiles and deciles.
15 Bozanic et al. (2017) find firms increased the quantity of their tax-related disclosures following Schedule UTP filing, suggesting proprietary costs

decrease after a private disclosure change. We examine whether firms changed the readability of their tax-related disclosure after a FIN 48, a public
disclosure change.
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TABLE 6

Model of Readability of Tax Footnote with FIN 48 Consistency

Panel A: Sensitivity Test for FIN 48

DV ¼ FOG TaxFN

Column 1 Column 2

Coeff. t-stat. Sig. Coeff. t-stat. Sig.

Intercept 11.812 19.13 *** 11.754 19.330 ***

Tax Avoid 0.682 1.98 ** �0.852 �1.520 **

Tax Avoid � FIN 48 �0.261 �0.69 0.506 0.870

Tax Avoid � High Tax Avoid (median) 3.325 3.790 ***

Tax Avoid � FIN 48 � High Tax Avoid (median) �1.368 �1.380

FIN 48 �0.218 �0.81 �0.156 �0.580

High Tax Avoid (median) 0.004 0.060

FOG 10K 0.218 9.3 *** 0.216 9.230 ***

Short �0.423 �4.9 *** �0.397 �4.650 ***

Size �0.093 �3.14 *** �0.081 �2.730 ***

RD 0.008 2.63 *** 0.006 2.010 **

Foreign Sales �3.713 �4.37 *** �3.387 �3.970 ***

Capital Expenditures 0.210 0.45 0.306 0.660

Equity Earnings 0.108 0.89 0.084 0.690

Deferred Revenue �0.024 �0.27 �0.041 �0.460

Leverage 0.678 2.86 *** 0.586 2.500 **

ROE �0.018 �1.68 * �0.014 �1.290

Firm Age �0.093 �1.98 ** �0.085 �1.820 *

OCI �0.836 �0.74 �0.889 �0.790

NOL �0.288 �3.75 *** �0.301 �3.940 ***

APTS �0.187 �2.37 ** �0.184 �2.340 **

Tenure �0.005 �1.07 �0.005 �1.150

Specialist �0.008 �0.09 �0.020 �0.210

Restatement �0.008 �0.1 �0.013 �0.180

Industry Yes Yes

Year Yes Yes

n 11,711 11,711

R2 16% 16%

Adj. R2 15% 15%

Panel B: Sum of Coefficients

Sum of Coefficients Sum F-value Sig. Sum F-value Sig.

Tax Avoid þ Tax Avoid � FIN 48 0.421 5.15 ** �0.346 1.87 *

Tax Avoid þ Tax Avoid � High Tax Avoid 2.473 20.22 ***

Tax Avoid þ Tax Avoid � FIN 48 þ Tax Avoid
� High Tax Avoid

2.980 11.06 ***

Tax Avoid þ Tax Avoid � FIN 48 þ Tax Avoid
� High Tax Avoid þ Tax Avoid � FIN 48 � High Tax Avoid

1.6115 11.18 ***

*, **, *** Indicate statistical significance at the 0.10, 0.05, and 0.01 levels, respectively (one-tailed tests).
This table presents results of the sensitivity tests for FIN 48. A dummy variable FIN 48 is set to 1 in years after the implementation of FIN 48 in 2007. In
Column 2 High Tax Avoid is defined as above the median by industry and year. Models include industry and year fixed effects. Industry is defined
following the Fama-French 48 industry classifications. p-values reflect clustering of standard errors at the firm level. Continuous variables winsorized at
the 1st and 99th percentiles. Sample selection is provided in Appendix B.
Variables are defined in Appendix C.
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level. However, for relatively high tax avoidance observations, firms use longer disclosures with greater levels of tax

avoidance. The complex transactions used to avoid tax could require additional disclosures in the tax footnote, increasing the

length. Balakrishnan et al. (2012) argue that managers reduce transparency problems created by aggressive tax planning by

increasing the volume of tax disclosures in the MD&A and conference calls when the firm is more tax aggressive. However,

managers could disclose extraneous information in the tax footnote to decrease the focus on the pertinent information contained

in the disclosure, which would be consistent with concealing tax avoidance information by manipulating tax footnote

disclosures. This dichotomy reiterates the use of readability rather than disclosure length in our main analysis.

Prior studies (Li 2008; You and Zhang 2009; Lehavy et al. 2011; Loughran and McDonald 2011) have also used the

Flesch-Kincaid and Automated Readability measures of readability. We observe high correlations between these measures and

the Fog Index. For example, the Pearson correlation coefficients between Fog TaxFN and the Flesch-Kincaid and Automated

Readability of the tax footnote are 0.939 and 0.94, respectively. The correlations between Fog 10K and the Flesch-Kincaid and

Automated Readability of the 10-K are 0.958 and 0.984, respectively. To test the robustness of our multivariate results, we use

these measures in place of the Fog Index and find similar results.

Tax Footnote Readability and the Valuation of Tax Avoidance

In Table 7 we present descriptive statistics for the valuation model. Panel A presents simple statistics and Panel B presents

correlation coefficients. The mean value of Tobin’s Q of 1.99 is within the range of prior studies examining the association

between firm value and tax avoidance (Desai and Dharmapala 2009; Bryant-Kutcher et al. 2012; Inger 2014). Control variable

descriptive statistics are also consistent with prior research.

