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摘要 

 

本研究使用代理人問題來解釋企業避稅對於公司購併決策的影響。我們以不同方

法來衡量公司是否有避稅的行為。當企業進行避稅，經理人會有謀取公司資源/

利益行為(Managerial rent diversion)的存在。公司存在代理人問題，我們從

中探討是否會影響公司進行購併的決策，實證結果發現企業避稅對於公司的購併

為負相關，原因為公司經理人有謀取利益行為而導致資訊不透明，經理人不願意

揭露更多資訊給外部人，因而避免進行購併活動，此外，文獻指出市場對於避稅

會給予折價，進而導致公司減少購併行為。藉由將樣本區分成最積極避稅的公司

及最不積極避稅的公司，去觀察兩組樣本的平均累積異常報酬是否有顯著差異，

實證結果顯示積極避稅公司相較於不積極避稅公司，兩組樣本的宣告效果有顯著

的差異，實證結果顯示，市場投資人對於積極避稅公司給予負面宣告效果，原因

來自當公司存在經理人自利行為，經理人所進行的購併為價值減損的活動，市場

對於企業避稅的宣告效果為顯著負面反應，顯示避稅對於公司購併活動，市場給

予較負面的宣告效果。 
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Abstract 
 
In this paper, we examine the effect of tax avoidance on corporate acquisition decision 

through agency cost perspective. Prior researches have shown that corporate tax 

aggressive is positively related to managerial rent diversion. Once managers have rent 

diversion behaviors, they are supposedly unwilling to disclose extra firms’ information 

to outside investors. Managers are presumed unwilling to incur external monitors when 

firms with agency problems. Firms with information opacity, outside investors have 

highly potential to discount firms’ stock prices. Under the circumstance, managers tend 

to engage less acquisitions. The results show that the most aggressive tax avoidance 

firms have significant lower CAR than the lowest tax avoidance firms. Since 

managers with resource diversion behavior are more likely to engage value decreasing 

acquisitions. The empirical result show that firms with tax avoidance have negative 

announcement effect on firms’ bidding activities.  
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1. Introduction 

Tax has been known as a burden for companies. How to use tax efficiency to 

enhance firm value has been widely discussed. For example, Dyreng, Hanlon, and 

Maydew (2008) find that more than a quarter of publicly traded U.S. firms can reduce 

their taxes to less than 20 percent of their pre-tax earnings and can sustain such low 

rates of taxation over periods as long as ten years. Besides, tax avoidance is a trade-off 

for firms and managers. For example, managers balance tax incentives and external 

reporting incentive to decide whether to manipulate earnings (Healy, 1985) 1 . 

Book-tax differences provide information to the market of the earnings management. 

From firm’s point of view, the larger book-tax difference may reduce the credibility of 

reported earnings. We define tax avoidance as activities that reduce explicit taxes per 

dollar of pretax accounting earnings (Hanlon and Heitzman, 2010). Researchers often 

use different terms to describe the tax reporting behavior (e.g., tax aggressiveness, tax 

sheltering, tax evasion, noncompliance, tax avoidance, etc.) and this paper use 

terms ‘’tax avoidance’’ and ‘’tax shelter’’ (Desai and Dharmapala, 2006). 

There are positive and negative effects on corporate tax avoidance activity. From 

the positive aspect, tax avoidance reduces the cost of debt through tradeoff (Graham 

and Tucker, 2006; Lim, 2011). Firm financing with debt creates tax shield which 

impacts firm’s capital structure. (e.g., Graham, 1996; Rajan and Zingales, 1995). US 

multinational cash holdings are, in part, a consequence of the tax costs associated with 

repatriating foreign income. (Foley, Fritz, et al., 2007) Desai and Dharmapala (2009) 

find that for well-governed firms there are favorable tax avoidance effect on firm value. 
                                                       
1  This paper analyzes the format of typical bonus contracts, providing a more complete 

characterization of their accounting incentive effects than earlier studies. The test results suggest that (1) 

accrual policies of managers are related to income-reporting incentives of their bonus contracts, and (2) 

changes in accounting procedures by managers are associated with adoption or modification of their 

bonus plan. 
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From the negative aspects, tax avoidance brings nontax cost for corporates. For 

example, agency cost through managerial rent diversion, implementation costs, and 

potential price discount on the firm’s stock (Chen, Chen, Cheng, Shelvin, 2010). 

Under-sheltering puzzling (Weisbach, 2002), tax avoidance subsequent with negative 

abnormal returns (Hanlon, 2005), positive feedback effect between diversion and tax 

sheltering (Desai, Dyck and Zingales, 2007) Hanlon and Slemrod (2009) analyze the 

market reaction to event about a firm’s involvement in tax shelters. They find a 

negative, albeit relatively small, stock price reaction of -1.04% on the first press 

mention of the shelter. 
Previous literatures investigate the effect of taxation on M&A. They concluded 

several aspects induce M&A from financial synergies. For example, Auerbach and 

Reishus (1987, 1988) find that the potential transfer of ‘’unused tax credits’’ and ’’ tax 

losses’’ are the most significant potential tax-related factor. Hayn (1989) illustrate that 

tax consideration motive for taxable acquisition, especially from step-up in the 

acquired assets' basis. Belz, Robinson, Ruf and Steffens (2013) concluded two tax 

planning, transfer pricing and debt shifting, are two ways to extract tax related benefits 

from acquisitions. They observe from three target firms’ financial indicators,  ETR, 

profitability and leverage to quantify tax benefits. To determine whether tax avoidance 

is the driver of M&A they examine from tax benefits provided by potential target firms 

and ownership advantages2. 

In this paper, we examine the effect of tax avoidance on corporate acquisition 

decision. We define tax avoidance as activities that reduce explicit taxes per dollar of 

pretax accounting earnings (Hanlon and Heitzman, 2010). Tax avoidance activity 

reduce the tax burden for firms and supposedly increase after-tax value for firm’s 

                                                       
2 Ownership advantages arise when a change in ownership of the target firm is expected to provide a 
source of value creation, either by increasing the target’s expected future cash flows or decreasing risk. 
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owners. The existing academic literature on merger and acquisition pay little attention 

to the potential impact of agency cost created by tax shelter activities. In this paper, we 

analyze the link between tax avoidance (tax shelter) and acquisitions from agency cost 

factors. 

Literatures incorporate agency predictions into analysis of corporate tax 

avoidances. We expect corporate tax avoidance have negative effects on firm’s 

acquisition decisions. Stockholders perceive that highly tax avoidance firms 

accompany with higher managerial rent diversions. They are more likely to bid the 

stock price down. Managerial rent diversions include earnings manipulation, resource 

diversion (Chen, Chen, Cheng and Shevlin, 2010; Desai and Dharmapala, 2006, 2009) 

and unauthorized compensation, abuse of corporate funds for personal purpose, insider 

trading (Desai, 2005).  For example, Hanlon (2005) find that firm years with large 

book�tax differences have earnings that are less persistent which lead to investors’ 

lower earnings expectation for firms. Thus, investors have more likely to discount 

stock price for tax avoidance firm. Under these conditions, firms’ M&A activity 

would incur more cost so firms have less likely to engage M&As. Chen, Chen, Cheng, 

and Shevlin (2010) and Desai and Dharmapala (2006) (2009) argue that in the agency 

theory framework tax avoidance activities can facilitate managerial opportunism such 

as earnings manipulation and outright resource diversion. Under this condition, 

managers are more likely to engage value-decreasing acquisitions. In some cases, 

managers are able to justify the opacity of tax avoidance transactions by claiming that 

complexity and obfuscation are essential to reduce the risk of tax avoidance 

arrangements being detected by the Internal Revenue Service (IRS). (Kim, Li and 

Zhang, 2011) Moreover, complex and opaque tax avoidance transactions can also 

increase the latitude for other means of rent diversion and earnings manipulation. For 

instance, the complexity created by Tyco’s tax avoidance arrangements facilitated the 
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centralization of power by the Chief Executive Officer (CEO) and Chief Financial 

Officer (CFO), and enabled them to obscure their rent-diverting activities through 

means such as unauthorized compensation, abuse of corporate funds for personal 

purposes, and insider trading for an extended period, from 1997 to 2002 (Desai, 2005). 

Under this condition, managers have less likey to engaging M&A activities for lower 

stock returns.  

Jensen and Meckling (1976) and Jensen (1986) emphasized the agency conflict 

exists between owners and managers. Harford (1999) illustrate that acquisition 

activities are large and observable outcomes of the investment decision so we use 

merger activities to examine the firm’s agency problem. Previous literature document 

what determine corporate merger and acquisition. For example, agency theory, 

imperfect capital market, stock overvaluation (Shleifera and Vishny, 2003; Rhodes, 

Kropf and Viswanathan, 2004), geography, bilateral trade, low internal growth 

opportunities, industry shock (Mitchell and Mulherin, 1996), ownership advantage 

(Becker and Fuest, 2010; Desai and Hines, 2003) Previous papers associated with 

agency problem. For example, Amihud and Lev (1981) illustrate that managers, as 

opposed to investors, are hypothesized to engage in mergers to decrease their largely 

non-diversifiable "employment risk" (i.e., professional reputation, the risk of losing 

job). Thus, managers have the incentive to diversify their risks through empire building 

and firms have more likely to engage bidding activities. (Denis, Denis and Sarin, 1997). 

However, Desai et al. (2006) illustrate that managers use the unobservable activities to 

extract rents from tax benefits. Acquisition activities require firms to reveal more firms’ 

information and we predict that firms with managerial rent diversion may have less 

willing to reveal firms’ information. Thus, firms tend to have fewer acquisitions. 

Our research aim at all companies that have completed acquisition during our 

period from 1990 to 2016, including all the companies with non-missing explanation 
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variables (tax avoidance measurements) during our sample periods. We examined our 

argument in four sections by empirical research. In section one, by group our sample 

into bidding firms and non-bidding firms and do the variables’ difference test. We 

analysis the univariate test of all the control variables and explanatory variables. In 

section two of this research, we investigate the relationship between the tax avoidance 

and acquisition decision through probit ayalysis. In section three, we analysis the 

cumulated abnormal returns (CAR) univariate test sorted by our tax avoidance 

measurements. We group our samples into first quartile aggressive tax avoidance 

firms and fourth quartile less tax avoidance firms. In section four of our empirical 

research, we use acquirer cumulative abnormal return (CAR) regressions to examine 

the relationship between tax avoidance and market reaction.  

