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CHAPTER 1 
INTRODUCTION 

1.1 backgrounds and Problem review 

 How do firms choose their capital structure?  The capital structure puzzle 

remains unsolved since 1996. Although no one can solve this puzzle until now, many 

researchers believe that firm’s optimal capital structure or target leverage exists. 

There are many empirical studies that try to observe how firm pursue the target 

leverage, e.g. Fama and French (2002) found that there is a slow speed of leverage 

adjustment toward target leverage each year. However, in practice do firms pursue 

an optimal capital structure? If they do, when they achieve it, the capital structure 

should tend to be stable for a long period of time.  

Lemmon, Roberts, and Zender (2009) found relatively high firm fixed effects in panel 

leverage regressions, and suggested that there is a time invariant effect which drive 

the variation in leverage ratio. Moreover, they found that high levered firm’s leverage 

tends to remain at the same level for 20 years. However, the most recent paper 

from Deangelo and Roll (2015) published the opposite result. They found that 

leverage cross-sections are not stable over time with differences growing each year.  

The contrasting result leads to an interesting question. What drives the time variation 

in capital structure among these firms? One factor that has also played an important 

role in corporate finance and might be the source of instability is private equity. 
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Private equity is a source of investment capital from institutions and high net worth 

individuals. The purpose of private equity firm is to invest and acquire equity 

ownership in companies. Generally, to acquire other companies private equity firms 

have to do financing, which most of the financing is highly leveraged transactions 

(HLT). These highly leveraged transactions often refer as Leveraged Buyout (LBO) 

which is the acquisition of a company in which the buyer borrow a lot of money to 

finance its operation. The purpose of LBO is to allow companies to make large 

acquisitions without having to commit a lot of capital. After a private equity acquire 

the company. The target company's existing debt is usually refinanced and replaced 

with new debt to finance the transaction. Sometimes private equity uses leveraged 

recapitalization as a strategy with the purpose of either repurchasing shares or paying 

a large dividend. Leveraged recapitalization is also employed as a takeover defense 

strategy. Generally, firms that become private equity target firms have one thing in 

common which is its high debt capacity. Hence, to prevent their firms from takeover 

attempt, Private equity target firms usually do leveraged recapitalization to reduce its 

debt capacity. All of these transactions, LBO and Leveraged Recapitalization, directly 

affect the capital structure of target firms and indirectly affect the firms that have a 

high chance to become target firms. Thus, Private equity activities might be the 

determinant of the instability of capital structure. 
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1.2 Objective of the Study 

Hence, this study objective is to examine the capital structure stability of U.S. firms 

for both private equity target firms and general listed firms and answer the research 

question which is Do private equity activities drive the instability of capital structure?  

1.3 Contributions 

To my knowledge, there is no research recently has been studied about the Private 

equity activities and The Corporate Capital structure stability. One motivation behind 

this work is aiming to find the source of capital structure instability which might 

relate to other important issues in corporate finance. There are seven chapters in this 

thesis Chapter1 present the Introduction and motivation behind this thesis while 

Chapter2 provide the literature reviews of past related researches in both capital 

structure and private equity. Chapter 3present how I developed the hypothesis 

Chapter4  shows the Data and Descriptive statistic of each sample Chapter5 show 

the methodology to answer the research question which will provide 1. The 

evidence of the instability of corporate capital structure 2. Analysis of the source of 

instability. 3. The relationship between, Leveraged Buyout and Leveraged 

recapitalization. Chapter6 provide the robustness test and Chapter7 show the 

conclusions of this thesis. 
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CHAPTER 2 
LITERATURE REVIEW 

2.1 Capital structure literatures 

2.1.1 Mainstream Capital structure Theories 

The very first paper which discussed on capital structure is written by Modigliani and 

Miller (1958). They came up with two propositions Proposition I: “the market value of 

any firm is independent of its capital structure” and proposition II the expected rate 

of return is a linear function of the debt to equity ratio. These results make a better 

understanding of the capital structure decision. In 1963 they took tax benefit of debt 

into account and claimed that the firm value will increase as long as it increases its 

debt.  

Contrast with MM theory, trade-off theory by Kraus and Litzenberger (1973) stated 

that by increasing debt financing the company can take a tax benefit, but at the 

same time it also increases the financial distress which is the chance of being 

bankrupt or “Bankruptcy cost”. Warner (1977) also analyzed in more detail and 

found that Bankruptcy costs can be considered as two different portions which are 

direct and indirect costs. Jensen and Meckling (1976) introduced “Agency theory”. 

The main importance of this theory is when a company wants to create an optimal 

capital structure not only tax benefit or bankruptcy cost that have to consider but 

the agency problem should take into account also. In 1984 Myers and Majluf 



 

 

5 

answered to the question “How do firms choose their capital structure?” by saying 

“We don’t know”. The pecking theory by Myers stated that there are asymmetries 

information between the insider and outsider, so when a firm want to raise funds. 

The firm will prefer inside fund more than outside fund and when internal fund are 

not sufficient. The firm will issue debt before equity because of 2 reasons 1. Tax 

benefit 2. Equity issuing might signal that the firm overvalue.  

