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Abstract

Recent studies show that private equity ownership leads to increasing risk of financial

distress of their target companies, yet not resulting in higher default rates. But can this

be observed in all European countries? And how can potential differences be explained?

Based on an extensive set of accounting data covering target companies acquired in the

period between 1997 and 2014 in 16 European countries, we employ panel data regressions

to answer these questions. Our results show differences among European countries and

suggest that larger capital markets, in particular debt markets, and stronger creditor

protection regimes are associated with lower financial distress risk. However, default

rates seam not to be affected by these drivers.
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1 Introduction

1 Introduction

Private equity (PE) and Leveraged buyout (LBO) transactions have enjoyed great atten-

tion from academia, policy makers and curricula of corporate finance classes in business

schools for more than three decades now. Whether private equity firms actually create

or just transfer value is thereby still controversial. Many researchers have focused their

work on potential beneficial effects of PE ownership. Typical topics include the return of

PE funds, and effects on growth, innovation and employment (e.g. Goergen et al., 2014;

Lerner et al., 2013; Ljunqvist and Richardson, 2003) of target firms. Others have ana-

lyzed potential negative consequences of PE involvement. Tykvova and Borell (2012), for

example, raised the question whether financial distress risk and bankruptcy probability

increases after a buyout. Based on data from European firms, they find that financial

distress risk increases significantly, yet bankruptcy rates remain unchanged.

In this master thesis, we build on Tykvova and Borell’s (2012) work and conduct a com-

parison between 16 European countries using panel data regressions. Motivated by our

initial finding that financial distress risk of target companies changes differently in these

countries, we aim to find potential drivers of these differences. We focus on two groups of

explanatory variables, the size of capital markets and creditor protection regimes. Thus,

we add to recent literature aiming to explain implications of private equity ownership.

Firstly, we analyze whether the size of PE, equity or debt market has a significant impact

on financial distress risk and default rates. Larger capital markets may provide better

access to external financing, potentially resulting in better terms for private equity firms.

In particular, larger debt markets may provide better opportunities to raise lower yielding

debt with longer maturities. This would result in lower interest burdens and short-term

financing risk, potentially leading to less distressed target firms and lower failure rates.

Additionally, larger capital markets may be an indication of a more sophisticated financial

system which is better able to prevent target firms from excessive distress and defaults.

Our results indeed suggest that larger capital market, particularly debt markets, are as-

sociated with an decreasing effect on financial distress risk. However, we do not find

supporting results that this also leads to lower default rates.

Secondly, we examine the effect of stronger creditor protection measures on financial

distress risk and default rates. In addition to a direct creditor protection score created

by La Porta et al. (1998), we use the origin of countries’ legal system and changes in
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1 Introduction

financial assistance legislations as explanatory variables. The origin of a country’s legal

system determines to a large degree its creditor protection rules (Djankov et al., 2007;

Hall and Jörgenson, 2008; La Porta et al., 1998, 2008, 1997). Hence, we use the origin as

an indirect proxy for the strengths of creditor protection rules. Also, financial assistance

legislations are designed to protect creditors and other stakeholders in buyout situations.

Stronger creditor protection generally leads to better external financing opportunities and

longer debt maturities (Djankov et al., 2007; Hall and Jörgenson, 2008; La Porta et al.,

1997). This should lead to reduced financing risk through lower volatility of interest pay-

ments and less short-term debt renewal decisions; eventually resulting in less distressed

target companies and lower default rates. In fact, we find evidence that stronger creditor

protection measures result in lower financial distress. Yet, we can not make the same

conclusions for default rates in this thesis.
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2 Literature Review

In this section we give a brief overview of Private Equity and Leveraged Buyout trans-

actions, giving a generalized example of a typical structure. Thereafter, we examine two

research topics most relevant for explaining capital structure choices and measurement of

financial distress risk. The first topic studies how different economical conditions impact

leverage ratios in buyouts. The second topic considers the impact of PE ownership on

risk of financial distress and bankruptcy. Finally, we further discuss methods on how to

calculate proxies for financial distress risk. We find the Zmijewski-Score and Altman’s

Z-score most suitable for our research purpose.

2.1 What is Private Equity?

Private Equity is risk capital provided in a variety of situations, not publicly traded on an

exchange. It is mostly divided in three different categories; venture capital, specialization

in industry and buyouts. Venture capitalists specialize in seed or startup companies or in

emerging markets and are said to be in the “business of building businesses”. Industry

specialists on the other hand, offer a certain skill set for the use of companies in need

of growth capital, providing expertise in either management or financing. In the buyout

category however, private equity firms specialize in acquiring mostly unquoted companies

for restructuring or consolidation. Only in a minority of transactions, PE firms acquire

quoted companies and take them private for restructuring. Ultimately, in all three cat-

egories, the goal is to cash out when the private company is finally exited. A portfolio

company can be exited through an initial public offering, a trade sale or a secondary

buyout. An Initial public offering (IPO) means listing the company on a stock exchange.

When doing a trade sale, the company is sold to a third party, typically operating in the

same industry as the target company. In a secondary buyout, the company is sold to

another PE firm.

2.1.1 Private Equity Funds

A private equity firm raises the risk capital for its investments through private equity

funds. These funds are structured as limited partnerships, which include a general part-

ner being the private equity firm and limited partners such as institutional investors like

pension funds, endowments, insurance companies or high-net-worth individuals. The gen-

eral partner manages the fund and usually needs to provide a certain amount of equity

capital, typically 1 percent. The limited partners however, provide most of the capital,
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plus management fees and cannot withdraw their funds whenever they like, unlike in

typical mutual funds. This gives the private equity firm a longer perspective of invest-

ment, thereby adding more opportunities. After the lifespan of the fund, which usually

lasts ten years, the fund must exit its investments and return the capital to the limited

partners. The general partner is not only given management fees, but is compensated

with a percentage of capital committed to the fund and capital employed as well as a

percentage of the overall profits. There are several discussions whether or not PE firms

are overcompensated, further discussions and empirical evidence of fee structure can be

found amongst others, in Yasuda and Metrick (2007).

Private equity funds differ in strategy, structure and objective compared to other in-

vestment funds. Typically, managers of PE funds seek to control and restructure the

businesses they invest in to have optimal capital structures. This gives the private equity

funds much better information and stronger control and influence over the management

than funds holding quoted equities. To accomplish this, they take on financial distress risk

and forego liquidity in the individual investments by adding debt. The additional debt is

used to give disciplined incentives to management and achieve benefits from interest tax

shields. Higher amount of debt disciplines managers by imposing interest payment obli-

gations. Thus, reducing free cash flow potentially wasted on negative net present value

projects. The interest tax shield on the other hand, increases value by deducting interest

from taxable income.