Our main finding includes two parts. First, tax avoidances have significant 

negative effect on firms’ bidding activities. We find that tax avoidance firms have less 

likely to undertake acquisitions. Which is consistent with that managers are reluctant 

to disclose firms’ information. Because firms need to reveal more firm information to 

outside investors when engage acquisitions. When firms undertake an acquisition, 

firms have to reveal more information further. We predict self-interest managers have 

lower willing to undertake the high-risk investments and value increasing activities 

for the firm. Instead, they have higher probability to extract resources from firms’ tax 

avoidance. Second, the empirical result reports that tax avoidance have significant 

negative effect on acquirer CAR. The result shows that external investors would have 

negative market reactions for firms with tax avoidance. We interpret this as being 

consistent with that market react negatively to evidence that tax avoidance 

accompanys with managerial rent diversion. Firms with agency problem are more 

likely to engage value-decreasing M&As so tax avoidance have negative effect on 

acquirers’ announcement effect. Table 2 shows the univariate test between bidding 
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firms and nonbidding firms. We find that bidding firms have significantly better 

performance than nonbidding firms from financial performance such as sales and 

EBITDA. Also, bidding firm reveal significant lower market leverage and lower cash 

holding than nonbidding firms. Bidding firms have better market performance than 

nonbidding firms from firms’ market returns and market to book ratio. Bidding firms 

have higher industry merger liquidity which means firms within an industry with 

more merger activities. From Table 4 we find that firms within top 25% aggressive tax 

avoidance firms show significantly lower CAR than the group of the lowest 25% tax 

avoidance firms. Which is consistent with previous papers find the subsequently 

negative stock return for firms with aggressive tax avoidance. 

Our contribution is that we link corporate tax avoidance with acquisitions 

activities and find significant negative relationship. Different from previous papers that 

focus on the potential tax benefits extract from target firms. We link tax avoidance to 

firms’ acquisitions from the viewpoint of agency costs. Because tax avoidance are 

usually followed by agency costs. (Desai and Dharmapala, 2006; Desai et al, 2007) 

The market reacts negatively to firms’ tax avoidance and tax shelters. (Hanlon and 

Slemrod, 2009; Hanlon, 2005; Kim, Li and Zhang, 2011) We find significant negative 

links between tax avoidance and acquisition from marginal probit analysis.. We further 

find that tax avoidance acquirers have significant negative announcement effect. This 

show that markets react negatively to bidders with tax avoidance.  

In the next chapter, we will review the prior literature about tax avoidance, 

aggressive tax avoidance and legality, tax avoidance measurement, tax avoidance 

theory and agency problem, merger and acquisition, merger and acquisition and agency 

problem. We will also give our hypothesis of our research question. In chapter three, 

we will present the empirical model. Beginning from data and sample collection and 

then we present the results of descriptive statistics. The following we present the 
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design of empirical model. In chapter four, we show the empirical results. Follow the 

result, we combined the result and our hypothesis to answer our research question. In 

the final, we will give our research conclusion. 

 

2. Literature and Hypothesis  

2.1 Tax avoidance 

Dyreng, Hanlon and Maydew (2008) conceptually define tax avoidance as 

transactions or behavior means to reduce external tax liability. Michelle and Shane 

(2010) define tax avoidance broadly. If tax avoidance represents a continuum of tax 

planning strategies where something like municipal bond investments are at one end 

(lower explicit tax and perfectly legal), then terms such as ‘’noncompliance’’ ‘’evasion’’ 

‘’aggressiveness’’ ‘’sheltering’’ would be closer to the other end of the continuum. The 

difference is how aggressive the activity is in reducing taxes.  

Dyreng, Hanlon and Maydew (2008) argue that neither “tax shelter” nor 

“aggressive tax planning” has a well-accepted definition. The term “tax shelter” in 

particular has different meanings to different users.  

Researchers often use different terms to describe the tax reporting behavior (like 

aggressiveness, sheltering, evasion, noncompliance, etc.) and we mainly use the 

term ‘’tax avoidance’’ and ‘’tax shelter’’ in this paper which follow Desai and 

Dharmapala (2006). 

2.2 Aggressive tax avoidance and legality 

One definition of tax aggressiveness is found in Slemrod (2004) and Slemrod and 

Yitzhaki (2002) in which aggressive tax reporting encompasses a wide range of 

transactions whose primary intent is to lower the tax liability without involving a real 

response by the firm and is a subset of tax avoidance activities more generally.  

Dyreng, Hanlon and Maydew (2008) Chen, Chen, Cheng, and Shevlin (2010) defined 
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that “ tax aggressive ” is often used to describe taking a position on a tax return that is in 

the grey area between legal and illegal. It is not uncommon for complex corporate 

transactions to fall somewhere in the grey area or to have grey area aspects to them. 

As for legality, it’s hard to defined, Michelle and Shane (2010) do not distinguish 

between technically legal avoidance and illegal evasion for two reasons. First, most of 

the behavior in question surrounds transactions that are often technically legal. Second, 

the legality of a tax avoidance transaction is often determined after the fact. Thus, 

avoidance captures both certain tax positions (e.g., municipal bond investments) as 

well as uncertain tax positions that may or may not be challenged and determined 

illegal. 

However, Weisbach (2003) points out that lawyers and economists are quick to 

classify ‘‘avoidance’’ as legal tax planning and ‘‘evasion’’ as illegal tax planning as if 

one can determine the legality of a tax structure easily. A problem with tax shelters is 

that it is almost always ambiguous whether the transaction is permissible or not.  

2.3 Tax avoidance measurement 

Many prior researches have used various measures of tax reporting aggressiveness 

to represent the tax avoidance. Including total book-tax differences (Wilson, 2009). 

Wilson (2009) find that book-tax differences (BTDs) are positively associated with the 

incidence of tax sheltering. Total effective tax rates (ETRs) (e.g., Stickney and McGee, 

1982; Gupta and Newberry, 1992, 1997). Cash ETRs (Dyreng et al. 2008). Residual 

total book-tax differences. (Desai and Dharmapala, 2006). Discretionary permanent 

differences (Frank, Lynch, Rego, 2009) by regressing total permanent differences on 

nondiscretionary items that are known to cause permanent differences (e.g., intangible 

assets) and other statutory adjustments (e.g., state taxes) but are likely unrelated to tax 

reporting aggressiveness. The permanent book-tax difference excludes tax planning 

that generates temporary differences like deferred taxes. Specifically, five of eight tax 
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shelters generate permanent differences. Thus, Wilson (2009) find evidence that tax 

sheltering generates more permanent than temporary book-tax differences. 

2.4 Tax avoidance theory and agency problem 

The tax avoidance entity can classify as individual and company, the literature on 

individual tax avoidance like Allingham and Sandmo (1972) investigate why 

individual tax avoidance and to what extent. Slemrod and Yitzhaki (2002) show that 

individual tax compliance is determined by tax rates, the probability of detection and 

punishment, penalties, and risk-aversion (Allingham and Sandmo, 1972) as well as 

intrinsic motivations such as civic duty.  

Slemrod (2004) stresses the differences between individual and corporate tax 

compliance and argue that the latter should be analyzed in a principal-agent framework. 

This paper develops a simple theoretical framework that embeds the sheltering decision 

within a managerial agency context and emphasizes the importance of interactions 

between rent diversion and tax sheltering. Also, traditional theory views tax avoidance 

as value-creating activities that transfer wealth from the state to corporate 

shareholders. This view overlooks an important feature of modern corporations: the 

separation of ownership and control. (Chen and Chu, 2005; Crocker and Slemrod, 

2005; Desai and Dharmapala, 2006) 

Under the principal-agent framework, firm owners ought to structure appropriate  

incentive to ensure managers make tax-efficient decisions. Desai and Dharmapala 

(2006) examine how the increasing use of incentive compensation changes tax 

sheltering decision and find that increase compensation tends to reduce the level of 

shelter, consistent with the complementary relationship between tax sheltering and 

managerial rent diversion. 

Chen, Chen, Cheng and Shevlin (2010) illustrated taxes represent a significant 

cost to firms and shareholders and it is generally expected that shareholders prefer tax 
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aggressiveness. However, this argument ignores potential non-tax costs that   

accompany tax aggressiveness, especially those arising from agency problems. Tax 

avoidance activities bring tax saving for firms and cause nontax cost for firms at the 

same time. Nontax cost such as the potential penalties imposed by the Internal 

Revenue Service (IRS), implementation costs (time/effort and transaction costs of 

implementing tax transactions). Agency costs accompanying tax aggressive activities 

(including rent extraction) and a price discount on the firm’s stock imposed by 

external shareholders. Meanwhile, managers take extra risks to engaging tax 

avoidance so they have the incentive to extract benefits (rent diversion) from tax 

saving activities. 

Kim, Li and Zhang (2011) provide strong and robust evidence that corporate tax 

avoidance is positively associated with firm-specific stock price crash risk. This 

finding is consistent with the following view: Tax avoidance facilitates managerial 

rent extraction and bad news hoarding activities for extended periods by providing 

tools, masks, and justifications for these opportunistic behaviors. 

2.5 Merger and acquisition 

Roll (1986) illustrate that firms with hubris engaging value decreasing bidding. If 

there are absolutely no gains available to corporate takeovers, the hubris hypothesis 

implies that the average increase in the target firm’s market value should then be more 

than offset by the average decrease in the value of the bidding firm. 

Shleifer and Vishny (2003) and Rhodes-Kropf and Viswanathan (2004) develop 

merger waves result from managerial timing of market overvaluations of their firms. 

They highlighted the fact that merger waves are correlated with high stock market 

valuations. Gort (1969) and Mitchell and Mulherin (1996), argue that merger waves 

resulted from shocks to an industry’s economic, technological, or regulatory 

environment. Harford (2005) support this explanation and provide that the relationship 
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is actually driven by the higher capital liquidity (lower transaction costs) that 

accompany an economic expansion.  

Whether the shock leads to a wave of mergers depends on whether there is 

sufficient overall capital liquidity (Harford, 2005). Moreover, this macro-level liquidity 

component causes industry merger waves to cluster in time even if industry shocks do 

not. Thus, the explanation for merger waves is intuitive: merger waves require both an 

economic motivation for transactions and relatively low transaction costs to generate a 

large volume of transactions. 

Shleifer and Vishny (2003) hypothesize that the reason merger waves always 

occur in booms is that increases in cash flow simultaneously increase fundamental 

values and relax financial constraints, bringing prices closer to fundamental values. 

Empirical evidence by Harford (1999) supports this argument by showing that firms 

that have built up large cash reserves are more active in the acquisition market. 

2.6 Merger and acquisition and agency problem 

Managers’ desire to reduce their personal under-diversified risk or increase the 

scope of their authority may lead them to make investments that are not value 

increasing for the shareholders. Jensen (1986) provide that the agency problem is more 

likely be found on cash-rich firms. Stockpile free cash flow is less monitored by 

outsiders compared to other capital. However, lacking outside monitoring highly 

correlated with bad investment decision by managers. Jensen notes that acquisitions are 

a primary method by which managers can spend cash instead of paying it out to their 

shareholders. Under the circumstance that managers with rent diversion activities, 

manager have less willing to engage acquisitions. 