In Table 8 we present the results of Model (4) examining the impact of tax footnote readability on the association between

tax avoidance and firm value, measured as Tobin’s Q. Low readability, High FOG TaxFN, is defined as a dummy variable set to

1 when the Fog Index of the tax footnote is above the median by industry and year. Tax Avoid measures the impact of tax

avoidance on firm value in firms with relatively straightforward tax footnotes, and the sum of the coefficients on Tax Avoid and

Tax Avoid � High FOG TaxFN measures the impact of tax avoidance on firm value for firms with relatively textually complex

tax footnotes.

In Column 1 the coefficient on Tax Avoid is negative and significant (p¼ 0.005), suggesting tax avoidance is discounted

when tax footnotes are relatively straightforward. The economic effect is meaningful; specifically, a one standard deviation

(0.162) increase in Tax Avoid (coefficient¼�0.523) for firms with relatively straightforward tax footnotes is associated with a

decrease of 0.085 in Tobin’s Q. Given a median Tobin’s Q of 1.54, this represents a decrease in Tobin’s Q of 5.5 percent. While

the coefficient on the interaction of Tax Avoid � High FOG TaxFN is positive and significant (p ¼ 0.08), the sum of the

coefficients on Tax Avoid and Tax Avoid � High FOG TaxFN is not significant.16

We extend the analysis to examine whether the association between firm value, tax avoidance, and tax footnote readability

varies with the level of tax avoidance using Model (5). We include a dummy variable set to 1 when tax avoidance is above the

median by industry and year. In Column 2 the coefficient on Tax Avoid is positive and significant (p , 0.033), suggesting a

positive association between firm value and tax avoidance when firms have relatively low levels of tax avoidance and

straightforward tax footnotes. The coefficient on Tax Avoid � High FOG TaxFN is insignificant, and the sum of the coefficients

on Tax Avoid and Tax Avoid � High FOG TaxFN is insignificant. Thus our results do not provide support that there is a

differential valuation of tax avoidance for low-avoidance firms dependent on the readability of the tax footnote. The coefficient

on Tax Avoid � High Tax Avoid is negative and significant (p¼ 0.013), and the sum of the coefficients on Tax Avoid and Tax
Avoid � High Tax Avoid is negative and significant (p¼ 0.034), suggesting a negative association between firm value and tax

avoidance when firms have high levels of tax avoidance and straightforward tax footnotes. This result contrasts the positive

association between firm value and tax avoidance when firms have low levels of tax avoidance and straightforward tax

footnotes, suggesting investors’ preference for footnote readability varies with the level of tax avoidance. The coefficient on

Tax Avoid � High FOG TaxFN � High Tax Avoid is positive and significant (p¼ 0.066), suggesting the association between

firm value and tax avoidance for high-avoidance firms is dependent upon the readability of the tax footnote. Further, the sum of

the coefficients on Tax Avoid, Tax Avoid � High Tax Avoid, Tax Avoid � High FOG TaxFN, and Tax Avoid � High FOG TaxFN
� High Tax Avoid is positive and significant (p ¼ 0.074), consistent with a premium on tax avoidance when firms have

relatively high levels of tax avoidance and textually complex tax footnotes. These results are consistent with investors

preferring firms with relatively high tax avoidance to have less straightforward tax footnotes, consistent with H2.

The economic effect of tax avoidance and tax footnote readability on firm value is meaningful. Specifically, if a low tax

avoidance firm increases tax avoidance by one standard deviation (0.1443) and the firm has high readability (coeff. ¼ 0.39),

16 The results using the industry-adjusted three-year cash effective tax rate are conceptually consistent. Specifically, the coefficient on Tax Avoid is
insignificant, whereas the sum of the coefficients on Tax Avoid and Tax Avoid � High FOG TaxFN are positive and significant (p ¼ 0.087).
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then the predicted increase in Tobin’s Q is 0.056. Given a median Tobin’s Q for low-avoidance firms of 2.102, the increase

represents a 2.6 percent increase in firm value. In contrast, if a high tax avoidance firm increases tax avoidance by one standard

deviation (0.1107) and the firm has high readability (coeff. ¼�0.579), then the predicted decrease in Tobin’s Q is �0.064.

Given a median Tobin’s Q for high-avoidance firms of 1.88, the decrease represents a 3.4 percent decline in firm value. Finally,

if a high tax avoidance firm has low readability (coeff. ¼ 2.106), then a one standard deviation increase in tax avoidance is

associated with a predicted increase in Tobin’s Q of 0.233, representing a 12.4 percent increase in firm value.

We conduct an untabulated analysis using dichotomous measures of tax avoidance and tax footnote readability. High and

low tax avoidance (tax footnote readability) observations are defined as the top and bottom quartile of Tax Avoid (Fog Index)

by industry and year and we partition observations into four dichotomous groups accordingly. These results are consistent with

H2, which predicts a premium on tax avoidance when tax footnotes are straightforward and tax avoidance is relatively low.

Specifically, the coefficient on the dichotomous variable representing observations with low tax avoidance and high tax

TABLE 7

Descriptive Statistics for Firm Value Model

Panel A: Simple Statistics

Variable n Mean
Std.
Dev.