Baker and Wurgler (2002) proposed “Market timing theory” which pointed that Firm 

capital structure decisions can signal the sign to shareholders. Firm will issue equity 

when it’s overvalued and repurchase equity back when it’s under-value. So when a 

manager wants to adjust the firm capital structure they should aware of Market 

circumstances. Finally, Although there is no clear answer which theory can better 

explain the capital structure, many papers confirm that firm’s target leverage exists. 
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2.1.2 The stability of corporate capital structure 

Lemmon, Roberts, and Zender (2008) started their research by gathering data from 

CRSP-compustat dataset and create two sample groups which are 1. Nonfinancial US 

firms for the period between 1965 and 2003 2. Subsample of sample1 but selected 

only firms that have at least 20 years of non-missing Book leverage to eliminate 

Survivorship bias. They found highly significant firm fixed effects in panel leverage 

regressions, and claimed that there is a time invariant effect which drives the 

variation in leverage ratio. Moreover, they found that High (low) levered firms tend to 

remain as such for over two decades. 

 

2.1.3 The evidence of instability (DeAngelo & Roll, 2015) 

The objective of this paper is to examine the corporate capital structure’s stability 

over a long horizon. This paper found that leverage cross-sections are not stable over 

time with differences growing each year. To test the stability of capital structure, the 

authors used the sample of 15,096 industrial firms over 1950 to 2008 and separated 

into two subsets 1. Firms with 20 or more years 2. Firms listed from 1950 to at least 

2000 this subset is called “constant composition”. 

First, the authors introduced the instability of capital structure by plotting the book 

leverage with market leverage across time to see leverage in each year. They found 

that the individual firm’s leverage is not stable over time. A numbers of firms that 

their leverage deviate more than 0.1 from their initial book leverages for at least 10 
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and 20 years are 50.3% and 9.9% respectively. These numbers can be interpreted 

that 1. No firms have permanent, stable capital structure, however in some cases; it 

can be stable within the sub period especially for a low leverage firm. 2. Although 

the evidence of stable capital structure can be seen in high leveraged firm but it’s 

almost always temporary. 

 Second, the authors trying to show the importance of firm-specific, time-

series variation in leverage by comparing the adjusted-R square between several 

models which differ in component in Time and firm dummy. The result shown 

model which included firm-decade interaction effects have a greater Adjusted R 

square.This result implied that the corporate capital structure is not stable over time.   

 Finally, to test stability in cross-section. The author measured by study 

relation of leverage among different times. Stability of the leverage cross-section 

means that a firm’s current high or low leverage (relative to other firms) reliably 

predicts a comparable relative position in future cross-sections. The result showed 

that leverage cross-sections are not stable over time with differences growing each 

year. 
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2.2 Private equity literatures 

2.2.1. The role of Leverage in private equity 

The core of the private equity business model is “leverage”. The word leverage 

means    an investment strategy of using borrowed money to generate outsized 

investment returns. But in the private equity world, it means “borrow cheap buy 

high”. In 2007 Guy Hands, founding partner of the private equity firm Terra Firma, 

said that “We buy stuff with cheap debt and arbitrage on the difference with equity 

markets.” 

Many researchers have tried to understand more about the role of leverage in 

private equity firms. Appelbaum and Batt (2014) published the book called “Private 

Equity at Work: When Wall Street Manages Main Street” which show that leverage is 

at the core of the private equity business model. Private equity partners put up $1 to 

$2 for every $100 that pension funds and other investors in their PE funds contribute. 

They typically finance the buyout of a Main Street company with 30 percent of the 

money coming from the PE fund and 70 percent borrowed from creditors.  

Moreover, there are researchers who try to study the capital structure of private 

equity firms. Axelson et al. (2009) presents a model of the financial structure of a 

private equity firm. In the model, a firm can finance its investments either ex ante, by 

pooling capital across future deals, or ex post, by financing deals when the GP finds 

out about them. The result shows that financial structure matters because managers 

have better information about deal quality than potential investors. In 2013 they also 
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published another paper which suggests that the capital structure of buyouts 

requires a different explanation from that of public firms. Market conditions are 

important determinants of the level of leverage in buyouts, the structure of that 

leverage, the pricing of deals, and even the returns of the private equity funds 

making the investments. 

2.2.2. Private equity activities as Takeover defense strategy 

The use of leveraged transactions, e.g. Leveraged buyout or leveraged 

recapitalization is not only dispersed among private equity firms. There are many 

incidents that show the use of leveraged transaction among general listed firms, 

especially in the case of merger and acquisition. To prevent the unfriendly takeovers, 

the management of the firm usually employs Leveraged buyout or leveraged 

recapitalization. Bae and Simet (1998) found the significant positive abnormal return 

during the transaction announcement period.  While Carow and Roden (1997) found 

that During the transaction date firms with either high free cash flow or low Tobin’s q 

have higher abnormal returns. Handa and Radhakrishnan (1991) who studied 42 

leveraged recapitalizations by takeover targets. They suggested that Restructuring 

might not be the main primary managerial motive. In fact, leveraged recapitalization 

is strategic game-playing by management to survive an acquisition attempt. They 

found that there is an initial increase in leverage at the completion of recap. All firms 

prefer to subsequently unload debt irrespective of their performance. 
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CHAPTER 3 
HYPOTHESIS DEVELOPMENT 

The primary objective of this study is to find out whether private equity activities 

drive the instability of capital structure. Generally, After Private equity transaction, 

e.g. leveraged buyout (LBO). The target company's existing debt is usually refinanced 

(although it can be rolled over) and replaced with new debt to finance the 

transaction. Sometimes private equity use Leveraged Recapitalization as a strategy 

with the intention of either paying a large dividend or repurchasing shares. All of 

these transactions, LBO and Leveraged Recapitalization, directly affect the capital 

structure of target firms and indirectly affect the firms that have a high chance to 

become target firms. 