2.1.2 A Typical Leveraged Buyout Transaction

In the buyout category of private equity, specialized investment teams acquire either pri-

vate companies or public companies which are taken private after the acquisition. These

deals are usually financed with a relatively small portion of equity and a relatively large

portion of outside debt financing (60-90%), hence the name “leveraged buyout” (Kaplan

and Strömberg, 2008). In a typical LBO transaction, the private equity firm buys ma-

jority control of the acquired firm. This distinguishes it from venture capital firms that

mostly invest in young or emerging companies, and typically do not obtain majority con-

trol. A premium of 15 to 50 percent over the current stock price is usually paid for public

companies (Bargeron et al., 2008). Investment banks arrange loan packages comprising

senior bank debt, junior debt and other debt securities such as mezzanine debt or high

yield bonds. The private equity fund usually creates a special purpose vehicle, typically

named “NewCo” to acquire the target. This acquisition vehicle is used to pay down debt
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obligations, using the target companies’ cash flow. This is done to reduce the overall risk

in the fund. Figure 1 shows the typical structure in a PE fund.

Figure 1: Typical structure of a PE fund (Source: Gilligan and Wright (2008))

2.2 Determinants of Leverage in LBOs

It is inevitable to think about capital structure and leverage when examining the risk of

financial distress and bankruptcy. An increase of debt relative to equity implies, all else

equal, an increase of distress risk. But why and under which conditions are companies

increasing their leverage ratio and how do buyout companies differ in this respect to

public companies? We review some traditional capital structure theories, and afterwards

we present an interesting view stating that PE firms make other considerations when

making capital structure choices of their target companies.

2.2.1 Capital Structure Theories

The most common view of determinants of leverage is explained by the trade-off theory

(e.g. Kraus et al., 1973; Myers, 1984), which implies that the capital structure of a firm

5



2 Literature Review

should be tailored to its assets. Hence, capital structure decisions should reflect, among

other factors, industry characteristics, stability of cash flows and potential growth op-

portunities. This implies that a mature car manufacturer with stable cash flows would

have higher leverage than a typical biotechnology start-up with high growth potential

and uncertain cash flows. A perfect tradeoff between positive and negative effects of debt

should determine the amount of leverage in a company. There are several negative ef-

fects of adding debt, however, the most important being the risk of financial distress and

bankruptcy. Among the positive effects is primarily the gained value through the interest

tax shield and the disciplining role of debt.

The pecking order theory, explained by Myers (1984) and Myers and Majluf (1984), builds

on the trade-off theory and aims to explain how a company chooses to finance its invest-

ments. It concludes that a company issues safer security before more risky alternatives.

Thus, firms finance investments with retained earnings rather than by issuing new debt

and issue new equity only as a “last resort”. The reasoning behind this theory is built

on information asymmetries. Investors may interpret an offering of new equity as a sign

that the potentially better informed management thinks that the company’s shares are

overvalued. Thus, share prices might fall after a new equity offering is announced. Taking

on new debt however, can be a strong signal resulting in rising share prices. Investors

may believe that the company issues debt because it is strong enough to bear new debt

obligations, and that the management thinks that its shares are undervalued. Therefore,

the resulting leverage ratio tend to stray from the suggested leverage ratio according to

the trade-off theory due to information asymmetries.

Furthermore, Baker and Wurgler (2002) find that equity market timing is considered

in corporate financial policies. The market-timing theory suggests that firms try to is-

sue new equity when their market-to-book ratio is high and correspondingly repurchase

stocks when it is low. They further find that the resulting policy effects on actual capital

structure are persistent. This leads to the assumption that capital structure is determined

by previous attempts to time the market.

2.2.2 Capital Structure Decisions of PE Firms

While it is widely accepted that the outlined capital structure theories have reasonable

explanatory power when it comes to public firms, little is certain about capital structure

decisions regarding buyout targets. Axelson et al. (2013) argue that traditional theories
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do not hold for buyout companies. They find that capital structure decisions of PE firms

are primarily based on economy-wide credit conditions, which have little impact for poli-

cies of public firms. Higher credit risk premiums in the leverage loan market, measured

as the high-yield spread over LIBOR, lead to less amount of leverage in buyouts. Conse-

quently, leverage in LBOs is pro-cyclical. Furthermore, they show that there is no relation

between leverage of private firms and that of buyout firms.

Axelson et al. (2013) explain their findings with the market-timing theory. PE firms

primarily seek to exploit arbitrage opportunities between debt and equity markets, and

thus, take on as much debt as possible when financing equity with debt is relatively cheap.

Although the market-timing theory also applies for public companies, they usually do not

have the same abilities of timing and accessing debt markets as PE firms. In addition,

public companies are usually more concerned about potential negative effects of leverage.

Therefore, levels of leverage ratios of buyout and non-buyout firms and their underlying

dynamics behave dramatically different.

2.3 Financial Distress Risk in LBOs

In their study, Tykvova and Borell (2012) raise the question whether PE owners increase

the risk of financial distress and bankruptcy of target firms. They conclude that PE firms

buy companies that are less financially distressed than comparable non-buyout companies,

and that the distress risk increases following the transaction. However, the selected target

companies do not exhibit higher bankruptcy rates than control group companies suggest-

ing that PE investors are better able to manage financial distress risk. Furthermore, more

experienced buyout firms are better able to do so than their less experienced peers. Target

companies backed by more experienced PE firms have even lower bankruptcy rates than

control group companies.

Tykvova and Borell (2012) analyze transactions in the period between 2000 and 2008

calculating distress risk based on accounting data of buyout and non-buyout companies

in the EU-15 countries1. The solely reliance on accounting data is due to the focus on

private companies and the resulting difficulties of non-availability of market data. This

imposes the challenge of obtaining sufficient and reliable accounting data which is reported

1EU-15: Austria (AT), Belgium (BE), Germany (DE), Finland (FI), France (FR), Greece (GR), Ireland
(IE), Italy (IT), Luxembourg (LU), Netherlands (NL), Portugal (PT), Spain (ES), Sweden (SE),
United Kingdom (GB)
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depending on national regulations. For these reasons, the study is limited to European

companies which have to report comprehensive accounting data. Thus, the study excludes

the largest buyout market - the United States of America.

2.4 Financial Distress Risk Measures

Several different methods for measuring risk of financial distress and bankruptcy exist.

However, many of these measures, such as the widely used credit ratings provided by

rating agencies, require information that are typically not disclosed by privately held

firms. Other methods are solely based on accounting data. Amongst them are the ZETA

model (Altman, 2002; Altman et al., 1977), Zmijewski-score (Zmijewski, 1984), O-score

(Ohlson, 1980) and the Z-Score in its extension to private companies (Altman, 1968, 2002).

As described in section 2.3, Tykvova and Borell (2012) conduct their analysis based

on accounting data. We find that their choice of measures is well suitable for private

companies (Altman, 2002; Bemmann, 2005). Thus, we follow their approach and use the

Zmijewski-Score and the Z-Score to calculate FDR. However, we decide not to use the

O-score due to its lack of intuitiveness and the difficulty of obtaining required data.

