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Tax Avoidance and Corporate Investment Behavior:
The Role of the Information Environment

Abstract

We investigate whether tax avoidance is associated with greater investment and overinvestment.
We further test whether the firm’s information environment moderates this association. We find
that tax avoidance is associated with more efficient investment behavior when the firm’s
information environment is richer. Our results are robust across multiple measures of tax
avoidance and multiple proxies for the quality of the information environment. These findings
highlight the important role of financial information in corporate investment decisions and enhance
our understanding of the link between tax avoidance and agency costs.



1. Introduction

This study addresses two complementary research questions. First, given that tax avoidance
frees up cash, how will it affect a firm’s investment behavior? In particular, do firms overinvest
using tax cash savings and to what extent is tax avoidance associated with overinvestment. Second,
in light of the monitoring role of the information environment on corporate investment decisions
(e.g., Biddle and Hilary, 2006), does the quality of the information environment, operationalized
using financial reporting quality and analyst forecast attributes, moderate the association between
tax avoidance and investment/overinvestment?

Although tax savings are typically viewed as a transfer of wealth from the government to
shareholders, prior studies show that tax savings may not fully transfer to shareholders due to rent
extraction through complicated business structures, among other reasons (Desai and Dharmapala,
2009a, 2009b). In this paper, we conjecture that a reason why corporate tax avoidance may not
fully benefit shareholders is due to inefficient investment behavior. Unlike prior studies which
focus on Tobin’s Q to detect rent extraction (Desai and Dharmapala, 2009a, 2009b; Blaylock,
2016), we focus on investment behavior, which is a more direct measure than Tobin’s Q to detect
rent extraction as it captures managers’ own actions rather than the perception of outside
shareholders.

Jensen’s free cash flow hypothesis (1986) states that managers have a tendency to invest
more than is optimal for the firm for personal gain at the expense of shareholders when monitoring
mechanisms are weak. Tax savings are often substantial and represent potential resources that can
facilitate empire building. Therefore, in light of the free cash flow hypothesis (1986), tax savings
are more likely to be wasted in the absence of effective monitoring devices. At the same time, an

extensive literature documents the monitoring role of the corporate information environment in



mitigating managerial opportunism and suboptimal investment decisions (Bushman and Smith,
2001; Biddle et al., 2009; Armstrong et al., 2010; Beatty et al., 2010; Shroff et al., 2014). A firm’s
information environment depends both on internally generated financial reports and on disclosures
and information provided by the firm’s information intermediaries. Shareholders can use
information provided by both the corporation and by external parties to evaluate and monitor
managerial behavior. However, the role of a firm’s information environment in constraining the
ability of a manager to extract rent in a tax avoidance context has not been documented previously.
This study fills this void in the literature and responds to the call for more research on tax avoidance
in the agency framework (Scholes et al., 2005; Desai and Dharmapala, 2009a).

As Hanlon and Heitzman (2010) note, tax avoidance can occur through complex tax
strategies such as transfer pricing, sheltering, mergers and acquisition, and compensation, among
others. Theory suggests that self-interested managers deliberately structure transactions in a
complex manner to reduce corporate taxes and divert corporate resources for private use (Desai et
al., 2007). Desai and Dharmarpala (2009a) posit that well-governed firms are more likely to have
internal control mechanisms that deter managerial diversion of firm resources, and claim that
managers’ equity incentives will reduce tax avoidance behavior only in well-governed firms.
Empirical evidence does not strictly support this prediction. Armstrong et al. (2015) find no
relationship between various internal corporate governance mechanisms and tax avoidance.
Similarly, Blaylock (2016) explores whether tax avoidance is linked to managerial rent extraction
and how this link is affected by corporate governance. He does not find convincing evidence that
firms with weak corporate governance, whose tax avoidance is more likely to represent rent

extraction, make less efficient investment decisions.



However, Armstrong et al. (2012a) suggest that examining a firm’s internal governance
mechanisms separately does not provide a complete picture of the firm’s governance environment,
as its information environment is a critical part of the governance. Thus, we recognize that a firm’s
tax planning strategy, corporate governance, and information environment are likely to be jointly
determined and are intertwined in a rather complex manner (Desai and Dharmapala, 2009b;
Balakrishnan et al., 2012). For instance, agency problems due to the separation of ownership and
control can affect not only a manager’s tax strategy but also the design of incentive contracts and
firm disclosure strategy. Further, since tax planning often involves complex structuring of
transactions, it can increase both the operational and informational complexity of the firm. Thus,
by conditioning on the quality of the firm’s information environment, while controlling for the
strength of its internal governance mechanisms, one is likely to gain a deeper understanding of
whether tax avoidance is associated with managerial rent extraction.

In this study, we characterize tax avoidance as a firm’s action of paying lower tax than its
peers, i.e., firms of similar size in the same industry. We use two primary measures of tax
avoidance - three-year cash effective tax rates (CETRS) and three-year GAAP effective tax rates
(GAAPETRs) (Balakrishnan et al., 2012). We define a firm’s information environment as the
availability and quality of information available through financial statements and information
intermediaries, and operationalize it using tests of financial reporting quality and analyst forecast
measures. Specifically, we employ two measures of the information environment — an internal
measure based on the firm’s financial reporting quality and an external one derived from analyst
forecast properties. The first measure is extracted from three financial reporting quality proxies,
i.e., performance-matched discretionary accruals, discretionary working capital accruals, and

discretionary revenues (Chen et al., 2011), and the second measure is a composite measure of three



analyst variables, i.e., analyst coverage, forecast errors and forecast dispersion. These proxies are
intended to capture the quality of information provided by a firm and its information intermediaries.

We examine the moderating role of the information environment in how a firm’s
investment behavior — both the total amount of investment and the amount of investment vis-a-vis
a firm’s ex-ante likelihood of overinvestment — varies with tax avoidance. A higher quality
information environment can deter opportunistic managerial behavior by increasing transparency
(thus increasing the likelihood of detection and sanctions) and by facilitating more efficient
contracting to prevent value-destroying corporate decisions (Jensen and Meckling, 1976). In our
sample, tax avoidance is positively associated with both overall investment and overinvestment,
but having a richer information environment mitigates these relationships. These results hold even
after controlling for corporate governance mechanisms, highlighting the unique role of the
information environment on investment behavior in the presence of tax avoidance.

This study contributes to the literature in several ways. First, our study contributes to the
stream of literature that examines the relation between corporate tax planning and firm value by
identifying a potential link between corporate tax avoidance and firm value creation. To the extent
that tax avoidance results in substantial cash tax savings (Dyreng et al., 2008), a manager can
either misuse it or engage in value-creating activities. Our results suggest that a manager in a firm
with greater informational transparency can use the cash savings from tax planning to make better
investment decisions. Second, this study extends the literature on how a firm’s information
environment affects its investment behavior (Hope and Thomas, 2008; McNichols and Stubben,
2008; Biddle et al., 2009; Shroff et al., 2014). We contribute to this line of research by
documenting the disciplining role of the firm’s information environment in limiting potential

agency costs associated with the complex nature of a firm’s tax planning and its investments. Third,



this study advances our understanding of the relationship between corporate governance and
managerial rent extraction in the context of tax avoidance. Armstrong et al. (2012a) argue that a
firm’s information environment is a crucial input when designing corporate governance
mechanisms to reduce the information asymmetry between shareholders and managers. In line
with this intuition, by jointly considering a firm’s internal governance mechanisms and its
information environment on the value-enhancing role of potential cash tax savings, this study helps
us better understand the complex relationship between corporate governance and managerial rent
extraction from aggressive corporate tax strategies.

This paper proceeds as follows. Section 2 summarizes the prior literature. Section 3
develops the hypotheses. Section 4 describes the research design. Section 5 presents the findings.

Section 6 concludes and discusses some implications for stakeholders.

2. Literature Review

Prior research documents a variety of firm characteristics as the determinants of tax
avoidance. Gupta and Newberry (1997) find that effective tax rates are positively associated with
leverage and capital intensity, and negatively associated with firm profitability. Rego (2003) finds
that multinational corporations with more foreign operations have lower effective tax rates. Recent
studies find that firms using tax shelters tend to be more profitable, have greater foreign operations,
more research and development expenditures, and have less leverage (Graham and Tucker, 2006;
Wilson, 2009; Lisowsky, 2010).

In addition, some studies’ findings are consistent with managerial risk-taking incentives
being an important determinant of tax avoidance. Hanlon et al. (2007), Rego and Wilson (2012)

and Armstrong et al. (2015) find that firms in which managers have high risk-taking equity



incentives engage in more tax avoidance. Minnick and Noga (2010) find that the pay-performance
sensitivities of both CEOs and board directors are positively associated with tax avoidance
(reflected in lower long-term CETRs and GAAPETRs). Chyz (2013) finds that executives who
exhibit a propensity for personal tax evasion are associated with tax sheltering at the firm level.
Further, an emerging literature suggests that overconfident and risk-taking managers tend to
engage in tax avoidance (Rego and Wilson, 2012; Chyz et al., 2015; Armstrong et al., 2015).!
Finally, Dyreng et al. (2010) find that managerial fixed effects are significantly associated with a
firm’s tax avoidance, while common individual characteristics, such as education, gender and age,
cannot explain this variation.

Slemrod (2004) acknowledges the need to analyze the dynamics of tax avoiding activities
in the light of agency problems inherent in corporations. The agency literature argues that tax
avoidance may not be desired by shareholders because the marginal costs of tax avoidance may
outweigh the marginal benefits.? Consistent with this view, some studies have found that strong
corporate governance mitigates the incentives to engage in tax avoidance. For example, consistent
with tax sheltering facilitating rent extraction in poorly-governed firms, Desai and Dhalmapala (2006) find

that the increases in the alignment of shareholder and manager interests induce the manager to reduce the

level of tax avoidance among poorly-governed firms. Desai and Dharmapala (2009a) also find that the
effect of tax avoidance on firm value is more positive for well-governed firms. Kim et al. (2011)
find that corporate tax avoidance is strongly associated with firm-specific stock price crash risk,

consistent with the argument that tax avoidance introduces opacity by facilitating the hoarding and

! Overconfidence can be a desirable quality of managers when there are value-increasing but highly risky investment
opportunities. The downside of overconfidence is that it may lead to false assessments of investment value and risk,
resulting in suboptimal decision-making.

2 The marginal benefits of tax avoidance are substantial tax savings, whereas the marginal costs are the direct costs
including IRS audit risk and potential fines as well as the indirect costs such as reputational penalties and corporate
opacity generated by the use of complicated transactions to achieve a lower tax expense.
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accumulation of bad news. They also find that effective governance mechanisms (such as
institutional ownership and analyst coverage) mitigate the crash risks associated with tax
avoidance. Chen et al. (2010) find that family firms engages in less tax avoidance than non-family
firms, and argue that family firms forgo tax benefits to mitigate the concerns of minority
shareholders who may view tax avoidance as masking possible family rent-seeking.

In contrast, some studies find that corporate governance is not associated with reductions
in tax avoidance. For example, Goh et al. (2016) find a positive association between tax avoidance
and the likelihood that an auditor resigns from an audit engagement when external monitoring of
the client firm is more effective. Examining whether managers of tax-avoiding firms engage in
rent extraction, Blaylock (2016) demonstrates a positive relationship between tax avoidance and
future firm performance regardless of the level of corporate governance among U.S. firms, thus
failing to provide evidence that agency problems could be a concern for tax avoidance.®

In addition, some studies focus on the negative impact of tax avoidance on a firm’s
information environment. For example, Desai and Dharmapala (2009a) suggest that complex tax
transactions that conceal income from the government may prevent investors from monitoring
managerial extraction of corporate resources. Desai and Dharmapala (2009b), Armstrong et al.
(2012b) and Balakrishnan et al. (2012) argue that tax avoidance can impair information
transparency and exacerbate agency conflicts between managers and shareholders, whereby
managers may attempt to obfuscate tax strategies to facilitate rent extraction. Frank et al. (2009)
document that tax aggressiveness is associated with greater earnings management. Similarly,

Lennox et al. (2013) argue that tax aggressiveness under the guise of lowering corporate taxes can

3 Although Katz et al. (2013) find that tax avoidance moderates the association between current and future profits,
primarily due to the lower operating margins of tax-avoiding firms.



provide self-dealing managers opportunities to manipulate earnings. Hope et al. (2013) find that
firms are reluctant to disclose tax-related information because a failure to disclose can be a tool
used by managers to mask their firms’ tax avoidance. In addition, Wang (2012) finds evidence that
the valuation premium for tax avoidance is greater for informationally transparent firms,
suggesting that greater corporate transparency plays a monitoring role over managerial
opportunism, which alleviate investors’ concerns about the agency costs associated with tax
avoidance.