Harford (1999) illustrated that cash-rich firms are more likely than other firms to 

attempt acquisitions. Stock return evidence shows that acquisitions by cash-rich firms 

are value-decreasing. The evidence supports the agency costs of free cash flow 
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explanation for acquisitions by cash-rich firms. Bates (2005) finds for a sample of 400 

subsidiary sales from 1990 to 1998 that firms who retain cash tend to invest more, 

relative to industry peers. This paper extends these small sample findings by showing 

that over-investment of free cash flow is a systematic phenomenon across all types of 

investment expenditure. 

Hypothesis 1: Managers are unwilling to disclose firm’s information from external 

monitoring. Also, investors tend to lower tax avoidance firms’ stock price. Thus, 

the information opacity and lower stock price further lower firms’ probability to 

undertake acquisitions. 

Firms with tax avoidance would undertake fewer acquisitions. Firms with higher 

tax avoidance mean that managers take higher risks from engaging tax avoidance 

activities. Thus, managers have the incentive to extract rent from tax avoidance. Firms 

are more likely to incur higher information opacity since managers are unwilling to 

disclose the firms’ information. Under this condition, we predict that firms undertake 

fewer acquisitions. 

Hypothesis 2: Tax avoidance is not a value creating activities for firms with 

managerial rent diversion (bad corporate governance). So tax avoidance firm with 

managerial rent diversion have negative announcement effect when undertake 

acquisitions. 

  Desai et al. (2009) argue that tax avoidance should increase the after-tax value of 

the firm. However, this effect is potentially offset, by the increased opportunities for 

rent diversion provided by tax shelters. (Particularly in poorly governed firms) We 

refer that tax avoidance firms engaging acquisitions should have more likely to have 

negative market announcement effects. 
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3. Empirical Analyses 

3.1 Data and Sample 

We refer Harford and Uysal (2014) to select our samples. We use all firms covered 

in Compustat and Center for Research in Security prices (CRSP). Our data period 

covered from 1990 to 2016. We exclude financial firms (6000-6999) and regulated 

utilities (4900-4999) as mentioned by Hovakimian, Opler and Titman (2001); Fama 

and French (2005); Flannery and Rangan (2006). We drop firms with sales under $10 

million in 1990 dollars. For each firm in our data, we use all their completed 

acquisitions listed in Securities Data Company (SDC) in Mergers and Acquisitions 

(M&A) database. We restricted our M&A forms to the merger, acquisition of majority 

interest, asset acquisition, or acquisition of certain assets. We limit our transaction 

values to over $1 million. As mention by Moeller, Schlingemann and Stulz (2004) we 

drop acquisitions if their ratio of the transaction value to total assets of the acquirer is 

less than 1%. 

From Table 1, we obtain 11950 acquisitions that have non-missing dependent and 

independent variables. These acquisitions have 40.98% all-cash offers. The whole 

sample covered 65108 firm years. The average total assets of firms in the sample are 

$2.77 billion. The average market leverage is 34.73%. During the sample periods, 

18.35% of firms make at least one acquisition.  

Table 2 reports univariate test of bidding firms to nonbidding firms. We find 

bidding firms have significantly larger tax avoidance than nonbidding firms if we use 

permanent book-tax difference, TS(1)-Jones, TS(2)-Modified Jones, 

TS(3)-Performance Adjusted Modified Jones and TS(4)-Total Accrual. From the 

firms’ financial performance and financial ratios, we observe that bidding firms have 

better performance than nonbiding firms. We find that bidding firms have 

significantly larger scale (e.g. Assets and Sales) than nonbidding firms. Consistent 
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with the results that larger firms are more likely to be acquirers (Cai and Vijh, 2007). 

Bidding firms show significantly better EBITDA performance than nonbidding firms. 

Firms with good performances generate more cash flows can be used in acquisitions. 

From capital market perspective, Table 2 shows that bidding firms have higher stock 

return and market to book value whereas market leverage is negatively associated 

with the likelihood of making an acquisition (Almazan, de Motta, Titman, and Uysal, 

2000)   

3.2Design of empirical model 

  To investigate the relationship between tax avoidance and acquisition behavior, we 

refer Harford and Uysal (2014) probit model to analysis firms’ bidding probability. We 

adapt Harford and Uysal (2014) probit regression as follows:  

𝒀𝒀𝒊𝒊,𝒕𝒕 = 𝜷𝜷𝟎𝟎 + 𝜷𝜷𝟏𝟏𝑻𝑻𝑻𝑻𝑻𝑻 𝑻𝑻𝒂𝒂𝒂𝒂𝒊𝒊𝒂𝒂𝑻𝑻𝒂𝒂𝒂𝒂𝒆𝒆𝒊𝒊,𝒕𝒕−𝟏𝟏  + 𝜷𝜷𝟐𝟐𝑺𝑺𝑻𝑻𝑺𝑺𝒆𝒆𝑺𝑺𝒊𝒊,𝒕𝒕−𝟏𝟏 + 𝜷𝜷𝟑𝟑𝑪𝑪𝑻𝑻𝑺𝑺𝑪𝑪 𝑪𝑪𝒂𝒂𝑺𝑺𝒂𝒂𝒊𝒊𝒂𝒂𝒉𝒉/𝑻𝑻𝑻𝑻𝒊𝒊,𝒕𝒕−𝟏𝟏

+ 𝜷𝜷𝟒𝟒𝑴𝑴𝑻𝑻𝑴𝑴𝑴𝑴𝒆𝒆𝒕𝒕 𝑳𝑳𝒆𝒆𝒂𝒂𝒆𝒆𝑴𝑴𝑻𝑻𝑔𝑔𝒆𝒆𝒊𝒊,𝒕𝒕−𝟏𝟏 + 𝜷𝜷𝟓𝟓𝑺𝑺𝒕𝒕𝒂𝒂𝒂𝒂𝑴𝑴 𝑹𝑹𝒆𝒆𝒕𝒕𝑹𝑹𝑴𝑴𝒂𝒂𝒊𝒊,𝒕𝒕−𝟏𝟏

+ 𝜷𝜷𝟔𝟔𝑴𝑴𝑻𝑻𝑴𝑴𝑴𝑴𝒆𝒆𝒕𝒕 𝒕𝒕𝒂𝒂 𝒃𝒃𝒂𝒂𝒂𝒂𝑴𝑴𝒊𝒊,𝒕𝒕−𝟏𝟏 + 𝜷𝜷𝟕𝟕𝑬𝑬𝑬𝑬𝑬𝑬𝑻𝑻𝑬𝑬𝑻𝑻/𝑻𝑻𝑻𝑻𝒊𝒊,𝒕𝒕−𝟏𝟏

+ 𝜷𝜷𝟖𝟖𝑬𝑬𝒂𝒂𝒂𝒂𝑹𝑹𝑺𝑺𝒕𝒕𝑴𝑴𝑰𝑰 𝑴𝑴&𝑻𝑻 𝑺𝑺𝒊𝒊𝒍𝒍𝑹𝑹𝒊𝒊𝒂𝒂𝒊𝒊𝒕𝒕𝑰𝑰𝒊𝒊,𝒕𝒕−𝟏𝟏 + 𝜷𝜷𝟗𝟗𝑯𝑯𝒆𝒆𝑴𝑴𝑯𝑯𝒊𝒊𝒂𝒂𝒂𝒂𝑻𝑻𝑪𝑪𝑺𝑺 𝒊𝒊𝒂𝒂𝒂𝒂𝒆𝒆𝑻𝑻𝒊𝒊,𝒕𝒕−𝟏𝟏

+ 𝒀𝒀𝒆𝒆𝑻𝑻𝑴𝑴 

Yi,t = The variable take one if a firm undertake an acquisition. 

To examine the effect of firm tax avoidance on firms’ bidding decision, we refer 

Harford and Uysal (2014) marginal effects of probit analysis model. We lag all our 

control variables and explanatory variables for one period. Because the bidding 

activities may happen during a year, it’s proper to use prior year’s control variables to 

explain the bidding decision this year. We report the marginal effects of probit analysis 

at mean values. 

 

We examine whether tax avoidance has significant effects on the quality of an 

acquisition by examining market reactions to acquisition announcements, given by the 
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acquirer's stock price reaction (CAR). We follow Harford and Uysal (2014) Fuller, 

Netter and Stegemoller (2002) and calculate the acquirer's CAR over a five-day event 

window (two days before and two days after the announcement date).  

We adapt Harford and Uysal (2014) cumulative abnormal return regression as follows: 

𝑪𝑪𝑻𝑻𝑹𝑹(−𝟐𝟐,𝟐𝟐) = 𝜷𝜷𝟎𝟎 + 𝜷𝜷𝟏𝟏𝑻𝑻𝑻𝑻𝑻𝑻 𝑻𝑻𝒂𝒂𝒂𝒂𝒊𝒊𝒂𝒂𝑻𝑻𝒂𝒂𝒂𝒂𝒆𝒆𝒊𝒊,𝒕𝒕  + 𝜷𝜷𝟐𝟐𝑺𝑺𝑻𝑻𝑺𝑺𝒆𝒆𝑺𝑺𝒊𝒊,𝒕𝒕 + 𝜷𝜷𝟑𝟑  
𝑪𝑪𝑻𝑻𝑺𝑺𝑪𝑪 𝑪𝑪𝒂𝒂𝑺𝑺𝒂𝒂𝒊𝒊𝒂𝒂𝒉𝒉

𝑻𝑻𝑻𝑻 𝒊𝒊,𝒕𝒕

+ 𝜷𝜷𝟒𝟒𝑴𝑴𝑻𝑻𝑴𝑴𝑴𝑴𝒆𝒆𝒕𝒕 𝑳𝑳𝒆𝒆𝒂𝒂𝒆𝒆𝑴𝑴𝑻𝑻𝑔𝑔𝒆𝒆𝒊𝒊,𝒕𝒕 + 𝜷𝜷𝟓𝟓𝑺𝑺𝒕𝒕𝒂𝒂𝒂𝒂𝑴𝑴 𝑹𝑹𝒆𝒆𝒕𝒕𝑹𝑹𝑴𝑴𝒂𝒂𝒊𝒊,𝒕𝒕

+ 𝜷𝜷𝟔𝟔𝑴𝑴𝑻𝑻𝑴𝑴𝑴𝑴𝒆𝒆𝒕𝒕 𝒕𝒕𝒂𝒂 𝒃𝒃𝒂𝒂𝒂𝒂𝑴𝑴𝒊𝒊,𝒕𝒕 + 𝜷𝜷𝟕𝟕
𝑬𝑬𝑬𝑬𝑬𝑬𝑻𝑻𝑬𝑬𝑻𝑻

𝑻𝑻𝑻𝑻 𝒊𝒊,𝒕𝒕

+ 𝜷𝜷𝟖𝟖𝑬𝑬𝒂𝒂𝒂𝒂𝑹𝑹𝑺𝑺𝒕𝒕𝑴𝑴𝑰𝑰 𝑴𝑴&𝑻𝑻 𝑺𝑺𝒊𝒊𝒍𝒍𝑹𝑹𝒊𝒊𝒂𝒂𝒊𝒊𝒕𝒕𝑰𝑰𝒊𝒊,𝒕𝒕 + 𝜷𝜷𝟗𝟗𝑯𝑯𝒆𝒆𝑴𝑴𝑯𝑯𝒊𝒊𝒂𝒂𝒂𝒂𝑻𝑻𝑪𝑪𝑺𝑺 𝒊𝒊𝒂𝒂𝒂𝒂𝒆𝒆𝑻𝑻𝒊𝒊,𝒕𝒕