The Zmijewski-Score tries to predict bankruptcy probability by using an ordinary least

squares regression on a data sample of bankrupt and non-bankrupt companies and is

calculated as shown in Equation 1. With TA being total assets, NI being net income,

CA current assets, CL current liabilities and TL being total liabilities2. The ZM-score is

typically negative and a higher score indicates higher financial distress risk.

ZM = −4.336 − 4.513 · NI

TA
+ 5.679 · TL

TA
+ 0.004 · CA

CL
(1)

The Z-Score was developed in 1968 and updated in 2002 and is defined as shown in

Equation 2 (Altman, 2002). With WC standing for working capital, retE for retained

earnings, MV for market value of equity and SAL for sales. Because of the lack of data,

shareholder funds is used as proxy for retained earnings. Due to the examination of private

companies, equity market value is approximated with equity book value. We calculate

2With Total Liabilities = Current Liabilities + Non-current Liabilities
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equity book value by subtracting total liabilities from total assets, both book values. The

Z-score is typically positive, opposed to the ZM-score, with a higher score indicating less

financial distress risk.

Z = 0.717 · WC

TA
+ 0.847 · retE

TA
+ 3.107 · EBIT

TA
+ 0.420 · MV

TL
+ 0.998 · SAL

TA
(2)

Both formulas are highly intuitive since they are built on different credit relevant ratios of a

company. They consider for example both leverage and profitability ratios. Furthermore,

they are widely used in both academics and by practitioners, measuring Financial distress

risk (FDR) of companies.
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3 Data

In this thesis, we focus on target companies of PE-backed LBO transactions in the EU-

15 countries and Norway (NO). We include deals in the time period between 1997 and

2014. In the first step, we obtain all primary buyout transactions from Zephyr3. Secondly,

we find three control group companies for each target firm which are based in the same

country and operate in the same industry. We use a propensity score matching procedure

based on total assets and leverage which we obtain from Amadeus4. Subsequently, we

use the target and control group companies’ identification numbers provided by Zephyr to

download comprehensive accounting data from Amadeus. Based on this data, we calculate

the FDR scores which we use for our regression analysis later on. Finally, we obtain the

current status of each firm in order to identify the companies that have failed following a

buyout.

3.1 LBO Transactions

Firstly, we collect all LBO transactions in Europe from Zephyr. After crossing for pri-

vate equity and M&A transactions, we include all deals from 1997 to 2014. Management

buyouts, management buyins and institutional buyout are obtained and only completed

transactions are considered. This method provides us with data on 21,687 transactions.

We verify the comprehensiveness of the obtained data by crosschecking with SDC Plat-

inum5, where all non-US targets are selected combined with leveraged buyout and private

equity as deal type. SDC Platinum shows 16,292 deals for the same period. Hence, we

feel confident that the data provided by Zephyr is sufficiently comprehensive.

In order to obtain valid data only, we exclude secondary-, tertiary- and quaternary buy-

outs, leaving us with 17,965 deals. We do not know the characteristics of these transactions

and the kind of FDR-affecting measures conducted by previous PE owners. Thus, includ-

ing these observations might provide flawed results. Therefore, we only consider primary

buyouts in the analyses. Furthermore, we exclude double entries which may exist in the

3Zephyr is a database in Orbis from Bureau van Dijk, consisting of 1 244 302 deals from 1997-2014. It
provides information on M&As, IPOs and Private Equity deals worldwide.

4Amadeus is a pan-European financial database from Wharton Research Data Services, containing
information on 20 million public and private companies from 43 countries, including all the EU
countries and Eastern Europe. Up to 10 years of detailed information (consolidated statements are
also provided when available) comprising 24 balance sheet items, 25 profit and loss account items and
26 ratios, can be provided.

5SDC Platinum is a database from Thomson Reuters, providing financial information on more than
900,000 M&A deals worldwide.
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database. The collected data gives us information about industry, deal value, deal date,

target country, acquiring country, company names and deal type. Conducting these steps

gave us a total of 13,992 deals. Finally, we remove all transactions in countries outside of

our scope, keeping only data for EU-15 countries in addition to Norway. This leaves us

with a total of 7,353 deals.

Table 1: Number of buyout transactions

LBOs

All transactions 21,687

-Secondary buyouts -3,722

-Double entries -3,973

-Countries outside scope -6,639

Used transactions 7,353

This table shows the number of transactions used in our analyses. Trans-

actions between 1997 and 2014 are obtained from Zephyr. We eliminate

secondary buyouts, double entries and buyouts outside of EU-15 and

Norway.

3.2 Control Group

We choose to create two different control groups of companies that where not subjected

to buyout transactions for our analyses. The fist one is resampled based on the target

companies’ characteristics one year before the buyout (pre control group). The second

control group matches the target companies three years after the transaction (post con-

trol group). This approach allows us to conduct more differentiated analyses, capturing

time-varying effects.

PE firms do not choose their target firms randomly (Cressya et al., 2007). Typically,

they are specialized in specific industries, geographical regions or company sizes. There-

fore, we find the best fitting “twin companies”, by using a propensity score matching

procedure as introduced by Rosenbaum and Rubin (1983). Consequently, we use these

firm characteristics along with the leverage ratio as input variables to find the best fitting

control groups.

In the actual matching process, we download accounting data for all European companies

from Amadeus and select the companies which fall into the same country-industry-year

11
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group for each target firm in the buyout group. Here, we use the NACE6 code to classify

industries. Year refers to the year before the transaction (pre control group), or three

years after (post control group). However, this implies that we automatically exclude all

target firms of which we do not have data in the year before, or three years after the

transaction, respectively. Consequently, our control groups may contain both, different

target and control firms. This is an additional reason why we use two different control

groups.

After having collected all possible control companies with the same country-industry-

year combination for each target firm, we employ a propensity score matching procedure

based on total assets and leverage. We use the nearest neighbor method to match 3 con-

trol companies for each target firm in order to find the most similar control companies.

Here, we allow each control company to be matched to more than one target firm. This

procedure provides us with two control groups to match our buyout groups, one year

before the transaction is performed (Pre), and three years after (Post).

3.3 Accounting Data

After having identified all target and control group companies, we use their ID number to

download complete accounting data from the Amadeus database for all available years.

Downloading accounting data for the companies we paired during the pre- and post-

buyout matching procedures provides us with 94,778 and 90,356 observations, respectively

(see Table 2). However, extensive data clean-up and processing is required in oder to

exclude observations that have missing or unreasonable values, double entries or other

inconsistencies.

Exclude Observations with Insufficient Reporting Basis

Our analysis showed that an insufficient reporting basis falsifies the resulting FDR scores.

Therefore, we exclude all observations having reporting basis “No recent account”, “Lim-

ited financial data” or “No recent & Limited Financial data”. We keep only observations

characterized by reporting basis “Consolidated data” or “Unconsolidated data”. Both

consolidated and unconsolidated data are considered to be reliable even though a consoli-

dation might impact the results. To resolve this problem, we introduce a dummy variable

controlling for reporting basis in our regression model, thus ensuring accurate measures.

