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ABSTRACT 

This study examines how the firm-specific information in stock prices influences 

corporate tax behavior. Research demonstrates that managers learn from and respond to 

information contained in stock prices. However, the extent to which this information 

affects tax-related decisions remains unclear. I find that price informativeness increases 

the volatility of effective tax rates. Additional analyses demonstrate that the effect is 

driven by price informativeness encouraging managers to pursue additional short-term 

tax planning opportunities. Further, in settings where stock prices are more likely to 

contain tax-related information, my results are more pronounced as the proportion of tax-

related information in stock prices increases. The results of this study demonstrate that 

managers learn from the market when making tax planning decisions. 
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Do Stock Prices Influence Corporate Tax Behavior? 

I. Introduction 

Theoretical and empirical research on the role of secondary markets suggest that 

managers learn from and respond to information from the stock market (e.g., Dye and 

Sridhar 2002; Gao and Liang 2013; Bai et al. 2016). This line of inquiry demonstrates 

that stock prices reveal useful information that guides managers’ decision-making. A 

separate stream of research finds that factors that influence managerial decision-making 

ultimately influence firm tax behavior (Minnick and Noga 2010; Rego and Wilson 2012). 

In this study, I consider the response of corporate tax behavior to the extent of 

information contained in stock prices. In other words, this study examines whether the 

information managers learn from stock prices influences firm tax behavior by analyzing 

the association between stock price informativeness and the volatility of effective tax 

rates (ETRs).  

I focus on the volatility of ETRs because recent tax research emphasizes the 

importance of this metric in gaining a more complete understanding of firms’ appetites 

for additional tax planning. Kim et al. (2019) find that firms adjust to their optimal level 

of tax avoidance quickly, and theory posits that firms’ tax avoidance preferences depend 

on the cost-benefit analysis of additional tax planning (e.g., Scholes et al. 

1990). Moreover, Dyreng et al. (2008) demonstrate that long-term tax avoidance varies 

by industry. Thus, while certain companies face scrutiny in the 

press for consistently paying low tax rates (i.e., Amazon and Google), many firms have 

limited opportunities to perennially avoid taxes due to geographic or industry-related 

factors. I argue that firms that typically have higher ETRs still engage in tax planning to 

some extent. For these firms, tax avoidance is more likely to consist of periods of low 
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ETRs followed by a reversion back to their mean long-term ETR, resulting in ETR 

volatility (Kim et al. 2019). Thus, considering the volatility of firms’ ETRs provides 

important insights into firms’ tax planning behavior and appetites for tax avoidance.  

The information in stock prices can affect ETR volatility if it provides managers 

with an assessment of firms’ tax strategies. More specifically, if firms’ tax strategies are 

determined by a cost-benefit analysis of additional tax avoidance (i.e., Scholes et al. 

1990; Hanlon and Heitzman 2010), then managers could learn the market’s assessment of 

the cost-benefit analysis and adjust their tax behavior accordingly. Prior research 

demonstrates that the market reacts to changes in tax law (e.g., Kalcheva et al. 2020), and 

Hanlon and Slemrod (2009) find a link between stock prices and news of tax shelter 

involvement, suggesting that stock prices contain relevant tax-related information. I argue 

that firms with high price informativeness are more sensitive to this information and are 

likely to adjust their tax strategy either by pursuing additional tax savings that result in 

volatility or by pursing a more sustainable ETR.  

Stock price informativeness could be positively associated with ETR volatility if 

the volatility results from additional tax savings. For example, Drake et al. (2019) provide 

evidence that the market positively values tax avoidance, so stock price informativeness 

could lead managers to pursue more tax savings, even if the tax treatment of these 

activities is uncertain. Moreover, some tax savings are derived from activities that are 

certain but not continuously available to firms, such as purchasing one-time credits, 

which creates volatility driven by years with abnormally low ETRs. If the information in 

stock prices encourages managers to pursue additional tax planning, it may manifest itself 

in singular firm-years with abnormally low ETRs that result in more volatile ETRs rather 
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than in significantly lower long-term ETRs. In that case, I expect to find a positive 

association between stock price informativeness and ETR volatility.  

  Alternatively, the information in stock prices can cause managers to pursue more 

persistent ETRs for several reasons. First, several studies (Barth et al. 1999; Kasznik and 

McNichols 2002; Myers et al. 2007) find that the market rewards firms for consistent 

earnings strings, and ETR persistence is positively associated with earnings persistence 

(McGuire et al. 2013). In addition, there are many negative effects associated with ETR 

volatility including a higher cost of debt (Saavedra 2019), decreased firm value (Drake et 

al. 2019), and increased firm risk (Guenther et al. 2017). If the market values consistent 

earnings strings and discourages aggressive tax positions, then managers could strive for 

more persistent ETRs, resulting in a negative association between stock price 

informativeness and ETR volatility. 

 Given these competing arguments, how stock price informativeness relates to 

ETR volatility remains an empirical question. To evaluate this research question, I 

require data from the intersection of the Compustat Annual database and the Center for 

Research in Security Prices (CRSP) daily stock and market index files for the sample 

period 1987 to 2017. The variable of interest is the three-year mean of stock price 

nonsynchronicity constructed following Chen et al. (2007) and Bennett et al. (2020). 

Further, I measure ETR volatility as three-year coefficient of variation for cash ETRs. I 

find a significant, positive association between the level of stock price informativeness 

and the volatility of cash ETRs. This result is robust to the inclusion of several controls 

for factors identified in prior research to affect ETR volatility and to the orthogolization 
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of stock price nonsynchronicity, consistent with managers increasing ETR volatility 

based on market feedback.  

Next, given that prior research finds ETR volatility is associated with negative 

firm outcomes (Guenther et al. 2017; Saavedra 2019; Drake et al. 2019), I inquire further 

into why price informativeness is associated with higher ETR volatility. I propose two 

potential explanations for the positive association between price informativeness and 

ETR volatility. First, it is possible that the association is due to managers taking 

advantage of more short-term tax saving opportunities or riskier tax avoidance. 

Alternatively, the market could be encouraging managers to shift their long-term tax 

posture, resulting in ETR volatility in the current period and lower long-term ETRs. I 

conduct two tests to investigate these potential explanations for the results. First, I find a 

positive association between price informativeness and a dependent variable that 

identifies firms with ETR volatility driven by tax avoidance (i.e., firms with one annual 

cash ETR significantly below their three-year cash ETR). Second, I find a negative 

association between price informativeness and an indicator variable for firms with a 

future mean cash ETR that is significantly lower than current period mean cash ETR. In 

combination, the results of these analyses suggest that the most likely source of the 

association between price informativeness and ETR volatility is the market encouraging 

managers to take advantage of short-term or riskier tax saving opportunities rather than a 

change in long-term tax strategy.  

While price nonsynchronicity is a viable proxy for the aggregate firm-specific 

information contained in stock prices, it is difficult to specifically disentangle tax-related 

information from all of the firm and market information in stock prices. To mitigate this 
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issue, I conduct several additional tests designed to increase the proportion of tax-related 

information in stock prices. First, I partition the sample using uncertainty about tax code 

changes from the Baker et al. (2016) economic policy uncertainty index which uses 

textual analysis of reports by the Congressional Budget Office to quantify the uncertainty 

about changes in the tax code. I find that the results are more pronounced in periods of 

high uncertainty about changes in the tax code where I expect the market to convey more 

tax-related information to managers. Second, I find the effect of price informativeness on 

ETR volatility is stronger when managers are more receptive to tax information in stock 

prices, which I proxy for using Deloitte & Touche LLP’s (Deloitte) failed remediation of 

the Public Company Accounting Oversight Board’s (PCAOB) Part II report. Finally, the 

results are robust to measuring stock price nonsynchronicity using only the trading days 

on which the Internal Revenue Service (IRS) releases tax information to the market by 

publishing a bulletin. 

 To corroborate the inference from the main analysis, I investigate the source of 

the additional tax savings and conduct a series of cross-sectional tests. First, price 

informativeness is positively associated with increases in uncertain tax benefits (UTBs) 

during the period, consistent with the information in stock prices encouraging managers 

to pursue more aggressive tax positions. Second, cross-sectional analysis reveals that 

firms with more room for additional tax avoidance (i.e., firms with higher ETRs) are 

more likely to react to information in stock prices and pursue additional tax savings. 

Third, consistent with findings in Edwards et al. (2016), the association between price 

informativeness and ETR volatility is more pronounced among firms that are cash 

constrained and most in need of additional tax savings.  
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 Finally, I examine the association between current-period price informativeness 

and future ETR volatility, and I introduce a new measure of volatility-adjusted tax 

avoidance. The results provide evidence of a negative association between price 

informativeness in the current period and future ETR volatility, consistent with price 

informativeness encouraging managers to pursue additional tax avoidance in the current 

period before reverting back to their long-term mean ETR in the future (Kim et al. 2019). 

Moreover, I find evidence of a positive association between price informativeness and 

volatility-adjusted tax avoidance, suggesting that price informativeness encourages 

managers to pursue additional tax avoidance at the expense of increased ETR volatility.   

 This study contributes to the accounting and finance literature in several ways. 

First, it extends research examining managers’ influence on corporate tax behavior. Prior 

work in this area predominantly studies the effects of managerial incentives and practices 

(e.g., Rego and Wilson 2012). In contrast, I examine whether managers learn from the 

market and adjust their tax decision-making. In addition, this study contributes to 

research on the effects of stock price informativeness. Research on stock price 

informativeness finds that managers learn from stock prices and improve corporate 

investment efficiency, labor efficiency, and productivity (Chen et al. 2007; Pereira da 

Silva 2020; Bennett et al. 2020; Ben-Nasr and Alshwer 2016). The results of this study 

indicate that the effects of stock price informativeness also extend to tax decision-making 

and investments in tax planning. 

 This study also contributes to the literature on ETR volatility by demonstrating a 

distinction between ETR volatility driven by tax failures and ETR volatility driven by tax 

successes. Contrary to prior studies that find ETR volatility is associated with negative 
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firm outcomes, I find that the market values volatility that arises from additional tax 

planning. Thus, future research on ETR volatility should consider whether the effects of 

volatility are the result of tax failure- or tax success-driven volatility. Finally, this study 

contributes to the tax avoidance literature by demonstrating that ETR volatility can be 

used to assess firms’ appetites for additional tax avoidance in certain settings.  
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II. Background and Hypothesis Development 

Information Role of Capital Markets 

 A prominent role of capital markets is the production and aggregation of 

information which occurs through the trading process (e.g., Hayek 1945; Roll 1984; Kyle 

1985; Grossman and Stiglitz 1980; Glosten and Milgrom 1985). Several theoretical 

studies propose models in which managers learn about the prospects of the firm from 

information provided by the secondary stock market through stock prices. For example, 

Dow and Gorton (1997) present a model of the stock market where traders have 

information that managers do not and show that this information guides managers’ 

investment decisions. Dye and Sridhar (2002) further theorize that managers are able to 

extract information from the market when making strategic decisions and conclude that 

capital markets guide managers toward certain decisions. Collectively, these studies, 

along with several others (e.g., Dow and Rahi 2003; Subrahmanyam and Titman 1999), 

lay the theoretical groundwork for empirical research examining what information 

managers learn from stock prices.  

 In their literature review, Bond et al. (2012) argue that optimal decision-making 

depends not only on firm-related information but also on external information. Thus, the 

market can provide relevant information that is incremental to the information managers 

already have, and managers are able to learn from it and improve decision-making. 

Empirical research in this area primarily investigates how price informativeness affects 

managers’ investment decisions and supports the theoretical assertions described above. 

Specifically, Bakke and Whited (2010) demonstrate that managers incorporate 

information from investors into investment decisions, and Chen et al. (2007) find a 
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positive association between stock price informativeness and the sensitivity of investment 

to stock price. More recently, Pereira da Silva (2020) finds a positive association between 

investment and stock prices in a cross-country setting with the association strengthening 

as stock prices become more informative. Chen et al. (2017) and Edmans et al. (2017) use 

insider trading enforcement to demonstrate that increasing the proportion of firm-specific 

information in stock prices improves investment-price sensitivity and capital allocation, 

suggesting that investment decisions improve as the portion of firm-specific information 

in stock prices increases.  

 In addition to studying the effects of managerial learning on capital investment, 

recent research demonstrates that prices contain information that improves a broader set 

of managerial decisions. Specifically, Bennett et al. (2020) find that price informativeness 

increases productivity, and Ben-Nasr and Alshwer (2016) demonstrate that price 

informativeness improves labor investment efficiency. Relatedly, Lou (2005) finds that 

the market reaction to merger and acquisition announcements influences the likelihood of 

deal completion, and Kau et al. (2008) find that managers are more likely to cancel 

proposed investments when the market reacts unfavorably to the related announcement, 

suggesting managers listen to the market. All things equal, managers maintain an 

information advantage over the market (i.e., Myers and Majluf 1984). However, these 

theoretical and empirical studies demonstrate that stock prices possess additional 

information that improves decision-making and that managers recognize and consider 

this information when making decisions.  
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Research on Corporate Tax Behavior 

Researchers have examined a wide array of factors found to be determinants or 

consequences of corporate tax behavior. Of particular interest to this study is the 

literature that examines the influence of factors that affect managers’ tax-related 

decisions, like managers’ characteristics and incentives, because price informativeness 

has also been linked to managerial decision-making. Most research in this area uses the 

level of ETRs to capture tax avoidance behavior. For example, Rego and Wilson (2012) 

find that tax avoidance is positively associated with CEOs’ risk-taking incentives. 

Moreover, Kubick et al. (2014) provide evidence consistent with managers avoiding risky 

tax behavior to protect the value of their contracted future debt payments from the firm, 

and Koester et al. (2017) find that a firm’s tax avoidance increases with managerial 

ability. Collectively, these studies demonstrate how factors that influence managerial 

decision-making, such as compensation or managerial ability, also influence firms’ tax 

avoidance. 

 The research outlined above sheds light on the role of managerial influences on 

the level of firms’ ETRs, but, more recently, researchers have studied alternative aspects 

of tax planning. Specifically, empirical research demonstrates that the effects of 

managerial characteristics and incentives extend to ETR volatility and UTBs. Rego and 

Wilson (2012) link managers’ equity risk incentives to UTBs and the standard deviation 

of cash ETRs. De Simone, Robinson, and Stomberg (2014) study a small sample of firms 

and find managers exercise significant discretion when booking UTBs, and Alexander et 

al. (2009) find that UTBs are influenced by managerial incentives and managers’ history 

of aggressive reporting behavior. These studies demonstrate the influence of managerial 
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incentives and characteristics on tax planning more broadly. Moreover, they support the 

idea that other factors that have been found to influence managerial decision-making, 

such as stock price informativeness, could affect aspects of tax behavior other than the 

level of ETRs. 

Building on this work, I explore the role of stock price informativeness on the 

volatility of ETRs. Theoretical and empirical research finds that the analysis of the 

marginal costs and benefits of additional tax avoidance are firm-specific, resulting in 

cross-sectional differences in long-term tax rates (e.g., Scholes et al. 1990; Dyreng et al. 

2008; Kim et al. 2019). Specifically, Dyreng et al. (2008) illustrate that average long-

term tax rates vary by industry, and Kim et al. (2019) provide evidence of firms quickly 

adjusting to an optimal tax rate. While factors such as geographic location or the nature 

of operations within an industry limit many firms’ opportunities to consistently avoid 

taxes, they likely do not prevent firms from engaging in tax planning. Firms with limited 

tax avoidance opportunities must take advantage of tax planning opportunities that are 

temporary or uncertain in nature (e.g., purchasing one-time tax credits or aggressively 

allocating income to low-tax jurisdictions) to reduce taxes, which results in ETR 

volatility when firms’ ETRs revert to their long-term mean (Kim et al. 2019).1 Thus, 

studying ETR volatility also provides insights into firms’ appetites for tax avoidance.  

Prior research uses ETR volatility as a proxy for tax risk and predominantly finds 

that ETR volatility is associated with negative firm outcomes. For example, Saavedra 

 
1 For example, CDW Corporation’s 2014 10-K displays ETRs of 36.8%, 32.1%, and 36.0% for fiscal years 
2014, 2013, and 2012, respectively. The notes state that the lower ETR in 2013 was “primarily driven by 
the favorable impact of adjustments to deferred state income taxes due to changes in state tax 
apportionment factors and lower non-deductible expenses.” This example provides anecdotal evidence of a 
firm taking advantage of temporary tax savings that result in ETR volatility.  
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(2019) specifically examines firms that make an abnormally high tax payment in a single 

year and finds volatility driven by a high ETR is associated with larger loan spreads. In 

addition, Guenther et al. (2017) find that ETR volatility is a leading indicator of firm risk, 

and Drake et al. (2019) demonstrate a negative association between ETR volatility and 

firm value. However, ETR volatility can be the result of individual firm-year ETRs that 

are abnormally high or low relative to the firm’s long-term mean, and many of the 

outcomes documented by prior research are likely the result of tax failures, or abnormally 

high tax payments. Thus, ETR volatility that is driven by tax savings, rather than 

abnormally high tax payments, can be associated with more favorable outcomes.  

Hypothesis Development 

Finance and accounting research demonstrates that the information in stock prices 

influences managerial decision-making and that other factors that influence decision-

making, such as compensation incentives, also affect firm tax behavior. While the 

association between stock price informativeness and corporate investment has been 

researched extensively, we know very little about how price informativeness affects 

managers’ tax-related decisions. One exception, however, is Chen et al. (2019), who 

examine the link between stock liquidity and firms’ tax avoidance. They find that greater 

liquidity leads to less extreme tax avoidance at the tails of the ETR distribution. Thus, the 

findings of Chen et al. (2019) indicate that stock prices convey information to managers 

about tax planning decisions, which motivates my line of inquiry. However, the nature of 

the association between stock price informativeness and ETR volatility is not 

immediately clear.  
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On the one hand, stock price informativeness might be positively associated with 

ETR volatility if the volatility results from successful tax planning. Several studies find 

evidence that the market positively values tax avoidance. Specifically, De Simone, Mills 

and Stomberg (2014) find that tax avoidance is positively associated with firm value as 

proxied by Tobin’s Q, and Drake et al. (2019) find that shareholders positively value tax 

avoidance. Finally, Koester (2011) finds that, on average, investors positively value 

uncertain tax avoidance, and Dyreng et al. (2019) demonstrate that tax avoidance is 

associated with tax uncertainty, implying that additional tax savings could come at the 

cost of uncertainty about tax outcomes. Many firms do not have the opportunity to 

perennially pay low ETRs due to geographic or industry factors (Dyreng et al. 2008), but 

it is likely that these firms still engage in tax planning and take advantage of tax saving 

opportunities when they become available. For these firms, tax planning is likely to result 

in one-time or short-term tax savings that are not sustainable, such as purchasing one-

time credits or disposing of an impaired asset, which creates ETR volatility driven by 

years with below-mean ETRs. Thus, if investors positively value tax avoidance, the 

information in stock prices could encourage managers to seek more tax planning 

opportunities leading to higher ETR volatility. In this case, I expect to find a positive 

association between price informativeness and ETR volatility.  

On the other hand, the information in stock prices could lead managers to pursue 

more persistent ETRs. First, research finds that the tax accounts impact earnings 

persistence (e.g., Hanlon 2005; Schmidt 2006), and McGuire et al. (2013) demonstrate 

that ETR persistence is positively associated with earnings persistence and that investors 

can price the persistence of pre-tax earnings based on the sustainability of firms’ ETRs. 
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Prior research demonstrates that the market rewards firms for consistent earnings strings 

(Barth et al. 1999; Kasznik and McNichols 2002; Myers et al. 2007); thus, price 

informativeness could lead managers to pursue more persistent ETRs to achieve more 

consistent earnings. Finally, price informativeness could be negatively associated with 

ETR volatility because research demonstrates that ETR volatility is associated with 

several negative firm outcomes such as higher firm risk (Guenther et al. 2017), larger 

loan spreads (Saavedra 2019), and decreased firm value (Drake et al. 2019). To the extent 

that price informativeness encourages managers to pursue persistent ETRs, I expect to 

find a negative association between price informativeness and ETR volatility.  

Given the arguments regarding price informativeness and ETR volatility 

presented above, Hypothesis 1, stated in the null form, is as follows: 

Hypothesis 1: Stock price informativeness is not associated with ETR volatility. 
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III. Sample, Research Design, and Descriptive Statistics 

Sample Selection 

 The sample consists of firm-year observations from the intersection of the 

Compustat Annual and Center for Research in Security Prices (CRSP) databases for the 

fiscal years 1987 – 2017. I limit the sample period to ensure that all firm-year 

observations are subject to the same tax regime. Following prior tax research, I require all 

firms be incorporated in the United States and have positive assets. Further, I remove 

financial services (SIC 6000-6999) and utilities (SIC 4900-4999) firms because they 

operate in different regulatory and tax environments than firms in other industries. I also 

require non-missing values for cash taxes paid and that observations have positive pre-tax 

book income because losses make ETRs difficult to interpret (e.g., Dyreng et al. 2008; 

Frank et al. 2009). After requiring the data necessary to compute stock price 

informativeness, the sample contains 56,440 firm-year observations. For the main tests, I 

require three years of cash ETRs to calculate cash ETR volatility, which reduces the 

sample to 47,742 firm-year observations. Next, I require non-missing data for all of the 

control variables, which further reduces the sample to 46,613 firm-year observations. 

Finally, I arrive at a final sample of 42,350 firm-year observations after requiring three 

observations of stock price informativeness to calculate the price nonsynchronicity 

measure. Details regarding the sample construction are reported in Table 1.  

<Insert Table 1 about here> 

Empirical Model 

To test the relation between stock price informativeness and ETR volatility, I 

estimate the following model using OLS regression: 
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CV_ETRit = β0 + β1THREEYEARSPIit + β2-9TAX PLANNING + β10-14PERFORMANCE  

                  + β15-17INVESTMENT + μ + δ + ɛ,             

(1) 

where CV_ETRit is a proxy for either cash or book ETR volatility, and THREEYEARSPIit 

is a proxy for stock price informativeness. TAX PLANNING, PERFORMANCE, and 

INVESTMENT represent vectors of control variables.  All variables are defined in 

Appendix A. μ represents either firm or industry fixed effects and δ denotes year fixed 

effects. I also report results of Equation (1) with and without standard errors clustered by 

firm. A positive value of β1 implies that price informativeness encourages managers to 

pursue additional tax planning, while a negative coefficient is consistent with price 

informativeness leading managers to pursue more persistent ETRs.  

Dependent Variable 

To measure the volatility of ETRs, I construct the coefficient of variation of 

annual cash ETRs (CV_CASHETR) measured over a three year period from t – 2 to t. 

CV_CASHETR is computed by scaling the standard deviation of annual cash ETRs by the 

mean of annual cash ETRs over the same three year period. For the purposes of this 

study, I focus on the volatility of cash ETRs because I argue that firms’ tax behavior is 

ultimately reflected by the cash paid to taxing authorities.2 Nonetheless, the results of this 

study are robust to measuring ETR volatility using annual book ETRs instead, denoted 

CV_GAAPETR.  

Test Variable 

 
2 Following prior research (e.g., Dyreng et al. 2008), I calculate cash ETRs as cash taxes paid scaled by pre-
tax income (pre-tax book income less special items). I further compute the three-year ETR 
(THREEYEARETR) as the sum of cash taxes paid from t – 2 to t scaled by the three year sum of pre-tax 
income over the same period.  
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 To proxy for stock price informativeness, I construct stock price 

nonsynchronicity, SPI, following Bennett et al. (2020). Initially proposed by Roll (1988), 

stock price nonsynchronicity decomposes stock returns into the portions explained by 

aggregate market and industry returns and firm-specific information. Specifically, to 

compute SPI, I begin by estimating the following regression: 

ri,j,t = βj,0 + βj,mrm,t + βj,iri,t + ɛi,j,t,              

(2) 

where ri,j,t is the return for firm j in industry i on day t, rm,t is the value-weighted market 

return on day t, and ri,t is the value-weighted industry return on day t. Industry is defined 

using the Fama-French (1997) 48 industry classification scheme. The weights are based 

on market capitalization, and I require an industry to have at least 12 firms to be included. 

I construct SPIj,t for firm j in a year t as follows: 

SPIj,t = ln((1 - 𝑅 , )/ 𝑅 , )                    

(3) 

where 𝑅 ,  is the adjusted R2 from estimating Equation (2) for firm j in year t. Early 

studies of price informativeness measure price nonsynchronicity simply as 1 – 𝑅 ,  which 

is subject to skewness and boundedness (Morck et al. 2000; Bennett et al. 2020). 

Following Bennett et al. (2020), I use a natural log transformation and scale (1 - 𝑅 , ) by 

𝑅 ,  to mitigate these issues. For the analysis, I use the mean SPIj,t  over the three-year 

period t – 2 to t to create the variable of interest, THREEYEARSPI. As more firm-specific 

information is contained in stock prices, market and industry returns are less likely to 

explain the variation in firms’ stock returns, and the adjusted R2 becomes smaller. As the 
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adjusted R2 shrinks, SPIj,t increases, so higher values of THREEYEARSPI imply more 

informative stock prices.   

Control Variables 

 The model includes control variables that prior research shows are associated with 

tax planning, firm performance, and investment activity, all of which ultimately affect 

firms’ tax behavior (e.g., Mills et al. 1998; McGuire et al. 2012). First, I include several 

variables associated with investments in tax planning (Mills et al. 1998). Specifically, I 

measure SIZE as the natural logarithm of total assets, LEVERAGE as long-term debt 

scaled by total assets, and FOREIGN_OP as an indicator variable equal to one when a 

firm has foreign income greater than zero and equal to zero otherwise. I control for tax 

loss carryforwards by including NOL, an indicator variable equal to one for firms that 

have tax loss carryforwards, and DELTA_NOL, the change in tax loss carryforward from 

year t – 1 to t. Finally, I control for net property plant and equipment, PPE; the total 

number of business and operating segments, SEGMENTS; and total cash holdings, CASH.  

 Next, the model includes controls for firm performance and financial reporting 

that can influence tax behavior and the volatility of ETRs. Specifically, I calculate the 

coefficient of variation for both pre-tax income, CV_PTBI, and operating cash flows, 

CV_OCF, to control for the effects of volatile performance on ETRs. Moreover, to 

control for the level of performance, I include return on assets, ROA, and book-to-market 

ratio, BTM. In addition, I control for financial reporting decisions by including the 

modified Jones (1991) discretionary accruals model by Kothari et al. (2005), DISC_ACC. 

Finally, I include three control variables for investment activity that affects ETRs: 
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research and development expense, RD, capital expenditures, CAPEX, and depreciation 

expense, DEPRECIATION.  

Orthogonalizing Price Informativeness 

  Prior research demonstrates that the information in stock prices is associated with 

several firm characteristics. For example, Hutton et al. (2009) demonstrate that opacity 

influences the information in stock prices, and Bennett et al. (2020) propose that the 

amount of firm-specific information contained in stock prices is affected by firm size, 

diversification, age, and risk. To mitigate concerns that the association between price 

informativeness and ETR volatility is driven by any of these factors, I orthogonalize 

THREEYEARSPI to controls for size, diversification, age, risk, and opacity. Moreover, by 

orthogonalizing THREEYEARSPI to these predictors, I am able to decrease the amount of 

non-tax related information captured by the measure of price informativeness.  

To orthogonalize THREEYEARSPI, I estimate the following regression: 

THREEYEARSPIi,t = β0 + β1SIZE + β2SEGMENTS + β3THREEYEARDACC +  β4AGE + 

β5RETURN_VOL + ɛ,                      

(4) 

where THREEYEARSPI, SIZE, and SEGMENTS are defined above, THREEYEARDACC 

is the three-year sum of DISC_ACC which is defined above, AGE is the number of years 

the firm appears in Compustat, and RETURN_VOL is the standard deviation of monthly 

stock returns over the 36-month period from t – 2 to t.  I define RESIDUALSPI as the 

residual from estimating Equation (4), which captures the firm-specific information 

contained in stock prices that is unexplained by those factors. I then substitute this 
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variable for the variable of interest in Equation (1). All variables are defined in Appendix 

A.  

Descriptive Statistics 

 Table 2 reports the descriptive statistics for variables used in Equation (1). The 

mean three-year book and cash ETRs are 0.314 and 0.265, respectively, which are 

consistent with prior tax research (e.g., Dyreng et al. 2008). Moreover, the descriptive 

statistics for both CV_CASHETR and CV_GAAPETR are consistent with prior studies of 

volatility (Neuman 2020; McGuire et al. 2013). Mean stock price informativeness, 

THREEYEARSPI, is 2.254, which is similar to other studies that use the transformed 

measure of price nonsynchronicity (e.g., Bennett et al. 2020; Hutton et al. 2009). The 

descriptive statistics for the control variables are also consistent with the distributional 

characteristics found in prior studies. For example, the mean of LEVERAGE is 0.166, and 

the mean of BTM is 0.562, consistent with prior studies of tax avoidance (e.g., Mills et al. 

1998; Hanlon and Heitzman 2010). Collectively, Table 2 provides evidence that the 

composition of the sample is like that of samples used in prior research.  

<Insert Table 2 about here> 
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 Table 3 reports Pearson correlations for the variables used in the main analysis. 

Many of the correlations are significant at a minimum of the five percent level. 

Specifically, I find a positive and significant correlation between THREEYEARSPI and 

CV_CASHETR, suggesting a positive association between stock price informativeness 

and ETR volatility at the univariate level. However, given the large number of significant 

correlations between the variables of interest and the control variables, I base my 

conclusions on the multivariate analyses that follow.3  

<Insert Table 3 about here> 

  

 
3 I perform several tests for multicollinearity in the model. First, I conduct a variance inflation factor (VIF) 
test and find that, for all of the predictors, the VIFs fall below five. Next, I examine condition indices and 
find a condition index of 28. Within that index, the two closest variables are SIZE and the intercept. Finally, 
in Table 10, I present the results for a changes model, which mitigates concerns about correlated omitted 
variables as well as multicollinearity.  
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IV. Empirical Results 

 Table 4 presents the regression results for the test of Hypothesis 1. Panel A 

presents the results using CV_CASHETR as the dependent variable. Column (1) reports 

the results of a baseline regression excluding THREEYEARSPI, and columns (2) – (4) 

display alternative model specifications that include THREEYEARSPI along with 

industry, firm, and year fixed effects and cluster standard errors by firm. I begin by 

testing the significance of adding THREEYEARSPI to the model by performing an F-test 

between the baseline regression in column (1) and the model including THREEYEARSPI 

in column (2). The results of the F-test indicate that THREEYEARSPI significantly 

improves the fit of the model, suggesting that price informativeness is a statistically 

significant determinant of ETR volatility. Moreover, across columns (2) – (4), the 

coefficient on THREEYEARSPI remains positive and significant (p < 0.01), suggesting 

that the information in stock prices encourages managers to pursue additional tax 

planning.  

Panel B reports similar results for the same regressions across all four columns 

using the dependent variable CV_GAAPETR. Again, the F-test between columns (1) and 

(2) indicates that THREEYEARSPI significantly improves the fit of the model, and across 

all model specifications, the coefficients on THREEYEARSPI are positive and significant 

(p < 0.01). Panel C reports results for replacing THREEYEARSPI with RESIDUALSPI 

and including the predictors used to construct RESIDUALSPI as control variables in the 

model. As in the first two panels, the F-Test between columns (1) and (2) indicates that 

RESIDUALSPI significantly improves the fit of the model, and across all model 

specifications, the coefficients on RESIDUALSPI are positive and significant (p < 0.01). 
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The results in Table 4 suggest that price informativeness is associated with higher 

volatility of both cash and book ETRs, consistent with information in stock prices 

encouraging managers to increase tax avoidance in the current period, leading to higher 

ETR volatility. 

