
RISK DYNAMICS, GROWTH OPTIONS, AND FINANCIAL LEVERAGE: 

EVIDENCE FROM MERGERS AND ACQUISITIONS 

by 

Jeffrey M. Coy 

 

 

 

A Dissertation Submitted to the Faculty of 

The College of Business 

in Partial Fulfillment of the Requirements for the Degree of 

Doctor of Philosophy 

 

 

Florida Atlantic University 

Boca Raton, FL 

August 2013





iii 
 

ACKNOWLEDGEMENTS 

 I would like to thank all of the members of the Department of Finance and the 

Department of Economics at Florida Atlantic University for their instruction and 

guidance over the past four years, both in and out of the classroom. I am particularly 

grateful to my dissertation committee for their detailed feedback and encouragement. I 

would also like to specifically thank Dr. Luis Garcia-Feijoo, my chair, for his direction 

and constant support throughout this process as well as my family for their unwavering 

support.



iv 
 

ABSTRACT  

Author:   Jeffrey M. Coy 

Title:  Risk Dynamics, Growth Options, and Financial Leverage: 
Evidence From Mergers and Acquisitions 

 
Institution:  Florida Atlantic University  

Dissertation Advisor:  Dr. Luis Garcia-Feijoo 

Degree:  Doctor of Philosophy  

Year:  2013 

 

In essay I, I empirically examine theoretical inferences of real options models 

regarding the effects of business risk on the pricing of firms engaged in corporate control 

transactions. This study shows that the risk differential between the merging firms has a 

significant effect on the risk dynamic of bidding firms around control transactions and 

that the at-announcement risk dynamic is negatively related to that in the pre-

announcement period. In addition, the relative size of the target, the volatility of bidder 

cash flows, and the relative growth rate of the bidder have significant explanatory power 

in the cross-section of announcement returns to bidding firm shareholders as does the 

change in the cost of capital resulting from the transaction. 

Essay II provides an empirical analysis of a second set of real options models that 

theoretically examine the dynamics of financial risk around control transactions as well 

as the link between financial leverage and the probability of acquisition. In addition, I 
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present a comparison of the financial risk dynamics of firms that choose an external 

growth strategy, through acquisition, and those that pursue an internal growth strategy 

through capital expenditures that are unrelated to acquisition. I find that firms engaging 

in either growth strategy lower financial leverage in the pre-growth period in order to 

limit the appropriation of gains from bondholders. However, this negative relationship 

between financial leverage and investment appears to be much stronger for internal 

growth firms. I also find that external growth firms ‘lever-up’ in the post-growth period 

while internal growth firms maintain lower leverage ratios to stay positioned for 

sustainable growth. Furthermore, external growth firms are larger firms with above 

industry average growth opportunities while internal growth firms are smaller firms that 

have growth opportunities that are more valuable, on average, than the acquiring firms
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INTRODUCTION 

 Deliberated upon at great length for over 50 years in the field of finance, the 

dynamics of risk and its effect on corporate value continues to be a key issue to both 

theorists and empiricists alike. Due to the inescapable nature of risk, its evaluation is 

integral to the corporation itself, as it directly affects the firm’s cost of capital, as well as 

to investors attempting to assign value to the corporate entity. The importance of the 

evaluation of risk is magnified as insiders attempt to determine an optimal strategy for 

growth (i.e., how, when, how much, and how fast?) and as investors attempt to determine 

the value of the new business entity based upon the perceived benefits of that firm’s 

growth strategy. 

 In an attempt to better understand and evaluate corporate risk, classic finance 

literature distinguishes two primary components of firm-specific (i.e., systematic) risk: 

business risk and financial risk. Unrelated to financing, the business risk of the firm is 

determined by the operational efficiency and profitability of assets in place. Decisions 

that affect business risk include entering or leaving the market, expansion or contraction 

of existing operations, and capital budgeting through project evaluation. Financial risk, 

on the other hand, is determined by the amount of debt to be carried in the firm’s capital 

structure as shareholders’ claims to profits are subordinate to the claims of debtholders. 

Therefore, increased debt in the capital structure increases the financial risk to the 

shareholders of the firm.  
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In a continuing attempt to explain the asset pricing implications of changing 

business risk through growth, as well as the link between financial risk and growth, a 

series of recent theoretical work has proposed specific implications regarding the 

dynamics of business and financial risk around high growth periods based on real option 

models as the decision to grow is analogous to exercising an (call) option to make large 

capital expenditures. An empirical examination of these implications is the primary focus 

of this study. The first essay explores implications of business risk dynamics around 

corporate control transactions (i.e., mergers and acquisitions) regarding the effects of the 

relative risks of the merging firms on the risk of the acquiring firm (Hackbarth and 

Morellec, 2008) as well the announcement effects to the shareholders of the merging 

firms (Morellec and Zhdanov, 2005). The second essay examines implications of 

financial risk dynamics around corporate control transactions (Morellec and Zhdanov, 

2008) and the probability of acquisition (Uysal, 2011). In addition, essay two will 

compare the financial risk dynamics of successful acquirers (i.e., external growth firms) 

with those of firms that engage in an internal growth strategy through capital 

expenditures unrelated to acquisitions.
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BUSINESS RISK DYNAMICS AROUND MERGERS AND ACQUISITIONS 

The literature has studied corporate control transactions, specifically mergers and 

acquisitions (M&A), for the last 50 years. In spite of the breadth of existing M&A 

literature, there still exists a lack of understanding as to the asset pricing implications of 

takeover transactions. This lack of understanding, more specifically, affects the impact of 

the relative business risk of the bidder and target on the observed announcement returns 

to shareholders. It is precisely this lack of understanding that has spawned a recent wave 

of theoretical work based on real options analysis, including studies examining the risk 

dynamics of bidding firms in control transactions by Hackbarth and Morellec (2008) and 

Morellec and Zhdanov (2005). It is the implications of these models regarding firm-level 

business risk dynamics around merger announcements that are the focus of this study.  

Prior empirical M&A literature primarily tests implications of theories that are 

descriptive in nature.  The more recent theoretical work uses models based on real 

options to derive unique implications; however, these implications have been relatively 

ignored in existing empirical research. Therefore, the main contribution of this study is to 

provide an empirical examination of models such as those in Hackbarth and Morellec 

(2008) and Morellec and Zhdanov (2005). In deriving these real options models, certain 

assumptions are taken with regards to the capital structure of the firm and the behavior of 

its management. Specifically, the capital structure is assumed all-equity and management 

is assumed to always act in the best interest of shareholders in making value-maximizing 
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decisions.  Testing the empirical validity of these models is important in order to 

understand whether the model is effective in describing reality despite these assumptions. 

In analyzing these models, I find that the primary implications of the Hackbarth 

and Morellec (2008) model, that the risk differential between the merging firms has a 

significant effect on the risk dynamics of bidding firms around control transactions and 

that the at-announcement risk dynamic is negatively related to that in the pre-

announcement period, do hold. These results continue to hold when controlling for both 

the financial leverage and the change in financial leverage of the bidder. In addition, 

when the bidder is riskier than the target, the relative size of the target significantly 

impacts these risk dynamics. As such, there is a significant relationship between the 

relative size of the target and the abnormal returns to bidding firm shareholders upon 

announcement. These abnormal returns are also affected by the volatility in the operating 

cash flows and the relative growth rate of the bidder as well as the change in the cost of 

capital of the bidder as a result of its change in systematic risk. 

No matter the size of the firm or the industry in which they compete, risk is an 

unavoidable aspect of doing business and its evaluation is vital to the success of the firm. 

Outside of the firm, risk evaluation is also vital to investors in determining asset values. 

This evaluation of systematic risk in determining asset values is of particular importance 

when the market is attempting to evaluate an unobservable asset such as the stock price 

of a potential new business entity created through a takeover transaction. In order to more 

effectively evaluate risk, classical finance literature distinguishes two major components 
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of systematic risk that contribute to the firm’s cost of equity1: business risk and financial 

risk. The focus of this study is the business risk component. 

 Business risk is the risk inherent in the operations of the firm (unrelated to 

financing) and relate to the nature of the business the firm is in. As noted by Ross, 

Westerfield, and Jordan (2012), business risk depends on the systematic risk of the firm’s 

assets. That is, the systematic risk of assets in place dictates the business risk of the firm. 

The operational efficiency of assets in place as well as the profitability of those assets are 

both part of a firm’s business risk. The efficiency of the assets in place relate to both 

external decisions, such as the decision to enter or leave the market, whether or not to 

expand or contract existing operations, whether to introduce new products to the market, 

and how to respond to new market entrants, as well as internal decisions such as the 

amount of fixed and variable costs that should be associated with a project. The 

profitability of assets in place relates to decisions involving changes in sales price due to 

a change in market demand and changes in the cost of inputs.  

In the studies under examination here (Hackbarth and Morellec, 2008; Morellec 

and Zhdanov, 2005), the business risk of bidding firms is modeled in a real options 

framework as the decision to enter into an acquisition is likened to the decision to 

exercise a (call) option to purchase the assets of the target. The conceptual framework for 

relating the option to invest with a firm’s assets in place, in order to explain changes in 

firm value as a result of changes in systematic risk, can be attributed to Berk, Green, and 

Naik (1999). They show how value-maximizing decisions, such as the decision to 

exercise growth options, lead to changes in systematic risk and, in turn, security returns. 

                                                            
1 See Beaver, Kettler, and Schloes (1970), Hamada (1972), Logue and Merville (1972), Pettit and 
Westerfield (1972), Rubinstein (1973), Breen and Lerner (1973), and Lev (1974). 
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The firm in their model owns two types of assets: assets in place that are generating the 

firm’s current cash flows and options to invest in assets that will generate future cash 

flows. Over time, assets in place are replaced by investing in assets with larger positive 

net present values (NPVs). Higher asset turnover means that the options to invest in 

positive NPV investments are being exercised. This leads to a shift in importance to the 

growth options (from assets in place) in the model. This asset turnover leads to changes 

in the risk characteristics of the firm’s assets which, in turn, lead to changes in market 

value. 

When the firm exercises a growth option and invests in assets with lower 

systematic risk relative to assets in place, ceteris paribus, the firm experiences an increase 

in value. However, the lower overall systematic risk of the firm’s cash flows leads to 

lower average returns. Conversely, investing in assets with a higher relative systematic 

risk will lead to a lower current value and an increase in average returns. Through this 

dynamic asset turnover process, the Berk, Green, and Naik (1999) model highlights how 

value-maximizing decisions lead to changes in market value due to changes in the 

systematic risk of assets in place. In doing so, the model considers the risk associated 

with assets in place as well as the risk associated with the new investment. However, to 

my knowledge, Hackbarth and Morellec (2008) are the first to develop a model that 

considers not only the risk of the investing firm’s assets in place and the risk of the 

investment itself, but also the risk associated with the option to invest. Although the 

Hackbarth and Morellec (2008) model incorporates all three sources of risk strictly in an 

analysis of control transactions, it extends itself to all types of corporate investment as the 
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focus of the model is on the risk dynamics around the creation and exercise of a real 

option, which is created when an investment possibility of any kind is recognized.  

 Hackbarth and Morellec (2008) and Morellec and Zhdanov (2005) model aspects 

of business risk around control transactions. Specifically, Hackbarth and Morellec (2008) 

analyze the acquiring firm’s systematic risk in an attempt to explain stock return behavior 

in the period leading up to the announcement of the transaction and the post-transaction 

period while Morellec and Zhadanov (2005) assess the market’s reaction to the 

announcement of the transaction. Hackbarth and Morellec (2008) incorporate a limited 

empirical analysis to establish the key relationship of their model, but there is no 

empirical analysis on the other model implications derived in the options framework. My 

objective is to empirically test all of the implications generated by these real options 

models.  

First, Hackbarth and Morellec (2008) predict that there should be an observed 

run-up (run-down) in the systematic risk of the bidding firm prior to the announcement of 

the control transaction when the bidder has higher (lower) pre-announcement systematic 

(business) risk than the target. Upon the creation of the option to acquire, but prior to 

exercise, the risk of the bidder will consist of the risk of its assets in place and the risk 

associated with the option (i.e., risk of the potential synergies created through the 

transaction). This risk associated with the option fluctuates prior to exercise as the value 

of the potential synergy gains fluctuate over time. The risk associated with the option 

fluctuates either in the same or opposite manner as the risk of assets in place leading to 

the pre-announcement change in the systematic risk of the bidder. 
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Furthermore, bidders with larger (smaller) pre-announcement systematic risk 

relative to the target will experience a quick drop (rise) in systematic risk upon 

announcement due to the loss of the leverage associated with the option and the change in 

the structure of the combined assets in place as a result of the exercise of the option to 

acquire. In addition, the magnitude of the ex-ante run-up (run-down) and the ex-post drop 

(rise) in systematic risk will be influenced by the takeover anticipation effect with a high 

correlation between cash flows of the merging firms indicating high anticipation (i.e., 

more certainty) and a high volatility of bidder cash flows indicating low anticipation (i.e., 

less certainty). 

Second, Morellec and Zhdanov (2005) model the takeover anticipation effect on 

the announcement effect to returns of both the bidder and the target in the control 

transaction. Intuitively, all uncertainty regarding the transaction, on the part of the 

market, cannot be resolved until the actual announcement, leading to an announcement 

effect on returns. The greater the uncertainty regarding the synergy benefits of the 

transaction, the larger the announcement effect on returns as the market was not entirely 

anticipating the announcement. Therefore, lower (higher) anticipation by the market will 

be positively (negatively) related to the announcement effect to returns of bidding and 

target shareholders. 

Critical to these real options models is the impact of the anticipation, on the part 

of the market, regarding the exercise of the real option. This takeover anticipation effect 

relates to the degree of certainty regarding the value of the potential synergy gains from 

the transaction. Particularly, the degree of certainty regarding the exercise of the option is 

directly related to the timing of the announcement of the control transaction and will have 
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a definite impact on bidder risk and abnormal returns around the announcement. This 

takeover anticipation effect has been documented in previous literature as Cremers, Nair, 

and John (2009) also show that anticipated takeovers have an effect on acquirer 

systematic risk and Carlson, Fisher, and Giammarino (2010) relate anticipation to the 

difference between the pre- and post-transaction returns around seasoned equity 

offerings. In addition, Prabhala (1997) and Li and Prabhala (2007) show that market 

returns at merger announcement are affected by takeover anticipation. 

The asset pricing implications of the changes in risk of the acquiring firm can be 

traced back to Mandelker (1974). In an attempt to answer the question of whether 

mergers are associated with abnormal returns and whether capital markets are efficient 

with respect to mergers, Mandelker (1974) provides evidence that the positive pre-merger 

abnormal returns and the slightly negative post-merger abnormal returns (measured as 

cumulative abnormal residuals) to acquiring-firm shareholders may be due to changes in 

systematic risk as opposed to the merger itself. He observed significant changes in beta 

and concluded that shareholders of acquiring firms actually earn normal returns from 

mergers as the rates of return adjusted efficiently to the changes in risk as a result of the 

transaction. Although he did not analyze subsamples separately (or address reasons why), 

he did note, in analyzing the distribution of betas before and after a merger, that the 

acquiring firm beta decreased for 58.5% of the sample and increased for 41.5% of the 

sample. Despite these findings almost forty years ago, there has been no analysis, to my 

knowledge (until Hackbarth and Morellec 2008), that separates these acquirers based on 

increasing/decreasing risk in an attempt to explain the returns to bidding firm 

shareholders.



10 
 

LITERATURE REVIEW 

The majority of the earlier theoretical literature deals with the motives for control 

transactions with respect to bidding firms. The empirical implications in these studies can 

be very different depending upon the motive. Manne (1965) first introduced the idea of 

the market for corporate control as a motive for entering into control transactions. Under 

the market for corporate control motive, takeovers are more attractive to firms whose 

management believes that they have the ability to allocate the resources of the target firm 

more efficiently and thus, will increase the returns generated by the acquired assets. 

When the market perceives this to be the motive behind a control transaction, they react 

favorably to the announcement. Jensen and Ruback (1983) have found evidence of this 

market for corporate control motive and Bradley, Desai and Kim (1988) show that it is 

partially due to the competition among bidding firms in tender offers.  

Another motive that is met by a favorable reaction by the market is the synergy 

hypothesis. Synergies occur as the combined entity incurs increases in revenues or cost 

savings beyond those that were present in the separate merging firms. These can arise 

from various sources such as economies of scale, new technologies, enhanced market 

reach, and staff reductions, to name a few. The synergy hypothesis is supported by 

Bradley, Desai and Kim (1983) through an analysis of unsuccessful tender offers and 

more recently by Mukherjee, Kiymaz and Baker (2004), who find that synergy was the 

most important motive in an analysis of the 100 largest M&A transactions per year over a 
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twelve year period. There are also prevalent motives in the literature that are 

characterized by a negative reaction by the market. The managerial discretion hypothesis 

theorizes that, due to the agency relationship, managers may act to maximize their own 

utility at the expense of shareholders. This is highlighted in the free cash flow problem 

from Jensen (1986), who finds that managers engage in value destroying self-motivating 

investments rather than distribute the cash flow to investors, as well as the 

overinvestment problem from Stulz (1990).  

In addition, management may have an inflated notion of their ability to more 

efficiently allocate the resources of the target. The gains are then overstated, leading to an 

overvalued premium and a transfer of wealth from the bidding firm shareholders to the 

target firm shareholders. This is the hubris hypothesis introduced by Roll (1986) and the 

focus of studies by Moeller, Schlingemann and Stulz (2004 & 2005), who find that hubris 

is an issue for larger firms, and Malmendier and Tate (2008) who find that overconfident 

managers engage in more acquisitions. 

The real options models that are the focus of this paper presume that the decisions 

made by the management of the two firms are value-maximizing for shareholders and 

thus, a merger will only be initiated when there are potential synergy gains from 

increased efficiency. Therefore, implications regarding transactions with motives to the 

contrary, such as the managerial discretion and hubris hypotheses, are not addressed in 

the model. However, regardless of the value-maximizing intentions of all parties 

involved, risk is the vital component of the firm that cannot be avoided and must be 

constantly evaluated both internally and by market participants attempting to determine 

its equity value. 
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In order to analyze the risk dynamics of bidding firms in the period surrounding 

the announcement of control transactions, Hackbarth and Morellec (2008) and Morellec 

and Zhdanov (2005) develop real options models in which the terms and timing of the 

takeover are determined endogenously by analyzing options exercise games in which 

both bidder and target make value-maximizing decisions and outside shareholders have 

incomplete information. The use of real options models has gained increased popularity 

in recent years in an attempt to explain many of the outcomes that have been observed in 

the empirical finance literature. As noted, Berk, Green and Naik (1999) employ a real 

options model to explain the relationship between a firm’s systematic risk and its growth 

options as well as between the firm’s systematic risk and its market valuation while 

Aguerrevere (2009) employs a model of this type to show that product market demand 

has an influence on the relationship between a firm’s degree of competition and the 

expected return of its assets. 

Real options models have also been used in analyses regarding the risk dynamics 

of firms similar to the analyses used in Hackbarth and Morellec (2008) and Morellec and 

Zhdanov (2005). Particularly, Carlson and Fisher (2006) and Carlson et al (2010) draw 

on this real options framework to develop models that aid in explaining announcement 

effects, post-issue performance, and the pre-issue characteristics of stock price and 

systematic risk of firms engaging in seasoned equity offers, while Cooper and Priestley 

(2011) develop a similar model to explain how the negative relation between stock 

returns and investment is driven by firm-level risk. In addition, Carlson et al (2010) 

determine that a firm’s long-run underperformance is primarily due to the decrease in 

asset risk as a result of the exercise of the real option. 
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Empirical work regarding the wealth effects of merging firms has consistently 

shown that target shareholders benefit from control transactions (Dodd (1980); Asquith 

(1983); Eckbo (1983). The models presented here predict the same outcome for target 

shareholders. However, the existing evidence on the wealth effects to bidding firm 

shareholders has been mixed.  

Acquiring firm shareholders have been found to experience negative wealth 

effects as a result of the transaction in many studies while other studies find that there is 

no significant wealth effect to acquiring firm shareholders (Dodd (1980); Asquith (1983); 

Eckbo (1983); Travlos (1987); Asquith, Bruner & Mullins (1983); Fuller, Netter& 

Stegemoller (2002). However, certain characteristics of the control transaction have been 

shown to consistently impact these wealth effects. For example, Moeller et al (2004 & 

2005) find that larger acquirers tend to earn lower abnormal returns around 

announcement, as do firms with large amounts of cash (Harford (1999)). Chang (1998) 

and Fuller, Netter and Stegemoller (2002) find that acquirers earn lower abnormal returns 

when acquiring public firms as opposed to private and these abnormal returns are even 

lower when equity is offered as payment.   

The use of equity as payment has also been associated with significantly negative 

long-term excess returns in the post-transaction period (Loughran and Vijh (1997)). In 

addition, low leverage ratios (Maloney, McCormick and Mitchell (1993)) and the 

overconfidence of management regarding their ability to exploit synergies (Malmendier 

and Tate (2008)) have been found to have a negative effect on announcement returns. 

Finally, the presence of competing bidders (Bradley, Desai and Kim (1988)) and the 
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relative size of the merging firms (Asquith, Brunner and Mullins, 1983) have consistently 

had an influence on wealth effects at announcement. 

As mentioned in the introduction, and empirically shown by Hamada (1972) and 

Rubinstein (1973), there are two types of risk that contribute to the systematic risk of the 

firm, business risk and financial risk. Whether analyzing business risk or financial risk, 

the concept of leverage is a consistent element and relates directly to the degree of risk. 

High degrees of operating (i.e., business) leverage are associated with a high sensitivity 

of income to fluctuations in sales volume. For example, if a firm is characterized by high 

profit margin products that sell relatively less often, they will be affected more by small 

fluctuations in sales volume and are considered to have high operating leverage. 

Likewise, firms with relatively larger amounts of fixed assets, although they may allow 

for a better forecasting of costs, are still more sensitive to sales volume fluctuations and 

thus, have higher operating leverage. Regardless of the cause of the increased operating 

leverage, it leads to a higher degree of business risk. This positive relationship between 

operating leverage and systematic risk has been shown by Lev (1974). 

Generally speaking, business risk is risk associated with a neutral level of 

operating leverage with no financial leverage. As operating and/or financial leverage 

increase, the systematic risk of the firm also increases. Mandelker and Rhee (1984) 

decompose systematic risk to explicitly consider the degree of operating leverage and the 

degree of financial leverage separately. They find that the degree of both operating and 

financial leverage positively impacts the systematic risk of common stock and that there 

is a trade-off between the two due to a significant negative correlation.   



15 
 

Huffman (1983) argues that the combined leverage is not only a product of the 

degree of operating and financial leverage, but is also dependent upon the firm’s capacity 

decision, which could lead to industry differences. These potential industry differences 

were empirically supported in Darrat and Mukherjee (1995). Consistent with Morellec 

and Zhdanov (2005), Blazenko (1996) finds that expected returns and volatility decrease 

as sales volume in the current period increases above long-run average, providing 

evidence that operating leverage increases stochastic volatility and affects expected 

returns. 
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HYPOTHESES 

SYSTEMATIC RISK DYNAMICS 

In order to provide an examination of the risk dynamics of firms engaged in the 

acquisition side of control transactions, Hackbarth and Morellec (2008) and Morellec and 

Zhdanov (2005) develop real options models in which the terms and timing of the 

takeover are determined endogenously by analyzing options exercise games in which 

both bidder and target make value-maximizing decisions and outside shareholders have 

incomplete information. The contribution of the model in Hackbarth and Morellec (2008) 

stems from the asset pricing implications regarding the behavior of the beta of the 

bidding firm in the period surrounding a successful acquisition and how this behavior is 

dependent upon the relative pre-announcement risks of the bidding and target firms. The 

behavior of the bidding firm’s pre-announcement beta arises from the real options 

framework associated with the decision to enter the control transaction. In this 

framework, the decision to engage in an acquisition is regarded as analogous to the 

decision to exercise an option to purchase the assets of the target.  

Since, by assumption in the model, the motivation driving the acquisition decision 

is to increase the efficiency of the acquired assets, an option is created when the bidder 

recognizes potential synergy gains from acquiring the assets of the target. In other words, 

an option to enter into a merger deal is created when the efficiency of the bidder is 

greater than the efficiency of the target with respect to assets in place. Further, these 
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potential synergy gains are larger as the relative efficiency of the bidder increases. 

However, there is a risk associated with the creation of this option as the potential 

synergy gains can fluctuate prior to exercise. The authors assume the deal will be entered 

into when it is beneficial to the shareholders of both the bidder and target firms (i.e., 

when the value of their share in the combined firm, net of acquisitions costs,  is greater 

than the value of their share in the bidder or target, respectively).  Under this assumption, 

the authors derive optimal exercise conditions as well as theoretical predictions regarding 

the evolution of the systematic risk of the bidder around the merger announcement (i.e., 

merger option exercise). 

Specifically, the risk of the bidder prior to the transaction now consists of the risk 

of the cash flows from assets in place and the risk associated with the newly created 

option to acquire: 

βBPRE = βBAIP + βOP        (1) 

Where βBPRE is the pre-announcement systematic risk for the period between the 

creation and exercise of the option, βBAIP is the systematic risk of the assets in place, and 

βOP is the systematic risk of the value of the potential synergies (i.e., the risk of the 

option). 

 The risk associated with the option (βOP) relates to the fluctuation in the value of 

the potential synergy gains prior to exercise, relative to the market, and is responsible for 

the pre-announcement movement in the risk of the bidder. This fluctuation occurs as the 

relative efficiencies of the bidder and target change. Holding all else constant, an increase 

in the cash flows from assets in place is associated with greater firm efficiency. 

Therefore, as the cash flows of the bidder increase relative to the target, there is more 
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potential synergy gain from exercising the option and the value of the option increases; 

conversely, there is less synergy gain as the relative cash flows of the target increase and 

the value of the option decreases. For this reason, the impact of the option to merge on 

risk (and stock returns) is dependent upon the relation between the pre-announcement 

business risks of the merging firms. As such, the relative risk of the assets in place of the 

bidder and target firms determine the risk associated with the newly created option to 

acquire (βOP).  

Intuitively, as in eq. (1), the model in Hackbarth and Morellec (2008) predicts that 

the systematic risk of the option to acquire (βOP) will have an impact on the systematic 

risk of the bidder (βBPRE).  Prior to the merger, the systematic risk of the option (i.e., of 

the synergies) depends critically on the difference between the systematic business risk of 

the bidder and the target (i.e., of the bidder and target assets in place).  When the 

systematic business risk of the bidder is greater than that of the target (βBAIP > βTAIP), the 

systematic risk of the option/synergies will be similar to that of the bidder assets in place 

(βOP is positive), and the option will increase the risk of the bidder.  When the systematic 

business risk of the target is greater than that of the bidder (βBAIP < βTAIP), the systematic 

risk of the option is opposite to that of the bidder as the value of the synergies moves 

opposite to the value of the bidder and target assets in place (βOP is negative).  Therefore, 

when the systematic risk of the target is greater than the bidder, the option will lower the 

systematic risk of the bidder. To clarify further, table I highlights how the relative risks of 
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the merging firms impact the risk of the option (βOP) and how this relates to the change in 

the risk of the bidder23. 