6NACE (Nomenclature of Economic Activities in the European Community) is the European statistical
classification of economic activities, grouping organizations according to their business industry.
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Exclude Observations with Missing Values

Several observations do not contain all variables necessary to calculate the risk of financial

distress. Therefore, we create two subsets with only the observations that contain all the

values required for calculating ZM-score and Z-score, respectively. Thus, we exclude

observations with missing values and produce two different subsets.

Exclude Observations with Unreasonable Values

A brief look at the data reveals that our dataset includes a small number of rather unrea-

sonable values. In order to minimize the likelihood of falsifying our results by including

incorrect data, we apply simple rules to exclude unreasonable values. Therefore, we keep

only observations showing values greater than zero for total assets. For sales, current

assets, current liabilities and non-current liabilities, we apply a non-negative restriction.

Apply 5% Trimming on Resulting Scores

Although we already excluded flawed observations, the dataset still contains a number

of rather questionable results. After having tested a variety of different trimming and

winsorizing strategies, we decide to apply a 5% trimming on the final scores.7 Our tests

show that the final results are robust to changes in the approach of reducing extreme

values. Therefore, we choose to use the straight forward way of trimming.

Delete Double Entries

Finally, we screen the dataset for double entries meaning accounting reports of the same

company in the same year. We keep the most reasonable observation, while deleting the

others. In the case of double entries, we choose the observations which provide consoli-

dated accounting data. However, there might still be double entries in the dataset having

the same company, year and reporting basis. In this case, we evaluate the remaining

double entries based on total assets. Thereby we assume that entries with higher total

assets are more comprehensive than those with lower values. Table 2 summarizes the

accounting data from collection to finally cleaned, removing invalid observations.

7In addition we tested winsorizing and trimming of accounting data before calculating scores with
varying intervals as well as combinations of different individual approaches.
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Table 2: Number of observations

ZM Z

(Pre) (Post) (Pre) (Post)

All observations 94,778 90,356 94,778 90,356

-Reporting basis -526 -327 -526 -327

-Missing values -17,674 -16,757 -26,015 -25,977

-Unreasonable values -49 -70 -72 -80

-5% trimming -7,654 -7,322 -6,818 -6,398

-Double entries -3,771 -4,916 -3,511 -4,223

Used observations 65,104 60,964 57,836 53,351

This table shows all observations of accounting data for each available year, in both the Pre

and Post buyout- and control group. Observations are obtained from Amadeus. We eliminate

observations with flawed reporting basis, missing or unreasonable values and double entries. In

addition, we employ a 5% trimming approach.

3.4 Calculating FDR-scores

After having prepared the accounting data gathered from Amadeus, we can estimate the

risk of financial distress. We calculate the FDR-scores as presented in Section 2.4. The

ZM-score formula is shown in Equation 1 while the the Z-score is calculated as given by

Equation 2.

For the group of companies composed during the pre-buyout control group matching,

we calculate ZM-scores ranging from -4.12 to 2.84 which are approximately normally dis-

tributed as shown in the histogram in Figure 2. The mean ZM-score of all observations

is -1.21, while the median is -1.23. ZM-scores calculated for the post-buyout group of

control and target firms are in the range from -4.16 to 3.49 having a mean and median of

-1.11 and 1.15, respectively (see Figure 4).

The distribution of Z-scores is shown in Figure 3 and 5 and can also be described as being

sufficient normally distributed. We observe a potential positive skewness, which might

give us reason to transform the data. However, in order for us to compare the scores and

measure reasonable values, we maintain the data as is. Also, the minor difference between

the mean and the median values indicates that the mean observations are valid for our

regression analysis. For the pre-buyout group, we obtain Z-scores in the range from 0.35

to 6.85 with mean and median of 2.86 and 2.78, respectively. Z-scores calculated for the
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Figure 3: Z-Scores (Pre)
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Figure 4: ZM-Scores (Post)
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Figure 5: Z-Scores (Post)

post-buyout group of control and target firms are in the range from 0.26 to 6.95 and have

a mean and median of 2.76 and 2.67, respectively.

Finally, we calculate the correlation based on the pre-group between these two mea-

sures of financial distress risk. We measure a correlation of -0.33 between the ZM-score

and the Z-score based on the observations where both scores are available. This suggests

that both scores tend to provide similar information about companies’ risk of financial

distress. The correlation is negative because a higher ZM-score indicates higher risk while

a higher Z-score points to lower risk. However, it can also be seen that methods solely
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based on accounting data are rather rough approximations and thus, can lead to different

conclusions depending on the specific measure employed. Therefore, we are conducting

all further analyses based on both, the ZM-scores and the Z-scores.

3.5 Default Data

In order to cope with real default effects and not only with the risk of financial distress, we

collect information on the legal status of the companies in our control and buyout groups.

We use the ID numbers collected, and upload them to the Orbis database in order to

download all available data on these firms’ legal statuses. We assume all “bankrupt”,

“dissolved”, “insolvent” and “in liquidation” as failed companies. The collected data is

summarized in Table 3.

Table 3: Default rates

(Pre) (Post)

Buyout Control Buyout Control

Active 2,562 7,231 1,743 4,724

Failed 173 344 136 189

% Failed 6,7% 4,8% 7,8% 4,0%

This table shows the number of active and failed companies in both the Pre and Post

buyout- and control group. All companies listed as bankrupt, insolvent, in liquidation or

defaulted, in the period between 1997 and 2014, are categorized as “Failed”. Observations

are obtained from Orbis.

16
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4 Financial Distress Risk in LBO Transactions

Tykvova and Borell (2012) showed that target companies are at higher financial distress

risk after a leveraged buyout. We aim to expand upon these findings by analyzing potential

differences across the EU-15 and Norway. The question to be answered in this section is

whether or not Tykvova and Borell’s findings are equally true in all European countries.

We also check if their findings still hold with our expanded and more recent data. Further,

we check upon Axelson’s findings (Axelson et al., 2013) and the research consensus that

PE does not increase bankruptcy probability in target-companies. Thus, we aim to verify

wether Hypotheses H1, H2 and H3 hold.

H1: Target firms suffer from higher FDR post buyout

H2: Target firms suffer from higher failure rates post buyout

H3: Target firms’ FDR increases equally in all European countries

This chapter starts by partly reproducing Tykvova and Borell’s (2012) findings with our

data set; thereby verifying if their conclusion still holds by expanding the time horizon

to 1997−2014. To do so, we formulate a linear regression analysis in section 4.1. Section

4.2 shows the results of the performed regression analysis. Further, we analyze wether

the probability of real default effects is impacted by buyout transactions in section 4.3.

Finally, we use the linear regression model and add interaction terms to get a clearer

picture of possible differences across countries.

4.1 Linear Regression Model

In our linear regression model8, the FDR-score of a particular target company in year

t is explained by the lagged score at t − 1 and the effect of the LBO is captured with

the dummy variable POST . In this analysis, we control for leverage as well as country-

, year- and industry fixed effects, macroeconomic conditions and the reporting basis of

underlying accounting data (as described in Section 3.3).