<Insert Table 4 about here> 

 For brevity, in the remainder of the paper I only report results for 

THREEYEARSPI as my variable of interest. Furthermore, I only report results for the 

tests of the volatility of cash ETRs. In untabulated analyses, all the results of this study 

are robust to the use of RESIDUALSPI in place of THREEYEARSPI. Moreover, when 

applicable, results of analysis of CV_CASHETR are robust to the use of CV_GAAPETR.  

Source of ETR Volatility 

Corporate tax research predominantly finds ETR volatility is positively associated 

with negative firm outcomes such as firm risk (Guenther et al. 2017) and higher loan 

spreads (Saavedra 2019), which raises the question as to why price informativeness, 

which is demonstrated to improve firm outcomes, is positively associated with ETR 

volatility. I reconcile the main results of this study with the ETR volatility literature by 

arguing that price informativeness leads to tax avoidance-driven ETR volatility, while the 

other negative outcomes associated with ETR volatility (e.g., higher loan spreads) are 

likely driven by failures in tax planning or abnormally high tax payments. However, there 

are two potential tax-avoidance related arguments for the source of the volatility. I argue 

that the positive association between price informativeness and ETR volatility exists 

because price informativeness leads managers to take more aggressive tax positions that 

result in short-term tax savings but are not sustainable over longer periods of time. 
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Another potential explanation is that price informativeness leads managers to pursue a tax 

strategy focused on lower long-term ETRs. In this case, price informativeness leads to 

ETR volatility in the current period due to a shift in long-term tax strategy, ultimately 

resulting in a lower long-term ETR in future periods. 

I next perform two analyses to directly test both of the potential explanations 

outlined above. First, I construct and analyze a dependent variable designed to capture 

ETR volatility driven by short-term tax savings. Second, I examine the association 

between THREEYEARSPI and an alternative dependent variable that identifies firms with 

significantly lower future ETRs, or firms that undergo a significant change in long-term 

tax strategy. These analyses can provide more context for the positive association 

documented in Table 4.   

Tax Avoidance-Driven Volatility 

 Dyreng et al. (2008) demonstrate that many firms are unable to sustain low long-

term ETRs. For these firms, if price informativeness encourages managers to pursue 

additional tax savings, it is likely to result in tax-avoidance driven ETR volatility 

followed by a reversion back to the long-term mean ETR (Kim et al. 2019). To directly 

assess this argument, I create a variable to capture ETR volatility driven by firm-years 

with abnormally low cash ETRs. Specifically, AVOID_VOL_5040 (AVOID_VOL_4030) 

is an indicator variable equal to one for firms with mean three-year cash ETRs greater 

than 50 (40) percent but with one annual cash ETR less than 40 (30) percent.4  

Analyzing the association between THREEYEARSPI and this variable serves two 

purposes. First, a positive association between THREEYEARSPI and the measures of tax-

 
4 I use these percentages as benchmarks to be consistent with the variable used by Saavedra (2019).   
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avoidance driven ETR volatility provides support for the conclusion that the results of the 

main analysis are due to managers taking advantage of short-term tax savings. Second, 

given the research that demonstrates the negative firm outcomes associated with ETR 

volatility (Guenther et al. 2017; Saavedra 2019; Drake et al. 2019), it is surprising that 

stock price informativeness is positively associated with ETR volatility. However, ETR 

volatility can be generated by positive sources (i.e., successes in tax planning) or negative 

sources (i.e., failures in tax planning). This analysis allows me to distinguish between the 

drivers of ETR volatility, which in turn helps to explain why price informativeness is 

associated with higher ETR volatility.  

 I estimate Equation (1) using both variations of this alternative dependent variable 

in logistic regressions and report the results in Table 5. Columns (1) and (2) display the 

results for the regression using AVOID_VOL_5040, and columns (3) and (4) report the 

results for the regression using AVOID_VOL_4030. I find positive and significant 

coefficients (p < 0.05) on THREEYEARSPI in all four columns, suggesting that price 

informativeness is associated with higher ETR volatility due to firm-years with 

abnormally low ETRs.5 This analysis differentiates this study from prior research on ETR 

volatility while also reconciling the results with research that finds ETR volatility is 

associated with negative outcomes. Further, the results in Table 5 support the notion that 

the main results are driven by short-term tax avoidance. However, the possibility remains 

that the association between price informativeness and ETR volatility is driven by price 

 
5 In an untabulated analysis, I construct a variable that captures volatility driven by an abnormally high 
firm-year ETR. Specifically, similar to Saavedra (2019), I create indicator variables for firms with mean 
ETRs lower than 30 (40) percent but exactly one annual ETR above 40 (50) percent. Like the analysis 
presented in Table 5, I examine these alternative variable specifications using logistic regressions and find 
an insignificant coefficient on THREEYEARSPI across all model specifications. When taken in conjunction 
with the results in Table 5, this finding suggests that THREEYEARSPI is positively associated with tax 
avoidance driven ETR volatility as opposed to volatility as a result of tax failures. 
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informativeness encouraging managers to shift their long-term tax strategy resulting in 

current period ETR volatility.  

<Insert Table 5 about here> 

Change in Long-Term Tax Strategy 

 An alternative explanation for the main results is that price informativeness 

encourages managers to change their long-term tax strategies. Such a change would result 

in higher volatility in the short-term to achieve lower long-run ETRs. To rule out this 

alternative explanation, I create a variable that identifies firms with future mean ETRs 

that are significantly lower than their current three-year mean cash ETR. More 

specifically, LOW_FUTURE_ETR is an indicator variable equal to one if the firm’s mean 

cash ETR for the period t + 1 to t + 3 is at least 10 percent lower than its mean cash ETR 

for the period t – 2 to t.  

 Table 6 reports the results for estimating Equation (1) using logistic regression 

and substituting LOW_FUTURE_ETR for the dependent variable. In both columns, I find 

significant, negative coefficients (p < 0.05) on THREEYEARSPI. This result indicates that 

price informativeness is less likely to result in significantly lower future ETRs, which is 

inconsistent with the argument that the information in stock prices leads managers to 

adjust their long-term tax strategies.   

<Insert Table 6 about here> 

Tax Information in Stock Prices 

 A challenge with studying price informativeness is that stock prices contain a 

variety of information, and it is difficult to discern how much of the information in stock 

prices is attributable to taxes. To combat this issue, I perform three analyses aimed at 
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identifying settings where I expect stock prices to contain more tax-related information 

and reducing the non-tax related noise in THREEYEARSPI. First, I examine how the 

results differ among periods of low and high tax code uncertainty because stock prices 

are more likely to contain tax-related information in times of high uncertainty about the 

tax code. Next, I exploit Deloitte’s failed remediation of the PCAOB Part II report as a 

setting where managers are more likely to focus on tax information from the market. 

Third, I adjust the measure of stock price informativeness to only include days when the 

IRS releases bulletins (i.e., days when there is some form of tax-related information 

released to the market). If the results in this study are driven by tax-related information in 

stock prices informing managers’ decision-making, then I expect the effect to be more 

pronounced in settings where stock prices contain more tax-related information.  

Tax Code Change Uncertainty 

I begin this series of analyses by examining how the association between 

THREEYEARSPI and CV_CASHETR differs in periods of high and low uncertainty about 

changes in the tax code. Kalcheva et al. (2020) find cross-sectional differences in stock 

returns on days of major announcements related to the passage of the Tax Cuts and Jobs 

Act (TCJA). Thus, during periods of tax code uncertainty, I expect the association 

between THREEYEARSPI and CV_CASHETR to be more pronounced because stock 

prices contain more tax-related information. To measure uncertainty, I use the tax code 

change component of the economic policy uncertainty index originated by Baker et al. 

(2016).6 I begin by annualizing the index to capture the uncertainty about changes to the 

 
6 The EPU index contains a news coverage component, tax code expiration component, and economic 
forecaster disagreement component. The tax code expiration data comes from reports by the Congressional 
Budget Office that compiles lists of temporary federal tax code provisions. The index is updated monthly 
at: www.policyuncertainty.com.  
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tax code by year and then compute the three-year mean of uncertainty for the period t – 2 

to t, TAX_EPU. Finally, I rank the sample into quintiles by TAX_EPU and use the top and 

bottom quintiles for this analysis.  

Panel A of Table 7 reports the results for estimating Equation (1) on the high and 

low tax code change uncertainty samples. Columns (1) – (3) report results for the sample 

of firm-years with the lowest uncertainty about tax code changes, and columns (4) – (6) 

report results for the sample of firm-years with the most uncertainty about tax code 

changes. Consistent with my prediction, the association between THREEYEARSPI and 

CV_CASHETR remains positive and significant (p < 0.05) in firm-years with the highest 

uncertainty about the tax code, and the coefficients become insignificant in two of the 

three columns using the low TAX_EPU sample. The evidence is consistent with managers 

learning more about taxes from stock prices when stock prices contain more tax-related 

information.  

Deloitte PCAOB Part II Remediation 

 The PCAOB performs rigorous inspections of audit engagements and audit firms’ 

quality control processes and issues private reports to the audit firms detailing issues and 

concerns that require remediation. These reports remain private for a one-year period and 

are only released if the PCAOB deems that the audit firm has not adequately remediated 

the concerns. After failed remediation, Deloitte’s 2007 PCAOB report was made public 

and included, among other things, concerns about procedures surrounding income tax 

accounts. Drake et al. (2016) demonstrate changes in tax behavior (increases in the 

valuation allowance for deferred tax assets and the reserve for UTBs) by Deloitte clients 

during the period. I argue that in this setting of uncertainty and changes in guidance from 
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their audit firm, managers of Deloitte clients are likely more receptive to tax-related 

information in the market. Moreover, Deloitte clients are likely to have more tax-related 

information in their stock prices in the period subsequent to the public release of the 

PCAOB Part II report.  

 To conduct this test, I use a sample of firm-year observations from 2006 – 2012 

following Drake et al. (2016).7 Further, I construct an indicator variable, DELOITTE, 

equal to one for firms audited by Deloitte during the period that also purchase auditor-

provided tax services.8 I interact DELOITTE with THREEYEARSPI and include the 

interaction term in Equation (1) to analyze the effect of price informativeness on tax 

behavior for Deloitte clients relative to all other firms that pay for auditor-provided tax 

services during the period. 

 Panel B of Table 7 presents the results. Columns (1) – (3) report the results for 

various fixed effects model specifications, and in all three columns, the coefficient on the 

interaction term DELOITTExTHREEYEARSPI is positive and significant (p < 0.10), 

suggesting that the effect of price informativeness on ETR volatility is more pronounced 

for Deloitte clients during this period. These results support the main assertions of this 

study because I expect managers of Deloitte clients to be more receptive to tax-related 

information in the market during this period of uncertainty regarding their auditors’ 

procedures surrounding income taxes.  

 
7 Drake et al. (2016) notes that this time period covers the year of inspection, initial date of the report, first 
and second remediation periods, and the date of public disclosure.  
8 In the analysis reported in Panel B of Table 7, I limit the sample to firms that have non-zero values for 
auditor provided tax services. In untabulated analysis, the results are robust to relaxing this requirement.  
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IRS Bulletin Release Dates 

 The IRS releases weekly bulletins, which are intended to publish “all substantive 

rulings necessary to promote a uniform application of the tax laws, including all rulings 

that supersede, revoke, modify, or amend any of those previously published in the 

Bulletin” (Internal Revenue Bulletin 2017 – 52). Although the bulletins provide 

information on a variety of topics, only some of which affect corporations, the bulletin 

release dates represent days on which some degree of tax information is released to the 

market.9 I leverage these days to create an alternative measure of stock price 

informativeness, THREEYEARTAXSPI, which is constructed using the same process as 

THREEYEARSPI, except I only include returns from trading days on which the IRS 

releases a bulletin. An issue with using THREEYEARSPI in this study is that the majority 

of trading days used to capture price informativeness likely contain little or no tax-related 

information. Using THREEYEARTAXSPI significantly reduces the number of days with 

no tax-related information contained in stock prices, and thus a significant amount of 

noise, from the variable of interest. 

 The IRS website lists bulletins from as early as January 1996 through present day. 

For this analysis, I use weekly publication dates from 1996 – 2017.10 The IRS also 

periodically publishes a cumulative bulletin which summarizes key matters that have 

already been released in previous weeks. I exclude the release dates of the cumulative 

bulletins because these bulletins contain information that was previously released to the 

 
9 Examples of topics covered in IRS bulletins include actions or decisions, announcements, Congressional 
committee reports or Bluebooks, delegation orders, executive orders, notices, proposed & financial 
regulations, treasury decisions, public laws, revenue rulings, revenue procedures, and select court 
decisions.  
10 The bulletins can be found using the following link: 
https://apps.irs.gov/app/picklist/list/internalRevenueBulletins.html?indexOfFirstRow=0&sortColumn=bulle
tin&value=&criteria=&resultsPerPage=200&isDescending=true. 
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public and is not new to the market. Thus, THREEYEARTAXSPI captures stock price 

informativeness for days on which tax-related information is more likely contained in 

stock prices.  

 I substitute THREEYEARTAXSPI for the variable of interest in Equation (1) and 

present the regression results in Panel C of Table 7. Across all model specifications, the 

coefficient on THREEYEARTAXSPI is significant and positive (p < 0.10), which 

demonstrates that the results are robust to a model specification where stock prices hold 

more tax-related information. These findings also support the argument that price 

informativeness encourages managers to pursue additional tax savings that result in 

higher ETR volatility.  

Analysis of Uncertain Tax Benefits 

 The findings presented thus far suggest that price informativeness encourages 

managers to pursue additional tax savings opportunities that are short-term in nature and 

result in increased ETR volatility. However, the mechanism through which managers can 

avoid additional taxes remains unclear. One potential avenue through which managers 

can avoid additional taxes is by taking more aggressive tax positions. If this is the case, 

then I expect to find a positive association between price informativeness and increases in 

uncertain tax benefits during the period.  

FIN 48 (now ASC 740) requires firms to disclose uncertain tax benefits in the 

financial statements, and tax uncertainty is generally defined as the potential loss of tax 

savings upon challenge from a regulatory authority. Dyreng et al. (2019) find a negative 

association between increases in UTBs and cash ETRs, consistent with firms with lower 

ETRs taking more aggressive tax positions and facing higher tax uncertainty. In the 
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context of my findings, if price informativeness encourages managers to pursue 

additional tax savings that are short-term in nature, then one mechanism that managers 

could use to achieve these tax savings is by taking more aggressive tax positions that 

generate increases in UTBs.  

To test this assertion, I follow Dyreng et al. (2019) and construct a variable that 

captures increases in UTBs, UTB_INC, which is the three-year sum of additions to the 

UTB account over the period t – 2 to t scaled by the three-year sum of sales over the 

same period. I substitute UTB_INC as the dependent variable in Equation (1) to examine 

how price informativeness is associated with UTBs.11 Table 8 reports the results of the 

UTB_INC regressions for three different model specifications. For all models, I find 

significant, positive coefficients (p < 0.05) on THREEYEARSPI, which implies that 

higher stock price informativeness is associated with increased UTBs over the period.  

<Insert Table 8 about here> 

Cross-Sectional Analyses – The Impact of ETR Levels and Cash Constraints  

I examine cross-sectional variation in the association between price 

informativeness and ETR volatility to corroborate the inference from the main results. 

Specifically, if price informativeness is associated with ETR volatility through a tax 

avoidance channel, then I expect the effect to be more pronounced among firms that have 

high ETRs and are more cash constrained. Firms with high ETRs likely have more room 

for additional tax planning than firms that are able to sustain perennially low ETRs. 

Similarly, cash constrained firms are more likely to pursue additional opportunities to 

 
11 I also add THREEYEARETR as a control to the model because Dyreng et al. (2019) demonstrate the level 
of ETRs is associated with UTB increases.  
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generate cash flow than firms that are not cash constrained. In the following analyses, I 

examine cross-sectional differences in the documented effect using both of these settings. 

The Impact of ETR Levels 

I begin the cross-sectional analyses by examining whether the association 

between price informativeness and ETR volatility differs for firms depending on the level 

of ETR. If the main results are a product of managers taking advantage of short-term tax 

savings, then I expect the effect of price informativeness on ETR volatility to be most 

pronounced among firms with the highest mean ETRs over the period because firms with 

higher mean ETRs are more likely to have opportunities to take advantage of temporary 

tax savings. In contrast, firms with low mean ETRs are likely already exhausting all of 

their tax planning options and are able to sustain tax savings over a longer period of time. 

To test this assertion, I rank firms in the sample into quintiles based on mean cash ETR 

from year t – 2 to t and examine the association between THREEYEARSPI and 

CV_CASHETR within the highest and lowest quintiles.  

Panel A of Table 9 reports the results of estimating Equation (1) for the high and 

low ETR samples. Columns (1) – (3) report the results for the low ETR sample, and 

columns (4) – (6) report the results for the high ETR sample. Consistent with my 

prediction, I find significant, positive coefficients (p < 0.10) on THREEYEARSPI across 

all three model specifications in the high ETR sample. However, for the low ETR 

sample, I find insignificant coefficients in two of the three model specifications and a 

negative coefficient (p < 0.05) in column (1).  

There are several takeaways from the evidence presented in Panel A of Table 9. 

First, the findings suggest that the association between price informativeness and ETR 
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volatility is more pronounced among firms that have high mean ETRs relative to firms 

with the lowest ETRs. This result is consistent with price informativeness encouraging 

managers to pursue additional tax avoidance. Second, the weak evidence of a negative 

association between price informativeness and ETR volatility among firms with low 

ETRs suggests  that the nature of the relation between the two variables differs for firms 

at the high and low end of the ETR distribution, similar to the findings in Chen et al. 

(2019). In this case, the results imply that the market encourages firms with low ETRs to 

continue their tax avoidance practices, maintain low ETRs, and avoid volatility.  

Cash Constraints 

 As firms become more financially constrained, generating funds internally 

through additional tax planning becomes more important (Edwards et al. 2016). Thus, if 

managers are learning to pursue additional tax planning, then I expect the association 

between price informativeness and ETR volatility to be most pronounced among firms 

that are cash constrained. In other words, when firms are cash constrained, I expect the 

market to be more likely to encourage managers to pursue tax savings. To test this idea, I 

construct a measure of cash constraints, KZ, following the Kaplan and Zingales (1997) 

index as defined in Appendix A. I rank firms into quintiles based on KZ and examine 

how the association between THREEYEARSPI and CV_CASHETR differs among the top 

and bottom quintiles, or firms that are the most and least cash constrained, respectively. 

  Panel B of Table 9 reports the regression results for estimating Equation (1) on 

the high and low KZ samples. Columns (1) – (3) report results for the least cash 

constrained firms, and columns (4) – (6) report results for the most cash constrained 

firms. The coefficient on THREEYEARSPI is positive, but insignificant in the low KZ 
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sample; however, the coefficient on THREEYEARSPI is positive and significant (p < 

0.10) in all model specifications for the high KZ sample. Thus, the association between 

THREEYEARSPI and CV_CASHETR is more pronounced among firms that are highly 

cash constrained, consistent with price informativeness encouraging managers to pursue 

more aggressive tax savings when their firms need additional cash.  

<Insert Table 9 about here> 

Changes Model 

 The possibility remains that the association between THREEYEARSPI and 

CV_CASHETR is biased by correlated omitted variables. To mitigate this concern, I 

employ a changes model by estimating the following equation: 

ΔCV_CASHETRit = β0 + β1ΔTHREEYEARSPIit + β2-9ΔTAX PLANNING  

                             + β10-14ΔPERFORMANCE + β15-17ΔINVESTMENT + μ + δ + ɛ,         

(5) 

where the variables are the same as in Equation (1) but are transformed to be the change 

in value from the current to future period. Specifically, ΔCV_CASHETR, 

ΔTHREEYEARSPI, ΔCV_OCF, and ΔCV_PTBI, are constructed as the value for each 

variable from t + 3 to t + 1 less the value of the variable from t – 2 to t. The remaining 

control variables are constructed by subtracting the value in year t from the value in t + 1. 

 I report the results for estimating Equation (5) in Table 10 across three different 

fixed effects model specifications. Similar to the results in the earlier tests, in all three 

columns, I find significant, positive coefficients (p < 0.01) on ΔTHREEYEARSPI. Using a 

changes model provides support that the results of this study are not biased due to 

correlated omitted variables or multicollinearity among the variables in the model. In 
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addition, the changes model provides an alternative interpretation that supports the main 

results and suggests that increases in price informativeness are positively associated with 

increases in ETR volatility.  

<Insert Table 10 about here> 

Additional Analyses 

Price Informativeness and Future Volatility 

If the main results in this study are due to short-term tax savings, then I expect 

firms to quickly revert to their mean long-term ETRs and become more persistent in the 

subsequent period (i.e., Kim et al. 2019). To test this assertion, I analyze the association 

between stock price informativeness in the current period and ETR volatility in the 

subsequent period. FUTURE_CV_CASHETR is defined as the coefficient of variation of 

annual cash ETRs from t + 1 to t + 3 and substitute it as the dependent variable in 

Equation (1).  

 Table 11 reports the results of this analysis. Consistent with my prediction, 

coefficients on THREEYEARSPI are significant and negative (p < 0.05) in all model 

specifications. In conjunction with the results presented thus far, this evidence suggests 

that higher stock price informativeness leads to higher ETR volatility in the current 

period, followed by lower ETR volatility in future periods. This result supports the idea 

that price informativeness encourages managers to take advantage of short-term tax 

savings.  
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Volatility Adjusted Tax Avoidance 

 I construct a new measure of volatility adjusted tax avoidance to capture the 

amount of ETR volatility required to achieve a level of ETR. The variable, ADJ_ETR, is 

constructed as:  

ADJ_ETR = (THREEYEARETR/ETRVOL)              

(6) 

where THREEYEARETR is the three year cash ETR from t – 2 to t and ETRVOL is the 

standard deviation of cash ETR over the same period. All variables are defined in 

Appendix A. My interpretation of this measure is that firms with a low value of 

ADJ_ETR achieve their level of tax avoidance with higher ETR volatility. I substitute 

ADJ_ETR as the dependent variable in equation (1) to test the association between price 

informativeness and volatility adjusted tax avoidance. A negative coefficient on 

THREEYEARSPI implies that price informativeness encourages managers to pursue tax 

avoidance even if doing so increases ETR volatility.  

 The results are presented in Table 12. I find a significant and negative (p < 0.05) 

coefficient on THREEYEARSPI in only one of the three columns, and insignificant results 

in the other two analyses. Although the evidence is relatively weak, when taken together 

with the rest of the evidence in this study, the results are consistent with price 

informativeness encouraging managers to pursue tax avoidance at the expense of higher 

ETR volatility.  

Robustness Tests 

 I further analyze the robustness of my results to several alternative design 

specifications. First, researchers typically measure ETR volatility over a five-year period 
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(McGuire et al. 2013; Guenther et al. 2017), but measure price nonsynchronicity over a 

one or three-year period (Chen et al. 2007; Bennett et al. 2020). To maximize the sample 

size, I measure the variables of interest over a three-year period. However, Online 

Appendix A replicates the main empirical analyses where the variables of interest used in 

my analyses are measured over the five year period from t – 4 to t. These tests provide 

evidence that the results of this study are not confined to using three year measures of 

price nonsynchronicity and ETR volatility.  

 Second, studies of corporate taxes often examine both cash and book ETRs. 

Where applicable, Online Appendix B reports results for the main empirical analyses 

where CV_CASHETR is replaced with CV_GAAPETR. These results demonstrate that the 

association between price informativeness and ETR volatility is robust to both cash and 

book ETRs.  

 Third, several studies link price nonsynchronicity to firm characteristics such as 

transparency or firm size (Hutton et al. 2009; Bennett et al. 2021). In addition to the 

analysis reported in Table 4 Panel C, Online Appendix C displays replicates the empirical 

analyses of this study replacing THREEYEARSPI with RESIDUALSPI. Thus, all of the 

results of this study are robust to the orthogonalized measure of price nonsynchronicity.  

 Finally, some studies of ETR volatility simply use the standard deviation of cash 

ETRs to capture ETR volatility (e.g., Guenther et al. 2017). In Online Appendix D, I 

replace the dependent variable CV_CASHETR, where applicable, with ETRVOL, which is 

defined as the standard deviation of cash ETR over the period t – 2 to t. These tests 

provide evidence that the results of this study are robust to an alternative specification of 

ETR volatility.  
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V. Conclusion 

 Theoretical research posits managers learn from the information conveyed by 

investors through stock prices (Dow and Gorton 1997; Dye and Sridhar 2002). Empirical 

research supports this notion and demonstrates that managerial decision-making 

improves as the firm-specific information contained in stock prices increases (Chen et al. 

2007; Edmans et al. 2017; Bennett et al. 2020; Pereira da Silva 2020). While the link 

between information contained in stock prices and investment has been studied at length, 

we know relatively little about how price informativeness affects firms’ tax behavior. In 

this study, I analyze this link and specifically examine the association between stock 

price informativeness and ETR volatility.  

 I find a positive association between stock price informativeness and ETR 

volatility, and further analysis reveals that the association is due to managers taking 

advantage of short-term tax savings rather than a shift in long-term tax strategy. 

Moreover, I find a positive association between price informativeness and a variable that 

isolates ETR volatility that results from an abnormally low firm-year ETR. The main 

results are robust in analyses where stock prices contain increased tax-related 

information, and I find that the association is more pronounced among firms that have the 

highest ETRs and that are the most cash constrained. Finally, the results are robust to 

using a changes model to mitigate the effect of correlated omitted variables and 

multicollinearity.  

 The results of this study have implications for multiple streams of research. First, 

this study contributes to the literature on managerial learning and the information in stock 

prices by demonstrating that the effects of price informativeness extend beyond 
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managerial investment decision-making and influence tax behavior. In addition, I extend 

research on the determinants of ETR volatility. Lastly, my results document a distinction 

between ETR volatility driven by failures and successes in tax planning, and highlight the 

need to differentiate between the two sources of ETR volatility in future research.  
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(Continue to Next Page) 

Appendix A 
Variable Definitions – Main Model 

CV_CASHETR The standard deviation of annual cash ETRs for the three-year period prior 
to and including the current year (t – 2 to t) scaled by the mean cash ETR 
over the same period where cash ETRs are computed as cash taxes paid 
(txpd) divided by pretax income (pi) adjusted for special items (spi) 

CV_GAAPETR The standard deviation of annual book ETRs for the three-year period prior 
to and including the current year (t – 2 to t) scaled by the mean cash ETR 
over the same period where book ETRs are computed as book tax expense 
(txt) divided by pretax income (pi) adjusted for special items (spi) 

SPI Stock price nonsynchronicity = ln((1 – R2)/R2) where R2 is the R2 from 
estimating the equation                ri,j,t = βj,0 + βj,mrm,t + βj,iri,t + ɛi,j,t, using daily 
firm (ri,j,t), market (rm,t) , and Fama-French (1997) 48 industry (ri,t)  returns 
over year t following Bennett et al. (2020) 

THREEYEARSPI The mean stock price nonsynchronicity (SPI) for the three-year period prior 
to and including the current year (t – 2 to t) where stock price 
nonsynchronicity is computed following Bennett et al. (2020)  

SIZE Natural log of total assets (at) 
LEVERAGE Long term debt (dltt) scaled by total assets (at) 
FOREIGN_OP An indicator variable equal to one if foreign income (pifo) is greater than 

zero and equal to zero otherwise 
PPE Net property plant and equipment (ppent) scaled by total assets (at) at the 

beginning of the year 
NOL Equal to one if tax loss carryforward (tlcf) is greater than zero and equal to 

zero otherwise 
DELTA_NOL Change in tax-loss carryforward (tlcf) from year t-1 to t scaled by total 

assets (at) at the beginning of the year 
SEGMENTS Sum of the number of business segments (busseg) and operating segments 

(opseg) reported during the year 
CASH Cash holdings at the end of the year t (che) scaled by total assets (at) at the 

beginning of the year 
ROA Income before extraordinary items (ib) scaled by total assets (at) 
CV_PTBI The standard deviation of annual pre-tax book income (pi - spi)  for the 

three year period prior to and including the current year (t – 2 to t) scaled by 
the absolute value of mean pre-tax book income (pi) over the same period 

DISC_ACC The signed value of the error term from the regression of total accruals ((ibt 
- oancft)/att-1) on the inverse of assets at the beginning of the year (1/att-1), 
the change in sales adjusted for the change in receivables (((salet - salet-1) - 
(rectt - rectt-1))/att-1), PPE, and prior year return on assets, all scaled by total 
assets at the beginning of the year ((nit-1/att-2)/att-1) calculated using the 
modified Jones (1991) model by Kothari et al. (2005)   



47 

 

Variable Definitions – Additional Analyses 
CV_OCF The standard deviation of operating cash flows (oancf) for the three year 

period prior to and including the current year (t – 2 to t) scaled by the 
absolute value of mean  operating cash flows (oancf) over the same 
period 

BTM Common equity (ceq) divided by the market value of equity 
(prcc_f*csho) 

RD Research and development expense (rd) scaled by total assets (at) at the 
beginning of the year; missing observations are set equal to zero 

CAPEX Capital expenditures in year t (capx) scaled by total assets (at) at the 
beginning of the year  

DEPRECIATION Depreciation and amortization expense for year t (dp) scaled by total 
assets (at) at the beginning of the year 

RESIDUALSPI The residual from the regression of THREEYEARSPI on SIZE, 
SEGMENTS, RETURN_VOL, THREEYEARDACC, and AGE 

AGE The number of years a firm appears in Compustat Annual database 
RETURN_VOL The standard deviation of monthly stock returns for the 36 month period 

from t – 2 to t 
THREEYEARDACC The sum of DISC_ACC from the period t – 2 to t 
AVOID_VOL_5040 Equal to one if a firm has a mean three year cash ETR greater than 50 

percent from t – 2 to t but a single year ETR less than 40 percent within 
the period 

AVOID_VOL_4030 Equal to one if a firm has a mean three year cash ETR greater than 40 
percent from t – 2 to t but a single year ETR less than 30 percent within 
the period 

LOW_FUTURE_ET
R 

Equal to one if a firm has a mean cash ETR for the period t + 1 to t + 3 
that is at least 10 percent lower than mean cash ETR for the period t – 2 
to t 

TAX_EPU The three year mean of the tax code change uncertainty component of 
the economic policy uncertainty index constructed by Baker et al. 
(2016) from t – 2 to t  

DELOITTE Equal to one if a firm is audited by Deloitte and pays for auditor 
provided tax services 

THREEYEARTAXS
PI 

The mean stock price nonsynchronicity (SPI) for the three-year period 
prior to and including the current year (t – 2 to t) where stock price 
nonsynchronicity is computed following Bennett et al. (2020) but only 
using a sample of trading days where the IRS releases a bulletin 

UTB_INC Increases in uncertain tax benefits computed as the three-year sum of 
additions to UTB from current-year positions (txtubposinc) from t – 2 to 
t scaled by the three year sum of sales (sale) over the same period 
following Dyreng et al. (2019) 

KZ The Kaplan and Zingales (1997) financial constraints index, calculated 
as -1.00 * [(ib + dp)/lag(ppent)] + 0.28 * [(at + prcc_f*csho – ceq – 
txdb)/at] + 3.13 * [(dltt + dlc)/(dltt + dlc + seq)] – 39.36 * [(dvc + 
dvp)/lag(ppent)] – 1.31[che/lag(ppent)] 

ADJ_ETR Cash ETR for the period t – 2 to t scaled by the standard deviation of 
cash ETR over the same period 

ETRVOL The standard deviation of cash ETR for the period  t – 2 to t 
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Table 1 

Sample Construction 
This table presents sample construction for the full sample. The variables are constructed using data from the 
intersection of Compustat and CRSP for the years 1987 - 2017. 