More recently, Gallemore and Labro (2015) examine the role of the internal information
environment on tax avoidance outcomes. Based on decision theory, they argue that without good
information, tax-reducing opportunities might be overlooked. Coordination of tax planning across
internal divisions might be poor, tax documents might be lacking supporting facts, and tax risk
might be higher, all contributing to poor tax outcomes. They find that a rich internal information
environment allows firms to engage in more tax avoidance while decreasing a firm’s tax risk.* Our
study is closely related to but different from Gallemore and Labro (2015) in that (1) we focus on
the role of the information environment to reduce information asymmetry between managers and
shareholders, while they focus on the role of the information environment to alleviate information
asymmetry within a firm; and that (2) we explore the effect of the information environment on one

specific tax avoidance outcome, investment efficiency, while they focus on tax risk.

3. Hypothesis Development

4 A rich internal information environment is characterized by high accessibility, usefulness, reliability, accuracy,
quantity, and signal-to-noise ratio of the data and knowledge collected, generated, and consumed within an
organization (Gallemore and Labro, 2015).



Consistent with tax avoidance resulting in significantly increased after-tax cash flows,
Lisowsky et al. (2013) find that the reportable transactions of 48 firms reduce taxable income in
2007 by $10.7 billion, or 7.5%, representing tax savings of $3.7 billion. Indeed, there is evidence
that firms view tax planning as a source of financing. For example, Edwards et al. (2016) find that
firms facing financial constraints will take actions to increase internally generated funds via tax
planning strategies that reduce firms’ cash tax payments.

Although cash savings achieved through tax planning can be viewed as a potential source
of financing and can be expected to benefit firms, they can exacerbate agency problems (moral
hazard) by facilitating managerial rent extraction in the form of overinvestment if the manager
exploits the complex nature of tax planning to extract rents (Desai and Dhalmapala, 2009b). The
free cash flow hypothesis states that firms with excess funds are more likely to make suboptimal
investment decisions and suggests that tax savings will translate into greater benefits to
shareholders when proper monitoring mechanisms are in place to deter managerial rent extraction
(Myers, 1977; Jensen, 1986).

Consistent with the free cash flow hypothesis, extant research finds that larger free cash
leads to more severe agency problems in the form of overinvestment. For example, Harford (1999)
finds that cash-rich firms are more likely to make value-destroying acquisitions. Further, he finds
that the market reaction to the announcement of a takeover bid is negatively associated with the
amount of the excess cash holdings of the bidder. Opler et al. (1999) find that firms with excess
cash tend to spend more on capital expenditures and acquisitions even when they have poor
investment opportunities. Richardson (2006) examines firm level overinvestment of free cash
flows, and finds that overinvestment is concentrated in firms with the highest levels of free cash

flow. Dhaliwal et al. (2011) find that investor valuation of firm cash holdings is lower for firms
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with higher levels of tax avoidance, consistent with the argument that tax avoidance may not be
beneficial to the interests of shareholders due to agency concerns.

We first test whether tax avoidance is associated with greater investment levels, then
further explore whether tax-avoiding firms are likely to deviate from their predicted level of
investment to confirm whether agency costs are associated with tax avoidance. To the extent that
tax avoidance is associated with the firm’s underlying agency problems, managers are more likely
to extract rents from the cash savings, and one possible suboptimal corporate decision the manager
might make is overinvestment.® This leads us to predict the following:

Hla: Tax avoidance is associated with greater investment.
H1lb: Tax avoidance is associated with overinvestment.

Managers will find it more costly to extract rents through complex tax strategies (the
opportunistic rent extraction effects) in a richer information environment where they will be under
greater scrutiny and hence the likelihood of detection is higher. Given the monitoring role of the
information environment in mitigating managerial opportunism and potential distortions in
investment decisions (Bushman and Smith, 2001; Biddle et al., 2009; Beatty et al., 2010; Shroff
etal., 2014), a firm’s information environment can deter managers from extracting rents from tax
avoidance.

Given the monitoring role of financial information, we expect the extent to which tax
avoidance relates to investment efficiency to vary with the firm’s information environment.
Bushman and Smith (2001) note that high quality financial information helps managers identify

positive NPV projects and also disciplines managers’ project selections. While a firm’s

5 Free cash flow is defined as internally generated cash flow in excess of what is required to maintain assets in place
and to fund new positive NPV projects. Managers have shown a tendency to waste excess cash and capital on low
return projects like diversifying acquisitions and misguided efforts to build market share in shrinking industries.
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information environment is influenced by many factors, we focus on two aspects of a firm’s
information environment that have been shown to explain managerial rent extraction behavior —
financial reporting quality and financial analysts’ earnings forecasts.

A firm’s financial accounting information is an important component of the firm’s
corporate governance that summarizes the control and use of resources by those accountable for
their control and use (Rosenfield, 1974). More specifically, prior studies document that a firm’s
financial reporting quality relates to its investment behavior (Biddle and Hilary, 2006; Biddle et
al., 2006). Biddle et al. (2009) suggest that higher financial reporting quality (FRQ) can curb
managerial incentives to engage in value destroying overinvestments by disciplining them. They
also argue that higher financial reporting quality can alleviate the underinvestment problem by
allowing constrained firms to attract capital by making their positive net present value (NPV)
projects more visible to investors and by reducing adverse selection in stock issuance. Thus, when
a firm’s FRQ is higher, the manager is more likely to use the cash tax savings to improve
shareholder wealth by making better investment decisions - either by discontinuing its investments
in unprofitable projects or by taking on more positive NPV projects. This line of reasoning leads
us to formulate the following FRQ hypothesis:

H2a: As a firm’s financial reporting quality increases, tax avoidance is less likely to be
associated with overinvestment.

Financial analysts are important information intermediaries between the firm and its
investors, and are considered primary users of financial statements (Schipper, 1991; Healy and
Palepu, 1999). They collect and process publicly available information and also generate private
information through their own information search activities. They track firms’ financial
information regularly, often interact directly with management and raise questions about different

aspects of financial reporting, serving as external monitors of corporate managers (Jensen and
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Meckling, 1976; Healy and Palepu, 2001). Such analyst monitoring can make it more difficult for

managers to conceal and divert cash from aggressive tax planning to pursue the benefits of private

control. Rather, with cash tax savings, they are more likely to engage in corporate activities that

enhance shareholder wealth such as investing more efficiently, i.e., investing less (more) in

negative (positive) NPV projects. Financial analysts are likely to be more effective monitors of the

firm when more analysts follow the firm, when they engage in private information search activities

that lead to more accurate earnings forecasts, and when they produce more consistent forecasts

among them, i.e., when forecast dispersion is low. Following this chain of reasoning, we develop

our analyst hypothesis as follows:

H2b: Inthe presence of effective analyst monitoring, tax avoidance is less likely to be associated
with overinvestment.

4. Research Methodology

4.1 Measures of the Quality of the Information Environment (Inf)

We use two composite measures of the quality of the information environment (Inf).® The
first composite measure (Inf_FRQ) is constructed using three financial reporting quality variables
(PerfDA, DisWCA and DisRev). Accrual quality can alleviate information frictions and restrain
managers’ inefficient investment behaviors. We employ the absolute value of performance-
matched discretionary accruals (PerfDA) (Kothari et al., 2005), discretionary working capital
accruals (DisWCA), and discretionary revenues (DisRev) (Chen et al., 2011). Details on calculating
these three measures are discussed in Appendix B. These three variables are multiplied by negative
one so that greater values represent better quality of financial reporting and the information

environment. Inf_FRQ is the aggregate measure of the three financial reporting quality variables

® Results using each measure of the quality of the information environment individually are generally the same.
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(PerfDA, DisWCA and DisRev) and is calculated by summing the percentile ranks of these three
variables.

The second composite measure (Inf_ANA) is constructed using three analyst forecast
variables (Coverage, FE and Dispersion).” Analyst Coverage (Coverage) is the number of analysts
following a firm. Forecast Errors (FE) is the absolute value of the forecast earnings per share (EPS)
minus the actual EPS, deflated by the stock price at the beginning of the year, where forecast EPS
is the most recent figure prior to the announcement date of the year but subsequent to the previous
EPS announcement. Forecast Dispersion (Dispersion) is the standard deviation of the forecast EPS
of the year, deflated by the stock price at the beginning of the year. We multiply FE and Dispersion
by minus one so that greater values of these measures represent better quality of the information
environment. Inf_ANA is the aggregate measure of the three analyst forecast variables (Coverage,
FE and Dispersion) after summing the percentile ranks of these three variables.

4.2 Primary Measures of Tax Avoidance (TaxAvoid)

We use two primary measures of tax avoidance. Following Dyreng et al. (2008) and Hope
et al. (2013), our first measure is the three-year average of cash effective tax rates, CETR,
calculated as the sum of a firm’s total cash taxes paid from year t-2 to t scaled by the sum of its
total pretax income before special items over the same period. Our second measure is the three-
year average of traditional accrual-based effective tax rates, GAAPETR, calculated as the sum of
a firm’s total income tax expense from year t-2 to t scaled by the sum of its pre-tax book income
before special items over the same period. Following Balakrishnan et al. (2012), we then adjust
each CETR (GAAPETR) by the same period’s CETR (GAAPETR) for the portfolio of firms in the

same quintile of total assets and the same industry, where size and industry are sorted

" Results using these three analyst forecast measures individually are generally the same.
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independently and industry is based on the 48 industries defined by Fama and French (1997). We
multiply the industry-size adjusted CETR and GAAPETR by negative one so that greater values
for both measures represent firms that pay less tax than their size-industry peers. We refer to the
industry-size adjusted cash effective tax rate as CETR and to the industry-size adjusted effective
tax rate as GAAPETR.

Other than the two primary measures (CETR and GAAPETR), we also use three alternative
measures of tax avoidance (discretionary permanent book-tax differences, a tax shelter prediction
score, and unrecognized tax benefits) in robustness tests. The descriptions and results of these three
alternative measures are discussed in Section 5.4.1.

4.3 Research Design on Tax Avoidance and Investment Efficiency

To test our hypotheses, we conduct our analyses in two steps. First, we examine whether
firms employing more tax avoidance invest more than their counterparts, and how the relationship
between tax avoidance and investment levels varies depending on the quality of the information
environment (measured by the quality of financial reporting and the informativeness of analyst
forecasts). Second, we examine the relationship between the effectiveness of the information
environment and investment levels conditional on the propensity of overinvestment.

4.3.1 Unconditional Analysis on the Investment Level

Similar to Garcia Lara et al. (2016) who test the relationship between conservatism and
investment efficiency conditional on the level of information asymmetry, we examine the cross-
sectional variation in the relationship between investment levels and tax avoidance depending on
the quality of the information environment by estimating the following Model (1).

Investi = Pot+piTaxAvoidir1+ foInfi 1 +L3TaxAvoid*Infi.1+SaCashi+FsMtBit+HsROA «
+p7Leveragei+pSsDividendi +pqSizei+p10StdSalesi ++p11StdSalesi ++L12StdInvi ¢

+B13StdROA t+S14InstiOwn; ¢ +f1sInf*Cashi +p16INf*MtB; +517Inf*ROA t
+p1gInf*Leveragei:+polnf*Dividendi i+ S20lnf*Sizej t+p21 Inf*StdSalesi ++
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+B21Inf*StdSalesi 1 +23Inf*StdInvi 1+ B24INf*StAROA t+ 25 Inf* InstiOwn; ¢
+2Industryi+2Yeart+eit (1)

To observe managerial investment policies followed by more tax avoidance, we use the
dependent variable (Invest), which is the sum of research and development expenditures, capital
expenditures and acquisition expenditures less cash receipts from the sale of property, plant, and
equipment, all scaled by lagged total assets. TaxAvoid represents CETR or GAAPETR, measured
as lagged values to reflect the time lag for tax savings to be invested. Inf represents Inf_FRQ or
Inf_ANA.