ZMt ∼ ZMt−1+Lt−1+POST +Y ear+Country+Industry+REPBAS+
∑

CVt−1 (3)

Equation 3 shows the regression model for the ZM-score. ZMt is the ZM-score at time t,

ZMt−1 the score at t− 1, POST a dummy variable having the value 1 if the observation

8Ordinary Least Squares method
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4 Financial Distress Risk in LBO Transactions

was after the buyout, and 0 otherwise. Lt−1 represents the leverage ratio defined as book

value of liabilities to book value of total asset at t − 1. Y ear, Country and Industry

represent year, country and industry fixed effects, respectively. REPAS is a dummy

variable controlling for reporting basis and has the value 1 if the observation is based

on consolidated data, and 0 otherwise.
∑

CVt−1 represents the macroeconomic control

variables at time t−1. This aims to capture systematic differences of FDR independently

of buyout activities. We choose total GDP, GDP growth, inflation and market capital-

ization as percentage of GDP in order to account for macroeconomic conditions.9 The

corresponding model for Z-scores is shown in Equation 4. All regressions include their

respective control group (Pre and Post).

Zt ∼ Zt−1 + Lt−1 + POST + Y ear + Country + Industry + REPBAS +
∑

CVt−1 (4)

4.2 Financial Distress Risk post LBO

We confirm that target companies suffer from higher distress risk after being bought out

by employing the linear regression models shown in the Equations 3 and 4, respectively.

Table 4 shows the key regression results, whereby POST captures the change of financial

distress risk after the transaction. All four regressions (I - IV) performed on financial

distress risk reveal an increase at the 0.1% significance level. This leads us to accept

Hypothesis H1, that target firms suffer from higher FDR post buyout. The result is

consistent with Tykvova and Borell’s (2012) findings and provide us with a framework for

further analyses.

9Variable descriptions and sources are summarized in Appendix A.
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Table 4: FDR and default rates post buyout

ZM Z RDE

(I) (II) (III) (IV) (V) (VI)

POST
0.099*** 0.072*** -0.093*** -0.089*** 0.441*** 0.722***

(0.011) (0.009) (0.010) (0.009) (0.001) (0.119)

Constant Yes Yes Yes Yes Yes Yes

Year fixed Yes Yes Yes Yes Yes Yes

Country fixed Yes Yes Yes Yes Yes Yes

Industry fixed Yes Yes Yes Yes Yes Yes

Control variables Yes Yes Yes Yes Yes Yes

Lagged dep. var. Yes Yes Yes Yes No No

Lagged leverage Yes Yes Yes Yes Yes Yes

Adj. R-squared 0.701 0.697 0.660 0.670 NA NA

No. observations 53,796 50,427 47,823 43,998 9,606 6,467

No. BO firms 2,215 2,109 2,080 1,940 2,562 1,743

No. control firms 5,819 5,410 5,147 4,730 7,044 4,724

Control group Pre Post Pre Post Pre Post

This table shows coefficients (and standard errors) from regression analyses with FDR-scores and failure rates as

dependent variables. POST is a dummy variable with a value equal 1 for buyout firms after the transaction, and

0 otherwise. Positive (negative) ZM-coefficients (Z-coefficients) imply an increase of FDR post buyouts. Adj. R-

squared for RDE (Real Default Effects) are NA due to the generalized linear model used. ***, **, *, and . denote

statistical significance at the 0.1%, 1%, 5% and 10% level, respectively.

4.3 Failure Rates post LBO

So far, we have looked at financial distress risk effects of companies following a leveraged

buyout. However, in order to fully understand real effects of buyouts, we analyze failure

rate differences between our control- and buyout groups. We also follow Axelson et al.’s

(2013) findings, implying that leverage in LBOs increase during times of financial turmoil,

and therefore control for leverage in our regressions. Similar to the previous regression

model, we control for economical environmental variables in addition to year, country and

industry fixed effects. Furthermore, we add total assets to test the second hypothesis.

Our initial default effects are shown in Table 4 (V) and (VI) using the Equation 5. The

results show that buyout companies have a higher probability of failing compared to the

two different control groups (Pre and Post). The results are highly significant using a

generalized logistic regression model with a binomial dependent variable.

FAILED ∼ POST + Lt−1 + TOAS + Y ear + Country + Industry +
∑

CVt−1 (5)
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In this equation, the dummy variable FAILED takes the value of 0, if classified as active,

and 1 if the company defaults. In this case, POST is a dummy variable taking the value

of 1 if it is a buyout firm, and 0 if it is a control firm. We also add the size (TOAS) to

compare our results with those of Tykvova and Borell (2012).

In order to make sure our results are robust, we classify the data collected as described in

section 3.5 differently. Initially, we categorized all “dissolved”, “liquidated”, “bankrupt”

or “insolvent” companies as bankrupt. By only looking at the data categorized as

“bankrupt”, we still find a significant increase in defaults for buyout- compared to our

control group companies, thus ensuring our analyses are reliable.

4.4 Country Differences of FDR post LBO

Turning back to the question whether country specific differences can be observed, we an-

alyze the effect of each country separately. This is done by adding the interaction term of

POST and a dummy variable representing the country to be analyzed successively. That

is, for United Kingdom for example, we add the term GB ∗POST to the initial regression

models. Note that both individual terms are already included by accounting for country

fixed effects and by including POST separately. With this analysis we test Hypothesis

H3, whether target firms suffer equally from higher FDR in all European countries.

Table 5 summarizes the results of the individual regressions by displaying the estimate of

the interaction term. These estimates represent the country specific effects on the change

of financial distress risk after a LBO. We can observe that financial distress risk changes

significantly different in some countries compared the others leading to the rejection of

Hypothesis H3. For example, target companies in Great Britain experience less financial

distress after an buyout. Target companies in countries such as Spain, on the other hand,

suffer from greater increase of financial distress following a buyout.

4.5 Summary of Chapter 4

We confirm that target firms of leverage buyout transactions suffer from higher financial

distress risk after being acquired. This finding is in line with Tykvova and Borell (2012)

and leads us to accept Hypothesis H1. Our results also point to higher default rates

among target companies compared to our control firms. This result however, is in conflict

with those of Tykvova and Borell (2012). Possible reasons for the conflicting conclusion
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are discussed in Chapter 7.

Moreover, our results provide a strong indication that target companies are effected differ-

ently by LBOs in the European countries in terms of financial distress risk. Considering

the three largest countries by GDP (nominal), Germany and United Kingdom seem to

have decreasing effects while France exhibits mixed results. Other countries, Sweden and

Spain in particular, show a significant increasing effect of financial distress risk after a

LBO. Hence, we can reject the Hypothesis H3, that FDR increases equally in all Eu-

ropean countries following a leveraged buyout. In the following chapters, we analyze

possible reasons for the differences in FDR across countries and try to explain possible

drivers.