Criteria  Firms  Observations 
All U.S. incorporated nonfinancial (SIC 6000-6999), non-utilities (SIC 4900-4999) 
Compustat firm-year observations between 1987-2017 with assets greater than zero, non-
negative pre-tax income, non-missing values for the variables necessary to calculate cash 
effective tax rates, and CRSP data necessary to calculate stock price informativeness  

6,911 56,440 

   
Requiring three years of cash effective tax rates to calculate cash effective tax rate volatility 

5,815 47,742  

  
Requiring non-missing observations for control variables 

5,761 46,613  

  
Requiring at least three observations of stock price informativeness to calculate SPI measure 

5,088 42,350 
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Table 2 
Descriptive Statistics 

This table presents descriptive statistics for the full sample regressions. The variables are constructed using data 
from the intersection of Compustat and CRSP for the years 1987 - 2017. All continuous variables are winsorized at 
the 1st and 99th percentiles except Three Year Cash ETR and Three Year GAAP ETR, which are winsorized at zero 
and one. All variables are defined in Appendix A.  
Descriptive Statistics - Full Sample             

Variable N Mean Std Dev 25% Median 75% 
Tax Descriptive Statistics       
Three Year Cash ETR 42,350  0.265 0.143 0.164 0.269 0.354 
Three Year GAAP ETR 42,286  0.314 0.112 0.256 0.334 0.379 
CV_CASHETR 42,350  0.528 0.429 0.188 0.396 0.799 
CV_GAAPETR 42,350  0.330 0.409 0.048 0.146 0.466 
Stock Price Informativeness       
SPI 42,350  2.186 1.864 0.770 1.871 3.449 
THREEYEARSPI 42,350  2.254 1.727 0.862 2.035 3.611 
Tax Planning       
SIZE 42,350  6.140 1.913 4.747 6.069 7.443 
LEVERAGE 42,350  0.166 0.166 0.006 0.132 0.269 
FOREIGN_OP 42,350  0.417 0.493 0.000 0.000 1.000 
PPE 42,350  0.304 0.252 0.115 0.233 0.417 
NOL 42,350  0.356 0.479 0.000 0.000 1.000 
DELTA_NOL 42,350  0.003 0.051 0.000 0.000 0.000 
SEGMENTS 42,350  1.461 1.913 1.000 1.000 1.000 
CASH 42,350  0.123 0.144 0.023 0.071 0.170 
Performance and Reporting       
ROA 42,350  0.070 0.052 0.033 0.060 0.095 
CV_PTBI 42,350  0.371 0.300 0.150 0.286 0.511 
DISC_ACC 42,350  0.110 0.619 -0.022 0.033 0.122 
CV_OCF 42,350  1.038 4.323 0.412 0.796 1.407 
BTM 42,350  0.562 0.428 0.284 0.464 0.724 
Investment       
RD 42,350  0.032 0.055 0.000 0.000 0.041 
CAPEX 42,350  0.068 0.073 0.023 0.045 0.084 
DEPRECIATION 42,350  0.048 0.030 0.028 0.042 0.060 

 

 

 

  



 

 

Table 3 

Pearson Correlations 
This table presents Pearson Correlations for all of the variables used in the main regression analysis. Correlations with p-values <0.05 are in bold. All variables are defined in Appendix 
A. 

 Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) 
(1) CV_CASHETR 1.00                  

(2) THREEYEARSPI 0.17 1.00                 

(3) SIZE -0.21 -0.79 1.00                

(4) LEVERAGE 0.06 -0.09 0.30 1.00               

(5) FOREIGN_OP -0.11 -0.39 0.39 0.01 1.00              

(6) PPE 0.02 0.00 0.11 0.29 -0.17 1.00            

(7) NOL 0.12 -0.24 0.19 0.09 0.22 -0.12 1.00            

(8) DELTA_NOL 0.04 -0.02 0.02 0.04 0.01 0.01 0.09 1.00           

(9) SEGMENTS -0.04 -0.18 0.20 0.09 0.17 -0.08 0.18 0.00 1.00          

(10) CASH 0.04 -0.03 -0.15 -0.32 0.06 -0.23 0.05 0.00 0.01 1.00         

(11) ROA -0.15 -0.09 -0.06 -0.30 0.03 -0.08 -0.09 -0.09 -0.03 0.28 1.00        

(12) CV_PTBI 0.34 0.22 -0.26 -0.03 -0.13 0.02 0.04 0.05 -0.08 0.12 -0.14 1.00       

(13) DISC_ACC 0.00 -0.04 0.03 0.01 0.05 -0.05 0.06 0.00 0.05 0.01 0.03 -0.02 1.00      

(14) CV_OCF 0.03 0.02 -0.04 -0.02 0.00 -0.03 0.01 0.01 0.00 0.02 -0.03 0.06 -0.01 1.00     

(15) BTM 0.11 0.34 -0.24 -0.03 -0.16 0.02 -0.06 0.00 -0.08 -0.17 -0.39 0.15 -0.03 0.04 1.00    

(16) RD 0.08 -0.04 -0.10 -0.27 0.17 -0.24 0.08 0.03 -0.01 0.38 0.15 0.11 0.02 0.00 -0.18 1.00   

(17) CAPEX 0.01 0.04 -0.02 0.08 -0.14 0.72 -0.11 0.00 -0.09 -0.05 0.07 0.05 -0.05 -0.02 -0.08 -0.05 1.00  

(18) DEPRECIATION 0.05 0.06 -0.02 0.13 -0.10 0.61 -0.05 0.03 -0.07 -0.05 -0.02 0.08 -0.05 -0.02 -0.08 0.02 0.61 1.00 
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Table 4 
Stock Price Informativeness and ETR Volatility 

This table presents the results of the OLS regressions of CV_CASHETR and CV_GAAPETR on THREEYEARSPI or 
RESIDUALSPI and other firm characteristics found in prior research to be determinants of tax avoidance (Mills et al. 1998; 
McGuire et al. 2012) and year, industry, and firm fixed effects. The sample is comprised of data from Compustat and CRSP 
spanning the sample period 1987-2017. THREEYEARSPI and the volatility variables (CV_CASHETR, CV_PTBI, and 
CV_OCF) are calculated over the period t-2 to t. All other variables are calculated for year t. Panel A and Panel B reports 
regressions of CV_CASHETR and CV_GAAPETR, respectively, on THREEYEARSPI. Panel C reports the results of the 
regressions of CV_CASHETR on RESIDUALSPI. In all panels, column (1) reports the results for a baseline regression without 
the variable of interest, and columns (2) - (4) report results for regressions including THREEYEARSPI or RESIDUALSPI and 
various fixed effects specifications. In Panel C, predictors used to construct RESIDUALSPI are included as control variables. 
Industry fixed effects are calculated using Fama-French (1997) 48 industry classifications. The F-test reports the F statistic and 
p-value for adding THREEYEARSPI or RESIDUALSPI between columns (1) and (2). All continuous variables are winsorized 
at the 1st and 99th percentile and defined in Appendix A. P-values are reported in parenthesis, and symbols ***, **, and * 
denote significance at the 1%, 5%, and 10% level, respectively. 
Panel A (1) (2) (3) (4) 
Variables CV_CASHETR CV_CASHETR CV_CASHETR CV_CASHETR 
THREEYEARSPI  0.0129*** 0.0129** 0.0204*** 

  (0.005) (0.033) (0.000) 
SIZE -0.0474*** -0.0392*** -0.0392*** -0.1048*** 

 (0.000) (0.000) (0.000) (0.000) 
LEVERAGE 0.3560*** 0.3437*** 0.3437*** 0.2692*** 

 (0.000) (0.000) (0.000) (0.000) 
FOREIGN_OP -0.0202** -0.0197** -0.0197 0.0630*** 

 (0.034) (0.039) (0.119) (0.000) 
PPE 0.0614** 0.0606** 0.0606 -0.0600 

 (0.040) (0.043) (0.147) (0.254) 
NOL 0.1270*** 0.1275*** 0.1275*** 0.0762*** 

 (0.000) (0.000) (0.000) (0.000) 
DELTA_NOL 0.0239 0.0261 0.0261 -0.0493 

 (0.752) (0.730) (0.829) (0.519) 
SEGMENTS -0.0056* -0.0055* -0.0055** -0.0020 

 (0.077) (0.079) (0.034) (0.538) 
CASH 0.0315 0.0343 0.0343 0.0369 

 (0.321) (0.280) (0.414) (0.349) 
ROA -1.4331*** -1.4137*** -1.4137*** -1.0457*** 

 (0.000) (0.000) (0.000) (0.000) 
CV_PTBI 0.7942*** 0.7936*** 0.7936*** 0.6420*** 

 (0.000) (0.000) (0.000) (0.000) 
DISC_ACC 0.0039 0.0035 0.0035 0.0053 

 (0.553) (0.595) (0.720) (0.401) 
CV_OCF -0.0002 -0.0002 -0.0002 -0.0004 

 (0.830) (0.853) (0.884) (0.663) 
BTM 0.0700*** 0.0634*** 0.0634*** 0.0673*** 

 (0.000) (0.000) (0.000) (0.000) 
RD 1.2036*** 1.2292*** 1.2292*** 0.1142 

 (0.000) (0.000) (0.000) (0.548) 
CAPEX -0.2301*** -0.2181** -0.2181** -0.7040*** 

 (0.008) (0.012) (0.048) (0.000) 
DEPRECIATION 0.4218** 0.4049** 0.4049 0.5280* 

 (0.019) (0.025) (0.132) (0.071) 
INTERCEPT 0.5652*** 0.4537*** 0.4982*** 0.9561*** 

 (0.000) (0.000) (0.000) (0.000) 
Industry Fixed Effects Fama-French 48 Fama-French 48 Fama-French 48 NONE 
Year Fixed Effects YES YES YES YES 
Firm Fixed Effects NO NO NO YES 
Firm Cluster NO NO YES NO 
Observations 42,350 42,350 42,350 41,700 
Adjusted R2 0.160 0.163 0.163 0.377 
F Test for THREEYEARSPI F(1, 42,262) = 7.93   
  p>F = 0.0048     
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Panel B (1) (2) (3) (4) 

Variables CV_GAAPETR CV_GAAPETR CV_GAAPETR CV_GAAPETR 

THREEYEARSPI  0.0131*** 0.0131*** 0.0192*** 

  (0.000) (0.000) (0.000) 

SIZE -0.0241*** -0.0158*** -0.0158*** -0.0860*** 

 (0.000) (0.000) (0.000) (0.000) 

LEVERAGE 0.1905*** 0.1780*** 0.1780*** 0.1687*** 

 (0.000) (0.000) (0.000) (0.000) 

FOREIGN_OP 0.0248*** 0.0253*** 0.0253*** 0.0131** 

 (0.000) (0.000) (0.000) (0.019) 

PPE -0.0331** -0.0338** -0.0338 -0.1007*** 

 (0.013) (0.011) (0.112) (0.000) 

NOL 0.0973*** 0.0977*** 0.0977*** 0.0695*** 

 (0.000) (0.000) (0.000) (0.000) 

DELTA_NOL -0.1106*** -0.1083*** -0.1083** -0.0812** 

 (0.001) (0.001) (0.035) (0.010) 

SEGMENTS 0.0064*** 0.0064*** 0.0064*** 0.0042*** 

 (0.000) (0.000) (0.002) (0.002) 

CASH 0.0703*** 0.0733*** 0.0733*** 0.0272* 

 (0.000) (0.000) (0.002) (0.094) 

ROA -0.6846*** -0.6650*** -0.6650*** -0.4539*** 

 (0.000) (0.000) (0.000) (0.000) 

CV_PTBI 0.4841*** 0.4834*** 0.4834*** 0.3609*** 

 (0.000) (0.000) (0.000) (0.000) 

DISC_ACC -0.0002 -0.0006 -0.0006 -0.0023 

 (0.942) (0.830) (0.848) (0.365) 

CV_OCF 0.0011*** 0.0011*** 0.0011** 0.0006 

 (0.008) (0.007) (0.022) (0.109) 

BTM 0.0300*** 0.0232*** 0.0232*** 0.0446*** 

 (0.000) (0.000) (0.004) (0.000) 

RD 0.7263*** 0.7524*** 0.7524*** -0.2050*** 

 (0.000) (0.000) (0.000) (0.009) 

CAPX -0.2897*** -0.2774*** -0.2774*** -0.1715*** 

 (0.000) (0.000) (0.000) (0.000) 

DEPRECIATION 0.0099 -0.0073 -0.0073 0.4324*** 

 (0.902) (0.928) (0.956) (0.000) 

INTERCEPT 0.1639*** 0.1644*** 0.0956 0.6479*** 

 (0.000) (0.000) (0.145) (0.000) 

Industry Fixed Effects Fama-French 48 Fama-French 48 Fama-French 48 NONE 

Year Fixed Effects YES YES YES YES 

Firm Fixed Effects NO NO NO YES 

Firm Cluster NO NO YES NO 

Observations 42,286 42,286 42,286 41,644 

Adjusted R2 0.143 0.145 0.145 0.350 
F-Test for 
THREEYEARSPI F(1, 5,075) = 15.26   
  p>F = 0.0001     
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Panel C (1) (2) (3) (4) 
Variables CV_CASHETR CV_CASHETR CV_CASHETR CV_CASHETR 
RESIDUALSPI  0.0210*** 0.0210*** 0.0247*** 

  (0.000) (0.003) (0.000) 
SIZE -0.0354*** -0.0356*** -0.0356*** -0.1063*** 

 (0.000) (0.000) (0.000) (0.000) 
LEVERAGE 0.3267*** 0.3107*** 0.3107*** 0.2365*** 

 (0.000) (0.000) (0.000) (0.000) 
FOREIGN_OP -0.0156 -0.0145 -0.0145 0.0639*** 

 (0.108) (0.134) (0.253) (0.000) 
PPE 0.0866*** 0.0870*** 0.0870** -0.0375 

 (0.005) (0.005) (0.044) (0.486) 
NOL 0.1143*** 0.1151*** 0.1151*** 0.0715*** 

 (0.000) (0.000) (0.000) (0.000) 
DELTA_NOL -0.2570*** -0.2498*** -0.2498** -0.6940*** 

 (0.004) (0.006) (0.035) (0.000) 
SEGMENTS 0.3198* 0.3020 0.3020 0.4402 

 (0.082) (0.100) (0.270) (0.138) 
CASH 0.0747*** 0.0664*** 0.0664*** 0.0782*** 

 (0.000) (0.000) (0.000) (0.000) 
ROA -0.0142 -0.0108 -0.0108 -0.1171 

 (0.855) (0.888) (0.931) (0.133) 
CV_PTBI -0.0057* -0.0057* -0.0057** -0.0019 

 (0.072) (0.074) (0.032) (0.558) 
THREEYEARDACC -0.0033 -0.0010 -0.0010 0.0120 

 (0.920) (0.975) (0.981) (0.767) 
CV_OCF -1.4376*** -1.4094*** -1.4094*** -1.1265*** 

 (0.000) (0.000) (0.000) (0.000) 
BTM 0.7292*** 0.7265*** 0.7265*** 0.6083*** 

 (0.000) (0.000) (0.000) (0.000) 
RD 0.0056 0.0058* 0.0058 0.0069* 

 (0.105) (0.093) (0.319) (0.070) 
CAPEX -0.0002 -0.0002 -0.0002 -0.0005 

 (0.807) (0.831) (0.869) (0.565) 
DEPRECIATION 1.1571*** 1.1821*** 1.1821*** 0.1475 

 (0.000) (0.000) (0.000) (0.452) 
RETURN_VOL 1.3650*** 1.3695*** 1.3695*** 1.1380*** 

 (0.000) (0.000) (0.000) (0.000) 
AGE 0.0011*** 0.0011*** 0.0011** -0.4467** 

 (0.000) (0.000) (0.011) (0.016) 
INTERCEPT 0.2922*** 0.2974*** 0.3331*** 11.4172*** 

 (0.000) (0.000) (0.003) (0.009) 
Industry Fixed Effects Fama-French 48 Fama-French 48 Fama-French 48 NO 
Year Fixed Effects YES YES YES YES 
Firm Fixed Effects NO NO NO YES 
Firm Cluster NO NO YES NO 
Observations 41,220 41,220 41,220 40,268 
Adjusted R2 0.172 0.172 0.172 0.383 
F-Test for THREEYEARPSI F(1, 42,262) = 15.18   
  p>F = 0.0001     
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Table 5 
Short Term Tax Savings 

This table presents the results of the logistic regression of AVOID_VOL_5040 and AVOID_VOL_4030 on THREEYEARSPI and 
other firm characteristics found in prior research to be determinants of tax avoidance (Mills et al. 1998; McGuire et al. 2012) and 
year, and industry effects. The sample is comprised of data from Compustat and CRSP spanning the sample period 1987-2017. 
THREEYEARSPI, the volatility variables (CV_PTBI and CV_OCF), and the dependent variables (AVOID_VOL_5040 and 
AVOID_VOL_4030) are calculated over the period t-2 to t. All other variables are calculated for year t. AVOID_VOL_5040 is 
based off of a similar variable constructed by Saavedra (2019) and takes on a value of one for a firm with a mean three year cash 
ETR greater than 50% but a single year ETR less than 40% within the three year period. AVOID_VOL_4030 is constructed in the 
same manner but requires a mean cash ETR greater than 40% with a single year less than 30%. Columns (1) and (2) report the 
results for the regressions of AVOID_VOL_5040. Both columns include year and industry fixed effects, but column (2) also 
includes standard errors clustered by firm. Columns (3) and (4) report regression results for the regressions of AVOID_VOL_4030 
in the same fashion. Industry fixed effects are calculated using Fama-French (1997) 48 industry classifications. All continuous 
variables are winsorized at the 1st and 99th percentile and defined in Appendix A. P-values are reported in parenthesis, and 
symbols ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively. 
  (1) (2) (3) (4) 
Variables AVOID_VOL_5040 AVOID_VOL_5040 AVOID_VOL_4030 AVOID_VOL_4030 
THREEYEARSPI 0.1824*** 0.1844*** 0.0886*** 0.0886** 

 (0.000) (0.000) (0.004) (0.018) 
SIZE 0.0170 0.0231 -0.0646** -0.0646* 

 (0.725) (0.635) (0.027) (0.072) 
LEVERAGE -0.4737 -0.9173*** -0.1929 -0.1929 

 (0.146) (0.007) (0.345) (0.446) 
FOREIGN_OP 0.1386 0.2610** -0.0157 -0.0157 

 (0.205) (0.015) (0.815) (0.850) 
PPE -1.2282*** -1.0680*** -1.0487*** -1.0487*** 

 (0.000) (0.000) (0.000) (0.000) 
NOL -0.2781** -0.1794 -0.3035*** -0.3035*** 

 (0.011) (0.104) (0.000) (0.000) 
DELTA_NOL 0.7762 0.6027 0.9619 0.9619* 

 (0.464) (0.389) (0.115) (0.069) 
SEGMENTS -0.0175 0.0356 -0.0200 -0.0200 

 (0.785) (0.312) (0.585) (0.579) 
CASH 0.1823 0.2251 -0.1369 -0.1369 

 (0.632) (0.548) (0.556) (0.599) 
ROA -15.8329*** -14.1494*** -11.7021*** -11.7021*** 

 (0.000) (0.000) (0.000) (0.000) 
CV_PTBI 1.0752*** 1.7736*** 1.3689*** 1.3689*** 

 (0.000) (0.000) (0.000) (0.000) 
DISC_ACC -0.1298 -0.0307 -0.1296** -0.1296** 

 (0.218) (0.732) (0.025) (0.031) 
CV_OCF 0.0070 0.0034 0.0070 0.0070 

 (0.380) (0.592) (0.179) (0.230) 
BTM 0.4031*** 0.4025*** 0.2113*** 0.2113*** 

 (0.000) (0.000) (0.002) (0.006) 
RD -4.1136*** -1.5963 -0.9316 -0.9316 

 (0.001) (0.151) (0.184) (0.255) 
CAPEX -0.0005* -0.0003* -0.0001 -0.0001 

 (0.075) (0.066) (0.309) (0.263) 
DEPRECIATION 0.5691 2.0283 1.4029 1.4029 

 (0.775) (0.296) (0.270) (0.375) 
INTERCEPT -2.7759*** -3.5398** -1.9414*** -1.9414** 

 (0.001) (0.012) (0.001) (0.036) 
Industry Fixed Effects Fama-French 48 Fama-French 48 Fama-French 48 Fama-French 48 
Year Fixed Effects YES YES YES YES 
Firm Cluster NO YES NO YES 
Observations 32,233 32,233 32,233 32,233 
Pseudo R2 0.154 0.160 0.116 0.116 
Area Under the ROC Curve 0.815 0.829 0.771 0.771 
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Table 6 
Long-Term ETR Changes 

This table presents the results of the logistic regressions of LOW_FUTURE_ETR on THREEYEARSPI and other firm 
characteristics found in prior research to be determinants of tax avoidance (Mills et al. 1998; McGuire et al. 2012) 
and year, industry, and firm fixed effects. The sample is comprised of data from Compustat and CRSP spanning the 
sample period 1987-2017. THREEYEARSPI and the volatility variables (CV_PTBI and CV_OCF) are calculated 
over the period t-2 to t. All other control variables are calculated in period t. LOW_FUTURE_ETR takes on a value 
of one when mean cash ETR for the period t + 1 to t + 3 is more than 10% lower than mean cash ETR for the period 
t - 2 to t, representing firms that experience a significant change in tax strategy. Column (1) reports the logistic 
regression with year and industry fixed effects using Fama-French (1997) 48 industry classifications. Column (2) 
reports results for the same model except also clustering standard errors by firm. All continuous variables are 
winsorized at the 1st and 99th percentile and defined in Appendix A. P-values are reported in parenthesis, and 
symbols ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively. 
 (1) (2) 
Variables LOW_FUTURE_ETR LOW_FUTURE_ETR 
THREEYEARSPI -0.0693*** -0.0503** 

 (0.000) (0.018) 
SIZE -0.0595*** -0.0518*** 

 (0.000) (0.005) 
LEVERAGE -0.0419 0.0101 

 (0.707) (0.938) 
FOREIGN_OP -0.1578*** -0.0200 

 (0.000) (0.628) 
PPE -0.3225*** -0.3310*** 

 (0.001) (0.004) 
NOL -0.1757*** -0.1677*** 

 (0.000) (0.000) 
DELTA_NOL 2.2355*** 1.7006*** 

 (0.000) (0.000) 
SEGMENTS -0.0466*** -0.0505*** 

 (0.000) (0.002) 
CASH -0.4748*** -0.4093*** 

 (0.000) (0.005) 
ROA -6.6311*** -7.1917*** 

 (0.000) (0.000) 
CV_PTBI 0.7727*** 1.0129*** 

 (0.000) (0.000) 
DISC_ACC -0.0237 -0.0076 

 (0.401) (0.778) 
CV_OCF -0.0045 -0.0023 

 (0.181) (0.500) 
BTM 0.3008*** 0.2984*** 

 (0.000) (0.000) 
RD 0.7287* 1.0106** 

 (0.051) (0.023) 
CAPEX -0.0000 -0.0000 

 (0.257) (0.340) 
DEPRECIATION 0.0539 0.6910 

 (0.938) (0.387) 
INTERCEPT -0.9753*** -0.7865* 

 (0.009) (0.050) 
Industry Fixed Effects Fama-French 48 Fama-French 48 
Year Fixed Effects YES YES 
Firm Cluster NO YES 
Observations 32,233 32,233 
Pseudo R2 0.062 0.068 
Area Under the ROC Curve 0.676 0.687 
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Table 7 
Isolating Tax Information in Stock Prices 

This table presents results for examining three different settings in which I expect to find an increased amount of tax-related 
information in stock prices. Panel A reports the OLS regression of CV_CASHETR on THREEYEARSPI and other firm 
characteristics found in prior research to be determinants of tax avoidance (Mills et al. 1998; McGuire et al. 2012) and year, 
industry, and firm fixed effects. The sample is comprised of data from Compustat and CRSP spanning the sample period 1987-
2017 as well as economic policy uncertainty (EPU) data from Baker et al. (2016). The EPU index contains a component that 
specifically measures uncertainty about changes in the tax code, and the sample is ranked and split based on the three year average 
of this component from year t to t – 2. In Panel A, Columns (1) - (3) report the results for the bottom quintile of observations (i.e., 
the years with the least uncertainty about tax code changes) and columns (4) - (6) report results for the top quintile of observations 
(i.e., the years with the most uncertainty about tax code changes). Panel B reports results for OLS regressions examining the effect 
of price informativeness on ETR volatility for Deloitte audit clients during the period 2006 – 2012. DELOITTE is an indicator 
variable equal to one if the firm was audited by Deloitte and paid for auditor provided tax services. The sample is comprised of 
firm-year observations with nonzero values for tax fees paid to auditors. Columns (1) – (3) report results for various fixed effect 
specifications.  Finally, Panel C reports results for OLS regressions of CV_CASHETR on THREEYEARTAXSPI where 
THREEYEARTAXSPI is constructed using release dates of IRS bulletins. Columns (1) – (3) report results for various fixed effect 
specifications. Industry fixed effects are Fama-French (1997) 48 industry specifications. All continuous variables are winsorized at 
the 1st and 99th percentile and defined in Appendix A. P-values are reported in parenthesis, and symbols ***, **, and * denote 
significance at the 1%, 5%, and 10% level, respectively. 
Panel A – Tax EPU (1) (2) (3) (4) (5) (6) 
  Low TAX_EPU Sample High TAX_EPU Sample 

Variables CV_CASHETR CV_CASHETR 
CV_CASHET

R CV_CASHETR CV_CASHETR 
CV_CASHET

R 
THREEYEARSPI 0.0091 0.0091 0.0689*** 0.0550*** 0.0550*** 0.0576** 

 (0.374) (0.446) (0.000) (0.000) (0.000) (0.018) 
SIZE -0.0508*** -0.0508*** -0.1099*** -0.0130 -0.0130 -0.1893*** 

 (0.000) (0.000) (0.000) (0.143) (0.236) (0.000) 
LEVERAGE 0.3539*** 0.3539*** -0.0038 0.3038*** 0.3038*** 0.2186 

 (0.000) (0.000) (0.976) (0.000) (0.000) (0.139) 
FOREIGN_OP 0.0095 0.0095 0.0536 -0.0355 -0.0355 0.1369*** 

 (0.654) (0.673) (0.184) (0.125) (0.240) (0.001) 
PPE 0.0117 0.0117 0.1310 0.3094*** 0.3094*** 0.0817 

 (0.850) (0.869) (0.308) (0.000) (0.003) (0.668) 
NOL 0.1242*** 0.1242*** 0.0973*** 0.1225*** 0.1225*** 0.0613* 

 (0.000) (0.000) (0.006) (0.000) (0.000) (0.094) 
DELTA_NOL 0.1960 0.1960 0.1380 -0.0157 -0.0157 -0.2214 

 (0.510) (0.593) (0.697) (0.914) (0.949) (0.170) 
SEGMENTS -0.0002 -0.0001 -0.0002 0.0124 0.0124 0.0170 

 (0.920) (0.954) (0.932) (0.283) (0.143) (0.118) 
CASH -0.0508 -0.0508 0.1995* 0.1321* 0.1321 0.2693** 

 (0.457) (0.552) (0.059) (0.086) (0.189) (0.025) 
ROA -1.2743*** -1.2743*** -1.0487*** -1.2904*** -1.2904*** -1.3172*** 

 (0.000) (0.000) (0.001) (0.000) (0.000) (0.000) 
CV_PTBI 0.7476*** 0.7476*** 0.3655*** 0.9352*** 0.9352*** 0.7062*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
DISC_ACC -0.0185 -0.0185 -0.2284** -0.0066 -0.0066 0.0134 

 (0.845) (0.878) (0.047) (0.635) (0.624) (0.289) 
CV_OCF 0.0028 0.0028 0.0014 -0.0055* -0.0055 -0.0074** 

 (0.114) (0.257) (0.479) (0.062) (0.151) (0.014) 
BTM 0.0714*** 0.0714** 0.1147*** 0.0203 0.0203 0.0180 

 (0.008) (0.033) (0.004) (0.503) (0.674) (0.739) 
RD 0.8351*** 0.8351*** 0.2076 1.5554*** 1.5554*** -0.1400 

 (0.000) (0.001) (0.681) (0.000) (0.000) (0.872) 
CAPEX -0.1761 -0.1761 -0.8613*** 0.6348** 0.6348 -0.2709 

 (0.240) (0.307) (0.000) (0.030) (0.140) (0.505) 
DEPRECIATION 0.3539 0.3539 -0.0592 -0.4356 -0.4356 -0.6667 

 (0.324) (0.429) (0.938) (0.378) (0.549) (0.544) 
INTERCEPT 0.6753*** 0.6753*** 0.7495*** 0.0713 0.0713 1.5763*** 

 (0.000) (0.000) (0.000) (0.781) (0.723) (0.000) 
Industry Fixed 
Effects 

Fama-French 
48 

Fama-French 
48 NO 

Fama-French 
48 

Fama-French 
48 NO 

Year Fixed Effects YES YES YES YES YES YES 
Firm Fixed Effects NO NO YES NO NO YES 
Firm Cluster NO YES NO NO YES YES 
Observations 6,163 6,163 5,343 8,270 8,270 7,966 
djusted R2 0.204 0.204 0.635 0.181 0.181 0.536 
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Panel B – Deloitte PCAOB Part II Report (1) (2) (3) 
Variables CV_CASHETR CV_CASHETR CV_CASHETR 
THREEYEARSPI 0.0523*** 0.0523*** 0.0782*** 

 (0.000) (0.001) (0.000) 
DELOITTE -0.0388 -0.0388 0.0044 

 (0.177) (0.331) (0.963) 
DELOITTExTHREEYEARSPI 0.0669*** 0.0669* 0.0999*** 

 (0.001) (0.061) (0.003) 
SIZE -0.0177** -0.0177* -0.0911** 

 (0.046) (0.090) (0.029) 
LEVERAGE 0.2189*** 0.2189*** -0.1007 

 (0.001) (0.009) (0.441) 
FOREIGN_OP 0.0076 0.0076 0.0940** 

 (0.733) (0.794) (0.012) 
PPE 0.2271*** 0.2271** -0.0584 

 (0.004) (0.038) (0.749) 
NOL 0.0792*** 0.0792*** 0.0064 

 (0.000) (0.000) (0.835) 
DELTA_NOL -0.0991 -0.0991 -0.6295*** 

 (0.497) (0.668) (0.000) 
SEGMENTS -0.0005 -0.0005 -0.0001 

 (0.917) (0.917) (0.954) 
CASH 0.1745** 0.1745 0.0132 

 (0.019) (0.105) (0.900) 
ROA -1.8157*** -1.8157*** -1.1615*** 

 (0.000) (0.000) (0.000) 
CV_PTBI 0.8484*** 0.8484*** 0.5246*** 

 (0.000) (0.000) (0.000) 
DISC_ACC -0.0485* -0.0485* 0.0051 

 (0.065) (0.062) (0.833) 
CV_OCF -0.0106*** -0.0106** -0.0072** 

 (0.000) (0.012) (0.012) 
BTM -0.0226 -0.0226 -0.0106 

 (0.453) (0.578) (0.803) 
RD 1.6415*** 1.6415*** 1.8689*** 

 (0.000) (0.000) (0.006) 
CAPX 0.0281 0.0281 -0.9018*** 

 (0.917) (0.937) (0.007) 
DEPRECIATION -0.3135 -0.3135 1.1325 

 (0.512) (0.679) (0.273) 
INTERCEPT 0.3480*** 0.3085 0.9783*** 

 (0.000) (0.155) (0.001) 
Industry Fixed Effects Fama-French 48 Fama-French 48 NO 
Year Fixed Effects YES YES YES 
Firm Fixed Effects NO NO YES 
Firm Cluster YES YES NO 
Observations 7,268 7,268 6,828 
Adjusted R2 0.183 0.183 0.554 
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Panel C – IRS Bulletin Releases (1) (2) (3) 
Variables CV_CASHETR CV_CASHETR CV_CASHETR 
THREEYEARTAXSPI 0.0156** 0.0156** 0.0125* 

 (0.011) (0.048) (0.093) 
SIZE -0.0344*** -0.0344*** -0.1051*** 

 (0.000) (0.000) (0.000) 
LEVERAGE 0.3644*** 0.3644*** 0.3035*** 

 (0.000) (0.000) (0.000) 
FOREIGN_OP -0.0347*** -0.0347** 0.0408** 

 (0.004) (0.025) (0.020) 
PPE 0.0646* 0.0646 -0.0589 

 (0.097) (0.230) (0.417) 
NOL 0.1193*** 0.1193*** 0.0747*** 

 (0.000) (0.000) (0.000) 
DELTA_NOL 0.0864 0.0864 -0.0356 

 (0.277) (0.499) (0.659) 
SEGMENTS -0.0064* -0.0064** -0.0027 

 (0.060) (0.021) (0.435) 
CASH 0.0718* 0.0718 -0.0081 

 (0.069) (0.169) (0.872) 
ROA -1.3133*** -1.3133*** -0.9754*** 

 (0.000) (0.000) (0.000) 
CV_PTBI 0.8188*** 0.8188*** 0.6806*** 

 (0.000) (0.000) (0.000) 
DISC_ACC 0.0051 0.0051 0.0092 

 (0.465) (0.593) (0.178) 
CV_OCF 0.0007 0.0007 -0.0006 

 (0.556) (0.629) (0.644) 
BTM 0.0710*** 0.0710*** 0.0698*** 

 (0.000) (0.000) (0.000) 
RD 1.6064*** 1.6064*** 0.1891 

 (0.000) (0.000) (0.479) 
CAPEX -0.0476 -0.0476 -0.5436*** 

 (0.704) (0.780) (0.000) 
DEPRECIATION 0.4243* 0.4243 0.1370 

 (0.071) (0.243) (0.726) 
INTERCEPT 0.4334*** 0.1336 1.0415*** 

 (0.000) (0.184) (0.000) 
Industry Fixed Effects Fama-French 48 Fama-French 48 NONE 
Year Fixed Effects YES YES YES 
Firm Fixed Effects NO NO YES 
Firm Cluster NO YES NO 
Observations 30,813 30,813 30,302 
Adjusted R2 0.154 0.154 0.384 
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Table 8 
Stock Price Informativeness and Uncertain Tax Benefits 

This table presents the results of the OLS regression of UTB_INC on THREEYEARSPI and other firm characteristics 
found in prior research to be determinants of uncertain tax benefits (Dyreng et al. 2019) and year, industry, and firm 
fixed effects. The sample is comprised of data from Compustat and CRSP spanning the sample period 1987-2017. 
THREEYEARSPI and UTB_INC are calculated over the period t-2 to t. All other control variables are calculated in 
period t. UTB_INC is the increases in UTBs scaled by sales over the period and defined in Appendix A. Column (1) 
reports the results for a baseline regression with year and industry fixed effects using Fama-French (1997) 48 
industry classifications. Column (2) also uses year and industry fixed effects but clusters standard errors by firm. 
Finally, column (3) includes year and firm fixed effects.  All continuous variables are winsorized at the 1st and 99th 
percentile and defined in Appendix A. P-values are reported in parenthesis, and symbols ***, **, and * denote 
significance at the 1%, 5%, and 10% level, respectively. 