+ 𝜷𝜷𝟏𝟏𝟎𝟎𝑹𝑹𝒆𝒆𝑺𝑺𝑻𝑻𝒕𝒕𝒊𝒊𝒂𝒂𝒆𝒆 𝑺𝑺𝒊𝒊𝑺𝑺𝒆𝒆𝒊𝒊,𝒕𝒕 + 𝜷𝜷𝟏𝟏𝟏𝟏𝑷𝑷𝑹𝑹𝒃𝒃𝑺𝑺𝒊𝒊𝒂𝒂 𝑻𝑻𝑻𝑻𝑴𝑴𝒉𝒉𝒆𝒆𝒕𝒕𝒊𝒊,𝒕𝒕

+ 𝜷𝜷𝟏𝟏𝟐𝟐𝑷𝑷𝑴𝑴𝒊𝒊𝒂𝒂𝑻𝑻𝒕𝒕𝒆𝒆 𝑻𝑻𝑻𝑻𝑴𝑴𝒉𝒉𝒆𝒆𝒕𝒕𝒊𝒊,𝒕𝒕 + 𝜷𝜷𝟏𝟏𝟑𝟑𝑾𝑾𝒊𝒊𝒕𝒕𝑪𝑪𝒊𝒊𝒂𝒂

− 𝒊𝒊𝒂𝒂𝒂𝒂𝑹𝑹𝑺𝑺𝒕𝒕𝑴𝑴𝑰𝑰 𝑻𝑻𝒂𝒂𝒍𝒍𝑹𝑹𝒊𝒊𝑺𝑺𝒊𝒊𝒕𝒕𝒊𝒊𝒂𝒂𝒂𝒂𝒊𝒊,𝒕𝒕 + 𝜷𝜷𝟏𝟏𝟒𝟒𝑻𝑻𝑺𝑺𝑺𝑺 𝑪𝑪𝑻𝑻𝑺𝑺𝑪𝑪𝒊𝒊,𝒕𝒕 + 𝜷𝜷𝟏𝟏𝟓𝟓 𝑪𝑪𝒂𝒂𝑪𝑪𝑪𝑪𝒆𝒆𝒕𝒕𝒆𝒆𝒂𝒂𝒊𝒊,𝒕𝒕

+ 𝜷𝜷𝟏𝟏𝟔𝟔𝑯𝑯𝒂𝒂𝑺𝑺𝒕𝒕𝒊𝒊𝑺𝑺𝒆𝒆𝒊𝒊,𝒕𝒕 + 𝒀𝒀𝒆𝒆𝑻𝑻𝑴𝑴 

 CAR(-2,2)= The acquirer's CAR over a five-day event window 

The benchmark returns are the value-weighted index returns, including dividends, for 

the combined New York Stock Exchange, American Stock Exchange, and Nasdaq. 

At first, we estimate the normal returns to acquirer shareholders from market 

model regressions for the acquirer firms in a 200-day estimation window (-205, -6), in 

which time zero is the announcement date. Second, we calculate the abnormal returns 

as the deviation from the predicted acquirer returns. 

Previous studies show that a number of factors influence the premiums paid for 

the target firms, including asymmetric information, competition for the target, growth 

opportunities, agency problems, and stock overvaluation (Shleifer and Vishny, 2003). 

Therefore, the regressions include several acquirer (size, profitability, stock return, 

and market-to-book ratio), deal (dummy variables for within-industry acquisitions and 

multiple bidders), and industry (Industry M&A Liquidity and Herfindahl Index) 
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characteristics. Furthermore, we add year dummies in the regressions to account for 

macroeconomic changes in the time series. 

3.3 Tax avoidance measurement 

According to (Chen et al., 2010) they use four methods to measure tax 

aggressiveness. Effective tax rate (Wilson, 2009), Cash effective tax rate (Dyreng et al., 

2008). Residual total book-tax difference (Desai and Dharmapala, 2006). Calculated as 

the book-tax difference measure advanced by (Manzon and Plesko, 2002). Besides, 

Frank, Lynch, Rego (2009) use permanent discretionary book-tax difference as their 

measurement by regressing total book permanent book-tax difference on 

nondiscretionary items that are known to cause permanent differences. Permanent 

boo-tax difference excludes tax planning that generates temporary differences like 

deferred taxes. In our paper, we use the following measurements: 

3.3.1 Effective tax rate   

The definition of ETR: 

𝑬𝑬𝑻𝑻𝑹𝑹𝒊𝒊,𝒕𝒕 = 𝑻𝑻𝒂𝒂𝒕𝒕𝑻𝑻𝑺𝑺 𝑻𝑻𝑻𝑻𝑻𝑻 𝑬𝑬𝑥𝑥𝑪𝑪𝒆𝒆𝒂𝒂𝑺𝑺𝒆𝒆𝒊𝒊𝒕𝒕(#16)/𝑷𝑷𝑴𝑴𝒆𝒆𝒕𝒕𝑻𝑻𝑻𝑻 𝒊𝒊𝒂𝒂𝒂𝒂𝒂𝒂𝑪𝑪𝒆𝒆𝒊𝒊𝒕𝒕(#170) 

According to (Dyreng, Hanlon, and Maydew, 2008 ), effective tax rates are hard to 

interpret when the denominator is negative and researchers often classify such 

observations as undefined. For a typical year about 45 percent of the sample would 

have an undefined effective tax rate if it were based on a single year of data. 

Except for selecting sample criteria mention above. In this paper we drop our 

sample when the denominator is zero or negative. We remove observations that pertain 

to entities not taxed as corporations (e.g., limited partnerships, REITs, Trusts). 

Besides, in order to make the effective tax rates more interpretable, we truncate ETR to 

the range [0, 1]. 

3.3.2 Permanent Book-tax difference 

We refer Frank, Lynch and Rego (2009) to calculate the permanent book-tax 
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difference: 

𝑷𝑷𝒆𝒆𝑴𝑴𝑪𝑪𝑻𝑻𝒂𝒂𝒆𝒆𝒂𝒂𝒕𝒕 𝒃𝒃𝒂𝒂𝒂𝒂𝑴𝑴 𝒕𝒕𝑻𝑻𝑻𝑻 𝒂𝒂𝒊𝒊𝑯𝑯𝑯𝑯𝒆𝒆𝑴𝑴𝒆𝒆𝒂𝒂𝒂𝒂𝒆𝒆𝒊𝒊,𝒕𝒕 = 𝑪𝑪𝑴𝑴𝒆𝒆𝒕𝒕𝑻𝑻𝑻𝑻 𝒊𝒊𝒂𝒂𝒂𝒂𝒂𝒂𝑪𝑪𝒆𝒆𝒊𝒊,𝒕𝒕

−
�𝑪𝑪𝑹𝑹𝑴𝑴𝑴𝑴𝒆𝒆𝒂𝒂𝒕𝒕 𝑯𝑯𝒆𝒆𝑴𝑴𝑻𝑻𝑺𝑺 𝒕𝒕𝑻𝑻𝑻𝑻 𝒆𝒆𝑻𝑻𝑪𝑪𝒆𝒆𝒂𝒂𝑺𝑺𝒆𝒆𝒊𝒊,𝒕𝒕(#𝟔𝟔𝟑𝟑) + 𝑪𝑪𝑹𝑹𝑴𝑴𝑴𝑴𝒆𝒆𝒂𝒂𝒕𝒕 𝑯𝑯𝒂𝒂𝑴𝑴𝒆𝒆𝒊𝒊𝒉𝒉𝒂𝒂 𝒕𝒕𝑻𝑻𝑻𝑻 𝒆𝒆𝑻𝑻𝑪𝑪𝒆𝒆𝒂𝒂𝑺𝑺𝒆𝒆𝒊𝒊,𝒕𝒕(#𝟔𝟔𝟒𝟒)�

𝑺𝑺𝒕𝒕𝑻𝑻𝒕𝒕𝑹𝑹𝒕𝒕𝒂𝒂𝑴𝑴𝑰𝑰 𝒕𝒕𝑻𝑻𝑻𝑻 𝑴𝑴𝑻𝑻𝒕𝒕𝒆𝒆𝒊𝒊,𝒕𝒕

−
𝑬𝑬𝒆𝒆𝑯𝑯𝒆𝒆𝑴𝑴𝑴𝑴𝒆𝒆𝒂𝒂 𝒕𝒕𝑻𝑻𝑻𝑻 𝒆𝒆𝑻𝑻𝑪𝑪𝒆𝒆𝒂𝒂𝑺𝑺𝒆𝒆𝒊𝒊,𝒕𝒕(#𝟓𝟓𝟎𝟎)

𝑺𝑺𝒕𝒕𝑻𝑻𝒕𝒕𝑹𝑹𝒕𝒕𝒂𝒂𝑴𝑴𝑰𝑰 𝒕𝒕𝑻𝑻𝑻𝑻 𝑴𝑴𝑻𝑻𝒕𝒕𝒆𝒆𝒊𝒊,𝒕𝒕
= 𝒀𝒀𝑺𝑺 − 𝒀𝒀�𝑻𝑻 −

𝑬𝑬𝑬𝑬𝑻𝑻𝒊𝒊,𝒕𝒕
𝑺𝑺𝑻𝑻𝑹𝑹𝒊𝒊,𝒕𝒕

 

DET= deferred tax expense (#50) for firm i in year t; 

STR= statutory tax rate for firm i in year t; 

When firms’ taxable income is zero or negative, (Desai et al., 2006) presumed to 

have little incentives to engage in tax sheltering activity. Consistent with (Chen et al., 

2010), we restrict our observations to firm-year for which taxable income (𝒀𝒀𝑻𝑻) is 

positive. 

We use permanent book-tax difference for permanent differences exhibit many 

advantages over other proxies of tax reporting aggressiveness. For example, the U.S. 

Congress Joint Committee on Taxation (1999), Shevlin (2002) and Weisbach (2002) 

describe the ideal tax shelter as creating permanent, rather than temporary book-tax 

differences.  