Table 5: Country specific effects on FDR

ZM Z

(I) (II) (III) (IV)

AT × POST -0.085 0.037 0.189. 0.095

BE × POST 0.047 0.024 -0.028 -0.006

DE × POST -0.048 -0.007 0.105* 0.076.

DK × POST 0.150 -0.118 -0.207 0.150

ES × POST 0.131** 0.079. -0.133** -0.083*

FI × POST 0.233*** 0.126* -0.036 0.038

FR× POST 0.040. 0.035 0.018 0.022

GB × POST -0.151*** -0.096*** 0.048* 0.004

GR× POST 0.360. -0.699. -0.055 -0.286

IE × POST -0.304. -0.179 0.387* 0.057

IT × POST 0.039 0.099** 0.017 -0.014

LU × POST 0.057 -0.864* -0.585. 0.405

NL× POST -0.021 -0.059 -0.087 0.004

NO × POST -0.091 0.074 0.036 0.020

PT × POST -0.029 0.009 -0.171. -0.118

SE × POST 0.112** 0.054 -0.114** -0.089**

No. observations 53,796 50,426 47,823 43,998

No. BO firms 2,215 2,109 2,080 1,940

No. control firms 5,819 5,410 5,147 4,730

Control group Pre Post Pre Post

This table shows coefficients from 16 independent regressions with FDR-scores as the

dependent variable. POST is a dummy variable with a value equal 1 for buyout

firms after the transaction, and 0 otherwise. Positive (negative) ZM-coefficients (Z-

coefficients) imply an increase of FDR post buyouts. Countries’ effect on FDR post

buyout are measured by using interaction terms of POST and a country dummy.

***, **, *, and . denote statistical significance at the 0.1%, 1%, 5% and 10% level,

respectively.
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5 Capital Market Size

In the previous chapter we showed that financial distress risk of target companies changes

differently among our 16 European countries following a buyout. This raises the question

of what the countries where financial distress risk decreases have in common, and what

distinguishes them from the ones where it increases?

To answer this question, we separately add interaction terms of the POST dummy vari-

able and different explanatory variables to the regression models introduced in Section

4.1 and 4.3. Both terms are thereby also included as stand-alone terms.

In this chapter we examine which effect the size of capital markets has on financial distress

risk and default rates. We analyze the size of equity-, private debt- and LBO markets,

as total size per country and year, and relative to GDP. These tests are motivated by

the general assumption that larger markets lead to better access to external finances and

more sophisticated participants resulting in lower financial distress risk and default rates.

Thus, we develop and test the following hypotheses:

H4: Larger capital markets decrease FDR post LBOs

H5: Larger capital markets decrease failure rates post LBOs

Therefore, we firstly analyze the impact of the size of public equity markets in Section

5.1. Here, we use the total market capitalization of listed companies obtained from the

World Bank as the explanatory variable. Successively, we use this measure relative to the

countries’ GDP.

Secondly, in section 5.2, we use private sector debt outstanding in each country and

year as possible explanatory factors. We conduct this test also in terms of absolute size

and relative to GDP. We collect data on outstanding debt from the Bank for International

Settlements.

Finally, we analyze how the size of a country’s LBO market affects financial distress

risk and default rates (5.3). Here, we use the number of LBOs in the collected transaction

data as proxy for the size of the buyout market.
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5.1 Size of Equity Markets

Firstly, we analyse whether the size of the equity market has a significant impact. Larger

equity markets may hint to more sophisticated financial systems, and actors who might

be better able to prevent excessive financial distress risk and default rates. Additionally,

larger public equity markets might lead to better buyout- as well as exit opportunities,

which also possibly help prevent distress.

We obtain the market capitalization of listed companies as percentage of GDP and rel-

ative GDP-values for each country-year combination from the World Bank. Based on

these values, we create the two explanatory variables, Market-Capitalization (MktCap)

and Market-Capitalization-to-GDP (MktCap
GDP

), which we use in two independent sets of

regressions. The results are summarized in Panel A and B of Table 6.

We find a statistically significant negative correlation of total market capitalization inter-

acting with the POST dummy and financial distress risk with three of our four regressions

(rows I, II, and III). The forth, which employs the Z-score and the post buyout control

group (row IV) points in the same direction without being statistically significant. De-

fault rates of target companies seem to be slightly reduced in countries with higher market

capitalization of listed companies as well (row V and VI). However, this result is not sig-

nificant.

Market-Capitalization-to-GDP does not have a clear effect on target companies post buy-

out FDR or default probability. The two regressions using the ZM-score show a negative

estimate of the interaction term, while the ones using the Z-score point to increased fi-

nancial distress risk. Both regressions for default rates point in different directions and

are not statistically significant.

5.2 Size of Debt Markets

Secondly, we analyze whether target companies in countries with larger debt markets

suffer less from financial distress risk and default rates. We choose to take private sector

debt outstanding as a proxy, excluding government debt. Larger debt markets may lead

to better access to external debt financing, potentially resulting in lower financing cost

and longer debt maturities. This would decrease the interest burden and short term fi-

nancing risk assuming similar leverage.
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As summarized in Panel C of Table 6, we find a decreasing effect of larger debt mar-

kets on financial distress risk post buyout in all four regressions (I - IV). The results

are highly significant in regressions I, II and III. Solely, regression IV which employs the

Z-score and the post-buyout control group does not show any significance. However, the

estimation of the explanatory variable points in the same direction. The results for real

default effects are not statistically significant and point into different directions.

When looking at private debt outstanding relative to GDP, we do not see consistent effects

on financial distress risk (see Panel D of Table 6). Only regressions I and II employing

the ZM-score show a significant decrease of distress risk. The two Z-score regressions (III

and IV) do not show significant results and point in opposing directions. Default rates

seam to be somewhat higher in markets with more debt outstanding relative to GDP, but

these results are not significant.

5.3 Size of LBO Markets

Finally, we test in the same way whether the size of the LBO market has a significant

and decreasing impact on financial distress and default rates of target companies. We ap-

proximate the size of the LBO market based on our transaction data; we simply count all

observations occurred in each of the countries in each year. Larger buyout markets may

be associated with more sophisticated actors being better able to handle highly leveraged

target companies resulting in less distress and default rates.