 (1) (2) (3) 
Variables UTB_INC UTB_INC UTB_INC 
THREEYEARSPI 0.0159*** 0.0159** 0.0130** 

 (0.001) (0.039) (0.021) 
THREEYEARETR -0.1434*** -0.1434*** 0.0137 

 (0.000) (0.005) (0.617) 
SIZE 0.0656*** 0.0656*** 0.0408*** 

 (0.000) (0.000) (0.000) 
LEVERAGE -0.0337 -0.0337 -0.0831*** 

 (0.152) (0.494) (0.002) 
FOREIGN_OP 0.0214** 0.0214* -0.0084 

 (0.010) (0.054) (0.328) 
PPE -0.0837*** -0.0837* -0.0392 

 (0.001) (0.067) (0.304) 
NOL -0.0190*** -0.0190 -0.0231*** 

 (0.009) (0.178) (0.003) 
DELTA_NOL 0.0382 0.0382 0.0515 

 (0.524) (0.647) (0.182) 
SEGMENTS -0.0015 -0.0015 -0.0021** 

 (0.287) (0.327) (0.024) 
CASH 0.1570*** 0.1570** -0.0491* 

 (0.000) (0.028) (0.077) 
ROA 0.4734*** 0.4734*** 0.0721 

 (0.000) (0.004) (0.232) 
CV_PTBI 0.0734*** 0.0734*** 0.0151 

 (0.000) (0.002) (0.179) 
DISC_ACC -0.0033 -0.0033 -0.0044* 

 (0.487) (0.438) (0.099) 
CV_OCF 0.0009 0.0009 0.0019** 

 (0.534) (0.540) (0.030) 
BTM -0.0227 -0.0227 -0.0132 

 (0.108) (0.285) (0.350) 
RD 1.3375*** 1.3375*** -0.6538*** 

 (0.000) (0.000) (0.000) 
CAPEX -0.0000*** -0.0000* -0.0000 

 (0.004) (0.090) (0.911) 
DEPRECIATION -0.2520 -0.2520 0.2488 

 (0.162) (0.417) (0.329) 
INTERCEPT -0.3483*** -0.3483** -0.0818 

 (0.001) (0.017) (0.239) 
Industry Fixed Effects Fama-French48 Fama-French 48 NONE 
Year Fixed Effects YES YES YES 
Firm Fixed Effects NO NO YES 
Firm Cluster NO YES NO 
Observations 6,796 6,796 6,611 
Adjusted R2 0.285 0.285 0.840 
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Table 9 
Cross-Sectional Tests 

This table presents the results of the OLS regression of CV_CASHETR on THREEYEARSPI and other firm characteristics found in prior research to 
be determinants of tax avoidance (Mills et al. 1998; McGuire et al. 2012) and year, industry, and firm fixed effects. The sample is comprised of data 
from Compustat and CRSP spanning the sample period 1987-2017. In Panel A, the sample is ranked into quintiles based on the mean three year cash 
ETR for the period t-2 to t, and the high ETR sample represents the firms in the highest quintile, and the low ETR sample is comprised of the firms in 
the lowest quintile. In Panel B, the sample is ranked into quintiles based on the Kaplan and Zingales (1997) index for financial constraints (KZ). The 
low KZ sample represents the bottom quintile, or least financially constrained firms, and the high KZ sample is firms that are in the highest quintile, 
or the most financially constrained. THREEYEARSPI and the volatility variables (CV_CASHETR, CV_PTBI, and CV_OCF) are calculated over the 
period t-2 to t. In Panel A (B), columns (1) – (3) reports results for the low ETR (KZ) sample, and columns (4) – (6) report results for the high ETR 
(KZ) samples.  All continuous variables are winsorized at the 1st and 99th percentile and defined in Appendix A. P-values are reported in parenthesis, 
and symbols ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively. 
 Panel A (1) (2) (3) (4) (5) (6) 

 LOW ETR SAMPLE HIGH ETR SAMPLE 
Variables CV_CASHETR CV_CASHETR CV_CASHETR CV_CASHETR CV_CASHETR CV_CASHETR 
THREEYEARSPI -0.0141** -0.0141 -0.0078 0.0085** 0.0086* 0.0140*** 

 (0.033) (0.103) (0.430) (0.025) (0.095) (0.005) 
SIZE -0.0308*** -0.0308*** -0.0339** -0.0097*** -0.0094* -0.0651*** 

 (0.000) (0.000) (0.028) (0.005) (0.062) (0.000) 
LEVERAGE 0.0044 0.0044 0.0013 0.1544*** 0.1551*** 0.2008*** 

 (0.913) (0.932) (0.985) (0.000) (0.000) (0.000) 
FOREIGN_OP -0.0969*** -0.0969*** -0.0416* 0.0114 0.0116 0.0154 

 (0.000) (0.000) (0.070) (0.153) (0.304) (0.168) 
PPE -0.0606 -0.0606 -0.1901** 0.0920*** 0.0875** 0.0450 

 (0.122) (0.301) (0.013) (0.001) (0.047) (0.391) 
NOL -0.0045 -0.0045 0.0022 0.0403*** 0.0403*** 0.0489*** 

 (0.717) (0.785) (0.899) (0.000) (0.001) (0.000) 
DELTA_NOL 0.1997** 0.1997** 0.1388 -0.2370** -0.2350 -0.0978 

 (0.020) (0.024) (0.113) (0.014) (0.103) (0.284) 
SEGMENTS -0.0130*** -0.0130*** -0.0147** -0.0071** -0.0071*** -0.0047* 
 (0.008) (0.006) (0.011) (0.014) (0.007) (0.088) 
CASH -0.0331 -0.0331 -0.1128** 0.0625** 0.0642 0.0597 
 (0.423) (0.508) (0.045) (0.035) (0.139) (0.101) 
ROA -0.4018*** -0.4018*** -0.2840* -1.1023*** -1.1001*** -0.6879*** 

 (0.001) (0.006) (0.050) (0.000) (0.000) (0.000) 
CV_PTBI 0.3803*** 0.3803*** 0.2614*** 0.5188*** 0.5186*** 0.3770*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
DISC_ACC -0.0177* -0.0177* -0.0158 0.0064 0.0064 -0.0071 

 (0.065) (0.066) (0.104) (0.290) (0.468) (0.226) 
CV_OCF -0.0002 -0.0002 -0.0033** 0.0022*** 0.0022** 0.0007 

 (0.900) (0.907) (0.024) (0.003) (0.018) (0.270) 
BTM 0.0617*** 0.0617*** 0.0508** 0.0242** 0.0248* 0.0258** 

 (0.000) (0.003) (0.023) (0.017) (0.067) (0.033) 
RD 0.0625 0.0625 0.2691 0.8172*** 0.8211*** 0.2196 

 (0.601) (0.692) (0.284) (0.000) (0.000) (0.370) 
CAPEX -0.1093 -0.1093 -0.0395 -0.1127 -0.1052 -0.2456** 

 (0.304) (0.401) (0.771) (0.216) (0.340) (0.016) 
DEPRECIATION 0.3182 0.3182 0.5092 -0.6725*** -0.6659*** -0.5779** 

 (0.166) (0.306) (0.210) (0.000) (0.004) (0.045) 
INTERCEPT 0.9435*** 0.6627*** 1.0120*** 0.2734*** 0.3381*** 0.6340*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Industry Fixed Effects Fama-French 48 Fama-French 48 NONE Fama-French 48 Fama-French 48 NONE 
Year Fixed Effects YES YES YES YES YES YES 
Firm Fixed Effects NO NO YES NO NO YES 
Firm Cluster NO YES NO NO YES NO 
Observations 8,457 8,457 7,898 8,460 8,460 7,901 
Adjusted R2 0.156 0.156 0.515 0.212 0.212 0.720 
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 Panel B (1) (2) (3) (4) (5) (6) 
  LOW KZ SAMPLE HIGH KZ SAMPLE 
Variables CV_CASHETR CV_CASHETR CV_CASHETR CV_CASHETR CV_CASHETR CV_CASHETR 
THREEYEARSPI 0.0027 0.0027 0.0031 0.0261** 0.0261* 0.0362* 

 (0.800) (0.834) (0.833) (0.047) (0.090) (0.058) 
SIZE -0.0503*** -0.0503*** -0.1044*** -0.0254** -0.0254* -0.1317*** 

 (0.000) (0.000) (0.000) (0.030) (0.095) (0.000) 
LEVERAGE 0.2062*** 0.2062*** 0.0347 0.2848*** 0.2848*** 0.4607*** 

 (0.004) (0.007) (0.759) (0.000) (0.004) (0.001) 
FOREIGN_OP 0.0112 0.0112 0.0445 -0.0724** -0.0724** 0.0684 

 (0.605) (0.661) (0.180) (0.012) (0.034) (0.147) 
PPE 0.1344 0.1344 -0.0359 -0.0446 -0.0446 -0.1484 

 (0.220) (0.329) (0.852) (0.493) (0.575) (0.235) 
NOL 0.1019*** 0.1019*** 0.0748** 0.1773*** 0.1773*** 0.1141*** 

 (0.000) (0.000) (0.011) (0.000) (0.000) (0.002) 
DELTA_NOL 0.2276 0.2276 -0.2052 0.1429 0.1429 0.2151 

 (0.116) (0.376) (0.169) (0.492) (0.603) (0.357) 
SEGMENTS 0.0020 0.0020 0.0096 0.0055 0.0055 0.0052 

 (0.807) (0.755) (0.268) (0.553) (0.502) (0.640) 
CASH 0.0271 0.0271 -0.0404 0.0687 0.0687 0.8328*** 

 (0.612) (0.696) (0.568) (0.741) (0.789) (0.007) 
ROA -1.0120*** -1.0120*** -0.7417*** -1.6245*** -1.6245*** -0.2996 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.492) 
CV_PTBI 0.8423*** 0.8423*** 0.6516*** 0.7104*** 0.7104*** 0.5293*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
DISC_ACC -0.0184 -0.0184 -0.0147 0.0330* 0.0330 0.0228 

 (0.190) (0.227) (0.283) (0.062) (0.298) (0.219) 
CV_OCF 0.0035* 0.0035 0.0033 -0.0030 -0.0030 -0.0036 

 (0.079) (0.282) (0.102) (0.231) (0.254) (0.204) 
BTM 0.0628** 0.0628 0.0496 0.0697*** 0.0697** 0.0849** 

 (0.041) (0.112) (0.237) (0.008) (0.040) (0.023) 
RD 1.1902*** 1.1902*** 0.2975 0.3229 0.3229 0.4937 

 (0.000) (0.000) (0.385) (0.542) (0.554) (0.729) 
CAPEX -0.3179 -0.3179 -0.5943* -0.2061 -0.2061 -0.8504*** 

 (0.257) (0.353) (0.095) (0.260) (0.307) (0.000) 
DEPRECIATION 0.0174 0.0174 0.8312 0.7953* 0.7953 0.6325 

 (0.971) (0.979) (0.251) (0.059) (0.134) (0.471) 
INTERCEPT 0.4996*** 0.1791 0.9392*** 0.4871*** 0.6985** 1.1685*** 

 (0.000) (0.399) (0.000) (0.000) (0.038) (0.000) 
Industry Fixed Effects Fama-French 48 Fama-French 48 NONE Fama-French 48 Fama-French 48 NONE 
Year Fixed Effects YES YES YES YES YES YES 
Firm Fixed Effects NO NO YES NO NO YES 
Firm Cluster NO YES NO NO YES NO 
Observations 8,457 8,457 7,899 8,466 8,466 7,872 
Adjusted R2 0.180 0.181 0.478 0.125 0.125 0.480 
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Table 10 
Changes Analysis 

This table presents the results of the OLS regression of ∆CV_CASHETR on ∆THREEYEARSPI and other firm 
characteristics found in prior research to be determinants of tax avoidance (Mills et al. 1998; McGuire et al. 2012) 
and year, industry, and firm fixed effects. The sample is comprised of data from Compustat and CRSP spanning the 
sample period 1987-2017. ∆THREEYEARSPI and the volatility variables (∆CV_CASHETR, ∆CV_PTBI, and 
∆CV_OCF) are calculated as the value from t+3 to t+1 less the value from t to t-2. All other variables are calculated 
as the value in t+1 less the value in t. Column (1) reports the results for a baseline regression with year and industry 
fixed effects using Fama-French (1997) 48 industry classifications. Column (2) also uses year and industry fixed 
effects but clusters standard errors by firm. Finally, column (3) includes year and firm fixed effects. All continuous 
variables are winsorized at the 1st and 99th percentile and defined in Appendix A. P-values are reported in 
parenthesis, and symbols ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively.  

(1) (2) (3) 
Variables ∆CV_CASHETR ∆CV_CASHETR ∆CV_CASHETR 
∆THREEYEARSPI 0.0265*** 0.0265*** 0.0270*** 

 (0.000) (0.000) (0.000) 
∆SIZE -0.0565*** -0.0565*** -0.0478*** 

 (0.000) (0.002) (0.003) 
∆LEVERAGE 0.2687*** 0.2687*** 0.2404*** 

 (0.000) (0.000) (0.000) 
∆FOREIGN_OP 0.0197** 0.0197** 0.0214** 

 (0.032) (0.019) (0.020) 
∆PPE -0.1720*** -0.1720*** -0.1430*** 

 (0.000) (0.000) (0.000) 
∆NOL 0.3125*** 0.3125*** 0.2918*** 

 (0.000) (0.000) (0.000) 
∆SEGMENTS -0.0027 -0.0027 -0.0036 

 (0.251) (0.185) (0.141) 
∆CASH -0.0582** -0.0582** -0.0542** 

 (0.026) (0.029) (0.043) 
∆ROA -0.7664*** -0.7664*** -0.7106*** 

 (0.000) (0.000) (0.000) 
∆CV_PTBI 0.4012*** 0.4012*** 0.3955*** 

 (0.000) (0.000) (0.000) 
∆DISC_ACC 0.0008 0.0008 -0.0002 

 (0.784) (0.744) (0.951) 
∆CV_OCF 0.0025*** 0.0025*** 0.0022*** 

 (0.000) (0.000) (0.000) 
∆BTM 0.0950*** 0.0950*** 0.0884*** 

 (0.000) (0.000) (0.000) 
∆RD -0.1675 -0.1675 -0.1651 

 (0.322) (0.380) (0.347) 
∆CAPEX -0.0000 -0.0000* -0.0000 

 (0.215) (0.070) (0.119) 
∆DEPRECIATION 0.4844** 0.4844* 0.4499* 

 (0.043) (0.070) (0.068) 
INTERCEPT 0.0102*** -0.1564*** 0.0093*** 

 (0.001) (0.007) (0.003) 
Industry Fixed Effects Fama-French 48 Fama-French 48 NONE 
Year Fixed Effects YES YES YES 
Firm Fixed Effects NO NO YES 
Firm Cluster NO YES NO 
Observations 31,503 31,503 31,083 
Adjusted R2 0.137 0.137 0.250 
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Table 11 
Stock Price Informativeness and Future Tax Risk 

This table presents the results of the OLS regression of LEAD_CV_CASHETR on THREEYEARSPI and other firm 
characteristics found in prior research to be determinants of tax risk (Guenther et al. 2017; McGuire et al. 2013) and 
year, industry, and firm fixed effects. The sample is comprised of data from Compustat and CRSP spanning the 
sample period 1987-2017. THREEYEARSPI, CV_PTBI, and CV_OCF is calculated over the period t-2 to t, and 
LEAD_CV_CASHETR is calculated over the period t+1 to t+3. All other control variables are calculated in period t. 
Column (1) reports the results for a baseline regression with year and industry fixed effects using Fama-French 
(1997) 48 industry classifications. Column (2) also uses year and industry fixed effects but clusters standard errors 
by firm. Finally, Column (3) includes year and firm fixed effects.  All continuous variables are winsorized at the 1st 
and 99th percentile and defined in Appendix A. P-values are reported in parenthesis, and symbols ***, **, and * 
denote significance at the 1%, 5%, and 10% level, respectively. 
  (1) (2) (3) 
Variables LEAD_CV_CASHETR LEAD_CV_CASHETR LEAD_CV_CASHETR 
THREEYEARSPI -0.0094*** -0.0094** -0.0177*** 

 (0.000) (0.019) (0.000) 
SIZE -0.0346*** -0.0346*** 0.0165*** 

 (0.000) (0.000) (0.000) 
LEVERAGE 0.2323*** 0.2323*** 0.0847*** 

 (0.000) (0.000) (0.000) 
FOREIGN_OP -0.0685*** -0.0685*** -0.0267*** 

 (0.000) (0.000) (0.000) 
PPE 0.0178 0.0178 -0.0793*** 

 (0.279) (0.545) (0.003) 
NOL 0.0439*** 0.0439*** 0.0076 

 (0.000) (0.000) (0.185) 
DELTA_NOL 0.0925* 0.0925 0.1310*** 

 (0.057) (0.114) (0.003) 
SEGMENTS -0.0052*** -0.0052** -0.0019 

 (0.004) (0.015) (0.267) 
CASH 0.0089 0.0089 -0.0868*** 

 (0.612) (0.721) (0.000) 
ROA -1.3174*** -1.3174*** -0.8621*** 

 (0.000) (0.000) (0.000) 
CV_PTBI 0.2274*** 0.2274*** 0.0213** 

 (0.000) (0.000) (0.012) 
DISC_ACC -0.0005 -0.0005 -0.0031 

 (0.893) (0.897) (0.328) 
CV_OCF -0.0009* -0.0009 -0.0007 

 (0.085) (0.169) (0.115) 
BTM 0.1165*** 0.1165*** 0.0704*** 

 (0.000) (0.000) (0.000) 
RD 1.1959*** 1.1959*** 0.5356*** 

 (0.000) (0.000) (0.000) 
CAPX 0.5588*** 0.5588*** 0.3910*** 

 (0.000) (0.000) (0.000) 
DEPRECIATION -0.5277*** -0.5277*** -0.0891 

 (0.000) (0.004) (0.561) 
INTERCEPT 0.6217*** 0.5232*** 0.4421*** 

 (0.000) (0.000) (0.000) 
Industry Fixed Effects Fama-French 48 Fama-French 48 NONE 
Year Fixed Effects YES YES YES 
Firm Fixed Effects NO NO YES 
Firm Cluster NO YES NO 
Observations 32,332 32,332 31,751 
Adjusted R2 0.204 0.206 0.497 
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Table 12 
Stock Price Informativeness and Volatility-Adjusted Tax Avoidance 

This table presents the results of the OLS regression of ADJ_ETR on THREEYEARPSI and other firm characteristics found in prior 
research to be determinants of ETR volatility (Guenther et al. 2017; McGuire et al. 2013) and year, industry, and firm fixed effects. 
ADJ_ETR is the three-year cash ETR scaled by ETR volatility over the same period. The sample is comprised of data from 
Compustat and CRSP spanning the sample period 1987-2017. THREEYEARPSI and ADJ_ETR are calculated over the period t-2 to 
t. All other control variables are calculated in period t. Column (1) reports the results for a baseline regression with year and 
industry fixed effects using Fama-French (1997) 48 industry classifications. Column (2) also uses year and industry fixed effects 
but clusters standard errors by firm. Finally, Column (3) includes year and firm fixed effects.  All continuous variables are 
winsorized at the 1st and 99th percentile and defined in Appendix A. P-values are reported in parenthesis, and symbols ***, **, 
and * denote significance at the 1%, 5%, and 10% level, respectively. 

 (1) (2) (3) 
Variables ADJ_ETR ADJ_ETR ADJ_ETR 
THREEYEARSPI -0.0683** -0.0683 -0.0051 

 (0.036) (0.160) (0.904) 
SIZE 0.3625*** 0.3625*** 1.0111*** 

 (0.000) (0.000) (0.000) 
LEVERAGE -2.7002*** -2.7002*** -2.3888*** 

 (0.000) (0.000) (0.000) 
FOREIGN_OP -0.3024*** -0.3024*** -0.4926*** 

 (0.000) (0.005) (0.000) 
PPE 0.5489*** 0.5489* 0.5348 

 (0.010) (0.093) (0.162) 
NOL -0.6929*** -0.6929*** -0.5301*** 

 (0.000) (0.000) (0.000) 
DELTA_NOL 2.4806*** 2.4806*** 1.2636** 

 (0.000) (0.000) (0.023) 
SEGMENTS -0.0009 -0.0009 -0.0162 

 (0.968) (0.973) (0.489) 
CASH -0.8708*** -0.8708*** -0.0052 

 (0.000) (0.005) (0.986) 
ROA 22.4064*** 22.4064*** 15.1210*** 

 (0.000) (0.000) (0.000) 
CV_PTBI -4.1785*** -4.1785*** -3.1364*** 

 (0.000) (0.000) (0.000) 
DISC_ACC 0.0247 0.0247 0.0702 

 (0.592) (0.485) (0.126) 
CV_OCF -0.0098 -0.0098* -0.0051 

 (0.123) (0.052) (0.432) 
BTM -0.7806*** -0.7806*** -0.6381*** 

 (0.000) (0.000) (0.000) 
RD -8.9786*** -8.9786*** -3.4695** 

 (0.000) (0.000) (0.012) 
CAPX -0.8514 -0.8514 2.7746*** 

 (0.165) (0.215) (0.000) 
DEPRECIATION -4.5096*** -4.5096*** -3.6665* 

 (0.000) (0.008) (0.084) 
INTERCEPT 4.2732*** 4.2732*** -0.3744 

 (0.000) (0.000) (0.437) 
Industry Fixed Effects Fama-French 48 Fama-French 48 NONE 
Year Fixed Effects YES YES YES 
Firm Fixed Effects NO NO YES 
Firm Cluster NO YES NO 
Observations 42,349 42,349 41,700 
Adjusted R2 0.168 0.168 0.367 
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Online Appendix A 

Table 1A 
Stock Price Informativeness and ETR Volatility 

This table presents the results of the OLS regression of CV_CASHETR and CV_GAAPETR on FIVEYEARSPI and other firm 
characteristics found in prior research to be determinants of ETR volatility (Guenther et al. 2017; McGuire et al. 2013) and year, 
industry, and firm fixed effects. The sample is comprised of data from Compustat and CRSP spanning the sample period 1987-
2017. FIVEYEARSPI and the volatility variables (CV_CASHETR, CV_PTBI, and CV_OCF) are calculated over the period t-4 to t. 
All other variables are calculated for year t. Panel A reports regressions on CV_CASHETR and Panel B reports the same set of 
regressions on CV_GAAPETR. Column (1) reports the results for a baseline regression without FIVEYEARSPI, and columns (2), 
(3) and (4) report results for regressions including FIVEYEARSPI and various fixed effects specifications. Industry fixed effects are 
calculated using Fama-French (1997) 48 industry classifications. The F-test reports the F statistic and p-value for adding 
FIVEYEARSPI between columns (1) and (2). All continuous variables are winsorized at the 1st and 99th percentile and defined in 
Appendix A. P-values are reported in parenthesis, and symbols ***, **, and * denote significance at the 1%, 5%, and 10% level, 
respectively. 
Panel A (1) (2) (3) (4) 
Variables CV_CASHETR CV_CASHETR CV_CASHETR CV_CASHETR 
FIVEYEARSPI  0.0100** 0.0100* 0.0097 

  (0.050) (0.067) (0.139) 
SIZE -0.0462*** -0.0399*** -0.0399*** -0.1133*** 

 (0.000) (0.000) (0.000) (0.000) 
LEVERAGE 0.4182*** 0.4085*** 0.4085*** 0.2019*** 

 (0.000) (0.000) (0.000) (0.000) 
FOREIGN_OP -0.0192** -0.0187* -0.0187* 0.0343*** 

 (0.048) (0.055) (0.060) (0.009) 
PPE 0.1623*** 0.1624*** 0.1624*** 0.1330** 

 (0.000) (0.000) (0.000) (0.015) 
NOL 0.1291*** 0.1295*** 0.1295*** 0.0843*** 

 (0.000) (0.000) (0.000) (0.000) 
DELTA_NOL -0.3144*** -0.3113*** -0.3113* -0.3093*** 

 (0.001) (0.001) (0.061) (0.000) 
SEGMENTS -0.0105*** -0.0105*** -0.0105*** -0.0075*** 

 (0.000) (0.000) (0.000) (0.007) 
CASH -0.0021 -0.0001 -0.0001 -0.0561 

 (0.953) (0.998) (0.999) (0.182) 
ROA -1.5283*** -1.5164*** -1.5164*** -0.9906*** 

 (0.000) (0.000) (0.000) (0.000) 
CV_PTBI 0.8399*** 0.8380*** 0.8380*** 0.6542*** 

 (0.000) (0.000) (0.000) (0.000) 
DISC_ACC -0.0134** -0.0138** -0.0138* -0.0106* 

 (0.035) (0.031) (0.085) (0.071) 
CV_OCF 0.0012* 0.0012* 0.0012* 0.0007 

 (0.055) (0.051) (0.085) (0.261) 
BTM 0.0614*** 0.0566*** 0.0566*** 0.0264* 

 (0.000) (0.000) (0.000) (0.074) 
RD 1.5952*** 1.6151*** 1.6151*** -0.2038 

 (0.000) (0.000) (0.000) (0.333) 
CAPX -0.3559*** -0.3526*** -0.3526*** -0.9834*** 

 (0.000) (0.000) (0.001) (0.000) 
DEPRECIATION 0.2897 0.2813 0.2813 0.3407 

 (0.141) (0.153) (0.268) (0.260) 
INTERCEPT 0.4809*** 0.4221*** 0.4221*** 1.0791*** 

 (0.000) (0.000) (0.000) (0.000) 
Industry Fixed Effects Fama-French 48 Fama-French 48 Fama-French 48 NONE 
Year Fixed Effects YES YES YES YES 
Firm Fixed Effects NO NO NO YES 
Firm Cluster NO NO YES NO 
Observations 32,894 32,894 32,894 32,606 
Adjusted R2 0.192 0.195 0.163 0.478 
F Test for FIVEYEARPSI F(1, 32,894) = 11.09   
  p>F = 0.0009     
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Panel B (1) (2) (3) (4) 
Variables CV_GAAPETR CV_GAAPETR CV_GAAPETR CV_GAAPETR 
FIVEYEARSPI  0.0153*** 0.0153*** 0.0203*** 