 Panel A represents the subsample in which the systematic risk of the bidder is 

greater than that of the target (βBAIP > βTAIP). In positive market conditions, the cash flows 

of both the bidder and the target will increase due to their positive betas. However, 

because the beta of the bidder is greater, the cash flows to the bidder will increase by a 

percentage that is greater than that of the target. Therefore, the change in the value of the 

option (ΔCFB - ΔCFT) is positive. Since the change in the value of the option is positively 

related to the market, the systematic risk of the option (βOP) is positive. Since the beta of 

the bidder’s assets-in-place (βBAIP) and the beta of the option (βOP) are both positive, by 

eq. (1), the pre-announcement systematic risk (βBPRE) will be greater than βBAIP. 

Similarly, in negative market conditions, the cash flows of both the bidder and the target 

will decrease, as will the value of the option. Again, the beta of the bidder’s assets-in-

place (βBAIP) and the beta of the option (βOP) are both positive and the pre-announcement 

systematic risk (βBPRE) will be greater than βBAIP. 

Panel B represents the subsample in which the systematic risk of the bidder is less 

than that of the target (βBAIP < βTAIP). In positive market conditions, the cash flows of both 

the bidder and the target will again increase. However, this time the cash flows to the 

bidder will increase by a percentage that is less than that of the target. Therefore, the 

                                                            
2Since we are interested in the relative risks of the bidder and target, only positive beta coefficients are 
considered in this analysis so that the condition [βBAIP - βTAIP > 0] represents more risk on the part of the 
bidder. Consider the situation where both bidder and target betas are negative: The condition [βBAIP - βTAIP > 
0] would then represent less risk on the part of the bidder. 
3 Positive and negative market conditions are used in table I to clarify the effect on the pre-announcement 
run-up (run-down) (PRECHNG) of the relative systematic risks of the merging firms. However, the model 
under examination does not predict any difference between positive and negative market conditions should 
not be interpreted as having predictions that depend on market performance.  



20 
 

change in the value of the option (ΔCFB - ΔCFT) is negative. Since the change in the 

value of the option is negatively related to the market, the systematic risk of the option 

(βOP) is negative. Since the beta of the bidder’s assets-in-place (βBAIP) and the beta of the 

option (βOP) have opposite signs, by eq. (1), the pre-announcement systematic risk 

(βBPRE) will be less than βBAIP. Similarly, in negative market conditions, the cash flows of 

both the bidder and the target will decrease while the value of the option increases. 

Again, the beta of the bidder’s assets-in-place (βBAIP) and the beta of the option (βOP) 

have opposite signs and the pre-announcement systematic risk (βBPRE) will be less than 

βBAIP. 

The idea behind eq. (1), that the pre-announcement systematic risk of the bidder is 

made up of the risk of assets in place and the risk of the option, stems from the idea that 

the pre-announcement value of the bidding firm is comprised of the value from assets in 

place and the value of the option to acquire. Consequently, as the value of the option (i.e., 

the degree of moneyness) increases relative to the value of assets in place, the risk of the 

option (βOP) will have a larger impact on the pre-announcement risk of the bidder (βBPRE). 

In addition, the value of the option as a percentage of the total value of the firm increases 

as the probability of the takeover increases. Therefore, the change in the pre-

announcement systematic risk (PRECHNG) of the bidding firm will be more pronounced 

as the time until announcement decreases. Specifically, the model predicts that there 

should be an observed run-up (run-down) in the beta of the bidding firm prior to 

announcement when the bidder has a higher (lower) beta than the target.  
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H1: Bidding firms will experience a run-up (run-down) in systematic risk in the 

period leading up to the announcement of a control transaction when the bidder’s pre-

announcement beta is greater (less) than that of the target. 

When the call option to acquire is created, the firm takes a leveraged position on 

the assets of the target creating an asset that is riskier than the target’s assets in place. 

Therefore, as the option moves further in-the-money (i.e., as the probability of the 

takeover increases), the change in the value of the option is more pronounced than the 

change in the value of the underlying assets, which contributes to the run-up (run-down) 

in beta prior to announcement. Upon the announcement of the transaction (i.e., exercise 

of the option), the leveraged position disappears causing a correction in beta in the 

opposite direction and the systematic risk of the firm becomes a combination of the risks 

of assets in place and the newly acquired assets. Therefore, bidders with larger (smaller) 

pre-announcement betas relative to the target will experience a quick drop (rise) in beta 

upon announcement.  

H2: Bidding firms will experience an immediate drop (rise) in systematic risk 

upon the announcement of a control transaction when the bidder’s pre-announcement 

beta is greater (less) than that of the target. 

This hypothesis is consistent with an efficient capital market in that the acquirer’s 

beta, post-announcement, should reflect some combination of its pre-announcement beta 

and the unobservable beta of the combined entity. However, in that it predicts an increase 

in beta upon announcement when the pre-announcement beta of the bidder is less than 
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that of the target, it challenges the common idea that option exercise should always be 

associated with a reduction in both beta and expected returns.4  

Further, because the pre-announcement run-up (run-down) in bidder beta is 

expected to be followed by an immediate drop (rise) upon announcement, the change in 

bidder beta at the announcement will be negatively related to the pre-announcement 

change. In other words, the larger is the pre-announcement run-up (run-down), the larger 

will be the drop (rise) at announcement. 

H3: The drop (rise) in bidder beta at announcement will be negatively related to 

the run-up (run-down) in bidder beta in the pre-announcement period. 

In addition to these predicted movements in the systematic risk of the bidder in 

the period surrounding the announcement, there are certain relative characteristics of the 

merging firms that will impact the magnitude of these predicted movements5. For 

example, the larger is the difference in the pre-announcement systematic risk of the 

merging firms (RISKDIFF), the larger will be the change in the option value (ΔCFB - 

ΔCFT) given a change in the market. This larger change in the value of the option leads to 

a larger risk measure for the option (βOP) and a larger change in bidder beta around 

announcement. In addition, the larger is the target relative to the bidder (RELSIZE), the 

larger will be the impact of a change in the potential synergy gains from the transaction 

on the risk of the option to acquire. When interacted with the risk differential, the relative 

size of the target will also enhance the effect of the risk differential on the change in 

                                                            
4 See Carlson, Fisher, & Giammarino (2004), Aguerrevere (2009) 
5 Since the magnitude of the change in bidder beta in the pre-announcement period is positively related to 
the magnitude of the change at announcement, these characteristics will impact the magnitude of change 
the same way for both pre- and at- announcement changes in beta. 
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bidder beta around the announcement. Finally, as a proxy for increased potential synergy 

gains, related transactions (RELATED) will experience an increased takeover 

anticipation effect thus, increasing the magnitude of the change in bidder beta both pre- 

and at-announcement. As is the case with the relative size of the target, the relatedness of 

the merging firms, when interacted with the risk differential, will enhance the effect of 

the risk differential on the change in bidder beta around announcement.    

H4: The larger is the difference in the pre-announcement systematic risk of the 

merging firms, the larger will be the run-up (run-down) and the drop (rise) in the 

acquiring firm’s beta surrounding the announcement. 

H5: The larger is the target relative to the bidder, the larger will be the run-up 

(run-down) and the drop (rise) in the acquiring firm’s beta surrounding the 

announcement. 

H6: Transactions between firms in related industries will lead to a larger run-up 

(run-down) and drop (rise) in the acquiring firm’s beta surrounding the 

announcement. 

ANTICIPATION EFFECTS 

In this analysis, held constant are certain firm characteristics that may influence 

the potential synergy gains from the transaction, such as the volatility of the bidder’s cash 

flows from assets in place and the correlation between the cash flows from assets in place 

of the bidder and target. When allowed to fluctuate, these characteristics impact the 

magnitude to which both the pre-announcement beta (βBPRE) and the beta at 

announcement (βBAT) of the bidding firm changes.6 Anything that increases (decreases) 

                                                            
6 These affect only the magnitude of the change, not the direction of the change. 
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the uncertainty regarding the potential synergy gains from the transaction will decrease 

(increase) the moneyness (i.e., value) of the option and postpone (expedite) its exercise. 

Furthermore, as the value of the option decreases (increases), its impact on the pre-

announcement beta of the bidder decreases (increases). 

For example, an increase in the correlation between the cash flows from assets in 

place of the merging firms (holding their variances constant) leads to less uncertainty 

regarding the potential synergy gains from the transaction. Conversely, holding the 

correlation constant, an increase in the volatility of the cash flows from assets in place of 

the bidding firm increases the uncertainty. Therefore, the correlation between the cash 

flows from assets in place of the merging firms will be positively related to the 

magnitude of the pre-announcement run-up (run-down) in the bidding firm’s beta while 

the volatility of the bidder’s assets in place will be negatively related to the magnitude of 

the pre-announcement run-up (run-down). Likewise, the correlation between the cash 

flows from assets in place will be positively related to the magnitude of the drop (rise) in 

the bidding firm’s beta at announcement while the volatility of the bidder’s assets in 

place will be negatively related to the magnitude of the drop (rise). The third hypothesis 

is consistent with this takeover anticipation effect in that the magnitude of the change in 

the bidder’s beta at announcement will be positively related to the magnitude of the pre-

announcement run-up (run-down).  

H7: The correlation between the cash flows from the assets in place of the 

merging firms will be positively related to the magnitude of the run-up (run-down) in 

bidder beta in the pre-announcement period as well as to the magnitude of the drop 

(rise) in bidder beta at announcement. 
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H8: The volatility of bidder cash flows from assets in place will be negatively 

related to the magnitude of the run-up (run-down) in bidder beta in the pre-

announcement period as well as to the magnitude of the drop (rise) in bidder beta at 

announcement. 

Using a similar model, Morellec and Zhdanov (2005) show that target 

shareholders will experience abnormal returns at announcement that are superior to those 

experienced by bidding firm shareholders. Specifically, the model shows that abnormal 

announcement returns are equal to the unexpected portion of the surplus that flows to 

shareholders divided by the firm’s equity value at the time of the takeover. Further, this 

unexpected portion of the surplus is due to incomplete information on the part of outside 

investors. Therefore, since a portion of the uncertainty regarding the transaction will not 

be resolved until the actual announcement, an announcement effect will be observed.  

Beyond the often observed implication regarding the abnormal returns to bidding 

and target firm shareholders mentioned above, the model in Morellec and Zhdanov 

(2005) creates new predictions regarding the magnitude in which both groups of 

shareholders realize these announcement effects. Since it is the uncertainty regarding the 

potential synergy gains from the transaction that drives the announcement effects on 

returns to bidding and target shareholders, anything that increases this uncertainty will 

have a positive impact on the announcement effect. Not included in the Morellec and 

Zhdanov (2005) model is the relationship between the risk differential between the 

merging firms and the announcement effect on the returns to bidding and target firm 

shareholders. Therefore, as an additional contribution, we will investigate this 

relationship. Since the difference in the systematic risk of the merging firms relates to 
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less certainty regarding the potential synergy gains, it will have a positive impact on the 

announcement effect to bidder and target firm shareholders. Since bidder (target) 

announcement returns are expected to be negative (positive), a larger risk differential 

(RISKDIFF) will make these returns more negative (positive).  

H9: The larger is the difference in the pre-announcement systematic risk of the 

merging firms, the larger will be the magnitude of the announcement effect on the 

returns to bidding and target firm shareholders. Therefore, the risk differential 

(RISKDIFFAB) will be negatively (positively) related to bidder (target) abnormal 

announcement returns. 

In addition, according to the Morellec and Zhdanov (2005) model, the relative 

size of the target relates to less certainty regarding the potential synergy gains and will be 

negatively related to the announcement returns to bidding firm shareholders (CARB). 

Conversely, transactions between related firms relate to increased certainty and will be 

positively related to CARB. 

H10: The relative size of the target (RELSIZE) will be positively related to the 

announcement effect to bidding firm shareholders (i.e., make them more negative). 

H11: Being in related industries (RELATED) will be negatively related to the 

announcement effect to bidding firm shareholders (i.e., make them less negative). 

Also, consistent with the correlation between the cash flows generated from assets 

in place of the merging firms being positively related to the level of certainty, we will 

observe a negative relationship between the correlation between the merging firms and 

the announcement effect on the returns of the bidder (i.e., make them less negative). 

Conversely, consistent with the volatility of the cash flows from assets in place (of the 
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bidder) being negatively related to the level of certainty, we will observe a positive 

relationship between the volatility of the bidder’s assets in place and the announcement 

effect on returns (i.e., make them more negative). 

H12: The correlation between the cash flows from the assets in place of the 

merging firms will be negatively related to the magnitude of the of the announcement 

effect on the returns to bidding firm shareholders (i.e., make them less negative). 

H13: The volatility of bidder cash flows from assets in place will be positively 

related to the magnitude of the announcement effect on the returns to bidding firm 

shareholders (i.e., make them more negative). 

Furthermore, the relative growth rates of the core business valuations of the 

merging firms also have an impact on the incentive to postpone the transaction. 

Specifically, larger growth rates in the core business valuation of the bidding firm induce 

more incentive to postpone the exercise of the option to acquire as there is more 

uncertainty regarding the potential synergy gains. After all, if the bidder is already 

growing at a healthy rate that is superior to the growth rate of the target, the transaction 

may interfere with this growth, thus creating the uncertainty regarding the synergy gains. 

Therefore, the relative growth rate of the bidder will be negatively related to the pre-

announcement and announcement effects on bidder systematic risk and positively related 

to the announcement effect on returns. Conversely, larger relative growth rates in the core 

business valuation of the target induces less incentive to postpone exercise as the bidder 

is interested in acquiring this growth. Therefore, the relative growth rate of the target is 

positively related to the pre-announcement and announcement effects on bidder 

systematic risk and negatively related to the announcement effect on returns. 
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H14: The relative growth rate of bidder-to-target cash flows from assets in place 

will be negatively related to both the pre-announcement run-up (run-down) and the at-

announcement drop (rise) in bidder beta. 

 H15: The relative growth rate of bidder-to-target cash flows from assets in place 

will be positively related to announcement effect on returns to bidding firm 

shareholders (i.e., make them more negative). 

Table II highlights the characteristics that influence the magnitude of the change 

in the systematic risk of the bidder around announcement (panel A) as well as the 

announcement effect on the returns to bidder and target shareholders (panel B). In panel 

A, the correlation coefficient between the bidder and target assets in place (CORR) is 

positively related to the magnitude of change in the pre-announcement beta of the bidder 

(MAGRUN) as well as the magnitude of change in the bidder’s beta at announcement 

(MAGANN), while the volatility of the bidder’s assets in place (VOL) is negatively 

related to the magnitude of the changes in bidder beta. For example, holding the 

volatilities constant, if the bidding firm experiences a run-up (run-down) in its pre-

announcement beta, it will experience a larger run-up (run-down) as the correlation 

between the merging firms increases and a smaller run-up (run-down) as the volatility in 

the bidders assets in place increases (holding the correlation constant). Also in panel A is 

the impact on the magnitude of the systematic risk behavior around announcement of the 

relative growth rates of the bidder (GWTHBAIP) and target (GWTHTAIP) assets in place. 

Since these characteristics all involve the amount of certainty regarding the potential 

synergy gains from the transaction, they will all have the opposite relationship with the 



29 
 

announcement effect on returns to bidding (AEB) and target (AET) shareholders as shown 

in panel B. 

In addition to these characteristics that influence both the magnitude to which the 

beta changes around announcement and the announcement effect on returns, the post-

merger performance of the combined entity will be influenced by both the direction and 

the magnitude of the change in the bidder beta at announcement. The direction of the 

change in the systematic risk of the bidder at announcement will naturally affect its 

expected returns going forward. Since the pre-announcement run-up (run-down) in the 

beta of the bidder will be followed by an immediate drop (rise) in beta at announcement, 

the expected return of the bidder also drops (rises) upon the announcement of the 

transaction. Therefore, the post-merger performance of the newly combined firm will be 

negatively related to the direction of the pre-announcement change in the bidding firm’s 

beta and positively related to the direction of the change in beta at announcement. 

H16: The long-run post-merger performance of the bidder will be negatively 

related to the run-up (run-down) in bidder beta in the pre-announcement period. 

H17: The long-run post-merger performance of the bidder will be positively 

related to the drop (rise) in bidder beta at announcement.  

As noted by Carlson, Fisher, and Giammarino (2010), the takeover anticipation 

effect is also reflected in the post-merger performance of the combined entity as the 

magnitude of the change in the bidder beta at announcement is positively related to the 

magnitude of the post-merger performance of the combined entity. Specifically, a larger 

drop (rise) in bidder’s beta at announcement is associated with a larger decrease 

(increase) in post-merger performance. Table III presents the relationship between the 
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post-merger performance and the change in the pre-announcement beta (PRECHNG) and 

the beta at announcement (ANNCHNG) as well as between the change in post-merger 

performance and the magnitude of change in the pre-announcement beta 

(MAGPRECHNG) and the beta at announcement (MAGANNCHNG).   

Since the magnitude of the change in the bidder’s beta around announcement is 

negatively related to the degree of uncertainty regarding the potential synergy gains as a 

result of the transaction while the announcement effect on returns is positively related to 

the degree of uncertainty, the correlation coefficient (degree of certainty) between the 

bidder and target assets in place,  the volatility (degree of uncertainty) of the bidder’s 

assets in place, and the relative growth rates of the bidder and target assets in place will 

have the opposite relation to the announcement effect on returns to the bidding and target 

firm shareholders as they do to the magnitude of the change in bidder’s beta around 

announcement (Table II). In addition, a larger relative size of the target is associated with 

an increase in overall risk on the part of the bidding firm and will have a negative impact 

on the cumulative abnormal returns (CARs) of the bidder at announcement. However, the 

relative size of the target is not hypothesized to have a relation to the CARs of the target 

firm shareholders.  

CONTROLS 

In addition to these characteristics that affect bidding firm risk dynamics and 

abnormal returns, there are various control variables that must be included in the analysis. 

These variables are not explicitly addressed in the real options models that are 

investigated here, but are likely to have an impact on market expectations around a 

control transaction as observed in prior literature. 
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Financial Leverage (FINLEV, ΔFINLEV): The underlying purpose of 

analyzing the systematic risk of bidding firms in control transactions is to attempt to 

explain valuation effects before, during, and following M&A announcements. The 

Hackbarth and Morellec (2008) model suggests that valuation effects can be partially 

explained by business risk characteristics. However, because the model assumes no debt 

in the capital structure in order to focus solely on business risk, it makes no consideration 

for financial risk. By contrast, Morellec and Zhdanov (2008) model the financial risk 

characteristics of bidding firms around mergers and find that successful bidders in control 

transactions have financial leverage ratios that are below that of other firms and will 

increase their financial leverage in the post-transaction period in order to rebalance the 

tax benefits of financial leverage against the costs of default risk. Therefore, an empirical 

analysis of the business risk effects on the systematic risk of bidding firms must control 

for initial firm-level financial risk as well as the change in financial risk as a result of the 

transaction. 

Method of Payment (CASHPMT). All-cash offers have been shown to be 

associated with larger announcement returns to bidding and target firm shareholders. 

According to Fishman (1989), bidders will offer cash when they have inside information 

regarding larger potential synergy gains in order to deter competition from other bidders. 

Further, Berkovitch and Narayanan (1990) argue that the use of an all-cash offer will 

increase the probability of acceptance by the target which, in turn, reduces the time in 

which competing bids may emerge. Travlos (1987) and Linn and Switzer (2001) have 

also found this relationship between bidding firm announcement returns and the use of 

cash as payment. Additionally, Franks, Harris, and Mayer (1988) and Huang and 
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Walkling (1987) find that the announcement returns to target shareholders are also larger 

when cash is taken as consideration as opposed to equity. 

All-cash offers have also been shown to be associated with positive abnormal 

returns in the post-merger period for the combined firm. Loughran and Vijh (1997) find 

that firms that complete all-cash deals earn significantly positive excess returns in the 

five-year post-merger period while firms that complete all-stock deals earn significantly 

negative excess returns. Likewise, Franks, Harris, and Mayer (1988) report negative 

abnormal returns for all-equity bidders in the two-year post-merger period.  

Hostile Transactions (HOSTILE). A takeover bid is contested when the board 

of the target company does not recommend it to its shareholders and tries to fight it. This 

is the case in a hostile takeover attempt. In a study of successful transactions involving 

UK firms, Limmack (1993) finds that the two-year post-merger performance of bidding 

firms was significantly negative when the bid was contested by the target firm’s 

shareholders. In addition, target CARs in hostile bids were found to be significantly 

positive while the CARs to bidder firm shareholders were found to be insignificantly 

negative. Schwert (2000) finds evidence that is consistent with the insignificantly 

negative returns to bidding firm shareholders under three of four measures of hostility 

while finding a significantly negative relationship under the fourth measure as well as a 

composite measure of hostility. Therefore, hostile deals will be negatively related to 

bidder announcement and long-run returns and positively related to the announcement 

returns of target shareholders.  

Tender Offer (TENDER). A merger can be accomplished through the use of a 

tender offer to the shareholders of the target firm. The use of a tender offer in a merger 
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transaction has been shown to benefit target shareholders with respect to their 

announcement returns. Jensen and Ruback (1983) report a 50% increase in abnormal 

returns at announcement to target shareholders for mergers with tender offers compared 

to those without. This increased benefit to target shareholders in tender offers has also 

been reported by Lang, Stulz, and Walkling (1989) and Berkovitch and Narayanan 

(1990). In addition, Jensen and Ruback (1983) and Bruner (2004) provide evidence that 

both long-term and short-term abnormal returns to bidding firm shareholders are superior 

when a tender offer is used.
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SAMPLE AND METHODOLOGY 

SAMPLE 

 The initial sample of control transactions (including deal characteristics) is taken 

from the Securities Data Corporation (SDC) database of mergers and acquisitions. The 

search is conducted to identify a sample of U.S. firms that have engaged in a domestic 

merger or acquisition during the twenty year period from January 1, 1990 to December 

31, 2009. The sample period end date allows for an examination of firm betas and post-

merger performance for up to two years post-transaction. In order to be included in the 

initial sample, the following criteria were considered: 

1) Both bidder and target are from the US. 

2) Both bidder and target are publicly traded companies.  

3) The deal value is greater than $10 million. 

4) Only completed deals are considered. 

5) The maximum time between announcement and completion of the deal is 700 

days. 

6) Only significant transactions are considered in which the bidder acquires at 

least 50% of the shares of the target in the transaction. 

7) Financial (SICs 6000-6999) firms are excluded to eliminate transactions that 

may have been initiated due to regulation. 
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In order to calculate the monthly betas, pre-announcement betas, announcement 

returns, and long-term buy-and-hold returns, daily and monthly stock return data is 

compiled from the Wharton Research Data Services’ (WRDS) Center for Research in 

Security Prices (CRSP). In addition, firm-specific characteristics such as accounting data 

for both the bidder and the target are taken from SDC as well as the S&P Compustat 

tapes. 

METHODOLOGY 

UNIVARIATE ANALYSIS 

In order to evaluate the dynamics of the bidding firm’s beta around 

announcement, monthly betas are calculated for bidding firms for the period from two 

years prior to two years after event month zero (-24, +24). These monthly betas are 

calculated following the “realized beta” approach of Anderson, Bollerslev, Diebold, and 

Wu (2005) using high-frequency (daily) data. This method of computing betas is 

relatively new and addresses the issues with using a rolling multiyear regression to 

calculate beta based on monthly data (Fama and MacBeth 1973) that arise as market 

conditions drastically change over the years in which beta is measured. With the 

exception of event month zero, each event month is divided into 21 trading-days (Carlson 

et al 2010). Event month zero is identified as the period between the announcement and 

the completion of the deal. Monthly betas for each of the bidding firms’ event months are 

calculated using the market model based on daily stock return data, the rate of return on 

short-term U.S. Government T-bills (risk-free rate), and value-weighted market risk 

premiums. These monthly betas are then averaged for each of the event months and 

tracked over the four year period surrounding event month zero. The full sample is 
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divided into two subsamples, in which the pre-announcement beta of the bidding firm is 

greater (less) than that of the target, created by averaging bidder and target monthly betas 

over the two-year window (-24, -1) relative to event month zero.  

In order to evaluate the dynamics of each bidding firm’s beta around the 

transaction, the drop (rise) in beta as a result of the announcement is defined as the 

difference in the bidder’s average monthly beta between the 6-month period following 

the announcement and the 3-month period prior to the announcement while the run-up 

(run-down) in beta is measured over two alternative windows with the same beginning 

period and different ending periods. Since there is no observable date for the creation of a 

real option, and since the inception of the option to acquire is presumably different from 

bidder to bidder, the beginning period beta for the run-up (run-down) is calculated as the 

average of the monthly betas over event months -10, -11, and -12 relative to the 

announcement date. The ending period for the run-up (run-down) will be observed at 

both one and two event months prior to the announcement. The model predicts that the 

run-up (run-down) should end at one month prior to the announcement. However, the 

model fails to account for information leakages regarding the impending transaction 

announcement. 

Information leakage regarding acquisition announcements is well documented in 

the M&A literature. Keown and Pinkerton (1981) conclude that impending merger 

announcements are “poorly held secrets” by showing that the market’s reaction to an 

impending merger begins prior to its public announcement while Agrawal and Nasser 

(2012) find that registered target insiders engage in ‘passive’ insider trading behavior 

prior to takeover announcements through an increase in net purchases. Jarrell and 
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Paulson (1989) find a significant stock price run-up as well as increases in the trading 

volume of tender-offer target shares prior to announcement. Further, they find that the 

strongest indicator to the pre-bid run-up in target stock prices is the existence of rumors 

in the news media regarding an impending bid. The main implication of these findings is 

that the dissemination of information regarding an impending bid is not limited to illegal 

insider trading activity. This, coupled with the increased speed with which the 

information is delivered in this more technologically advanced market, adds strength to 

the argument that the market’s reaction to the impending acquisition announcement 

begins prior to the actual public announcement date. Jensen and Ruback (1983) also 

argue that non-illegal factors above and beyond news media rumors, such as the market’s 

analysis of industry trends and firm-specific factors such as financial distress, contribute 

to the magnitude and timing of pre-bid target firm run-ups. 