Hence, in the long horizon, both target firms and general listed firms which have a 

high likelihood to become a private equity target should have a less stable capital 

structure than other listed firms. This study predicts that when compared with 

general listed firms. Firms with, related to private equity activities will have a less 

stable capital structure. 

HYPOTHESIS: Firms with, related to private equity activities will have a less stable 

capital structure compared to the general listed firms. 
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CHAPTER 4 
DATA AND DESCRIPTIVE STATISTIC 

The detail of leveraged buyout transactions can be found on Thomson One Banker 

database. This database contains information on the details of the transaction, such 

as the target and acquires information (name, industry, SIC, business description, 

transaction, etc.)  There are 9,485 deals which classified as leveraged buyout that 

were announced between 1990 and 2013 in the United States. The number of LBO 

transactions during 1990 to 2013 is shown in figure1 while the full details of 

transactions are provided in the appendix section. 

 

Figure1 shows the number of LBO Transactions between 1990 and 2013 
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From the list of LBO target firms, I only selected a list of all US firms that appear as 

targets by private equity in at least one transaction. The result from using this 

criterion is the Private equity LBO target firm list which contains 3,904 deals. For each 

of these private equity target firms I extract financial information e.g. total assets, 

revenue, book debt etc. from the compustat database. Eventually, I get the LBO 

sample that contains 282 firms and 3,116 firm-year observations. As a common 

practice in capital structure research, I exclude firms in banking (SIC 6000-6999) and 

utilities (SIC 4900 to 4949) sectors. 

To compare the capital structure, stability between general listed firms and LBO 

target firm, it’s necessary to create another sample that represents the general listed 

firm.  Moreover, to prevent the selection bias problem, I have to do matching as 

follows. First, each LBO firm is paired with similar non-LBO firms. By using following 

criteria 1) non-LBO firms need to have the same activity as the LBO firm at the SIC-4 

or SIC-2 digit 2) the revenue of non-LBO firms cannot deviate more than 20% from 

those of the LBO firm at the end of the fiscal year preceding the deal. 3) Each firm 

has to have data on compustat more than 10 years.   After applying these criteria I 

get the samples that contain 5,626 and 23,680 Firm-year observations for Matched 

SIC 4-digit sample and SIC 2-digit respectively. 

Finally, in order to represent the entire firm (both LBO and non-LBO target firms) I 

construct the sample from compustat database by using only one criterion that is 
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each Firm in the sample has to have data on compustat more than 20 years. The 

result is compustat sample that contains 1,623 firms and 37,971 firm-year 

observations. 

Table I reports summary statistics of each sample. There are 12 key financial items in 

the table: (1) Total Assets (2) Cash (3) Invested Capital (4) Intangible Assets (5) Income 

tax (6) EBITDA (7) Book Leverage (8) Cash ratio (9) ROIC (10) Log(sale) (11) Tax ratio 

(12) Tangible Assets. All of these financial items are the input variables that often 

classified as Determinants of Firm's Financial Leverage. Some variables such as Cash, 

Total assets or EBITDA can be tracked directly from compustat database, however 

there are some variable that I have to calculate further. The definition of each 

variable is presented in Table II. 
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Table II Variables Definition 

Table II showed the definition of each variable that was used in this study. There are 

6 main variables as follow 

Variable Definition 

Book leverage  It is expressed as total book debt/total assets 

ROIC Return On Invested Capital equal to (operating income 

before taxes plus interest expenses) divided by “Invested 

Capital”  

Effective tax rate  The ratio of Income tax divided by total revenue 

Cash ratio The ratio of net cash divided by total assets 

Tangibility  The ratio of Tangible assets divided by total assets 

Free cash Flow Income Before Extraordinary Items plus  

Depreciation and Amortization less 

Cash Dividends less  

Non-Equity and Minority Interest Dividends Paid less 

Equity Dividends Paid less  

Capital Expenditures or Additions to Fixed Assets. 

Free cash flow to revenue 

(FCFR) 
The ratio of free cash flow divided by total revenue 

* All items that were used as an input of each ratio was retrieved from compustat directly 
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It can be seen from the Table I that the LBO sample, Matched 2 digits and 

Matched 4 digits sample have very similar characteristics in many variables E.g. Free 

cash flow, ,Total assets, ROIC, Invested Capital except Book leverage.However, these 

numbers look very contrast with compustat sample. The difference between 

compustat sample and other samples can be seen in most ratio variables the reason 

for such a difference are 

(1) Effective tax rate 

The interest expenses are tax deductible. Given the fact than LBO transactions are 

always referred as a highly leveraged transaction or high debt financing. Thus, it’s not 

surprising that the tax benefits are a large source of wealth in LBOs (Kaplan, 1989). 

Marais, Schipper and Smith (1989) present evidence that tax savings are correlated 

with the LBO premium. Hence, followed the Tax- savings hypothesis, the Effective tax 

rate of firms in LBO sample is greater than compustat sample. 

(2) Tangibility and Cash ratio 

When compared between firm with substantial tangible assets and another one that 

have fewer assets. Firm with substantial tangible assets are favored because In the 

case of Bankruptcy, The more tangible assets, the more guarantees that the creditor 

will not lose all assets. Hence, Assets that can easily transferable when there is a 
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financial difficulty also increases a firm’s attraction to become an LBO target. Hence, 

LBO sample should have greater tangibility and cash ratio than compustat sample 

(3) Leverage  

A high borrowing capacity will be a key factor in the success of the LBO transactions. 

A company with no debt and high free cash flow is a great candidate for an LBO 

target firm given the fact that Private equity can buy the company with senior debt 

and use the free cash flows of the company to pay the principal and interest due. 