  (0.000) (0.000) (0.000) 
SIZE -0.0241*** -0.0145*** -0.0145*** -0.0912*** 

 (0.000) (0.000) (0.000) (0.000) 
LEVERAGE 0.1823*** 0.1675*** 0.1675*** 0.1440*** 

 (0.000) (0.000) (0.000) (0.000) 
FOREIGN_OP 0.0302*** 0.0310*** 0.0310*** 0.0117** 

 (0.000) (0.000) (0.000) (0.015) 
PPE 0.0106 0.0110 0.0110 -0.0231 

 (0.443) (0.425) (0.451) (0.250) 
NOL 0.0903*** 0.0909*** 0.0909*** 0.0630*** 

 (0.000) (0.000) (0.000) (0.000) 
DELTA_NOL -0.3781*** -0.7939*** -0.7939*** -0.4872*** 

 (0.000) (0.000) (0.000) (0.000) 
SEGMENTS 0.0064*** 0.5279*** 0.5279*** 0.3934*** 

 (0.000) (0.000) (0.000) (0.000) 
CASH 0.0586*** -0.0000 -0.0000 -0.0017 

 (0.000) (0.992) (0.993) (0.433) 
ROA -0.8122*** 0.0011*** 0.0011*** 0.0008*** 

 (0.000) (0.000) (0.001) (0.000) 
CV_PTBI 0.5307*** 0.0233*** 0.0233*** 0.0448*** 

 (0.000) (0.000) (0.000) (0.000) 
DISC_ACC 0.0005 0.8876*** 0.8876*** -0.2248*** 

 (0.868) (0.000) (0.000) (0.004) 
CV_OCF 0.0010*** -0.4144*** -0.4144*** -0.2561*** 

 (0.000) (0.000) (0.000) (0.000) 
BTM 0.0307*** 0.0617*** 0.0617*** 0.0105 

 (0.000) (0.000) (0.001) (0.497) 
RD 0.8573*** -0.1070 -0.1070 0.0405 

 (0.000) (0.209) (0.259) (0.715) 
CAPX -0.4192*** -0.3734*** -0.3734*** -0.2354*** 

 (0.000) (0.000) (0.000) (0.000) 
DEPRECIATION -0.0940 0.0065*** 0.0065*** 0.0031*** 

 (0.270) (0.000) (0.000) (0.003) 
INTERCEPT 0.2141*** 0.1245*** 0.1245*** 0.6885*** 

 (0.000) (0.000) (0.000) (0.000) 
Industry Fixed Effects Fama-French 48 Fama-French 48 Fama-French 48 NONE 
Year Fixed Effects YES YES YES YES 
Firm Fixed Effects NO NO NO YES 
Firm Cluster NO NO YES NO 
Observations 32,855 32,855 32,855 32,567 
Adjusted R2 0.313 0.314 0.314 0.675 
F Test for FIVEYEARSPI F(1, 5,075) = 47.76   
  p>F = 0.0000     
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Table 2A 
Short-Term Tax Savings 

This table presents the results of the logistic regression of LOW_TAX_VOL_5040 and LOW_TAX_VOL_4030 on FIVEYEARSPI 
and other firm characteristics found in prior research to be determinants of tax risk (Guenther et al. 2017; McGuire et al. 2013) and 
year, and industry effects. The sample is comprised of data from Compustat and CRSP spanning the sample period 1987-2017. 
FIVEYEARSPI, the volatility variables (CV_PTBI and CV_OCF), and the dependent variables (LOW_TAX_VOL_5040 and 
LOW_TAX_VOL_4030) are calculated over the period t-4 to t. All other variables are calculated for year t. LOW_TAX_VOL_5040 
is based off of a similar variable constructed by Saavedra (2019) and takes on a value of one for a firm with a mean five year cash 
ETR greater than 50% but one or two tax year ETRs less than 40% within the five year period. LOW_TAX_VOL_4030 is 
constructed in the same manor but requires a mean cash ETR greater than 40% with one or two tax years less than 30%. Column 
(1) and (2) report the results for the regressions of LOW_TAX_VOL_5040. Both columns include year and industry fixed effects, 
but column (2) also includes standard errors clustered by firm. Columns (3) and (4) report regression results for the regressions of 
LOW_TAX_VOL_4030 in the same fashion. Industry fixed effects are calculated using Fama-French (1997) 48 industry 
classifications. All continuous variables are winsorized at the 1st and 99th percentile and defined in Appendix A. P-values are 
reported in parenthesis, and symbols ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively. 
  (1) (2) (3) (4) 

Variables 
LOW_TAX_VOL_504

0 
LOW_TAX_VOL_504

0 
LOW_TAX_VOL_403

0 
LOW_TAX_VOL_403

0 
FIVEYEARSPI 0.3428*** 0.3428*** 0.1720*** 0.1720*** 

 (0.000) (0.000) (0.000) (0.000) 
SIZE 0.1266* 0.1266* -0.0477 -0.0477 

 (0.066) (0.066) (0.108) (0.272) 
LEVERAGE -0.4891 -0.4891 -0.6001*** -0.6001** 

 (0.379) (0.379) (0.003) (0.042) 
FOREIGN_OP 0.2692 0.2692 0.1175* 0.1175 

 (0.103) (0.103) (0.074) (0.224) 
PPE -1.3869** -1.3869** -1.2501*** -1.2501*** 

 (0.010) (0.010) (0.000) (0.000) 
NOL -0.2530 -0.2530 -0.2951*** -0.2951*** 

 (0.116) (0.116) (0.000) (0.002) 
DELTA_NOL 1.2950 1.2950 1.2682** 1.2682** 

 (0.256) (0.256) (0.038) (0.025) 
SEGMENTS -0.0546 -0.0546 -0.0671* -0.0671 

 (0.623) (0.623) (0.057) (0.128) 
CASH 0.2281 0.2281 0.1976 0.1976 

 (0.699) (0.699) (0.412) (0.526) 
ROA -14.4330*** -14.4330*** -9.5648*** -9.5648*** 

 (0.000) (0.000) (0.000) (0.000) 
CV_PTBI 1.2754*** 1.2754*** 0.9407*** 0.9407*** 

 (0.000) (0.000) (0.000) (0.000) 
DISC_ACC 0.0016 0.0016 -0.0214 -0.0214 

 (0.982) (0.982) (0.669) (0.642) 
CV_OCF -0.0033 -0.0033 0.0041 0.0041 

 (0.590) (0.590) (0.183) (0.194) 
BTM 0.3922*** 0.3922*** 0.3787*** 0.3787*** 

 (0.005) (0.005) (0.000) (0.000) 
RD -7.5010*** -7.5010*** -4.1628*** -4.1628*** 

 (0.002) (0.002) (0.000) (0.000) 
CAPEX 0.4333 0.4333 -0.0858 -0.0858 

 (0.791) (0.791) (0.897) (0.917) 
DEPRECIATION -2.4017 -2.4017 1.0042 1.0042 

 (0.415) (0.415) (0.432) (0.556) 
INTERCEPT -4.8179*** -4.8179*** -1.5116*** -1.5116** 

 (0.001) (0.001) (0.009) (0.044) 
Industry Fixed Effects Fama-French 48 Fama-French 48 Fama-French 48 Fama-French 48 
Year Fixed Effects YES YES YES YES 
Firm Cluster NO YES NO YES 
Observations 32,111 32,111 32,111 32,111 
Pseudo R2 0.157 0.157 0.126 0.126 
Area Under the ROC 
Curve 0.829 0.829 0.762 0.762 
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Table 3A 
Long-Term ETR Changes 

This table presents the results of the logistic regressions of LOW_FUTURE_ETR on FIVEYEARSPI and other firm characteristics 
found in prior research to be determinants of tax risk (Guenther et al. 2017; McGuire et al. 2013) and year, industry, and firm fixed 
effects. The sample is comprised of data from Compustat and CRSP spanning the sample period 1987-2017. FIVEYEARSPI and 
the volatility variables (CV_PTBI and CV_OCF) are calculated over the period t-2 to t.All other control variables are calculated in 
period t. LOW_FUTURE_ETR takes on a value of one when mean cash ETR for the period t + 1 to t + 5 is more than 10% lower 
than mean cash ETR for the period t - 4 to t, representing firms that experience a significant change in tax strategy. Column (1) 
reports the logistic regression with year and industry fixed effects using Fama-French (1997) 48 industry classifications. Column 
(2) reports results for the same model except also clustering standard errors by firm. All continuous variables are winsorized at the 
1st and 99th percentile and defined in Appendix A. P-values are reported in parenthesis, and symbols ***, **, and * denote 
significance at the 1%, 5%, and 10% level, respectively. 
 (1) (2) 
Variables LOW_FUTURE_ETR LOW_FUTURE_ETR 
FIVEYEARSPI -0.0957 -0.0957 

 (0.185) (0.364) 
SIZE -0.1686*** -0.1686** 

 (0.001) (0.029) 
LEVERAGE 0.0743 0.0743 

 (0.846) (0.880) 
FOREIGN_OP -0.1198 -0.1198 

 (0.345) (0.513) 
PPE -0.1274 -0.1274 

 (0.774) (0.844) 
NOL -0.4707*** -0.4707*** 

 (0.000) (0.001) 
DELTA_NOL 1.7762 1.7762 

 (0.172) (0.159) 
SEGMENTS -0.0403 -0.0403 

 (0.244) (0.198) 
CASH 0.0840 0.0840 

 (0.867) (0.898) 
ROA -6.6006*** -6.6006*** 

 (0.000) (0.001) 
CV_PTBI 1.2245*** 1.2245*** 

 (0.000) (0.000) 
DISC_ACC 0.0127 0.0127 

 (0.878) (0.852) 
CV_OCF 0.0007 0.0007 

 (0.735) (0.699) 
BTM 0.4972** 0.4972* 

 (0.019) (0.080) 
RD -5.0539*** -5.0539** 

 (0.005) (0.047) 
CAPEX -1.7066 -1.7066 

 (0.393) (0.510) 
DEPRECIATION 1.1800 1.1800 

 (0.716) (0.796) 
INTERCEPT -0.3799 -0.3799 

 (0.520) (0.646) 
Industry Fixed Effects Fama-French 48 Fama-French 48 
Year Fixed Effects YES YES 
Firm Cluster NO YES 
Observations 3,966 3,966 
Pseudo R2 0.109 0.109 
Area Under the ROC Curve 0.763 0.764 
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Table 4A 
Isolating Tax Information in Stock Prices 

Panel A reports the OLS regression of CV_CASHETR on FIVEYEARSPI and other firm characteristics found in prior research to be 
determinants of tax avoidance (Mills et al. 1998; McGuire et al. 2012) and year, industry, and firm fixed effects. The sample is 
comprised of data from Compustat and CRSP spanning the sample period 1987-2017 as well as economic policy uncertainty 
(EPU) data from Baker et al. (2016). The EPU index contains a component that specifically measures uncertainty about changes in 
the tax code, and the sample is ranked and split based on the three year average of this component from year t – 4 to t. In Panel A, 
Columns (1) - (3) report the results for the bottom quintile of observations (i.e., the years with the least uncertainty about tax code 
changes) and columns (4) - (6) report results for the top quintile of observations (i.e., the years with the most uncertainty about tax 
code changes). The analysis of Deloitte firms during the PCAOB remediation period is excluded because of a lack of observations 
due to the shortened sample period. Panel B reports results for OLS regressions of CV_CASHETR on FIVEYEARTAXSPI where 
FIVEYEARTAXSPI is constructed using release dates of IRS bulletins. Columns (1) – (3) report results for various fixed effect 
specifications. Industry fixed effects are Fama-French (1997) 48 industry specifications. All continuous variables are winsorized at 
the 1st and 99th percentile and defined in Appendix A. P-values are reported in parenthesis, and symbols ***, **, and * denote 
significance at the 1%, 5%, and 10% level, respectively. 
Panel A (1) (2) (3) (4) (5) (2) 
  Low EPU Sample High EPU Sample 

Variables CV_CASHETR CV_CASHETR 
CV_CASHET

R CV_CASHETR CV_CASHETR 
CV_CASHET

R 
FIVEYEARSPI -0.0148 -0.0148 0.0231 0.0521*** 0.0521*** 0.0923*** 

 (0.185) (0.209) (0.300) (0.000) (0.000) (0.001) 
SIZE -0.0569*** -0.0569*** -0.0357 -0.0141* -0.0141* -0.0816** 

 (0.000) (0.000) (0.282) (0.100) (0.069) (0.046) 
LEVERAGE 0.3504*** 0.3504*** 0.1154 0.3640*** 0.3640*** 0.2870** 

 (0.000) (0.000) (0.297) (0.000) (0.000) (0.012) 
FOREIGN_OP 0.0218 0.0218 0.0107 -0.0345 -0.0345 -0.0161 

 (0.271) (0.274) (0.755) (0.116) (0.145) (0.633) 
PPE 0.0867 0.0867 0.0837 0.3308*** 0.3308*** 0.4657*** 

 (0.158) (0.212) (0.466) (0.000) (0.000) (0.003) 
NOL 0.1116*** 0.1116*** 0.0689* 0.1471*** 0.1471*** 0.0274 

 (0.000) (0.000) (0.054) (0.000) (0.000) (0.366) 
DELTA_NOL -0.4947* -0.4947 -0.2971 -0.4382*** -0.4382 -0.8227*** 

 (0.079) (0.358) (0.344) (0.008) (0.127) (0.000) 
SEGMENTS -0.0064 -0.0064* -0.0067* -0.0064 -0.0064* -0.0067* 

 (0.188) (0.092) (0.089) (0.188) (0.092) (0.089) 
CASH 0.0523 0.0523 0.1565 0.1054 0.1054 0.0956 

 (0.482) (0.571) (0.125) (0.172) (0.190) (0.356) 
ROA -1.2613*** -1.2613*** -0.2201 -1.3913*** -1.3913*** -0.1737 

 (0.000) (0.000) (0.382) (0.000) (0.000) (0.472) 
CV_PTBI 0.7914*** 0.7914*** 0.6019*** 0.8871*** 0.8871*** 0.5702*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
DISC_ACC 0.0863 0.0863 -0.1241* 0.0044 0.0044 0.0056 

 (0.242) (0.300) (0.091) (0.730) (0.787) (0.575) 
CV_OCF -0.0013 -0.0013 -0.0018* 0.0037** 0.0037* 0.0025* 

 (0.159) (0.225) (0.052) (0.030) (0.055) (0.094) 
BTM 0.0630*** 0.0630** 0.0336 0.0689** 0.0689 0.0641 

 (0.001) (0.012) (0.178) (0.028) (0.112) (0.176) 
RD 0.4988*** 0.4988** -0.8505* 2.4530*** 2.4530*** -0.2145 

 (0.009) (0.013) (0.076) (0.000) (0.000) (0.777) 
CAPEX -0.3173* -0.3173* -0.5830*** 0.7200** 0.7200* -1.3206*** 

 (0.054) (0.100) (0.003) (0.012) (0.055) (0.000) 
DEPRECIATION -0.0760 -0.0760 -0.6741 -0.2547 -0.2547 0.0192 

 (0.834) (0.854) (0.295) (0.593) (0.673) (0.984) 
INTERCEPT 0.5353*** 0.5353*** 0.4473** 0.1218 0.1218 0.8130*** 

 (0.000) (0.000) (0.047) (0.117) (0.135) (0.004) 
Industry Fixed 
Effects 

Fama-French 
48 

Fama-French 
48 NO 

Fama-French 
48 

Fama-French 
48 NO 

Year Fixed Effects YES YES YES YES YES YES 
Firm Fixed Effects NO NO YES NO NO YES 
Firm Cluster NO YES NO NO YES YES 
Observations 4,488 4,488 3,766 7,429 7,429 7,241 
Adjusted R2 0.268 0.268 0.758 0.212 0.212 0.671 
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Panel B (1) (2) (3) 
Variables CV_CASHETR CV_CASHETR CV_CASHETR 
FIVEYEARTAXSPI 0.0211*** 0.0211*** 0.0118 

 (0.000) (0.000) (0.114) 
SIZE -0.0362*** -0.0362*** -0.1198*** 

 (0.000) (0.000) (0.000) 
LEVERAGE 0.4253*** 0.4253*** 0.1707*** 

 (0.000) (0.000) (0.002) 
FOREIGN_OP -0.0400*** -0.0400*** 0.0304* 

 (0.002) (0.002) (0.084) 
PPE 0.1623*** 0.1623*** 0.1970** 

 (0.000) (0.001) (0.013) 
NOL 0.1202*** 0.1202*** 0.0806*** 

 (0.000) (0.000) (0.000) 
DELTA_NOL -0.2770*** -0.2770 -0.2240** 

 (0.008) (0.113) (0.022) 
SEGMENTS -0.0101*** -0.0101*** -0.0076** 

 (0.002) (0.000) (0.015) 
CASH -0.0065 -0.0065 -0.1328** 

 (0.886) (0.897) (0.015) 
ROA -1.4913*** -1.4913*** -0.9516*** 

 (0.000) (0.000) (0.000) 
CV_PTBI 0.8865*** 0.8865*** 0.6859*** 

 (0.000) (0.000) (0.000) 
DISC_ACC -0.0111 -0.0111 -0.0044 

 (0.124) (0.185) (0.504) 
CV_OCF 0.0024*** 0.0024** 0.0013 

 (0.010) (0.026) (0.122) 
BTM 0.0682*** 0.0682*** 0.0289 

 (0.000) (0.000) (0.144) 
RD 2.2178*** 2.2178*** 0.3227 

 (0.000) (0.000) (0.311) 
CAPEX -0.1107 -0.1107 -1.0944*** 

 (0.460) (0.547) (0.000) 
DEPRECIATION 0.3366 0.3366 0.4341 

 (0.209) (0.352) (0.315) 
INTERCEPT 0.4148*** 0.4148*** 1.1683*** 

 (0.000) (0.000) (0.000) 
Industry Fixed 
Effects Fama-French 48 Fama-French 48 NONE 
Year Fixed Effects YES YES YES 
Firm Fixed Effects NO NO YES 
Firm Cluster NO YES NO 
Observations 23,163 23,163 22,903 
Adjusted R2 0.184 0.184 0.490 
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Table 5A 
Stock Price Informativeness and Uncertain Tax Benefits 

This table presents the results of the OLS regression of UTB_INC on FIVEYEARSPI and other firm characteristics found in prior 
research to be determinants of uncertain tax behavior (Dyreng et al. 2017) and year, industry, and firm fixed effects. The sample is 
comprised of data from Compustat and CRSP spanning the sample period 1987-2017. FIVEYEARSPI and UTB_INC are calculated 
over the period t-4 to t. All other control variables are calculated in period t. Column (1) reports the results for a baseline regression 
with year and industry fixed effects using Fama-French (1997) 48 industry classifications. Column (2) also uses year and industry 
fixed effects but clusters standard errors by firm. Finally, Column (3) includes year and firm fixed effects.  All continuous 
variables are winsorized at the 1st and 99th percentile and defined in Appendix A. P-values are reported in parenthesis, and 
symbols ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively. 

 (1) (2) (3) 
Variables UTB_INC UTB_INC UTB_INC 
FIVEYEARSPI 0.0189*** 0.0189*** 0.0089 

 (0.005) (0.002) (0.503) 
SIZE 0.0529*** 0.0529*** 0.0970*** 

 (0.000) (0.000) (0.000) 
LEVERAGE 0.0726** 0.0726* 0.0018 

 (0.033) (0.070) (0.970) 
FOREIGN_OP 0.0294** 0.0294*** -0.0137 

 (0.014) (0.001) (0.333) 
PPE -0.0659 -0.0659 -0.1455** 

 (0.122) (0.110) (0.046) 
NOL -0.0276*** -0.0276*** -0.0145 

 (0.006) (0.008) (0.347) 
DELTA_NOL 0.0233 0.0233 0.0081 

 (0.856) (0.911) (0.920) 
SEGMENTS 0.0014 0.0014 0.0003 

 (0.579) (0.643) (0.859) 
CASH 0.2152*** 0.2152*** 0.0182 

 (0.000) (0.000) (0.702) 
ROA 0.1569 0.1569 -0.1218 

 (0.157) (0.313) (0.249) 
CV_PTBI 0.0064 0.0064 -0.0013 

 (0.310) (0.120) (0.798) 
DISC_ACC -0.0035 -0.0035 -0.0016 

 (0.550) (0.556) (0.623) 
CV_OCF -0.0000 -0.0000 -0.0000 

 (0.959) (0.585) (0.831) 
BTM -0.0310 -0.0310 -0.0159 

 (0.139) (0.115) (0.521) 
RD 1.3039*** 1.3039*** -0.9578*** 

 (0.000) (0.000) (0.009) 
CAPEX -0.2181 -0.2181 0.1280 

 (0.227) (0.183) (0.444) 
DEPRECIATION 0.0341 0.0341 0.8283* 

 (0.909) (0.904) (0.076) 
INTERCEPT -0.3185*** -0.3185*** -0.5443*** 

 (0.000) (0.000) (0.000) 
Industry Fixed Effects Fama-French48 Fama-French 48 NONE 
Year Fixed Effects YES YES YES 
Firm Fixed Effects NO NO YES 
Firm Cluster NO YES NO 
Observations 3,025 3,025 2,894 
Adjusted R2 0.275 0.275 0.840 
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Table 6A 
Cross-Sectional Tests 

This table presents the results of the OLS regression of CV_CASHETR on FIVEYEARSPI and other firm characteristics found in 
prior research to be determinants of tax avoidance (Mills et al. 1998; McGuire et al. 2012) and year, industry, and firm fixed 
effects. The sample is comprised of data from Compustat and CRSP spanning the sample period 1987-2017. In Panel A, the 
sample is ranked into quintiles based on the mean three year cash ETR for the period t-4 to t, and the high ETR sample represents 
the firms in the highest quintile, and the low ETR sample is comprised of the firms in the lowest quintile. In Panel B, the sample is 
ranked into quintiles based on the Kaplan and Zingales (1997) index for financial constraints (KZ). The low KZ sample represents 
the bottom quintile, or least financially constrained firms, and the high KZ sample is firms that are in the highest quintile, or the 
most financially constrained. FIVEYEARSPI and the volatility variables (CV_CASHETR, CV_PTBI, and CV_OCF) are calculated 
over the period t-4 to t. In Panel A (B), columns (1) – (3) reports results for the low ETR (KZ) sample, and columns (4) – (6) report 
results for the high ETR (KZ) samples.  All continuous variables are winsorized at the 1st and 99th percentile and defined in 
Appendix A. P-values are reported in parenthesis, and symbols ***, **, and * denote significance at the 1%, 5%, and 10% level, 
respectively. 
  (1) (2) (3) (4) (5) (6) 
Panel A LOW ETR SAMPLE HIGH ETR SAMPLE 

Variables CV_CASHETR CV_CASHETR 
CV_CASHET

R CV_CASHETR CV_CASHETR 
CV_CASHET

R 
FIVEYEARSPI -0.0116 -0.0116 -0.0331 -0.0020 -0.0020 0.0131*** 

 (0.582) (0.601) (0.379) (0.541) (0.538) (0.003) 
SIZE -0.0797*** -0.0797*** -0.1791*** -0.0223*** -0.0223*** -0.0542*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
LEVERAGE 0.2567** 0.2567** 0.4899** 0.1288*** 0.1288*** 0.1227*** 

 (0.025) (0.028) (0.013) (0.000) (0.000) (0.000) 
FOREIGN_OP -0.0940** -0.0940** 0.0150 0.0300*** 0.0300*** 0.0106 

 (0.022) (0.023) (0.820) (0.000) (0.000) (0.207) 
PPE -0.0892 -0.0892 -0.0862 -0.0000 -0.0000 0.1145*** 

 (0.458) (0.494) (0.716) (1.000) (1.000) (0.003) 
NOL 0.0778** 0.0778** 0.0602 0.0197*** 0.0197** 0.0355*** 

 (0.031) (0.036) (0.275) (0.006) (0.011) (0.000) 
DELTA_NOL 0.4837** 0.4837* 0.0514 -0.1810** -0.1810* -0.0840 

 (0.042) (0.100) (0.833) (0.035) (0.077) (0.239) 
SEGMENTS -0.0208* -0.0208** -0.0217* -0.0064** -0.0064*** -0.0037 

 (0.065) (0.016) (0.097) (0.014) (0.003) (0.128) 
CASH -0.1684 -0.1684 -0.3597** 0.0008 0.0008 -0.0530* 

 (0.202) (0.204) (0.045) (0.975) (0.976) (0.053) 
ROA -1.1208*** -1.1208*** -1.3485*** -1.2694*** -1.2694*** -0.7049*** 

 (0.002) (0.003) (0.001) (0.000) (0.000) (0.000) 
CV_PTBI 1.0980*** 1.0980*** 1.0194*** 0.3010*** 0.3010*** 0.2806*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
DISC_ACC -0.0154 -0.0154 0.0002 0.0008 0.0008 -0.0086* 

 (0.508) (0.565) (0.993) (0.885) (0.895) (0.059) 
CV_OCF 0.0037 0.0037 0.0009 0.0014*** 0.0014*** 0.0005* 

 (0.161) (0.175) (0.748) (0.000) (0.000) (0.055) 
BTM 0.1926*** 0.1926*** 0.1278** 0.0353*** 0.0353*** 0.0232*** 

 (0.000) (0.000) (0.049) (0.000) (0.000) (0.005) 
RD 0.6614* 0.6614* -0.3111 0.5108*** 0.5108*** 0.3068 

 (0.078) (0.076) (0.717) (0.000) (0.000) (0.110) 
CAPEX -0.8099** -0.8099** -0.9068** -0.1044 -0.1044 -0.3236*** 

 (0.023) (0.024) (0.042) (0.145) (0.189) (0.000) 
DEPRECIATION 2.1082*** 2.1082*** 2.0164 0.1049 0.1049 -0.6713*** 

 (0.002) (0.009) (0.111) (0.459) (0.511) (0.001) 
INTERCEPT 1.2322*** 1.2322*** 2.0154*** 0.4209*** 0.4209*** 0.5674*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Industry Fixed 
Effects 

Fama-French 
48 

Fama-French 
48 NONE 

Fama-French 
48 

Fama-French 
48 NONE 

Year Fixed Effects YES YES YES YES YES YES 
Firm Fixed Effects NO NO YES NO NO YES 
Firm Cluster NO YES NO NO YES NO 
Observations 6,587 6,587 6,138 6,577 6,577 6,246 
Adjusted R2 0.127 0.128 0.487 0.344 0.282 0.745 
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Panel B (1) (2) (3) (4) (5) (6) 
  LOW KZ SAMPLE HIGH KZ SAMPLE 
Variables CV_CASHETR CV_CASHETR CV_CASHETR CV_CASHETR CV_CASHETR CV_CASHETR 
FIVEYEARSPI 0.0029 0.0029 -0.0071 0.0307** 0.0307* 0.0515** 

 (0.795) (0.813) (0.639) (0.043) (0.053) (0.026) 
SIZE -0.0418*** -0.0418*** -0.0987*** -0.0277** -0.0277** -0.1902*** 

 (0.000) (0.000) (0.000) (0.034) (0.034) (0.000) 
LEVERAGE 0.2299*** 0.2299*** -0.0471 0.4166*** 0.4166*** 0.3191** 

 (0.001) (0.003) (0.642) (0.000) (0.000) (0.018) 
FOREIGN_OP 0.0122 0.0122 0.0478* -0.0896*** -0.0896*** -0.0058 

 (0.559) (0.592) (0.099) (0.003) (0.003) (0.898) 
PPE 0.2623** 0.2623* 0.3286* 0.1387* 0.1387* 0.2758** 

 (0.019) (0.056) (0.062) (0.052) (0.082) (0.039) 
NOL 0.1072*** 0.1072*** 0.0972*** 0.1759*** 0.1759*** 0.0606* 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.091) 
DELTA_NOL -0.1480 -0.1480 -0.3580** -0.5146** -0.5146 -0.7046*** 

 (0.402) (0.702) (0.031) (0.034) (0.147) (0.006) 
SEGMENTS -0.0071 -0.0071 -0.0066 -0.0086 -0.0086 -0.0203** 

 (0.320) (0.328) (0.337) (0.327) (0.212) (0.038) 
CASH 0.1616*** 0.1616** -0.0137 -0.4266* -0.4266* 0.1848 

 (0.006) (0.019) (0.847) (0.062) (0.059) (0.551) 
ROA -1.3437*** -1.3437*** -1.3191*** -1.8651*** -1.8651*** -1.1257*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.009) 
CV_PTBI 0.9156*** 0.9156*** 0.6852*** 0.8649*** 0.8649*** 0.6915*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
DISC_ACC -0.0363*** -0.0363** -0.0356*** 0.0073 0.0073 -0.0079 

 (0.007) (0.033) (0.003) (0.682) (0.767) (0.651) 
CV_OCF 0.0030** 0.0030* 0.0020 -0.0010 -0.0010 -0.0006 

 (0.024) (0.094) (0.128) (0.559) (0.519) (0.739) 
BTM 0.0700** 0.0700* 0.0097 0.0548* 0.0548 0.0734* 

 (0.026) (0.067) (0.813) (0.061) (0.102) (0.061) 
RD 1.6266*** 1.6266*** 0.2349 0.6542 0.6542 1.9123 

 (0.000) (0.000) (0.509) (0.273) (0.254) (0.197) 
CAPEX -0.6850** -0.6850** -1.2409*** -0.2992 -0.2992 -1.2367*** 

 (0.027) (0.038) (0.000) (0.155) (0.166) (0.000) 
DEPRECIATION -0.7129 -0.7129 -0.5960 1.0964** 1.0964** -0.7568 

 (0.142) (0.194) (0.380) (0.020) (0.046) (0.421) 
INTERCEPT 0.4174*** 0.4174*** 1.0365*** 0.3637*** 0.3637*** 1.5885*** 

 (0.000) (0.000) (0.000) (0.003) (0.004) (0.000) 
Industry Fixed Effects Fama-French 48 Fama-French 48 NONE Fama-French 48 Fama-French 48 NONE 
Year Fixed Effects YES YES YES YES YES YES 
Firm Fixed Effects NO NO YES NO NO YES 
Firm Cluster NO YES NO NO YES NO 
Observations 6,570 6,570 6,215 6,586 6,586 6,134 
Adjusted R2 0.250 0.250 0.598 0.172 0.172 0.503 

 

  



 

74 

Table 7A 
Changes Analysis 

This table presents the results of the OLS regression of ∆CV_CASHETR on ∆FIVEYEARSPI and other firm 
characteristics found in prior research to be determinants of tax avoidance (Mills et al. 1998; McGuire et al. 2012) 
and year, industry, and firm fixed effects. The sample is comprised of data from Compustat and CRSP spanning the 
sample period 1987-2017. ∆FIVEYEARSPI and the volatility variables (∆CV_CASHETR, ∆CV_PTBI, and 
∆CV_OCF) are calculated as the value from t+5 to t+1 less the value from t to t-4. All other variables are calculated 
as the value in t+1 less the value in t. Column (1) reports the results for a baseline regression with year and industry 
fixed effects using Fama-French (1997) 48 industry classifications. Column (2) Also uses year and industry fixed 
effects but clusters standard errors by firm. Finally, column (3) includes year and firm fixed effects. All continuous 
variables are winsorized at the 1st and 99th percentile and defined in Appendix A. P-values are reported in 
parenthesis, and symbols ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively.  