5
Percent

25
Percent Median

75
Percent

95
Percent

Tobin’s Q 11,711 1.990 2.180 0.970 1.170 1.540 2.240 4.420

Stock Options 11,711 0.185 0.244 0.000 0.000 0.060 0.310 0.726

PPE 11,711 0.260 0.269 0.003 0.058 0.171 0.376 0.815

Foreign Income 11,711 0.020 0.044 �0.002 0.000 0.000 0.026 0.105

Size 11,711 6,976 20,138 131 532 1,470 4,881 29,614

Risk 11,711 0.099 0.061 0.036 0.060 0.085 0.121 0.208

Growth 11,711 0.129 0.407 �0.089 0.015 0.076 0.165 0.430

Leverage 11,711 0.216 0.195 0.000 0.053 0.192 0.328 0.552

NOL 11,711 0.078 0.489 0.000 0.000 0.000 0.033 0.291

Intangibles 11,711 0.203 0.246 0.000 0.019 0.118 0.316 0.655

Firm Age 11,711 23.640 19.332 1.000 10.000 18.000 34.000 66.000

Cash 11,711 0.175 0.267 0.006 0.032 0.094 0.233 0.596

Appreciation 11,711 0.828 15.947 �0.575 �0.142 0.176 0.659 2.183

Panel B: Pearson/Spearman Correlation Coefficients

Tobin’s Q ETR3
Tax

Avoid
FOG

TaxFN
FOG
10K Short

Stock
Options PPE

Foreign
Income

Tobin’s Q 1.000 �0.010 �0.006 �0.024 �0.076 0.037 0.165 �0.040 0.130
ETR3 0.073 1.000 �0.946 �0.042 �0.048 0.065 0.069 0.135 �0.060
Tax Avoid �0.121 �0.879 1.000 0.048 0.034 �0.069 �0.073 �0.058 0.016

FOG TaxFN �0.121 �0.032 0.051 1.000 0.188 �0.052 �0.066 0.036 �0.146

FOG 10K �0.185 �0.084 0.059 0.215 1.000 �0.042 �0.033 �0.070 �0.093
Short 0.070 0.129 �0.136 �0.052 �0.043 1.000 0.005 0.022 �0.080
Stock Options 0.295 0.106 �0.133 �0.091 �0.032 0.004 1.000 �0.006 0.177
PPE 0.119 0.204 �0.096 �0.052 �0.187 0.015 0.042 1.000 �0.037
Foreign Income 0.248 �0.140 0.038 �0.219 �0.131 �0.126 0.195 0.028 1.000

Size �0.096 0.048 �0.029 �0.129 0.008 �0.196 0.203 0.172 0.250
Risk �0.007 �0.008 0.046 0.045 �0.076 0.012 �0.074 0.042 �0.067
Growth 0.266 0.091 �0.073 0.024 �0.059 0.074 0.176 0.043 0.000

Leverage �0.215 �0.082 0.107 0.036 0.097 �0.085 �0.084 0.197 �0.043
NOL 0.080 �0.164 0.083 �0.089 �0.013 �0.156 0.016 0.021 0.202
Intangibles 0.165 �0.008 �0.071 �0.158 �0.042 �0.073 0.114 �0.093 0.266
Firm Age �0.104 �0.029 0.014 �0.097 0.008 �0.041 0.092 0.131 0.169
Cash 0.393 �0.070 �0.032 �0.080 �0.122 �0.010 0.089 �0.181 0.191
Appreciation 0.289 0.016 �0.038 �0.029 �0.022 0.039 0.107 0.016 0.084

(continued on next page)
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footnote readability is positive and significant (p ¼ 0.0181) and significantly greater (p ¼ 0.089) than the coefficient on the

dichotomous variable representing observations with low tax avoidance and low tax footnote readability, suggesting that

investors prefer straightforward tax footnotes when tax avoidance is relatively low. The untabulated results are also consistent

with H2 and results from the primary analysis, which find a discount on tax avoidance when tax footnotes are straightforward

and tax avoidance is relatively high. Specifically, the negative coefficient on the dichotomous variable representing

observations with high tax avoidance and high tax footnote readability is significant (p ¼ 0.025) and significantly less (p ¼
0.0841) than the positive and significant coefficient on the dichotomous variable representing observations with high tax

avoidance and low tax footnote readability (p¼ 0.023), suggesting that investors prefer more textually complex tax footnotes

when tax avoidance is relatively high.

Finally, we conduct an additional untabulated analysis using an alternative measure of firm value, cumulative abnormal

returns measured over the two-day window surrounding the release of the 10-K (CAR). In these untabulated results the

coefficient on the dichotomous variable representing observations with low tax avoidance and high tax footnote readability is

positive and significant (p¼ 0.0492) and significantly greater (p¼ 0.0105) than the negative and significant coefficient on the

dichotomous variable representing observations with low tax avoidance and low tax footnote readability (p ¼ 0.0439),

consistent with H2. The coefficient on the dichotomous variable representing observations with high tax avoidance and high tax

footnote readability is negative and significant (p ¼ 0.0439) and less (p ¼ 0.0975) than the coefficient on the dichotomous

variable representing observations with high tax avoidance and low tax footnote readability, consistent with H2.