3.3.3 Residual permanent book-tax difference 

We refer Frank, Lynch, Rego (2009) and Desai et al. (2006) to calculate our tax 

shelter measurement by regress permanent book-tax difference on discretionary 

accruals (Jones, 1991; Dechow et al., 1995; Kothari, Leone and Wasley, 2005). We 

further regress the permanent book-tax difference on total accrual (Healy, 1986; Sloan, 

1996; Linck, Netter and Shu, 2013; Ohlson, Bilinski, 2014). As Desai et al. (2006) 

mention that some component of TAi,t  is likely to be normal even in the absence of 

earnings management. The accounting literature has consequently come to view the 

discretionary (or abnormal) component of TAi,t as a more precise proxy for earnings 

management activity. Using discretionary accruals instead of total accruals to proxy for 
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earnings management leads to results that are highly consistent. Thus, it appears that 

the results are not driven by the use of total, instead of discretionary, accruals as the 

proxy for earnings management. 

At first,we compute the permanent book-tax difference as mention in 3.1.3 section. We 

denote BTi,t as follow: 

𝑬𝑬𝑇𝑇𝒊𝒊,𝒕𝒕 = 𝑷𝑷𝒆𝒆𝑴𝑴𝑪𝑪𝑻𝑻𝒂𝒂𝒆𝒆𝒂𝒂𝒕𝒕 𝒃𝒃𝒂𝒂𝒂𝒂𝑴𝑴 𝒕𝒕𝑻𝑻𝑻𝑻 𝒂𝒂𝒊𝒊𝑯𝑯𝑯𝑯𝒆𝒆𝑴𝑴𝒆𝒆𝒂𝒂𝒂𝒂𝒆𝒆𝒊𝒊,𝒕𝒕/𝑻𝑻𝒂𝒂𝒕𝒕𝑻𝑻𝑺𝑺 𝑻𝑻𝑺𝑺𝑺𝑺𝒆𝒆𝒕𝒕𝑺𝑺𝒊𝒊,𝒕𝒕−𝟏𝟏 

We restrict our observations to firm-years with positive taxable income (𝒀𝒀𝑻𝑻). 

Although there are papers research on net operating loss carrying forward and 

carrybacks which also a kind of tax saving method. (Auerbach and Reishus, 1987, 

1988), we separately research on positive taxable income firms. 

Desai et al (2006) illustrate that the total book-tax gap has grown in recent years 

beyond the levels that would be expected purely on the basis of differences in tax and 

GAAP rules. This gap need not represent increasing levels of tax sheltering. 

Specifically, earnings management (the smoothing of reported income over time 

in order to reach bonus targets, to avoid reporting losses, and to achieve other aims) 

might have contributed to the growing gap. In order to distinguish earnings 

management from tax shelter, we use data on accruals to isolate the component of BTi,t 

that is attributable to earnings management. 

Desai et al. (2006) use total accruals (Healy, 1985) as the earnings management 

proxy. However, some component of total accruals is likely to be normal in the absence 

of earnings management. Thus, many accounting literature comes to view the 

discretionary (or abnormal) component of total accrual as a more precise proxy for 

earning management activity. Thus, we refer Jones (1991), Dechow, Sloan and 

Sweeney (1995) and Kothari, Leone, and Wasley (2005) to calculate the discretionary 

accruals as our earning management proxy.  
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We obtain value of total accruals �𝑻𝑻𝑻𝑻𝒊𝒊,𝒕𝒕� for each firm i in each year t. Then 

regress 𝑬𝑬𝑻𝑻𝒊𝒊,𝒕𝒕  on 𝑻𝑻𝑻𝑻𝒊𝒊,𝒕𝒕  to distinguish the component of earning management from 

book-tax gap. We defined the totoal accruals as following: 

𝑻𝑻𝑻𝑻𝒊𝒊,𝒕𝒕 = 𝑻𝑻𝒂𝒂𝒕𝒕𝑻𝑻𝑺𝑺 𝑻𝑻𝒂𝒂𝒂𝒂𝑴𝑴𝑹𝑹𝑻𝑻𝑺𝑺𝒊𝒊,𝒕𝒕

= �∆𝑪𝑪𝑹𝑹𝑴𝑴𝑴𝑴𝒆𝒆𝒂𝒂𝒕𝒕 𝑻𝑻𝑺𝑺𝑺𝑺𝒆𝒆𝒕𝒕𝒊𝒊,𝒕𝒕 − ∆𝑪𝑪𝑻𝑻𝑺𝑺𝑪𝑪 𝑻𝑻𝒂𝒂𝒂𝒂 𝒂𝒂𝑻𝑻𝑺𝑺𝑪𝑪 𝒆𝒆𝒍𝒍𝑹𝑹𝒊𝒊𝒂𝒂𝑻𝑻𝑺𝑺𝒆𝒆𝒂𝒂𝒕𝒕𝑺𝑺𝒊𝒊,𝒕𝒕�

− �∆𝑪𝑪𝑹𝑹𝑴𝑴𝑴𝑴𝒆𝒆𝒂𝒂𝒕𝒕 𝑳𝑳𝒊𝒊𝑻𝑻𝒃𝒃𝒊𝒊𝑺𝑺𝒊𝒊𝒕𝒕𝑰𝑰𝒊𝒊,𝒕𝒕 − ∆𝑬𝑬𝒆𝒆𝒃𝒃𝒕𝒕 𝒊𝒊𝒂𝒂𝒂𝒂𝑺𝑺𝑹𝑹𝒂𝒂𝒆𝒆𝒂𝒂 𝒊𝒊𝒂𝒂 𝒂𝒂𝑹𝑹𝑴𝑴𝑴𝑴𝒆𝒆𝒂𝒂𝒕𝒕 𝑺𝑺𝒊𝒊𝑻𝑻𝒊𝒊𝑺𝑺𝒊𝒊𝒕𝒕𝒊𝒊𝒆𝒆𝒊𝒊,𝒕𝒕

− ∆𝑬𝑬𝒂𝒂𝒂𝒂𝒂𝒂𝑪𝑪𝒆𝒆 𝒕𝒕𝑻𝑻𝑻𝑻 𝑪𝑪𝑻𝑻𝑰𝑰𝑻𝑻𝒃𝒃𝑺𝑺𝒆𝒆𝒊𝒊,𝒕𝒕�

− 𝑬𝑬𝒆𝒆𝑪𝑪𝑴𝑴𝒆𝒆𝒂𝒂𝒊𝒊𝑻𝑻𝒕𝒕𝒊𝒊𝒂𝒂𝒂𝒂 𝑻𝑻𝒂𝒂𝒂𝒂 𝑻𝑻𝑪𝑪𝒂𝒂𝑴𝑴𝒕𝒕𝒊𝒊𝑺𝑺𝑻𝑻𝒕𝒕𝒊𝒊𝒂𝒂𝒂𝒂 𝒆𝒆𝑻𝑻𝑪𝑪𝒆𝒆𝒂𝒂𝑺𝑺𝒆𝒆𝒊𝒊,𝒕𝒕/𝑻𝑻𝒂𝒂𝒕𝒕𝑻𝑻𝑺𝑺 𝑻𝑻𝑺𝑺𝑺𝑺𝒆𝒆𝒕𝒕𝑺𝑺𝑖𝑖,𝒕𝒕−𝟏𝟏 

To account for the component of the permanent book-tax gap that is attributable to 

earnings management, we then run the following ordinary least squares (OLS) 

regression:     

𝑬𝑬𝑻𝑻𝒊𝒊,𝒕𝒕 = 𝜷𝜷𝟎𝟎 + 𝜷𝜷𝟏𝟏𝑻𝑻𝒂𝒂𝒕𝒕𝑻𝑻𝑺𝑺 𝑻𝑻𝒂𝒂𝒂𝒂𝑴𝑴𝑹𝑹𝑻𝑻𝑺𝑺𝒊𝒊,𝒕𝒕 + 𝝁𝝁𝒊𝒊 + 𝜺𝜺𝒊𝒊,𝒕𝒕 

𝑬𝑬𝑻𝑻𝒊𝒊,𝒕𝒕 = 𝜷𝜷𝟎𝟎 + 𝜷𝜷𝟏𝟏𝑬𝑬𝒊𝒊𝑺𝑺𝒂𝒂𝑴𝑴𝒆𝒆𝒕𝒕𝒊𝒊𝒂𝒂𝒂𝒂𝑻𝑻𝑴𝑴𝑰𝑰 𝑻𝑻𝒂𝒂𝒂𝒂𝑴𝑴𝑹𝑹𝑻𝑻𝑺𝑺𝒊𝒊,𝒕𝒕 + 𝝁𝝁𝒊𝒊 + 𝜺𝜺𝒊𝒊,𝒕𝒕 

BTi,t is book-tax gap for firm i in year t, scaled by the lagged value of assets; 

TAi,t is total accruals for firm i in year t, scaled by the lagged value of assets; 

DAi,t is discretionary accruals for firm i in year t, scaled by the lagged value of assets; 

We will describe the discretionary accruals in the following section.  

𝝁𝝁𝒊𝒊,𝒕𝒕 is the average value of the residual for firm i over the sample period, which is a 

dummy variables to represent the cross-sectional (fixed) effect;  

𝜺𝜺𝒊𝒊,𝒕𝒕i,t is the deviation in year t from firm i’s average residual 𝛍𝛍i; 

The residual of the regression can be interpreted as tax shelter activity and we 

denote this measure by TSi,t as follow.  

𝑻𝑻𝑺𝑺𝒊𝒊,𝒕𝒕 = 𝝁𝝁𝒊𝒊 +  𝜺𝜺𝒊𝒊,𝒕𝒕 

We defined residual permanent book-tax difference (TSi,t ) as the measurement of firms’ 

tax shelter activities. 

In our Table 1 to Table 5, we use TS (1) - Jonesi,t, TS (2)-Modified Jonesi,t, TS (3) 
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-Performance adjusted Modified Jonesi,t, TS (4) -Total Accruali,t to denote as tax 

shelters variables.  

TS (1) – Jones : Residual of the regression by regressing Jones model discretionary 

accrual on permanent book-tax difference (Frank, Lynch, Rego 2009) 

TS (2) – Modified Jones : Residual of the regression by regressing Modified Jones 

model discretionary accrual on permanent book-tax difference. 

TS (3) – Performance Adjusted Modified Jones : Residual of the regression by 

regressing Performance Adjusted Modified Jones model discretionary accrual on 

permanent book-tax difference. 

TS (4) – Total accrual: Residual of the regression by regressing Total accrual on 

permanent book-tax difference. 

 

3.3.4 Discretionary accruals – Jones Model, Modified Jones Model and 

Performance adjusted Modified Jones Model 

In this paper, we refer the discretionary accrual provided by (Jones, 1991), 

(Dechow, Sloan, and Sweeney, 1995 ) and (Kothari, Leone, and Wasley 2005 ).  