In a study of takeover announcements of Canadian listed firms, King (2009) finds 

that the significant abnormal turnover of target firm shares begins as early as 37 trading 

days prior to the public announcement while Schwert (1996), in an analysis of markup 

pricing in M&A, finds that the cumulative abnormal returns to target shareholders begin 

to rise around day -42 relative to the public announcement. This, most likely, represents a 

combination of trading on private information by insiders as well as the anticipation of 

the announcement by outsiders based upon media rumors, industry trend analysis, and an 

analysis of firm-specific factors. Based upon this preponderance of evidence regarding 

information leakages prior to announcement, the run-up (run-down) will be evaluated 

based on a period ending two event months prior to the announcement in addition to the 

period ending one month prior. In fact, if information leakage is occurring, then the 
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results without considering leakage may be weaker. In this way, this study contributes to 

the literature on information leakages prior to an acquisition announcement.  

The run-up (run-down), calculated as the ending period beta minus the beginning 

period beta over each event-month window, represents the direction of the change in the 

bidding firm’s beta in the pre-announcement period (PRECHNG) with a positive 

(negative) number indicating a run-up (run-down). Further, the drop (rise), calculated the 

same as the run-up (run-down), represents the direction of the change in the bidding 

firm’s beta at announcement (ANNCHNG) with a negative (positive) number indicating 

a drop (rise). This means that the pre-announcement change and the change at 

announcement in the bidding firm’s beta will have different signs dependent upon which 

subsample is evaluated. Therefore, all analyses that evaluate the characteristics that effect 

the magnitude of the change in bidder beta must be conducted on the two subsamples 

separately as their expected signs will also be different depending upon the subsample. 

For example, the correlation between the merging firms is expected to increase the 

change in bidder beta prior to announcement (PRECHNG). This means that it will be 

positively related to the change in bidder beta when βBAIP > βTAIP (i.e., make it more 

positive) and negatively related the change in bidder beta when βBAIP < βTAIP (i.e., make it 

more negative). Table IV summarizes these characteristics as reported in the hypotheses 

section, along with the other variables used in this study7. The expected relationships of 

these variables to the behavior of bidder beta around announcement under the two 

subsamples are summarized in table V and will be detailed below in the cross-sectional 

methodology. 

                                                            
7 Volatility is calculated using operating cash flows (Compustat OANCF). Correlation and relative growth 
are calculated using cost of goods sold (Compustat COGS) (Garfinkel and Hankins 2011). 
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In order to evaluate the cumulative abnormal announcement period returns to 

bidder (CARB) and target (CART) firms, I follow the standard event study methodology 

of Brown and Warner (1985) using both the market model and the market-adjusted model 

based on a one-year estimation window ending two event months prior to the 

announcement(-298, -43). However, because the main hypotheses examine changes in 

beta, the market-adjusted model is the primary test that will be used in the cross-sectional 

analysis. Using this event study methodology, I calculate the cumulative abnormal 

returns (CARs) for each of the bidding and target firms over the three-day (-1, +1), five-

day (-2, +2), and the seven-day (-3, +3) windows around the announcement date that was 

supplied in SDC. However, the three-day window is the primary window used in 

subsequent cross-sectional abnormal return analysis. I estimate the abnormal returns 

using the market-adjusted model as follows8: 

	 – 																																																																											(2)                               

 

Where ARit is the abnormal return of firm i at day t; Rit is the return on firm i at day t; and 

Rmt is the expected return on the market at day t as reported in Eventus. The cumulative 

abnormal returns (CARs) are calculated by summing the abnormal returns over the 

window. 

 To evaluate the long-run post-merger performance of the bidding firm, I follow 

Barber and Lyon (1997) and calculate the one-year and two-year buy-and-hold abnormal 

return (BHAR) as the one-year and two-year return on each of the bidding firms less the 

buy-and-hold return on a control group matched by size and book-to-market:  

                                                            
8 The market model: 	 –  where  is the expected return on stock i at day t. 
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∏ 1 ∏ 1                               (3) 

Where BHARi is the buy-and-hold abnormal return of firm i; Rit is the return on stock i in 

month t; and Rct is the return on the matched control firm c in month t. T is the number of 

months (12 or 24).  

MULTIVARIATE ANALYSIS 

SYSTEMATIC RISK DYNAMICS 

 After establishing the behavior of the bidding firm’s beta and calculating the 

change in beta around announcement, I will conduct a cross-sectional analysis in order to 

establish the key relationship between the risk differential (RISKDIFF) between the 

bidder and target and the changes in bidder beta prior to (PRECHNG) and at 

(ANNCHNG) announcement as well as to analyze the firm-specific characteristics that 

are hypothesized to affect the potential synergy gains from the transaction. In doing so, I 

will run a series of ordinary least squares regressions on the pre-announcement change in 

bidder beta (PRECHNG), the change in bidder beta at announcement (ANNCHNG), the 

cumulative abnormal returns to bidding (CARB) and target (CART) shareholders at 

announcement, and the long-run performance of the bidding firm (BHAR) for one and 

two years post transaction with White’s correction for heteroscedasticity. 

 The first set of regressions will be run on the full sample and will examine the 

behavior of the bidding firm’s beta around announcement with regards to the risk 

differential between the merging firms:   

∗

∗ ∆ +  (4) 
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∗

∗ ∆ +  (5) 

Where: 

PRECHNGi = change in bidder i’s beta in the pre-announcement period. 

 ANNCHNGi = change in bidder i’s beta at announcement. 

RISKDIFF = difference between the pre-announcement betas of the 

merging firms.  

RELSIZE = size of the target relative to the bidder. 

RELATED = dummy variable equal to 1 if the merging firms are related 

and 0 otherwise. 

FINLEVi = Financial leverage of firm i measured one year prior to 

announcement. 

ΔFINLEVi = Change in financial leverage, measured as the change from 

the fiscal year prior to announcement to the fiscal year after 

announcement. 

  

The risk differential is measured as the beta of the bidding firm less that of the 

target firm. Consequently, RISKDIFF will be positive in the first subsample (βBAIP>βTAIP) 

where PRECHNG is also positive and negative in the second subsample (βBAIP<βTAIP) 

where PRECHNG is negative. Therefore, the risk differential will be positively related to 

the pre-announcement (PRECHNG) change in beta and negatively related to the 

announcement change (ANNCHNG). In addition, the larger is the target relative to the 

bidder, the larger is the size of the option. Therefore, the impact of RISKDIFF on the 
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change in bidder beta both pre- and at-announcement will be larger when the relative size 

of the target is larger. This is captured by the interaction term RISKDIFF*RELSIZE. 

Likewise, as a proxy for increased potential synergy gains, related transactions should be 

positively related to the magnitude of the change in bidder beta. Therefore, the impact of 

RISKDIFF on the change in bidder beta both pre- and at-announcement will be larger for 

related transactions as captured by the interaction term RISKDIFF*RELATED. 

Individually, the RELSIZE and RELATED variables have opposite predicted 

signs depending upon the relative pre-announcement risks of the merging firms. 

Therefore, these variables should not be significantly related to PRECHNG and 

ANNCHNG in the full sample regression.   

As stated in the previous section, there are certain firm-specific characteristics 

that will influence the potential synergy gains from the transaction based on a takeover 

anticipation effect. By affecting the potential synergy gains, these firm characteristics 

affect the magnitude of the behavior of the bidding firm’s systematic risk around the 

announcement of the transaction as well as the abnormal announcement returns to 

bidding and target shareholders and the post-merger performance of the bidding firm. 

Since the sign of the changes in systematic risk of the bidding firm around announcement 

depend upon the relative pre-announcement systematic risk of the merging firms, the two 

subsamples will be examined separately as to the behavior of the bidding firm’s beta. The 

expected relationships of these variables to the behavior of bidder beta around 

announcement under the two subsamples as well as to the announcement returns to 

bidder and target shareholders (CARs) and long-term stock performance of the bidder 

(BHAR) are summarized in table V. 



43 
 

The second set of regressions will examine the behavior of the bidding firm’s beta 

around announcement when the systematic risk of the bidder is greater than that of the 

target (βBAIP>βTAIP). The predicted behavior in this subsample is a run-up (H1) in the pre-

announcement period followed by an immediate drop (H2) at announcement: 

	  (6) 

  

  (7)  

Where: 

 PRECHNGi = change in bidder i’s beta in the pre-announcement period. 

 ANNCHNGi = change in bidder i’s beta at announcement. 

RISKDIFF = difference between the pre-announcement betas of the 

merging firms (H4). 

RELSIZE = size of the target relative to the bidder (H5). 

RELATED = dummy variable equal to 1 if the merging firms are related 

and 0 otherwise (H6). 

CORR = correlation between bidder and target cost of goods sold 

(earnings) (H7). 

VOL = volatility of bidder i’s cash flows from assets in place (earnings) 

(H8). 

RELGWTH = relative growth rate of bidder-to-target cost of goods sold 

(earnings) (H14). 



44 
 

FINLEVi = Financial leverage of firm i measured one year prior to 

announcement. 

ΔFINLEVi = Change in financial leverage, measured as the change from 

the fiscal year prior to announcement to the fiscal year after 

announcement. 

 

The correlation between merging firms (CORR), the relative size of the target 

(RELSIZE), the relatedness of the merging firms (RELATED), and the difference in 

systematic risk of the bidding firms (RISKDIFF) are all explanatory variables that 

increase the magnitude of the change in bidder beta both pre- and at-announcement. 

Therefore, these variables will be positively (negatively) related to PRECHNG 

(ANNCHNG). Conversely, the volatility of the bidder (VOL) and the relative growth rate 

of the bidder (RELGWTH) are explanatory variables that decrease the magnitude of the 

change in beta around announcement and will be negatively (positively) related to 

PRECHNG (ANNCHNG). In addition, the initial financial leverage of the bidding firm is 

expected to be negatively (positively) related to PRECHNG (ANNCHNG) while the 

change in financial leverage is expected to be positively (negatively) related to 

PRECHNG (ANNCHNG). These OLS regressions will be run both with and without 

these financial leverage variables. 

The third set of regressions will examine the behavior of the bidding firm’s beta 

around announcement when the systematic risk of the bidder is less than that of the target 

(βBAIP<βTAIP). The predicted behavior in this subsample is a run-down (H1) in the pre-

announcement period followed by an immediate rise (H2) at announcement. The 
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regression models are the same as in eq. 6 and 7. However, since the behavior of bidder 

beta in this subsample is exactly opposite to that of the other subsample, the predicted 

relationships with all explanatory and control variables are also the opposite (see table 

V). In order for these opposite predicted relationships to be consistent, in the case of this 

subsample, the risk differential is measured in absolute value terms. 

ABNORMAL RETURNS 

The next set of regressions will examine the cumulative abnormal returns of the 

bidder and target at announcement. In analyzing the full sample, the bidding firm’s 

abnormal returns at announcement are predicted to be negative:  

    (8) 

Where:  

CARB = is the cumulative abnormal returns of bidder i in the event 

window (-1, +1) surrounding the announcement day t = 0 using the 

market-adjusted model. 

RISKDIFFAB = absolute value of the difference between the pre-

announcement betas of the merging firms (H9). 

RELSIZE = size of the target relative to the bidder (H10). 

RELATED = dummy variable equal to 1 if the merging firms are related 

and 0 otherwise (H11). 

CORR = correlation between bidder and target assets in place (earnings) 

(H12). 
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VOL = volatility of bidder i’s cash flows from assets in place (earnings) 

(H13). 

RELGWTH = relative growth rate of bidder-to-target cash flows from 

assets in place (earnings) (H14). 

CASHPMT = dummy variable equal to 1 if all cash is used as 

consideration and 0 otherwise. 

TENDER = dummy variable equal to 1 if a tender offer is used and 

otherwise. 

HOSTILE = dummy variable equal to 1 if the deal was hostile and 0 

otherwise. 

 

The correlation between merging firms (CORR) increases the magnitude of the 

change in bidder beta around announcement. Further, this is due to the increased certainty 

regarding the potential synergy benefits of the transaction. Since the announcement effect 

on returns is driven by uncertainty regarding the potential synergy gains, CORR will 

decrease the magnitude of the announcement effect on returns. Therefore, since the CARs 

of bidding firms are expected to be negative, CORR will have a positive relationship with 

bidder CARs (i.e., make them less negative). Conversely, the volatility of the bidder 

(VOL), relative size of the target (RELSIZE), and the relative growth rate of the bidder 

(RELGWTH) will have a negative relationship with bidder CARs (i.e., make them more 

negative).  

The difference in systematic risk of the merging firms (RISKDIFFAB) relates to 

lower potential synergy gains and thus, will have a negative impact on CARB. In 
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addition, the use of all-cash as payment (CASHPMT)9, the relatedness of the merging 

firms (RELATED), and whether a tender offer was used (TENDER)10 have all been 

shown to positively affect bidder CARs while the use of all-equity as payment and the 

hostility of the deal (HOSTILE)11 have been shown to negatively affect bidder CARs.  

The abnormal returns at announcement of the target are predicted to be positive: 

		

																																																																																																																														 9  

Where:  

CART = is the cumulative abnormal returns of target i in the event window 

(-1, +1) surrounding the announcement day t = 0 using the market-

adjusted model. 

RISKDIFFAB = absolute value of the difference between the pre-

announcement betas of the merging firms. 

RELSIZE = size of the target relative to the bidder. 

RELATED = dummy variable equal to 1 if the merging firms are related 

and 0 otherwise. 

CORR = correlation between bidder and target assets in place (earnings). 

 VOL = volatility of bidder i’s cash flows from assets in place (earnings). 

                                                            
9 Travlos (1987),  Fishman (1989), Berkovitch and Narayanan (1990), and Linn and Switzer (2001). 
10 Jensen and Ruback (1983) and Bruner (2004).  
11 Limmack (1993) and Schwert (2000). 
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RELGWTH = relative growth rate of bidder-to-target cash flows from 

assets in place (earnings). 

CASHPMT = dummy variable equal to 1 if all cash is used as 

consideration and 0 otherwise. 

TENDER = dummy variable equal to 1 if a tender offer is used and 0 

otherwise. 

HOSTILE = dummy variable equal to 1 if the deal was hostile and 0 

otherwise. 

As is the case for the CARs of the bidding firms, explanatory variables that 

increase the magnitude of the change in bidder beta around announcement decrease the 

magnitude of the announcement effect on target returns. Therefore, as highlighted in 

Morellec and Zhdanov (2005), since the CARs of target firms are expected to be positive, 

the correlation between the cash flows of the merging firms (CORR) will have a negative 

relationship with target CARs (i.e., make them less positive). Conversely, the volatility of 

bidder cash flows (VOL) and the relative growth rate of bidder cash flows (RELGWTH) 

will have a positive relationship with target CARs (i.e., make them more positive). In 

addition, the use of all-cash as payment (CASHPMT)12, the hostility of the  deal 

(HOSTILE)13, and whether a tender offer was used (TENDER)14 are all expected to be 

positively related to target CARs while the use of all-equity as payment is expected to be 

negatively related to target CARs.  

                                                            
12 Franks, Harris, and Mayer (1988) and Huang and Walkling (1987). 
13Limmack (1993) and Schwert (2000).  
14 Ruback (1983) and Lang, Stulz, and Walkling (1989). 
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The last set of regressions will examine the long-term post-merger performance of 

the combined entity measured as the one- and two-year buy-and-hold abnormal returns 

(BHAR) to shareholders: 

																																																																																																																																	 10  

																																																																																																																																	 11  

Where:  

BHARi = the buy-and-hold abnormal returns (BHAR) to the shareholders 

of the combined entity for one- and two-years post-transaction. 

PRECHNGi = change in bidder i’s beta in the pre-announcement period 

(H16).  

ANNCHNGi = change in bidder i’s beta at announcement (H17). 

RISKDIFF = the difference between the pre-announcement betas of the 

merging firms.  

CASHPMT = dummy variable equal to 1 if all cash is used as 

consideration and 0 otherwise. 

TENDER = dummy variable equal to 1 if a tender offer is used and 0 

otherwise. 

HOSTILE = dummy variable equal to 1 if the deal was hostile and 0 

otherwise. 
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The long-term returns to shareholders of the combined firm are directly related to 

the expected return of the firm at announcement. If the systematic risk of the firm 

decreases (increases) at announcement, its expected return will also decrease (increase). 

Therefore, the post-merger returns to shareholders will be positively related to the drop 

(rise) in bidder beta at announcement (ANNCHNG) and negatively related to the run-up 

(run-down) prior to announcement (PRECHNG). Further, since the announcement 

change in beta is negative when the risk differential (RISKDIFF) is positive and vice 

versa, RISKDIFF will be negatively related to BHAR. In addition, it has been shown that 

hostility (HOSTILE)15 and the use of all-equity as payment16 are associated with lower 

long-term returns in the post-merger period while the use of cash as payment 

(CASHPMT)17 and the use of a tender offer (TENDER)18 are associated with larger long-

term returns in the post-merger period. 

COST OF CAPITAL IMPLICATIONS 

Beyond the implications of Morellec and Zhdanov (2005) regarding the abnormal 

returns to bidding firm shareholders at announcement (CARB), eq. (8) also includes the 

effect of the difference in the pre-announcement betas of bidding and target firms 

(RISKDIFFAB) from Hackbarth and Morellec (2008). However, if there is evidence of a 

change in beta around the announcement, there should be a related change in the cost of 

capital. Therefore, as an alternative to the effect of the implications modeled in eq. (8) on 

the abnormal announcement returns to bidding firm shareholders, I will separately 

                                                            
15 Limmack (1993) and Schwert (2000).  
16 Franks, Harris, and Mayer (1988) 
17 Loughran and Vijh (1997). 
18Jensen and Ruback (1983) and Brenner (2004).  
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analyze the impact of the change in cost of capital on the announcement returns 

incorporating the same set of controls from eq. (8).  

An increase in the cost of capital of the bidding firm as a result of the transaction 

will have a negative impact on the announcement returns to bidding firm shareholders. In 

their analysis of equity offer announcements, Healy and Palepu (1990) relate the change 

in equity beta as a result of the offer announcement to the stock price reaction at 

announcement and find that increases in beta are associated with a decline in stock price 

due to the increase in the cost of equity. In the base case of the Morellec and Zhdanov 

(2005) model, changes in the cost of equity are equal to cost of capital changes because 

there is no debt. Therefore, the change in equity beta can be linked to a change in the cost 

of capital following the model in Healy and Palepu (1990):  

		∆ 	
	

       (12) 

Where ΔCCAPi is the change in the cost of capital as a result of the transaction, βe 

is the change in equity beta, and βep is the post-announcement beta measured over the one 

year period beginning at the completion of the transaction. The risk-free rate (Rf) is the 

one-month T-bill rate and the expected return on the market (Rm) is the return on the 

CRSP value-weighted index. The change in the cost of capital will be negatively related 

to the CARs of the bidding firms: 

∆

         (13) 

Where:  
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CARB = is the cumulative abnormal returns of bidder i in the event 

window (-1, +1) surrounding the announcement day t = 0 using the 

market-adjusted model. 

ΔCCAPi = change in the cost of capital of firm i as a result of the 

transaction. 

RELSIZE = size of the target relative to the bidder. 

RELATED = dummy variable equal to 1 if the merging firms are related 

and 0 otherwise. 

CASHPMT = dummy variable equal to 1 if all cash is used as 

consideration and 0 otherwise. 

TENDER = dummy variable equal to 1 if a tender offer is used and 0 

otherwise. 

HOSTILE = dummy variable equal to 1 if the deal was hostile and 0 

otherwise. 

 

Since the change in beta can be linked to changes in the cost of capital, the CARs 

to bidding firm shareholders should be different between those bidders whose beta 

increases as a result of the transaction and those whose betas decrease. Specifically, the 

CARs to bidding firm shareholders will be lower for the subsample in which beta 

increases at announcement (βBAIP<βTAIP) relative to the CARs for the subsample in which 

beta decreases at announcement (βBAIP>βTAIP). Garcia-Feijoo, Beyer, and Johnson (2010) 

analyze abnormal returns to convertible bond call announcements and find that they are 

different for subsamples based on increasing, decreasing, or no change in beta as a result 
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of the offer announcement. However, to my knowledge, analyzing the CARs of bidders 

engaged in control transactions based on this subsampling has not been done in previous 

literature and may provide some insight as to the conflicting results regarding bidding 

firm abnormal returns in the M&A literature. 
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RESULTS 

UNIVARIATE 

Table VI provides the summary statistics for the full sample (panel A) as well as 

the subsamples in which the systematic risk of the bidder is greater than (panel B) and 

less than (panel C) the target. Subsamples are created by averaging bidder and target 

monthly betas over the two-year window (-24, -1) preceding the announcement. From 

panel A, the average pre-announcement beta of the bidding firms is 0.98 while the 

average pre-announcement beta of target firms is 0.72. Also, from panels B and C, the 

average difference in beta between the bidder and target is higher in absolute value terms 

(0.51) for the subsample in which the bidder is riskier than the target than that of the 

other subsample (0.39). In addition, for the full sample and the (βB>βT) subsample, the 

pre-announcement run-up is greater when being evaluated as ending at event month -2 

(PRECHNG2) relative to the announcement as compared to ending at event month -1 

(PRECHNG1). This is preliminary evidence of information leakages regarding the 

acquisition announcement. The change in beta as a result of the announcement 

(ANNCHNG) has the hypothesized sign for the two subsamples with the (βB<βT) 

subsample experiencing a large increase of 0.16. However, the ANNCHNG for the full 

sample shows almost no change. Based on the relative size of the (βB>βT) subsample, the 

expectation was that this variable would be negative. 
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Also highlighted in table VI is the change in the cost of capital (ΔCCAP) as a 

result of the transaction. The full sample shows an average decrease in the cost of capital 

of bidding firms of 5% from pre- to post-transaction. Since a decrease in beta at 

announcement is associated with a decrease in the cost of equity, this change in the cost 

of capital for the full sample highlights that there are many more bidders in the (βB>βT) 

subsample and points to the fact that that this change in the cost of capital should be even 

more negative for this subsample. Indeed, the cost of capital for the (βB>βT) subsample 

decreases by an average of 10.4% while the (βB<βT) subsample averages an increase of 

1%. 

Panels A, B, and C in table VII show the Pearson correlation matrices for key 

variables in the full, βB>βT, and βB<βT subsamples. All three samples show that the pre-

announcement change in bidder beta (PRECHNG) and the at-announcement change 

(ANNCHNG) are negatively correlated (H3). There is a strong negative correlation 

between the risk differential (RISKDIFF) of the merging firms and ANNCHNG (H4), but 

no significant correlation between RISKDIFF and PRECHNG. The negative correlation 

between RISKDIFF and the relative size of the target (RELSIZE) in panels A and B 

indicate that when βB>βT (βB<βT), bidders seek out relatively smaller (larger) targets. In 

addition, bidders seeking targets in related industries (RELATED) are more inclined to 

seek out larger targets while bidders with high volatility in cash flows are also more 

inclined to seek out smaller relative targets. All three panels show a significant positive 

correlation between the change in bidder beta at announcement (ANNCHNG) and the 

change in the cost of capital as a result of the transaction (CCAP). This is as expected 
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because the cost of capital should decrease with systematic risk. However, the positive 

correlation between CCAP and PRECHNG is opposite of what is expected.  

Figures 2 and 3 show the general patterns predicted by H1 and H2 as the two 

subsamples appear to show clear differences in the behavior of the systematic risk of the 

bidder in the year-long period leading up to the announcement of the offer. Figure 2 

shows that, in the subsample in which the bidder’s systematic risk is greater than that of 

the target (βB>βT), there is a run-up in bidder beta leading up to announcement followed 

by a drop. Figure 3 shows the opposite pattern for the other subsample (βB<βT). The 

cross-sectional analysis will determine if the difference in the pre-announcement risk of 

the merging firms, the relative size of the target, and the relatedness of the merging firms 

significantly impacts this difference in systematic risk behavior.  

The cumulative abnormal returns (CARs) to both bidding and target firms for the 

3-day, 5-day, and 7-day windows around the announcement are in table VII. The 

abnormal announcement returns to both bidding and target firm shareholders follow the 

same pattern as previously documented in the M&A literature. That is, the abnormal 

returns are significantly negative for bidding firm shareholders while the target firm 

shareholders experience significantly positive abnormal announcement returns. Because I 

am interested in the behavior of the bidding firm’s beta around the transaction 

announcement, the market-adjusted model will be used as the primary model in the 

subsequent cross-sectional analysis with the 3-day window as the primary market-

adjusted model abnormal return variable19. 

 

                                                            
19 All cross-sectional analyses that include CARB were run on all three windows using both the market-
adjusted and the market model with no difference in results.  
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MULTIVARIATE 

Table IX shows, for the full sample, the key relationships hypothesized in the real 

option model with regard to the link between the change in bidder beta prior to 

(PRECHNG) and  at (ANNCHNG) announcement and the risk differential (RISKDIFF), 

relative size of the target (RELSIZE), and the relatedness (RELATED) of the merging 

firms. The first glaring observation is that the models in panel A have more explanatory 

power when analyzing the run-up (run-down) in the pre-announcement beta ending at 

event month -2 (PRECHNG2) rather than at event month -1 (PRECHNG1). This is 

illustrated by the F-statistic which highlights that the overall significance of the models at 

using PRECHNG2 shows that regressions one, two, and four are significant at the 5%, 

10%, and 1% levels respectively. This, combined with the fact that none of the models 

measured using PRECHNG1 are significant, is further evidence of information leakages 

with regard to acquisition announcements.  

Since the risk differential variable is positive in the first subsample (where 

PRECHNG is also positive) and negative in the second subsample (where PRECHNG is 

negative), the risk differential between the merging firms (RISKDIFF) are hypothesized 

to be positively related to the pre-transaction change in beta (PRECHNG) and negatively 

related to the announcement change (ANNCHNG) as per H4. As the main variable in 

these regressions, the difference in the pre-transaction systematic risk of the merging 

firms (RISKDIFF) has a significantly positive impact on the pre-announcement change 

(PRECHNG) of bidding firms at the 10% level. When controlling for the pre-transaction 

financial leverage (FINLEV) and the change in financial leverage as a result of the 

transaction (ΔFINLEV), it is apparent that the significance of this risk differential 
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variable increases to the 1% level and has a significantly larger impact on (PRECHNG) 

as the relative size of the target increases (H5) as shown by the interaction term. In 

addition, the pre-transaction financial leverage of the firm has a significantly positive 

effect on PRECHNG in regression four. This indicates that firms with higher leverage 

ratios going into the transaction will experience a larger run-up in systematic risk in the 

period leading up to the announcement of the transaction. The relative size of the target 

and the relatedness of the merging firms are insignificant in the full sample analysis. This 

is as expected because the predicted relationships of each of these variables have opposite 

signs depending upon whether the bidder is riskier than the target and vice versa.   