TABLE 7 (continued)

Panel C: Pearson/Spearman Correlation Coefficients (continued)

Size Risk Growth Leverage NOL Intangibles
Firm
Age Cash Appreciation

Tobin’s Q �0.045 0.073 0.100 �0.105 0.118 �0.007 �0.091 0.261 0.005

ETR3 0.011 �0.036 �0.045 �0.073 �0.095 0.027 0.011 �0.094 0.011

Tax Avoid �0.002 0.049 0.037 0.078 0.069 �0.056 �0.004 0.036 �0.006

FOG TaxFN �0.038 0.057 0.054 0.079 0.025 �0.110 �0.071 0.000 0.017

FOG 10K �0.011 �0.036 �0.021 0.106 �0.012 0.000 �0.006 �0.075 0.006

Short �0.103 0.001 0.020 �0.066 �0.020 �0.032 �0.067 0.013 �0.010

Stock Options 0.019 �0.028 0.065 �0.104 �0.042 0.089 �0.023 0.077 �0.014

PPE 0.026 �0.014 0.074 0.183 �0.023 �0.189 0.134 �0.166 0.003

Foreign Income 0.084 �0.061 �0.009 �0.082 0.008 0.069 0.112 0.115 0.005

Size 1.000 �0.118 �0.033 0.034 �0.026 0.001 0.255 �0.063 �0.006

Risk �0.283 1.000 0.138 �0.053 0.125 �0.078 �0.211 0.223 0.017

Growth �0.138 0.115 1.000 �0.041 0.157 0.029 �0.133 0.218 0.005

Leverage 0.252 �0.138 �0.093 1.000 0.000 0.118 0.074 �0.262 �0.021
NOL 0.048 0.110 0.014 0.053 1.000 0.008 �0.052 0.343 0.023
Intangibles 0.163 �0.066 0.072 0.128 0.228 1.000 �0.033 �0.066 �0.014

Firm Age 0.369 �0.241 �0.260 0.094 �0.031 �0.012 1.000 �0.171 �0.032
Cash �0.178 0.243 0.147 �0.473 0.143 0.006 �0.149 1.000 0.004

Appreciation �0.012 �0.183 0.191 �0.034 0.035 0.044 �0.007 0.060 1.000

This table presents descriptive statistics for the dependent and control variables for the firm value regression analyses. Panel A presents simple statistics.
Panels B and C present Pearson (upper panel) and Spearman (lower panel) correlation coefficients for the regression variables. Correlations significant at p
, 0.05 are in bold. Continuous variables winsorized at the 1st and 99th percentiles. Sample selection is provided in Appendix B.

Variable Definitions (for variables not defined in Table 1):
Firm Value ¼ Tobin’s Q ¼ ratio of market value of the firm to book value of the firm ¼ ((AT)þ ((PRCC_C) � (CSHO)) � (CEQ))/(AT);
Stock Options ¼ ratio of Black-Scholes value of stock options granted to top five managers to the value of their total compensation in year t�1

(Execucomp);
PPE¼ (PPEGT/lagAT);
Foreign Income ¼ (PIFO/lagAT);
Size¼ sales (SALE);
Risk ¼ standard deviation of monthly stock returns over previous 36 months (CRSP);
Leverage ¼ (long-term debt þ DEBT in current liabilities)/total assets ¼ (DLTT þ DLC)/(AT);
NOL¼ NOL carryforward/total assets ¼ (TLCF/AT);
Intangibles ¼ (INTAN/lagAT), if INTAN ¼ missing, then INTANG ¼ 0;
Firm Age¼ ln(1 þ number of years listed in Compustat);
Cash ¼ CHE/lagAT; and
Appreciation ¼ (Pricet�1 � Pricet�3)/Pricet�3
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CONCLUSION

We examine the information provided to stakeholders in the tax footnote in the context of readability. The tax footnote is

an interesting disclosure to examine because tax reporting requires bridging a vast volume of tax law with financial accounting

principles under ASC 740, and tax returns are proprietary leaving the tax footnote as one of the only public sources of

TABLE 8

Firm Value, Tax Avoidance, and Tax Footnote Readability

DV ¼ Tobin’s Q

Column 1 Column 2

Coeff. t-stat. Sig. Coeff. t-stat. Sig.

Intercept 2.402 8.670 *** 2.576 9.830 ***

Tax Avoid �0.523 �3.260 *** 0.390 2.130 **

Tax Avoid � High FOG TaxFN 0.611 1.410 * �0.080 �0.270

Tax Avoid � High Tax Avoid �0.969 �2.480 **

Tax Avoid � High FOG TaxFN � High Tax Avoid 2.765 1.840 *

High FOG TaxFN � High Tax Avoid �0.139 �0.940

High FOG TaxFN 0.009 0.230 �0.008 �0.120

High FOG 10K �0.015 �0.320 �0.021 �0.590

High Tax Avoid �0.220 �4.890 ***

Short 0.176 3.990 *** 0.146 3.340 ***

Stock Options 1.099 12.010 *** 1.064 11.620 ***

PPE �0.541 �1.220 �0.577 �1.280

Foreign Income 4.496 6.220 *** 4.609 6.170 ***

Size 0.000 �2.210 ** 0.000 �1.940 *

Risk 1.178 0.650 1.337 0.760

Growth 0.161 1.250 0.164 1.290

Leverage �0.434 �1.180 �0.396 �1.090

NOL 0.192 1.190 0.189 1.220

Intangible �0.478 �4.300 *** �0.481 �4.400 ***

Firm Age �0.004 �3.370 *** �0.004 �3.290 ***

Cash 1.267 5.220 *** 1.249 5.100 ***

Appreciation 0.000 0.120 0.000 0.050

Industry Yes Yes

Year Yes Yes

n 11,711 11,711

R2 14.44% 14.83%

Adj. R2 13.86% 14.22%

Panel B: Sum of Coefficients

Sum of Coefficients Sum F-value Sum F-value Sig.