This characteristic is also shown in LBO sample, matched 4digit and matched 2digit 

samples which have quite lower leverage when compared with compustat sample.  

 

(4) ROIC and Log (sale) 

Desbrières et Schatt (2002) showed that LBO target firms tend to have more 

profitability when compared to its peers. They find that acquired firms are more 

profitable than industry average prior to the LBO transaction. This result is also 

consistent with the LBO sample in my study that have higher ROIC which tended 

toward significance (p=0. 16) when compared with Compustat sample. 
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(5) Free cash flow 

IN 1976 jensen and meckling introduced the Free Cash Flow Hypothesis, which shows 

that When there is a large Free cash flow manager will have an incentive to waste 

organizational resources on negative NPV projects, rather than pay out the excess 

cash to shareholders. There are many evidences show that firm with high likelihood 

to become LBO target will have free cash flow more than general firm. For instance, 

Tim Opler and Sheridan Titman (1993), find that firms that initiate LBOs can be 

characterized as having a combination of unfavorable investment opportunities 

(lowTobin'sq) and relatively high cash flow. This characteristic is also shown in my 

sample. FCFR from LBO sample, matched 4digit and matched 2digit samples have 

higher FCFR with significance level than compustat sample. 
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CHAPTER 5 
METHODOLOGY 

5.1 THE EVIDENCE OF INSTABILITY 

According to Deangelo and Roll (2015), they construct two different models that can 

measure time-series variation in leverage as these following models 

                                           (1) 

                                                          (2) 

 

The dependent variable is the ratio of total book debt to total assets (Debt/TA) it or 

Book leverage where firms are indexed by i and years are indexed by t. The 

difference between model (1) and model (2) is that the model (2) includes 

interaction effects for a given firm which are assumed to be constant within each 

quinquennial (5 years). In other word, it means that the model (2) allows firm fixed 

effects to vary across 5 years. Hence, if the firm capital structure is stable, Model (1) 

should be the more suitable model to explain the time-series variation in leverage 

However, if the firm capital structure is not stable over time, Model (2) should be the 

more suitable model. To measure the goodness of fit of each model, I run Model (1) 

and Model (2) to obtain Adjusted-R2 of each model. The results of regression are 

shown in table III. 
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The results indicated that firm-quinquennial interaction effects are greatly significant. 

In panel A report results from compustat sample. There is a statistically significant 

increase in Adjusted-R2 more than 0.5 from 0.2034 to 0.7066 when include firm-

quinquennial interaction effects. This result also consistent with other samples, e.g. 

In Panel B shows that for both matched 4 digits and matched 2 digits, The Adjusted-

R2  increase from   0.5709 to 0.7372 and 0.3549 to 0.5634 respectively when include 

firm-decade interaction effects. These results still hold even I add other control 

variables that often classified as Determinants of Firm's Financial Leverage as in Rajan 

and Zingales (1995) into the model, e.g. Log (sales), EBITDA (profitability), and Asset 

tangibility.  

All of these results implied that explanatory power from Model (2) which allows firm 

fixed effects to vary across 5 years is better than model (1) which mean that the 

Corporate capital structure is not stable as many researchers believe.  

This result is consistent with Deangelo and Roll (2015) who stated that leverage 

cross-sections are not stable over time with differences growing each year. They also 

suggested that firm-specific, time-series variation in leverage is systematically 

important, as previous studies have reported for cross-firm variation. Hence, the 

question that remains open is what drives the instability of capital structure. The 

next step of my study is to identify the source of instability and answer the research 

question which is Do private equity activities drive the instability of capital structure? 
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5.2 IDENTIFY THE SOURCE OF INSTABILITY 

To find out that the private equity activities drive the instability of capital structure, 

it’s necessary to find the correlation between private activities and the instability of 

capital structure. After running the regression of Model (1), Not only the Adjusted-R2 

that will receive but also the residual (ε) which represent the “Excess leverage”. The 

higher excess leverage suggests that corporate The capital structure decision is likely 

related to private equity activities. I can use this residual (ε) as a representative of 

instability. The only thing that's left is the representation of private equity activities 

so I have to construct another model that can represent the private equity activities 

which is following the model 

 

                             (3) 

  

Model (3) is a probit model that identifies the likelihood of a firm being the target of 

private equity in a particular year. Where the dependent variable is       Which is a 

dummy variable that takes the value of 1 if private equity transaction (e.g. LBO) is 

made in year t otherwise its value will equal to zero. The matrix Xi,t contains firm-

specific variables that the literature has identified as determinants of the likelihood 

that a firm is an private equity target, namely firm size (measured by revenue), the 

leverage, the level of income taxes, the firm’s profitability (measured by ROIC), 

liquidity (proxied by cash divided by total assets). The definition of each variable is 

shown in Table II in the previous section. 
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The predicted value from regression model (3) is called the propensity score. Its 

interpretation is that it measures the probability, as predicted by the model, that a 

firm becomes a private equity LBO target in a given year. In other words, firms with 

similar propensity scores share similar characteristics, that lead to being a private 

equity target.  

The last step is to find the correlation between private activity transaction and the 

instability of capital structure. Let ρ (ԑ, propensity score) denote the correlation 

between the residual (ԑ) and propensity score from Model (3). The higher correlation 

suggests that  The corporate capital structure decision is likely related to private 

equity activities.  