Most significant from this analysis is the relationship of the risk differential 

between the merging firms and the change in bidder beta as a result of the transaction 

(ANNCHNG) presented in panel B. All eight models show overall significance at the 1% 

level. This overall model significance is driven by the significance of the risk differential 

variable in five of six models at the 1% level ( 5% for the other) and shows that, for the 

full sample, the larger is the risk differential between the merging firms, the larger will be 

the change in bidder beta as a result of the transaction. In addition, the change in bidder 

beta at announcement (ANNCHNG) is negatively related to the pre-announcement run-

up (run-down) in bidder beta (PRECHNG) and highly significant in all four models that 

include PRECHNG (Regressions 2-5). Further examination shows that the overall 

explanatory power of these four models increases when using PRECHNG2 relative to 

PRECHNG1. However, the relative size of the target and the relatedness of the merging 

firms show no significant relationship to (ANNCHNG) when interacted with the risk 

differential (RISKDIFF).  
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The analysis on the subsample in which the systematic risk of the bidding firm is 

greater than that of the target (βB>βT) is reported in table X. Not shown in this analysis 

are the results regarding the hypothesized behavior relating the relative growth rate of the 

cash flows of the merging firms with the PRECHNG and ANNCHNG variables. This is 

also the case for the other subsample (βB<βT). This variable showed marginal 

significance in some cases, however, because it requires target cash flows for five years 

prior to the year of the transaction, there was not enough data to get a meaningful sample 

size20.  

Panel A shows that there is consistency with the full sample results with regard to 

the risk differential variable. In the (βB>βT) subsample, the risk differential variable is 

positive and is hypothesized (H4) to be positively related to (PRECHNG) and negatively 

related to (ANNCHNG). Not only is the risk differential significant at the 1% level in 

regressions three and four, but all five models show overall significance as measured by 

the F-statistic. In addition, the risk differential variable also shows significance in two of 

the PRECHNG1 regressions. However, as shown in the full sample analysis, the overall 

explanatory power of the models is greater when taking into account information 

leakages (PRECHNG2).  

This subsample also shows that the relative size of the target firm (RELSIZE) is 

significantly positive when controlling for financial leverage (H5), which is also 

positively related to (PRECHNG) in regressions 3-5. Furthermore, as hypothesized (H4), 

                                                            
20The correlation variable also requires five years’ worth of target cash flows; therefore, I followed 
Garfinkel and Hankins (2011) and used cost of goods sold (CGS) to proxy for correlation between bidder 
and target cash flows as well as the relative growth rate of the bidder. However, when combined with the 
other explanatory variables, RELGWTH provided only enough data points to be included in the abnormal 
announcement returns analysis. 
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the effect of the risk differential between the merging firms continues to be negatively 

related to ANNCHNG and highly significant thus, driving the overall significance of all 

seven of the models that include RISKDIFF. Both PRECHNG variables continue to be 

negatively related to ANNCHNG and highly significant. In addition, the explanatory 

power of the models is stronger when evaluating PRECHNG2. 

 The analysis on the subsample in which the systematic risk of the bidding firm is 

less than that of the target (βB<βT) is reported in table XI. In the case of this subsample, 

the risk differential is measured in absolute value terms. Therefore, the risk differential 

variable is now positive and is hypothesized (H4) to be negatively related to PRECHNG 

and positively related to ANNCHNG. Although the risk differential variable mostly 

shows the hypothesized negative relationship with PRECHNG, none of these 

relationships are significant. In fact, the only significant results from this subsample are 

related to the change in bidder beta at announcement (ANNCHNG) in panel B. The risk 

differential variable (RISKDIFFAB) is positively related to ANNCHNG in four out of 

seven models that include RISKDIFFAB. In addition, information leakages are continues 

to be supported as the explanatory power of models using PRECHNG2 continues to be 

superior to those using PRECHNG1. 

Table XII reports the cumulative abnormal announcement returns to both bidder 

(CARB) and target shareholders (CART) as well as the buy-and-hold abnormal returns to 

bidding firm shareholders over one (BHAR12) and two (BHAR24) years. Panel A 

highlights the abnormal announcement returns to bidding firm shareholders (CARB). 

There are three implications of the real options model that show a significant relationship 

to CARB: the relative size of the target (H9), the volatility of the bidder’s cash flows 
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(H12), and the relative growth rate of the bidder (H14). Since the cumulative abnormal 

announcement returns to bidding shareholders are significantly negative, a larger relative 

size of the target leads to a more negative CARB as is the case in four of the six models 

that incorporate relative size. In addition, consistent with the volatility of the cash flows 

from assets in place of the bidder (VOL) being negatively related to the level of certainty 

regarding the transaction, they are positively related to the announcement effect on the 

returns to bidding firm shareholders. Since the announcement effect on the returns to 

bidding firm shareholders is negative, increased volatility and a larger relative target are 

expected to make CARB more negative as is shown in regressions 4-7 (H10&H14). 

Panel B reports the abnormal announcement returns to target firm shareholders 

(CART). Since it is the uncertainty, on the part of the market, regarding the potential 

synergy gains from the transaction that drive the announcement effect on returns, a larger 

absolute risk differential between the merging firms is associated with a larger 

announcement effect. This is shown by the positive relationship between the abnormal 

announcement returns to target shareholders and RISKDIFFAB. CART are significantly 

positive; therefore, a larger risk differential in absolute value terms will make these 

abnormal returns more positive (H9). The relative growth rate of the bidding firm is also 

associated with less certainty and is positively related to CART on both models that 

include RELGWTH (H14).  

Panel C reports the buy-and-hold abnormal returns to bidding firm shareholders 

over one (BHAR12) and two (BHAR24). It is apparent that the risk differential between 

the merging firms has no significant effect on the long-term returns to bidding firm 

shareholders. The overall explanatory power of the models is weak for both the one and 
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two year post-transaction returns as well. The change in bidder beta in the pre-

announcement period (PRECHNG) as well as that as a result of the announcement 

(ANNCHNG) does appear to have some explanatory power for the post-merger 

performance of the bidder; however, the sign of the coefficients are opposite of that 

which is hypothesized. One would expect that, if the systematic risk of the bidder 

decreases as a result of the announcement, its expected return would also decrease. This 

would predict a positive (negative) relationship between ANNCHNG (PRECHNG) and 

the long-run abnormal returns to bidding firm shareholders (H15&H16). Figure 1 clearly 

shows that the average beta of the bidding firms experience some erratic patterns in the 

two-year period following the completion of the transaction. The average betas reach a 

four year peak at the twelve month point in the post-transaction period followed by a four 

year trough at nineteen months post-transaction. These erratic movements in the average 

beta of bidding firms may have caused the analysis on the long-term returns to be 

unreliable and may not allow for any credible conclusions to be drawn. 

The implications of the real options models presented here do not address any 

changes in the cost of capital of bidding firms as a result of the transaction. However, any 

change in the systematic risk of bidding firms at announcement should be met with a 

related change in the cost of capital. Due to the real option model assumption of no debt 

in the bidder’s capital structure, the change in equity beta can be linked to a change in the 

cost of capital following the Healy and Palepu (1990) model in which they relate the 

change in equity beta as a result of equity offer announcements. They find that increases 

in beta are associated with a decline in stock price at the announcement of equity offers 

and that this decline is due to an increase in the cost of equity. Table XII presents the 
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results of the regressions relating the change in the cost of capital, as measured by the 

Healy and Palepu (1990) model, to the cumulative abnormal announcement returns to the 

bidding firm shareholders. As shown, the addition of the change in the cost of capital 

variable to the analysis on bidder announcement returns provides models with significant 

explanatory power. Most important, is the consistently significant negative effect of the 

change in cost of capital on the market’s reaction to the announcement. In all regressions, 

an increase in the cost of capital as a result of the transaction is related to a larger 

negative effect on the abnormal announcement returns to bidding firm shareholders. In 

addition, the first subsample (βB>βT) represents bidding firms that are acquiring assets 

with lower systematic risk while bidders in the second subsample (βB<βT) are acquiring 

riskier assets. Because of the subsequent change in the overall riskiness of bidding firm 

assets as a result of the transaction, the abnormal announcement returns for the first 

subsample should be greater than those of the second subsample. Therefore, table XII 

also shows the difference in the average CARB for the two subsamples. The (βB<βT) 

subsample experiences an announcement effect on returns that is more negative, as 

expected, relative to the (βB>βT) subsample. However, this difference is an insignificant 

1.1%.
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CONCLUSION 

 Although the past half century has seen an abundance of research in the finance 

literature relating to many different aspects of the market for corporate control, there 

remain questions regarding the asset pricing implications in takeover transactions. In an 

attempt to answer these questions, there has been a relatively recent wave of corporate 

control literature focusing on the theoretical implications of real options models such as 

the Hackbarth and Morellec (2008) and Morellec and Zhdanov (2005) models presented 

here. One of the hallmarks of these real options models are the assumptions that are taken 

in the modeling process. These include such assumptions as no debt in the capital 

structure and that management always acts in the best interest of shareholders as they 

seek to maximize firm value when making decisions related to investment options. Since 

these assumptions do not provide much latitude in accounting for deviations from these 

assumptions, a thorough empirical analysis of these model assumptions is vital to their 

validity. The empirical analysis presented here provides a level of validity to these model 

implications.  

 After establishing the hypothesized pattern in bidder monthly betas around control 

transactions for those bidders whose systematic risk is higher than (βB>βT) and less than 

(βB<βT) the target, the multivariate analysis clearly shows that the primary implication of 

the Hackbarth and Morellec (2008) model do indeed hold. That is, that the pre-
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transaction risk differential between the merging firms is a significant contributor to the 

pre-announcement run-up (run-down) and the at-announcement drop (rise) in bidder beta 

and that the pre-announcement run-up (run-down) and the at-announcement drop (rise) 

are significantly related to each other. Specifically, the (βB>βT) subsample shows that 

bidders experience a run-up in beta leading to the announcement followed by a drop in 

beta as a result of the announcement and this run-up and subsequent drop are negatively 

related and significant. Furthermore, it is shown that the risk differential between the 

merging firms causes this pattern to be significantly more pronounced both in the pre-

announcement period as well as at announcement. The opposite pattern is hypothesized 

for the (βB<βT) subsample. However, the effect of the risk differential variable is only 

significant in this subsample as it relates to the change in bidder beta at announcement. 

Nonetheless, the pre-announcement run-down and the at-announcement rise in bidder 

beta remain significantly negatively related. The analysis also shows some support for the 

implication that the pattern of bidder systematic risk around the control transaction is 

larger as the relative size of the target increases. However, this result is only significant in 

the (βB>βT) subsample.   

 The negative market reaction to bidding firm shareholders at the announcement 

that is well documented in M&A literature is also present here. The real options model of 

Morellec and Zhdanov (2005) predicts that anything contributing to the uncertainty 

regarding the potential synergy gains of the transaction will increase the magnitude of the 

announcement effect on the returns to bidding firm shareholders. The analysis presented 

here shows that the relative size of the target, the volatility of the cash flows of the bidder 

leading up to the transaction announcement, and the relative growth rate of the bidder, all 
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of which increase the uncertainty regarding the potential synergy gains of the transaction, 

do have a positive impact on the magnitude of the announcement effect on the returns to 

bidding firm shareholders. Since the announcement effect on bidder shares is negative, 

these variables have a negative coefficient indicating that they cause this effect to be 

more negative. However, the risk differential, which is expected to relate to increased 

uncertainty regarding the potential synergy gains, does not show a relationship to the 

announcement effect on bidder returns. Despite this result for bidder returns, the 

magnitude of the announcement effect to target firm shareholders is positively related to 

the risk differential between the merging firms with a larger risk differential relating to 

larger abnormal announcement returns. In addition, the long-term returns to bidding firm 

shareholders appear to be affected by the risk dynamics of the bidder in an opposite 

manner than hypothesized. One explanation for this may lie in the extreme volatility of 

the bidding firm’s systematic risk in the two year post-transaction period. 

 In addition to the implications drawn from the real options models, there are also 

compelling implications regarding the change in the cost of capital as a result of the 

change in equity beta as it relates to the announcement effect on the returns to bidding 

firm shareholders. It is shown that an increase in the cost of capital as a result of the 

transaction has a significantly negative effect on the cumulative abnormal returns to 

bidding firm shareholders at announcement.  
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FINANCIAL RISK DYNAMICS AND GROWTH OPTIONS 

 The process by which a firm determines its capital structure has been a key issue 

in finance for over fifty years. The theoretical framework for modern thought on capital 

structure was introduced by Modigliani and Miller (1958), who postulated that, in a 

perfect market (i.e., no financial frictions), a firm’s financing decision is irrelevant to its 

value because, without frictions, all positive NPV projects can be financed without 

restriction. However, the reality is that firms do not make capital structure decisions in 

perfect markets and thus, highly levered firms are limited in their ability to raise capital 

and issue debt on short notice due to frictions. This realization of imperfect markets has 

given rise to a substantial body of work in finance that attempts to explain the relevancy 

of capital structure decisions by relaxing the perfect market assumptions made by 

Modigliani and Miller (1958). However, one of the key assumptions in the development 

of the Modigliani and Miller (1958) irrelevancy propositions is that investment is fixed 

and, until more recently, the interaction between financing and investment decisions has 

been largely ignored in the finance literature. In response, a growing body of literature 

has proposed models that present implications relating to the impact of financial leverage 

on the optimal investment policy of the firm. An empirical analysis of these implications 

is the focus of this study.  
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In relaxing the fixed investment assumption of Modigliani and Miller (1958), 

earlier work by Jensen and Meckling (1976) and Myers (1977) focus on suboptimal 

investment policies brought about by the agency costs associated with risky debt as 

managers are more likely to turn down profitable investment projects that would benefit 

bondholders at the expense of shareholders.  In support of this effect of agency costs of 

debt on firm investment, Lang, Ofek, and Stulz (1996) document a substantial negative 

relationship between financial leverage and future growth while Jung, Kim, and Stulz 

(1996) conclude that firms with both valuable growth opportunities and high leverage are 

in a less favorable position to take advantage of those growth opportunities compared to 

their counterparts with lower leverage. Although not addressed in these studies, generally 

speaking, there are two broad types of investment: external and internal. The decision to 

grow externally, through asset acquisition in the corporate control market (i.e., mergers 

and acquisitions), or internally, through capital expenditures unrelated to acquisition, is a 

strategic choice that is made when a firm commits to a growth strategy as opposed to a 

value strategy. For these growth firms, the decision to become an external growth (ACQ) 

firm or an internal growth (IG) firm directly influences the decisions regarding the degree 

of financial leverage in the capital structure around periods of growth. 

 Morellec and Zhdanov (2008) examine the link between financial leverage and an 

external growth strategy by modeling the financial risk of bidding firms in a real options 

framework as the decision to enter into an acquisition is likened to the decision to 

exercise an (call) option to purchase the assets of the target. Specifically, Morellec and 

Zhdanov (2008) model the relationship between the degree of financial leverage of 

potential bidders and the probability of a takeover in an attempt to answer the question of 
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whether the capital structures of potential bidders can identify winning bidders in control 

transactions. The Morellec and Zhdanov (2008) model implies that successful bidders 

(i.e., firms that follow an external growth strategy) are larger growth firms that maintain 

lower pre-acquisition leverage ratios compared to other firms and that these firms will 

increase leverage in the post-transaction period in order to re-balance the tax benefits of 

leverage against the cost of default risk. This also implies that the probability of a 

successful acquisition in any period is negatively related to the firm’s leverage in the 

previous period.    

 In a related study, Uysal (2011) explores the role of financial leverage on the 

probability of acquisition by examining the likelihood of offer success as a function of a 

firm’s leverage deficit, defined as the firm’s target leverage ratio less its actual leverage 

ratio. Consistent with the implications in Morellec and Zhdanov (2008), Uysal (2011) 

finds that capital structure does play an important role in the decision to grow externally 

as overleveraged firms are less likely to become successful bidders in corporate control 

transactions. He also finds that, in anticipation of making an acquisition bid, 

overleveraged firms take active measures to adjust their capital structures to reflect lower 

leverage ratios21 and concludes that firms with valuable growth opportunities are better 

positioned to take advantage of those opportunities when they have greater unused debt 

capacity. 

 In order to evaluate the impact that financial leverage has on the outcome of 

bidding contests in control transactions, the examination in Morellec and Zhdanov (2008) 

is closely tied to that of Mello and Parsons (1992) in which capital structure decisions 

                                                            
21This is consistent with Leary & Roberts (2005) and Frank & Goyal (2009) who find that adjustments to 
debt ratios are made more quickly for overleveraged firms compared to underleveraged firms.  
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directly affect firm value by affecting taxes, bankruptcy costs, and investment policy. 

Mello and Parsons (1992) incorporate features of a firm’s product market into a 

contingent claims (i.e., real options) model to determine an optimal operating policy 

regarding production in order to examine how leverage changes this optimal strategy. 

Specifically, they analyze the impact on internal investment of introducing leverage into 

the capital structure. 

More recently, Tserlukevich (2008) develops a real options model that 

incorporates real frictions to explain fluctuations in the financial leverage of internal 

growth firms. In his model, the only financial friction that is assumed to exist is the tax 

incentive of carrying debt in the capital structure. He considers an internal growth firm 

whose value consists of the income from assets in place and the value of its growth 

options. In order to balance tax benefits against the cost of default risk, the optimal level 

of debt will only increase at a rate that keeps up with taxable income. Since growth 

options do not yet provide taxable income, they will only increase the value of firm 

equity. In the face of a positive demand shock, real frictions, such as a high cost of 

capital, can lead to a delay in raising capital to meet the increased demand. For this 

reason, growth options increase in value faster than taxable income. Therefore, equity 

increases faster than debt which causes leverage ratios to fall in response to positive 

demand shocks for internal growth firms due to the increase in value of the growth 

options. This implies that financial leverage decreases as expected growth increases. 

While other recent studies have considered the interaction between capital 

structure and internal growth (see Childs et al, 2005; Whited 2006; Hackbarth and Mauer 

2012) as well as between debt maturity structure and internal growth (Aivazian et al, 



71 
 

2005A), there are relatively few that consider the dynamics and impact of financial 

leverage around large capital investment by comparing internal and external growth 

firms. This is the primary contribution of this study. Specifically, I will examine the 

implications of the Morellec and Zhdanov (2008) model as well as conduct a probability 

of investment analysis in the spirit of Uysal (2011) on both a sample of firms that have 

engaged in external growth through acquisition and a sample of firms that have engaged 

in internal growth, identified through capital expenditures unrelated to acquisition. 

I find that the primary implication, that growth firms lower financial leverage in 

pre-growth periods in order to limit the appropriation of gains from bondholders, is 

supported for both external and internal growth firms. However, the negative relationship 

between financial leverage and investment appears to be much stronger for the internal 

growth sample, possibly due to the higher values of growth options for internal growth 

firms compared to external growth firms. Additionally, the implication that acquiring 

firms will ‘lever-up’ in the post investment period is also supported while the internal 

growth firms maintain lower leverage in order to stay positioned for sustained growth in 

capital expenditures. The analysis shows that the volatility of cash flows from assets in 

place negatively impacts growth firms’ financial leverage, due to an increase in default 

risk, and highlights differences regarding size and growth opportunities. External growth 

firms are larger firms with above industry average growth opportunities while the internal 

growth firms are smaller firms that have growth options that are more valuable, on 

average, than the acquiring firms.
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LITERATURE REVIEW 

Financial leverage is characterized by the amount of debt in the firm’s capital 

structure with a larger percentage of debt relating to higher leverage and an increase in 

financial risk. Studies by Beaver, Kettler, and Scholes (1970), Logue and Merville 

(1972), Pettit and Westerfield (1972), and Breen and Lerner (1973) have all shown this 

positive relationship between financial leverage and risk. More recently, Agrawal and 

Mandelker (1987) illustrate this relationship by showing that reductions in debt ratios 

reduce the bankruptcy risk of the firm, the firm’s cost of capital, and the variance in the 

firm’s stock returns.  

Generally speaking, business risk is risk associated with a neutral level of 

operating leverage with no financial leverage. As operating and/or financial leverage 

increase, the systematic risk of the firm also increases. Mandelker and Rhee (1984) 

decompose systematic risk to explicitly consider the degree of operating leverage and the 

degree of financial leverage separately. They find that the degree of both operating and 

financial leverage positively impacts the systematic risk of common stock and that there 

is a trade-off between the two.  This is consistent with the idea of firms lowering 

financial leverage in anticipation of growth as successful growth strategies change the 

business risk of the firm through an increase in operating leverage. This may lead to the 

need to offset this increase by decreasing financial leverage. However, Huffman (1989) 
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finds no evidence of the trade-off between the degrees of operating and financial leverage 

using a different sample than that of Mandelker and Rhee (1984). 

Since acquisitions are regarded as a relatively efficient avenue for (or at least 

common method for) corporate growth, existing literature also finds evidence in 

accordance with some of the implications regarding financial leverage in Morellec and 

Zhdanov (2008). However, these studies provide only fragmented evidence that is 

consistent with the real options analysis and do not test the general predictions of the 

models. In addition, none of these studies empirically tested any implications of real 

options models. Lang, Ofek, and Stulz (1996) find a strong negative relation between 

firm financial leverage and future growth and that this relationship held under different 

measures of financial leverage and while controlling for firm size. However, they also 

find that this result held more for firms who do not have growth opportunities or those 

firms whose growth opportunities were not recognized by the market. 

Jung, Kim, and Stulz (1996) contend that firms with high leverage and valuable 

growth opportunities are in a less favorable position in which to take advantage of those 

opportunities that would otherwise maximize the value of an all-equity firm. This is the 

basis for the agency cost of debt hypothesis from Jensen and Meckling (1976) and Myers 

(1977). For this reason, firms with valuable growth opportunities will want to limit their 

level of debt in anticipation of these opportunities.  

Lambrecht and Myers (2008) use real options to analyze capital investment and 

the use of debt and equity financing. Their model shows that adhering to an optimal debt 

level will generate efficient investment in the absence of bankruptcy costs and that 

introducing bankruptcy costs will distort financial investment. Perhaps by lowering 
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financial leverage, and thus bankruptcy costs, prior to making an investment in an 

acquisition, acquiring firms can limit this distortion. Myers (1977) shows that increasing 

risky debt lowers the value of a firm with growth opportunities and that this decrease in 

firm value is due to the costs of avoiding a suboptimal investment strategy or by simply 

bringing about the suboptimal strategy. Jensen (1986) and Stulz (1990) provide evidence 

that leverage restricts managerial discretion as managers have less control over the cash 

flows that are needed to repay creditors and as monitoring by creditors is increased. This, 

as argued, limits the agency costs associated with managerial discretion.  

In accordance, Myers and Majluf (1984) and Jung et al (1996) contend that 

managers will prefer equity financing when presented with growth opportunities due to 

the incentive to maintain their managerial discretion over the cash flows created by the 

opportunity. Consistent with this idea that firms with larger growth opportunities 

maintain lower leverage ratios, Graham and Harvey (2001), in a survey to 392 CFOs, 

report that maintaining a target capital structure was cited as a top priority for CFOs of 

firms with larger growth opportunities. Empirically, Bradley, Jarrell,Kim, and Mikkelson 

(1984) and Smith and Watts (1992) find a negative relation between leverage and growth 

opportunities and Titman and Wessels (1988) find a negative relation between leverage 

and R&D. 

Morellec and Schurhoff (2011) use a similar real options model to analyze 

corporate investment and financing under asymmetric information when external funds 

are required for investment. Although their model is not specific to external or internal 

investment, they model implications predicting that higher market-to-book firms invest 

more and that investing firm cash flow volatility and degree of operating leverage 
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diminish the propensity to invest. The implications regarding growth opportunities and 

cash flow volatility are directly in-line with implications of the Morellec and Zhdanov 

(2008) model.
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HYPOTHESES 

EXTERNAL GROWTH (ACQ)  

In the real options model of Morellec and Zhdanov (2008), the decision of the 

bidder regarding the exercise of the option to acquire is determined concurrently with the 

decision regarding the amount of leverage to carry in their capital structure. This means 

that the financing strategy (i.e., the change in financial risk) is determined based upon the 

firm’s commitment to enter the control transaction (i.e., exercise the option). Keeping in 

mind that the model assumes that the motivation driving the decision to enter into the 

control transaction is to increase the efficiency of the acquired assets, a full commitment 

to win the bidding contest will increase the overall value of the bidding firm through an 

increase in operational efficiency. This increase in operational efficiency leads to an 

increase in cash flows, ceteris paribus. This, in turn, leads to an increase in bond values 

due to the lower probability of default and allows debtholders to appropriate a large 

portion of the gain from the increase in firm value as a result of exercising the option to 

acquire. Therefore, if the bidding firm wants to retain a larger portion of the gains from 

exercising the option to acquire, it must lower the degree of debt financing in its capital 

structure. 

For this reason, the capital structure of potential bidding firms aids in determining 

the winner in a bidding contest through its role as a “commitment device”. This is due to 

the asymmetric equilibrium between the financial leverage of the competing firms 
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derived from the model. This asymmetric equilibrium arises because of the conflicting 

incentives between the potential bidding firms. On one hand, there is a tax incentive to 

maintaining higher financial leverage in the capital structure. However, Myers (1977) 

shows that the value of a firm with growth opportunities decreases as financial leverage 

increases. Furthermore, Jung et al (1996) find that firms with both growth opportunities 

and high levels of financial leverage are in a less favorable position in which to take 

advantage of those opportunities when compared to their counterparts with lower 

financial leverage. Therefore, on the other hand, firms that are pursuing a growth strategy 

have an incentive to maintain lower levels of financial leverage in their capital structure. 

These conflicting incentives highlight the difference in the commitment between two 

potential bidding firms with respect to the pursuit of the control transaction. 

Intuitively, if one firm is not committed to the takeover transaction, it will miss 

out on the positive net present value of the investment opportunity. In this case, the less 

committed firm will make-up for this lost growth opportunity by maintaining a higher 

debt level in order to maximize its tax benefit. If there was no tax incentive of 

maintaining leverage, the two potential bidders will keep undercutting each other with 

regard to leverage until they both had zero leverage and thus, a symmetric equilibrium 

would result. Therefore, due to the tax incentive of carrying debt, two otherwise similar 

firms will choose two different capital structures. Particularly, the more committed firm 

will become a growth firm by choosing lower leverage in order to capture the maximum 

benefit of the investment opportunity, and invest in that opportunity. Conversely, the less 

committed firm will become a value firm by choosing higher leverage in order to 

maximize the tax benefit, and not invest.  
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Once the transaction is complete, the benefit of decreased financial leverage 

disappears and the newly combined firm will increase its financial leverage in order to 

rebalance the tax benefits of leverage against the costs of default risk. This implication of 

re-balancing leverage ratios in the post-transaction period is consistent with the static 

trade-off theory of capital structure. Harford, Klasa and Walcott (2009) examine the 

behavior of acquiring firms with regard to their method of payment and capital structure 

adjustments following a control transaction and find that firms do consider a target 

capital structure when making acquisitions. Further, consistent with the implications in 

Morellec and Zhdanov (2008), Harford et al (2009) also find that the larger is the bidder’s 

pre-transaction deviation from its target capital structure, the higher is the probability that 

they will reverse this deviation in the post transaction period.  However, this does not 

address the question of whether the leverage ratios of bidding firms can help to identify 

the winning bidder.   