Biddle et al. (2009) document that investment efficiency is positively associated with
institutional ownership and negatively associated with the effectiveness of the market for corporate
control. They fail to find a significant relationship between analyst coverage and investment
efficiency. To ensure that the effect we document is due to the quality of the information
environment rather than other corporate governance mechanisms, we include one corporate
governance control variable, institutional ownership (InstiOwn), and its interaction terms along
with information environment variables (Inf) in the model (Biddle et al., 2009).2

A number of control variables are included in the model. First, we include four variables
to capture the impact of financial constraints on investment activities (Asker et al., 2012). Firms
with more cash holdings (Cash), more assets (Size), greater return on assets (ROA), and with lower
leverage (Leverage) tend to have fewer financial constraints and can easily take advantage of
investment opportunities. We expect ROA and Cash to be positively associated with investment
and Leverage and Size to be negatively associated with investment (Invest). We further include

controls for sales volatility (stdSales), investment volatility (stdinvest), and the volatility of return

8 As a robustness check, we also use G-index of anti-takeover provisions (G) as another control variable of corporate
governance. The results are discussed in Section 5.4.4.
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on assets (stdROA), which can simultaneously affect both the information environment and the
cost of capital, and thus investment behavior (Biddle et al., 2009). These variables are measured
as the standard deviation of sales, investment, and market-adjusted monthly stock returns during
the past four years, respectively. Finally, we control for the market to book ratio (MtB) and the
dividend payout ratio (Dividend) since both have been found to affect investment behavior (Biddle
et al., 2009). The interactions of the control variables and Inf variables are also included. Industry
and year fixed effects are included to capture industry and time specific variances in investment
sensitivity. Industry is as defined by Fama and French (1997).

In Model (1), the coefficient 1 measures the difference in the investment behavior of tax-
avoiding firms relative to non-tax-avoiding firms. The coefficient 3 measures the incremental
amount of investment for tax-avoiding firms with richer information environments relative to tax-
avoiding firms with poorer information environments. The sum of the coefficients 1 and /3
captures the general investment behavior of tax-avoiding firms with richer information
environments.

To be consistent with H1a, we expect a positive coefficient on TaxAvoid (1), suggesting
that tax-avoiding firms tend to invest more than their counterparts. To be consistent with H2a and
H2b, we expect a negative coefficient on TaxAvoid*Inf (#3), suggesting that tax-avoiding firms
with richer information environments (i.e., financial reporting quality is higher or financial
analysts are more informed) tend to invest less than their counterparts with poorer information
environments. In Model (1), standard errors are clustered at the firm level to control for cross-
sectional dependence (Peterson, 2009).

4.3.2 Multinomial Analysis on the Investment Level

17



Following Biddle et al. (2009), we estimate a multinomial logistic regression (Model 2)
that tests the likelihood that a tax-avoiding firm might be in the extreme investment residual
quartile as a function of the quality of information environment. We construct a variable (ResInvest)
that equals the residual from the investment regression used in Biddle et al. (2009) as discussed in
Appendix C. Firm-year observations in the top quartile of ResInvest are classified as over-investing
(Over) and firm-year observations in the middle two quartiles are classified as the benchmark
group (Normal). Since we are interested in the likelihood of overinvestment relative to normal
investment, the results comparing the under-investing group to the benchmark group are not
reported. We expect a rich information environment will mitigate the likelihood of overinvestment
by tax-avoiding firms. Specifically, we expect that tax-avoiding firms with richer information
environments are less likely to overinvest than their counterparts with poorer information
environments.

Overinvest= p1TaxAvoid + foInf + f3TaxAvoid*Inf + Controls (2)

Similar to the unconditional analysis discussed in section 4.3.1, this multinomial analysis
is conducted using the two composite measures of the information environment (Inf_FRQ or
Inf_ANA). The coefficient f3 is expected to be negative, indicating that tax avoidance reduces

investment in settings where overinvestment is more likely.

5. Empirical Results
5.1 Sample Selection
[Insert Table 1 Here]
We obtain financial statement data from Compustat, stock return data from CSRP and

analyst forecast data from IBES between 1986 and 2012. To calculate the financial reporting
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quality measures (PerfDA, DisSWCA, DisRev) based on cash flow statement data, our sample period
starts from the year 1986 when cash flow data became available in Compustat.® We require firms
to have available data for CETR and GAAPETR to measure tax avoidance. Following the prior
literature (Dyreng et al., 2008), we discard observations if the denominator of the cash effective
tax rate (CETR), pre-tax income adjusted for special items, is negative and we truncate CETR
measures between 0 and 1. We require firms to have positive assets and sales. Financial firms (SIC
codes 6000-6999) and utilities (SIC codes 4900-4999) are excluded due to the different nature of
their financial reporting and investments. We also require firm-year observations to have one-year
ahead total investment, yielding 31,404 firm-years representing 5,245 firms. Across different
information environment proxies, the number of firm-years in the sample ranges from 22,601
(using FE) to 15,786 (using Dispersion). The sample size is further reduced when corporate
governance variables are required. Also, the number of observations varies depending on the type
of test conducted. To mitigate the influence of outliers, we winsorize all continuous variables at
the 1% and 99% levels. The sample selection procedures are reported in Table 1 Panel A.
Overall, the sample firms are from 43 industries when industry is defined according to the
Fama-French 48 industry classifications. Table 1 Panel B reports the industry distribution of firm-
year observations for the top-five industries in the sample. The top-five industries represented are
Business Services (13.4%), Chips (7.0%), Wholesale (5.2%), Machines (5.0%), and Computers
(4.6%).
5.2 Descriptive Statistics

[Insert Table 2 Here]

9 Collins and Hribar (2002) document that estimating accruals using a balance-sheet approach leads to noisy and
biased estimates.
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Table 2 Panel A presents univariate statistics of our sample firms. We partition the sample
into tax-avoiding and non-tax-avoiding subsamples using the industry tercile values of tax
avoidance proxies for each year. The observations in the top industry tercile values of CETR are
considered the tax-avoiding group and the other observations are considered the non-tax-avoiding
group. For brevity, we only report the results based on CETR, but using other measures of tax
avoidance does not alter our inferences. Column 1 reports the descriptive statistics of firms with
less tax avoidance, column 2 reports the descriptive statistics of firms with greater tax avoidance,
and column 3 reports the mean (median) differences between the two groups. Tax-avoiding firms
invest more (the mean value of Invest is 0.179) than non-tax-avoiding firms (the mean value of
Invest is 0.152), providing initial evidence that tax savings may facilitate overinvestment. Also,
tax-avoiding firms exhibit lower financial reporting quality than non-tax-avoiding firms on
average for all three proxies (recall that all three measures of financial reporting quality are
multiplied by negative one so that greater values represent better quality of financial reporting and
information environment). Tax-avoiding firms are followed by slightly more analysts (the mean
value of Coverage is 9.505) than non-tax-avoiding firms (the mean value of Coverage is 9.027).
Consistent with the findings of Balakrishnan et al. (2012) that tax avoidance increases the
difficulty faced by investors and analysts to forecast future profitability, absolute earnings forecast
errors as well as the dispersion of forecast errors are significantly higher on average for tax
avoiding firms. In summary, firms in the two groups are different on all dimensions.

Table 2 Panel B shows the Pearson correlations. Overall, the correlations reinforce the
relationship between the variables reported in descriptive statistics. All three proxies of financial
reporting quality are significantly and negatively correlated with investment. Also, although all

three proxies of financial reporting quality are significantly and positively correlated with each
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other as in Chen et al. (2011), the correlations coefficients are significantly below one implying
that each of financial reporting quality measures captures a unique aspect of reporting quality and
using various financial reporting quality proxies would increase the generalizability of the
inferences. In general, tax avoidance is negatively associated with financial reporting quality and
proxies of analysts forecasting environments. Tax avoidance measured by cash effective tax rate
(CETR) is positively correlated with analyst forecast errors in absolute terms, and tax avoidance
measured by GAAP effective tax rate (GAAPETR) is positively correlated with analyst forecast
dispersion. Since correlations do not control for differences in firm and industry characteristics,
we now turn to the tests using multivariate analyses.
5.3 Primary Results
5.3.1 Investment, Tax Avoidance, and the Quality of the Information Environment

[Insert Table 3 Here]

Table 3 presents the results on the association between investment levels and tax avoidance
estimating Model (1). All else being equal, we expect tax avoidance to be positively associated
with investment level due to firms having more free cash flow. Further, we expect a richer
information environment to mitigate this relationship.

The results using CETR as the dependent variable are reported in columns 1 and 2. In
column 1 (Inf is measured by Inf_FRQ), the coefficient on TaxAvoid, f1, is positive and significant
(coeff.=0.040, t-stat=4.72), suggesting that tax-avoiding firms invest more than non-tax-avoiding
firms. The coefficient on TaxAvoid*Inf, £, is negative and significant (coeff.=-0.033, t-stat=-2.18),
suggesting that tax-avoiding firms invest less as the financial reporting quality increases. An F-
test of the sum of f1 and fs is significant (t-stat=2.34, p-value<0.1), indicating that tax-avoiding

firms exhibit higher investment levels than non-tax-avoiding firms even with higher financial
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reporting quality. Consistent results are shown in column 2 (Inf is measured by Inf_ANA). In
addition, when GAAPETR is used as the dependent variable (reported in columns 3 and 4), the
results are mostly unchanged. These results indicate that the investment level of tax-avoiding firms
is not statistically different from that of non-tax-avoiding firms in the presence of rich information
environments, suggesting the potential benefit of rich information environments in eliminating
potential overinvestment problems among tax-avoiding firms.

Our inferences regarding the association between the quality of the information
environment and investment levels hold after including controls for corporate governance in the
model (InstiOwn). Overall, the results on the control variables are generally consistent with our
expectations. For example, in column 1, MtB, ROA, stdinvest, and InstiOwn are positively
associated with investment levels, while Size and stdSales are negatively associated with
investment levels.

5.3.2 Overinvestment, Tax Avoidance, and the Quality of the Information Environment
[Insert Table 4 Here]

Table 4 reports the results of a multinomial regression that tests the likelihood that a firm
might be overinvesting as a function of tax avoidance and the quality of the information
environment. As expected, in columns 1 and 2 (where TaxAvoid is measured as the CETR), the
coefficients on TaxAvoid, f1, are both positive and significant (coeff.=0.370, chi-square=22.40;
coeff.=0.424, chi-square=34.98), suggesting that tax-avoiding firms are more likely to overinvest
than are non-tax-avoiding firms. Further, in column 1, the coefficient on TaxAvoid*Inf (Inf is
measured as Inf_FRQ), f3, is negative and significant (coeff.=-0.131, chi-square=3.99), suggesting
that tax-avoiding firms with better financial reporting quality are less likely to overinvest than tax-

avoiding firms with poorer financial reporting quality. In column 2 (where Inf is measured as
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Inf_ANA), f3, is negative and significant (coeff.=-0.159, chi-square=2.46), suggesting that tax-
avoiding firms with more informed analysts are less likely to overinvest than tax-avoiding firms
with less informed analysts. Similar results are shown in columns 3 and 4 (where TaxAvoid is
measured as GAAPETR). Overall, the results regarding overinvestment are consistent with our
conjecture and produce the predicted signs across all tax proxies and information environment
proxies.

The results in Table 4 suggest that tax-avoiding firms are more likely to overinvest,
especially when the information environment is poorer, and that any potential investment benefits
(especially alleviation of the overinvestment problem) are concentrated among firms having richer
information environments.