(1) (2) (3) 
Variables ∆CV_CASHETR ∆CV_CASHETR ∆CV_CASHETR 
∆FIVEYEARSPI 0.0162*** 0.0162*** 0.0120* 

 (0.000) (0.000) (0.085) 
∆SIZE -0.0565*** -0.0565*** -0.0478*** 

 (0.000) (0.002) (0.003) 
∆LEVERAGE 0.2627*** 0.2627*** 0.2404*** 

 (0.000) (0.000) (0.000) 
∆FOREIGN_OP 0.0197** 0.0197** 0.0214** 

 (0.032) (0.019) (0.020) 
∆PPE -0.1720*** -0.1720*** -0.1430*** 

 (0.000) (0.000) (0.000) 
∆NOL 0.3285*** 0.3285*** 0.2828*** 

 (0.000) (0.000) (0.000) 
∆SEGMENTS -0.0027 -0.0027 -0.0036 

 (0.251) (0.185) (0.141) 
∆CASH -0.0582** -0.0582** -0.0542** 

 (0.026) (0.029) (0.043) 
∆ROA -0.7564*** -0.7564*** -0.7006*** 

 (0.000) (0.000) (0.000) 
∆CV_PTBI 0.4012*** 0.4012*** 0.3955*** 

 (0.000) (0.000) (0.000) 
∆DISC_ACC 0.0008 0.0008 -0.0002 

 (0.784) (0.744) (0.951) 
∆CV_OCF 0.0125*** 0.0125*** 0.0122*** 

 (0.000) (0.000) (0.000) 
∆BTM 0.0780*** 0.0780*** 0.0684*** 

 (0.000) (0.000) (0.000) 
∆RD -0.1675 -0.1675 -0.1651 

 (0.322) (0.380) (0.347) 
∆CAPEX -0.0000 -0.0000* -0.0000 

 (0.215) (0.070) (0.119) 
∆DEPRECIATION 0.5244** 0.5244* 0.3599* 

 (0.043) (0.070) (0.068) 
INTERCEPT 0.0102*** -0.1564*** 0.0093*** 

 (0.001) (0.007) (0.003) 
Industry Fixed Effects Fama-French 48 Fama-French 48 NONE 
Year Fixed Effects YES YES YES 
Firm Fixed Effects NO NO YES 
Firm Cluster NO YES NO 
Observations 25,779 25,779 25,123 
Adjusted R2 0.156 0.156 0.311 
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Online Appendix B 

Table 1B 
Short-Term Tax Savings 

This table presents the results of the logistic regression of LOW_GAAP_VOL_5040 and LOW_GAAP_VOL_4030 on 
THREEYEARSPI and other firm characteristics found in prior research to be determinants of tax risk (Guenther et al. 2017; 
McGuire et al. 2013) and year, and industry effects. The sample is comprised of data from Compustat and CRSP spanning the 
sample period 1987-2017. THREEYEARSPI, the volatility variables (CV_PTBI and CV_OCF), and the dependent variables 
(LOW_GAAP_VOL_5040 and LOW_GAAP_VOL_4030) are calculated over the period t-2 to t. All other variables are calculated 
for year t. LOW_TAX_VOL_5040 is based off of a similar variable constructed by Saavedra (2019) and takes on a value of one for 
a firm with a mean three year book ETR greater than 50% but a single year book ETR less than 40% within the three year period. 
LOW_GAAP_VOL_4030 is constructed in the same manor but requires a mean book ETR greater than 40% with a single year less 
than 30%. Column (1) and (2) report the results for the regressions of LOW_GAAP_VOL_5040. Both columns include year and 
industry fixed effects, but column (2) also includes standard errors clustered by firm. Columns (3) and (4) report regression results 
for the regressions of LOW_GAAP_VOL_4030 in the same fashion. Industry fixed effects are calculated using Fama-French (1997) 
48 industry classifications. All continuous variables are winsorized at the 1st and 99th percentile and defined in Appendix A. P-
values are reported in parenthesis, and symbols ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively. 
  (1) (2) (3) (4) 

Variables 
LOW_GAAP_VOL_50

40 
LOW_GAAP_VOL_50

40 
LOW_GAAP_VOL_40

30 
LOW_GAAP_VOL_40

30 
THREEYEARSPI 0.1676*** 0.1676*** 0.1881*** 0.1881*** 

 (0.000) (0.003) (0.000) (0.000) 
SIZE 0.0296 0.0296 0.0707** 0.0707 

 (0.489) (0.585) (0.047) (0.109) 
LEVERAGE 0.7732*** 0.7732** 0.6409*** 0.6409** 

 (0.006) (0.037) (0.007) (0.044) 
FOREIGN_OP 0.2621** 0.2621** 0.2201** 0.2201** 

 (0.011) (0.036) (0.010) (0.034) 
PPE -0.9479*** -0.9479*** -0.7118*** -0.7118** 

 (0.002) (0.005) (0.008) (0.039) 
NOL 0.1681* 0.1681 0.2769*** 0.2769*** 

 (0.079) (0.143) (0.000) (0.003) 
ROA -0.1877 -0.1877 -0.5909 -0.5909 

 (0.764) (0.766) (0.250) (0.265) 
CV_PTBI -0.0050 -0.0050 0.0174 0.0174 

 (0.906) (0.901) (0.506) (0.562) 
DISC_ACC -0.0738 -0.0738 0.2130 0.2130 

 (0.836) (0.846) (0.441) (0.462) 
CV_OCF -8.7674*** -8.7674*** -6.9238*** -6.9238*** 

 (0.000) (0.000) (0.000) (0.000) 
BTM 2.0073*** 2.0073*** 2.0265*** 2.0265*** 

 (0.000) (0.000) (0.000) (0.000) 
RD 0.0348 0.0348 0.0524 0.0524 

 (0.604) (0.589) (0.316) (0.386) 
CAPEX -0.0017 -0.0017 0.0116* 0.0116* 

 (0.818) (0.833) (0.065) (0.074) 
CASH 0.3507*** 0.3507*** 0.1053 0.1053 

 (0.000) (0.000) (0.196) (0.274) 
DEPRECIATION -1.1435 -1.1435 0.3785 0.3785 

 (0.286) (0.428) (0.645) (0.709) 
DELTA_NOL -1.3511 -1.3511 -1.5902* -1.5902 

 (0.182) (0.225) (0.065) (0.134) 
SEGMENTS 1.4170 1.4170 -1.2593 -1.2593 

 (0.425) (0.506) (0.418) (0.572) 
INTERCEPT -5.6807*** -5.6807*** -4.5652*** -4.5652*** 

 (0.000) (0.000) (0.000) (0.000) 
Industry Fixed Effects Fama-French 48 Fama-French 48 Fama-French 48 Fama-French 48 
Year Fixed Effects YES YES YES YES 
Firm Cluster NO YES NO YES 
Observations 41,988 41,988 41,988 41,988 
Pseudo R2 0.145 0.145 0.126 0.126 
Area Under the ROC 
Curve 0.830 0.830 0.795 0.795 
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Table 2B 
Long-Term ETR Changes 

This table presents the results of the logistic regressions of LOW_FUTURE_GAAP on THREEYEARSPI and other firm 
characteristics found in prior research to be determinants of tax risk (Guenther et al. 2017; McGuire et al. 2013) and year, industry, 
and firm fixed effects. The sample is comprised of data from Compustat and CRSP spanning the sample period 1987-2017. 
THREEYEARSPI and the volatility variables (CV_PTBI and CV_OCF) are calculated over the period t-2 to t.All other control 
variables are calculated in period t. LOW_FUTURE_GAAP takes on a value of one when mean book ETR for the period t + 1 to t + 
3 is more than 10% lower than mean cash ETR for the period t - 2 to t, representing firms that experience a significant change in 
tax strategy. Column (1) reports the logistic regression with year and industry fixed effects using Fama-French (1997) 48 industry 
classifications. Column (2) reports results for the same model except also clustering standard errors by firm. All continuous 
variables are winsorized at the 1st and 99th percentile and defined in Appendix A. P-values are reported in parenthesis, and 
symbols ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively. 
 (1) (2) 
Variables LOW_FUTURE_GAAP LOW_FUTURE_GAAP 
THREEYEARSPI -0.0140 -0.0140 

 (0.455) (0.550) 
SIZE -0.0294* -0.0294 

 (0.066) (0.145) 
LEVERAGE 0.3518*** 0.3518** 

 (0.002) (0.013) 
FOREIGN_OP 0.0733* 0.0733 

 (0.057) (0.123) 
PPE 0.0007 0.0007 

 (0.996) (0.996) 
NOL 0.0708* 0.0708 

 (0.051) (0.124) 
DELTA_NOL 0.9734*** 0.9734*** 

 (0.003) (0.003) 
SEGMENTS -0.0835*** -0.0835*** 

 (0.000) (0.000) 
CASH 0.0072 0.0072 

 (0.957) (0.964) 
ROA -5.7025*** -5.7025*** 

 (0.000) (0.000) 
CV_PTBI 0.9154*** 0.9154*** 

 (0.000) (0.000) 
DISC_ACC -0.0199 -0.0199 

 (0.461) (0.469) 
CV_OCF 0.0004 0.0004 

 (0.913) (0.920) 
BTM 0.2257*** 0.2257*** 

 (0.000) (0.000) 
RD 2.0188*** 2.0188*** 

 (0.000) (0.000) 
CAPEX -0.2940 -0.2940 

 (0.424) (0.478) 
DEPRECIATION -1.2911* -1.2911 

 (0.090) (0.174) 
INTERCEPT -1.4700*** -1.4700*** 

 (0.000) (0.003) 
Industry Fixed Effects Fama-French 48 Fama-French 48 
Year Fixed Effects YES YES 
Firm Cluster NO YES 
Observations 32,332 32,332 
Pseudo R2 0.075 0.075 
Area Under the ROC Curve 0.795 0.795 
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Table 3B 
Isolating Tax Information in Stock Prices 

Panel A reports the OLS regression of CV_GAAPETR on THREEYEARSPI and other firm characteristics found in prior research to 
be determinants of tax avoidance (Mills et al. 1998; McGuire et al. 2012) and year, industry, and firm fixed effects. The sample is 
comprised of data from Compustat and CRSP spanning the sample period 1987-2017 as well as economic policy uncertainty 
(EPU) data from Baker et al. (2016). The EPU index contains a component that specifically measures uncertainty about changes in 
the tax code, and the sample is ranked and split based on the three year average of this component from year t to t – 2. In Panel A, 
Columns (1) - (3) report the results for the bottom quintile of observations (i.e., the years with the least uncertainty about tax code 
changes) and columns (4) - (6) report results for the top quintile of observations (i.e., the years with the most uncertainty about tax 
code changes). Panel B reports results for OLS regressions examining the effect of price informativeness on ETR volatility for 
Deloitte audit clients during the period 2006 – 2012. DELOITTE is an indicator variable equal to one if the firm was audited by 
Deloitte and paid for auditor provided tax services. The sample is comprised of firm-year observations with nonzero values for tax 
fees paid to auditors. Columns (1) – (3) report results for various fixed effect specifications.  Finally, Panel C reports results for 
OLS regressions of CV_GAAPETR on THREEYEARTAXSPI where THREEYEARTAXSPI is constructed using release dates of IRS 
bulletins. Columns (1) – (3) report results for various fixed effect specifications. Industry fixed effects are Fama-French (1997) 48 
industry specifications. All continuous variables are winsorized at the 1st and 99th percentile and defined in Appendix A. P-values 
are reported in parenthesis, and symbols ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively. 
Panel A (1) (2) (3) (4) (5) (2) 
  Low EPU Sample High EPU Sample 

Variables CV_GAAPETR CV_GAAPETR 
CV_GAAPET

R CV_GAAPETR CV_GAAPETR 
CV_GAAPET

R 
THREEYEARSPI 0.0040 0.0040 0.0115 0.0153*** 0.0153* 0.0036 

 (0.427) (0.535) (0.108) (0.003) (0.053) (0.688) 
SIZE -0.0191*** -0.0191*** -0.0894*** -0.0167*** -0.0167*** -0.0783*** 

 (0.000) (0.001) (0.000) (0.000) (0.005) (0.000) 
LEVERAGE 0.0835** 0.0835** 0.0558 0.2578*** 0.2578*** 0.1988*** 

 (0.010) (0.039) (0.277) (0.000) (0.000) (0.000) 
FOREIGN_OP 0.0112 0.0112 -0.0114 0.0349*** 0.0349** 0.0035 

 (0.280) (0.367) (0.496) (0.001) (0.016) (0.818) 
PPE -0.0232 -0.0232 -0.0138 -0.0004 -0.0004 -0.0027 

 (0.442) (0.532) (0.796) (0.992) (0.994) (0.969) 
NOL 0.1166*** 0.1166*** 0.0311** 0.1050*** 0.1050*** 0.0365*** 

 (0.000) (0.000) (0.034) (0.000) (0.000) (0.007) 
DELTA_NOL -0.4237*** -0.4237* 0.0864 0.0267 0.0267 0.0158 

 (0.004) (0.069) (0.557) (0.682) (0.774) (0.792) 
SEGMENTS -0.0064 -0.0064 -0.0064 0.0030 0.0030 0.0046 

 (0.188) (0.188) (0.188) (0.559) (0.563) (0.253) 
CASH -0.0315 -0.0315 0.0256 0.2010*** 0.2010*** 0.0700 

 (0.346) (0.469) (0.560) (0.000) (0.000) (0.116) 
ROA -0.6213*** -0.6213*** -0.7597*** -0.4184*** -0.4184*** -0.1541 

 (0.000) (0.000) (0.000) (0.000) (0.002) (0.146) 
CV_PTBI 0.4169*** 0.4169*** 0.2827*** 0.5834*** 0.5834*** 0.3141*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
DISC_ACC 0.2187*** 0.2187*** 0.0516 -0.0110* -0.0110* -0.0084* 

 (0.000) (0.000) (0.281) (0.075) (0.061) (0.073) 
CV_OCF 0.0028*** 0.0028** 0.0018** 0.0010 0.0010 0.0001 

 (0.001) (0.012) (0.033) (0.458) (0.523) (0.934) 
BTM 0.0401*** 0.0401** 0.0445*** 0.0506*** 0.0506** 0.0331* 

 (0.002) (0.028) (0.007) (0.000) (0.020) (0.097) 
RD 0.4332*** 0.4332*** -0.0733 0.9862*** 0.9862*** 0.5062 

 (0.000) (0.000) (0.727) (0.000) (0.000) (0.115) 
CAPEX -0.1781** -0.1781** -0.1559* -0.5296*** -0.5296*** -0.3319** 

 (0.015) (0.047) (0.077) (0.000) (0.001) (0.027) 
DEPRECIATION -0.0466 -0.0466 0.9318*** 0.3171 0.3171 0.6446 

 (0.790) (0.832) (0.003) (0.151) (0.312) (0.112) 
INTERCEPT 0.5353*** 0.5353*** 0.5770*** 0.0837 0.0837 0.6982*** 

 (0.000) (0.000) (0.000) (0.466) (0.670) (0.000) 
Industry Fixed 
Effects 

Fama-French 
48 

Fama-French 
48 NO 

Fama-French 
48 

Fama-French 
48 NO 

Year Fixed Effects YES YES YES YES YES YES 
Firm Fixed Effects NO NO YES NO NO YES 
Firm Cluster NO YES NO NO YES YES 
Observations 6,163 6,163 5,343 8,270 8,270 7,966 
Adjusted R2 0.240 0.240 0.763 0.293 0.293 0.723 
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Panel B (1) (2) (3) 
Variables CV_GAAPETR CV_GAAPETR CV_GAAPETR 
THREEYEARSPI 0.0323*** 0.0323*** 0.0576*** 

 (0.000) (0.001) (0.000) 
DELOITTE -0.0388 -0.0388 0.0044 

 (0.177) (0.331) (0.963) 
DELOITTExTHREEYEARSPI 0.0429*** 0.0429* 0.0089*** 

 (0.001) (0.061) (0.003) 
SIZE -0.0118*** -0.0118* -0.1123*** 

 (0.006) (0.053) (0.000) 
LEVERAGE 0.1962*** 0.1962*** 0.1717*** 

 (0.000) (0.000) (0.002) 
FOREIGN_OP 0.0318*** 0.0318** -0.0042 

 (0.003) (0.024) (0.796) 
PPE -0.0081 -0.0081 -0.0623 

 (0.829) (0.869) (0.430) 
NOL 0.0812*** 0.0812*** 0.0581*** 

 (0.000) (0.000) (0.000) 
DELTA_NOL -0.1613** -0.1613 -0.1924*** 

 (0.021) (0.141) (0.003) 
SEGMENTS -0.0005 -0.0001 -0.0021 

 (0.917) (0.917) (0.938) 
CASH 0.2010*** 0.2010*** 0.0909** 

 (0.000) (0.001) (0.046) 
ROA -0.6473*** -0.6473*** -0.1023 

 (0.000) (0.000) (0.370) 
CV_PTBI 0.5674*** 0.5674*** 0.3225*** 

 (0.000) (0.000) (0.000) 
DISC_ACC 0.0015 0.0015 -0.0143 

 (0.903) (0.910) (0.171) 
CV_OCF 0.0033** 0.0033** 0.0031** 

 (0.015) (0.046) (0.013) 
BTM 0.0305** 0.0305 0.0714*** 

 (0.034) (0.141) (0.000) 
RD 1.2094*** 1.2094*** 0.1590 

 (0.000) (0.000) (0.587) 
CAPX -0.2156* -0.2156 -0.1144 

 (0.096) (0.178) (0.432) 
DEPRECIATION 0.0171 0.0171 0.5937 

 (0.941) (0.960) (0.183) 
INTERCEPT 0.1105*** 0.3085 0.9257*** 

 (0.004) (0.155) (0.000) 
Industry Fixed Effects Fama-French 48 Fama-French 48 NO 
Year Fixed Effects YES YES YES 
Firm Fixed Effects NO NO YES 
Firm Cluster YES YES NO 
Observations 7,268 7,268 6,828 
Adjusted R2 0.298 0.298 0.608 
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Panel C (1) (2) (3) 
Variables CV_CASHETR CV_CASHETR CV_CASHETR 
THREEYEARTAXSPI 0.0154*** 0.0154*** 0.0174*** 
 (0.000) (0.000) (0.000) 
SIZE -0.0200*** -0.0200*** -0.1058*** 
 (0.000) (0.000) (0.000) 
LEVERAGE 0.2204*** 0.2204*** 0.2280*** 
 (0.000) (0.000) (0.000) 
FOREIGN_OP 0.0283*** 0.0283*** 0.0119* 
 (0.000) (0.000) (0.086) 
PPE -0.0366** -0.0366 -0.0700** 
 (0.030) (0.162) (0.015) 
NOL 0.0939*** 0.0939*** 0.0676*** 
 (0.000) (0.000) (0.000) 
DELTA_NOL -0.1016*** -0.1016** -0.1080*** 
 (0.003) (0.039) (0.001) 
SEGMENTS 0.0062*** 0.0062*** 0.0032** 
 (0.000) (0.003) (0.020) 
CASH 0.1082*** 0.1082*** 0.0427** 
 (0.000) (0.000) (0.031) 
ROA -0.5599*** -0.5599*** -0.2369*** 
 (0.000) (0.000) (0.000) 
CV_PTBI 0.5024*** 0.5024*** 0.3707*** 
 (0.000) (0.000) (0.000) 
DISC_ACC -0.0023 -0.0023 -0.0028 
 (0.460) (0.486) (0.306) 
CV_OCF 0.0003 0.0003 -0.0002 
 (0.620) (0.679) (0.699) 
BTM 0.0298*** 0.0298*** 0.0587*** 
 (0.000) (0.001) (0.000) 
RD 1.0025*** 1.0025*** -0.0067 
 (0.000) (0.000) (0.950) 
CAPEX -0.3544*** -0.3544*** -0.2348*** 
 (0.000) (0.000) (0.000) 
DEPRECIATION 0.2121** 0.2121 0.3068** 
 (0.037) (0.202) (0.048) 
INTERCEPT 0.1830*** 0.1830*** 0.8031*** 
 (0.000) (0.000) (0.000) 
Industry Fixed Effects Fama-French 48 Fama-French 48 NONE 
Year Fixed Effects YES YES YES 
Firm Fixed Effects NO NO YES 
Firm Cluster NO YES NO 
Observations 30,813 30,813 30,202 
Adjusted R2 0.265 0.265 0.555 
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Table 4B 
Cross-Sectional Tests 

This table presents the results of the OLS regression of CV_GAAPETR on THREEYEARSPI and other firm characteristics found in 
prior research to be determinants of tax avoidance (Mills et al. 1998; McGuire et al. 2012) and year, industry, and firm fixed 
effects. The sample is comprised of data from Compustat and CRSP spanning the sample period 1987-2017. In Panel A, the 
sample is ranked into quintiles based on the mean three year cash ETR for the period t-4 to t, and the high ETR sample represents 
the firms in the highest quintile, and the low ETR sample is comprised of the firms in the lowest quintile. In Panel B, the sample is 
ranked into quintiles based on the Kaplan and Zingales (1997) index for financial constraints (KZ). The low KZ sample represents 
the bottom quintile, or least financially constrained firms, and the high KZ sample is firms that are in the highest quintile, or the 
most financially constrained. THREEYEARSPI and the volatility variables (CV_GAAPETR, CV_PTBI, and CV_OCF) are 
calculated over the period t-2 to t. In Panel A (B), columns (1) – (3) reports results for the low ETR (KZ) sample, and columns (4) 
– (6) report results for the high ETR (KZ) samples.  All continuous variables are winsorized at the 1st and 99th percentile and 
defined in Appendix A. P-values are reported in parenthesis, and symbols ***, **, and * denote significance at the 1%, 5%, and 
10% level, respectively. 
  (1) (2) (3) (4) (5) (6) 
Panel A LOW ETR SAMPLE HIGH ETR SAMPLE 

Variables CV_GAAPETR CV_GAAPETR 
CV_GAAPET

R CV_GAAPETR CV_GAAPETR 
CV_GAAPET

R 
THREEYEARSPI -0.0053 -0.0053 0.0069 0.2205*** 0.2205*** 0.0115*** 

 (0.423) (0.579) (0.485) (0.002) (0.002) (0.002) 
SIZE -0.0546*** -0.0546*** -0.0904*** 0.0062** -0.0546*** -0.0425*** 

 (0.000) (0.000) (0.000) (0.035) (0.000) (0.000) 
LEVERAGE 0.1658*** 0.1658*** 0.1837*** 0.0911*** 0.1658*** 0.0578** 

 (0.000) (0.009) (0.008) (0.000) (0.009) (0.042) 
FOREIGN_OP -0.0829*** -0.0829*** -0.0193 0.0462*** -0.0829*** -0.0083 

 (0.000) (0.000) (0.393) (0.000) (0.000) (0.356) 
PPE -0.0127 -0.0127 -0.1240 -0.0017 -0.0127 -0.0047 

 (0.788) (0.855) (0.130) (0.938) (0.855) (0.893) 
NOL 0.0482*** 0.0482*** 0.0215 0.0500*** 0.0482*** 0.0466*** 

 (0.000) (0.004) (0.228) (0.000) (0.004) (0.000) 
DELTA_NOL -0.1470* -0.1470 -0.1112 0.0774 -0.1470 0.0694 

 (0.091) (0.145) (0.211) (0.315) (0.145) (0.299) 
SEGMENTS 0.0048 0.0048 0.0139*** 0.0095*** 0.0048 0.0057** 

 (0.298) (0.398) (0.005) (0.000) (0.398) (0.020) 
CASH 0.0166 0.0166 0.1123** 0.0866*** 0.0166 -0.0090 

 (0.689) (0.771) (0.040) (0.001) (0.771) (0.752) 
ROA -0.3674*** -0.3674** -0.5246*** -0.4023*** -0.3674** -0.2949*** 

 (0.002) (0.020) (0.000) (0.000) (0.020) (0.000) 
CV_PTBI 0.3882*** 0.3882*** 0.2447*** 0.3979*** 0.3882*** 0.2893*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
DISC_ACC -0.0186* -0.0186 -0.0255** 0.0062 -0.0186 -0.0021 

 (0.058) (0.105) (0.011) (0.278) (0.105) (0.663) 
CV_OCF 0.0025** 0.0025** 0.0012 0.0017*** 0.0025** 0.0002 

 (0.040) (0.049) (0.341) (0.008) (0.049) (0.770) 
BTM 0.0129 0.0129 -0.0243 0.0341*** 0.0129 0.0289*** 

 (0.446) (0.568) (0.281) (0.000) (0.568) (0.001) 
RD -0.0364 -0.0364 -0.2274 1.0992*** -0.0364 0.5970*** 

 (0.751) (0.828) (0.355) (0.000) (0.828) (0.006) 
CAPEX -0.1089 -0.1089 0.1080 -0.1465** -0.1089 -0.0202 

 (0.394) (0.472) (0.489) (0.024) (0.472) (0.756) 
DEPRECIATION 0.3506 0.3506 0.8436* -0.3391*** 0.3506 -0.5146*** 

 (0.195) (0.350) (0.055) (0.010) (0.350) (0.009) 
INTERCEPT 0.9027*** 0.2391** 1.1482*** -0.0320 0.2391** 0.3294*** 

 (0.000) (0.030) (0.000) (0.242) (0.030) (0.000) 
Industry Fixed 
Effects 

Fama-French 
48 

Fama-French 
48 NONE 

Fama-French 
48 

Fama-French 
48 NONE 

Year Fixed Effects YES YES YES YES YES YES 
Firm Fixed Effects NO NO YES NO NO YES 
Firm Cluster NO YES NO NO YES NO 
Observations 6,447 6,447 5,936 6,452 6,448 5,981 
Adjusted R2 0.222 0.222 0.552 0.379 0.282 0.768 
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Panel B (1) (2) (3) (4) (5) (6) 
  LOW KZ SAMPLE HIGH KZ SAMPLE 
Variables CV_GAAPETR CV_GAAPETR CV_GAAPETR CV_GAAPETR CV_GAAPETR CV_GAAPETR 
FIVEYEARSPI 0.0054 0.0054 0.0081 0.0169*** 0.0169** 0.0207*** 

 (0.277) (0.419) (0.200) (0.000) (0.021) (0.001) 
SIZE -0.0204*** -0.0204*** -0.1167*** -0.0139*** -0.0139** -0.0679*** 

 (0.000) (0.003) (0.000) (0.000) (0.029) (0.000) 
LEVERAGE 0.1377*** 0.1377*** 0.2194*** 0.1299*** 0.1299*** 0.1562*** 

 (0.000) (0.001) (0.000) (0.000) (0.005) (0.001) 
FOREIGN_OP 0.0071 0.0071 -0.0076 0.0024 0.0024 -0.0171 

 (0.513) (0.622) (0.626) (0.808) (0.865) (0.209) 
PPE -0.1172*** -0.1172*** -0.1518*** 0.1471*** 0.1471** 0.0538 

 (0.000) (0.000) (0.000) (0.003) (0.024) (0.496) 
NOL 0.0992*** 0.0992*** 0.0545*** 0.1227*** 0.1227*** 0.0600*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
DELTA_NOL -0.0305 -0.0305 -0.0978 -0.2730*** -0.2730*** -0.2153*** 

 (0.697) (0.791) (0.207) (0.000) (0.005) (0.000) 
SEGMENTS 0.0063* 0.0063 0.0040 0.0017 0.0017 0.0036 

 (0.073) (0.190) (0.277) (0.645) (0.685) (0.313) 
CASH 0.5331*** 0.5331*** 0.4924*** 0.0439* 0.0439 0.0121 

 (0.000) (0.000) (0.000) (0.068) (0.221) (0.676) 
ROA -0.9475*** -0.9475*** -0.7147*** -0.5530*** -0.5530*** -0.2509*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.004) 
CV_PTBI 0.4548*** 0.4548*** 0.3347*** 0.4861*** 0.4861*** 0.3335*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
DISC_ACC -0.0003 -0.0003 0.0024 0.0009 0.0009 -0.0020 

 (0.964) (0.966) (0.701) (0.887) (0.906) (0.725) 
CV_OCF 0.0008 0.0008 0.0009 0.0018** 0.0018* 0.0016* 

 (0.410) (0.461) (0.356) (0.047) (0.068) (0.054) 
BTM -0.0190* -0.0190 0.0082 0.0630*** 0.0630*** 0.0688*** 

 (0.054) (0.153) (0.512) (0.000) (0.002) (0.000) 
RD 0.6273*** 0.6273** -0.6763 0.8908*** 0.8908*** 0.0378 

 (0.002) (0.021) (0.153) (0.000) (0.000) (0.788) 
CAPEX -0.1970*** -0.1970** -0.0819 -0.7694*** -0.7694*** -0.7903*** 

 (0.004) (0.022) (0.307) (0.000) (0.000) (0.000) 
DEPRECIATION 0.0250 0.0250 0.8493*** -0.0413 -0.0413 0.3574 

 (0.875) (0.906) (0.004) (0.846) (0.901) (0.229) 
INTERCEPT 0.3108*** 0.3108*** 0.9012*** 0.1271*** 0.1271** 0.5438*** 

 (0.000) (0.000) (0.000) (0.000) (0.025) (0.000) 
Industry Fixed Effects Fama-French 48 Fama-French 48 NONE Fama-French 48 Fama-French 48 NONE 
Year Fixed Effects YES YES YES YES YES YES 
Firm Fixed Effects NO NO YES NO NO YES 
Firm Cluster NO YES NO NO YES NO 
Observations 8,466 8,466 7,872 8,457 8,457 7,899 
Adjusted R2 0.256 0.256 0.585 0.301 0.301 0.637 
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Table 5B 
Changes Analysis 

This table presents the results of the OLS regression of ∆CV_GAAPETR on ∆THREEYEARSPI and other firm characteristics found 
in prior research to be determinants of tax risk (Guenther et al. 2017; McGuire et al. 2013) and year, industry, and firm fixed 
effects. The sample is comprised of data from Compustat and CRSP spanning the sample period 1987-2017. DELTASPI and the 
volatility variables ∆CV_GAAPETR, ∆CV_PTBI, and ∆CV_OCF) are calculated as the value from t+3 to t+1 less the value from t 
to t-2. All other variables are calculated as the value in t+1 less the value in t. Column (1) reports the results for a baseline 
regression with year and industry fixed effects using Fama-French (1997) 48 industry classifications. Column (2) Also uses year 
and industry fixed effects but clusters standard errors by firm. Finally, Column (3) includes year and firm fixed effects. All 
continuous variables are winsorized at the 1st and 99th percentile and defined in Appendix A. P-values are reported in parenthesis, 
and symbols ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively. 
  (1) (2) (3) 
Variables ∆CV_GAAPETR ∆CV_GAAPETR ∆CV_GAAPETR 
∆THREEYEARSPI 0.0550*** 0.0550*** 0.0584*** 

 (0.000) (0.002) (0.000) 
∆SIZE -0.0843 -0.0843 -0.2045*** 

 (0.163) (0.324) (0.000) 
∆LEVERAGE 0.1761 0.1761 0.2559* 

 (0.242) (0.346) (0.053) 
∆FOREIGN_OP -0.0023 -0.0023 -0.0061 

 (0.951) (0.947) (0.854) 
∆PPE -0.1583 -0.1583 -0.1242 

 (0.255) (0.413) (0.311) 
∆NOL 1.5213*** 1.5213*** 1.1019*** 

 (0.000) (0.001) (0.000) 
∆SEGMENTS 0.7461*** 0.7461* 0.8589*** 

 (0.008) (0.057) (0.000) 
∆CASH 0.4247*** 0.4247*** 0.3882*** 

 (0.000) (0.000) (0.000) 
∆ROA -0.0043 -0.0043 -0.0169 

 (0.732) (0.726) (0.109) 
∆CV_PTBI -0.0023 -0.0023 -0.0004 

 (0.286) (0.333) (0.855) 
∆DISC_ACC 0.1171*** 0.1171* 0.0953*** 

 (0.004) (0.058) (0.007) 
∆CV_OCF -2.0783*** -2.0783** -0.6447 

 (0.003) (0.012) (0.308) 
∆BTM -0.0000 -0.0000 0.0000 

 (0.930) (0.950) (0.991) 
∆RD -0.0452 -0.0452 0.0091 

 (0.681) (0.673) (0.924) 
∆CAPEX 3.5042*** 3.5042** 2.4852*** 

 (0.001) (0.012) (0.005) 
∆DEPRECIATION -0.0054 -0.0054 0.0052 

 (0.593) (0.672) (0.548) 
INTERCEPT 0.3983*** 0.3983*** 0.4080*** 

 (0.000) (0.000) (0.000) 
Industry Fixed Effects Fama-French 48 Fama-French 48 NONE 
Year Fixed Effects YES YES YES 
Firm Fixed Effects NO NO YES 
Firm Cluster NO YES NO 
Observations 31,503 31,503 31,083 
Adjusted R2 0.137 0.137 0.388 
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Table 1C 
Short-Term Tax Savings 