However, by calculating the correlation between the residual (ԑ) and 

propensity directly, It can be viewed as an unconditional methodology. The 

unconditional term refers to the fact that this method  still doesn't take the effect of 

industry, year and firm into account. The different industry might affect this 

correlation in the different way as well as the time and firm. Hence , To prevent and 

correct this problem, This study also develops other models that can capture the 

correlation between private activity transaction and the instability of capital structure 

as follows Model (4) is the regression with robust standard errors which I regress 

excess leverage on propensity score with both industries (2-digit SIC) and year fixed 

effects. 
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While the model (5) is the same as the model (4) the only difference is that 

in this model excess leverage is regressed on both firm and year fixed effects. These 

two models can be viewed as a conditional method which refers to the fact that this 

method already take the effect of industry, year and firm into account 

                                                       

                                   
(4) 

                                                       

                        

(5) 

 

Table IV shows the result from probit regression of all samples which include 

compustat Sample, Matched SIC-4 digit sample and Matched SIC-2 digit sample. 

The result  of the correlation between the residual (ԑ) and propensity score from 

Model (3) and The result of regressions from model (4) and model (5) is shown in 

Table V 
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Table IV 

Analysis the source of instability 
 

Table IV reports the Log likelihood statistic from three multivariate probit regressions. 
The dependent variable is a dummy variable that takes the value of 1 if Leveraged Buyout is 
made in year t. The independent variables are firm-specific variables that the literature has 
identified as determinants of the likelihood that a firm is a Leveraged buyout target, namely firm 
size (measured by Revenue), Leverage, the level of income taxes, the firm’s profitability 
(measured by ROIC), liquidity (proxies by cash divided by assets).  

Variables 
Compustat 

sample 
Matched SIC-2 

digit 
Matched SIC-4 

digit 
Leverage -0.00117 0.134*** 0.158* 

 
(-0.10) (3.71) (2.54) 

Cash ratio -0.135 -0.480*** -0.293* 

 
(-1.12) (-3.79) (-1.99) 

ROIC 0.000247 -0.00179 -0.00345 

 
(0.09) (-0.41) (-0.58) 

Log(sale) -0.0885*** 0.0561* 0.0823** 

 
(-5.80) (2.54) (3.21) 

Effective tax 
rate 

-0.000746 -0.0253** -0.0211* 

 
(-0.72) (-2.71) (-2.19) 

Tangibility -0.696*** -0.182* -0.315** 

 
(-8.50) (-2.20) (-3.29) 

FCFR 0.00107 0.00524* 0.00409 

 
(1.59) (2.39) (1.68) 

N 45151 30761 12727 

Number of firms 2239 1305 319 
 

T statistics in parentheses * p<0.05, ** p<0.01, *** p<0.001 
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Table V 

The correlation between the excess leverage and propensity score 
 

Table V reports the correlation between the residual (ԑ) with is a represent of an excess leverage 

and propensity score by using three different method First, This study calculate correlation 

directly while the other two methods use the regression method which are model (4) and Model 

(5) where the model (4) is the regression with robust standard errors which I regress excess 

leverage on propensity score with both industries (2-digit SIC) and year fixed effects While the 

model (5) is the same as the model (4) the only difference is that in this model excess  leverage 

is regressed on  both firm and year fixed effects. Panel A reports the result from the first method 

while Panel B reports the result from model (4) and Panel C reports the result from model(5) 

Panel A 

 

  

Correlation between the residual 

(ԑ) and propensity score P>|t| 

Compustat sample  0.0727 0.0000 

Matched SIC 2 digit 0.4830 0.0000 

Matched SIC 4 digit 0.3050 0.0000 

 Panel B 

  

 

Coef. 

Robust 

Std. Err. t P>|t| 

[95% 

Conf. Interval] 

Compustat sample  Propensity score 1.82034 2.18712 0.83 0.405 -2.468656 6.109337 

Matched SIC 2 digit Propensity score 61.11658 9.383791 6.51 0.000 42.7076 79.52556 

Matched SIC 4 digit Propensity score 20.70795 6.747061 3.07 0.002 7.433436 33.98247 
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Panel C 

  

 

Coef. 

Robust 

Std. Err. t P>|t| 

[95% 

Conf. Interval] 

Compustat sample  Propensity score .9510466 1.032769 0.92 0.357 -1.074239 2.976333 

Matched SIC 2 digit Propensity score 24.28266 9.404838 2.58 0.010 5.832392 42.73293 

Matched SIC 4 digit Propensity score 6.883523 2.433291 2.83 0.005 2.09614 11.67091 

 

According to the results of Compustat sample, the only significant variable predicting 

the likelihood of LBO is Log (sale) and Tangibility which has both negative coefficient 

significantly. This result shows that LBO targets are more likely to have a less revenue 

and tangible asset in their balance sheet more than general firm. This result seem 

contrast to the normal characteristics of the firm that have a likelihood to become 

LBO target firm. One explanation behind this result is that there might be some 

selection bias in the compustat sample. The Compustat sample is created by 

selecting only firm that has year on Compustat more than 20 years Hence, It means 

that every firm in this sample seems to be the successful firm that survive  in the 

long run. So it’s not surprising that on average the Compustat sample will have 

higher revenue, tangible assets more than LBO target firms and make the result of 

the probit regression to be negative. 
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The second and third column reports the result for Matched SIC-4 digit sample and 

Matched SIC-2 digit sample respectively. It seems that the profitability (Log (sale)) is 

still the main motive to make the firm have a higher likelihood to become an LBO 

target.  