As the model predicts, an analysis on firm financial leverage is expected to show 

that winning bidders are larger growth firms that will have leverage ratios that are below 

those of other firms and should increase leverage after the transaction is complete. It 

follows that, an analysis on external investment (ACQ) is expected to show that the 

probability that a firm is a successful bidder is negatively related to its financial leverage 

in the year prior to the acquisition.  

H1: The probability that firm i is a successful bidder in year t is negatively 

related to the financial leverage of firm i in year t-1. 

H2: Winning bidders in control transactions will have pre-acquisition leverage 

ratios that are below those of other firms.  
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H3: Winning bidders in control transactions will increase leverage ratios in the 

post-transaction period.  

The proposition regarding the degree of leverage of successful bidders is also 

consistent with the findings of Uysal (2011), who finds that overleveraged firms are less 

likely to make acquisitions and, when they do, are more likely to use cash in their offer. 

However, the analysis in Uysal (2011) identified over/underleveraged firms as those 

whose debt levels deviated from their own target capital structure level. My analysis has 

two primary differences: First, acquirers’ financial leverage is calculated as the deviation 

from its industry mean (based on 2-digit SIC codes) and is compared to that of non-

acquiring firms as opposed to using the deviation from the firm-specific target capital 

structure; Second (and most importantly), I am including the specific implications from 

the Morellec and Zhdanov (2008) model regarding the impact of correlation, volatility, 

tax rates, etc. of the merging firms on the financial risk dynamics of the bidder around the 

merger event. These implications are also consistent with Almazon, De Motta, Titman, 

and Uysal (2010) who find that firms with growth opportunities (in the form of being 

located within industry clusters) engage in more acquisitions  and, as such, keep lower 

leverage ratios than their industry peers. 

 In addition to these implications regarding the financial leverage of winning 

bidders in control transactions, the model highlights certain firm-level characteristics that 

will impact the financial leverage policy of the winning bidder. First, the volatility of the 

cash flows from assets in place of the bidding firm increases the cost of debt due to a 

higher probability of default. This leads to an incentive by bidding firms to choose lower 

leverage ratios. Therefore, the volatility of the cash flows from assets in place of the 
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winning bidder will have a negative relationship to its degree of financial leverage. This 

negative relationship between risk and financial leverage is also a main implication of 

Morellec and Schurhoff (2011), who develop a real options model to investigate 

financing decisions under asymmetric information when external funds are needed for 

investment, and has been empirically shown in studies by Kim (1978), DeAngelo and 

Masulis (1980), and Bradley, Jarrell, and Kim (1984).  

Second, the correlation between the cash flows from assets in place of the 

merging firms increases the potential synergies to be created as a result of the transaction 

and leads to less uncertainty regarding the exercise of the option and reduces the 

incentive to postpone the option exercise. This, in turn, leads to an increase in the impact 

of potential synergy benefits on the financing strategy of the competing bidders. 

Therefore, an increase in the potential synergy gains from the transaction provides an 

incentive for the winning bidder to better position itself to take advantage of the positive 

net present value of the investment opportunity (i.e., choose even lower leverage ratios). 

Therefore, the correlation between the cash flows from assets in place of the merging 

firms will be negatively related to the degree of financial leverage of the winning bidder.  

H4: The volatility of cash flows from assets in place of winning bidders will be 

negatively related to their degree of financial leverage.  

H5: The correlation between the cash flows from assets in place of the merging 

firms will be negatively related to the degree of financial leverage of the winning 

bidder. 
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CONTROLS 

Beyond these specific model implications related to the change in financial 

leverage of the winning bidder, certain firm-specific characteristics that have been shown 

to impact the probability of acquisition need to be controlled for in the cross-sectional 

investigation: 

Size (SIZE). Generally speaking, larger firms should be able to borrow more, and 

borrow more cheaply, due to lower probability of financial distress and bankruptcy 

(Warner 1977; Ang, Chua, and McConnell 1982). In addition, smaller firms face larger 

debt financing costs due to a higher degree of information asymmetry. These factors will 

lead to a positive relationship between size and financial leverage. On the other hand, as 

suggested by Titman and Wessels (1988), smaller firms may actually need to borrow 

more because their cost of equity is much higher when compared to their larger 

counterparts. Size is measured as the logarithm of total assets. 

Growth (GWTH). For firms with high growth opportunities, debt may lead to an 

underinvestment problem (Stulz 1990). As debt increases, so too does the monitoring by 

creditors. This disciplinary role of creditors limits the discretion of management with 

respect to their ability to pursue growth opportunities and increases the agency conflict 

between shareholders and creditors. Myers (1977) also argues that firms with high 

growth opportunities will be able to borrow less due to this high agency cost of debt. 

Therefore, firms with higher growth opportunities will choose lower leverage ratios in an 

attempt to minimize these agency conflicts between stockholders and bondholders. The 

Morellec and Schurhoff (2011) model also predicts a higher propensity of investment for 

growth firms, leading to a positive relationship between growth opportunities and the 
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probability of acquisition. Growth opportunities are measured as by the market-to-book 

ratio. 

Profitability (PROF). There are conflicting theories as to the effect of 

profitability on firm financial leverage. Myers (1984) and Myers and Majluf (1984), in 

promotion of the pecking-order hypothesis, posit that the cheapest source of financing is 

preferred and that other sources will only be used when the least expensive source has 

been exhausted. Since internal equity is the least expensive source of funding, debt will 

only be used when retained earnings have been depleted. Therefore, profitability will be 

negatively related to financial leverage. Conversely, Fama and French (2002) state that, 

under the trade-off hypothesis, low profitability may increase bankruptcy risk which will 

force the firm to lower financial leverage. This will lead to a positive relationship 

between profitability and financial leverage. In addition, profitable firms are in a better 

position to take advantage of growth opportunities. Therefore, profitability will be 

positively related to the probability that a firm will engage in growth activities. 

Profitability is measured as the ratio of operating income to sales. 

Liquidity (LIQ). The relationship between liquidity and financial leverage stems 

from the pecking-order hypothesis of capital structure as the accumulation of cash and 

other liquid assets provide a source of internal funds to be used before issuing debt. 

Therefore, liquidity will be negatively related to financial leverage. In addition, firms 

with higher levels of liquidity are more likely to engage in profitable growth activities in 

an effort to diminish the agency costs associated with the free cash flow problem (Jensen, 

1986). Therefore, liquidity will be positively related to the probability that a firm will 
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engage in growth activities.  Liquidity is measured as the ratio of current assets to current 

liabilities. 

Efficiency (EFF): The gains to firms that engage in growth activities are a 

function of how efficiently the firm is able to utilize the additional assets. Therefore, the 

efficiency of potential growth firms will be positively related to the probability of that 

firm engaging in growth activities. Efficiency is measured as the ratio of sales to total 

assets at the beginning of the period (total asset turnover). 

Operating Leverage (DOL). Morellec and Schurhoff (2011), in their model of 

investment under information asymmetry, find that operating leverage diminishes the 

propensity (i.e., probability) of the firm to invest in growth opportunities. Since the 

probability of investment is negatively related to both financial leverage and the degree 

of operating leverage, it should follow that the degree of operating leverage should be 

positively related to financial leverage. However, Mandelker and Rhee (1984) evaluate 

the separate impact on systematic risk of operating and financial leverage. They find that, 

although both operating and financial leverage have a positive impact on the systematic 

risk of a firm’s common stock, there is a trade-off between the two. This implies a 

negative relationship between the degree of operating leverage and financial leverage. I 

follow Novy-Marx (2011) in measuring the degree of operating leverage as the ratio of 

operating expenses to total assets. 

Market Condition (CRISIS): In periods of weak economic conditions, the 

general level of investment activity by firms should be lower than in prosperous periods. 

Therefore, the period of the most recent financial crisis should be associated with less 

investment in growth activities. The active phase of the recent crisis, which manifested as 
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a liquidity crisis, can be dated from August 7, 2007 when BNP Paribas terminated 

withdrawals from three hedge funds citing "a complete evaporation of liquidity". 

Merger and Acquisition Activity (MA). The existence of merger waves has 

been empirically studied at great length. Most of the work on merger waves has focused 

on a comparison of the wealth effects of bidding firms in hot and cold merger markets 

when the bidder is a public firm22. In this study, M&A activity is used as a control and 

will be positively related to the probability of acquisition. 

In addition to the control variables used in the probability of investment analysis, 

the following variables have been shown to impact capital structure decisions: 

 Asset Structure (TANG). Asset structure refers to the type of assets that are 

employed by the firm prior to the transaction, specifically, fixed vs. current assets and 

tangible vs. intangible assets. Since fixed and tangible assets are easily collateralizable, 

there is a lower level of risk for the lender. In addition, the costs of financial distress are 

lower for firms that employ a larger amount of fixed and tangible assets. According to 

Myers (1977), a firm’s debt capacity increases due to its assets in place. More recently, 

Bah and Dumontier (2001) and O’Brien (2003) show that firms with higher levels of 

intangibility keep lower levels of leverage. Therefore, the degree of fixed and tangible 

assets, measured as the ratio of net fixed assets to total assets, will be positively related to 

financial leverage.   

Average tax rate (TAX): A higher tax rate provides less incentive to lower 

leverage ratios due to the tax benefit of carrying debt in the capital structure. Therefore, 

the tax rate of the bidding firm will be positively related to its financial leverage.  

                                                            
22 See Rhodes-Kropf & Viswanathan (2004); Moeller et al (2005); and Chidambaran et al (2010) 
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Regulation (REG). Regulated industries are associated with less agency conflicts 

between shareholders and bondholders. Thus, there is expected to be higher financial 

leverage for firms in regulated industries. 

INTERNAL GROWTH (IG) 

 As previously mentioned, the real options analysis of the impact of financial 

leverage in Morellec and Zhdanov (2008) is closely tied to that of Mello and Parsons 

(1992) and Tserlukevich (2008) with the primary difference being a focus on external 

growth through acquisition as opposed to internal growth through real production. 

Specifically, Mello and Parsons (1992) model how suboptimal decisions in real 

production can be brought about by the existence of risky debt. In doing so, they relate 

agency costs of debt to the firm’s choice of this suboptimal operating policy as the 

agency costs are weighed against the tax benefits of debt. The agency costs incurred by 

increasing debt are primarily the underinvestment problem of Myers (1977) and the costs 

of bankruptcy. 

 If there were no agency costs associated with the existence of risky debt, the value 

of the levered firm would equal the value of the unlevered firm under optimal real 

production plus the tax shield that arises due to the interest paid on debt. As the use of 

debt increases, the value of the firm also increases by the value of the added interest tax 

shield. However, this relationship is altered by the existence of agency costs associated 

with increasing debt levels.  

 With the existence of agency problems of debt, the firm with zero debt will still 

experience a benefit from adding debt to its capital structure as the tax benefit initially 

outweighs the agency costs. However, as more debt is introduced into the capital 
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structure, the marginal cost of debt increases. Therefore, at higher levels of debt, the 

agency costs begin to outweigh the tax benefits and the value of the highly levered firm 

becomes less than the value of the firm under lower levels of debt. The difference 

between the two values of the firm is the agency cost of debt incurred as the firm chooses 

a suboptimal operating policy. For this reason, firms that have, and continue to, 

experienced internal growth, which can only be maximized under an optimal operating 

policy, should carry less debt in their capital structure than their counterparts with less 

internal growth options. 

 In addition to Mello and Parsons (1992), Childs, Mauer, and Ott (2005) model the 

agency cost of underinvestment in a real options model and provide further incentive for 

firms to carry less leverage in their capital structure when presented with an option to 

expand assets-in-place. When the growth option to expand assets-in-place is exercised, 

debtholders are able to capture a large portion of the gains through an increase in the 

value of their claim due to the decrease in default risk brought about by the larger asset 

base. This will motivate the equity holders to delay the exercise of the option until there 

is an increase in the value of the assets underlying the growth option. This not only 

postpones the exercise of the option, but also increases the probability that it will go 

unexercised, leading to the underinvestment problem. This problem arises whether the 

option is based on external or internal growth and is diminished by carrying less leverage 

in the capital structure.  

 Tserlukevich (2008) models real frictions, such as high costs of capital, in the face 

of positive demand shocks for growth firms and implies that growth firms will decrease 

financial leverage as growth options increase. Using a similar dynamic model in which 
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the firm may choose between multiple priority level debt issues, Hackbarth and Mauer 

(2012) also show that the agency conflicts between stockholders and bondholders have a 

significant role in decreasing optimal debt levels. Their model shows an optimal leverage 

ratio of 54% in the absence of agency costs. However, if future investment is financed 

with all equity, this optimal leverage ratio drops to 46%. It drops further to 35% when 

future investment is financed by a mixture of debt and equity. Additionally, when the 

agency conflict over the financing of future investment is coupled with the conflict over 

the timing of the investment, the optimal leverage ratio falls to 12%. The implications of 

their model highlight the effect of agency costs on the optimal level of financial leverage 

for firms with growth options.  

 These implications that internal growth firms have an incentive to carry less 

leverage in their capital structure are consistent with the literature on firms that grow 

externally through acquisition. However, there is a gap in the literature regarding the 

difference (if any) between the effects of financial leverage on the probability that firms 

will grow internally versus externally as well as any difference in the change in financial 

leverage around the growth period for internal versus external growth firms. As a main 

contribution of this study, I will test new hypotheses that relate to the difference in the 

value of growth options between internal and external growth firms. I will examine these 

predictions by looking at the difference in the effects that financial leverage has on the 

probability of acquisition and the probability of internal growth by analyzing the same 

sample of the universe of Compustat firms with the only exception being the binary 

dependent variable that identifies a firm as either an external growth firm (ACQ) or an 

internal growth firm (IG). 
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 The incentive of growth firms to better position themselves to take advantage of 

growth opportunities will be larger as the value of growth options increase. Therefore, the 

impact that financial leverage has on the probability of growth should be greater for firms 

that have more valuable growth options. Highlighted in the market for corporate control 

literature are certain managerial motives for undertaking acquisitions that are not in the 

best interest of shareholders. Evidence of managerial discretion, empire building, and 

hubris have all been documented in the M&A literature (see Jensen, 1986; Roll, 1986; 

Stulz, 1990; Moeller et al, 2004&2005; Malmendier and Tate, 2008). These value-

destroying motives are commonly cited as reasons for the empirically shown negative 

market reactions to acquisition announcements for bidding firm shareholders. Due to 

these value-destroying motives that are prevalent in external growth firms, generally 

speaking, growth options should be more valuable for internal growth firms. For this 

reason, firms that follow an internal growth strategy will be motivated to better position 

themselves to take advantage of their more valuable growth opportunities. It follows that 

the negative relationship between financial leverage and the probability of growth should 

be greater for internal growth firms compared to external growth firms. 

 In addition, internal growth firms have an incentive to maintain lower leverage 

after a period of growth in order to maintain their prime position in continuing their 

internal growth strategy. This is based on the nature of acquisitions versus internal capital 

expenditures. Acquiring firms are generally much larger firms that make large acquisition 

investments in one short period as opposed to a longer steady growth pattern that is more 

common in internally growing firms. The measure used to identify internal growth firms 

in this study is capital expenditures that are unrelated to acquisitions. As opposed to an 
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acquisition firm that makes its investment all at once, firms that grow through increasing 

capital expenditures do so much more smoothly over time. Therefore, internal growth 

firms do not have the same incentive to lever-up immediately following a growth period 

in the same way that acquiring firms do. 

H6: The probability that firm i is an internal growth firm in year t is negatively 

related to the financial leverage of firm i in year t-1. 

H7: Internal growth firms will have pre-growth period leverage ratios that are 

below those of other firms. 

H8: Internal growth firms will maintain lower financial leverage in the post 

growth period. 

H9: The negative relationship between financial leverage and the probability of 

growth will be larger for internal growth firms when compared to external growth 

firms. 

 Aivazian, Ge, and Qiu (2005A) relate the debt-maturity structure of a growth firm 

to its level of investment and find that long-term debt, as a percentage of total debt, is 

negatively related to investment. They conclude that debt maturing after the expiration of 

growth options diminishes the incentive of management to exercise valuable growth 

options due to the increased benefit that accrues to bondholders. This is also included in 

the probability of acquisition analysis.  

H10: The percentage of long-term debt in total debt is negatively related to the 

probability of investment.     

As is the case for external growth firms, the volatility of the cash flows from 

assets in place of the internal growth firm increases the cost of debt due to a higher 
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probability of default. This should lead to an incentive by internal growth firms to choose 

lower leverage ratios in the same way as acquiring firms. Therefore, the volatility of the 

cash flows from assets in place of internal growth firms should have a negative 

relationship to its degree of financial leverage. 

H11: The volatility of cash flows from assets in place of internal growth firms 

will be negatively related to their degree of financial leverage.
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SAMPLE AND METHODOLOGY 

SAMPLE 

 The initial sample of control transactions (including deal characteristics) is taken 

from the Securities Data Corporation (SDC) database of mergers and acquisitions. The 

search is conducted to identify a sample of U.S. firms that have engaged in a domestic 

merger or acquisition during the twenty year period from January 1, 1990 to December 

31, 2009. In order to be included in the initial sample, the following criteria were 

considered: 

1) Both bidder and target are from the US. 

2) Both bidder and target are publicly traded companies. 

3) The deal value is greater than $10 million. 

4) Only completed deals are considered. 

5) The maximum time between announcement and completion of the deal is 700 

days. 

6) Only significant transactions are considered in which the bidder acquires at 

least 50% of the shares of the target in the transaction. 

7) Financial (SICs 6000-6999) firms are excluded. 

In addition to the sample of firms that were successful bidders, a second sample 

representing the universe of all firms in the same sample period is also collected for
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comparison to the successful bidding firms23. These firms are taken from the S&P 

Compustat tapes according to the following filters: 

1) All firms are from the US. 

2) All firms are publicly traded companies. 

3) All firms have assets in excess of $10 million. 

4) Financial (SICs 6000-6999) firms are excluded. 

 All firm-specific characteristics, such as returns and accounting data for both the 

successful bidders and the universe of other sample period firms, are taken from CRSP, 

SDC, and the S&P Compustat tapes. 

In order to evaluate the implications of Mello and Parsons (1992) and 

Tserlukevich (2008) regarding financial leverage and internal growth, a sample of firms 

that have experienced high internal growth is taken from the S&P Compustat tapes. For 

the sample period (January 1, 1990 to December 31, 2009), the universe of all firm years 

is divided into industries based on 2-digit SIC codes24 and their measures of capital 

expenditures (CAPX)25 for that year (t) and the preceding year (t-1) are recorded. These 

capital expenditures are calculated net of the sale of property, plant, and equipment, 

scaled by the level of property, plant, and equipment, and averaged over the two year 

period. This provides a two-year average rate of investment (ROI) beginning in each year 

                                                            
23 As stated by the authors: “Even though the model focuses on competition among bidders, explicit 
competition is not necessary to obtain the main results. As long as the winning bidder is aware of the 
presence of potential competitors that would outbid it if it should place a low bid, all model predictions 
obtain. Therefore, it is not necessary to include a proxy for the presence of competing bids in the leverage 
regressions”.  
 
24 2-digit SIC codes 46, 81, 86, 89, & 90 are dropped due to the small number firms over the entire sample 
period. 
25 In Compustat, CAPX is defined as the funds used for additions to property, plant, and equipment, 
excluding amounts arising from acquisitions. 
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of the sample period for each firm. Based on this measure, each industry sample is 

divided into deciles and the industry median is identified. Those firm years belonging to 

the top decile for each industry are established as internal growth (IG) firm years. For 

comparison, the remaining firm years are classified as non-internal growth firm years. 

The sample for each industry is taken according to the following filters: 

1) All firms are from the US. 

2) All firms are publicly traded companies. 

3) All firms have assets in excess of $10 million. 

4) Financial (SICs 6000-6999) firms are excluded. 

 This process produced a raw sample of 5012 internal growth firm years. After 

eliminating firm years with missing leverage data, there are 4292 internal growth firm 

years containing a reported financial leverage variable in the year preceding a growth 

year26. All firm-specific characteristics, such as accounting data, are taken from the S&P 

Compustat tapes. 

METHODOLOGY 

UNIVARIATE ANALYSIS 

In order to conduct a simple observation of the difference in financial leverage 

between the samples of successful bidders, internal growth firms, and all firms, 

descriptive statistics are collected and univariate analyses are run for all samples. 

Correlations among variables are calculated and, where appropriate, a Wilcoxon rank-

sum test is applied to sample variable medians to identify any significant differences 

                                                            
26 Using the sampling method of Whited (2006), in which growth firms are identified as those whose 
investment levels are greater than two standard deviations above the cross-sectional mean, would have 
produced an internal growth sample of 3948.  
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across samples. In order to avoid confounding effects by firms in the Compustat universe 

with unconventional financial leverage ratios, I eliminate all firm years where FINLEV1 

is greater than 100 or less than zero. For this reason, I use the Wilcoxon rank-sum test in 

order to relax the assumption of normality that is required of the t-test. For the sample of 

successful bidders, financial leverage, market-to-book, and size are calculated one year 

prior to the announcement date and averaged across all successful bidders. For the sample 

of all firms, financial leverage, market-to-book, and size are averaged over the entire 

sample period in order to compare with those of the sample of successful bidders. This 

method is also used to compare the sample of internal growth firms with the non-internal 

growth firms with financial leverage and size calculated one year prior to the two year 

measurement period (t-2). In addition, for the acquisition sample, the financial leverage 

of the successful bidders is also averaged for one and two years following the 

announcement for comparison to the pre-announcement level to determine if the 

successful bidder increases leverage in the post-transaction period. This is also done for 

the sample of internal growth firms with financial leverage calculated one (two) year(s) 

following the internal growth measure period (t+1, t+2).  

Throughout all analyses, financial leverage (FINLEV) is calculated two different 

ways. The first is the ratio of total debt to the sum of total debt and the market value of 

equity. The second measure of financial leverage is the ratio of long-term debt to the sum 

of long-term debt and the market value of equity. Short-term debt was also evaluated 

with results similar to total and long-term debt. Therefore, the results for short-term 

leverage are not reported. These variables, as well as the variables used in the subsequent 

multivariate analysis, are summarized in table XIV. Table XV summarizes the expected 
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relationships between the model/control variables and the probability of investment and 

financial leverage of the full and investment samples.    

MULTIVARIATE ANALYSIS 

After conducting the univariate analysis of the main implications of the model in 

Morellec and Zhdanov (2008), a more thorough investigation is needed in order to draw 

any sound statistical determinations regarding whether financial leverage has an impact 

on the probability that a firm will become a successful bidder as well as to control for 

other variables that have been known to influence the probability of acquisition. For the 

multivariate analyses, financial leverage and all control variables are measured as the 

deviation from the industry median in order to control for industry fixed effects. First, I 

will employ a multivariate probit model for the sample period that includes all firms with 

a binary dependent variable equal to one if the firm is a successful bidder and zero 

otherwise. When applying these models to the sample, the quasi-maximum likelihood 

(QML) White/Huber standard errors are used to correct for heteroscedasticity. The 

general form of the model is as follows: 

Y* = α + ∑ Xβ + ε 

   Where: ε ~ N (0, 1) 

           X is the vector of explanatory variables  

    Β is the vector of corresponding parameters 

        

The latent (Y*) and observed (Y) are related through the following 

equation: 

    If y* > 0, y = 1  
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     If y* <= 0, y = 0 

 The specific form of the model to be used here is as follows: 

| , , , ,

, 	 , , , 	

              (1) 

Where: 

ACQ = Binary dependent variable equal to 1 if the firm made an 

acquisition and 0 otherwise.  

FINLEVi = Financial leverage of firm i in year t-1. 

 SIZEi = Size of firm i in year t-1. 

GWTHi = Market-to-book ratio (M/B) of firm i in year t-1.  

PROFi = Profitability of firm i in year t-1. 

LIQi = Liquidity of firm i in year t-1. 

EFFi = Efficiency of firm i in year t-1. 

DOLi = Degree of operating leverage of firm i in year t-1. 

MATI = Debt maturity of firm i in year t-1. 

MA = Natural logarithm of the value of total world-wide M&A activity. 

CRISIS = Dummy variable equal to 1 if growth occurred during the 

financial crisis (2007-2009) and 0 otherwise. 

   

As one of the primary hypotheses in this study, financial leverage is expected to 

be negatively related to the probability that the firm makes an acquisition (H1). Further, 

the firm’s growth opportunities and size are expected to be positively related to the 
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probability of making an acquisition while its degree of operating leverage and amount of 

long-term debt in its debt structure are expected to be negatively related to the probability 

of acquisition.  

To investigate the implication from Mello and Parsons (1992) and Tserlukovich 

(2008) that firms with superior internal growth are also underleveraged, I will employ a 

multivariate probit model that includes all firms with a binary dependent variable equal to 

one if the firm is an internal growth firm and zero otherwise. This analysis uses the same 

sample of Compustat firms that is used in the probability of acquisition analysis with the 

exception of the binary independent variable: 

| , , , ,

, 	 , , , 	          (2) 

Where: 

IG = Binary dependent variable equal to 1 if the firm is an internal 

growth firm and zero otherwise.  

FINLEVi = Financial leverage of firm i in year t-1. 

 SIZEi = Size of firm i in year t-1. 

GWTHi = Market-to-book ratio (M/B) of firm i in year t-1.  

PROFi = Profitability of firm i in year t-1. 

LIQi = Liquidity of firm i in year t-1. 

EFFi = Efficiency of firm i in year t-1. 

DOLi = Degree of operating leverage of firm i in year t-1. 

MATI = Debt maturity of firm i in year t-1. 
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CRISIS = Dummy variable equal to 1 if growth occurred during the 

financial crisis (2007-2009) and 0 otherwise. 

 

As another primary hypothesis, financial leverage is expected to be negatively 

related to the probability that the firm is an internal growth firm (H6). Further, the firm’s 

growth opportunities and size are expected to be positively related to the probability of 

internal growth while its degree of operating leverage and amount of long-term debt in its 

debt structure are expected to be negatively related to the probability of internal growth.  

In addition to the probit analyses to determine the probability of external or 

internal growth, I will also conduct a series of four ordinary least squares regressions 

each on acquisition and internal growth dummies in order to analyze the impact of 

takeovers on the financial leverage of growth firms while controlling for previously 

observed determinants of capital structure as highlighted in the hypotheses section. This 

analysis is conducted on the financial leverage of all firm years over the period from two 

years prior to two years after the entire sample period using successful bidder (PREACQ 

& POSTACQ) and internal growth (PREIG & POSTIG) dummy variables. All of the 

control variables are summarized in table XIV. I will employ the following models in this 

cross sectional analysis with White’s correction for heteroscedasticity: 

,

														 3  

,

																																																																																																		 4  
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,

														 6  

Where: 

 FINLEVi,t = financial leverage of successful bidder i in year t. 