Tax Avoid þ Tax Avoid � High FOG TaxFN 0.088 0.817 0.310 1.040

Tax Avoid þ Tax Avoid � High Tax Avoid �0.579 4.490 ***

Tax Avoid þ Tax Avoid � High FOG TaxFN
þ Tax Avoid � High Tax Avoid þ Tax Avoid
� High FOG TaxFN � High Tax Avoid

2.106 1.790 *

*, **, *** Indicate statistical significance at the 0.10, 0.05, and 0.01 levels, respectively (one-tailed tests).
This table presents results of the model of the impact of readability on the association between tax avoidance and firm value. Column 1 includes an
interaction of Tax Avoid with an indicator variable set to 1 for low-readability observations (High FOG TaxFN) defined as above the median by industry
and year. Column 2 also includes an interaction of Tax Avoid and High FOG TaxFN with an indicator variable set to 1 when Tax Avoid is above the
median by industry and year. Models include industry and year fixed effects. Industry is defined following the Fama-French 48 industry classifications. p-
values reflect clustering of standard errors at the firm level. Sample selection is provided in Appendix B. Continuous variables are winsorized at the 1st and
99th percentiles.
Variables are defined in Appendix C.
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information. Our paper extends the literature on qualitative disclosures by examining an important firm disclosure, the tax

footnote, in insolation. We provide evidence that the linguistic cues contained in the tax footnote differ from those contained in

the 10-K with respect to tax avoidance.

Prior research identifies tax avoidance as a performance measure for the tax department. The incomplete revelation

hypothesis posits that managers have incentives to highlight positive information when firms are performing well, suggesting

managers will provide straightforward tax disclosures when tax avoidance reaches an optimal level. However, managers also

have the incentive to conceal tax avoidance to restrict the tax authority’s ability to constrain tax planning, suggesting managers

will provide opaque tax disclosures when tax avoidance is high. We provide insight into the tax information provided to

stakeholders by developing a model of the determinants of tax footnote readability. We find that for firms with relatively low

tax avoidance, there is a positive association between tax avoidance and tax footnote readability, consistent with the incomplete

revelation hypothesis. In contrast, we find that for firms with relatively high tax avoidance, there is a negative association

between tax avoidance and tax footnote readability, consistent with managers concealing information from the tax authority.

Our results suggest a firm’s level of tax avoidance creates differing incentives for managers’ disclosure choices. This result

extends the research of differential outcomes across the tax avoidance distribution (Armstrong et al. 2015; Bird and Karolyi

2017; Baik et al. 2013) by showing differential outcomes also apply to disclosures. To our knowledge ours is the first study to

examine differential disclosure outcomes dependent upon the firm’s level of tax avoidance.

Alternately, it could be that the complexity of the tax footnote is an extension of the complexity of firms’ tax operations. It

could be that managers of firms are able to describe tax positions in a straightforward manner up to a certain level of tax

planning. As the tax-planning activities become more complex, the tax positions become more difficult to explain, and

readability decreases at that point. While we conduct multiple tests to rule out this alternative explanation, and believe the

observed non-linear relation between tax avoidance and tax footnote readability is consistent with managers intentionally

changing the clarity of their writing, we cannot definitively rule out this alternative explanation.

We extend our analysis to examine whether tax footnote readability impacts investor valuation of tax avoidance. Our

investigation connects the literature examining the information contained in corporate disclosures with the literature

investigating the valuation of corporate tax avoidance. In a model of the association between firm value and tax avoidance, we

find investors positively value tax avoidance when tax footnotes are straightforward and firms have relatively low levels of tax

avoidance. The straightforward disclosure gives investors comfort that management is not concealing bad performance or

diversion and value efforts to increase tax avoidance to a more optimal level. In contrast, we find that investors negatively

(positively) value tax avoidance when the tax footnote is straightforward (textually complex) and tax avoidance is relatively

high. We attribute this result to investors’ belief that decreased readability of the tax footnote will hinder the tax authority’s

ability to use the tax footnote to identify tax avoidance strategies. The results from our firm-value analysis are consistent with

the results in our determinants analysis, providing further support for the different incentives managers face in regard to tax

disclosures based on the firm’s level of tax avoidance. Additionally, documenting differential valuation of tax avoidance across

levels of tax footnote readability provides evidence that the qualitative disclosures in the tax footnote are value relevant.