Table V shows the correlation between the residual (ԑ) and propensity score 

from three different methods. The higher correlation suggests that  The corporate 

capital structure decision is likely related to private equity activities. The result shows 

that all samples show the statistically significant positive correlation, especially, for 

both Matched SIC 2 digit and Matched SIC 4 digit sample that show the high 

correlation which are 0.4830 and 0.3050 respectively with a p value less than 0.0001.  

Moreover, These results also consistent with the result of the regression 

model (4) and Model (5) which show the same positive coefficient sign, especially for 

both Matched SIC 2 digit and Matched SIC 4 digit which have the high positive value 

with a p value less than 0.01. Apart from the high coefficient value , When I look at 

the industry that have the highest amount of LBO deal during 1990 to 2013 which 

are Business Service (1,362 deals) Industrial, Commercial Machinery and Computer 

Equipment (506 deals), Engineering, Accounting, Research (452 deals), Management 

and Related Services (397 deals). The amount of LBO deals of these industries 

increases from time to time and interestingly, I found that the average leverage by 

industry-year is moving in the same ways as the number of LBO deals 
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Figure2 shows the number of LBO deals in the Business Service industry and 

The average leverage over time. 
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To confirm the result that the private equity activities are actually related to 

the instability of capital structure, this study also adjusts the Model (1) and Model (2) 

to explain about this correlation by adding the propensity scores as an independent 

variable. 

    

    
                              

                                        

(6) 

    

    
                                             

                                        

(7) 

The expected result from Model(6) and Model(7) That this thesis focus is still the 

same as before which is the Adjusted R square that represent the explanatory power 

of the model. The results of the regression are reported in the Table VI 

In panel A The result shows that The Adjusted R square from model (6) and (7) 

which included propensity scores as an independent variable increase greatly when 

compared with the Adjusted R square from Model (1) and Model (2). However the 

increase in Compustat sample is not significant which is opposite from Matched 2 

and 4 samples with shows the statistically significant at every level. This result 

indicated that when adding the propensity scores into the model the power of 

explanatory power increase dramatically, which implied that the likelihood of the 

firm becoming a private equity target is associated with the instability of the capital 

structure. And the reason why the Adjusted R square from  compustat sample is not 

significant might be that this compustat sample contains firm that have a lower 

likelihood to become an LBO target when compared to Matched 2 and 4 samples 
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(Matched 2 and Matched 4 samples only contain firm that have a similar 

characteristic to LBO sample which shown in Table I). This result still holds even I 

add another control variable, e.g. Log (sale), EBITDA, Tangibility etc. into regression 

the result reported in Panel B shows that the Adjusted R square significantly increase 

at every level. 

Finally, The interesting point in this result is that When I regress the Book leverage in 

the model (2) which allow firm fixed effect to vary across 5 years (quinquennial) the 

Adjusted R square increase greatly which mean that There is time series variation in 

leverage. However, when adding propensity scores which can be varied across time 

(not limited to quinquennial) the Adjusted R square even increase greatly (move up 

to more than 0.8) which can  interpret that private equity might be the Time-series 

factor that   drive the time-series variation in leverage.  

All of these results implied that corporate capital structure decision is likely related 

to private equity activities. One possible explanation for this result is that generally, 

when firms face with a high probability that their firms will become target firms. The 

management might decide to do a takeover defense strategy. The common strategy 

that firm normally used is “Leveraged Recapitalization”     
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As I mentioned in previous part, firms that become private equity target firms usually 

have one thing in common which is its high debt capacity. Hence, to prevent their 

firms from Takeover. Private equity target firms usually do leveraged recapitalization 

to reduce its debt capacity. With this assumption it means that not only actions from 

private equity will make the corporate capital structure less stable, but activities like 

Leverage Recap from general listed firms might be the source of capital structure 

instability.  

Finally, Table VII divided all firms in the Compustat database into quartile by using 

Propensity score. The result shows that firms that have the high propensity score 

have the same characteristic in common which are high revenue have a lot of 

tangible assets, high income tax 
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5.3 LEVERAGED RECAPITALIZATION AND LEVERAGED BUYOUT 

As I mentioned in previous part Leveraged Recapitalization is also used as a takeover 

defense strategy. Hence, the goal of this section is to find whether Firms tend to do 

Leveraged Recapitalization if they face with the threat that their firm might become 

LBO targets.  

So to analyze this issue I have to create another sample called “Leveraged 

Recapitalization sample”. Thomson Reuters LPC is used to retrieve the information of 

companies that involved with leveraged loans which have a purpose of 

Recapitalization, Dividend recapitalization and Stock repurchase between 1990 and 

2012. compustat database is also used to retrieve financial information. There are 

1,781 loans, 773 firms and 11,405 firm-year observations in the Leveraged 

Recapitalization sample 

Next, I have to construct another model that can explain the relationship between 

Leveraged Recapitalization and Leveraged Buyout. The model was shown below 

 

                                         

                                                                

(8) 

 

Model (8) is a probit model. The dependent variable is a dummy variable that takes 

the value of 1 if Leveraged Recapitalization is made in year t. for the independent 

variables, The matrix Hi,t contains the firm-specific variables that are identified as 
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determinants of likelihood that firm will do Leveraged recapitalization which is very 

similar to the variables in the model (2) e.g. Leverage, Tangibility, Profitability. 

Another Independent variable ActualLBO is dummy that will take a value of 1 for the 

firms that pass all following criteria 1. Firms are in the same Industry (Both SIC-2digit 

and SIC4-digit) as Leveraged recap firms 2. There is an LBO happen in this industry 

one year before the leveraged recap event. 