PREACQ = Dummy variable equal to 1 if the firm became a successful 

bidder prior to the measurement of financial leverage (measured as 1 or 2 

years prior). 

POSTACQ = Dummy variable equal to 1 if the firm became a successful 

bidder after the measurement of financial leverage (measured as 1 or 2 

years post). 

PREIG = Dummy variable equal to 1 if the firm had an internal growth 

period prior to the measurement of financial leverage (measured as 1 or 2 

years prior). 

POSTIG = Dummy variable equal to 1 if the firm had an internal growth 

period after the measurement of financial leverage (measured as 1 or 2 

years post). 

SIZEi = Size of firm i. 

GWTHi = Market-to-book ratio (M/B) of firm i. 

TAXi = Average tax rate of firm i. 

TANGi = Tangibility of assets in place of firm i. 
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LIQi = Liquidity of firm i. 

PROFi = Profitability of firm i. 

DOLi = Degree of operating leverage of firm i. 

MATI = Debt maturity of firm i. 

REG = Dummy variable equal to 1 if the firm belongs to a regulated 

industry (SIC 4900-4999) and 0 otherwise. 

 

Each of the four models includes a dummy variable that equals one if the firm 

became a successful bidder (internal growth firm) in one or two years before 

(PREACQ/PREIG) or after (POSTACQ/POSTIG) the period of measurement of the 

financial leverage ratio and zero otherwise. If the firm makes acquisitions (engages in 

internal growth) in consecutive years (or in multiple years clustered together), I treat this 

as an acquisition (growth) period. Therefore, in these cases, the pre-acquisition/internal 

growth (post-acquisition/internal growth) leverage is measured as the leverage in the year 

prior to (after) the beginning (end) of the acquisition (growth) period. The two dummies 

for POSTACQ (POSTIG) are expected to be negatively related to financial leverage as 

per the main hypotheses that growth firms decrease financial leverage prior to the growth 

period (H2&H7). The two dummies for PREACQ are expected to be insignificantly 

related to financial leverage as successful bidders are hypothesized to ‘lever up’ back to 

normal levels after the transaction is complete in order to rebalance the tax benefits of 

carrying debt in their capital structure (H3) while the two dummies for PREIG are 

expected to be negatively related to financial leverage as internal growth firms are 
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expected to maintain lower leverage in order to be better positioned to take advantage of 

ongoing valuable growth opportunities (H8).   

Control variables from previous literature (summarized in Table XV) that have 

been shown to be positively related to financial leverage include the tangibility of assets 

in place (TANG) and whether the firm is in a regulated industry (REG). Previously 

observed variables that negatively impact the degree of financial leverage include the 

growth prospects of the firm (GWTH), liquidity (LIQ), and operating leverage (DOL). 

Furthermore, profitability (PROF) and size (SIZE) have been shown to both positively 

and negatively affect financial leverage.  

In order to analyze the model’s predictions regarding the effects of the volatility 

of cash flows (VOL) on the financial leverage of growth firms as well as the effects of 

the correlation between bidder and target cash flows (CORR) on the financial leverage of 

successful bidders, I will conduct another series of ordinary least squares regressions on 

each growth sample with the financial leverage of growth firms as the dependent variable 

measured in the year prior to the growth year. The following models will be employed 

using White’s correction for heteroscedasticity: 

. , , ,

, , , ,

, 																																																																																																		 7  

. , , ,

, , , ,

, 																																																																																																		 8  

Where: 
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 FINLEVi,t = financial leverage of growth firm i in year t-1. 

VOLi = volatility of growth firm i’s cash flows from assets in place 

(measured over two and five years). 

CORRi = correlation between bidder i and target cash flows from assets 

in place (measured over two and five years). 

SIZEi = Size of growth firm i in year t-1. 

GWTHi = Market-to-book ratio (M/B) of growth firm i in year t-1. 

TANGi = Tangibility of assets in place of growth firm i in year t-1. 

PROFi = Profitability of growth firm i in year t-1. 

LIQi = Liquidity of growth firm i in year t-1. 

DOLi = Degree of operating leverage of growth firm in year t-1. 

REG = Dummy variable equal to 1 if the growth firm belongs to a 

regulated industry (SIC 4900-4999) and 0 otherwise. 

TAXi = Average tax rate of growth firm i in year t-1. 

 

Volatility (VOL) is measured as the standard deviation in the operating cash flows 

of the growth firm, using quarterly data over two and five years, and is expected to be 

negatively related to financial leverage as volatility increases the cost of debt due to a 

higher probability of default (H4&H11). The correlation between the bidder and target 

firm’s cash flows (CORR), using quarterly data over two and five years, are also 

expected to be negatively related to financial leverage as it increases the potential 

synergy benefits as a result of the transaction (H5).  
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Control variables from previous literature (summarized in Table XV) that have 

been shown to be positively related to financial leverage include the tangibility of assets 

in place (TANG) and whether the firm is in a regulated industry (REG). Previously 

observed variables that negatively impact the degree of financial leverage include the 

growth prospects of the firm (GWTH), liquidity (LIQ), and operating leverage (DOL). 

Furthermore, profitability (PROF) and size (SIZE) have been shown to both positively 

and negatively affect financial leverage. 
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RESULTS 

UNIVARIATE 

The summary statistics for the Compustat universe of firms is presented in panel 

A of table XVI while the sample of successful bidders (internal growth firms) is 

presented in panel B (C). In addition, table XVII presents the results of the Wilcoxon 

rank-sum test on the difference in medians of financial leverage, size, and growth 

opportunities between samples. 

Table XVI shows that successful bidders, with an average financial leverage ratio 

of 0.16, keep lower levels of debt in their capital structure prior to a growth period than 

the average Compustat firm normally holds (H2). The significant z-statistic in the first test 

in table XVII supports this observation. This relationship continues to hold when 

evaluating financial leverage based only on long-term debt. At 0.10, the financial 

leverage of internal growth firms is also much lower compared to other firms (H7). Table 

XVII also supports the idea that this difference is much larger than the difference in 

financial leverage between the acquirer and full samples. In addition, panel B in table 

XVI shows that the average financial leverage of successful bidders increases from 0.16 

in the year prior to the successful bid to 0.22 (0.24) in the one (two) year post-bid period 

(H3). The differences in the medians of these variables in table XVII support this 

observed relationship. The financial leverage of the internal growth firms increases in the
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post-growth period as well, but the change is not as large. Also consistent with the 

Morellec and Zhdanov (2008) model, successful bidders are larger while the internal 

growth firms have much larger growth opportunities than the acquirer sample, but are 

smaller on average than the universe of all firms. 

The Pearson correlation matrices for the full (panel A), acquirer (panel B), and 

internal growth (panel C) samples are presented in table XVIII. Panel A shows that both 

financial leverage variables are significantly negatively correlated with becoming an 

external (internal) growth firm (H1&H6). There are, however, a couple of interesting 

differences presented in the matrix in panel A. While size is positively correlated to 

becoming a successful acquirer, it is negatively correlated with internal growth indicating 

that an internal growth strategy may be best for smaller firms or that external growth is 

just not feasible for smaller firms. In addition, it appears that firms that follow an internal 

growth strategy are much more efficient than those that follow an external strategy. 

Finally, a higher percentage of long-term debt in the capital structure is negatively 

correlated with pursuing internal growth (H10); however, inconsistent with this 

hypothesis, the correlation for external growth firms is positive. Figures 4 and 5 illustrate 

the difference in the dynamics of financial leverage between firms that grow externally, 

through acquisition, and those that grow internally, through capital expenditures 

unrelated to acquisitions. Figure 4 clearly shows that, on average, acquiring firms 

decrease financial leverage in the period leading up to an acquisition year and ‘lever-up’ 

in the post-transaction period (H2& H3). Figure 5 shows a slightly different picture of the 

financial leverage dynamics of internal growth firms. As is the case for the acquiring 

firms, firms with the most valuable internal growth opportunities have financial leverage 
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ratios that are below their industry medians in the pre-growth period (H7). However, the 

internal growth firms do not appear to ‘lever-up’ in the post-growth period. This is 

consistent with the idea that internal growth firms do not have the same incentive to 

‘lever-up’ immediately following a growth period in the same way that acquiring firms 

do due to the long steady nature of the growth pattern in capital expenditures that is more 

common in internally growing firms (H8). In addition, not only do the internal growth 

firms maintain lower financial leverage after a period of growth, they also have leverage 

ratios that are much further below their industry means than the acquisition firms.  

MULTIVARIATE 

The multivariate probit models (eq. 4) estimating the probabilities that a firm will 

become a successful bidder are presented in table XIX. Financial leverage, as well as all 

firm-specific independent variables, is measured as the deviation from the industry (2-

digit SIC) median. Regressions 1-3 are run on the full sample of Compustat firms. Reg. 1 

is a simple regression test of the main hypothesis that firms with lower levels of financial 

leverage have a higher probability of successful acquisition while reg. 2 adds the 

implications of the model that successful bidders will be larger firms with larger growth 

opportunities. Reg. 3 includes controls. Reg. 4 is run on the full sample of Compustat 

firms omitting the internal growth (IG) firms. This is done because those firms that are 

pursuing an internal growth strategy have an incentive to keep lower leverage in a 

manner similar to that of the external growth firms. In addition, it would be difficult to 

disseminate the effects of financial leverage on a specific type of growth when the firm 

pursues both an external and internal growth strategy in the same year. For this reason, 

also omitted are those firms who follow both growth strategies in the same year (55 
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observations). It is clear from a comparison of regressions three and four, that the 

inclusion of the internal growth firms has no impact on the results.27 Financial leverage is 

measured in year t-1 relative to the successful bid year and is negative and highly 

significant in all models under both measures of financial leverage (H1). This negative 

relationship is also consistent with the hypothesis that successful bidders keep lower 

leverage in anticipation of a successful bid (H2). The positive coefficients on the size and 

growth variables further strengthen the argument that larger firms with greater 

opportunities for growth become successful bidders.  

All probit models exhibit overall statistical significance as evidenced by the high 

LR-statistics including those (REG. 1) that include only financial leverage as the 

independent variable. An interesting outcome is the significantly negative relationship 

between firm profitability and the probability of acquisition. Profitability was expected to 

be positively related to the probability of acquisition. This may be an indication of some 

level of value-destroying managerial motives for acquisition presented in the literature. In 

addition, the efficiency variable is positive and significant at the 1% level. This 

relationship is expected, but contradicts the negative correlation between efficiency and 

the acquisition dummy in the univariate analysis. The negative impact of long-term debt 

on investment found in Aivazian et al (2005A) is not supported in this analysis. However, 

their analysis involved only internal growth firms.  

 Table XX contains the probability of internal growth analysis. As is the case for 

the acquisition sample, all models are significant and financial leverage in the pre-growth 

period is negatively related to the probability of internal growth (H6). However, this 

                                                            
27 This is also the case for regression #4 in table XX in which the external growth firms (ACQ) are omitted 
from the probit model predicting the probability of internal growth. 
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relationship is much stronger for the internal growth firms (H9) and provides evidence 

that growth options are more valuable to internal growth firms and affords a reason as to 

why these firms maintain leverage ratios that are much further below their industry 

medians than the ratios of the acquisition firms.  

 Another primary difference that stands out is the negative relationship between 

size and the probability of internal growth. This is opposite of the acquirers and 

highlights the difference in the types of firms that pursue the different growth strategies. 

Also, the debt maturity relationship with investment (Aivazian et al, 2005A) that was not 

supported in the probability of acquisition sample is supported here. In addition, the 

increased probability of acquisition (internal growth) for firms with high growth 

opportunities and the decreased probability of acquisition (internal growth) for firms with 

a higher degree of operating leverage in these analyses are also consistent with the 

Morellec and Schurhoff (2011) model regarding investment financing under asymmetric 

information. 

 The Morellec and Zhdanov (2008) model on the probability of acquisition 

and the Mello and Parsons (1992) and Tserlukovich (2008) models on the probability of 

internal growth assume that it is the financial leverage that impacts the probability that a 

firm will engage in growth activities. However, it is reasonable to assume that it is the 

probability of growth that affects the financial leverage of growth firms. This intertwined 

dynamic of causality leads to an endogeneity problem with respect to the relationship 

between leverage and investment. This possible effect of investment opportunity on 

leverage is controlled for by the use of growth opportunities (M/B) as an independent 

variable in the probit model specifications. However, as pointed out by Aivazian, Ge, and 
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Qiu (2005B), growth opportunities, as measured by the market-to-book ratio, may be an 

inadequate control for investment opportunities due to the fact that leverage ratios held 

by firms may reflect inside information regarding growth opportunities. This private 

information is not reflected in the market-to-book ratio. 

For this reason, I follow Aivazian et al (2005B) in applying an instrumental 

variable approach to address this endogeneity issue. Specifically, I use tangibility of 

assets as an instrumental variable in a least-squares regression on the financial leverage 

of growth firms in the pre-growth period and then use the predicted value of financial 

leverage as a proxy for financial leverage in the probit models specified in equations one 

and two. The appropriateness of using tangibility of assets as the instrument lies in the 

fact that tangible assets affect leverage through a decrease in bankruptcy costs, but have 

no direct effect on investment opportunities. Therefore, tangibility should be highly 

positively correlated with financial leverage, but not growth opportunities. Table XVIII 

(panel A) shows that the correlation between tangibility and financial leverage is 0.321 

and 0.347 under the two measures of financial leverage used in this study while the 

correlation between tangibility and acquisition (internal growth) is -0.025 (-0.125).  

Table XXI reports the results of this simultaneity analysis under the condition of 

both external (ACQ) and internal (IG) growth for both measures of financial leverage. 

The coefficient on the instrumental variable used to proxy for financial leverage is 

negative and highly significant in all specifications. This indicates that the negative 

relationship between financial leverage and the probability of investment that is observed 

in the prior analyses are robust to alternative specifications that address the possible 

endogeneity issue.  
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The ordinary least squares regressions of successful bidder dummy variables on 

firm level financial leverage are presented in table XXII (H2&H3) while those of the 

internal growth dummies are presented in table XXIII (H7&H8). The dummy variables 

that represent firms that became a successful bidder one (POSTACQ1) or two 

(POSTACQ2) years later are expected negative (H2) while the dummies that represent 

firms that were successful bidders one (PREACQ1) and two (PREACQ2) years prior are 

expected insignificant as these firms are expected to ‘lever-up’ to normal levels in the 

post-transaction period. The results show these hypothesized relationship between 

financial leverage and the POSTACQ/PREACQ dummies for both measures of financial 

leverage. The negative coefficient on the growth variable supports the idea that firms 

with growth opportunities keep lower levels of leverage in their capital structure in 

anticipation of the growth period. There are conflicting theories in the literature as to the 

relationship between size and financial leverage. The negative relationship found here 

supports the idea that smaller firms rely more on borrowing due to their higher costs of 

equity (Titman and Wessels, 1988).  

 For comparison, table XXIII shows the financial leverage regressions using the 

internal growth dummies. As hypothesized (H7), internal growth firms have leverage 

ratios well below their industry medians in the one (two) year(s) preceding a growth 

period as evidenced by the negative coefficients on the POSTIG dummies. In addition, 

the coefficients on the PREIG dummies are negative and significant, indicating that 

internal growth firms maintain below average financial leverage after a growth period in 

order to stay positioned for sustained growth (H8).      
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The ordinary least squares models that test the Morellec and Zhdanov (2008) 

model implications regarding the impact on the financial leverage of successful bidders 

from cash flow volatility (H4) and the correlation between bidder and target cash flows 

(H5) is presented in table XXIV. An additional analysis is included in table XXV to test 

the hypothesis that internal growth firms choose lower leverage ratios in the same way as 

acquiring firms as cash flow volatility increases the cost of equity through an increased 

probability of default (H11). 

A higher volatility of bidder cash flows provides a higher probability of default 

and an incentive of bidding firms to keep lower financial leverage. This relationship is 

also a main implication of the Morellec and Schurhoff (2011) model, is supported in tests 

using both measures of financial leverage, and is robust to using quarterly data over two 

and five years. In addition, the implication that the correlation between bidder and target 

cash flows leads to an increase in the potential synergy gains from the transaction, which 

provides an incentive for the winning bidder to better position itself to take advantage of 

the positive net present value of the investment opportunity (i.e., choose even lower 

leverage ratios), is also supported and robust to using quarterly data over two and five 

years.  

The degree of operating leverage is negatively related to financial leverage in the 

successful bidder sample in table XXIV. The Morellec and Schurhoff (2011) model 

implies that firms with higher degrees of operating leverage have a lower propensity to 

invest. It follows from this implication that the financial leverage of successful bidders 

will be positively related to their degree of operating leverage. The negative relationship 

shown here supports Mandelker and Rhee (1984), who found that there is a trade-off 
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between operating and financial leverage due their combined positive impact on 

systematic risk.  

Table XXV shows that the volatility in the cash flows from assets in place is also 

negatively related to the financial leverage of internal growth firms as is the case for the 

successful bidders (H11). 
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CONCLUSION 

 Since Modigliani and Miller (1958) proposed their irrelevancy propositions 

regarding the financing decisions faced by firms, empiricists have been relaxing the 

assumptions of the Modigliani and Miller (1958) model in an attempt to explain the 

relevancy of capital structure. A firm’s financial risk is a direct result of its capital 

structure choices and these capital structure choices are influenced by the decisions the 

firm makes regarding their timing and strategy for growth.   

Recent work by Morellec and Zhdanov (2008) examines the link between 

financial leverage and an external growth strategy by modeling the financial risk of 

bidding firms in a real options framework while Uysal (2011) explores the role of 

financial leverage on the probability of acquisition by examining the likelihood of offer 

success as a function of a firm’s leverage deficit. They both conclude that successful 

bidders will keep financial leverage ratios well below their industry medians in an 

attempt to capture the most from positive NPV projects. These studies are closely related 

to studies on the effects of financial leverage on internal investment from Mello and 

Parsons (1992) and Tserlukevich (2008), who find that firms that pursue an internal 

growth strategy are also better off by keeping financial leverage low in periods preceding 

growth. In the spirit of this recent body of work, this study provides a comparison of the 

dynamics of financial leverage around growth periods for firms that choose an external
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growth strategy (through acquisitions) and those that pursue an internal growth strategy 

(through capital expenditures). I find that the primary implication, that growth firms 

lower financial leverage in pre-growth periods in order to limit the appropriation of gains 

from bondholders, is supported for both external and internal growth firms. However, the 

negative relationship between financial leverage and investment appears to be much 

stronger for the internal growth sample, possibly due to the higher values of growth 

options for internal growth firms compared to external growth firms.  

Additionally, the implication that acquiring firms will ‘lever-up’ in the post 

investment period is also supported while the internal growth firms maintain lower 

leverage in order to stay positioned for sustained growth in capital expenditures. The 

analysis shows that the volatility of cash flows from assets in place negatively impacts 

growth firms’ financial leverage due to an increase in default risk and highlights 

differences regarding size and growth opportunities. External growth firms are larger 

firms with above industry average growth opportunities while the internal growth firms 

are smaller firms that have growth options that are more valuable, on average than the 

acquiring firms.
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APPENDIX A: TABLES 

Table I 
Pre-Announcement Change in the Systematic Risk of the Bidder 

This table summarizes the change in the systematic risk of the bidding firm in a control transaction for the 
period between the creation of the option to acquire and the announcement of the transaction under positive and 

negative market conditions. βBAIP (βTAIP) is the systematic risk of the cash flows from assets-in-place of the 
bidding (target) firm. ΔCFB (ΔCFT) is the percentage change in the cash flows of the bidding (target) firm. ΔCFB 

- ΔCFT represents the change in the value of the potential synergies (change in the value of the option). βOP 
represents the systematic risk associated with the option to acquire. PRECHNG represents the pre-

announcement change in the direction of the systematic risk of the bidder. Panel A presents the subsample in 
which the systematic risk of the cash flows from assets-in-place for the bidder are greater than those for the 

target (βBAIP > βTAIP). Panel B presents the subsample in which βBAIP < βTAIP. 
 

Panel A: βBAIP > 
βTAIP* 

ΔCFB ΔCFT ΔCFB - ΔCFT βOP PRECHNG 

Positive Market 
Cond. 

+ + + + + 

Negative market 
Cond. 

- - - + + 

Panel B: βBAIP < 
βTAIP* 

 

Positive Market 
Cond. 

+ + - - - 

Negative market 
Cond. 

- - + - - 

*Since we are interested in the relative risks of the bidder and target, only positive beta coefficients are 
considered in this analysis so that the condition [βBAIP - βTAIP > 0] represents more risk on the part of the bidder. 
Consider the situation where both bidder and target betas are negative: The condition [βBAIP - βTAIP > 0] would 

then represent less risk on the part of the bidder. 
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Table III 
Direction and Degree of Post-Merger Performance 

This table shows the relationship between the post-merger performance and the change in the pre-announcement beta 
(PRECHNG) and the beta at announcement (ANNCHNG) as well as between the change in post-merger performance 

and the magnitude of change in the pre-announcement beta (MAGPRECHNG) and the beta at announcement 
(MAGANNCHNG).   

 
  PRECHNG 

(H16) 
MAGPRECHNG 

 
ANNCHNG 

 (H17) 
MAGANNCHNG 

Direction of Post-
Merger 

Performance 

-  +  

Magnitude of Post-
Merger 

Performance 

 -  + 

Table II 
Systematic Risk Behavior Around Announcement and Return Behavior at Announcement 

This table shows the characteristics that influence the magnitude of the change in the systematic risk of the bidder 
around announcement (Panel A) as well as the announcement effect on the returns to bidder and target shareholders 
(Panel B). MAGRUN is the change in the magnitude of the pre-announcement beta of the bidder. MAGANN is the 
magnitude of the change in the bidder’s beta at announcement. AEB is the announcement effect to the bidding firm 

shareholders at announcement. AET is the announcement effect to the target firm shareholders at announcement. CORR 
represents the correlation coefficient between the assets in place of the bidder and the target. VOL represents the 

volatility in the cash flows from assets in place of the bidding firm. GWTHBAIP (GWTHTAIP) represents the growth rate 
in the cash flows from assets in place of the bidding (target) firm.  

 
Panel A CORR 

(H7 & H12) 
VOL 

(H8 & H13) 
GWTHBAIP 

(H14 & H15) 
GWTHTAIP 

MAGRUN + - - + 

MAGANN + - - + 

Panel B  

AEB - + + - 

AET - + + - 
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Table IV 
Variable Definitions 

Summary of the Variables Used 
 

Variable 
Name 

Variable Definition 

PRECHNG Pre-announcement change in the bidder’s beta [run-up (run-down)]. Measured as the average 
monthly beta of the bidder over the window (-12, -10) to month -2 or -1.   

ANNCHNG Change in bidder beta at announcement [drop (rise)]. Measured as the difference in bidder average 
monthly beta between the 6-month post-transaction period and the 3-month pre-announcement 

period.  
CARB Cumulative abnormal return of the bidding firm’s stock in the three-day event window (-1, +1) 

where 0 is the announcement day. The returns are calculated using the market-adjusted model with 
the model parameters estimated over the period starting 298 days and ending 43 days prior to the 

announcement. 
 

CART Cumulative abnormal return of the target firm’s stock in the three-day event window (-1, +1) where 
0 is the announcement day. The returns are calculated using the market-adjusted model with the 

model parameters estimated over the period starting 298 days and ending 43 days prior to the 
announcement. 

 
BHAR Post-merger buy-and-hold abnormal return of bidder. Measured over one and two years. 
CORR1 Correlation between bidder and target cost of goods sold. Measured as the correlation in cost of 

goods sold over 5 yrs. pre-announcement. 
VOL1 Volatility of bidder cash flows from assets in place. Measured as the variance in the operating cash 

flows over 5 yrs. pre-announcement. 
RELGWTH1 Relative growth rate of bidder-to-target cost of goods sold. Measured as the growth rate in bidder 

cost of goods sold divided by the growth rate in target cost of goods sold over 5 yrs. pre-
announcement. 

RELSIZE1 Size of target relative to bidder. Measured as the logarithm of the ratio of target-to-bidder total 
assets. 

RISKDIFF Difference in the pre-announcement systematic risk of bidder and target. Measured as the pre-
announcement beta of the bidder minus that of the target. 

RISKDIFFAB The magnitude of the difference in the pre-announcement systematic risk of bidder and target. 
Measured as the absolute value of the pre-announcement beta of the bidder minus that of the target. 

FINLEV1 Bidder financial Leverage. Ratio of total debt to the market value of common equity in fiscal year 
prior to that of announcement 

ΔFINLEV Change in bidder financial leverage. Measured as the change from the fiscal year prior to 
announcement to the fiscal year after announcement. 

ΔCCAP Change in cost of capital. Proxied by the sensitivity of stock price to the change in equity beta as a 
result of the transaction. 

EQUITYPMT Dummy variable equal to 1 if method of payment is all-equity and zero otherwise. 
CASHPMT Dummy variable equal to 1 if method of payment is all-cash and 0 otherwise. 
RELATED Dummy variable equal to 1 if bidder and target are in a related industry (same 4-digit SIC code) and 

0 otherwise. 
TENDER Dummy variable equal to 1 if the deal was a tender offer and 0 otherwise. 
HOSTILE Dummy variable equal to 1 if the deal was hostile and 0 otherwise. 
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Table V 
Variable Relationships 

Summary of the expected relationships between the model/control variables and the behavior of the bidder’s beta 
around announcement (PRECHNG & ANNCHNG) for the subsamples in which the pre-announcement beta of the 
bidding firm is greater than that of the target (βBAIP > βTAIP) and in which the pre-announcement beta of the bidding 

firm is less than the target (βBAIP < βTAIP). Also, the expected relationships between the model/control variables and the 
announcement effect on bidder and target returns (CARB & CART) and the post-merger performance of bidder stock 

(BHAR). A summary of the definitions of the model/control variables are in table IV. 
Variable 

Name 
Expected Sign 

 βBAIP> βTAIP βBAIP< βTAIP    
 PRECHNG ANNCHNG PRECHNG ANNCHNG CARB CART BHAR 

Panel A        

PRECHNG 
(H16) 

      - 

ANNCHNG 
(H17) 

      + 

RISKDIFF 
(H4) 

+ -     - 

RISKDIFFAB 

(H4&H9) 
  - + - +  

RELSIZE 

(H5&H10) 
+ - - + -   

RELATED 
(H6&H11) 

+ - - + +   

CORR 

(H7&H12) 
+ - - + + -  

VOL 
(H8&H13) 

- + + - - +  

RELGWTH 

(H14&H15) 
- + + - - +  

Panel B:        

FINLEV1 - + + -    

ΔFINLEV + - - +    

ΔCCAP     -   

EQUITYPMT     - - - 

CASHPMT     + + + 

TENDER     + + + 

HOSTILE     - + - 
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Table VI 
Summary Statistics  

Panel A provides the summary statistics for the full sample; Panel B for the subsample in which the pre-transaction 
systematic risk of the bidder is greater than that of the target (βB>βT); Panel C for the subsample in which the pre-

transaction systematic risk of the bidder is less than that of the target (βB<βT). RISKDIFF is the pre-announcement beta 
of the bidder minus that of the target. PRECHNG1 is the run-up (run-down) in bidder beta up until event month -1.  