This table presents the results of the logistic regression of LOW_TAX_VOL_5040 and LOW_TAX_VOL_4030 on RESIDUALSPI 
and other firm characteristics found in prior research to be determinants of tax risk (Guenther et al. 2017; McGuire et al. 2013) and 
year, and industry effects. The sample is comprised of data from Compustat and CRSP spanning the sample period 1987-2017. 
RESIDUALSPI, the volatility variables (CV_PTBI and CV_OCF), and the dependent variables (LOW_TAX_VOL_5040 and 
LOW_TAX_VOL_4030) are calculated over the period t-2 to t. All other variables are calculated for year t. LOW_TAX_VOL_5040 
is based off of a similar variable constructed by Saavedra (2019) and takes on a value of one for a firm with a mean three year cash 
ETR greater than 50% but a single year ETR less than 40% within the three year period. LOW_TAX_VOL_4030 is constructed in 
the same manor but requires a mean cash ETR greater than 40% with a single year less than 30%. Column (1) and (2) report the 
results for the regressions of LOW_TAX_VOL_5040. Both columns include year and industry fixed effects, but column (2) also 
includes standard errors clustered by firm. Columns (3) and (4) report regression results for the regressions of 
LOW_TAX_VOL_4030 in the same fashion. Industry fixed effects are calculated using Fama-French (1997) 48 industry 
classifications. All continuous variables are winsorized at the 1st and 99th percentile and defined in Appendix A. P-values are 
reported in parenthesis, and symbols ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively. 
  (1) (2) (3) (4) 

Variables 
LOW_TAX_VOL_504

0 
LOW_TAX_VOL_504

0 
LOW_TAX_VOL_403

0 
LOW_TAX_VOL_403

0 
RESIDUALSPI 0.2151*** 0.2151*** 0.0926*** 0.0926** 

 (0.000) (0.000) (0.004) (0.018) 
SIZE -0.1470*** -0.1470*** -0.1660*** -0.1660*** 

 (0.000) (0.000) (0.000) (0.000) 
LEVERAGE -0.4951* -0.4951 -0.1443 -0.1443 

 (0.074) (0.171) (0.450) (0.557) 
FOREIGN_OP 0.1216 0.1216 -0.1302** -0.1302 

 (0.196) (0.293) (0.049) (0.120) 
PPE -1.2566*** -1.2566*** -1.1572*** -1.1572*** 

 (0.000) (0.000) (0.000) (0.000) 
NOL -0.2621*** -0.2621** -0.2385*** -0.2385*** 

 (0.004) (0.022) (0.000) (0.003) 
DELTA_NOL -0.1671 -0.1671 0.5422 0.5422 

 (0.831) (0.795) (0.286) (0.175) 
SEGMENTS -0.0497 -0.0497 -0.0549 -0.0549 

 (0.314) (0.255) (0.131) (0.120) 
CASH 0.0087 0.0087 0.0687 0.0687 

 (0.979) (0.982) (0.757) (0.785) 
ROA -14.8736*** -14.8736*** -11.6870*** -11.6870*** 

 (0.000) (0.000) (0.000) (0.000) 
CV_PTBI 1.0303*** 1.0303*** 0.8608*** 0.8608*** 

 (0.000) (0.000) (0.000) (0.000) 
THREEYEARDACC 0.0890*** 0.0890** 0.0266 0.0266 

 (0.006) (0.019) (0.274) (0.375) 
CV_OCF 0.0053 0.0053 -0.0041 -0.0041 

 (0.399) (0.400) (0.350) (0.401) 
BTM 0.4094*** 0.4094*** 0.2606*** 0.2606*** 

 (0.000) (0.000) (0.000) (0.000) 
RD -3.4262*** -3.4262*** -2.2888*** -2.2888*** 

 (0.001) (0.004) (0.001) (0.005) 
CAPEX -0.1728 -0.1728 -0.0187 -0.0187 

 (0.844) (0.874) (0.976) (0.979) 
DEPRECIATION 2.0620 2.0620 1.9927* 1.9927 

 (0.186) (0.321) (0.083) (0.174) 
RETURN_VOL -1.1455* -1.1455 -0.1578 -0.1578 

 (0.092) (0.242) (0.710) (0.790) 
AGE 0.0110*** 0.0110*** 0.0099*** 0.0099*** 

 (0.001) (0.009) (0.000) (0.001) 
INTERCEPT -1.4984** -1.4984 -0.6442 -0.6442 

 (0.046) (0.116) (0.221) -0.356 
Industry Fixed Effects Fama-French 48 Fama-French 48 Fama-French 48 Fama-French 48 
Year Fixed Effects YES YES YES YES 
Firm Cluster NO YES NO YES 
Observations 40,950 40,950 40,950 40,950 
Pseudo R2 0.139 0.139 0.126 0.127 
Area Under the ROC 
Curve 0.804 0.804 0.762 0.762 
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Online Appendix C 

Table 2C 
Long-Term ETR Changes 

This table presents the results of the logistic regressions of LOW_FUTURE_ETR on RESIDUALSPI and other firm characteristics 
found in prior research to be determinants of tax risk (Guenther et al. 2017; McGuire et al. 2013) and year, industry, and firm fixed 
effects. The sample is comprised of data from Compustat and CRSP spanning the sample period 1987-2017. RESIDUALSPI and 
the volatility variables (CV_PTBI and CV_OCF) are calculated over the period t-2 to t.All other control variables are calculated in 
period t. LOW_FUTURE_ETR takes on a value of one when mean cash ETR for the period t + 1 to t + 3 is more than 10% lower 
than mean cash ETR for the period t - 2 to t, representing firms that experience a significant change in tax strategy. Column (1) 
reports the logistic regression with year and industry fixed effects using Fama-French (1997) 48 industry classifications. Column 
(2) reports results for the same model except also clustering standard errors by firm. All continuous variables are winsorized at the 
1st and 99th percentile and defined in Appendix A. P-values are reported in parenthesis, and symbols ***, **, and * denote 
significance at the 1%, 5%, and 10% level, respectively. 
 (1) (2) 
Variables LOW_FUTURE_ETR LOW_FUTURE_ETR 
RESIDUALSPI -0.0507** -0.0507** 

 (0.012) (0.045) 
SIZE -0.0218* -0.0218 

 (0.054) (0.116) 
LEVERAGE -0.0364 -0.0364 

 (0.751) (0.799) 
FOREIGN_OP -0.1687*** -0.1687*** 

 (0.000) (0.000) 
PPE -0.6087*** -0.6087*** 

 (0.000) (0.000) 
NOL -0.1702*** -0.1702*** 

 (0.000) (0.000) 
DELTA_NOL 2.2037*** 2.2037*** 

 (0.000) (0.000) 
SEGMENTS -0.0447*** -0.0447*** 

 (0.001) (0.008) 
CASH -0.4878*** -0.4878*** 

 (0.000) (0.003) 
ROA -6.7436*** -6.7436*** 

 (0.000) (0.000) 
CV_PTBI 0.7654*** 0.7654*** 

 (0.000) (0.000) 
THREEYEARDACC -0.0341 -0.0341 

 (0.236) (0.249) 
CV_OCF -0.0037 -0.0037 

 (0.282) (0.310) 
BTM 0.3197*** 0.3197*** 

 (0.000) (0.000) 
RD 0.9370** 0.9370** 

 (0.015) (0.049) 
CAPEX 1.3256*** 1.3256*** 

 (0.000) (0.001) 
DEPRECIATION -0.1126 -0.1126 

 (0.877) (0.898) 
RETURN_VOL -0.0120 -0.0120 

 (0.965) (0.970) 
AGE 0.0034*** 0.0034** 

 (0.005) (0.026) 
INTERCEPT -1.5709*** -1.5709*** 

 (0.000) (0.000) 
Industry Fixed Effects Fama-French 48 Fama-French 48 
Year Fixed Effects YES YES 
Firm Cluster NO YES 
Observations 31,727 31,727 
Pseudo R2 0.062 0.063 
Area Under the ROC Curve 0.682 0.697 
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Table 3C 
Isolating Tax Information in Stock Prices 

Panel A reports the OLS regression of CV_CASHETR on RESIDUALSPI and other firm characteristics found in prior research to be determinants of 
tax avoidance (Mills et al. 1998; McGuire et al. 2012) and year, industry, and firm fixed effects. The sample is comprised of data from Compustat and 
CRSP spanning the sample period 1987-2017 as well as economic policy uncertainty (EPU) data from Baker et al. (2016). The EPU index contains a 
component that specifically measures uncertainty about changes in the tax code, and the sample is ranked and split based on the three year average of 
this component from year t to t – 2. In Panel A, Columns (1) - (3) report the results for the bottom quintile of observations (i.e., the years with the 
least uncertainty about tax code changes) and columns (4) - (6) report results for the top quintile of observations (i.e., the years with the most 
uncertainty about tax code changes). Panel B reports results for OLS regressions examining the effect of price informativeness on ETR volatility for 
Deloitte audit clients during the period 2006 – 2012. DELOITTE is an indicator variable equal to one if the firm was audited by Deloitte and paid for 
auditor provided tax services. The sample is comprised of firm-year observations with nonzero values for tax fees paid to auditors. Columns (1) – (3) 
report results for various fixed effect specifications.  Finally, Panel C reports results for OLS regressions of CV_CASHETR on RESIDUALTAXSPI 
where RESIDUALTAXSPI is constructed using release dates of IRS bulletins. Columns (1) – (3) report results for various fixed effect specifications. 
Industry fixed effects are Fama-French (1997) 48 industry specifications. All continuous variables are winsorized at the 1st and 99th percentile and 
defined in Appendix A. P-values are reported in parenthesis, and symbols ***, **, and * denote significance at the 1%, 5%, and 10% level, 
respectively. 
Panel A (1) (2) (3) (4) (5) (2) 
  Low EPU Sample High EPU Sample 
Variables CV_CASHETR CV_CASHETR CV_CASHETR CV_CASHETR CV_CASHETR CV_CASHETR 
RESIDUALSPI 0.0143 0.0143 0.0584*** 0.0534*** 0.0534*** 0.0726** 

 (0.211) (0.263) (0.001) (0.000) (0.002) (0.024) 
SIZE -0.0558*** -0.0558*** -0.1612*** -0.0283*** -0.0283*** -0.2304*** 

 (0.000) (0.000) (0.000) (0.000) (0.003) (0.000) 
LEVERAGE 0.3641*** 0.3641*** 0.0640 0.1894*** 0.1894** 0.1009 

 (0.000) (0.000) (0.605) (0.008) (0.041) (0.500) 
FOREIGN_OP 0.0146 0.0146 0.0493 -0.0377 -0.0377 0.1522*** 

 (0.494) (0.526) (0.222) (0.106) (0.217) (0.000) 
PPE 0.0615 0.0615 0.1212 0.3211*** 0.3211*** 0.1696 

 (0.336) (0.406) (0.346) (0.000) (0.003) (0.376) 
NOL 0.0933*** 0.0933*** 0.0950*** 0.1132*** 0.1132*** 0.0746** 

 (0.000) (0.002) (0.007) (0.000) (0.000) (0.043) 
DELTA_NOL 0.3908 0.3908 0.1367 -0.0646 -0.0646 -0.2724* 

 (0.188) (0.270) (0.695) (0.665) (0.800) (0.097) 
SEGMENTS -0.0005 -0.0001 -0.0008 0.0148 0.0148* 0.0186* 

 -0.917 -0.905 -0.928 (0.194) (0.076) (0.080) 
CASH -0.0608 -0.0608 0.2552** 0.1186 0.1186 0.2745** 

 (0.391) (0.489) (0.017) (0.132) (0.258) (0.025) 
ROA -1.2496*** -1.2496*** -1.3776*** -1.3501*** -1.3501*** -1.4556*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
CV_PTBI 0.6816*** 0.6816*** 0.3182*** 0.8323*** 0.8323*** 0.6610*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
THREEYEARDACC 0.0165 0.0165 -0.0450 0.0120 0.0120 0.0257** 

 (0.768) (0.801) (0.578) (0.210) (0.330) (0.010) 
CV_OCF 0.0029 0.0029 0.0016 -0.0067** -0.0067* -0.0066** 

 (0.114) (0.264) (0.433) (0.024) (0.087) (0.029) 
BTM 0.0931*** 0.0931*** 0.1273*** 0.0045 0.0045 0.0570 

 (0.001) (0.008) (0.002) (0.885) (0.933) (0.297) 
RD 0.7753*** 0.7753*** 0.1310 1.6249*** 1.6249*** 0.3748 

 (0.000) (0.002) (0.795) (0.000) (0.000) (0.669) 
CAPEX -0.1301 -0.1301 -0.6681*** 0.6525** 0.6525 -0.1464 

 (0.408) (0.488) (0.002) (0.028) (0.136) (0.722) 
DEPRECIATION 0.1548 0.1548 -0.5015 -0.6004 -0.6004 -0.8352 

 (0.669) (0.717) (0.512) (0.225) (0.411) (0.451) 
RETURN_VOL 1.6829*** 1.6829*** 1.1032*** 2.0304*** 2.0304*** 2.2941*** 

 (0.000) (0.000) (0.003) (0.000) (0.000) (0.000) 
AGE 0.0057*** 0.0057*** -0.3264 0.0009 0.0009 0.0010 

 (0.000) (0.000) (0.512) (0.167) (0.253) (0.365) 
INTERCEPT 0.1985*** 0.3667** 7.8535 0.1298* -0.1152 1.5868*** 

 (0.002) (0.022) (0.443) (0.062) (0.401) (0.000) 
Industry Fixed 
Effects Fama-French 48 Fama-French 48 NO Fama-French 48 Fama-French 48 NO 
Year Fixed Effects YES YES YES YES YES YES 
Firm Fixed Effects NO NO YES NO NO YES 
Firm Cluster NO YES NO NO YES YES 
Observations 5,899 5,899 5,122 8,152 8,152 7,879 
Adjusted R2 0.220 0.220 0.640 0.194 0.195 0.538 
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Panel B (1) (2) (3) 
Variables CV_CASHETR CV_CASHETR CV_CASHETR 
RESIDUALSPI 0.0482*** 0.0482*** 0.0227 

 (0.000) (0.004) (0.326) 
DELOITTE 0.0078 0.0078 0.1251 

 (0.745) (0.800) (0.173) 
DELOITTExRESIDUALSPI 0.0726** 0.0726** 0.1244** 

 (0.024) (0.026) (0.034) 
SIZE -0.0303*** -0.0303*** -0.1093** 

 (0.000) (0.002) (0.010) 
LEVERAGE 0.0937 0.0937 -0.1354 

 (0.191) (0.289) (0.307) 
FOREIGN_OP 0.0087 0.0087 0.0958** 

 (0.699) (0.765) (0.012) 
PPE 0.2343*** 0.2343** -0.0298 

 (0.003) (0.037) (0.872) 
NOL 0.0652*** 0.0652*** -0.0027 

 (0.001) (0.004) (0.931) 
DELTA_NOL -0.1669 -0.1669 -0.7059*** 

 (0.266) (0.494) (0.000) 
SEGMENTS -0.0005 -0.0001 -0.0008 

 -0.917 -0.954 -0.928 
CASH 0.1541** 0.1541 0.0291 

 (0.045) (0.162) (0.789) 
ROA -1.9847*** -1.9847*** -1.3284*** 

 (0.000) (0.000) (0.000) 
CV_PTBI 0.7309*** 0.7309*** 0.5018*** 

 (0.000) (0.000) (0.000) 
THREEYEARDACC -0.0460* -0.0460* 0.0101 

 (0.085) (0.081) (0.678) 
CV_OCF -0.0126*** -0.0126*** -0.0084*** 

 (0.000) (0.003) (0.004) 
BTM -0.0272 -0.0272 -0.0093 

 (0.376) (0.519) (0.828) 
RD 1.6793*** 1.6793*** 1.6726** 

 (0.000) (0.000) (0.014) 
CAPEX 0.1027 0.1027 -0.7598** 

 (0.710) (0.777) (0.027) 
DEPRECIATION -0.3879 -0.3879 0.8312 

 (0.426) (0.616) (0.426) 
RETURN_VOL 2.1853*** 2.1853*** 1.7733*** 

 (0.000) (0.000) (0.000) 
AGE 0.0003 0.0003 0.0010 

 (0.688) (0.741) (0.365) 
INTERCEPT 0.3067*** 0.3085 0.9986*** 

 (0.000) (0.155) (0.001) 
Industry Fixed Effects Fama-French 48 Fama-French 48 NO 
Year Fixed Effects YES YES YES 
Firm Fixed Effects NO NO YES 
Firm Cluster YES YES NO 
Observations 7,066 7,066 6,652 
Adjusted R2 0.192 0.195 0.565 
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Panel C (1) (2) (3) 
Variables CV_CASHETR CV_CASHETR CV_CASHETR 
RESIDUALTAXSPI 0.0256** 0.0256** 0.0135* 

 (0.015) (0.026) (0.098) 
SIZE -0.0344*** -0.0344*** -0.1051*** 

 (0.000) (0.000) (0.000) 
LEVERAGE 0.3644*** 0.3644*** 0.3035*** 

 (0.000) (0.000) (0.000) 
FOREIGN_OP -0.0347*** -0.0347** 0.0408** 

 (0.004) (0.025) (0.020) 
PPE 0.0646* 0.0646 -0.0589 

 (0.097) (0.230) (0.417) 
NOL 0.1193*** 0.1193*** 0.0747*** 

 (0.000) (0.000) (0.000) 
DELTA_NOL 0.0864 0.0864 -0.0356 

 (0.277) (0.499) (0.659) 
SEGMENTS -0.0064* -0.0064** -0.0027 

 (0.060) (0.021) (0.435) 
CASH 0.0718* 0.0718 -0.0081 

 (0.069) (0.169) (0.872) 
ROA -1.3133*** -1.3133*** -0.9754*** 

 (0.000) (0.000) (0.000) 
CV_PTBI 0.8188*** 0.8188*** 0.6806*** 

 (0.000) (0.000) (0.000) 
THREEYEARDACC 0.0051 0.0051 0.0092 

 (0.465) (0.593) (0.178) 
CV_OCF 0.0007 0.0007 -0.0006 

 (0.556) (0.629) (0.644) 
BTM 0.0710*** 0.0710*** 0.0698*** 

 (0.000) (0.000) (0.000) 
RD 1.6064*** 1.6064*** 0.1891 

 (0.000) (0.000) (0.479) 
CAPEX -0.0476 -0.0476 -0.5436*** 

 (0.704) (0.780) (0.000) 
DEPRECIATION 1.3695*** 1.3695*** 1.1380*** 

 (0.000) (0.000) (0.000) 
RETURN_VOL 0.0011*** 0.0011** -0.4467** 

 (0.000) (0.011) (0.016) 
AGE 0.4243* 0.4243 0.1370 

 (0.071) (0.243) (0.726) 
INTERCEPT 0.4334*** 0.1336 1.0415*** 

 (0.000) (0.184) (0.000) 
Industry Fixed Effects Fama-French 48 Fama-French 48 NONE 
Year Fixed Effects YES YES YES 
Firm Fixed Effects NO NO YES 
Firm Cluster NO YES NO 
Observations 30,813 30,813 30,302 
Adjusted R2 0.154 0.154 0.384 
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Table 4C 
Stock Price Informativeness and Uncertain Tax Benefits 

This table presents the results of the OLS regression of UTB_INC on RESIDUALSPI and other firm characteristics found in prior 
research to be determinants of uncertain tax behavior (Dyreng et al. 2017) and year, industry, and firm fixed effects. The sample is 
comprised of data from Compustat and CRSP spanning the sample period 1987-2017. RESIDUALSPI and UTB_INC are calculated 
over the period t-2 to t. All other control variables are calculated in period t. Column (1) reports the results for a baseline regression 
with year and industry fixed effects using Fama-French (1997) 48 industry classifications. Column (2) also uses year and industry 
fixed effects but clusters standard errors by firm. Finally, Column (3) includes year and firm fixed effects.  All continuous 
variables are winsorized at the 1st and 99th percentile and defined in Appendix A. P-values are reported in parenthesis, and 
symbols ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively. 

 (1) (2) (3) 
Variables UTB_INC UTB_INC UTB_INC 
RESIDUALSPI 0.0158** 0.0088* 0.0088* 

 (0.040) (0.099) (0.099) 
SIZE 0.0574*** 0.0379*** 0.0379*** 

 (0.000) (0.000) (0.000) 
LEVERAGE -0.0110 -0.0830*** -0.0830*** 

 (0.645) (0.002) (0.002) 
FOREIGN_OP 0.0276*** -0.0091 -0.0091 

 (0.001) (0.295) (0.295) 
PPE -0.0483* -0.0539 -0.0539 

 (0.099) (0.213) (0.213) 
NOL -0.0179** -0.0218*** -0.0218*** 

 (0.012) (0.006) (0.006) 
DELTA_NOL -0.0411 0.0495 0.0495 

 (0.498) (0.212) (0.212) 
SEGMENTS -0.0020 -0.0022** -0.0022** 

 (0.161) (0.017) (0.017) 
CASH 0.1524*** -0.0643** -0.0643** 

 (0.000) (0.021) (0.021) 
ROA 0.4161*** 0.0661 0.0661 

 (0.000) (0.276) (0.276) 
CV_PTBI 0.0577*** 0.0153 0.0153 

 (0.000) (0.177) (0.177) 
THREEYEARDACC -0.0016 -0.0032* -0.0032* 

 (0.562) (0.061) (0.061) 
CV_OCF 0.0013 0.0020** 0.0020** 

 (0.360) (0.024) (0.024) 
BTM -0.0207 -0.0117 -0.0117 

 (0.135) (0.404) (0.404) 
RD 1.3844*** -0.6463*** -0.6463*** 

 (0.000) (0.000) (0.000) 
CAPEX -0.1584 0.0498 0.0498 

 (0.189) (0.625) (0.625) 
DEPRECIATION -0.1521 0.2648 0.2648 

 (0.419) (0.296) (0.296) 
RETURN_VOL -0.0035 0.0741 0.0741 

 (0.964) (0.282) (0.282) 
AGE -0.0012*** -0.0012*** -0.0012*** 

 (0.000) (0.000) (0.000) 
INTERCEPT -0.2933*** -0.3539*** -0.0540 

 (0.000) (0.010) (0.437) 
Industry Fixed Effects Fama-French48 Fama-French 48 NONE 
Year Fixed Effects YES YES YES 
Firm Fixed Effects NO NO YES 
Firm Cluster NO YES NO 
Observations 6,764 6,764 6,594 
Adjusted R2 0.285 0.288 0.836 
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Table 5C 
Cross-Sectional Tests 

This table presents the results of the OLS regression of CV_CASHETR on RESIDUALSPI and other firm characteristics found in 
prior research to be determinants of tax avoidance (Mills et al. 1998; McGuire et al. 2012) and year, industry, and firm fixed 
effects. The sample is comprised of data from Compustat and CRSP spanning the sample period 1987-2017. In Panel A, the 
sample is ranked into quintiles based on the mean three year cash ETR for the period t-2 to t, and the high ETR sample represents 
the firms in the highest quintile, and the low ETR sample is comprised of the firms in the lowest quintile. In Panel B, the sample is 
ranked into quintiles based on the Kaplan and Zingales (1997) index for financial constraints (KZ). The low KZ sample represents 
the bottom quintile, or least financially constrained firms, and the high KZ sample is firms that are in the highest quintile, or the 
most financially constrained. RESIDUALSPI and the volatility variables (CV_CASHETR, CV_PTBI, and CV_OCF) are calculated 
over the period t-2 to t. In Panel A (B), columns (1) – (3) reports results for the low ETR (KZ) sample, and columns (4) – (6) report 
results for the high ETR (KZ) samples.  All continuous variables are winsorized at the 1st and 99th percentile and defined in 
Appendix A. P-values are reported in parenthesis, and symbols ***, **, and * denote significance at the 1%, 5%, and 10% level, 
respectively. 
  (1) (2) (3) (4) (5) (6) 
Panel A LOW ETR SAMPLE HIGH ETR SAMPLE 

Variables CV_CASHETR CV_CASHETR 
CV_CASHET

R CV_CASHETR CV_CASHETR 
CV_CASHET

R 
RESIDUALSPI 0.0233 0.0233 -0.0158 0.0085** 0.0085** 0.0119** 

 (0.268) (0.334) (0.623) (0.025) (0.025) (0.010) 
SIZE -0.0289** -0.0289** -0.0534 -0.0145*** -0.0145*** -0.0414*** 

 (0.015) (0.041) (0.224) (0.000) (0.000) (0.000) 
LEVERAGE 0.0778 0.0778 0.3343 0.0733*** 0.0733** 0.0985*** 

 (0.485) (0.561) (0.105) (0.001) (0.017) (0.005) 
FOREIGN_OP -0.0196 -0.0196 0.0536 0.0162** 0.0162* 0.0105 

 (0.629) (0.667) (0.446) (0.021) (0.090) (0.293) 
PPE -0.2489** -0.2489* -0.5720*** 0.0542** 0.0542 0.1095** 

 (0.026) (0.072) (0.009) (0.025) (0.131) (0.017) 
NOL 0.0213 0.0213 -0.0120 0.0146** 0.0146 0.0208** 

 (0.551) (0.616) (0.827) (0.041) (0.142) (0.030) 
DELTA_NOL 0.6411*** 0.6411*** 0.0026 -0.0278 -0.0278 0.0996 

 (0.002) (0.004) (0.991) (0.710) (0.803) (0.202) 
SEGMENTS -0.0070 -0.0070 0.0025 -0.0034 -0.0034 -0.0064*** 

 (0.612) (0.485) (0.888) (0.152) (0.184) (0.007) 
CASH -0.0279 -0.0279 0.0742 0.0163 0.0163 -0.0457 

 (0.810) (0.819) (0.657) (0.524) (0.634) (0.154) 
ROA -1.7096*** -1.7096*** -1.9789*** -1.3216*** -1.3216*** -0.9010*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
CV_PTBI 1.0283*** 1.0283*** 1.0376*** 0.2282*** 0.2282*** 0.2423*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
THREEYEARDACC 0.0140 0.0140 0.0621*** 0.0056** 0.0056* 0.0054 

 (0.318) (0.531) (0.001) (0.040) (0.095) (0.106) 
CV_OCF -0.0051 -0.0051 -0.0046 0.0018*** 0.0018*** 0.0010* 

 (0.138) (0.212) (0.243) (0.001) (0.008) (0.064) 
BTM 0.1286*** 0.1286*** 0.1358** 0.0327*** 0.0327*** 0.0132 

 (0.001) (0.006) (0.024) (0.000) (0.001) (0.190) 
RD -0.0554 -0.0554 0.0623 0.7436*** 0.7436*** 0.8771*** 

 (0.867) (0.885) (0.933) (0.000) (0.000) (0.000) 
CAPEX -0.2767 -0.2767 -0.2580 -0.1739** -0.1739* -0.2647*** 

 (0.360) (0.389) (0.519) (0.023) (0.053) (0.003) 
DEPRECIATION 1.5982*** 1.5982** 2.6174** -0.0211 -0.0211 -0.8174*** 

 (0.010) (0.030) (0.022) (0.882) (0.918) (0.001) 
RETURN_VOL 0.3757 0.3757 0.6423* 0.5611*** 0.5611*** 0.4060*** 

 (0.145) (0.220) (0.086) (0.000) (0.000) (0.000) 
AGE 0.0019 0.0019 -1.9593 0.0006*** 0.0006* -0.1149 

 (0.184) (0.256) (0.175) (0.008) (0.075) (0.408) 
INTERCEPT 0.9436*** 0.9436*** 41.0891 0.3144*** 0.3144*** 3.2856 

 (0.000) (0.000) (0.164) (0.000) (0.000) (0.326) 
Industry Fixed 
Effects 

Fama-French 
48 

Fama-French 
48 NONE 

Fama-French 
48 

Fama-French 
48 NONE 

Year Fixed Effects YES YES YES YES YES YES 
Firm Fixed Effects NO NO YES NO NO YES 
Firm Cluster NO YES NO NO YES NO 
Observations 8,228 8,228 7,463 8,252 8,252 7,612 
Adjusted R2 0.109 0.109 0.545 0.282 0.282 0.630 
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Panel B (1) (2) (3) (4) (5) (6) 
  LOW KZ SAMPLE HIGH KZ SAMPLE 
Variables CV_CASHETR CV_CASHETR CV_CASHETR CV_CASHETR CV_CASHETR CV_CASHETR 
RESIDUALSPI 0.0056 0.0056 0.0107 0.0480*** 0.0480*** 0.0401* 

 (0.647) (0.720) (0.518) (0.001) (0.007) (0.053) 
SIZE -0.0404*** -0.0404*** -0.1029*** -0.0303*** -0.0303*** -0.1471*** 

 (0.000) (0.000) (0.000) (0.000) (0.007) (0.000) 
LEVERAGE 0.1845** 0.1845** 0.0156 0.2467*** 0.2467** 0.3338** 

 (0.012) (0.023) (0.892) (0.002) (0.014) (0.014) 
FOREIGN_OP 0.0017 0.0017 0.0484 -0.0621** -0.0621* 0.0739 

 (0.937) (0.947) (0.155) (0.035) (0.071) (0.122) 
PPE 0.2316** 0.2316 0.0739 -0.0305 -0.0305 -0.0502 

 (0.042) (0.116) (0.705) (0.654) (0.715) (0.696) 
NOL 0.0745*** 0.0745*** 0.0641** 0.1877*** 0.1877*** 0.1246*** 

 (0.001) (0.007) (0.034) (0.000) (0.000) (0.001) 
DELTA_NOL 0.1661 0.1661 -0.2135 0.0232 0.0232 0.1507 

 (0.265) (0.532) (0.161) (0.914) (0.936) (0.529) 
SEGMENTS 0.0054 0.0054 0.0116 0.0043 0.0043 0.0056 

 (0.519) (0.402) (0.190) (0.652) (0.622) (0.611) 
CASH -0.0096 -0.0096 -0.0565 -0.0029 -0.0029 0.7692** 

 (0.864) (0.899) (0.449) (0.989) (0.991) (0.014) 
ROA -0.9637*** -0.9637*** -0.7234*** -1.4577*** -1.4577*** -0.3777 

 (0.000) (0.000) (0.001) (0.000) (0.001) (0.398) 
CV_PTBI 0.7956*** 0.7956*** 0.6449*** 0.6550*** 0.6550*** 0.4914*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
THREEYEARDACC 0.0088 0.0088 0.0144 0.0073 0.0073 -0.0077 

 (0.258) (0.463) (0.101) (0.453) (0.695) (0.563) 
CV_OCF 0.0048** 0.0048 0.0040* -0.0029 -0.0029 -0.0037 

 (0.021) (0.167) (0.058) (0.265) (0.295) (0.214) 
BTM 0.0652** 0.0652 0.0641 0.0883*** 0.0883** 0.1082*** 

 (0.040) (0.112) (0.136) (0.001) (0.011) (0.004) 
RD 1.2400*** 1.2400*** 0.3985 0.1649 0.1649 -0.1084 

 (0.000) (0.000) (0.264) (0.757) (0.764) (0.940) 
CAPEX -0.4896* -0.4896 -0.8814** -0.1490 -0.1490 -0.8768*** 

 (0.099) (0.191) (0.018) (0.441) (0.492) (0.000) 
DEPRECIATION -0.3375 -0.3375 0.4973 0.8407* 0.8407 0.3788 

 (0.487) (0.621) (0.505) (0.053) (0.125) (0.672) 
RETURN_VOL 1.3453*** 1.3453*** 0.5133** 1.3386*** 1.3386*** 1.3683*** 

 (0.000) (0.000) (0.032) (0.000) (0.000) (0.000) 
AGE 0.0014* 0.0014 0.2046 0.0021** 0.0021* -0.6501 

 (0.075) (0.105) (0.832) (0.021) (0.058) (0.563) 
INTERCEPT 0.2690*** 0.2690*** -3.8661 0.3550*** 0.3550*** 14.9196 

 (0.000) (0.000) (0.863) (0.000) (0.001) (0.530) 
Industry Fixed Effects Fama-French 48 Fama-French 48 NONE Fama-French 48 Fama-French 48 NONE 
Year Fixed Effects YES YES YES YES YES YES 
Firm Fixed Effects NO NO YES NO NO YES 
Firm Cluster NO YES NO NO YES NO 
Observations 8,175 8,175 7,672 8,191 8,191 7,645 
Adjusted R2 0.197 0.197 0.484 0.130 0.131 0.405 
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Table 6C 
Changes Analysis 

This table presents the results of the OLS regression of ∆CV_CASHETR on ∆RESIDUALSPI and other firm 
characteristics found in prior research to be determinants of tax avoidance (Mills et al. 1998; McGuire et al. 2012) 
and year, industry, and firm fixed effects. The sample is comprised of data from Compustat and CRSP spanning the 
sample period 1987-2017. ∆RESIDUALSPI and the volatility variables (∆CV_CASHETR, ∆CV_PTBI, and 
∆CV_OCF) are calculated as the value from t+3 to t+1 less the value from t to t-2. All other variables are calculated 
as the value in t+1 less the value in t. Column (1) reports the results for a baseline regression with year and industry 
fixed effects using Fama-French (1997) 48 industry classifications. Column (2) Also uses year and industry fixed 
effects but clusters standard errors by firm. Finally, column (3) includes year and firm fixed effects. All continuous 
variables are winsorized at the 1st and 99th percentile and defined in Appendix A. P-values are reported in 
parenthesis, and symbols ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively.  