The last independent variable is LBOlikelihood which the result from model (3) is. Its 

interpretation is that if the likelihood of doing Leveraged Recap increases when the 

firm is facing with a high chance of being LBO targets, the coefficient should have a 

statistically significant positive sign. The results of probit regression are shown in 

Table VIII 
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The result from Table VIII shows the statistically significant positive coefficient 

sign of propensity scores in every regression. These results implied that when firm 

face with high probability to become LBO targets, there is a higher chance that firm 

will do leveraged recapitalization. This result also consistent when look at the 

coefficient on LBO condition which also have the positive sign. 

Overall, the results from all previous Tables implied that the corporate 

capital structure is not stable over time and the related private equity activities both 

Leveraged Buyout and Leveraged recapitalization are one source of the instability. 

The instability that happened from these activities is not affected, only Target firms, 

but also other listed firm because by facing with a high chance of becoming Target 

firms, to prevent their firms from Takeover. Management of firms usually decides to 

do leveraged recapitalization as a takeover defense strategy to reduce its debt 

capacity. All of these transactions, LBO and Leveraged Recapitalization, directly affect 

the capital structure. 
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CHAPTER 6 
ROBUSTNESS CHECK 

To confirm that the private equity activity is one of the factors that drive the 

instability of capital structure, the event study methodology was applied by 

constructing the event window to test the leverage stability of firms that have a high 

chance to become private equity target firms before and after the transaction date.  

Event Window: The event window is Average leverage movement observation period 

of how stable of corporate capital structure. Which I determine from the average of 

leverage of firms which have similar characteristics, e.g. Industry, Profitability  these 

Average industry leverage are also the same as average leverage from Matched SIC-2 

digit samples I defined event window as ±2 years from a private equity transaction 

(t=0) 

 

Figure I: Illustration of how to construct an Event window 
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To calculate the Average leverage movement observation, I collected the 

Leverage at each time observation from Matched SIC-2 digit and Matched SIC-2 digit 

samples and run the following regression. 

    

    
                             

                                          

 

(9) 

 

The focus of this study is the coefficients of time dummies that interpret as an 

“Excess leverage” the positive coefficient mean that on average at a time t firm that 

have a high chance to become private equity target firms has leverage more than 

usual. The results of the regression are shown in table IX 
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Table IX 

 
Table IX reports the outcome from the regression where. The dependent variable is the ratio 
of debt to total assets (Debt/TA) it where firms are indexed by i and years are indexed by t. The 
independent variables are SIC dummies, Year dummies and time dummies. The focus of this 
study is the coefficients of time dummies that interpret as an “Excess leverage”. Finally, to 
prevent the perfect collinearity problem I drop one dummy variable which is time-2 variable.  
 

Event window 
Matched SIC-2 digit 

leverage 

Robust 

standard 

error 

Matched SIC-4 

digit leverage 

Robust 

standard 

error 

     Time-1 -0.000347 0.0069036 0.0157 0.0097095 

 
-0.96 

 
-0.106 

 
     Time0 0.0128 0.0087552 0.0424** 0.0180401 

 
-0.143 

 
-0.019 

 
     Time+1 0.0195* 0.0108604 0.0650** 0.0257121 

 
-0.072 

 
-0.012 

 
     Time+2 0.0187 0.0115918 0.0657*** 0.0237511 

 
-0.107 

 
-0.006 

 
N(Cluster firms) 1575  406  

N(Time-year 

observations) 
10735  2365  

 * p<0.1, ** p<0.05, *** p<0.01 
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The result shows that there is a statistically significant positive coefficient on 

leverage at time 1 and time 2 for both samples and at time 0 for matching SIC-4 digit 

sample. This result can interpret in this following way.  

At time zero when there is a Leveraged Buyout happening in a particular industry. 

Firms which have the same characteristics as the target firms face the threat that 

their firm might be the next target. Hence, to prevent themselves from takeover 

attempt, They might decide to do leveraged recapitalization, which is to increase the 

leverage and reduce the debt capacity to make their firms look less attractive. This is 

why there is a positive coefficient on leverage at time 1and 2 for Matched SIC-2 digit 

sample and 0,1 and 2 for Matched SIC-4 digit sample.  

This result is also consistent with the results from Handa and Radhakrishnan (1991) 

who studied 42 leveraged recapitalizations by takeover targets. They suggested that 

Restructuring might not be the main primary managerial motive. In fact, leveraged 

recapitalization is strategic game-playing by management to survive an acquisition 

attempt. They found that there is an initial increase in leverage at the completion of 

recap. All firms prefer to subsequently unload debt irrespective of their performance. 
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Another possible explanation for an increase in leverage after the leveraged 

buyout event might be that leveraged buyout changes the Management perception 

of debt. Although LBO is a somewhat risky type of investment, but its result is often 

in big payoffs. Hence, it’s possible that this payoff is the motivation that encourages 

the management of general firm to try to follow the private equity firms. Finally, 

although I cannot identify that private equity activities, e.g. LBO or leveraged 

recapitalization are the direct determinant of corporate capital structure, stability but 

The result definitely confirmed that there is an association between private equity 

activities and instability of corporate capital structure.     
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CHAPTER 7 
CONCLUSION 

The purpose of this study is to investigate whether private equity activities 

drive the instability of capital structure. By testing the Capital structure stability of 

U.S. private equity target firm. From available information of Leveraged Buyout deal, 

Leveraged Recapitalization and financial information on Thomson one, LPC and 

compustat. I find that there is a time-series variation in leverage. Moreover, I find that 

the explanatory power from Model which allows firm fixed effects to vary across 5 

years is much better than the model that assume fixed effect are constant over time. 