PRECHNG2 is the run-up (run-down) in bidder beta up until event month -2. ANNCHNG is the change in bidder beta 
at announcement [drop(rise)]. RELSIZE is measured as the logarithm of the ratio of target-to-bidder total assets. βB is 
the pre-transaction beta of the bidder. βT is the pre-transaction beta of the target. ΔCCAP is the change in the cost of 

capital as a result of the transaction.  
Panel A: Full Sample  

Variable N Mean Median Std Dev Minimum Maximum 
RISKDIFF 1045 0.24 0.21 0.57 -2.13 2.66 

PRECHNG1 1109 0.01 -0.01 1.17 -7.06 5.79 
PRECHNG2 1109 0.02 -0.01 1.17 -5.96 6.73 
ANNCHNG 1158 0.02 0.03 0.76 -3.20 3.56 

βB 1100 0.98 0.91 0.57 -0.66 3.41 
βT 1045 0.72 0.65 0.57 -0.81 3.06 

RELSIZE 1158 -1.60 -1.37 1.54 -9.11 2.38 
ΔCCAP 1152 -0.05 0.01 1.24 -35.79 17.47 

Panel B: (βB>βT) 
Variable N Mean Median Std Dev Minimum Maximum 

RISKDIFF 715 0.51 0.41 0.43 0.00 2.66 
PRECHNG1 770 0.04 0.02 1.17 -5.02 5.79 
PRECHNG2 770 0.05 0.01 1.17 -5.96 6.73 
ANNCHNG 770 -0.05 -0.01 0.78 -3.20 3.36 

βB 770 1.09 1.01 0.59 -0.41 3.41 
βT 715 0.56 0.48 0.51 -0.81 3.06 

RELSIZE 770 -1.77 -1.58 1.56 -9.11 2.38 
ΔCCAP 767 -0.10 -0.01 1.35 -35.79 3.10 

Panel C: (βB<βT)
Variable N Mean Median Std Dev Minimum Maximum 

RISKDIFF 330 -0.35 -0.27 0.32 -2.13 0.00 
PRECHNG1 330 -0.08 -0.05 1.16 -7.06 4.15 
PRECHNG2 330 -0.02 -0.07 1.16 -5.24 4.57 
ANNCHNG 330 0.16 0.14 0.68 -2.37 3.56 

βB 330 0.73 0.68 0.45 -0.66 2.39 
βT 330 1.08 1.03 0.53 0.19 2.74 

RELSIZE 330 -1.33 -1.11 1.46 -7.32 1.923 
ΔCCAP 328 0.01 0.05 0.35 -2.21 0.69 
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Table VIII 
  Cumulative Abnormal Announcement Returns 

CARB is the cumulative abnormal announcement returns to bidding firm shareholders. CART is the cumulative 
abnormal announcement returns to target firm shareholders. 

Panel A: Market-Adjusted Model

Window CARB CART 

(-1, +1) -1.48% 22.73% 

t-stat (-7.857)*** (100.24)*** 

(-2, +2) -1.57% 23.55% 

t-stat (-6.483)*** (80.46)*** 

(-3, +3) -1.38% 24.02% 

t-stat (-4.795)*** (69.36)*** 

Panel B: Market Model 

(-1, +1) -1.69% 22.65% 

t-stat (-9.176)*** (100.86)*** 

(-2, +2) -1.98% 23.43% 

t-stat (-8.349)*** (80.80)*** 

(-3, +3) -1.94% 23.86% 

t-stat (-6.925)*** (69.54)*** 
*, **, *** represent statistical significance at the 10%, 5%, and 1% levels respectively. 
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Table IX: Full Sample 
Bidder Risk Dynamics 

Panel A represents OLS regression results for the full sample with pre-announcement run-up (run-down) in bidder beta (PRECHNG) as the dependent 
variable measured ending at both event month -1 and -2. Panel B represents OLS regression results for the full sample with the announcement drop (rise) 

in bidder beta (ANNCHNG) as the dependent variable. RISKDIFF is the pre-announcement beta of the bidder minus that of the target. RELSIZE is 
measured as the logarithm of the ratio of target-to-bidder total assets. RELATED is a dummy variable equal to 1 if bidder and target are in a related 

industry (same 4-digit SIC code) and 0 otherwise. RD_RS is an interaction term between RISKDIFF and RELSIZE. . RD_REL is an interaction term 
between RISKDIFF and RELATED. FINLEV is Ratio of total debt to the market value of common equity in fiscal year prior to that of announcement. 

ΔFINLEV is the change in financial leverage as a result of the transaction. 

Panel A: PRECHNG 
 Reg. 1 Reg. 2 Reg. 3 Reg. 4 

 
PRECHNG

1 
PRECHNG

2 
PRECHNG

1 
PRECHNG

2 
PRECHNG

1 
PRECHNG

2 
PRECHNG

1 
PRECHNG

2 

C -0.022 0.004 -0.001 0.051 0.018 0.006 -0.025 0.006 

 (-0.570) (0.117) (-0.019) (0.913) (0.247) (0.081) (-0.021) (0.054) 

RISKDIFF 0.090 0.135 0.187 0.192 0.133 0.184 0.171 0.499 

 (1.34) (1.738)* (1.788)* (1.504) (1.059) (1.249) (0.890) (3.149)*** 

RELSIZE   0.011 0.030 0.014 0.025 0.029 0.032 

   (0.481) (1.442) (0.547) (1.170) (0.862) (1.086) 

RELATED     -0.041 0.095 0.049 0.122 

     (-0.494) (1.219) (0.366) (1.159) 

RD_RS   0.049 0.023 0.045 0.024 0.046 0.116 

   (1.218) (0.534) (1.087) (0.545) (0.843) (2.579)*** 

RD_REL     0.120 0.020 0.235 -0.047 

     (0.835) (0.121) (1.037) (-0.236) 

FINLEV       0.038 0.060 

       (1.090) (1.893)* 

ΔFINLEV       -0.032 0.003 

       (-1.433) (0.165) 

R-Squared 0.002 0.004 0.004 0.007 0.005 0.009 0.028 0.048 

F-Stat 2.097 4.507** 1.568 2.367* 1.124 1.794 1.558 2.769*** 

N 1045 1045 1045 1045 1045 1045 390 390 

Panel B: ANNCHNG 

 Reg. 1 Reg. 2 Reg. 3 Reg. 4 Reg. 5 Reg. 6 Reg. 7 Reg. 8 

C 0.085 0.017 0.022 0.080 0.086 0.088 0.095 0.133 

 (3.660)*** (0.809) (1.085) (3.614)*** (4.072)*** (2.419)** (2.202)** (1.759)* 

RISKDIFF -0.291   -0.272 -0.258 -0.355 -0.329 -0.271 

 (-6.718)***   (-6.445)*** (-6.370)*** (-4.492)*** (-3.660)*** (-2.315)** 
PRECHNG

1 
 -0.225  -0.206     

  (-9.235)***  (-8.154)***     
PRECHNG

2 
  -0.266  -0.246    

   (-11.516)***  (-10.439)***    

RELSIZE      0.004 0.005 -0.005 

      (0.269) (0.313) (-0.258) 

RELATED       -0.015 -0.044 

       (-0.315) (-0.638) 

RD_RS      -0.034 -0.033 -0.001 

      (-1.206) (-1.154) (-0.030) 

RD_REL       -0.057 0.044 

       (-0.649) (0.362) 

FINLEV        -0.020 

        (-0.930) 

ΔFINLEV        -0.002 
        (-0152) 

R-Squared 0.049 0.123 0.171 0.147 0.197 0.051 0.052 0.056 

F-Stat 53.822*** 154.587*** 228.433*** 90.052*** 127.474*** 18.602*** 11.328*** 3.267*** 
N 1045 1045 1045 1045 1045 1045 1045 390 

*, **, *** represent statistical significance at the 10%, 5%, and 1% levels respectively. 
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Table XII 
 RETURNS 

Panel A is the cumulative abnormal returns around announcement for the bidder (CARB). Panel B is the cumulative 
abnormal returns around announcement for the target (CART). Panel C is the 12-month and 24-month buy and hold 
abnormal returns (BHAR) for the bidder. RISKDIFFAB is the absolute value of the pre-announcement beta of the 
bidder minus that of the target. RELSIZE is measured as the logarithm of the ratio of target-to-bidder total assets. 

RELATED is a dummy variable equal to 1 if bidder and target are in a related industry (same 4-digit SIC code) and 0 
otherwise. CASHPMT is a dummy variable equal to 1 if method of payment is all-cash and 0 otherwise. TENDER is a 
dummy variable equal to 1 if the deal was a tender offer and 0 otherwise. HOSTILE is a dummy variable equal to 1 if 

the deal was hostile and 0 otherwise. VOL is Volatility of bidder cash flows from assets in place, measured as the 
variance in the operating cash flows over 5 yrs. pre-announcement. CORR is Measured as the correlation in cost of 
goods sold over 5 yrs. pre-announcement. RELGWTH is Measured as the growth rate in bidder cost of goods sold 

divided by the growth rate in target cost of goods sold over 5 yrs. pre-announcement. 
 

Panel A: CARB 

 Reg. 1 Reg. 2 Reg. 3 Reg. 4 Reg. 5 Reg. 6 Reg. 7 

C -0.018 -0.026 -0.037 -0.033 -0.044 -0.039 -0.058 

 (-4.340)*** (-4.160)*** (-5.641)*** (-3.706)*** (-4.740)*** (-3.198)*** (-3.092)*** 

RISKDIFFAB 0.006 0.002 0.005 0.002 0.005 -0.005 0.034 

 (0.959) (0.297) (0.793) (0.232) (0.575) (-0.546) (2.197)** 

RELSIZE  -0.007 -0.004 -0.088 -0.006 -0.004 -0.006 

  (-3.592)*** (-2.608)** (-3.407)*** (-2.240)** (-1.337) (-1.215) 

RELATED  -0.002 0.001 -0.002 0.001 -0.001 -0.011 

  (-0.395) (0.174) (-0.248) (0.172) (-0.127) (-0.918) 

CASHPMT   0.025  0.026 0.028 0.035 

   (4.521)***  (3.785)*** (3.206)*** (3.037)*** 

TENDER   0.018  0.014 0.011 0.002 

   (2.889)***  (1.481)* (1.090) (0.137) 

HOSTILE   0.022  0.033 0.029 0.064 

   (1.278)  (1.638) (0.761) (1.528) 

VOL    -0.000 -0.000 -0.000 -0.000 

    (-2.245)** (-1.752)* (-1.715)* (-1.118) 

CORR      -0.006 0.015 

      (-0.566) (0.999) 

RELGWTH       -0.000 

       (-6.100)*** 

R-Squared 0.001 0.014 0.0493 0.024 0.060 0.050 0.147 

F-Stat 0.868 5.092*** 8.978*** 3.795*** 5.563*** 2.587*** 2.864*** 

N 1045 1045 1045 616 616 399 160 
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Panel B: CART 

 Reg. 1 Reg. 2 Reg. 3 Reg. 4 Reg. 5 

C 0.211 0.175 0.169 0.117 0.061 

 (16.813)*** (9.035)*** (6.906)*** (3.172)*** (1.589) 

RISKDIFFAB 0.047 0.050 0.058 0.169 0.194 

 (2.004)** (1.651)* (1.596) (2.572)** (2.823)*** 

RELSIZE  -0.033 -0.038 -0.024 -0.015 

  (-4.378)*** (-4.091)*** (-1.745)* (-1.128) 

RELATED  -0.009 -0.024 -0.007 -0.000 

  (-0.454) (-1.025) (-0.199) (-0.010) 

CASHPMT     0.050 

     (1.237) 

TENDER     0.116 

     (2.407)** 

HOSTILE     0.068 

     (0.312) 

VOL  -0.000 -0.000 0.000 0.000 

  (-0.007) (-0.041) (0.434) (0.687) 

CORR   0.031 0.053 0.062 

   (1.074) (1.239) (1.384) 

RELGWTH    0.001 0.001 

    (2.394)** (3.131)*** 

R-Squared 0.005 0.055 0.084 0.144 0.223 

F-Stat 5.811** 9.058*** 7.213*** 4.302*** 4.778*** 

N 1045 616 399 160 160 
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Panel C: BHAR 

 BHAR12 BHAR24 

 Reg. 1 Reg. 2 Reg. 3 Reg. 4 Reg. 1 Reg. 2 Reg. 3 Reg. 4 

C -0.117 -0.141 -0.088 -0.114 -0.010 -0.071 0.026 -0.024 

 (-2.418)** (-2.350)** (-1.472) (-1.659)* (-0.067) (-0.598) (0.141) (-0.157) 

ANNCHNG 0.038  0.037  -0.211  -0.209  

 (0.642)  (0.628)  (-1.851)*  (-1.836)*  

PRECHNG2  0.063  0.065  0.207  0.212 

  (1.811)*  (1.863)*  (2.203)**  (2.179)** 

RISKDIFF 0.001 0.047 0.001 0.050 -0.327 -0.080 -0.326 -0.076 

 (0.009) (0.658) (0.017) (0.697) (-1.514) (-0.651) (-1.515) (-0.609) 

CASHPMT   0.023 0.034   -0.017 -0.029 

   (0.271) (0.389)   (-0.100) (-0.170) 

TENDER   -0.172 -0.188   -0.141 -0.193 

   (-1.557) (-1.652)*   (-0.701) (-0.928) 

HOSTILE   0.070 0.095   -0.165 -0.010 

   (0.407) (0.514)   (-0.413) (-0.021) 

R-Squared 0.001 0.007 0.005 0.012 0.011 0.014 0.012 0.016 

F-Stat 0.189 1.744 0.479 1.155 2.054 2.707* 0.898 1.211 

N 469 469 469 469 384 384 384 384 

*, **, *** represent statistical significance at the 10%, 5%, and 1% levels respectively. 
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Table XIII 
 ΔCCAP Effect on CARB 

Effect of the change in the cost of capital as a result of the transaction. ΔCCAP is the change in cost of capital. Proxied 
by the sensitivity of stock price to the change in equity beta as a result of the transaction. RELSIZE is measured as the 
logarithm of the ratio of target-to-bidder total assets. RELATED is a dummy variable equal to 1 if bidder and target are 
in a related industry (same 4-digit SIC code) and 0 otherwise. CASHPMT is a dummy variable equal to 1 if method of 

payment is all-cash and 0 otherwise. TENDER is a dummy variable equal to 1 if the deal was a tender offer and 0 
otherwise. HOSTILE is a dummy variable equal to 1 if the deal was hostile and 0 otherwise. 

 CARB

 Reg. 1 Reg. 2 Reg. 3 
C -0.017 -0.029 -0.038 
 (-6.377)*** (-5.10)*** (-6.582)*** 

ΔCCAP -0.005 -0.005 -0.005 
 (-1.879)* (-1.793)* (-2.054)** 

RELSIZE  -0.007 -0.004 
  (-4.045)*** (-2.415)** 

RELATED  -0.001 0.002 
  (-0.153) (0.397) 

CASHPMT   0.027 
   (4.938)*** 

TENDER   0.018 
   (2.730)***

HOSTILE   0.025 
   (1.484) 

R-Squared 0.005 0.019 0.055 
F-Stat 5.446** 7.478*** 11.138*** 

N 1152 1152 1152 
    
    

Avg. CARB (βB>βT) -0.0119696   
Avg. CARB (βB<βT) -0.0228360   

Difference 0.0108664   
 (0.0677)   

*, **, *** represent statistical significance at the 10%, 5%, and 1% levels respectively. 
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Table XIV 
Variable Definitions 

Summary of the Variables Used 
Variable 

Name 
Variable Definition 

FINLEV1 Financial Leverage. Ratio of total debt to the sum of total debt and the market value of equity. 

FINLEV2 Financial Leverage. Ratio of long-term debt to the sum of long-term debt and the market value of 
equity. 

ACQ Binary dependent variable equal to 1 if the firm made an acquisition in year t and zero otherwise. 

IG Binary dependent variable equal to 1 if the firm is an internal growth firm in year t and zero otherwise. 

GWTH Market-to-book ratio (M/B). Calculated as the ratio of the sum of the book value of debt and the 
market value of equity to total assets. 

SIZE Size. Logarithm of total sales. 

VOL Volatility of bidder cash flows from assets in place. Measured as the standard deviation 
 in the quarterly operating cash flows over both 2 & 5 yrs. pre-announcement. 

CORR Correlation between bidder and target cash flows from assets in place. Measured as the correlation in 
quarterly operating cash flows between bidder and target over both 2 & 5 yrs. pre-announcement. 

TAX Average tax rate. Ratio of tax liability to taxable income. 

TANG Asset structure (Tangibility). Ratio of net fixed assets to total assets. 

PROF Profitability. Ratio of operating income to sales. 

LIQ Liquidity. Ratio of current assets to current liabilities. 

DOL Degree of operating leverage. Ratio of operating expenses to total assets. 

EFF Efficiency represented by total asset turnover. Measured as the ratio of sales to beginning period total 
assets. 

MAT Level of debt maturity. Measured as the ratio of long-term debt to total debt. 

REG Dummy variable equal to 1 if the firm belongs to a regulated industry (SIC 4900-4999) and 0 
otherwise. 

MA Natural logarithm of total world-wide M&A activity in year t. 

CRISIS Dummy variable equal to 1 if growth occurred during the financial crisis (2007-2009) and 0 otherwise. 
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Table XV 
Variable Relationships 

Summary of the expected relationships between the model/control variables and the probability of acquisition (P|ACQ), 
the probability of internal growth (P|IG), and financial leverage (FINLEV) for the full, acquisition, and internal growth 

samples. A summary of the definitions of the model/control variables are in table I. 
Variable Name Expected Sign 

 

Probability of 
Acquisition 

(P|ACQ) 

Probability of 
Internal Growth 

(P|IG) 

Financial 
Leverage 

(FINLEV)-Full 
Sample 

Financial 
Leverage 

(FINLEV)-
ACQ Sample 

Financial 
Leverage 

(FINLEV)-IG 
Sample 

FINLEV 

(H1&H6) 
- -    

GWTH + + - - - 
SIZE + + +/- +/- +/- 

VOL (H4&H11)    - - 
CORR (H5)    -  

TAX    + + + 
TANG   + + + 
PROF + + +/- +/- +/- 
LIQ + + - - - 
DOL - - +/- +/- +/- 

MAT (H10) - -    
EFF + +    
REG   + + + 
MA +     

CRISIS - -    

 

Table XVI: Panel A 
Summary Statistics for the full sample of Compustat firms.  

FINLEV1 is measured as the ratio of total debt to the sum of total debt and the market value of equity. FINLEV2 is 
measured as the ratio of long-term debt to the sum of long-term debt and the market value of equity. GWTH is 

measured as the ratio of the sum of the book value of debt and the market value of equity to total assets. SIZE is 
measured as the log of total sales. PROF is measured as the ratio of operating income to sales. LIQ is measured as the 

ratio of current assets to current liabilities. EFF is measured as the ratio of sales to beginning period total assets. DOL is 
measured as the ratio of operating expenses to total assets. TANG is measured as the ratio of net fixed assets to total 

assets. MAT is measured as the ratio of long-term debt to total debt. VOL is measured as the standard deviation in the 
quarterly operating cash flows over both 2 & 5 yrs. pre-announcement. 

 
Variable N Mean Median Std Dev 
FINLEV1 97226 0.24 0.16 0.25 
FINLEV2 97226 0.20 0.11 0.23 

GWTH (M/B) 97226 1.75 1.15 2.72 
SIZE 95768 14.01 13.92 2.23 
PROF 88331 0.05 0.06 0.56 
LIQ 94385 3.48 1.94 79.76 
EFF 93521 1.15 0.99 0.90 
DOL 97049 1.03 0.85 0.85 

TANG 97045 0.30 0.22 0.24 
MAT 83704 0.70 0.83 0.32 
VOL2 74505 49.17 9.30 113.42 
VOL5 48564 54.72 12.82 112.03 
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Table XVI: Panel B 
Summary Statistics for the successful bidder sample of firms (ACQ).  

FINLEV1 is measured as the ratio of total debt to the sum of total debt and the market value of equity. FINLEV2 is 
measured as the ratio of long-term debt to the sum of long-term debt and the market value of equity. GWTH is 

measured as the ratio of the sum of the book value of debt and the market value of equity to total assets. SIZE is 
measured as the log of total sales. PROF is measured as the ratio of operating income to sales. LIQ is measured as the 

ratio of current assets to current liabilities. EFF is measured as the ratio of sales to beginning period total assets. DOL is 
measured as the ratio of operating expenses to total assets. TANG is measured as the ratio of net fixed assets to total 

assets. MAT is measured as the ratio of long-term debt to total debt. VOL is measured as the standard deviation in the 
quarterly operating cash flows over both 2 & 5 yrs. pre-announcement. CORR is measured as the correlation in 
quarterly operating cash flows between bidder and target over both 2 & 5 yrs. pre-announcement. The mean and 

median deviations from the industry medians based on 2-digit SIC codes are reported in parentheses. 
Variable N Mean Median Std Dev 

FINLEV1,t-1 1762 0.16 (0.01) 0.10 (-0.02) 0.17 
FINLEV2,t-1 1762 0.14 (0.03) 0.08 (-0.001) 0.16 
FINLEV1,t+1 1658 0.22  0.16 0.22 
FINLEV2,t+1 1658 0.20 0.13 0.21 
FINLEV1,t+2 1495 0.24 0.17 0.23 
FINLEV2,t+2 1495 0.21 0.14 0.22 

GWTH (M/B)t-1 1762 2.50 (1.18) 1.64 (0.36) 3.94 
SIZEt-1 1723 15.70 (2.03) 15.68 (1.96) 2.10 
PROFt-1 1707 0.09 (0.04) 0.11 (0.05) 0.18 
LIQt-1 1789 2.24 (0.14) 1.78 (-0.22) 1.77 
EFFt-1 1822 1.04 (0.04) -.89 (-0.03) 0.76 
DOLt-1 1836 0.79 (-0.07) 0.65 (-0.14) 0.65 

TANGt-1 1835 0.25 (0.01) 0.18 (-0.01) 0.21 
MATt-1 1529 0.78 (-0.01) 0.89 (0.04) 0.27 
VOL2 1495 123.06 43.06 181.04 
VOL5 1149 131.40 58.96 172.28 

CORR2 1242 0.31 0.43 0.52 
CORR5 805 0.32 0.39 0.42 
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Table XVI: Panel C 
Summary Statistics for the internal growth sample of firms (IG).  