(1) (2) (3) 
Variables ∆CV_CASHETR ∆CV_CASHETR ∆CV_CASHETR 
∆RESIDUALSPI 0.0365*** 0.0365*** 0.0310*** 

 (0.000) (0.000) (0.000) 
∆SIZE -0.0465*** -0.0465*** -0.0428*** 

 (0.000) (0.002) (0.003) 
∆LEVERAGE 0.2687*** 0.2687*** 0.2404*** 

 (0.000) (0.000) (0.000) 
∆FOREIGN_OP 0.0197** 0.0197** 0.0214** 

 (0.032) (0.019) (0.020) 
∆PPE -0.1720*** -0.1720*** -0.1430*** 

 (0.000) (0.000) (0.000) 
∆NOL 0.3125*** 0.3125*** 0.2918*** 

 (0.000) (0.000) (0.000) 
∆SEGMENTS -0.0027 -0.0027 -0.0036 

 (0.251) (0.185) (0.141) 
∆CASH -0.0582** -0.0582** -0.0542** 

 (0.026) (0.029) (0.043) 
∆ROA -0.7664*** -0.7664*** -0.7106*** 

 (0.000) (0.000) (0.000) 
∆CV_PTBI 0.4012*** 0.4012*** 0.3955*** 

 (0.000) (0.000) (0.000) 
∆DISC_ACC 0.0008 0.0008 -0.0002 

 (0.784) (0.744) (0.951) 
∆CV_OCF 0.0025*** 0.0025*** 0.0022*** 

 (0.000) (0.000) (0.000) 
∆BTM 0.0950*** 0.0950*** 0.0884*** 

 (0.000) (0.000) (0.000) 
∆RD -0.1675 -0.1675 -0.1651 

 (0.322) (0.380) (0.347) 
∆CAPEX -0.0000 -0.0000* -0.0000 

 (0.215) (0.070) (0.119) 
∆DEPRECIATION 0.4844** 0.4844* 0.4499* 

 (0.043) (0.070) (0.068) 
INTERCEPT 0.0102*** -0.1564*** 0.0093*** 

 (0.001) (0.007) (0.003) 
Industry Fixed Effects Fama-French 48 Fama-French 48 NONE 
Year Fixed Effects YES YES YES 
Firm Fixed Effects NO NO YES 
Firm Cluster NO YES NO 
Observations 31,503 31,503 31,083 
Adjusted R2 0.134 0.134 0.211 

 

  



 

92 

 

Online Appendix D 

Table 1D 
Stock Price Informativeness and ETR Volatility 

This table presents the results of the OLS regression of ETRVOL on THREEYEARSPI and other firm characteristics found in prior 
research to be determinants of ETR volatility (Guenther et al. 2017; McGuire et al. 2013) and year, industry, and firm fixed effects. 
The sample is comprised of data from Compustat and CRSP spanning the sample period 1987-2017. THREEYEARSPI and the 
volatility variables (ETRVOL, PIVOL, and OCFVOL) are calculated over the period t-2 to t. All other variables are calculated for 
year t. Column (1) reports the results for a baseline regression without THREEYEARSPI, and columns (2), (3) and (4) report results 
for regressions including THREEYEARSPI and various fixed effects specifications. Industry fixed effects are calculated using 
Fama-French (1997) 48 industry classifications. The F-test reports the F statistic and p-value for adding THREEYEARSPI between 
columns (1) and (2). All continuous variables are winsorized at the 1st and 99th percentile and defined in Appendix A. P-values are 
reported in parenthesis, and symbols ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively. 
Panel A (1) (2) (3) (4) 
Variables ETRVOL ETRVOL ETRVOL ETRVOL 
THREEYEARSPI  0.0012** 0.0028*** 0.0004 

  (0.038) (0.000) (0.607) 
SIZE -0.0064*** -0.0057*** -0.0016** -0.0093*** 

 (0.000) (0.000) (0.017) (0.000) 
LEVERAGE 0.0030 0.0019 0.0344*** 0.0260*** 

 (0.403) (0.610) (0.000) (0.000) 
FOREIGN_OP 0.0066*** 0.0066*** 0.0079*** 0.0013 

 (0.000) (0.000) (0.000) (0.443) 
PPE -0.0315*** -0.0315*** -0.0193*** -0.0357*** 

 (0.000) (0.000) (0.000) (0.000) 
NOL -0.0105*** -0.0105*** 0.0125*** -0.0034** 

 (0.000) (0.000) (0.000) (0.019) 
DELTA_NOL 0.0524*** 0.0526*** 0.0101 0.0399*** 

 (0.000) (0.000) (0.370) (0.000) 
SEGMENTS -0.0007* -0.0007* 0.0005 -0.0012*** 

 (0.097) (0.098) (0.287) (0.003) 
CASH -0.0081** -0.0078* 0.0088* -0.0196*** 

 (0.047) (0.055) (0.070) (0.000) 
ROA -0.3739*** -0.3721*** -0.2781*** -0.3324*** 

 (0.000) (0.000) (0.000) (0.000) 
PIVOL 0.1252*** 0.1251*** 0.1138*** 0.1162*** 

 (0.000) (0.000) (0.000) (0.000) 
DISC_ACC 0.0007 0.0007 0.0001 -0.0005 

 (0.374) (0.399) (0.874) (0.547) 
OCFVOL 0.0001 0.0001 0.0003** 0.0002* 

 (0.285) (0.275) (0.027) (0.079) 
BTM 0.0259*** 0.0253*** 0.0082*** 0.0265*** 

 (0.000) (0.000) (0.000) (0.000) 
RD -0.0325*** -0.0300** 0.0622*** -0.0038 

 (0.007) (0.012) (0.000) (0.872) 
CAPX -0.0960*** -0.0949*** -0.0588*** -0.0705*** 

 (0.000) (0.000) (0.000) (0.000) 
DEPRECIATION 0.1405*** 0.1389*** -0.0282 0.1176*** 

 (0.000) (0.000) (0.332) (0.001) 
INTERCEPT 0.1356*** 0.1284*** 0.0505*** 0.1505*** 

 (0.000) (0.000) (0.000) (0.000) 
Industry Fixed Effects Fama-French 48 Fama-French 48 Fama-French 48 NONE 
Year Fixed Effects YES YES YES YES 
Firm Fixed Effects NO NO NO YES 
Firm Cluster NO NO YES NO 
Observations 42,349 42,349 42,349 41,700 
Adjusted R2 0.224 0.225 0.225 0.468 
F Test for FIVEYEARPSI F(1, 42,349) = 4.31   
  p>F = 0.0379     
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Table 2D 
Isolating Tax Information in Stock Prices 

Panel A reports the OLS regression of ETRVOL on THREEYEARSPI and other firm characteristics found in prior research to be 
determinants of tax avoidance (Mills et al. 1998; McGuire et al. 2012) and year, industry, and firm fixed effects. The sample is 
comprised of data from Compustat and CRSP spanning the sample period 1987-2017 as well as economic policy uncertainty 
(EPU) data from Baker et al. (2016). The EPU index contains a component that specifically measures uncertainty about changes in 
the tax code, and the sample is ranked and split based on the three year average of this component from year t to t – 2. In Panel A, 
Columns (1) - (3) report the results for the bottom quintile of observations (i.e., the years with the least uncertainty about tax code 
changes) and columns (4) - (6) report results for the top quintile of observations (i.e., the years with the most uncertainty about tax 
code changes). Panel B reports results for OLS regressions examining the effect of price informativeness on ETR volatility for 
Deloitte audit clients during the period 2006 – 2012. DELOITTE is an indicator variable equal to one if the firm was audited by 
Deloitte and paid for auditor provided tax services. The sample is comprised of firm-year observations with nonzero values for tax 
fees paid to auditors. Columns (1) – (3) report results for various fixed effect specifications.  Finally, Panel C reports results for 
OLS regressions of ETRVOL on THREEYEARTAXSPI where THREEYEARTAXSPI is constructed using release dates of IRS 
bulletins. Columns (1) – (3) report results for various fixed effect specifications. Industry fixed effects are Fama-French (1997) 48 
industry specifications. All continuous variables are winsorized at the 1st and 99th percentile and defined in Appendix A. P-values 
are reported in parenthesis, and symbols ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively. 
Panel A (1) (2) (3) (4) (5) (2) 
  Low EPU Sample High EPU Sample 
Variables ETRVOL ETRVOL ETRVOL ETRVOL ETRVOL ETRVOL 
THREEYEARSPI 0.0010 0.0010 0.0048* 0.0013*** 0.0013** 0.0037 

 (0.520) (0.602) (0.076) (0.002) (0.020) (0.127) 
SIZE -0.0059*** -0.0059*** -0.0179*** -0.0037*** -0.0037*** -0.0206*** 

 (0.000) (0.002) (0.000) (0.000) (0.006) (0.000) 
LEVERAGE 0.0313*** 0.0313** 0.0127 -0.0340*** -0.0340*** 0.0098 

 (0.003) (0.016) (0.513) (0.000) (0.003) (0.510) 
FOREIGN_OP 0.0061* 0.0061 -0.0047 0.0004 0.0004 0.0016 

 (0.070) (0.109) (0.457) (0.868) (0.907) (0.695) 
PPE -0.0423*** -0.0423*** -0.0508** -0.0030 -0.0030 0.0304 

 (0.000) (0.000) (0.012) (0.728) (0.819) (0.112) 
NOL -0.0144*** -0.0144*** -0.0030 -0.0096*** -0.0096*** 0.0026 

 (0.000) (0.001) (0.584) (0.000) (0.002) (0.479) 
DELTA_NOL 0.2275*** 0.2275*** 0.1396** -0.0184 -0.0184 -0.0305* 

 (0.000) (0.000) (0.013) (0.262) (0.384) (0.059) 
SEGMENTS -0.0075 -0.0075 -0.0024 0.0008 0.0008 0.0013 

 (0.258) (0.258) (0.253) (0.548) (0.431) (0.237) 
CASH -0.0159 -0.0159 -0.0082 -0.0042 -0.0042 -0.0144 

 (0.142) (0.219) (0.622) (0.626) (0.715) (0.232) 
ROA -0.4386*** -0.4386*** -0.3794*** -0.2799*** -0.2799*** -0.2127*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
PIVOL 0.1359*** 0.1359*** 0.1208*** 0.1338*** 0.1338*** 0.1243*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
DISC_ACC 0.0331** 0.0331* 0.0535*** -0.0004 -0.0004 0.0014 

 (0.027) (0.066) (0.003) (0.807) (0.792) (0.274) 
OCFVOL 0.0006** 0.0006* 0.0003 0.0003 0.0003 0.0002 

 (0.032) (0.096) (0.390) (0.384) (0.546) (0.556) 
BTM 0.0355*** 0.0355*** 0.0417*** 0.0111*** 0.0111** 0.0198*** 

 (0.000) (0.000) (0.000) (0.001) (0.044) (0.000) 
RD 0.0384 0.0384 -0.0058 -0.0656** -0.0656 -0.1570* 

 (0.180) (0.272) (0.942) (0.022) (0.160) (0.071) 
CAPX -0.0672*** -0.0672** -0.0259 -0.1502*** -0.1502*** -0.1465*** 

 (0.004) (0.015) (0.440) (0.000) (0.001) (0.000) 
DEPRECIATION -0.0176 -0.0176 0.0957 0.2294*** 0.2294*** -0.1084 

 (0.756) (0.799) (0.429) (0.000) (0.006) (0.325) 
INTERCEPT 0.2151*** 0.2151*** 0.1776*** 0.1455*** 0.1455*** 0.2130*** 

 (0.000) (0.000) (0.000) (0.000) (0.001) (0.000) 
Industry Fixed Effects Fama-French 48 Fama-French 48 NO Fama-French 48 Fama-French 48 NO 
Year Fixed Effects YES YES YES YES YES YES 
Firm Fixed Effects NO NO YES NO NO YES 
Firm Cluster NO YES NO NO YES YES 
Observations 6,163 6,163 5,343 8,270 8,270 7,966 
Adjusted R2 0.255 0.255 0.698 0.220 0.220 0.648 
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Panel B (1) (2) (3) 
Variables ETRVOL ETRVOL ETRVOL 
THREEYEARSPI 0.0024* 0.0323*** 0.0054** 

 (0.093) (0.001) (0.029) 
DELOITTE -0.0388 -0.0388 -0.0081 

 (0.177) (0.331) (0.474) 
DELOITTExTHREEYEARSPI 0.0429* 0.0429 0.0125*** 

 (0.091) (0.110) (0.001) 
SIZE -0.0050*** -0.0050*** -0.0180*** 

 (0.000) (0.001) (0.000) 
LEVERAGE 0.0014 0.0014 0.0162 

 (0.872) (0.909) (0.288) 
FOREIGN_OP 0.0017 0.0017 0.0029 

 (0.529) (0.647) (0.510) 
PPE -0.0006 -0.0006 -0.0298 

 (0.953) (0.971) (0.163) 
NOL -0.0113*** -0.0113*** -0.0012 

 (0.000) (0.001) (0.740) 
DELTA_NOL 0.0157 0.0157 -0.0066 

 (0.389) (0.481) (0.710) 
SEGMENTS -0.0021 -0.0021 -0.0021 

 (0.938) (0.948) (0.842) 
CASH -0.0087 -0.0087 -0.0134 

 (0.349) (0.491) (0.278) 
ROA -0.3391*** -0.3391*** -0.2605*** 

 (0.000) (0.000) (0.000) 
PIVOL 0.1152*** 0.1152*** 0.1055*** 

 (0.000) (0.000) (0.000) 
DISC_ACC 0.0022 0.0022 0.0051* 

 (0.502) (0.538) (0.070) 
OCFVOL 0.0005 0.0005 0.0004 

 (0.140) (0.317) (0.275) 
BTM 0.0108*** 0.0108** 0.0154*** 

 (0.004) (0.045) (0.002) 
RD -0.0428 -0.0428 0.0174 

 (0.153) (0.352) (0.826) 
CAPX -0.1032*** -0.1032** -0.0728* 

 (0.002) (0.031) (0.065) 
DEPRECIATION 0.1457** 0.1457 0.0226 

 (0.015) (0.121) (0.852) 
INTERCEPT 0.1247*** 0.1412*** 0.2094*** 

 (0.000) (0.000) (0.000) 
Industry Fixed Effects Fama-French 48 Fama-French 48 NO 
Year Fixed Effects YES YES YES 
Firm Fixed Effects NO NO YES 
Firm Cluster YES YES NO 
Observations 7,268 7,268 6,828 
Adjusted R2 0.192 0.192 0.608 
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Panel C (1) (2) (3) 
Variables ETRVOL ETRVOL ETRVOL 
THREEYEARTAXSPI 0.0110** 0.0110*** 0.0014* 

 (0.000) (0.000) (0.084) 
SIZE -0.0058*** -0.0058*** -0.0065*** 

 (0.000) (0.000) (0.000) 
LEVERAGE -0.0093** -0.0093 0.0248*** 

 (0.025) (0.141) (0.000) 
FOREIGN_OP 0.0065*** 0.0065*** 0.0007 

 (0.000) (0.002) (0.734) 
PPE -0.0248*** -0.0248*** -0.0276*** 

 (0.000) (0.001) (0.001) 
NOL -0.0096*** -0.0096*** -0.0000 

 (0.000) (0.000) (0.981) 
DELTA_NOL 0.0444*** 0.0444*** 0.0386*** 

 (0.000) (0.000) (0.000) 
SEGMENTS -0.0007* -0.0007* -0.0014*** 

 (0.087) (0.084) (0.000) 
CASH -0.0012 -0.0012 -0.0186*** 

 (0.800) (0.860) (0.001) 
ROA -0.3376*** -0.3376*** -0.2852*** 

 (0.000) (0.000) (0.000) 
PIVOL 0.1165*** 0.1165*** 0.1139*** 

 (0.000) (0.000) (0.000) 
DISC_ACC 0.0003 0.0003 -0.0004 

 (0.678) (0.717) (0.630) 
OCFVOL 0.0003* 0.0003 0.0004*** 

 (0.069) (0.188) (0.004) 
BTM 0.0215*** 0.0215*** 0.0196*** 

 (0.000) (0.000) (0.000) 
RD -0.0455*** -0.0455* -0.0023 

 (0.002) (0.056) (0.938) 
CAPX -0.0997*** -0.0997*** -0.0919*** 

 (0.000) (0.000) (0.000) 
DEPRECIATION 0.1740*** 0.1740*** 0.1434*** 

 (0.000) (0.000) (0.001) 
INTERCEPT 0.1303*** 0.1303*** 0.1326*** 

 (0.000) (0.000) (0.000) 
Industry Fixed Effects Fama-French 48 Fama-French 48 NONE 
Year Fixed Effects YES YES YES 
Firm Fixed Effects NO NO YES 
Firm Cluster NO YES NO 
Observations 30,813 30,813 30,202 
Adjusted R2 0.203 0.203 0.470 
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Table 3D 
Samples Split by ETR 

This table presents the results of the OLS regression of ETRVOL on THREEYEARSPI and other firm characteristics found in prior 
research to be determinants of tax avoidance (Mills et al. 1998; McGuire et al. 2012) and year, industry, and firm fixed effects. The 
sample is comprised of data from Compustat and CRSP spanning the sample period 1987-2017. In Panel A, the sample is ranked 
into quintiles based on the mean three year cash ETR for the period t-4 to t, and the high ETR sample represents the firms in the 
highest quintile, and the low ETR sample is comprised of the firms in the lowest quintile. In Panel B, the sample is ranked into 
quintiles based on the Kaplan and Zingales (1997) index for financial constraints (KZ). The low KZ sample represents the bottom 
quintile, or least financially constrained firms, and the high KZ sample is firms that are in the highest quintile, or the most 
financially constrained. THREEYEARSPI and the volatility variables (ETRVOL, CV_PTBI, and CV_OCF) are calculated over the 
period t-2 to t. In Panel A (B), columns (1) – (3) reports results for the low ETR (KZ) sample, and columns (4) – (6) report results 
for the high ETR (KZ) samples.  All continuous variables are winsorized at the 1st and 99th percentile and defined in Appendix A. 
P-values are reported in parenthesis, and symbols ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively. 
  (1) (2) (3) (4) (5) (6) 
Panel A LOW ETR SAMPLE HIGH ETR SAMPLE 
Variables ETRVOL ETRVOL ETRVOL ETRVOL ETRVOL ETRVOL 
THREEYEARSPI -0.0006 -0.0006 -0.0041** 0.3300*** 0.3300*** 0.0037* 

 (0.634) (0.716) (0.035) (0.002) (0.002) (0.071) 
SIZE -0.0018 -0.0018 -0.0022 -0.0059*** -0.0059*** -0.0227*** 

 (0.117) (0.217) (0.473) (0.000) (0.008) (0.000) 
LEVERAGE 0.0012 0.0012 0.0323** 0.0574*** 0.0574*** 0.0592*** 

 (0.884) (0.918) (0.017) (0.000) (0.000) (0.000) 
FOREIGN_OP 0.0113*** 0.0113*** 0.0050 0.0075** 0.0075 0.0025 

 (0.000) (0.003) (0.266) (0.034) (0.134) (0.607) 
PPE -0.0281*** -0.0281** -0.0668*** 0.0158 0.0158 -0.0102 

 (0.000) (0.010) (0.000) (0.199) (0.404) (0.639) 
NOL -0.0125*** -0.0125*** -0.0105*** 0.0097*** 0.0097* 0.0091* 

 (0.000) (0.000) (0.002) (0.007) (0.058) (0.052) 
DELTA_NOL 0.0438*** 0.0438** 0.0116 -0.0354 -0.0354 0.0020 

 (0.009) (0.010) (0.492) (0.448) (0.509) (0.964) 
SEGMENTS -0.0013 -0.0013* -0.0022** -0.0011 -0.0011 -0.0019 

 (0.198) (0.056) (0.046) (0.386) (0.354) (0.107) 
CASH -0.0005 -0.0005 0.0078 0.0351*** 0.0351* -0.0045 

 (0.955) (0.962) (0.481) (0.006) (0.054) (0.773) 
ROA -0.1553*** -0.1553*** -0.1830*** -0.5771*** -0.5771*** -0.3844*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
PIVOL 0.0706*** 0.0706*** 0.0705*** 0.1848*** 0.1848*** 0.1749*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
DISC_ACC 0.0029 0.0029 0.0041** 0.0006 0.0006 -0.0041 

 (0.140) (0.201) (0.036) (0.838) (0.864) (0.103) 
OCFVOL -0.0007** -0.0007* -0.0004 0.0010*** 0.0010** 0.0004 

 (0.010) (0.054) (0.132) (0.003) (0.014) (0.168) 
BTM 0.0170*** 0.0170*** 0.0128*** 0.0271*** 0.0271*** 0.0229*** 

 (0.000) (0.000) (0.002) (0.000) (0.000) (0.000) 
RD -0.0734*** -0.0734** -0.1067** 0.3059*** 0.3059*** 0.3532*** 

 (0.002) (0.011) (0.032) (0.000) (0.000) (0.002) 
CAPX -0.0643*** -0.0643*** 0.0005 -0.0478 -0.0478 -0.0730* 

 (0.003) (0.008) (0.986) (0.222) (0.315) (0.085) 
DEPRECIATION 0.1874*** 0.1874*** 0.2935*** -0.2081*** -0.2081* -0.4440*** 

 (0.000) (0.001) (0.000) (0.006) (0.054) (0.000) 
INTERCEPT 0.0717*** 0.1636*** 0.0837*** 0.1429*** 0.1948*** 0.2561*** 

 (0.000) (0.006) (0.000) (0.000) (0.000) (0.000) 
Industry Fixed Effects Fama-French 48 Fama-French 48 NONE Fama-French 48 Fama-French 48 NONE 
Year Fixed Effects YES YES YES YES YES YES 
Firm Fixed Effects NO NO YES NO NO YES 
Firm Cluster NO YES NO NO YES NO 
Observations 6,456 6,456 5,888 6,459 6,448 5,997 
Adjusted R2 0.152 0.152 0.511 0.379 0.282 0.710 
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Panel B (1) (2) (3) (4) (5) (6) 

  LOW KZ SAMPLE HIGH KZ SAMPLE 

Variables ETRVOL ETRVOL ETRVOL ETRVOL ETRVOL ETRVOL 

THREEYEARSPI 0.0029** 0.0029 0.0006 0.0192*** 0.0192** 0.0017*** 

 (0.028) (0.114) (0.740) (0.000) (0.021) (0.001) 

SIZE -0.0056*** -0.0056*** -0.0112*** -0.0062*** -0.0062*** -0.0150*** 

 (0.000) (0.000) (0.000) (0.000) (0.002) (0.000) 

LEVERAGE 0.0034 0.0034 0.0143 -0.0150* -0.0150 0.0372*** 

 (0.701) (0.760) (0.297) (0.083) (0.205) (0.006) 

FOREIGN_OP 0.0029 0.0029 -0.0035 0.0100*** 0.0100** 0.0112** 

 (0.277) (0.427) (0.377) (0.002) (0.028) (0.021) 

PPE -0.0056 -0.0056 -0.0435* -0.0466*** -0.0466*** -0.0414*** 

 (0.678) (0.750) (0.062) (0.000) (0.000) (0.001) 

NOL -0.0149*** -0.0149*** -0.0047 -0.0121*** -0.0121*** -0.0076** 

 (0.000) (0.000) (0.190) (0.000) (0.001) (0.040) 

DELTA_NOL 0.0632*** 0.0632*** 0.0383** 0.0243 0.0243 0.0293 

 (0.000) (0.006) (0.034) (0.303) (0.352) (0.222) 

SEGMENTS 0.0016 0.0016 0.0016 -0.0008 -0.0008 -0.0013 

 (0.108) (0.140) (0.121) (0.424) (0.389) (0.239) 

CASH -0.0091 -0.0091 -0.0353*** 0.0561** 0.0561* 0.0343 

 (0.166) (0.305) (0.000) (0.017) (0.087) (0.276) 

ROA -0.2795*** -0.2795*** -0.2235*** -0.5245*** -0.5245*** -0.4539*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

PIVOL 0.1082*** 0.1082*** 0.1050*** 0.1136*** 0.1136*** 0.0998*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

DISC_ACC 0.0025 0.0025 0.0007 0.0007 0.0007 -0.0011 

 (0.156) (0.268) (0.693) (0.730) (0.753) (0.559) 

OCFVOL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0001 

 (0.863) (0.894) (0.955) (0.992) (0.993) (0.832) 

BTM 0.0276*** 0.0276*** 0.0223*** 0.0198*** 0.0198*** 0.0182*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

RD -0.0174 -0.0174 0.0017 -0.0252 -0.0252 -0.0070 

 (0.392) (0.547) (0.966) (0.674) (0.755) (0.962) 

CAPX -0.0628* -0.0628 -0.0559 -0.1249*** -0.1249*** -0.0745*** 

 (0.071) (0.111) (0.194) (0.000) (0.000) (0.003) 

DEPRECIATION 0.0020 0.0020 0.1425 0.1674*** 0.1674** 0.1354 

 (0.973) (0.981) (0.104) (0.000) (0.011) (0.133) 

INTERCEPT 0.1145*** 0.1145*** 0.1546*** 0.1676*** 0.1676*** 0.2126*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Industry Fixed Effects Fama-French 48 Fama-French 48 NONE Fama-French 48 Fama-French 48 NONE 

Year Fixed Effects YES YES YES YES YES YES 

Firm Fixed Effects NO NO YES NO NO YES 

Firm Cluster NO YES NO NO YES NO 

Observations 8,457 8,457 7,899 8,457 8,457 7,872 

Adjusted R2 0.222 0.222 0.531 0.229 0.229 0.555 
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Table 4D 
Changes Analysis 

This table presents the results of the OLS regression of ∆ETRVOL on ∆SPI and other firm characteristics found in prior research to 
be determinants of tax risk (Guenther et al. 2017; McGuire et al. 2013) and year, industry, and firm fixed effects. The sample is 
comprised of data from Compustat and CRSP spanning the sample period 1987-2017. DELTAPSI and the volatility variables 
(∆ETRVOL, ∆PIVOL, and ∆OCFVOL) are calculated as the value from t+3 to t+1 less the value from t to t-2. All other variables 
are calculated as the value in t+1 less the value in t. Column (1) reports the results for a baseline regression with year and industry 
fixed effects using Fama-French (1997) 48 industry classifications. Column (2) Also uses year and industry fixed effects but 
clusters standard errors by firm. Finally, Column (3) includes year and firm fixed effects. All continuous variables are winsorized 
at the 1st and 99th percentile and defined in Appendix A. P-values are reported in parenthesis, and symbols ***, **, and * denote 
significance at the 1%, 5%, and 10% level, respectively. 
  (1) (2) (3) 
Variables ∆ETRVOL ∆ETRVOL ∆ETRVOL 
∆SPI 0.0044*** 0.0044*** 0.0036*** 

 (0.000) (0.001) (0.000) 
∆SIZE 0.0311*** 0.0311*** 0.0287*** 

 (0.000) (0.000) (0.000) 
∆LEVERAGE 0.0042 0.0042 0.0058 

 (0.691) (0.713) (0.594) 
∆FI -0.0021 -0.0021 -0.0003 

 (0.430) (0.421) (0.923) 
∆PPE -0.0489*** -0.0489*** -0.0450*** 

 (0.000) (0.000) (0.000) 
∆NOL -0.0843*** -0.0843*** -0.0685*** 

 (0.000) (0.000) (0.000) 
∆ROA -0.3157*** -0.3157*** -0.3047*** 

 (0.000) (0.000) (0.000) 
∆PIVOL 0.1154*** 0.1154*** 0.1167*** 

 (0.000) (0.000) (0.000) 
∆DISC_ACC 0.0016* 0.0016** 0.0014* 

 (0.068) (0.020) (0.097) 
∆OCFVOL 0.0006*** 0.0006*** 0.0007*** 

 (0.000) (0.004) (0.000) 
∆BTM 0.0380*** 0.0380*** 0.0338*** 

 (0.000) (0.000) (0.000) 
∆RD -0.1670*** -0.1670*** -0.1753*** 

 (0.001) (0.004) (0.001) 
∆CAPEX -0.0000 -0.0000 -0.0000 

 (0.401) (0.159) (0.420) 
∆CASH -0.0188** -0.0188** -0.0153* 

 (0.015) (0.027) (0.054) 
∆DEP -0.0889 -0.0889 -0.0718 

 (0.208) (0.273) (0.326) 
∆SEGMENTS 0.0003 0.0003 0.0002 

 (0.645) (0.556) (0.768) 
INTERCEPT -0.0025*** -0.0025*** -0.0024*** 

 (0.005) (0.006) (0.010) 
Industry Fixed Effects Fama-French 48 Fama-French 48 NONE 
Year Fixed Effects YES YES YES 
Firm Fixed Effects NO NO YES 
Firm Cluster NO YES NO 
Observations 31,503 31,503 31,083 
Adjusted R2 0.121 0.121 0.226 
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