I also find positive correlation between the capital structure instability and the 

likelihood that the firm will become an LBO target which can be suggests that 

corporate The capital structure decision is likely related to private equity activities 

Interestingly, private equity activities seem to relate to the instability of 

corporate capital structure. Not only to the target firms, but also the general listed 

firm. One possible explanation for this result is that generally, when firms face with a 

high probability that their firms will become target firms. The management might 

decide to do a takeover defense strategy. The common strategy that firm normally 

used is “Leveraged Recapitalization”. This explanation is also consistent with my 

study with the positive coefficient between the likelihood that a firm will do the 

leveraged recapitalization and the LBO condition, propensity score. 
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Finally, for the robustness test, there is a positive coefficient on leverage at 

time 1and 2 for Matched SIC-2 digit sample and 0,1 and 2 for Matched SIC-4 digit 

sample. Which can also imply that Firm might decide to do leveraged 

recapitalization, which is to increase the leverage and reduce the debt capacity to 

make their firms look less attractive. Although I cannot identify that private equity 

activities are the direct determinant of corporate capital structure, stability but the 

result definitely confirmed that there is an association between private equity 

activities and instability of corporate capital structure.   

(Kraus and Litzenberger 1973, Myers 1984, Palepu 1990, Handa and Radhakrishnan 
1991, Kaplan and Stein 1991, Rajan and Zingales 1995, Carow and Roden 1997, Bae 
and Simet 1998, Baker and Wurgler 2002, Fama and French 2002, Page 2005, Le 
Nadant and Perdreau 2006, Frank and Goyal 2007, Lemmon, Roberts et al. 2008, 
Brinkhuis and de Maeseneire 2009, Corrado 2011, Axelson, Jenkinson et al. 2013, 
DeAngelo and Roll 2015) 
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APPENDIX A: SIC Division Structure 

Table A.1: SIC MAJOR GROUP DEFINITIONS 

SIC Major 
Group 

Description 

1 Agricultural Production Crops 
2 Agriculture production livestock and animal specialties 
7 Agricultural Services 
8 Forestry 
9 Fishing, hunting, and trapping 
10 Metal Mining 
12 Coal Mining 
13 Oil And Gas Extraction 
14 Mining And Quarrying Of Nonmetallic Minerals, Except Fuels 
15 Building Construction General Contractors And Operative Builders 
16 Heavy Construction Other Than Building Construction Contractors 
17 Construction Special Trade Contractors 
20 Food And Kindred Products 
21 Tobacco Products 
22 Textile Mill Products 
23 Apparel And Other Finished Products Made From Fabrics And Similar Materials 
24 Lumber And Wood Products, Except Furniture 
25 Furniture And Fixtures 
26 Paper And Allied Products 
27 Printing, Publishing, And Allied Industries 
28 Chemicals And Allied Products 
29 Petroleum Refining And Related Industries 
30 Rubber And Miscellaneous Plastics Products 
31 Leather And Leather Products 
32 Stone, Clay, Glass, And Concrete Products 
33 Primary Metal Industries 
34 Fabricated Metal Products, Except Machinery And Transportation Equipment 
35 Industrial And Commercial Machinery And Computer Equipment 
36 Electronic And Other Electrical Equipment And Components, Except 
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Computer Equipment 
37 Transportation Equipment 

38 
Measuring, Analyzing, And Controlling Instruments; Photographic, Medical And 
Optical Goods; Watches And Clocks 

39 Miscellaneous Manufacturing Industries 
40 Railroad Transportation 
41 Local And Suburban Transit And Interurban Highway Passenger Transportation 
42 Motor Freight Transportation And Warehousing 
43 United States Postal Service 
44 Water Transportation 
45 Transportation By Air 
46 Pipelines, Except Natural Gas 
47 Transportation Services 
48 Communications 
49 Electric, Gas, And Sanitary Services 
50 Wholesale Trade-durable Goods 
51 Wholesale Trade-non-durable Goods 
52 Building Materials, Hardware, Garden Supply, And Mobile Home Dealers 
53 General Merchandise Stores 
54 Food Stores 
55 Automotive Dealers And Gasoline Service Stations 
56 Apparel And Accessory Stores 
57 Home Furniture, Furnishings, And Equipment Stores 
58 Eating And Drinking Places 
59 Miscellaneous Retail 
60 Depository Institutions 
61 Non-depository Credit Institutions 
62 Security And Commodity Brokers, Dealers, Exchanges, And Services 
63 Insurance Carriers 
64 Insurance Agents, Brokers, And Service 
65 Real Estate 
67 Holding And Other Investment Offices 
70 Hotels, Rooming Houses, Camps, And Other Lodging Places 
72 Personal Services 
73 Business Services 
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75 Automotive Repair, Services, And Parking 
76 Miscellaneous Repair Services 
78 Motion Pictures 
79 Amusement And Recreation Services 
80 Health Services 
81 Legal Services 
82 Educational Services 
83 Social Services 
84 Museums, Art Galleries, And Botanical And Zoological Gardens 
86 Membership Organizations 
87 Engineering, Accounting, Research, Management, And Related Services 
88 Private Households 
89 Miscellaneous Services 
91 Executive, Legislative, And General Government, Except Finance 
92 Justice, Public Order, And Safety 
93 Public Finance, Taxation, And Monetary Policy 
94 Administration Of Human Resource Programs 
95 Administration Of Environmental Quality And Housing Programs 
96 Administration Of Economic Programs 
97 National Security And International Affairs 
99 Nonclassifiable Establishments 
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