5.4 Robustness Tests
5.4.1 Alternative Measures of Tax Avoidance
[Insert Table 5 Here]

Although our primary tax proxies, CETR and GAAPETR, are widely used in the tax
avoidance literature, they are subject to several weaknesses. For example, Hanlon and Heitzman
(2010) note that these variables reflect a broad spectrum of tax avoidance activities with both
certain and uncertain outcomes, and thus may be farthest from the underlying construct of tax
avoidance. As a robustness check, we use three alternative measures of tax avoidance (DTAX,
SHELTER, and UTB) to confirm our inference.® Both discretionary permanent book-tax
differences (DTAX) and the tax shelter prediction score in Wilson (2009) (SHELTER) capture risky

tax positions (Rego and Wilson, 2012). The amount of unrecognized tax benefits (UTB) is an

10 Each of these measures is subject to its own caveat. For example, the DTAX measure does not consider tax
avoidance activities generating temporary book-tax differences, while the SHELTER score is highly correlated with
underlying firm characteristics. Finally, the UTB may reflect measurement errors and managerial judgment.
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additional proxy for tax avoidance, which was recently made available by Financial Accounting
Standard Board Financial Interpretation No.48 (FIN48). Lisowsky et al. (2013) find that the ending
balance of UTB is positively associated with the usage of tax shelters, supporting UTB as a reliable
measure of tax sheltering. Details on how we calculate these measures of tax avoidance are
discussed in Appendix A. All tax avoidance proxies are positively and significantly correlated with
each other. As reported in Table 5, the inferences from using these three alternative measures
remain the same as in our main results.
5.4.2 Propensity Score Matching Analysis

As a further robustness check, we adopt the propensity-score matching method to more
effectively control for the differences in relevant dimensions between the tax-avoiding and non-
tax-avoiding samples (Armstrong et al., 2010; Cheng et al., 2012). In the first stage, we include
governance variable, and proxies of the quality of the information environment in the regression
and estimate the following model:

TaxAvoid = f(Institutional Ownership, Control Variables) 3)
TaxAvoid is a dummy variable, using CETR. All variables on the right hand side of Model (3) are
as defined in Model (1). We obtain the propensity score for each firm-year as the predicted value
in Model (3) and then match each treatment firm (tax-avoiding firm) with a control firm (non-tax-
avoiding firm) that has the closest score in the same year within a distance of 0.01 from the
treatment firm’s propensity score. If the propensity score match is successful, then we assume that
each tax-avoiding firm and its matching control firm are similar in all observable dimensions with
the exception of the extent of tax avoidance. Untabulated results comparing the treatment group to

the control group show that these two groups are not different along all the dimensions except tax
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avoidance levels. In the second stage, we compare the investment levels between tax-avoiding and
non-tax-avoiding firms conditional on the ex-ante likelihood of over-investing.
[Insert Table 6 Here]

The results of the propensity score matching analysis are reported in Table 6. Panel B
reports the results comparing the likelihood of overinvestment to normal investment. The quality
of the information environment is measured by Inf_FRQ or Inf_ANA in the second stage. In Panel
B, as expected, the coefficient on TaxAvoid, f1, is positive and significant (coeff.=0.733, chi-
square=9.45) in column 1 (when Inf_FRQ is used), consistent with a higher propensity to
overinvest among tax-avoiding firms. Similar to the results reported in Table 4, the coefficient on
TaxAvoid*Inf, g3, is negative and significant (coeff.=-0.812, chi-square =3.35), suggesting that a
richer information environment mitigates the likelihood of overinvestment among tax-avoiding
firms. The inferences remain unchanged when Inf_ANA is used in column 2. These results provide
corroborating evidence for the conclusions discussed in section 5.3.2.

5.4.3 Change Specifications

Throughout our previous analyses, we employed level regression specifications by
associating levels of tax avoidance measures and levels of investment. In this section, we estimate
a first-differenced specification (“change” specification) similar to Gallemore and Labro (2015),
aimed at mitigating potential bias due to time-invariant unobservable heterogeneity and investigate
whether firms increase investment in response to changes in the degree of tax avoidance. Such an
analysis of changes may mitigate concerns associated with potential omitted variables.

To facilitate the change analysis when calculating the ATaxAvoid:, we replace the lagged
three-year average CETR (GAAPETR) with the current year CETR (GAAPETR) and then we

calculate the change in the ACETR (AGAAPETR) for year t. Similar to our earlier analyses, we
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multiply the change in the annual ACETR by negative one so that greater values represent more
tax avoidance. If changes in tax avoidance lead to greater investment (or overinvestment), then we
expect the coefficient on the change in tax avoidance to be positive and significant. We also first-
difference all of the independent variables. However, diagnostic tests indicate that the information
environment measures are not normally distributed when differenced (the p-value of Kolmogorov-
Smirnov test for the investment efficiency measures is less than 0.01), therefore, we use the
percentile ranks of the first differences for these proxies. For our dependent variable, investment,
we also use the first-difference of investment.
[Insert Table 7 Here]

Results on investment levels are reported in Panel A of Table 7. Using ACETR as the proxy
for tax avoidance, columns 1 and 2 report results showing a significantly positive association
between changes in tax avoidance and changes in one-year ahead investments with the quality of
the information environment mitigating this relationship, corroborating our main results. In tests
where we substitute AGAAPETR as the proxy for tax avoidance (reported in columns 3 and 4), the
inferences remain unchanged.

Results on overinvestment are reported in Panel B of Table 7. The dependent variable,
Switch, equals one for firms switching from the benchmark group (Normal) to the over-investing
group (Over) from year t+1 to t+2, and zero for firms that switch from Over to Normal. Firms that
do not switch from one group to the other are excluded. Across all columns, we find a positive
association between tax avoidance and overinvestment. The interaction between tax avoidance and
the information environment is again negative and significant. In sum, the results from the change
specification are consistent with the results of our levels regressions and thus mitigate concerns

that the association documented in the main analyses simply captures unobservable firm-specific

26



factors or changes in the economy that affect both the investment level as well as the degree of tax
avoidance.
5.4.4 Using a Restricted Sample with Available G-index
[Insert Table 8 Here]

Using a restricted sample with data available for the G-index of anti-takeover provisions
(G) as another control variable for corporate governance, we re-estimate Models (1) and (2)
including G and its interaction term with information environment variables (Inf). We choose to
not include the G-index in our earlier results because of the large reduction in the sample size that
would entail. The results of this additional test are reported in Table 8. Again, our inferences

remain unchanged from our earlier analysis.

6. Conclusion

In this paper, we empirically examine whether the quality of the information environment
influences the use of tax savings to invest. We argue that tax savings represent either increased
potential for managerial opportunism or a better ability to carry out profitable projects depending
on the quality of the information environment. Our evidence suggests that tax-avoiding firms are
more likely to overinvest than non-tax-avoiding firms, but the quality of the information
environment moderates the relationship between tax avoidance and overinvestment. That is, a rich
information environment is a necessary condition for tax savings to be invested efficiently.

To the extent that the linkage between tax savings and investment efficiency depends on
the quality of the information environment, a comparison of corporate investment behaviors
between tax-avoiding and non-tax-avoiding firms without regard to the quality of the information

environment would be incomplete. This study highlights the importance of considering the quality
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of the information environment, an area overlooked in previous studies in the tax avoidance
literature when studying the economic consequences of tax avoidance. At the same time, this study
informs investors of the importance of considering the extent of tax avoidance jointly with the
quality of the information environment when evaluating the implications of tax avoidance on firm

value.
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Appendix A: Variable Measurement

Dependent Variables:

Invest+1

ResInvesti+1

Overinvest/Normal

Switch

= the sum of research and development expenditures, capital expenditures and
acquisition expenditures less the sale of property, plant, and equipment at year
t+1 scaled by total assets at year t.
= ReslInvest is a ranked variable based on the residual from the regression of
industry average investment on industry average sales growth (Biddle et al.,
2009). To do so, we estimate the following model:

Investing: = SalesGrowthing 1
Where Investing; is the average investment of all firms in each industry-year
group. To compute the averages, we impose a minimum of 20 firms per industry-
year. Industry is defined by Fama and French (1997). We rank the industry-year
specific residuals of the model into deciles and rescale the decile rankings from 0
to 1.

Firm-year observations in the top quartile of ResInvest are classified as over-
investing (Over) and firm-year observations in the middle two quartiles are
classified as the benchmark group (Normal).

= one for firms that switch from the benchmark group (Normal) to the over-
investing group (Over), and zero for firms that switch from the over-investing
group (Over) to the benchmark group (Normal).

Independent Variables:

CETR

GAAPETR

DTAX

SHELTER

= industry-size matched 3-year average cash effective tax rate = the sum of a
firm’s total cash taxes paid from year t-2 to t scaled by the sum of its total pretax
income before special items over the same period, adjusted for the median of the
same quintile of total assets and in the same industry. We multiply CETR by
minus one so that greater values represent more tax avoidance.

= industry-size matched 3-year average of traditional accrual-based effective tax
rate = the sum of a firm’s total income tax expense from year t-2 to t scaled by the
sum of its total pretax income before special items over the same period, adjusted
for the median of the same quintile of total assets and in the same industry. We
multiply GAAPETR by minus one so that greater values represent more tax
avoidance.

= Discretionary Permanent Book-Tax Differences are the residual from the
regression:

PermBTD = Pretax Income minus Estimated Taxable Income divided by total
assets,

where Estimated Taxable Income = (Current U.S. Tax Expense + Current Foreign
Tax Expense) / 35%, minus (Deferred Tax Expense / 35%)) on Goodwill and
Other Intangibles, Equity in Earnings, Minority Interest in Earnings, Current State
Tax Expense, change in Tax Loss Carry Forward, and Prior-Period Perm BTD, all
scaled by prior-period total assets. The estimation is performed by year and 2-
digit SIC code on the entire population of Compustat firms with at least 15
observations in each industry-year (Frank et al., 2009).

= the rank value of the tax shelter prediction score, i.e., the predicted value from
the regression:
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TSPS =-4.86 + 5.2*BTD + 4.08*DAP — 1.41*Leverage + 0.76*Size + 3.51*ROA
+ 1.72*FINC + 2.43*R&D

Where BTD, book-tax difference, is equal to pre-tax book income less taxable
income (federal tax expense plus foreign tax expense divided by the statutory tax
rate of 35%) less the change in NOL carryforwards; DAP, discretionary accruals,
is calculated using the cross-sectional modified Jones model w/ lagged return on
assets; Leverage, leverage ratio, long-term debt divided by total assets; Size is the
natural log of total assets; ROA, return on assets, is equal to pre-tax income
divided by total assets; FINC, is an indicator variable for foreign operations, and
equals 1 if there is non-zero foreign income, and 0 otherwise; R&D is research
and development scaled by total assets (Wilson, 2009).

uUTB = ending balance (in millions) of the unrecognized tax benefit (UTB) divided by
total assets.

TaxAvoid = CETR or GAAPETR (in primary analyses) and DTAX, SHELTER, or UTB (in
robustness analyses).

PerfDA = the performance-matched discretionary accrual measure as described in
Appendix B.

DisWCA = the discretionary working capital accruals as described in Appendix B.

DisRev = the discretionary revenues as described in Appendix B.

Inf_ FRQ = the aggregate measure of three financial reporting qualities variables (PerfDA,
DisWCA, DisRev), summing the percentile ranks of these three variables.

Coverage = the natural logarithm of the number of unique analysts covering a firm.

FE = the absolute value of the forecast EPS minus the actual EPS and deflated by the
stock price at the beginning of the year, where forecast EPS is the most recent
figure prior to the announcement date of the year but subsequent to the previous
EPS announcement.

Dispersion = the standard deviation of the forecast EPS of the year, deflated by the stock
price at the beginning of the year.

Inf_ANA = the aggregate measure of three analyst forecast variables (Coverage, FE,
Dispersion), summing the percentile ranks of these three variables.

Other Variables:

Cashy cash holding in year t.

Size natural logarithm of total assets in year t.

MtB: market to book ratio in year t.

ROA: return on assets in year t.

Leverage: long-term debt divided by total assets in year t.

Dividend: dividend payout ratio in year t.

stdSales: standard deviation of sales from year t-4 to year t.

stdInvest; standard deviation of investment from year t-4 to year t.

StdROA; standard deviation of return on assets from year t-4 to year t.

InstiOwn; institutional ownership ratio in year t.

Gt G-index in year t (available during 1993 and 2007).

Industry the 48 industries defined by Fama and French (1997).
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Appendix B: Measures of the Quality of the Information Environment (Inf_FRQ)

Inf_FRQ is an aggregate measure of the following three measures of financial reporting quality,
summing the percentile ranks of these three variables.

1. Performance-matched discretionary accruals (PerfDA) (Kothari et al., 2005).
PerfDA is estimated cross-sectionally each year using all firm-years in the same two-digit SIC code.

TA=a+p11/TotalAssetsit1+f2(ARevir-AARiy) +f3PPEi+eit
Where TA=total accruals=net income minus cash flow from operations, TotalAssets=total assets,
ARev=change in revenues scaled by lagged total assets, AAR=change in accounts receivable scaled by
lagged total assets, and PPE=gross value of PPE scaled by lagged total assets. Residuals from the above
model are modified Jones-model discretionary accruals (Jones, 1991). We match each firm-year
observation with another from the same two-digit SIC code and year with the closest return on assets in
year t. Finally, PerfDA is defined as the Jones-model discretionary accrual minus the matched firm’s Jones-
model discretionary accrual in year t.

2. Discretionary working capital accruals (DisWCA) (Chen et al., 2011)

Dechow and Dichev (2002) develop a model for expected accruals and interpret the deviation from
this expected value as the estimation error in accruals. This measure focuses on the strength of the relation
between current accruals and past, present, and future cash flows. We use the Dechow-Dichev model as
modified by McNichols (2002) and Francis et al. (2005), adjusting for negative cash flows (Ball and
Shivakumar 2006; Givoly et al., 2010). The following model is estimated for each industry-year with at
least 20 observations:

WCA ;=ap+a;0CF;.1+a,0CFi; +a3OCF; +1+au1Revi +asPPE; +asAOCF; +a;0CF; *410CF; +e¢it

Where WCA=working capital accruals=the change in non-cash current assets minus the change in
current liabilities other than short-term debt and taxes payable, scaled by lagged total assets; OCF=cash
flow from operations=the sum of net income, depreciation, and amortization, minus WCA, all scaled by
lagged total assets (Chen et al., 2011); 4Rev=annual change in revenues scaled by lagged total assets;
PPE=property, plant, and equipment, scaled by lagged total assets; and AOCF=an indicator variable for
negative operating cash flows. The residuals & represent the estimation errors in the current accruals that
are not associated with operating cash flows and that cannot be explained by the change in revenue and the
level of PPE. WCA is the absolute value of &iy.