FINLEV1 is measured as the ratio of total debt to the sum of total debt and the market value of equity. FINLEV2 is 
measured as the ratio of long-term debt to the sum of long-term debt and the market value of equity. GWTH is 

measured as the ratio of the sum of the book value of debt and the market value of equity to total assets. SIZE is 
measured as the log of total sales. PROF is measured as the ratio of operating income to sales. LIQ is measured as the 

ratio of current assets to current liabilities. EFF is measured as the ratio of sales to beginning period total assets. DOL is 
measured as the ratio of operating expenses to total assets. TANG is measured as the ratio of net fixed assets to total 

assets. MAT is measured as the ratio of long-term debt to total debt. VOL is measured as the standard deviation in the 
quarterly operating cash flows over both 2 & 5 yrs. pre-announcement. The mean and median deviations from the 

industry medians based on 2-digit SIC codes are reported in parentheses. 
Variable N Mean Median Std Dev 

FINLEV1,t-1 4292 0.10 (-0.08) 0.01 (-0.08) 0.17 
FINLEV2,t-1 4292 0.07 (-0.06) 0.001 (-0.04) 0.15 
FINLEV1,t+1 5012 0.14 0.03 0.21 
FINLEV2,t+1 5012 0.11 0.005 0.19 
FINLEV1,t+2 4384 0.17 0.04 0.23 
FINLEV2,t+2 4384 0.13 0.01 0.21 

GWTH (M/B)t-1 4292 3.35 (2.10) 2.11 (0.88) 4.99 
SIZEt-1 4033 12.77 (-0.96) 12.84 (-0.95) 1.93 
PROFt-1 4204 0.05 (-0.01) 0.08 (0.02) 0.22 
LIQt-1 4903 4.88 (2.83) 2.95 (0.95) 9.84 
EFFt-1 5011 1.26 (0.19) 1.04 (0.01) 1.11 
DOLt-1 5011 1.05 (0.12) 0.82 (-0.05) 0.94 

TANGt-1 5012 0.19 (-0.09) 0.09 (-0.08) 0.22 
MATt-1 2919 0.59 (-0.23) 0.68 (-0.13) 0.37 
VOL2 3318 17.71 5.20 58.43 
VOL5 1673 21.44 7.06 59.59 
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Table XVII 
Wilcoxon Rank-Sum Test 

The results of the Wilcoxon rank-sum test on the difference in medians. FINLEV1 is measured as the ratio of total debt 
to the sum of total debt and the market value of equity for the full (Full), acquirer (ACQ), and internal growth (IG) 
samples. SIZE is measured as the log of total sales. GWTH is measured as the ratio of the sum of the book value of 

debt and the market value of equity to total assets. Rank Sum indicates which sample median is larger.   
Variable Combinations Median Z-Stat 

1. FINLEV1,t (Full) 
                FINLEV1,t-1 (ACQ) 

0.16 
0.10 12.79*** 

2. FINLEV1,t (Full) 
                FINLEV1,t-1 (IG) 

0.16 
0.01 46.95*** 

3. FINLEV1,t-1 (ACQ) 
                FINLEV1,t-1 (IG) 

0.10 
0.01 20.26*** 

4. FINLEV1,t-1 (ACQ) 
                FINLEV1,t+1 (ACQ) 

0.10 
0.16 8.73*** 

5. FINLEV1,t-1 (ACQ) 
                FINLEV1,t+2 (ACQ) 

0.10 
0.17 9.78*** 

6. FINLEV1,t-1 (IG) 
                FINLEV1,t+1 (IG) 

0.01 
0.03 7.20*** 

7. FINLEV1,t-1 (IG) 
                FINLEV1,t+2 (IG) 

0.01 
0.04 11.64*** 

8. SIZE (Full) 
                SIZE (ACQ) 

13.92 
15.68 -28.43*** 

9. SIZE (Full) 
                SIZE (IG) 

13.92 
12.84 35.41*** 

10. SIZE (ACQ) 
                SIZE (IG) 

15.68 
12.84 -9.43*** 

11. GWTH (ACQ) 
                GWTH (IG) 

1.64 
2.11 42.47*** 

*, **, *** represent statistical significance at the 10%, 5%, and 1% levels respectively. 
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Reg. 1 Reg. 2 Reg. 3 Reg. 4 Reg. 1 Reg. 2 Reg. 3 Reg. 4

C -2.038 -2.213 -4.236 -4.238 -2.039 -2.207 -4.232 -4.234

(-206.86)*** (-65.97)*** (-15.59)*** (-15.33)*** (-205.38)*** (-166.52)*** (-15.59)*** (-15.33)***

FINLEV1,t-1 -0.485 -0.719 -0.73 -0.736

(-12.60)*** (-13.68)*** (-10.76)*** (-10.61)***

FINLEV2,t-1 -0.365 -0.617 -0.758 -0.767

(-9.09)*** (-11.19)*** (-10.24)*** (-10.14)***

SIZE t-1 0.196 0.177 0.176 0.195 0.176 0.175

(37.72)*** (26.68)*** (26.10)*** (36.77)*** (26.82)*** (26.27)***

GWTH  t-1 0.029 0.028 0.036 0.031 0.029 0.037

(8.20)*** (6.31)*** (7.20)*** (8.45)*** (6.56)*** (7.44)***

PROF t-1 -1.002 -1.017 -0.995 -1.011

(-10.51)*** (-10.41)*** (-10.49)*** (-10.40)***

LIQ t-1 -0.011 -0.012 -0.008 -0.009

(-1.38) (-1.45) (-1.11) (-1.22)

EFF t-1 0.806 0.821 0.821 0.834

(9.51)*** (9.24)*** (9.71)*** (9.41)***

DOL t-1 -1.158 -1.17 -1.175 -1.184

(-11.19)*** (-10.84)*** (-11.37)*** (-10.98)***

MAT  t-1 0.385 0.385 0.456 0.458

(7.69)*** (7.56)*** (8.85)*** (8.76)***

CRISIS -0.265 -0.259 -0.265 -0.258

(-6.93)*** (-6.72)*** (-6.91)*** (-6.71)***

MA 0.142 0.142 0.143 0.143

(7.64)*** (7.51)*** (7.69)*** (10.14)***

McFadden R-
Squared

0.006 0.1 0.156 0.157 0.003 0.096 0.156 0.157

LR-Stat 103.57*** 1669.33*** 2124.69*** 2088.74*** 51.99*** 1613.97*** 2114.69*** 2079.73***

N 88,520 83,668 65,902 63,446 88,545 83,668 65,902 63,446

Table XIX

Probability of Acquisition

Multivariate probit model on the full sample with a binary dependent variable equal to one if the firm is a successful bidder in year t  
and zero otherwise. Regressions 1-3 are run on the full sample of Compustat  firms while regression 4 is run on the full sample of 

Compustat  firms omitting the internal growth (IG) firms. FINLEV1 is measured as the ratio of total debt to the sum of total debt and 

the market value of equity. FINLEV2 is measured as the ratio of long-term debt to the sum of long-term debt and the market value of 

equity. GWTH is measured as the ratio of the sum of the book value of debt and the market  value of equity to total assets. SIZE is 
measured as the log of total sales. PROF is measured as the ratio of operating income to sales. LIQ is measured as the ratio of current 

assets to current liabilities. EFF is measured as the ratio of sales to beginning period total assets. DOL is measured as the ratio of 
operating expenses to total assets. TANG is measured as the ratio of net  fixed assets to total assets. MAT is measured as the rat io of 

long-term debt to total debt. Crisis is a dummy variable equal to 1 for years 2007-2009 and 0 otherwise. Worldwide M&A activity 
(MA) is measured as the log of total worldwide M&A activity in year t . Financial leverage, as well as all firm-specific independent 

variables, is measured as the deviation from the industry (2-digit SIC) median. z-statistics are in parentheses.

FINLEV1 FINLEV2

*, **, *** represent statistical significance at the 10%, 5%, and 1% levels respectively.
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Reg. 1 Reg. 2 Reg. 3 Reg. 4 Reg. 1 Reg. 2 Reg. 3 Reg. 4

C -3.019 -3.246 -3.491 -1.889 -2.975 -3.215 -3.429 -1.861

(-171.66)*** (-158.77)*** (-122.11)*** (-144.19)*** (-175.58)*** (-159.50)*** (-118.14)*** (-138.73)***

FINLEV1,t-1 -4.22 -3.398 -3.016 -1.291

(-38.20)*** (-29.15)*** (-21.62)*** (-20.10)***

FINLEV2,t-1 -4.508 -3.569 -3.265 -1.379

(-37.95)*** (-28.24)*** (-19.95)*** (-17.98)***

SIZE t-1 -0.262 -0.353 -0.172 -0.254 -0.346 -0.17

(-36.63)*** (-32.97)*** (-32.32)*** (-35.41)*** (-32.36)*** (-31.79)***

GWTH  t-1 0.108 0.104 0.062 0.117 0.115 0.067

(11.65)*** (10.11)*** (11.86)*** (12.25)*** (10.67)*** (12.26)***

PROF t-1 -0.313 -0.166 -0.359 -0.189

(-2.13)** (-2.24)*** (-2.47)** (-2.55)***

LIQ t-1 0.024 0.014 0.03 0.015

(2.12)** (3.50)*** (2.52)** (3.57)***

EFF t-1 1.333 0.597 1.386 0.618

(14.33)*** (13.67)*** (14.77)*** (14.04)***

DOL t-1 -1.21 -0.519 -1.284 -0.551

(-11.82)*** (-10.75)*** (-12.38)*** (-11.30)***

MAT  t-1 -0.561 -0.266 -0.211 -0.103

(-8.73)*** (-8.65)*** (-3.14)*** (-3.20)***

CRISIS -0.53 -0.221 -0.524 -0.217

(-6.80)*** (-6.42)*** (-6.73)*** (-6.35)***

McFadden R-
Squared

0.065 0.118 0.165 0.166 0.061 0.114 0.161 0.162

LR-Stat 2245.20*** 3824.26*** 3458.22*** 3444.40*** 2111.28*** 3700.89*** 3373.16*** 3362.83***

N 88,520 83,668 65,902 64,498 88,520 83,668 65,902 64,498

Table XX

Probability of Internal Growth

Multivariate logit  model on the full sample with a binary dependent variable equal to one if the firm is an internal growth firm in year t  and 
zero otherwise. Regressions 1-3 are run on the full sample of Compustat firms while regression 4 is run on the full sample of Compustat firms 

omitting the external growth (ACQ) firms. FINLEV1 is measured as the ratio of total debt to the sum of total debt and the market value of 

equity. FINLEV2 is measured as the ratio of long-term debt to the sum of long-term debt and the market value of equity. GWTH is measured as 

the ratio of the sum of the book value of debt and the market value of equity to total assets. SIZE is measured as the log of total sales. PROF is 
measured as the ratio of operating income to sales. LIQ is measured as the ratio of current assets to current liabilities. EFF is measured as the 
ratio of sales to beginning period total assets. DOL is measured as the ratio of operating expenses to total assets. TANG is measured as the 

ratio of net  fixed assets to total assets. MAT is measured as the ratio of long-term debt to total debt. Crisis is a dummy variable equal to 1 for 
years 2007-2009 and 0 otherwise. Financial leverage, as well as all firm-specific independent variables, is measured as the deviation from the 

industry (2-digit SIC) median. z-statistics are in parentheses.

FINLEV1 FINLEV2

*, **, *** represent statist ical significance at  the 10%, 5%, and 1% levels respectively.
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Table XXI 
Instrumental Variable Regressions 

Multivariate probit model on the full sample with a binary dependent variable equal to one if the firm is a growth firm in year t and 
zero otherwise. Regressions 1&2 represent growth through acquisition (ACQ) while regressions 3&4 represent growth through capital 

expenditures unrelated to acquisitions (IG). IV1 is an instrumental variable proxy for FINLEV1 measured as the expected value of 
FINLEV1 based upon the estimated coefficient from a least-squares regression against asset tangibility. IV2 is an instrumental variable 
proxy for FINLEV2 measured as the expected value of FINLEV2 based upon the estimated coefficient from a least-squares regression 
against asset tangibility. GWTH is measured as the ratio of the sum of the book value of debt and the market value of equity to total 
assets. SIZE is measured as the log of total sales. PROF is measured as the ratio of operating income to sales. LIQ is measured as the 
ratio of current assets to current liabilities. EFF is measured as the ratio of sales to beginning period total assets. DOL is measured as 
the ratio of operating expenses to total assets. TANG is measured as the ratio of net fixed assets to total assets. MAT is measured as 

the ratio of long-term debt to total debt. Crisis is a dummy variable equal to 1 for years 2007-2009 and 0 otherwise. Worldwide M&A 
activity (MA) is measured as the log of total worldwide M&A activity in year t. Financial leverage, as well as all firm-specific 

independent variables, is measured as the deviation from the industry (2-digit SIC) median. z-statistics are in parentheses. 
 

 ACQ IG 

 Reg. 1 Reg. 2 Reg. 3 Reg. 4 

C -3.945 -3.940 -1.550 -1.538 
 (-14.28)*** (-14.25)*** (-85.32)*** (83.25)*** 

IV1,t-1 -2.851  -6.486  
 (-9.90)***  (-28.43)***  

IV2,t-1  -2.816  -6.406 
  (-9.90)***  (-28.43)*** 

SIZE t-1 0.178 0.178 -0.169 -0.169 
 (26.84)*** (26.84)*** (-32.01)*** (-32.01)*** 

GWTH  t-1 0.033 0.033 0.070 0.070 
 (7.54)*** (7.54)*** (9.18)*** (9.18)*** 

PROF t-1 -0.931 -0.931 -0.111 -0.111 
 (-9.52)*** (-9.52)*** (-1.49) (-1.49) 

LIQ t-1 -0.011 -0.011 0.011 0.011 
 (-1.47) (-1.47) (3.85)*** (3.85)*** 

EFF t-1 0.972 0.972 0.745 0.745 
 (11.71)*** (11.71)*** (15.92)*** (15.92)*** 

DOL t-1 -1.355 -1.355 -0.733 -0.733 
 (-12.96)*** (-12.96)*** (-14.00)*** (-14.00)*** 

MAT t-1 0.326 0.326 -0.276 -0.276 
 (6.57)*** (6.57)*** (-9.13)*** (-9.13)*** 

CRISIS -0.28 -0.28 -0.244 -0.244 
 (-7.35)*** (-7.35)*** (-7.09)*** (-7.09)*** 

MA 0.132 0.132   
 (7.00)*** (7.00)***   

McFadden R-Squared 0.155 0.155 0.177 0.177 
LR-Stat 2101.56*** 2101.56*** 3705.69*** 3705.69*** 

N 65,873 65,873 65,873 65,873 
*, **, *** represent statistical significance at the 10%, 5%, and 1% levels respectively. 
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Reg. 1 Reg. 2 Reg. 3 Reg. 1 Reg. 2 Reg. 3 Reg. 4

C 0.122 0.123 0.122 0.134 0.134 0.134 0.133

(59.21)*** (47.06)*** (46.36)*** (86.12)** (85.81)*** (84.90)** (84.58)***

POSTACQ1 -0.055 -0.053

(-9.40)*** (-10.66)***

POSTACQ2 -0.051 -0.05

(-8.17)*** (-9.97)***

PREACQ1 -0.008 -0.008

(-1.55) (-1.57)

PREACQ2 0.007

-1.11

SIZE -0.007 -0.007 -0.007 -0.0008 -0.0009 -0.001 -0.001

(-2.05)** (-2.17)** (-10.57)*** (-1.27) (-1.46) (-1.64) (-1.80)*

GWTH -0.028 -0.034 -0.034 -0.022 -0.022 -0.022 -0.022

(-7.26)*** (-4.89)*** (-4.89)*** (-7.38)*** (-7.39)*** (-7.40)*** (-7.40)***

TANG 0.144 0.141 0.141 0.122 0.122 0.122 0.122

(19.71)*** (17.94)*** (17.97)*** (21.70)*** (21.74)*** (21.70)*** (21.75)***

PROF -0.177 -0.177 -0.178 -0.142 -0.142 -0.142 -0.142

(-28.58)*** (-28.58)*** (-28.53)*** (-27.64)*** (-27.63)*** (-27.61)*** (-27.59)***

LIQ -0.013 -0.013 -0.013 -0.009 -0.009 -0.009 -0.009

(-7.73)*** (-6.87)*** (-6.87)*** (-8.06)*** (-8.05)*** (-8.05)*** (-8.05)***

DOL -0.003 -0.003 -0.003 -0.007 -0.007 -0.007 -0.007

(-1.55) (-1.52) (-1.50) (-4.95)*** (-4.89)*** (-4.87)*** (-4.81)***

MAT 0.103 0.118 0.118 0.276 0.276 0.276 0.276

(31.54)*** (39.01)*** (38.92)*** (120.55)*** (120.51)*** (120.27)*** (120.32)***

TAX 0 0 0 0 -0.0003 0 0

(-2.66)*** (-2.61)*** (-2.61)*** (-2.92)*** (-2.84)*** (-2.85)*** (-2.91)***

REG -0.106 -0.104 -0.104 -0.107 -0.107 -0.107 -0.107

(-34.28)*** (-30.54)*** (-30.46)*** (-38.97)*** (-38.94)*** (-38.88)*** (-38.85)***

R-Squared 0.174 0.173 0.173 0.26 0.26 0.26 0.26

F-Stat 1568.59*** 1566.14*** 1559.96*** 2630.30*** 2626.09*** 2618.72*** 2618.21***

N 74,709 74,709 74,709 74,709 74,709 74,709 74,70974,709

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

0

(-2.61)***

-0.104

-(30.44)***

0.172

1559.74***

-0.013

(-6.87)***

-0.003

(-1.46)

0.118

(38.91)***

-0.034

(-4.89)***

0.141

(17.96)***

-0.178

(-28.53)***

0.006

-0.916

-0.007

(-10.64)**

0.122

(46.16)***

Table XXII

Financial Leverage Regressions-Acquisition Dummies

Ordinary Least Squares regressions with financial leverage as the dependent variable. FINLEV1 is measured as the ratio of total debt to the 

sum of total debt and the market value of equity in year t . FINLEV2 is measured as the ratio of long-term debt to the sum of long-term 

debt and the market value of equity in year t . POSTACQ1 (POSTACQ2) is a dummy variable equal to 1 if the firm became a successful 

bidder one (two) year(s) later. PREACQ1 (PREACQ2) is a dummy variable equal to 1 if the firm was a successful bidder one (two) year(s) 

prior. SIZE is firm size measured as the log of total sales. GWTH is the market-to-book ration measured as the ratio of the sum of the 
book value of debt and the market value of equity to total assets. TANG is the structure of assets in place measured as the ratio of net 

fixed assets to total assets. LIQ is liquidity measured as the ratio of current assets to current liabilit ies. PROF is profitability measured as 
the ratio of operating income to sales. DOL is operating leverage measured as the ratio of operating expenses to total assets. MAT is 

measured as the ratio of long-term debt to total debt. TAX is the average tax rate. Measured as the ratio of tax liability to taxable 
income. REG is a dummy variable equal to 1 if the firm belongs to a regulated industry (SIC 4900-4999) and zero otherwise. Financial 

leverage, as well as all firm-specific independent variables, is measured as the deviation from the industry (2-digit  SIC) median. t-statistics 
are in parentheses.

FINLEV1  FINLEV2

Reg. 4
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Reg. 1 Reg. 2 Reg. 3 Reg. 1 Reg. 2 Reg. 3 Reg. 4

C 122 0.121 0.122 0.134 0.134 0.134 0.134

(59.66)*** (58.53)*** (59.78)*** (86.62)*** (85.13)*** (86.56)*** (85.17)***

POSTIG1 -0.062 -0.048

(-9.53)*** (-8.94)***

POSTIG2 -0.036 -0.025

(-5.32)*** (-4.29)***

PREIG1 -0.043 -0.033

(-9.90)*** (-9.26)***

PREIG2 -0.019

(-4.51)***

SIZE -0.006 -0.006 -0.006 -0.001 -0.001 -0.001 -0.001

(-9.64)*** (-9.39)*** (-9.80)*** (-2.09)** (-1.89)* (-2.12)** (-1.93)*

GWTH -0.028 -0.028 -0.028 -0.022 -0.022 -0.022 -0.022

(-7.26)*** (-7.28)*** (-7.28)*** (-7.38)*** (-7.40)*** (-7.40)*** (-7.40)***

TANG 0.142 0.141 0.144 0.12 0.122 0.121 0.122

(19.50)*** (19.64)*** (19.70)*** (21.49)*** (21.65)*** (21.69)*** (21.73)***

PROF -0.177 -0.178 -0.18 -0.142 -1.42 -0.144 -0.143

(-28.61)*** (-28.56)*** (-28.67)*** (-27.66)*** (-27.61)*** (-27.74)*** (-27.67)***

LIQ -0.013 -0.014 -0.013 -0.009 -0.009 -0.009 -0.009

(-7.73)*** (-7.73)*** (-7.73)*** (-8.05)*** (-8.05)*** (-8.05)*** (-8.05)***

DOL -0.003 -0.003 -0.003 -0.007 -0.007 -0.007 -0.007

(-1.34) (-1.39) (-1.43) (-4.68)*** (-4.75)*** (-4.78)*** (-4.81)***

MAT 0.102 0.102 0.102 0.276 0.276 0.276 0.276

(31.38)*** (31.36)*** (31.23)*** (120.58)*** (120.38)*** (120.35)*** (120.38)***

TAX 0 0 0 0 0 0 0

(-2.66)*** (-2.66)*** (-2.66)*** (-2.91)*** (-2.91)*** (-2.91)*** (-2.91)***

REG -0.106 -0.106 -0.106 -0.108 -0.107 -0.108 -0.107

(-34.40)*** (-43.24)*** (-34.38)*** (-39.06)*** (-38.92)*** (-39.03)*** (-38.94)***

R-Squared 0.174 0.173 0.174 0.26 0.26 0.26 0.26

F-Stat 1571.50*** 1563.12*** 1575.79*** 2627.90*** 2620.31*** 2631.78*** 2622.88***

N 74,709 74,709 74,709 74,709 74,709 74,709 74,709

1564.76***

74,709

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

(31.38)***

0

(-2.66)***

-0.106

-(34.26)***

0.173

(-28.59)***

-0.013

(-7.73)***

-0.003

(-1.46)

0.102

(-9.41)**

-0.028

(-7.28)***

0.144

(19.73)***

-0.179

-0.022

(-4.45)***

-0.006

Reg. 4

0.121

(58.59)***

Table XXIII

Financial Leverage Regressions-Internal Growth Dummies

Ordinary Least Squares regressions with financial leverage as the dependent variable. FINLEV1 is measured as the ratio of total debt to the 

sum of total debt and the market value of equity in year t . FINLEV2 is measured as the ratio of long-term debt to the sum of long-term 

debt and the market value of equity in year t . POSTIG1 (POSTIG2) is a dummy variable equal to 1 if the firm became an internal growth 

firm one (two) year(s) later. PREIG1 (PREIG2) is a dummy variable equal to 1 if the firm was an internal growth firm one (two) year(s) 

prior. SIZE is firm size measured as the log of total sales. GWTH is the market-to-book ration measured as the ratio of the sum of the 
book value of debt and the market value of equity to total assets. TANG is the structure of assets in place measured as the ratio of net 

fixed assets to total assets. LIQ is liquidity measured as the ratio of current assets to current liabilit ies. PROF is profitability measured as 
the ratio of operating income to sales. DOL is operating leverage measured as the ratio of operating expenses to total assets. MAT is 

measured as the ratio of long-term debt to total debt. TAX is the average tax rate. Measured as the ratio of tax liability to taxable 
income. REG is a dummy variable equal to 1 if the firm belongs to a regulated industry (SIC 4900-4999) and zero otherwise. Financial 

leverage, as well as all firm-specific independent variables, is measured as the deviation from the industry (2-digit  SIC) median. t-statistics 
are in parentheses.

FINLEV1 FINLEV2
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Table XXIV 
Financial Leverage Regressions-Acquirer Sample 

Ordinary Least Squares regressions with financial leverage as the dependent variable measured as both the ratio of total 
debt to the sum of total debt and the market value of equity in year t-1 (FINLEV1). and the ratio of long-term debt to 

the sum of long-term debt and the market value of equity in year t -1 (FINLEV2).Volatility is measured as the standard 
deviation in quarterly operating cash flows over 2 (VOL2) and 5 (VOL5) years relative to year t.  The correlation 

between bidder and target cash flows is measured as the correlation in quarterly operating cash flows over 2 (CORR2) 
and 5 (CORR5) years relative to year t. SIZE is firm size measured as the log of total sales. GWTH is the market-to-
book ration measured as the ratio of the sum of the book value of debt and the market value of equity to total assets. 

TAX is the average tax rate. Measured as the ratio of tax liability to taxable income. TANG is the structure of assets in 
place measured as the ratio of net fixed assets to total assets. REG is a dummy variable equal to 1 if the firm belongs to 

a regulated industry (SIC 4900-4999) and zero otherwise. LIQ is liquidity measured as the ratio of current assets to 
current liabilities. PROF is profitability measured as the ratio of operating income to sales. DOL is operating leverage 
measured as the ratio of operating expenses to total assets. Financial leverage, as well as all firm-specific independent 

variables, is measured as the deviation from the industry (2-digit SIC) median. t-statistics are in parentheses. 
 

 FINLEV1 FINLEV2 
 Reg. 1 Reg. 2 Reg. 3 Reg. 4 

C 0.030 0.045 0.054 0.068 
 (2.97)*** (3.36)*** (5.94)*** (5.62)*** 

VOL2 -0.0002  -0.0002  
 (-6.16)***  (-5.82)***  

VOL5  -0.0002  -0.0002 
  (-4.02)***  (-3.87)*** 

CORR2 -0.020  -0.018  
 (-2.18)**  (-2.02)**  

CORR5  -0.051  -0.044 
  (-3.35)***  (-3.23)*** 

SIZE 0.024 0.020 0.019 0.016 
 (5.16)*** (3.26)*** (4.44)*** (2.86)*** 

GWTH -0.021 -0.041 -0.019 -0.036 
 (-3.02)*** (-6.58)*** (-3.15)*** (-6.46)*** 

TANG 0.161 0.162 0.151 0.164 
 (4.60)*** (3.45)*** (4.61)*** (3.66)*** 

PROF -0.092 -0.013 -0.078 -0.024 
 (-2.60)*** (-0.269) (-2.44)** (-0.55) 

LIQ -0.006 -0.004 -0.003 -0.0008 
 (-1.91)* (-0.77) (-1.03) (-0.19) 

DOL -0.038 -0.045 -0.030 -0.037 
 (-4.41)*** (-4.95)*** (-3.86)*** (-4.72)*** 

MAT 0.109 0.119 0.175 0.185 
 (7.10)*** (5.84)*** (13.80)*** (10.37)*** 

REG -0.047 -0.038 -0.064 -0.053 
 (-1.49) (-1.20) (-2.05)** (-1.60) 

TAX 0.000 0.002 0.002 0.003 
 (1.12) (3.86)*** (2.69)*** (6.06)*** 

R-Squared 0.210 0.253 0.254 0.297 
F-Stat 20.84*** 16.59*** 26.66*** 20.79***

N 872 552 872 552 
*, **, *** represent statistical significance at the 10%, 5%, and 1% levels respectively. 
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Table XXV 
Financial Leverage Regressions-Internal Growth Sample 

Ordinary Least Squares regressions with financial leverage as the dependent variable measured as both the ratio of total 
debt to the sum of total debt and the market value of equity in year t-1 (FINLEV1). and the ratio of long-term debt to 

the sum of long-term debt and the market value of equity in year t -1 (FINLEV2).Volatility is measured as the standard 
deviation in quarterly operating cash flows over 2 (VOL2) and 5 (VOL5) years relative to year t. SIZE is firm size 

measured as the log of total sales. GWTH is the market-to-book ration measured as the ratio of the sum of the book 
value of debt and the market value of equity to total assets. TAX is the average tax rate. Measured as the ratio of tax 
liability to taxable income. TANG is the structure of assets in place measured as the ratio of net fixed assets to total 

assets. REG is a dummy variable equal to 1 if the firm belongs to a regulated industry (SIC 4900-4999) and zero 
otherwise. LIQ is liquidity measured as the ratio of current assets to current liabilities. PROF is profitability measured 

as the ratio of operating income to sales. DOL is operating leverage measured as the ratio of operating expenses to total 
assets. Financial leverage, as well as all firm-specific independent variables, is measured as the deviation from the 

industry (2-digit SIC) median. t-statistics are in parentheses. 
 

 FINLEV1 FINLEV2 
 Reg. 1 Reg. 2 Reg. 3 Reg. 4 

C 0.002 0.011 0.032 0.036 
 (0.25) (1.16) (4.95)*** (4.17)*** 

VOL2 -0.0003  -0.0003  
 (-3.07)***  (-4.23)***  

VOL5  -0.0004  -0.0004 
  (-3.10)***  (-3.24)*** 

SIZE 0.016 -0.014 0.021 0.018 
 (4.49)*** (-2.86)*** (6.91)*** (4.37)*** 

GWTH -0.013 -0.020 -0.008 -0.013 
 (-4.09)*** (-6.54)*** (-3.50)*** (-5.10)***

TANG 0.053 0.048 0.065 0.042 
 (1.72)* (1.13) (2.39)** (1.06) 

PROF -0.120 -0.106 -0.114 -0.105 
 (-5.47)*** (-3.53)*** (-5.80)*** (-3.80)*** 

LIQ -0.004 -0.005 -0.003 -0.004 
 (-2.33)** (-1.77)* (-2.40)** (-2.09)** 

DOL -0.006 -0.009 -0.013 -0.015 
 (-0.94) (-1.11) (-2.70)*** (-2.05)**

MAT 0.044 0.042 0.138 0.149 
 (3.83)*** (2.50)** (16.03)*** (12.16)*** 

REG -0.141 -0.156 -0.131 -0.150 
 (-7.50)*** (-6.10)*** (-7.53)*** (-6.19)*** 

TAX -0.001 -0.001 -0.002 -0.002 
 (-0.75) (-0.82) (-1.75)* (-1.90)* 

R-Squared 0.129 0.150 0.229 0.247 
F-Stat 27.92*** 17.41*** 56.16*** 32.38***

N 1901 997 1901 997 
*, **, *** represent statistical significance at the 10%, 5%, and 1% levels respectively. 
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APPENDIX B: FIGURES 
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Figure 4: FINLEV1 - Acquirer Sample
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Figure 5: FINLEV1 - Internal Growth Sample 
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