In Jones model, the nondiscretionary component of total accruals is estimated as a 

function of assets, revenues, and the gross value of plant, property, and equipment in 

the firm. The residual generated by this estimation (using OLS within each firm) is 

inferred to be the discretionary component of accruals.   

At first, Jones Model for nondiscretionary accruals the event year is: 

𝑵𝑵𝒂𝒂𝒂𝒂𝒂𝒂𝒊𝒊𝑺𝑺𝒂𝒂𝑴𝑴𝒆𝒆𝒕𝒕𝒊𝒊𝒂𝒂𝒂𝒂𝑻𝑻𝑴𝑴𝑰𝑰 𝑻𝑻𝒂𝒂𝒂𝒂𝑴𝑴𝑹𝑹𝑻𝑻𝑺𝑺𝒕𝒕 = 𝜷𝜷𝟎𝟎 �
𝟏𝟏

𝒕𝒕𝒂𝒂𝒕𝒕𝑻𝑻𝑺𝑺 𝑻𝑻𝑺𝑺𝑺𝑺𝒆𝒆𝒕𝒕𝒕𝒕−𝟏𝟏
� + 𝜷𝜷𝟏𝟏 �

∆𝑹𝑹𝒆𝒆𝒂𝒂𝒆𝒆𝒂𝒂𝑹𝑹𝒆𝒆
𝒕𝒕𝒂𝒂𝒕𝒕𝑻𝑻𝑺𝑺 𝑻𝑻𝑺𝑺𝑺𝑺𝒆𝒆𝑡𝑡𝒕𝒕−𝟏𝟏

� +

𝜷𝜷𝟐𝟐 �
𝑷𝑷𝑷𝑷&𝑬𝑬𝒕𝒕

𝒕𝒕𝒂𝒂𝒕𝒕𝑻𝑻𝑺𝑺 𝑻𝑻𝑺𝑺𝑺𝑺𝒆𝒆𝒕𝒕𝑺𝑺𝒕𝒕−𝟏𝟏
�  

∆𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑 𝐢𝐢𝐢𝐢 revenue in year t less revenue in year t-1. 

PP&E is gross property plant and equipment in year t. 
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Estimation of the firm-specific parameters, 𝜷𝜷𝟎𝟎,𝜷𝜷𝟏𝟏 𝑻𝑻𝒂𝒂𝒂𝒂 𝜷𝜷𝟐𝟐 are generated using the 

following model in the estimation period: 

𝑻𝑻𝑻𝑻𝒊𝒊,𝒕𝒕
𝑻𝑻𝒂𝒂𝒕𝒕𝑻𝑻𝑺𝑺 𝑻𝑻𝑺𝑺𝑺𝑺𝒆𝒆𝒕𝒕𝒕𝒕−𝟏𝟏

= 𝜷𝜷�𝟎𝟎 �
𝟏𝟏

𝒕𝒕𝒂𝒂𝒕𝒕𝑻𝑻𝑺𝑺 𝑻𝑻𝑺𝑺𝑺𝑺𝒆𝒆𝒕𝒕𝒕𝒕−𝟏𝟏
� + 𝜷𝜷�𝟏𝟏 �

∆𝑹𝑹𝒆𝒆𝒂𝒂𝒆𝒆𝒂𝒂𝑹𝑹𝒆𝒆
𝒕𝒕𝒂𝒂𝒕𝒕𝑻𝑻𝑺𝑺 𝑻𝑻𝑺𝑺𝑺𝑺𝒆𝒆𝒕𝒕𝒕𝒕−𝟏𝟏

� + 𝜷𝜷�𝟐𝟐 �
𝑷𝑷𝑷𝑷&𝑬𝑬𝒕𝒕

𝒕𝒕𝒂𝒂𝒕𝒕𝑻𝑻𝑺𝑺 𝑻𝑻𝑺𝑺𝑺𝑺𝒆𝒆𝒕𝒕𝑺𝑺𝒕𝒕−𝟏𝟏
� + 𝜺𝜺𝒕𝒕  

𝜷𝜷�𝟎𝟎,𝜷𝜷�𝟏𝟏 𝑻𝑻𝒂𝒂𝒂𝒂 𝜷𝜷�𝟐𝟐 denote the OLS estimates of 𝜷𝜷𝟎𝟎,𝜷𝜷𝟏𝟏 𝑻𝑻𝒂𝒂𝒂𝒂 𝜷𝜷𝟐𝟐. 

The prediction error as Jones (1991) is defined as:   

𝝁𝝁𝒊𝒊,𝒕𝒕 = 𝑻𝑻𝑻𝑻𝒊𝒊,𝒕𝒕
𝑻𝑻𝒂𝒂𝒕𝒕𝑻𝑻𝑺𝑺 𝑻𝑻𝑺𝑺𝑺𝑺𝒆𝒆𝒕𝒕𝑺𝑺𝒊𝒊,𝑡𝑡−1

− [�̂�𝛽0 �
1

𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑖𝑖,𝑡𝑡−1
� + �̂�𝛽1 �

∆𝑅𝑅𝑎𝑎𝑅𝑅𝑎𝑎𝑅𝑅𝑅𝑅𝑎𝑎
𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑖𝑖,𝑡𝑡−1

� + �̂�𝛽2( 𝑃𝑃𝑃𝑃&𝐸𝐸𝑖𝑖,𝑡𝑡
𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑎𝑎𝑖𝑖,𝑡𝑡−1

)] 

𝜇𝜇𝑖𝑖,𝑡𝑡 represents the level of discretionary accruals of firm i in year t. 

TAi,t is total accruals for firm i in year t. TAi,t is the same with prior section, change in 

non-cash current assets minus the change in current liabilities plus the change in debt in 

current liabilities minus depreciation. 

∆Revenue is revenue in year t less revenue in year t-1. 

PP&E is gross property plant and equipment in year t. 

Dechow and Sloan(1995) provide modified version of the Jones Model in the 

empirical analysis. In this model, discretionary accruals are calculated in the event 

period as :  

𝜇𝜇𝑖𝑖,𝑡𝑡 = 𝑇𝑇𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑅𝑅𝑡𝑡𝑡𝑡𝑖𝑖,𝑡𝑡
𝑇𝑇𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝐴𝐴𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑎𝑎𝑖𝑖,𝑡𝑡−1

− [�̂�𝛽0 �
1

𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑖𝑖,𝑡𝑡−1
� + �̂�𝛽1 �

∆𝑅𝑅𝑎𝑎𝑅𝑅𝑎𝑎𝑅𝑅𝑅𝑅𝑎𝑎
𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑖𝑖,𝑡𝑡−1

− ∆𝑅𝑅𝑎𝑎𝐴𝐴𝑎𝑎𝑖𝑖𝑅𝑅𝑡𝑡𝑅𝑅𝑡𝑡𝑎𝑎
𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑖𝑖,𝑡𝑡−1

� +

�̂�𝛽2 �
𝑃𝑃𝑃𝑃&𝐸𝐸𝑖𝑖,𝑡𝑡

𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑎𝑎𝑖𝑖,𝑡𝑡−1
� + �̂�𝛽3𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖,𝑡𝑡−1]  

TAi,t is total accruals for firm i in year t. 

∆𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = net receivables in year t less net receivables in year t-1.  

The estimation of 𝛽𝛽0 ,𝛽𝛽1 ,𝛽𝛽2  during the estimation period (in which no systematic 

earnings management is hypothesized) are those obtained from the original Jones 

Model. The modified version of the Jones Model implicitly assumes that all changes in 

credit sales in the event period result from earnings management. We calculate 

discretionary accrual by subtract non-discretionary accrual form total accrual. 
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Kothari, Leone, and Wasley (2005) examines performance adjusted Modified 

Jones model. Performance matching on return on assets (ROA) controls for the effect 

of performance on measured discretionary accruals. The results show that 

performance-adjusted discretionary accrual enhance the reliability of inferences from 

earnings management research. To measure the performance adjusted modified jones 

model, we estimate the discretionary accruals for each year using all non-buyout 

firm-year observations with the same two-digit SIC code. The primary expectations of 

our model for estimating non-discretionary accruals is as follows: 

𝑇𝑇𝐴𝐴𝑖𝑖,𝑡𝑡
𝑇𝑇𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝐴𝐴𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑎𝑎𝑖𝑖,𝑡𝑡−1

= �̂�𝛽0 �
1

𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑖𝑖,𝑡𝑡−1
� + �̂�𝛽1 �

∆𝑅𝑅𝑎𝑎𝑅𝑅𝑎𝑎𝑅𝑅𝑅𝑅𝑎𝑎
𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑖𝑖,𝑡𝑡−1

− ∆𝑅𝑅𝑎𝑎𝐴𝐴𝑎𝑎𝑖𝑖𝑅𝑅𝑡𝑡𝑅𝑅𝑡𝑡𝑎𝑎
𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑖𝑖,𝑡𝑡−1

� +

�̂�𝛽2 �
𝑃𝑃𝑃𝑃&𝐸𝐸𝑖𝑖,𝑡𝑡

𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑎𝑎𝑖𝑖,𝑡𝑡−1
� + �̂�𝛽3𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖,𝑡𝑡−1 + 𝜀𝜀𝑖𝑖,𝑡𝑡  

3.4 Control variables and Instrumental variables 

(1) Sales: We use logarithm of sales to control firm size as larger firms are more likely 

to make acquisitions. (Almazan, de Motta, Titman, and Uysal, 2010). Larger firms are 

more likely to be acquirers (Cai and Vijh, 2007) 

 

(2) Cash holding/TA: The calculation of this item is CHE divided by the firm’s total 

assets (Item AT) at the beginning of the year. Jensen (1986) and Harford (1999) show 

that as firms with larger cash holdings are more likely to engage acquisitions. 

 

(3) Market Leverage: Defined as book debt divided by Market Value. An excessive 

debt level may reduce the ability to acquire by reducing new debt issuing capacity. 

(Caprio, Croci, and Giudice, 2011) Market Leverage is negatively associated with the 

likelihood of making an acquisition (Almazan, de Motta, Titman, and Uysal, 2010). 

 

(4) Book debt is calculated as Total Assets (Item AT) minus Book Equity.  Book 
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Equity is defined as Total Assets (Item AT) minus liabilities (Item LT) plus balance 

sheet deferred taxes and investment tax credit (Item TXDITC) minus Preferred 

Stock.  

Market Value is defined as liabilities (Item LT) minus balance sheet deferred taxes 

and investment tax credit (Item TXDITC) plus Preferred Stock plus Market Equity 

(Item CSHO x Item PRCC_F). 

 

(5) Stock Return: Defined as the firm’s annual stock return. Firms with higher stock 

return are more likely to undertake acquisition for lower capitalize cost. And with 

higher probability to reach more investment opportunities. 

 

(6) Market to Book: Defined as Market Value over Total Assets (Item AT). 