3. Discretionary Revenue (DisRev) (Chen et al., 2011)
We use discretionary revenues based on McNichols and Stubben (2008) and Stubben (2010). We
use the following regression for each industry-year with at least 20 observations:
AARi=ao+ai1dReviiteit
Where 4AR=the annual change in accounts receivable and 4Rev=the annual change in revenues, each scaled
by lagged total assets. DisRev are the residuals &i.

All these three variables are multiplied by negative one so that greater values represent better
quality of financial reporting and information environment.
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Appendix C: Measure of the Likelihood of Overinvestment (ResInvest)

We use a proxy for the likelihood of overinvestment (ResInvest) in the conditional analysis on tax
avoidance and investment efficiency (discussed in section 4.3.2).

ResInvest is a ranked variable based on the residual from the regression of industry average
investment on industry average sales growth (Biddle et al., 2009). To do so, we estimate the following
model:

Investingt = SalesGrowthing .1
Where Investing, is the average investment of all firms in each industry-year group. To compute the averages,
we impose a minimum of 20 firms per industry-year. Industry is defined by Fama and French (1997). We
rank the industry-year specific residuals of the model into deciles and rescale the decile rankings from 0 to
1.
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TABLE 1
Sample Description

Panel A: Sample Selection

Number of Number of
firm-years unique firms

All firms with available financial statement data from Compustat, stock return
data from CRSP, 1986-2012 with positive assets and sales 137,674 15,278
Less: firm-years from financial and utilities industries 124,731 14,590
Less: firm-years with missing data for tax avoidance proxies, 1-year ahead

. 31,404 5,245
investment and analyst coverage
Less: firm-years with missing data for Institutional Ownership (InstiOwn) 22,601 3,813
Final Sample (changes across different Inf proxies):
firm-years with non-missing performance adjusted accruals (PerfDA) 17,023 3,058
firm-years with non-missing discretionary working capital accruals (DiSWCA) 19,535 3,461
firm-years with non-missing discretionary revenues (DisRev) 19,086 3,406
Firm-years with non-missing FRQ composite proxy 15,928 2,925
firm-years with non-missing forecast error (FE) 22,601 3,813
firm-years with non-missing analyst dispersion (Dispersion) 15,786 3,083
Firm-years with non-missing ANA composite proxy 15,786 3,083
Panel B: Industry Distribution
Number of Percentage of
Industry firm-years firm-years
Business Services 3,024 13.4%
Chips 1,583 7.0%
Wholesale 1,173 5.2%
Machines 1,121 5.0%
Computers 1,030 4.6%
Firms from the top-5 industries 7,931 35.2%

Panel A shows the sample selection procedures. Panel B reports the distribution of firm-year observations and
unique firms from the top-five industries. Industry is defined according to the Fama-French 48 industry
classification (Fama and French, 1997).
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TABLE 2

Descriptive Statistics

Panel A: Mean/median Differences between Non-tax-avoiding vs. Tax-avoiding Firms

Variables
CETR
GAAPETR
Investi+1
PerfDA
DisWCA
DisRev
Coverage
FE
Dispersion
Cash
MtB
ROA
Leverage
Dividend
Size
stdSales
stdlnv
stdROA
InstiOwn
G

@) ) @)
Non-tax-avoiding Firms Tax-avoiding Firms Mean Median
diff. diff.
N Mean Median N Mean Median  p-value  p-value
15,345 -0.063 -0.048 7,256 0.132 0.120 faleled il
15,345 -0.040 -0.044 7,256 0.041 0.023 ok Fxk
15,345 0.152 0.105 7,256 0.179 0.126 faleled il
11,869 -0.071 -0.051 5,154 -0.074 -0.052 faleled il
13,375 -0.034 -0.024 6,160 -0.036 -0.025 Hokk Fxk
13,032 -0.026 -0.016 6,054 -0.028 -0.016 faleled il
15,345 9.027 7.000 7,256 9.505 7.000 faleled il
15,345 -0.007 0.004 7,256 0.002 0.005 ok Fokk
10,687 0.003 0.001 5,099 0.004 0.001 faleled falaled
15,345 0.182 0.086 7,256 0.229 0.092 faleled falaled
15,345 3.007 2.243 7,256 3.072 2.183 ok
15,345 0.154 0.128 7,256 0.134 0.107 falaled falaled
15,345 0.156 0.129 7,256 0.182 0.159 falaled falaled
15,345 0.334 0.000 7,256 0.377 0.000 ok
15,345 6.467 6.362 7,256 6.448 6.337 falaled
15,345 0.314 0.180 7,256 0.336 0.194 falaled falaled
15,345 0.100 0.057 7,256 0.122 0.070 ok Fokk
15,345 0.056 0.038 7,256 0.064 0.043 faleled falaled
15,345 0.599 0.623 7,256 0.605 0.636 falale
9,115 8.819 9.000 4,121 8.700 9.000 ok fal
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Panel B: Pearson Correlation

1. 2. 3. 4. 5. 6. 7. 8. 9. 10.
1.CETR 1
2.GAAPETR 0.428 1
*k*k
3.Investt+1 0.081 0.015 1
*k*k **
4.PerfDA -0.018 -0.026 -0.042 1
** *k*k *k*k
5.DisWCA -0.028 -0.029 -0.043 0.219 1
*k*k *k*k *k*k *k*k
6.DisRev -0.014 -0.016 -0.034 0.150 0.340 1
* *%x *k*k *k*k *kk
7.Coverage 0.044 -0.008 -0.004 0.053 0.127 0.163 1
*k*k *kk *kk *kk
8. FE 0.033 0.004 0.015 0.003 0.021 0.013 0.043 1
*kk ** *kk * *kk
9.Dispersion -0.006 0.043 -0.019 -0.019 -0.054 -0.049 -0.076 -0.202 1
*k*k *%x *%x *kk *kk *k*k *k*k
10. InstiOwn 0.006 -0.046 -0.048 0.074 0.160 0.172 0.418 0.0556 -0.089 1
*k*k *k*k *k*k *kk *kk *k*k *k*k *kk
11.G -0.003 0.047 -0.088 0.050 0.090 0.097 0.096 0.004 -0.022 0.120
*kk *kk *kk *kk *kk *kk ** *k*k

Panel A shows the mean (median) statistics of non-tax-avoiding firms (in column 1) and tax-avoiding firms (in column 2), and the mean/median differences
between non-tax-avoiding vs. tax-avoiding firms (in column 3). Panel B shows the Pearson correlations among primary variables. Correlation coefficients and the
significance level of p-values are reported. ***, ** and * indicate statistical significance at the 1%, 5% or 10% levels using a two-tailed t-test. Correlation
coefficients with significant results are shown in bold. All variables are defined in Appendix A.
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The regression model is:

Investi=fo+ L1 TaxAvoidi 1+ SoInfi a1+ L3 TaxAvoid*Inf; .1 +BsCashi+BsMtBi +SsROA «+p7Leverage; +pSsDividendi +fqSizei 1 +S10StdSales; i +£11StdSalesi ¢
+p12StdInv; 1 +813StAROA ¢+ S14lnstiOwn; : +B1sInf*Cashi i+ B16INf*MtB; +517INf*ROA; 1+ S1sl nf*Leveragei +BisInf*Dividend; «

Unconditional Analysis:

TABLE 3

Investment, Tax Avoidance, and the Quality of the Information Environment

+B20Inf*Size; i +B21 Inf¥StdSalesi +p22Inf*StdSales; +p23Inf*StdInvi (+L24INf*StAROA; 1+ SasInf* InstiOwn; o+ Zindustryi+XYeari+eiy

Intercept
TaxAvoid

Inf
TaxAvoid*Inf
Cash

MtB

ROA
Leverage
Dividend
Size

stdSale
stdInvest
stdROA
InstiOwn
Inf*Cash
Inf*MtB
Inf*fROA
Inf*Leverage
Inf*Dividend
Inf*Size

TaxAvoid = CETR

TaxAvoid = GAAPETR

1) () ©) (4)
Inf = Inf_FRQ Inf = Inf_ANA Inf = Inf_FRQ Inf = Inf_ANA
Coeff. t-stat  Coeff. t-stat  Coeff. t-stat  Coeff. t-stat
0.171 *** 8.18 0.190 *** 12.94 0.176 *** 13.19 0.160 *** 411
0.040 *** 4.72 0.030 *** 8.13 0.020 *** 4.23 0.028 *** 2.88
-0.005 -0.14 0.022 * 1.57 -0.009 -0.65 0.069 * 1.54
-0.033 ** -2.18 -0.011 ** -2.07 -0.014 *** -2.34 -0.037 ** -2.11
0.030 1.17 0.010 1.22 0.016 * 1.39 -0.032 ** -2.27
0.003 ** 2.10 0.004 *** 5.02 0.004 *** 4.46 0.005 *** 2.73
0.139 *** 3.23 0.130 *** 5.63 0.141 *** 5.84 0.194 *** 3.84
-0.041 -1.17 -0.047 *** -3.40 -0.029 ** -1.65 -0.050 * -1.62
0.000 -1.12 0.000 ** -2.18 0.000 *** -3.15 -0.001 * -1.40
-0.014 *** -5.17 -0.014 *** -11.35 -0.013  *** -9.54 -0.015 *** -4.75
-0.034 *** -3.63 -0.020 *** -3.49 -0.028 *** -4.82 -0.014 -1.05
0.207 *** 5.82 0.107 *** 6.55 0.136 *** 6.76 0.154 *** 4.16
0.030 0.38 0.031 0.87 0.087 ** 1.95 0.033 0.36
0.059 *** 3.35 0.036 *** 4.42 0.056 *** 5.97 0.061 *** 3.26
-0.019 -0.39 -0.004 -0.32 0.022 * 1.45 0.096 *** 3.52
0.000 0.10 -0.002 ** -2.13 -0.001 -1.04 -0.005 * -1.56
0.015 0.17 0.047 * 1.41 -0.009 -0.24 -0.078 -0.85
0.009 0.15 0.006 0.32 -0.007 -0.32 0.023 0.41
0.000 0.65 0.000 -0.72 0.000 0.33 0.002 0.94
0.005 1.04 -0.001 -0.42 0.004 ** 2.30 0.002 0.30
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Inf*stdSale 0.038 ** 1.93 0.006 0.75 0.029 *** 3.04 -0.005 -0.19

Inf*stdInvest -0.224  *** -3.50 0.002 0.10 -0.071  *** -2.69 -0.107 * -1.59
Inf*stdROA 0.042 0.27 -0.097 ** -1.67 -0.083 * -1.38 -0.083 -0.49
Inf*InstiOwn -0.031 -0.98 -0.008 -0.75 -0.020 ** -1.68 -0.051 * -1.49
Industry Fixed Effects Included Included Included Included
Year Fixed Effects Included Included Included Included
Joint Significance Test:
p1+p3=0 2.34* 1.81* 0.00 1.04

Adj. R? 12.8% 13.6% 12.6% 14.2%

N 15,928 15,786 15,928 15,786

This table shows the results of estimating Model (1) to examine the association among investment level, tax avoidance and the quality of the information
environment. Tax avoidance (TaxAvoid) is measured as CETR or GAAPETR. The quality of the information environment (Inf) is measured as Inf_FRQ or Inf_ANA.
Coefficients are presented with t-statistics based on firm-clustered standard errors. ***, ** and * denote significance ata 1, 5, and 10 percent levels, for one-tailed
tests where there are predictions and two-tailed tests otherwise. All variables are defined in Appendix A.
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TABLE 4
Conditional Analysis:
Overinvestment, Tax Avoidance, and the Quality of the Information Environment

The regression model is:

Overinvest= p1TaxAvoid + f2Inf + psTaxAvoid*Inf + Controls 2)
TaxAvoid = CETR TaxAvoid = GAAPETR
) ) @A) (4)
Inf = Inf_FRQ Inf = Inf_ANA Inf = Inf_FRQ Inf = Inf_ANA