Here we see a very similar pattern as in the debt market size analysis. Financial dis-

tress risk is lower in countries with more buyouts on all measures. Again, regressions

I, II and III show highly significant results, while the estimation of interaction term in

regression IV is not significant. Also, real default effects point into different directions

and the estimation is not significant. The number of LBOs relative to GDP does not

provide any significant results.
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Table 6: Effect of capital market size on FDR and default rates

ZM Z RDE

(I) (II) (III) (IV) (V) (VI)

Panel A: Market capitalization of listed companies

MktCap× POST
-0.00046*** -0.00030*** 0.00021* 0.00003 -0.00008 -0.00132

(0.00009) (0.00008) (0.00010) (0.00008) (0.00090) (0.00109)

POST
0.16699*** 0.12201*** -0.12408*** -0.09371*** 0.45350** 0.94350***

(0.08025) (0.01680) (0.017757) (0.01575) (0.16500) (0.21740)

MktCap
0.00028 0.00021 -0.00063** -0.00036. 0.00244 0.00216

(0.00020) (0.00022) (0.00020) (0.00021) (0.00289) (0.00355)

Panel B: Market capitalization of listed companies relative to GDP

MktCap
GDP

× POST
-0.00049 -0.00054* -0.00032 -0.00038 0.00291 -0.00063

(0.00031) (0.00027) (0.00029) (0.00025) (0.00282) (0.00349)

POST
0.13718*** 0.11816*** -0.06717** -0.05714* 0.20030 0.77930*

(0.02648) (0.02445) (0.02564) (0.02259) (0.25470) (0.34030)

MktCap
GDP

-0.00003 -0.00106* -0.00042 0.00001 -0.00846 -0.01056

(0.00040) (0.00045) (0.00040) (0.00042) (0.00521) (0.00835)

Panel C: Private sector debt outstanding

Debt× POST
-0.05553*** -0.03905*** 0.02775** 0.00535 0.07717 -0.09634

(0.00902) (0.00796) (0.00874) (0.00743) (0.09092) (0.11020)

POST
0.21043*** 0.15540*** -0.14928*** -0.10046*** 0.31120 0.89840***

(0.02112) (0.01929) (0.02056) (0.01780) (0.19060) (0.23290)

Debt
0.03719. 0.06386** -0.04945* -0.06658*** -0.88440*** -0.54610

(0.01898) (0.02109) (0.01930) (0.02012) (0.25490) (0.40950)

Panel D: Private sector debt outstanding relative to GDP

Debt
GDP

× POST
-0.06778*** -0.09064*** -0.01133 0.01292 0.13390 0.29080

(0.01792) (0.01710) (0.01823) (0.01655) (0.18490) (0.25780)

POST
0.17520*** 0.17554*** -0.08029*** -0.10317*** 0.30700 0.43590

(0.02296) (0.02157) (0.02266) (0.02012) (0.22290) (0.28440)

Debt
GDP

0.06686* 0.04873 -0.07768** -0.03597 -1.54700*** -0.69160

(0.02925) (0.03362) (0.03003) (0.03246) (0.46780) (0.63980)

Panel E: Number of LBO transactions

#LBO × POST
-0.00114*** -0.00065*** 0.00066** 0.00024 0.00125 -0.00201

(0.00023) (0.00020) (0.00023) (0.00019) (0.00207) (0.00226)

POST
0.16665*** 0.11612*** -0.13300*** -0.10540*** 0.37290* 0.85470***

(0.01764) (0.01620) (0.01744) (0.01524) (0.15130) (0.18980)

#LBO
0.00041 -0.00033 -0.00006 -0.00005 -0.00163 0.00386

(0.00029) (0.00031) (0.00029) (0.00030) (0.00394) (0.00659)

Panel F: Number of LBO transactions relative to GDP

#LBO
GDP

× POST
-0.00087 -0.00075 0.00001 -0.00001 0.01066. 0.00047

(0.00068) (0.00058) (0.00066) (0.00055) (0.00578) (0.00646)

POST
0.12715*** 0.09847*** -0.09297*** -0.08898*** 0.11310 0.70590**

(0.02464) (0.02233) (0.02410) (0.02079) (0.20580) (0.24960)

#LBO
GDP

0.00034 -0.00066 0.00013 0.00023 -0.00791 -0.00347

(0.00052) (0.00060) (0.00052) (0.00057) (0.00725) (0.01224)

No. observations 53,796 50,426 47,823 43,998 9,796 6,467

No. BO firms 2,215 2,109 2,080 1,940 2,562 1,743

No. control firms 5,819 5,410 5,147 4,730 7,231 4,724

Control group Pre Post Pre Post Pre Post

This table shows coefficients (and standard errors) from regression analysis with FDR-scores and failure rates as

dependent variables. POST is a dummy variable with a value equal 1 for buyout firms after the transaction, and

0 otherwise. Positive (negative) ZM-coefficients (Z-coefficients) imply an increase of FDR post buyouts. MktCap,

GDP and LBO are measured in trillion USD. RDE (Real Default Effects) shows the effect of buyouts compared to

the control groups measured by the variable POST . ***, **, *, and . denote statistical significance at the 0.1%, 1%,

5% and 10% level, respectively.
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5.4 Summary of Chapter 5

In this chapter we have analyzed whether the country specific differences in financial dis-

tress risk changes can be explained by the size of capital markets. Our tests reveal a

negative correlation between the absolute size of equity-, debt- and LBO market with

financial distress risk. However, it is reasonable to assume that these three measures are

correlated. In order to analyze which market size is driving the results, we conduct addi-

tional regressions containing all three explanatory variables interacting with the POST

dummy. The results of these regressions, shown in Table 7, suggest that the market size

of private sector debt is the most important determinant of financial distress risk. The

four regressions produce consistent estimates for this explanatory variable. Regressions I,

II and III show statistically significant effects of the interaction terms of POST and Debt.

On the other hand, the market size measures relative to GDP do not produce a clear

picture. Solely the size of debt markets relative to GDP is consistent and significantly

negatively correlated with financial distress risk after the transaction. However, this is

only true for the regressions employing the ZM-score. This leads us to accept the H4

hypothesis when considering absolute market sizes, in particular debt market size, but

reject it for relative measures. Failure rates on the other hand seem not be driven by

market sizes in any way. Hence, the Hypothesis H5 can be rejected.
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Table 7: Comparison of size effects of different capital markets

ZM Z RDE

(I) (II) (III) (IV) (V) (VI)

MktCap× POST
0.00042. 0.00011 -0.00032 -0.00019 -0.00509* -0.00357

(0.00024) (0.00020) (0.00024) (0.00019) (0.00242) (0.00317)

Debt× POST
-0.06884*** -0.04603** 0.03205. 0.00320 0.27230. 0.04113

(0.01814) (0.01476) (0.01761) (0.01379) (0.16750) (0.21110)

#LBO × POST
-0.00065 -0.00009 0.00070. 0.00059. 0.00681 0.00416

(0.00044) (0.00037) (0.00043) (0.00034) (0.00487) (0.00634)

POST
0.21460*** 0.15745*** -0.15340*** -0.10367*** 0.33830. 0.97690***

(0.02144) (0.01947) (0.02086) (0.01799) (0.19230) (0.24870)

MktCap
0.00014 0.00019 -0.00075*** -0.00034 0.00440 0.00300

(0.00021) (0.00024) (0.00021) (0.00023) (0.00327) (0.00425)

Debt
0.04208* 0.06105** -0.05517** -0.06865*** -0.95470*** -0.60660

(0.01920) (0.02135) (0.01954) (0.02036) (0.26280) (0.42960)

#LBO
0.00034 -0.00046 0.00011 -0.000167 -0.00551 -0.00207

(0.00030) (0.00034) (0.00030) (0.000322) (0.00446) (0.00804)