Additionally, we develop a systematic method of extracting the tax footnote from the 10-K filing. Our data-collection

method is a combination of approaches, beginning with XBRL extraction (the most accurate and efficient) whenever possible,

extending to collecting textual filings (moderately accurate and efficient), and finally to manual extraction (accurate but

inefficient) when necessary. Our method formalizes and, when possible, automates the complex and time-consuming process of

tax footnote extraction for large data samples. This method and parsing tool can also be extended to other types of footnote

extraction (or any subsection of filings). These processes simplify access to critical information concerning corporate

disclosures and facilitate accounting research at a more specific and detailed level.
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APPENDIX A

Tax Footnotes Extraction and Readability Calculation

This appendix describes the systematic procedures we used to download 10-K filings, extract tax footnotes from 10-K

filings, and calculate readability indexes for 10-K filings and tax footnotes. We extract tax footnotes from two forms of 10-K

filings: structural data files and traditional document files; both forms are publicly available from the EDGAR system.

Structural data files are mainly XML-based files, or formatted in XBRL (eXtensible Business Reporting Language), traditional

document files are mainly HTML or text files. XBRL is an emerging standard to define and exchange business and financial

performance information. In 2009, the SEC issued final rules requiring companies to gradually transition to providing financial

statements in XBRL. Data in XBRL format are considered interactive, which means they can be presented to the user and

analysts quickly in a format they can use easily. Interactive data also pinpoint the facts and information trapped in dense

documents, allowing the reader to immediately pull out exactly the information they want. Since the tax footnote is included as

a subsection or item contained in the 10-K filings, XBRL filings provide greater efficiency and accuracy in extracting tax

footnotes. Thus, we use tax footnotes extracted from XBRL filings whenever they are available (mostly between 2010 and
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2014), and use tax footnotes extracted from HTML and text filings only when the corresponding XBRL is not available (mostly

before 2010).

Collecting 10-K Reports and Extracting Tax Footnotes from XBRL Filings

1. Locate and download the RSS feeds of XBRL filings.

The SEC provides the Really Simple Syndication (RSS) feed for EDGAR-structured submissions of 10-K filings.

The historical archive of all filings with XBRL exhibits submitted to the SEC beginning with the inception of the

voluntary program in 2005 can be found at: https://www.sec.gov/Archives/edgar/monthly/. Each monthly archive

contains a complete set of all structured data filings received during that month. We download all monthly RSS feeds

files from the EDGAR server.

2. Parse the RSS feed files and extract the links to 10-K filings.

Note the RSS feed files do not contain the actual filings, but contain the links to the actual filings. We develop

computer programs to parse the feed files and extract the links to the actual files. Because of the data needs of our

research, we only retain the links to 10-K filings. In addition, we extract certain metadata for each link such as firm

identifier and fiscal year-end.

3. Based on the links extracted in Step 2, we download all 10-K filings in XBRL format.

Each filing in XBRL format includes an instance file and five additional files. However, it is only necessary for us to

download the instance files. The instance files are used to calculate the readability indices and length for the 10-K

filings.

4. For each instance file downloaded, we develop relevant computer programs to extract the raw tax footnote using the

XBRL element ‘‘IncomeTaxDisclosureTextBlock.’’

This element includes the entire footnote disclosure for income taxes.

Extracting Tax Footnotes from Text Files

1. Locate and download the EDGAR Index Files.

The EDGAR indices are a helpful resource, listing the following information for each filing: company name, form

type, CIK, date filed, file name, and folder path. The SEC provides both daily and quarterly index files. For our

research, we use the quarterly index (available at: https://www.sec.gov/Archives/edgar/full-index/). In addition, we

only download the file ‘‘master.zip’’ from each year-quarter folder.

2. Unzip the index files and extract the 10-K links.

The ‘‘master.zip’’ files are created and organized on a year-quarter basis. The ‘‘master.zip’’ files do not contain the

actual filings, only the indexes or links to the actual files. After the ‘‘master.zip’’ files are downloaded, we unzip the

files and extract the links, along with certain metadata such as the firm identifier, reporting period, and report type. We

filter the links by report type and only retain those of 10-K filings.

3. Download all 10-K filings in text format.

For each report, the index file has links for all the separate files submitted to SEC, one of the links is to the

‘‘Complete submission text file,’’ which is the combined text files from all other files submitted. Based on the links

extracted in Step 2, we download all 10-K filings in text format.

4. Extract the tax footnotes from textual 10-K filings.

a. Locate the beginning of the tax footnote. Tax footnotes are usually provided as one of the notes in ‘‘Notes to

Consolidated Financial Statements.’’ However, the title of the tax footnotes has several variations such as ‘‘Note 9:

Taxes on Income,’’ ‘‘Item (Q): Provision for Income Taxes,’’ ‘‘Note (5). Provision for Income Taxes,’’ ‘‘Item (M) -

Accounting for Income Taxes,’’ ‘‘12, Federal Income Taxes,’’ and so on. Based on these possible variations, we use

Regular Expression to locate the beginning of tax footnotes.

b. Locate the ending of the tax footnote. For each filing, the formatting of the notes section is usually consistent. If the

beginning of the tax footnote is ‘‘Note 9: Taxes on Income,’’ then we could expect the next note should start with

‘‘Note 10:’’ and be followed by several words with the first letter capitalized; if the beginning of the tax footnote is

26 Inger, Meckfessel, Zhou, and Fan

The Journal of the American Taxation Association
Volume 40, Number 1, 2018

https://www.sec.gov/Archives/edgar/monthly/
https://www.sec.gov/Archives/edgar/full-index/


‘‘Item (Q) - Accounting for Income Taxes,’’ then we could expect the next note should start with ‘‘Item (R) -’’ and

followed by several words with the first letter capitalized. In other words, the end of the tax footnote is the beginning

of next footnote, which can be located using Regular Expression.

c. After the beginning and ending of the tax footnote are located, we then extract the text between the two, which is the

tax footnote disclosure.