Chi- Chi- Chi- Chi-

Coeff. squared  Coeff. squared  Coeff. squared  Coeff. squared

Intercept 1402 *** 2224  -0.040 0.00 -1.063 *** 12.99 -0.267 0.12
TaxAvoid 0370 *** 2240 0424 ***  34.98 0259 *** 923 0186 *** @34  This table
Inf -0.251 0.80 0.184 0.50 0.267 0.90 0.345 * 1.86 shows the
TaxAvoid*Inf 0131 ** 399  -0.159 * 2.46 -0.286 ** 475 -0.098 ** 3.46 results - from
Cash 0216 * 1.71 -0.065 0.20 0.109 0.65 0.050 0.26 multinomia"’;
MtB 0028 *** 647 0.025 ** 4.82 0.020 ** 3.26 0.036 *** 11.59 logistic
ROA 1.406 ***  12.82 1519 ***  16.00 1.637 x** 17.65 1.218 *x* 12.35 regression
Leverage 0.066 0.04 0417 * 2.54 0.111 0.12 -0.091 0.13 Model  (2)
Dividend -0.369 ***  6.70 -0.183 ** 3.62 -0.510 *** 9.79 -0.149 ** 3.70 hat tests the
Size 0175 *** 3282  -0.251 *** 6843 -0.240  xx* 54.57 0293 *** 9458 likelihood
stdSale -0.224 ** 4.01 -0.215  ** 4.12 -0.317  *x* 8.61 -0.285 *** 8.59 that a tax-
stdInvest 1.000 ***  11.15 0.577 ** 4.61 1.912 *** 4313 1.091 *** 19.48 avoiding
StdROA 0.870 * 1.68 0.916 * 2.47 -0.069 0.01 0.709 * 1.68 firm  might
Instiown 0511 *** 8.0 0.662 ***  16.94 0.835 **x 21.81 0.575 *** 1409  pe in the
Inf*Cash 0.498 ** 3.87 -0.024 0.01 0.445 ** 4.20 -0.055 0.22 extreme
Inf*MtB -0.002 0.02 -0.011 0.51 -0.005 0.08 0,027 ** 3.52 investment
Inf*ROA 0.205 0.09 0.538 0.98 -0.705 1.11 0.466 0.86 residual
Inf*Leverage 0.167 0.15 -0.172 0.23 0.066 0.02 0.260 0.53 quartiles as a
Inf*Dividend 0.318 ** 4.23 -0.028 0.04 0.417 ** 5.29 -0.146 1.19 function  of
Inf*Size -0.008 0.03 0.045 1.34 -0.046 1.02 -0.017 0.18 the quality of
Inf*stdSale 0.316 ** 3.20 0.003 0.00 0.249 * 2.09 0.126 0.92 the
Inf*stdInvest -0.529 1.35 0.782 ** 4,55 -0.705 * 2.55 0.402 1.35 information
Inf*stdROA -1.195 1.08 -1.932  ** 4.05 0.091 0.01 -1.927 ** 4.58 environment.
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Inf*InstiOwn 0.081 0.10 -0.510 *** 5.51 -0.044 0.03 -0.169 0.65 The results

Industry Fixed Effects Included Included Included Included are from the
Year Fixed Effects Included Included Included Included comparison
Psuedo-R? 11.5% 10.5% 18.6% 15.4% between

N 15,920 20,292 15,845 20,689

overinvestment and normal investment. Tax avoidance (TaxAvoid) is measured as CETR or GAAPETR. The quality of the information environment (Inf) is measured
as Inf_FRQ or Inf_ANA. Coefficients are presented with t-statistics based on firm-clustered standard errors. ***, ** and * denote significance at the 1, 5, and 10
percent levels, for one-tailed tests where there are predictions and two-tailed tests otherwise. All variables are defined in Appendix A.
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Panel A: Investment, Tax Avoidance, and the Quality of the Information Environment

The regression model is:
Investi=fo+p1TaxAvoidir1+ BInfir.1+B3TaxAvoid*Infi .1 +B4Cashi+BSsMtBi+BsROA; +B7Leveragei +pBsDividend; -+pBsSizei ++B10StdSalesi i +p11StdSales ;
+B125tdInv; ¢ +513StAROA, (+S14InstiOwn; ; +S1sInf*Cashi i+B16INf*MtB; 1 +817INf*ROA, +S1sInf*Leveragei +pS1slnf*Dividend; i+S20lnf*Sizei

TABLE 5
Alternative Measures of Tax Avoidance

+B21Inf*StdSalesi; +p22Inf*StdSales; +pS23Inf*StdInvi i+ L24Inf*StAROA; ++SasInf* InstiOwni o+ Zindustryi+ZYeari+eiy 1)
TaxAvoid = DTAX TaxAvoid = SHELTER TaxAvoid = UTB
(1) (2) ©) (4) ©) (6)
Inf = Inf_FRQ Inf = Inf_ANA Inf = Inf_FRQ Inf = Inf_ANA Inf = Inf_FRQ Inf = Inf_ANA

Coeff. t-stat Coeff. t-stat  Coeff. t-stat Coeff. t-stat  Coeff. t-stat  Coeff. t-stat
Intercept 0.163 **  4.20 0.229 *** 6.81 0.193 **  14.40 0.166 *** 4.49 0.178 *** 8.54 0.229 ™ 6.82
TaxAvoid 0.029 ** 3.9 0.018 *** 3.53 0.026 *** 5.12 0.031 *** 3.64 0.033 *** 4.20 0.027 *** 5.46
Inf 0.065 ** 2.18 0.098 *** 4.64 -0.024 -1.69 0.105 *** 2.72 -0.007 -0.21 0.101 ™ 4.75
TaxAvoid*Inf -0.026 ** -1.83 -0.019 * -203 -0.019 **  -2.93 -0.024 * -158 -0.026 ** -1.73  -0.014 -1.64
Cash 0.050 **  3.58 -0.017 ** -2.08 0.018 ** 1.71 -0.030 ** -2.17 0.033 ** 2.16 -0.018 ** -2.25
MtB 0.004 **  3.89 0.003 *** 3.12 0.003 *** 4.06 0.006 *** 3.76 0.004 *** 2.88 0.003 *** 3.05
ROA 0.352 ** 10.17 0.108 *** 4.03 0.126 ™ 5.31 0.170 *** 3.86 0.121 =~ 3.14 0.118 ™ 4.37
Leverage -0.313 ™ -1169 -0.030 ** -1.78  -0.028 * -1.64 -0.093 *** -3.49  -0.037 -1.25  -0.038 ** -2.22
Dividend 0.000 -0.02 0.000 -1.08 0.000 *** -2.42 0.000 0.06 0.000 -0.35 0.000 -1.06
Size -0.001 -0.48 -0.020 *** -940 -0.016 ** -10.63 -0.014 *** -4.79  -0.015 *** -5.50  -0.020 *** -9.4
stdSale -0.045 **  -582 -0.013 ** -2.16  -0.027 ™ -4.59 -0.021 ** -186  -0.041 ™ -4.73  -0.013 ** -2.08
stdInvest 0.819 ™ 29.03 0.161 = 8.29 0.136 *** 6.95 0.069 ** 2.22 0.210 **~ 6.70 0.158 *** 8.14
stdROA -0.093 * -1.48 -0.010 -0.24 0.081 ** 1.84 0.049 0.61 0.075 1.07 -0.017 -0.39
InstiOwn 0.044 =  3.01 0.029 2.79 0.058 *** 6.19 0.043 2.62 0.066 *** 4.07 0.031 ™ 2.96
Inf*Cash -0.028 -1.00 0.049 3.33 0.020 ~ 1.29 0.082 *** 3.37 -0.024 -0.79 0.048 ™ 3.24
Inf*MtB 0.002 1.01 -0.002 -0.99 0.000 -0.44 -0.006 *** -2.66  -0.001 -0.44  -0.002 -1.02
Inf*ROA 0174 **  2.39 0.047 0.99 0.004 0.10 -0.061 -0.77 0.039 0.48 0.044 0.94
Inf*Leverage -0.236 **  -4.89 0.005 0.18 -0.005 -0.21 0.121 = 2.45 0.005 0.09 0.015 0.51
Inf*Dividend 0.000 0.22 0.000 0.18 0.000 0.18 -0.002 -0.99 0.000 0.13 0.000 0.15
Inf*Size -0.003 -0.73 -0.002 -0.74 0.006 *** 3.27 -0.006 -1.26 0.007 ~ 1.39 -0.002 -0.80
Inf*stdSale 0.005 0.32 -0.011 -0.97 0.026 *** 2.71 0.009 0.43 0.055 *** 2.90 -0.011 -0.95
Inf*stdInvest -0.654 ** -12.24  -0.090 *** -259  -0.068 *** -2.57 0.047 0.83 -0.226 *** -3.82  -0.090 **  -259
Inf*stdROA 0.184 * 1.42 -0.011 -0.14  -0.065 -1.07 -0.080 -0.55  -0.051 -0.36  -0.015 -0.19
Inf*InstiOwn -0.050 ** -1.84 -0.019 -1.04  -0.022 ** -1.82 -0.027 -092 -0.042 * -141  -0.025 * -1.34
Industry Included Included Included Included Included Included
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Fixed Effects
Year Included Included Included Included Included Included
Fixed Effects
Joint Significance 2.63** 0.51 0.04 0.36 0.99 2.38*
Test:
p1tp:=0

Adj. R? 14.2% 13.5% 12.6% 14.7% 12.7% 13.7%

N 11,068 11,298 9,773 7,454 2,407 3,054
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Panel B:

TABLE 5

Alternative Measures of Tax Avoidance

Overinvestment, Tax Avoidance, and the Quality of the Information Environment

Intercept
TaxAvoid

Inf
TaxAvoid*Inf
Cash

MtB

ROA
Leverage
Dividend

Size

stdSale
stdInvest
stdROA
InstiOwn
Inf*Cash
Inf*MtB
Inf*ROA
Inf*Leverage
Inf*Dividend
Inf*Size
Inf*stdSale
Inf*stdInvest
Inf*stdROA
Inf*InstiOwn
Industry
Fixed Effects
Year

Fixed Effects

TaxAvoid = DTAX

TaxAvoid = SHELTER

TaxAvoid = UTB

1) (2) 3) (4) (5) (6)

Inf = Inf_FRQ Inf = Inf_ANA Inf = Inf_FRQ Inf = Inf_ANA Inf = Inf_FRQ Inf = Inf_ANA
Chi- Chi- Chi- Chi- Chi- Chi-
squar squar squar squar squar square

Coeff. ed Coeff. ed Coeff. ed Coeff. ed Coeff. ed Coeff. d
0.413 0.60 0.728 ** 2.88 0.325 0.31 0.099 0.03 0.646 0.72 1.078 * 242
0.133 ** 3.52 0.235 *** 11.47 0.189 ** 3.77 0.227 ** 3.18 055 === 11.34 0.356 ** 5.23

-0.028 0.02 0.589 *** 1217 -0.254 1.20 -0.600 * 2.05 0.332 0.45 0.640 * 1.96

-0.248 *** 544 -0.197 ** 5.10 -0.281 ** 4.26 -0.326 * 1.70 -0.429 ** 4.29 -0.221 ** 2.89
0.330 *** 8.30 0.155 ** 3.20 0.294 ** 5.37 0.023 0.01 0.747 *** 6.17 0.355 ** 2.97
0.018 ** 4.35 0.041 *** 17.21 0.018 ** 3.40 0.022 * 2.23 0.027 * 2.31 0.017 0.73
0.795 *** 7381 1.076 *** 16.23 0.898 *** 850 1.106 ** 5.29 -0.485 0.51 0.730 1.27

-0.043 0.03 -0.552 *** 754 0.126 0.25 -0.047 0.02 -0.806 ** 2.75 -0.042 0.01
0.014 ** 3.38 0.010 * 2.02 0.003 0.99 -0.026 1.35 0.023 1.20 -0.030 0.47

-0.202 *** 7391 -0.198 *** 85.04 -0.210 *** 4985 -0.120 *** 10.16 -0.172 *** 1421  -0.217 *** 19.79

-0.299 *** 1497 -0.150 ** 4,53 -0.275 *** 11.33 0.087 0.46 -0.714 *** 6.31 -0.390 ** 3.22
1966 *** 65.48 1.704 *** 68.53 2.124 *** 67.89 1.275 *** 12.76 3.278 *** 34.10 2448 ***  20.74
0.051 0.020 -0.204 0.43 0.213 0.26 -1.041 * 2.20 -0.382 0.10 0.511 0.39
0.666 *** 2377 0.401 *** 10.24 0.611 *** 17.24 0.270 * 1.95 0.184 0.41 -0.043 0.03
0.009 0.00 -0.011 0.01 0.172 0.81 0.523 1.58 0.014 0.00 0.064 0.06