According to the market-driven theory of acquisitions (Shleifer and Vishny, 2003), 

firms make more acquisitions when their stock price is overvalued. 

 

(7) EBITDA/TA: Defined as is operating income before depreciation (Item OIBDP) 

over Total Assets (Item AT). As better performing firms are more likely to 

undertake acquisitions (Roll, 1986; Harford, 1999). 

 

(8) Industry M&A Liquidity: is sum of Acquisitions Value for each year and 

three-digit SIC code divided by Total Assets (Item AT) of all COMPUSTAT firms 

in the same three-digit SIC and year. Following Schlingemann, Stulz, and Walkling 

(2002), we also control for the liquidity of the market for corporate assets within an 

industry. Industry M&A Liquidity have a positive effect on the probability of 

making an acquisition. (Uysal, 2011) 
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(9) Herfindahl Index is sum of the squares of the market shares of all firms sharing 

the same three-digit SIC, in which market share is defined as sales of a firm (Item 

Sale) to sum of sales with the industry. Herfindahl index have a positive effect on 

the probability of making an acquisition. (Uysal, 2011) 

 

(10) Relative Size is the natural logarithm of the ratio of Transaction Value to Total 

Assets of the acquirer at the end of the fiscal year prior to the acquisition 

announcement 

 

(11) Public target refers to All Acquisitions in which the target (as defined by the 

SDC M&A database) is a private firm. 

 

(12) Private target refers to acquisitions in which the target (as defined by the SDC 

M&A database) is a public firm. 

 

(13) Within-industry acquisition is the ratio of the total dollar volume of 

Within-Industry Acquisitions made by the firm during a year to the firm's Total 

Assets (Item 6) at the beginning of the year. 

 

(14) All cash takes a value of one if the transaction is paid with all cash. 

 

(15) Competed takes a value of one if there is more than one bidder. 

 

(16) Hostile is set to one if SDC identifies the acquisition as hostile 
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4. Empirical Results 

From Table 3 we find significant negative link between tax avoidance and 

acquisition from marginal probit analysis. From the tax avoidance variables, permanent 

book-tax difference, we find significant negative effect on firms’ bidding. The 

permanent book-tax difference represents the most general measurement. We further 

control discretionary accrual on permanent book-tax difference to examine the effect 

on biddings. Because discretionary accrual show firms’ abnormal accruals we expect to 

obtain the non-discretionary accruals from residual items. For permanent book-tax 

difference control Jones, Modified Jones and Performance-adjusted modified model, 

we find insignificant positive effect on bidding. For permanent book-tax difference 

control total accrual, we find significant negative effect on firms’ bidding. This 

variables, TS (4)-total accruals, is the strongest (tax aggressive) variables. We control 

firms’ total accrual on firms’ book-tax difference and expect to obtain the tax shelter 

activities can not explained by earnings management. The TS (4)-total accrual show 

significant negative effect on firm’s bidding. The result show that firms with aggressive 

tax shelter have fewer acquisition activities. 

This is consistent with our hypothesis that tax avoidance firms with managerial rent 

diversion have lower willing to disclose the firms’ insider information. Managers 

further reduce the investment activities because investment activities incur more 

outside monitors.  

Furthermore, we sort CAR by tax avoidance measurements. We define the top 25% 

group is the most tax aggressive firms. The lowest 25% tax avoidance firms are the 

most non-aggressive tax avoidance firms. We examine the CAR difference test between 

the most aggressive firms and the non-aggressive tax avoidance firms. We find that the 

top 25% aggressive tax avoidance firms with significantly lower CAR than the lowest 

25% tax avoidance firms for all tax avoidance measurements. From the results of table 
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4, we find that the market reacts negatively to acquirer with aggressive tax avoidance.  

From Table 5, we find tax avoidance acquirers show significant negative 

announcement effect by all measurements. The results show that market react 

negatively to acquirer with tax avoidance. The results are consistent with the finding of 

previous papers that market react negatively to tax avoidance firms. From Table 2, we 

find that bidding firms with significantly higher tax avoidance than nonbidding firms. 

Also, we find that bidding firms show significantly better financial performances than 

nonbidding firms. We figure that the financial performance of bidding firms does not 

dominantly explain the market reactions. We can infer from table 2 and find that 

bidding firms show larger corporate scales. Bidding firms show significantly higher 

total asset and sales than nonbidding firms. Which is consistent with Almazan, de 

Motta, Titman, and Uysal (2010). Further, bidding firms report significantly higher 

stock return and market-to-book ratio than nonbidding firms. Because firms with 

higher stock returns have larger incentive to engage acquisitions. The bidding firms 

show significantly lower market leverage than nonbidding firms. The results show that 

firms with larger financial flexibility have more advantages on gaining capital to 

undertake acquisitions. 

From bidding model we show consistent results with Harford and Uysal (2014) for 

all control variables except for herfindahl index. The control variables we report 

consistent results with Harford and Uysal (2014) as follow: Cash holding, firms with 

higher cash holdings are more likely to undertake acquisitions. (Harford, 1999) Market 

leverage, we obtain that market leverage have negatively effect on firms’ bidding 

likelihood. Stock return shows the positive effect on firms’ bidding likelihood. This is 

consistent with the market driven mergers. (Shleifera and Vishny, 2003) The EBITDA 

measure the operating performance of firms. As better perform firms are more likely to 

undertake acquisitions. The industry M&A liquidity increase the bidding activities. We 
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obtain the positive effect of industry M&A liquidity on bidding activities. We obtain the 

positive effect of herfindahl index on firms’ bidding likelihood. The result is different 

from the Harford and Uysal (2014). We figure that when the herfindahl index is higher 

within an industry, larger firms have more likely to undertake acquisitions. 
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5. Conclusion  

Previous papers have less link tax avoidance with M&As from agency problem. 

However, we use the managerial rent diversion as a measurement to link the tax 

avoidance and M&As. Also, our finding show that tax avoidance has negative effects 

on firms’ bidding. And bidding firms with tax avoidance have significantly negative 

announcement effect. Market react negatively to aggressive tax avoidance firms. We 

examine this from table 4. Tax avoidance have significant effect on acquirer 

announcement returns. 

Our evidences show that firms with tax avoidance have negative effect on firms’ 

bidding activities. This is consistent with our hypothesis 2. Our results are consistent 

with Desai et al. (2009) suggest that the simple perspective of corporate tax avoidance 

as a transfer of resources from the state to shareholders is incomplete given the 

agency problems. And indicate that the effects of tax avoidances on firm values are a 

function of firm governances, as predicted by an agency view on corporate tax 

avoidance. 

We can further distinguish our sample into good corporate governance and bad 

corporate governance to run the probit analysis and CAR analysis. Then, the 

managerial as a measurement of agency problem can be further control.  
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Table 1 Summary statistics 

The table reports descriptive statistics for the sample. There are 65,108 observations. Variables TS(1) –Jones, 

TS(2) – Modified Jones, TS(3) – Performance Adjusted Modified Jones and TS(4) – Total Accrual are 

defined in chapter3 3.3.3 Residual permanent book-tax difference.  

Variables 

 
Observations Mean 

Standard 

deviation  
Q1 Median Q3 

Permanent Book-tax difference 44237 0.0193 0.1214 -0.0047 0.0090 0.0350 

TS(1) - Jones 44237 0.0491 0.1238 0.0025 0.0426 0.0847 

TS(2) - Modified Jones 44237 0.0557 0.1247 0.0095 0.0491 0.0922 

TS(3) - Performance Adjusted Modified 

Jones 
44237 0.0559 0.1258 0.0099 0.0491 0.0922 

TS(4) - Total Accrual  43273 0.1082 0.1226 0.0840 0.0980 0.1243 

ETR 45100 0.3287 0.1655 0.2765 0.3571 0.3926 

CASH ETR 45100 0.2722 0.2299 0.0906 0.2528 0.3729 

Total Asset 65108 2778.83 17373.5 68.4815 240.6745 995.7095 

ln(Sale) 65108 5.6078 1.8282 4.1795 5.4304 6.8064 

SALE 65108 2139.37 10340.76 65.3320 228.2345 903.5685 

Stock Return 65108 0.1659 0.6946 -0.2545 0.0494 0.3932 

Market-to-Book 65108 1.9176 1.3599 1.0871 1.4671 2.2033 

EBITDA/TA 65108 0.1228 0.1642 0.0580 0.1315 0.2052 

Market Leverage 65108 0.3473 0.2351 0.1511 0.3038 0.5072 

Cash Holding/TA 65108 0.2075 0.2745 0.0282 0.1007 0.2842 

Acquisition 65108 0.1835 0.3871 0 0 0 

Relative Size 11950 -2.4760 1.1715 -3.3359 -2.4617 -1.6396 

Public Target 11950 0.3394 0.4735 0 0 1 

Private Target 11950 0.6309 0.4826 0 1 1 

Within_industry acquisition 11950 0.5135 0.4998 0 1 1 

All Cash 11950 0.4098 0.4918 0 0 1 

competed 11950 0.0087 0.0929 0 0 0 

Hostile 11950 0.0018 0.0419 0 0 0 

Industry M&A liquidity 65108 0.0228 0.0419 0.0030 0.0101 0.0264 

Herfindahl index 65108 0.1320 0.1049 0.0606 0.1002 0.1667 
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Table2 Mean test and wilcoxon median test between bidding firms and nonbidding firms. 

We examine the difference test between tax avoidance variables and control variables. We define bidding firms as firm have completed acquisition before during our sample period. Means and 

median of bidding firms variables of 26,285 firm-years recorded in Compustat , CRSP and SDC between 1990 and 2016. And nonbidding firms variables of 17,952 firm-years. The firm-years 

vary depend on different tax avoidance measurements. Variable definitions are in chapter 3. ***, ** and * stand for statistical significance at the 1%, 5% and 10% levels, respectively. 