Preprocessing (Cleaning) the 10-K Reports and Tax Footnotes

The 10-K reports and the tax footnotes extracted from either the XBRL or text files contain unnecessary XML or HTML

tags, or other non-textual data, which need to be removed before calculating the readability index.

1. First, the heading information contained between ,SEC-HEADER. and ,/SEC-HEADER. is deleted.

2. Second, numerical information presented in tables is removed. Since tables (and nested tables) are also used by some

firms to set the layout of reports, we do not simply remove all of the tables that begin with ,TABLE. and end with ,/

TABLE.. Instead, we parse the content of each table, including those nested, to remove only those paragraphs with

more than 50 percent non-alphabetic characters (e.g., white spaces or numbers.) The text paragraphs, if any, are thus

kept.

3. Next, all of the tags in the format of ,. . .. and ,&. . .., which are used widely in documents in SEC HTML or XML

format documents, are replaced with blanks.

4. Then, unusually long, continuous strings (longer than 50 characters) are removed. These strings mainly represent

graphics or results of converting errors.

5. Finally, to make sure that all of the tables, tabulated text, or financial statements were excluded, all the paragraphs with

more than 50 percent non-alphabetic characters (e.g., white spaces or numbers) are deleted.

Calculating the Readability Index for the 10-K Reports and Tax Footnotes

After the 10-K reports and tax footnotes are cleaned, they are analyzed using the Fathom package in Perl. The package can

calculate the typical text statistics, including the number of characters, number of words, percent of complex words (i.e., words

with more than three syllables), number of sentences, number of text lines, number of paragraphs, syllables per word, and

words per sentence. The package also produces the summary readability indices used in the paper.

APPENDIX B

Sample Selection

S&P 1500 firm-year observations (2000–2014) 22,500

42 firms excluded from sample (LP, private company, mutual insurance company, etc.) (630)

Firm-year observations not spanning the 15-year period (2,623)

Subtotal 19,247

Firm-year observations missing total assets, pretax income, tax expense, price and/or common shares outstanding (1,220)

Subtotal 18,027

Observations with no/unusable tax footnote extraction (3,923)

10-K and tax footnote readability sample 14,104

Observations extracted from text filings with Fog Index or Tax Footnote Length . 100 percent for XBRL extraction (502)

Observations missing regression variables (1,891)

Total 11,711
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APPENDIX C

Variable Definitions

Reference Variable
Description

(Source in parentheses, Compustat unless otherwise noted)

FOG 10K Fog Index of the annual report (see Appendix A).

FOG TaxFN Fog Index of the tax footnote (see Appendix A).

Model (1) FOG TaxFNit ¼ b0 þ b1Tax Avoidit þ b2FOG 10Kit þ
P

Control Variablesit þ eit.

ETR3
P

t�2,t (Tax Expense (TXP)/(Earnings before Tax (PI) � Special Items (SPI)).

Tax Avoid Industry-adjusted ETR3 ¼ (median ETR3 by industry and year less ETR3).

Tax Footnote Length Number of words in the tax footnote.

Short Indicator equal to 1 if number of words in the tax footnote is in the bottom quartile by

industry and year.

Size Log of market value of equity ¼ ln(CSHO � PRCC_F).

RD Research and development/sales ¼ XRD/SALE.

Foreign Sales Pretax income from foreign operations/sales ¼ PIFO/SALE.

Capital Expenditures Capital expenditures/lagged assets ¼ CAPX/lagAT.

Equity Earnings Absolute of equity earnings/loss (ESUB)/absolute of income (IB).

Deferred Revenue Indicator equal to 1 if deferred revenue (DRC þ DRLT) is non-zero.

Leverage (Long-term debt þ debt in current liabilities)/total assets ¼ (DLTT þ DLC)/(AT).

ROE Return on equity ¼ (pretax income � extraordinary items/common equity) ¼ (PIt � XIt)/

(CEQt�1).

Firm Age ln(1 þ number of years listed in Compustat).

OCI Absolute value of accumulated other comprehensive income (jAOCIj)/AT.

NOL Indicator equal to 1 if NOL (TLCF) is non-zero.

APTS Indicator equal to 1 if auditor provides tax services (Audit Analytics).

Tenure Number of years in which company’s auditor has continuously served as auditor (Audit

Analytics).

Specialist Indicator equal to 1 if company’s auditor has largest number of clients in the two-digit SIC

code (Audit Analytics).

Restatement Indicator equal to 1 if the company restated its 10-K (Audit Analytics).

Model (3) FOG TaxFNit ¼ b0 þ b1Tax Avoidit þ b2Tax Avoidit � High Tax Avoidit þ b3High Tax Avoidit

þ
P

Control Variablesit þ eit.