-0.008 0.33 -0.035 *** 958 -0.005 0.12 0.022 0.52 -0.025 1.02 -0.001 0.00
0.580 1.46 -0.107 0.10 0.437 0.71 0.321 0.12 1.863 ** 3.00 -0.605 0.53

-0.716 ** 4.96 0.288 1.29 -0.582 ** 291 -0.023 0.00 0.575 0.78 -0.494 0.90
0.006 0.14 -0.007 0.83 0.004 0.27 0.031 1.24 -0.305 ** 4,72 0.066 * 1.70
0.006 0.03 -0.035 * 1.78 0.052 1.61 0.036 0.25 -0.044 0.56 -0.032 0.31
0.297 *** 554 -0.124 * 2.00 0.139 1.04 -0.386 * 2.38 0.290 0.43 -0.080 0.07

-0.254 0.53 -0.100 0.14 -0.180 0.23 0.123 0.03 -0.661 0.69 -0.308 0.22

-0.721 1.23 0.427 1.16 -0.002 0.00 2391 * 2.61 -1.102 0.41 -0.800 0.50

-0.081 0.20 -0.050 0.11 -0.188 0.94 -0.050 0.02 -0.132 0.12 0.149 0.19

Included Included Included Included Included Included
Included Included Included Included Included Included
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Adj. R? 20.3% 19.1% 19.6% 12.0% 24.0% 23.1%

N

11,068 11,298 9,773 7,454 2,407 3,054

Panel A shows the results of estimating Model (1) to examine the association among the investment level, tax avoidance and the quality of the information
environment. Tax avoidance (TaxAvoid) is measured as DTAX, SHLETER, or UTB. The quality of the information environment (Inf) is measured as Inf_FRQ or
Inf_ANA. Panel B shows the results from a multinomial logistic regression Model (2) that tests the likelihood that a tax-avoiding firm might be in the extreme
investment residual quartiles as a function of the quality of the information environment. The results are from the comparison between overinvestment and normal
investment. Tax avoidance (TaxAvoid) is measured as DTAX, SHLETER, or UTB. The quality of the information environment (Inf) is measured as Inf_FRQ or
Inf_ANA. Coefficients are presented with t-statistics based on firm-clustered standard errors. ***, ** and * denote significance at the 1, 5, and 10 percent levels,
for one-tailed tests where there are predictions and two-tailed tests otherwise. All variables are defined in Appendix A.
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TABLE 6
Propensity Score Matching Analysis:
Investment Efficiency, Tax Avoidance, and the Quality of the Information Environment

Panel A: The First Stage: analysis of maximum likelihood estimates

The Regression Model is:

TaxAvoid=f(Invest, Inf. Variables, Institutional Ownership, Controls)

Intercept
Invest
PerfDA

DisWCA
DisRev

Coverage

FE

Dispersion

Cash

MtB

ROA

Leverage

Dividend

Size

stdSale

stdInvest

stdROA

InstiOwn

Industry Fixed Effects
Year Fixed Effects
Adj. R?

N

Dependent Variable = CETR

Coeff. Wald Chi-squared
-1.372  *** 50.56
1,114 *** 67.63
-0.333 1.19
-2.109 *** 8.04
-0.460 0.31
0.022 *** 28.17
0.633 *** 16.01
4.829 ** 4.19
1481 *** 157.63
0.035 *** 21.09
-4.576 *** 226.27
0.990 *** 30.81
-0.001 0.08
-0.057 *** 6.82
-0.212  *** 8.23
0.855 *** 20.27
2.335 *** 19.56
0.230 ** 5.15
Included
Included
7.1%
11,415
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TABLE 6
Propensity Score Matching Analysis:
Investment Efficiency, Tax Avoidance, and the Quality of the Information Environment

Panel B: The Second Stage: over vs. normal investment

(1) B)
Inf=Inf_FRQ Inf=Inf_ANA
Coeff. Chi-squared Coeff. Chi-squared

Intercept -1.141 =+ 221 -2.089  *** 8.38
TaxAvoid = CETR 0.733 **= 9.45 0.663 *** 8.33
Inf -0.611 0.22 1.319 1.30
TaxAvoid*Inf -0.812 ** 3.35 -0.794 ** 3.98
Cash -0.813 = 2.65 -0.633 1.42
MtB 0.066 ** 3.35 0.117 **= 7.32
ROA 1.744 = 1.77 1.229 0.68
Leverage -0.311 0.11 -0.023 0.00
Dividend -0.082 0.12 -0.742  **x* 5.75
Size -0.324  x*x* 10.98 -0.278  **x* 8.53
stdSale -0.536 * 241 0.318 0.67
stdInvest 2511 H** 7.92 -1.352  =* 2.05
stdROA 0.332 0.02 1.739 0.58
InstiOwn 1.035 *=* 3.39 1.265 **= 5.64
Inf*Cash 2122 ** 5.19 0.934 1.11
Inf*MtB -0.087 1.39 -0.157 ** 5.22
Inf*ROA -1.294 0.22 0.386 0.02
Inf*Leverage 1.207 0.51 0.188 0.02
Inf*Dividend 0.005 0.00 1.159 **= 6.68
Inf*Size 0.161 0.82 0.105 0.45
Inf*stdSale 0.863 1.47 -0.850 1.54
Inf*stdInvest -3.343  ** 3.91 3.515 ** 4.67
Inf*stdROA -1.968 0.18 -1.874 0.20
Inf*InstiOwn -0.311 0.09 -1.211  * 1.67
Industry Fixed Effects Included Included

Year Fixed Effects Included Included

Psuedo-R? 13.4 13.6%
N 6,598 6,598

This table shows the results of adopting the propensity-score matching method to examine the association among the
investment level, tax avoidance and the quality of the information environment. Tax avoidance (TaxAvoid) is measured
as CETR. Coefficients are presented with t-statistics based on firm-clustered standard errors. ***, ** and * denote
significance at the 1, 5, and 10 percent levels, for one-tailed tests where there are predictions and two-tailed tests
otherwise All variables are defined in Appendix A.
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TABLE 7
Change Specification Analysis:

Panel A: Investment, Tax Avoidance, and the Quality of the Information Environment

The regression model is:

Alnvesti 1=t f14TaxAvoid; + foAInf; +psATaxAvoid*AInfi -+ SsACashi i+ LsAMB; i +BsAROA; +f74Leveragei
+BsADividend;+PoASizeir+ro4StdSalesi+pr14StdSalesi s +12AStd IV i+ 134StAROA, +S1a4InstiOwN; ¢
+p1sInf*ACash; i +S1641nfi t *AMLIB; i+ 517 AInfi FAROA, +1+B1841nfi s *ALeveragei +S1941nfi *ADividendi
+ﬂ20A | nfi,t*ASizei,t+ﬁ21A | nfi,t*AStdSaIesiﬁﬁzzA | nfi,t*AStdSaIesi,tJr,b’ng | nfi,t*AStd Invi:

+B2441INf *AStAROA; 1+ 254 1Infi *AINStiOwn; o+ XTndustryi+X Year+eiy

TaxAvoid= CETR: TaxAvoid= GAAPETR:
@ 2 3) 4)
AInf=Alnf FRQ AInf=AInf ANA AInf=Alnf FRQO AInf=AInf ANA

coeff t-stat coeff t-stat coeff t-stat coeff t-stat
Intercept -0.005 -0.54 -0.004 -0.43 -0.006 -0.59 0.008 0.28
ATaxAvoid 0.050 *** 3.08 0.029 ** 1.98 0.042 ** 1.68 0.055 =* 1.60
Alnf 0.007 0.87 0.000 0.07 0.009 1.24 0.025 ** 2.28
ATaxAvoid*Alnf -0.073  *** -2.44 -0.040 ** -1.70 -0.097 ** -2.14 -0.146 ** -2.23
ACash 0.103  **=* 3.88 0.134  **=* 4.38 0.102  *** 6.32 0.161  *** 5.43
AMtB 0.005 ** 2.32 0.004 ** 1.81 0.005  *** 3.01 0.002 0.87
AROA -0.014 -0.24 0.073 = 1.55 0.004 0.10 0.220 *** 3.21
ALeverage -0.346  *** -6.31 -0.367  *** -7.00 -0.359  *** -8.26 -0.201  xx* -3.07
ADividend -0.007 -1.02 -0.013  ** -1.93 -0.010 -1.27 -0.009 -0.73
ASize -0.282  **x  -1321 -0.330 *** -1498 -0.276 *** -18.81 -0.310 F** -11.84
AstdSale 0.066 ** 2.29 0.032 1.07 0.056  *** 2.42 -0.017 -0.41
AstdInvest -0.734  *** -8.10 -0.833  *** -8.59 -0.690 ***  -12.15 -0.860 *** -9.22
AstdROA 0.148 0.98 0.329  *** 2.37 0.107 0.92 0.533  *** 2.95
AlInstiOwn 0.082 ** 2.32 0.039 1.12 0.093  #*x* 3.16 0.126  *** 2.65
Alnf*ACash -0.040 -0.92 -0.004 -0.07 -0.044 =* -1.59 -0.114  ** -2.10
AInf*AMtB -0.001 -0.23 0.001 0.32 -0.001 -0.39 0.001 0.14
AInf*AR0OA 0.041 0.40 -0.138 = -1.53 0.023 0.30 -0.400 xx* -3.03
AInf*ALeverage -0.063 -0.61 -0.030 -0.35 -0.043 -0.54 -0.294  x** -2.40
AlInf*ADividend 0.001 0.04 0.016 * 1.42 0.007 0.44 0.008 0.35
AInf*ASize 0.004 0.09 0.070 ** 1.88 -0.004 -0.14 0.024 0.49
AInf*AstdSale -0.021 -0.41 0.036 0.69 -0.006 -0.15 0.146 *=* 1.87
AlInf*AstdInvest 0.158 0.93 0.220 =* 1.35 0.091 0.86 0.490  *** 2.77
AInf*AstdROA 0.037 0.14 -0.438 ** -1.76 0.087 0.42 -0.726  ** -2.06
Alnf*AInstiOwn -0.019 -0.30 -0.007 -0.12 -0.039 -0.73 -0.091 -1.05
::r}gggtlrzyffects Included Included Included Included
vear Included Included Included Included
Fixed Effects
Joint
Significance 2.07* 0.66 4.65** 6.35***
Test: f1+4:=0
Adj. R? 30.4% 33.0% 30.0% 30.0%
N 14,177 14,319 14,177 14,319
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TABLE 7
Change Specification Analysis:

Panel B: Overinvestment, Tax Avoidance, and the Quality of the Information Environment
The regression model is:
Switch= p14TaxAvoid + foAInf + BadTaxAvoid*4Inf + Controls

TaxAvoid=CETR TaxAvoid=GAAPETR
ey (2 3 4
Inf=Inf_FRQ Inf=Inf_ANA Inf=Inf_FRQ Inf=Inf_ANA
Chi- Chi- Chi- Chi-
Coeff Squared Coeff Squared Coeff Squared Coeff Squared
Intercept 1202 *** 9.35 1595 ** 4.04 1.125 *** 8.39 1.181 ~* 2.60
ATaxAvoid 1572 *=* 4.14 1547 = 3.41 2381 *=* 4.07 2.342 ** 3.37
Alnf -0.776  ** 3.54 0.134 0.09 -0.647 = 2.52 0.031 0.01
ATaxAvoid*AInf -2.624 ** 3.65 -3.273  ** 4.09 -4.562 *x 4.35 -5.516 ** 5.10
/Cash 5.760  #*x 24.18 2196 ** 3.94 5.886  **x 25.59 2.017 ** 3.39
AMtB 0.081 1.04 0.108 1.26 0.103 = 1.66 0.099 1.05
AROA 1.690 0.56 2.543 1.26 1.793 0.65 3513 = 2.37
ALeverage -9.503  *x* 15.47 -6.215  *x* 6.01 -9.407  xx* 15.65 -6.142  Hxx 5.89
ADividend 0.096 0.04 -0.023 0.00 -0.069 0.02 -0.143 0.09
ASize -8.982  *xx 7457 -6.642  *xx 32.48 -8.491  xxx 69.34 -6.644  H*xx 32.95
AstdSale 0.017 0.00 -2.043  * 1.96 0.227 0.03 -2.226  * 2.36
AstdInvest -5.235 * 2.59 -3.737 1.01 -5.000 =* 2.49 -3.662 1.02
AstdROA 4.473 0.50 21.882  Hwx 10.31 -0.024 0.00 21.860 #*x 10.37
AlnstiOwn -1.156 0.56 2174 = 1.95 -1.022 0.45 2282 = 2.18
AInf*A4Cash -2.983 * 2.27 1.388 0.45 -3.212 =+ 2.67 1.179 0.33
AInf*AMtB 0.079 0.29 -0.015 0.01 0.027 0.04 -0.025 0.02
AInf*AR0OA -9.155  *= 5.22 -7.442  *x 2.92 -9.362  xxx 5.50 -9.145  *x 4.35
Alnf*ALeverage  5.800 * 1.77 -0.746 0.02 5.802 = 1.82 -0.826 0.03
AInf*4Dividend  -0.649 0.47 -0.129 0.02 -0.288 0.09 0.124 0.02
AInf*ASize 3.529 *=* 3.59 -0.519 0.06 2858 = 2.42 -0.221 0.01
Alnf*AstdSale 0.623 0.08 6.029 ** 4.58 0.368 0.03 6.344  ** 5.13
AInf*AstdIinvest  -3.034 0.25 -4.118 0.33 -3.189 0.29 -3.563 0.26
AInf*AstdROA -1.944 0.03 -40.208  x*x 9.05 3.849 0.12 -41.536  *** 9.67
AInf*AInstiown 4192 * 217 -1.072 0.14 4112 = 2.14 -1.206 0.18
Industry Fixed
Effects Included Included Included Included
Year Fixed
Effects Included Included Included Included
Psuedo-R? 32.0% 30.4% 31.5% 29.8%
N 2,320 2,393 2,320 2,393