Variables   Bidding Firm   Non bidding Firm   Mean Difference Test   Median Difference Test 

    Observations Mean Median   Observations Mean Median   Mean difference  t-value   Median Difference  z-value 

Permanent Book-tax difference   26285 0.0194 0.0093   17952 0.0192 0.0085   0.0002 0.17   0.0009 2.1287** 

TS(1) - Jones   26285 0.0529 0.0456   17952 0.0435 0.0385   0.0093 7.68***   0.0071 11.2582*** 

TS(2) - Modified Jones   26285 0.0595 0.0517   17952 0.0501 0.0450   0.0093 7.6***   0.0067 11.0377*** 

TS(3) - Performance Adjusted 

Modified Jones 
  26285 0.0598 0.0516 

  
17952 0.0502 0.0445 

  
0.0096 7.77***   0.0071 11.3752*** 

TS(4) - Total Accrual    25798 0.1066 0.0981   17475 0.1081 0.0975   -0.0015 -1.23   0.0007 1.33* 

ETR   26505 0.3361 0.3587   18595 0.3180 0.3547   0.0180 11.27***   0.0040 8.6906*** 

Current ETR   26505 0.2796 0.2918   18595 0.2616 0.2705   0.0005 2.41**   0.0213 5.7749*** 

Total Asset   38592 2920.10 344.08   26516 2573.23 140.82   346.90 2.28**   203.2575 42.1637*** 

ln(Sale)   38592 5.8782 5.7436   26516 5.2141 4.9436   0.6641 46.29***   0.8001 33.4334*** 

SALE   38592 2449.83 312.20   26516 1687.52 140.27   762.30 9.43***   171.9295 33.4275*** 

Stock Return   38592 0.1917 0.0764   26516 0.1285 0.0041   0.0632 11.35***   0.0724 10.7295*** 

Market-to-Book   38592 1.9477 1.5108   26516 1.8739 1.3974   0.0738 6.77***   0.1134 19.7870*** 

EBITDA/TA   38592 0.1368 0.1401   26516 0.1024 0.1168   0.0345 25.69***   0.0233 18.4076*** 

Market Leverage   38592 0.3328 0.2927   26516 0.3684 0.3229   -0.0357 -18.69***   -0.0302 -6.7164*** 

Cash Holding/TA   38592 0.2034 0.0988   26516 0.2134 0.1035   -0.0100 -4.52***   -0.0046 -3.4308*** 

Industry M&A liquidity   38592 0.0245 0.0118   26516 0.0204 0.0083   0.0042 12.7***   0.0035 34.0231*** 

Herfindahl Index   38592 0.1338 0.1010   26516 0.1294 0.0988   0.0043 5.22***   0.0022 5.3915*** 
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Table3 Tax avoidance and likelihood of undertaking an acquisition. 

Table 3 present Marginal Effect of Probit analysis in the following models. The dependent variable in probit models takes the value of one if the firm undertakes an acquisition. Variable 

definitions are in chapter 3. The z-values are given in parentheses. All models include year dummies. ***, **, and * stand for statistical significance at the 1%, 5%, and 10% levels, respectively. 
Variables (Ⅰ) (Ⅱ) (Ⅲ) (Ⅳ) (Ⅴ) (Ⅵ) (Ⅶ) 
  
Total Permanent Book-tax differencet-1 -0.0556***             
  (-2.9)             
TS(1) - Jonest-1   0.0246           
    (1.35)           
TS(2) - Modified Jonest-1     0.0049         
      (0.27)         
TS(3) - Performance Adjusted Modified Jonest-1       0.02049       
        (1.17)       
TS(4) - Total Accrualt-1           -0.0535***     
          (-2.78)     
ETR t-1           0.077***   
            (5.48)   
Cash ETRt-1             -0.02413** 
              (-2.45) 
Sales t-1 0.022*** 0.02274*** 0.02275*** 0.0224*** 0.022*** 0.01923*** 0.01975*** 
  (11.8) (11.85) (11.85) (17.78) (11.65) (14.35) (15.05) 
Cash Holding/TAt-1 0.0485** 0.04612** 0.0473*** 0.0468*** 0.0515*** 0.00916 0.0064 
  (4.87) (4.63) (4.75) (5.18) (5.1) (0.92) (0.67) 
Market Leveraget-1 -0.1597*** -0.1588*** -0.1588*** -0.1511*** -0.1516*** -0.1355*** -0.1307*** 
  (-9.04) (-9) (-9.00) (-10.81) (-8.5) (-9.49) (-9.48) 
Stock Returnt-1 0.0343*** 0.0337*** 0.0338*** 0.0318*** 0.0338*** 0.0346*** 0.032*** 
  (8.37) (8.27) (8.3) (9.54) (8.17) (0.26) (9.33) 
Market-to-bookt-1 -0.0003 -0.0002 -0.00022 -0.0004 -0.00008 0.00056 -0.00008 
  (-0.17) (-0.11) (-0.10) (-0.24) (-0.04) (0.26) (-0.04) 
EBITDA/TAt-1 0.1621*** 0.1427*** 0.1467*** 0.1455*** 0.1625*** 0.1644*** 0.1775*** 
  (7.18) (6.52) (6.65) (7.76) (7.02) (7.61) (8.93) 
Industry M&A Liquidityt-1 0.4508*** 0.455*** 0.455*** 0.4413*** 0.4425*** 0.3816*** 0.3729*** 
  (6.94) (7) (6.99) (7.74) (6.47) (6.77) (6.74) 
Herfindahl indext-1 0.1832*** 0.1841*** 0.1839*** 0.1820*** 0.1847*** 0.2028*** 0.2032*** 
  (7.12) (7.15) (7.15) (8.14) (7.06) (8.82) (6.74) 
Year Fixed Effects Yes Yes Yes Yes Yes Yes Yes 
Number of Obs 34040 34041 34042 34043 33280 34245 35426 
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Table 4 CAR sorted by tax avoidance and CAR univariate test. 

Reports the CARs sorted by different tax avoidance measurements. Variables are defined in Chapter 3. The first quartile is the 

group of most aggressive tax avoidance. The last group is the lowest tax avoidance group. ***, ** and * stand for statistical 

significance at the 1%, 5% and 10% levels, respectively. 

Variables 
 Q1(Largest) Q2 Q3 Q4(Smallest) 

Difference 

(Q1-Q4) 
t-value 

  

Permanent book-tax difference 0.00718 0.01189 0.01674 0.01158 -0.0044 -1.52 

TS(1) - Jones 0.00810 0.01116 0.01406 0.01408 -0.0060 -2.13** 

TS(2) - Modified Jones 0.0075 0.0118 0.0133 0.0148 -0.0073 -2.57** 

TS(3) - Performance Adjusted 

Modified Jones 
0.0082 0.0101 0.0139 0.0153 -0.0071 -2.47** 

TS(4) - Total Accrual   0.0072 0.0118 0.0160 0.0124 -0.0052 -1.77* 

 ETR 0.0111 0.0122 0.0169 0.0160 -0.0049 -1.82* 

CashETR 0.0182 0.0119 0.0130 0.0131 0.0051 1.89* 
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Table 5 Acquirer cumulative abnormal return (CAR) regressions. 

The table reports coefficient estimates of acquirer returns. Acquirer returns are calculated over a five-day event window (two 

days before and two days after the announcement date). The benchmark returns are the value weighted index of returns 

including dividends for the combined New York Stock Exchange, American Stock Exchange, and Nasdaq. Variable definitions 

are in chapter 3. The t-values are given in parentheses. All regressions include year dummies. ***, **, and * stand for 

statistical significance at the 1%, 5%, and 10% level, respectively. 
Variables (Ⅰ) (Ⅱ) (Ⅲ) (Ⅳ) (Ⅴ) (Ⅵ) (Ⅶ) 

  
 Permanent Book-tax 

difference -0.016*             
  (-1.74)             

TS(1) - Jones   -0.016*           
    (-1.79)           

TS(2) - Modified Jones     -0.017*         
      (-1.92)         

TS(3) - Performance Adjusted 
Modified Jones       -0.017**       

        (-2.00)       
TS(4) - Total Accrual          -0.016*     

          (-1.82)     
ETR           0.004   

            (0.67)   
CashETR              -0.005 

              (-1.18) 
Market Leverage 0.021*** 0.022*** 0.021*** 0.021*** 0.020*** 0.029*** 0.028*** 

                     (2.88) (2.94) (2.91) (2.89) (2.70) (4.18) (4.14) 
Cash Holding/TA -0.011** -0.010** -0.010** -0.010** -0.011** -0.005 -0.006 

                     (-2.20) (-2.01) (-2.03) (-2.02) (-2.13) (-1.08) (-1.13) 
Sales  -0.003*** -0.003*** -0.003*** -0.003*** -0.003*** -0.003*** -0.003*** 

                     (-5.01) (-4.88) (-4.87) (-4.88) (-4.94) (-5.38) (-5.24) 
Relative Size 0.003*** 0.003*** 0.003*** 0.003*** 0.003*** 0.006*** 0.006*** 

                     (3.39) (3.46) (3.45) (3.45) (3.28) (5.82) (5.88) 
Market-to-book -0.002 -0.001 -0.001 -0.001 -0.002 -0.002 -0.002 

                     (-1.26) (-1.14) (-1.13) (-1.13) (-1.41) (-1.47) (-1.52) 
EBITDA/TA 0.027** 0.025** 0.025** 0.026** 0.029** 0.015 0.014 

                     (2.46) (2.27) (2.33) (2.36) (2.57) (1.36) (1.32) 
Stock Return 0.016*** 0.016*** 0.016*** 0.016*** 0.016*** 0.016*** 0.016*** 

                     (7.00) (6.95) (6.94) (6.93) (7.10) (7.29) (7.14) 
Public Target -0.005 -0.005 -0.005 -0.005 -0.005 0.001 0.001 

                     (-0.98) (-0.97) (-0.97) (-0.97) (-0.87) (0.29) (0.27) 
Private Target -0.003 -0.003 -0.003 -0.003 -0.003 0.002 0.002 

                     (-0.63) (-0.61) (-0.62) (-0.62) (-0.57) (0.44) (0.45) 
Within-industry acquisition 0.000 0.000 0.000 0.000 0.001 0.000 0.000 

                     (0.17) (0.22) (0.22) (0.23) (0.29) (0.10) (0.08) 
All Cash 0.008*** 0.008*** 0.008*** 0.008*** 0.008*** 0.006*** 0.006*** 

                     (4.23) (4.25) (4.26) (4.28) (4.24) (3.43) (3.48) 
Competed -0.012 -0.012* -0.012* -0.012* -0.011 -0.019** -0.019** 

                     (-1.64) (-1.65) (-1.65) (-1.65) (-1.50) (-2.45) (-2.46) 
Hostile -0.016* -0.016* -0.016* -0.016* -0.016* -0.018* -0.018* 

                     (-1.75) (-1.77) (-1.76) (-1.77) (-1.66) (-1.86) (-1.89) 
Industry M&A Liquidity -0.009 -0.009 -0.009 -0.009 -0.013 0.013 0.014 

                     (-0.39) (-0.40) (-0.40) (-0.40) (-0.56) (0.62) (0.68) 
Herfindahl index 0.012 0.012 0.012 0.012 0.014* 0.010 0.010 

                     (1.52) (1.53) (1.52) (1.51) (1.75) (1.36) (1.39) 
Intercept 0.034*** 0.033*** 0.034*** 0.034*** 0.034*** 0.032*** 0.035*** 

  (3.14) (3.12) (3.14) (3.14) (3.15) (3.34) (3.61) 
Year Fixed Effects Yes Yes Yes Yes Yes Yes Yes 

Observations       8206       8206       8206       8206       8058       8562       8562 
R-Square  0.03187  0.03190  0.03198  0.03203  0.03266  0.03980  0.03992 
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