High Tax Avoid Indicator equal to 1 if Tax Avoid is greater than the industry median (top quartile) by

industry and year.

Tax Avoid � Tax Avoid Square of (Tax Avoid þ 1) � 100.

Tax Avoid Q2 Indicator equal to 1 if Tax Avoid is in the second quartile by industry and year.

Tax Avoid Q3 Indicator equal to 1 if Tax Avoid is in the third quartile by industry and year.

Tax Avoid Q3 Indicator equal to 1 if Tax Avoid is in the fourth quartile by industry and year.

Sensitivity Analysis

FIN 48 Indicator equal to 1 for years after 2007 (2008–2014).

Model (4) Firm Valueit ¼ b0 þ b1Tax Avoidit þ b2Tax Avoid � High FOG TaxFNit þ b3High FOG TaxFNit

þ b4High FOG 10Kit þ
P

Control Variablesit þ eit.

Tobin’s Q Ratio of market value of the firm to book value of the firm ¼ ((AT) þ ((PRCC_C) �
(CSHO)) � (CEQ))/(AT).

High FOG TaxFN Indicator equal to 1 when the Fog Index of the tax footnote is in the sample’s top quartile

by industry and year.

High FOG 10K Indicator equal to 1 when the Fog Index of the 10-K is in the sample’s top quartile by

industry and year.

Stock Options Ratio of the Black-Scholes value of stock options granted to the top five managers to the

value of their total compensation in year t�1 (Execucomp).

PPE (PPEGT/ATt�1).

Foreign Income (PIFO/ATt�1).

Size Sales (SALE).

Risk Standard deviation of monthly stock returns over previous 36 months (CRSP).

(continued on next page)
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APPENDIX D

Examples of High and Low Tax Footnote Fog Indexes for Two Companies in the Same Industry

Eli Lilly and Company versus Pfizer Inc. Discussion

Eli Lilly begins it tax footnote with tabular disclosures of the tax provision and deferred taxes. The first textual disclosure is

a discussion of the deferred taxes. The use of relatively short sentences and punctuation results in a Fog Index of 12.51 for the

first paragraph and 9.389 for the second paragraph. Pfizer begins its tax footnote with a tabular disclosure of the breakdown of

pretax income between foreign and domestic sources. The following paragraphs describe the changes in pretax income from

year to year. The use of long sentences without punctuation results in a Fog Index of 34.9 for the first paragraph and 26.69 for

the second paragraph. These long sentences increase the processing costs of users, thus making the text harder to read.

Both firms describe the impact of the elimination of the tax-free subsidy for Medicare Part D under the ‘‘Patient Protection

and Affordable Care Act’’ and ‘‘Health Care and Education Reconciliation Act’’ in their tax footnote. Eli Lilly describes the

impact in a separate paragraph near the end of the footnote following the tabular disclosure and discussion of unrecognized tax

benefits. The four sentences used to describe the impact have 109 words total and a Fog Index of 20.44. Pfizer describes the

impact within a paragraph following the tabular disclosure of the provision for income taxes. The sentence used to describe the

impact has 58 words and a Fog Index of 31.48. Eli Lilly’s description is more readable because of the use of four sentences to

convey the information compared to Pfizer’s use of one sentence. Eli Lilly specifically names and describes the change in the

tax law (i.e., elimination of the tax-free subsidy), clearly states the effective date of the law (i.e., January 1, 2013), and states

that the impact must be recognized in the quarter of the law’s enactment. Pfizer alludes to the law change but does not name it

or specifically describe the change (‘‘concerning the tax treatment of the subsidy’’). The effective and enactment dates are

stated; however, it is not as clear as Eli Lilly’s discussion. Eli Lilly identifies the adjustment to the deferred tax asset in one

sentence and specifically states the non-cash charge in a second sentence, whereas Pfizer uses one long sentence to describe the

adjustment and charge: ‘‘U.S. income tax was negatively impacted by the write-off . . . of deferred tax assets.’’

Pfizer’s 2010 FOG TaxFN ¼ 19.14

See https://www.sec.gov/Archives/edgar/data/78003/000119312511048877/0001193125-11-048877-index.htm for Pfizer

Inc.’s SEC 10-K filing.

Eli Lilly’s 2010 FOG TaxFN ¼ 14.01

See https://www.sec.gov/Archives/edgar/data/59478/000119312511041620/0001193125-11-041620-index.htm for Eli

Lilly and Company’s SEC 10-K filing.

APPENDIX C (continued)

Reference Variable
Description

(Source in parentheses, Compustat unless otherwise noted)

Growth Three-year average sales growth from t�2 to t ¼
P

t�2,t (SALEt � SALEt�1)/SALEt�1.

Leverage (Long-term debt þ debt in current liabilities)/total assets ¼ (DLTT þ DLC)/(AT).

NOL NOL carryforward/total assets ¼ (TLCF/AT).

Intangibles (INTAN/ATt�1), if INTAN ¼ missing, then INTANG ¼ 0.

Firm Age ln(1 þ number of years listed in Compustat).

Cash CHE/ATt�1.

Appreciation (Pricet�1 � Pricet�3)/Pricet�3.
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