Panel A shows the results of estimating Model (1) after first-differencing to examine whether increased investment
arises from increased tax avoidance and the quality of the information environment deters this relation. The dependent
variable Alnvest 1 is the one-year ahead change in investment (Invest..1-Invest;). ATaxAvoid is equal to the change in
the annual ACETR (AGAAPETR) for year t (CETR;-CETR¢1) or (GAAPETR:-GAAPETR:1). We multiply the annual
change in ACETR (AGAAPETR) by negative one so that a greater value represents a larger increase in tax avoidance.
The change in the quality of the information environment (Alnf) is proxied using Alnf_FRQ (in columns 1 and 3) and
Alnf_ANA (in columns 2 and 4). The information environment measures are not normally distributed when differenced
(the p-value of Kolmogorov-Smirnov test for the investment efficiency measures is less than 0.01), therefore, we use
the percentile ranks of the first differences for these proxies. In Panel B, the dependent variable, Switch, is a dummy
variable, equal to one for firms switching from the benchmark group (Normal) to the over-investing group (Over),
and zero for firms that switch from Over to Normal. Firms that do not switch from one group to another group are
excluded. TaxAvoid is equal to the change in the annual ACETR (AGAAPETR) for the year t (CETR;-CETR:1) or
(GAAPETR;-GAAPETR:.1). We multiply the annual change in ACETR (AGAAPETR) by negative one so that a greater
value represents a larger increase in tax avoidance. The change in the quality of the information environment (Alnf)
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is proxied using Alnf_FRQ (in columns 1 and 3) and Alnf_ANA (in columns 2 and 4). Coefficients are reported using
t-statistics based on firm-clustered standard errors. ***, ** and * denote significance at the 1, 5, and 10 percent levels,
for one-tailed tests where there are predictions and two-tailed tests otherwise. All variables are as defined in Appendix

A
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Panel A: Investment, Tax Avoidance, and the Quality of the Information Environment

The regression model is:

Investi=pfo+ 1 TaxAvoidi 1+ SoInfi a1+ L3 TaxAvoid*Infi .1 +SsCashi+BsMtBi +SsROA «+p7Leverage +psDividendi +fqSizei 1 +S10StdSales; i+ 511 StdSalesi ¢
+p12StdInv; 1 +813StAROA 1+ 14Gi 1+ B1sInstiOwn; « +S1Inf*Cashi +F17Inf*MtB; i+ B18Inf*ROA, +S19Inf*Leveragei ++S20Inf*Dividendi ¢

Robustness Check on Restricted Sample with Available G-index

TABLE 8

+Ba1Inf*Size; i +pf22Inf*StdSales;  +BasInf*StdSales; i+ L2 Inf*StdInvi i+ 25 INf*StAROA, 1+ 26 Inf*Gi i+ o7 Inf* InstiOwni+Xndustryi+ X Yeari+eiy

Intercept
TaxAvoid

Inf
TaxAvoid*Inf
Cash

MtB

ROA
Leverage
Dividend
Size

stdSale
stdInvest
stdROA

G

InstiOwn
Inf*Cash
Inf*MtB
Inf*ROA
Inf*Leverage
Inf*Dividend

TaxAvoid = CETR

TaxAvoid = GAAPETR

) (2) ©) (4)
Inf = Inf_FRQ Inf = Inf_ANA Inf = Inf_FRQ Inf = Inf_ANA
Coeff. t-stat  Coeff. t-stat Coeff. t-stat  Coeff. t-stat
0.155  *** 7.59 0.168 *** 8.91 0.155 *** 7.56 0.147  *** 6.41
0.032 *** 5.93 0.030 *** 6.88 0.014 *** 2.60 0.036 *** 4.86
-0.010 -0.43 0.026 1.18 -0.012 -0.53 0.123 *** 3.27
-0.015 ** -2.21 -0.017  *** -2.80 -0.012 ** -1.75 -0.020 * -1.48
0.023 ** 1.75 0.020 ** 1.78 0.028 ** 211 -0.010 -0.40
0.002 *** 2.83 0.002 ** 2.30 0.003 *** 3.02 0.006 *** 3.57
0.177 *** 5.59 0.170 *** 5.92 0.168 *** 5.24 0.132 *** 2.90
-0.038 ** -1.66 -0.060  *** -3.72 -0.037 * -1.61 -0.071  *** -2.42
0.000 ** -2.28 0.000 ** -2.02 0.000 ***  -281 0.001 ** 2.03
-0.013 ***  .7.94 -0.015 ***  -10.35 -0.013  ***  -7.92 -0.010  *** -4.23
-0.025 ***  -351 -0.003 -0.30 -0.026 ***  -3.66 -0.016 * -1.62
0.092 *** 3.34 0.106 *** 4.39 0.095 *** 343 0.043 * 1.43
0.171 *** 2.39 0.042 0.58 0.194 *** 2.70 0.030 0.40
0.046 0.98 0.027 0.72 0.047 1.01 -0.108  *** -2.45
0.049 *** 4.05 0.050 *** 4.90 0.053 *** 441 0.050 *** 3.26
-0.009 -0.43 0.005 0.25 -0.010 -0.47 0.028 0.63
0.000 -0.11 0.000 -0.28 0.000 -0.14 -0.006 ** -2.23
-0.010 -0.21 0.036 0.83 -0.014 -0.29 0.019 0.22
-0.035 -1.27 0.028 1.15 -0.033 -1.22 0.066 1.22
0.000 0.23 0.000 * -1.61 0.000 0.53 -0.003  *** -2.51
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Inf*Size

Inf*stdSale
Inf*stdInvest
Inf*stdROA

Inf*G

Inf*InstiOwn

Industry Fixed Effects

Year Fixed Effects

Joint Significance Test:

P1tp=0
Adj. R?

N

0.005
0.031
-0.049
-0.094
-0.063
-0.015

*kk
*%

*

Included

Included
14.6%**

15.7%
9,808

2.58
2.15
-1.39
-0.92
-0.95
-0.96

0.000
-0.015
-0.035

0.002

0.037
-0.036

*k*k

Included
Included
10.3***

16.8%
10,280

0.25
-1.28
-1.15
0.02
0.65
-2.56

0.006
0.031
-0.049
-0.100
-0.063
-0.015

*k*k
**

*

Included

Included
0.49

15.3%
9,808

2.69
2.17
-1.39
-0.98
-0.94
-0.98

-0.010
-0.002
0.122
-0.038
0.222
-0.045

*%

*%*

*k*k

*%

Included

Included
4,78**

17.1%
10,280

-2.27
-0.12
2.10
-0.24
2.61
-1.57
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Panel B: Overinvestment, Tax Avoidance, and the Quality of the Information Environment
The regression model is:

TABLE 8
Robustness Check on Restricted Sample with Available G-index

Overinvest= p1TaxAvoid + f2Inf + psTaxAvoid*Inf + Controls 2)
TaxAvoid = CETR TaxAvoid = GAAPETR
1) ) ®) (4)
Inf = Inf_FRQ Inf = Inf_ANA Inf = Inf_FRQ Inf = Inf_ANA
Chi- Chi- Chi- Chi-
Coeff. squared Coeff. squared Coeff. squared Coeff. squared

Intercept -2.600 *** 25.28 -1.949 ** 4.87 -2.659 *** 26.39 -1.788 ** 4.05
TaxAvoid 0.535 *** 20.89 0.431 *** 16.47 0.451 *** 12.24 0.280 *** 5.63
Inf -0.268 0.23 0.279 0.32 -0.267 0.23 0.008 0.00
TaxAvoid*Inf -0.310 ** 3.35 -0.297 ** 4.24 -0.393 ** 4.37 -0.258 * 2.52
Cash -0.154 0.51 -0.074 0.20 -0.122 0.32 0.179 1.05
MtB -0.090 *** 13.99 -0.026 * 2.08 -0.088 *** 13.39 -0.056 *** 5.59
ROA 6.345 *** 95.27 4961 *** 70.96 6.328 *** 93.48 5.866 *** 85.59
Leverage 4177 xx* 84.58 3.175 *** 68.72 4,182 *** 84.81 3.374 x*= 72.67
Dividend -0.001 0.00 -0.001 0.01 -0.002 0.02 0.005 1.32
Size -0.242 *** 24.13 -0.230 *** 23.06 -0.243  *** 24.25 -0.239  *** 24.69
stdSale -0.441  *** 6.85 -0.607 *** 11.26 -0.445 *** 6.94 -0.552 *** 9.39
stdInvest 4973 xx* 128.29 5285 *** 196.16 5.030 *** 131.39 5992 x*= 223.79
stdROA 0.061 0.00 0.038 0.00 0.057 0.00 -1.563 1.64
G 0.551 0.33 -0.105 0.01 0.695 0.52 -0.051 0.00
InstiOwn 0.860 *** 9.18 0.749 *** 8.90 0.940 *** 10.97 0.690 *** 6.76
Inf*Cash -0.054 0.03 0.437 ** 4.42 -0.042 0.02 -0.015 0.00
Inf*MtB 0.066 ** 4.84 -0.057 ** 4.62 0.065 ** 4.74 0.004 0.02
Inf*ROA 0.263 0.07 2.065 *** 6.51 0.123 0.02 0.325 0.15
Inf*Leverage -0.855 * 1.98 0.361 0.50 -0.866 * 2.03 0.364 0.49
Inf*Dividend 0.010 0.57 0.009 0.44 0.011 0.59 0.027 0.33
Inf*Size 0.026 0.16 -0.065 1.20 0.032 0.24 -0.039 0.43
Inf*stdSale -0.449 * 2.40 0.038 0.03 -0.461 * 2.52 0.187 0.70
Inf*stdInvest 0.731 1.48 -0.396 0.64 0.684 1.30 -1.775 A% 12.36
Inf*stdROA 0.693 0.14 -0.184 0.01 1.021 0.30 1.766 1.26
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Inf*G -1.268 0.75 0.238 0.03 -1.425 0.96 0.625 0.23

Inf*InstiOwn 0.099 0.07 0.017 0.00 0.084 0.05 0.361 1.23
Industry Fixed Effects Included Included Included Included
Year Fixed Effects Included Included Included Included
Psuedo-R? 11.5% 10.5% 18.6% 15.4%
N 15,920 20,292 15,845 20,689

This table shows the results on a restricted sample with data available for G-index, which we use as another control variable for corporate governance. Panel A
shows the results of estimating Model (1) including G-index (G) and its interaction term with Inf (Inf*G). Tax avoidance (TaxAvoid) is measured as CETR or
GAAPETR. The quality of the information environment (Inf) is measured as Inf_FRQ or Inf_ANA. Panel B shows the results from a multinomial logistic regression
Model (2) including G-index (G) and its interaction term with Inf (Inf*G). The results are from the comparison between overinvestment and normal investment.
Coefficients are presented with t-statistics based on firm-clustered standard errors. ***, ** and * denote significance at the 1, 5, and 10 percent levels, for one-

tailed tests where there are predictions and two-tailed tests otherwise. All variables are defined in Appendix A.
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