No. observations 53,796 50,426 47,823 43,998 9,796 6,467

No. BO firms 2,215 2,109 2,080 1,940 2,562 1,743

No. control firms 5,819 5,410 5,147 4,730 7,231 4,724

Control group Pre Post Pre Post Pre Post

This table shows coefficients (and standard errors) from regression analysis with FDR-scores and failure rates as

dependent variables. POST is a dummy variable with a value equal 1 for buyout firms after the transaction, and

0 otherwise. Positive (negative) ZM-coefficients (Z-coefficients) imply an increase of FDR post buyouts. MktCap,

GDP and LBO are measured in trillion USD. RDE (Real Default Effects) shows the effect of buyouts compared to

the control groups measured by the variable POST . ***, **, *, and . denote statistical significance at the 0.1%, 1%,

5% and 10% level, respectively.
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6 Creditor Protection Regimes

In this section we analyze the effect of creditor protection rules on financial distress risk

changes and default rates following a buyout. Pervious studies show that stronger cred-

itor protection leads to higher debt levels and better external financing opportunities

(Djankov et al., 2007; Hall and Jörgenson, 2008; La Porta et al., 1997). Additionally, bet-

ter creditor protection is associated with longer debt maturities, reducing financing risk

through lower volatility of interest payments and less short-term debt renewal decisions

(Giannetti, 2003; Hall and Jörgenson, 2008). Furthermore, Giannetti (2003) finds that

stronger creditor rights improve financing opportunities primarily for privately held com-

panies. Better access to external debt financing with potentially lower financing costs and

longer maturities should lead to less distressed target companies and lower default rates.

Therefore, we formulate the hypothesis that better creditor protection has a decreasing

effect on financial distress risk and default probability of target companies.

H6: Stronger creditor protection laws decrease FDR post LBOs

H7: Stronger creditor protection laws decrease default rates post LBOs

We employ three different measures for creditor protection: the origin of the countries’

legal system (Section 6.1), a creditor score created by La Porta et al. (1998) (Section 6.2)

and changes in financial assistance legislations (Section 6.3).

6.1 Origin of Legal Systems

A country’s creditor protection rules are highly dependent on the origin of its legal

system (Djankov et al., 2007; Hall and Jörgenson, 2008; La Porta et al., 1998, 2008,

1997).10According to these studies, countries using English common law typically have

the strongest creditor protection regimes and countries using French civil law the lowest.

German and Scandinavian civil law are in between, while countries using German civil

law tend to offer slightly better creditor protection than their Scandinavian peers. Based

on these results, we use the origins of legal systems as proxies for creditor protection.

Thereby, we implicitly use the finding of Djankov et al. (2007) that creditor protection

rules tend to be remarkable stable over time, contradicting the hypothesis of converging

10Legal systems in the EU-15 + Norway have the following origins:
English common law: Ireland and Great Britain
German civil law: Austria and Germany
Scandinavian civil law: Denmark, Finland, Norway and Sweden
French civil law: Belgium, France, Greece, Italy, Luxembourg, Netherlands, Portugal and Spain
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legal systems.

We use the regression models introduced in Section 4.1 and add an interaction term of

the legal system and the POST variable (Legal× POST ). Legal is a categorial variable

having the value English, German, Scandinavian or French, depending on the respec-

tive legal system. We use a dummy coding method for this categorial variable where

German, Scandinavian and French civil law countries are compared to the base case of

English common law countries in the regression.

A summary of the results is given in Panel A of Table 9 showing the estimated val-

ues and standard errors of the interaction terms and the respective stand alone terms.

We find clear evidence that target companies domiciled in French and Scandinavian civil

law countries suffer from greater financial distress risk increases following a buyout, than

countries using English common law. However, this effect is higher in Scandinavian- than

in French civil law countries. German civil law countries do not differ consistent and

statistically significant from English common law countries. Default rates of buyout com-

panies seem to be somewhat higher in civil law countries compared to English common

law countries. However, we only find a significant increase in default rates for German

civil law countries using the pre-buyout control group.

6.2 Creditor Protection Score

In the previous section we show that a country’s legal origin, which we used as a proxy for

creditor protection, impacts financial distress risk and default rates of target companies.

Now, we employ a more direct measure of creditor protection to refine this analysis. We

use a creditor protection score developed by La Porta et al. (1997). This score constitutes

four legal characteristics of creditor rights, whereby 1 is assigned if the right is found in

the law, and 0 otherwise. These characteristics are “no automatic stay on assets”, “se-

cured creditor first paid”, “restrictions for going into reorganization” and “management

does not stay in reorganization”. The overall score is the sum of these four binary vari-

ables. Consequently, these creditor protection scores range from 0 to 4, with 4 being the

highest.11

11Creditor Protection Scores:
Austria (3), Belgium (2), Denmark (3), Finland (1), France (0), Germany (3), Greece (1), Ireland
(1), Italy (2), Luxembourg (NA), Netherlands (2), Norway (2), Portugal (1), Spain (2), Sweden (2),
Great Britain (4)
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Using these static scores has the major drawback that, in addition to being somewhat

simplistic, they do not account for potential legal changes over time. However, considering

Djankov et al.’s (2007) finding that creditor protection rules tend to be stable over time,

we find it reasonable to use them for the purpose of our analysis.

Panel B of Table 9 summarizes the results of the six independent regressions. Regressions

I and II show a significant decreasing effect of stronger creditor protection laws on finan-

cial distress risk in terms of ZM-scores after the buyout. However, using Z-scores as proxy

for financial distress risk, does not give us a clear picture. Regression III, using the pre-

buyout control group, indicates a decreasing effect which is not statistically significant.

Regression IV on the other side, which uses the post-buyout control group, points to a

increasing effect. However, this result has no significance at all. Furthermore, regressions

V and VI indicate lower default rates, yet not statistically significant, in countries with

stronger creditor protection.

6.3 Financial Assistance

In this section we examine the impact of financial assistance legislations aiming to pro-

tect creditors in buyout situations. Financial assistance refers to the assistance given by

a target company for the purchase of its own shares or shares in its holding companies.

Most commonly, the acquirer uses the target company’s assets to secure debt taken on

for the purpose of acquiring shares in the target company.

In most jurisdictions in the European Economic Area (EEA), such assistance is prohibited

or highly restricted. Laws prohibiting or restricting financial assistance aim primarily to

serve creditor protection and to limit so-called asset stripping practice. However, actual

benefits of financial assistance rules have been highly controversial for many years. On

one hand, partitioners such as private equity firms have been very innovative in bypass-

ing such regulations, making potential beneficial effect negligible (Ferran, 2005, 2007).

On the other hand, financial assistance rules are accused of creating legal barriers to

efficient market-based corporate governance systems. It is often claimed that the restric-

tion primarily increases transaction costs in buyouts without serving creditors nor other

stakeholders. Due to these unclear effects, many different legal settings exist within the

European Union, reaching from highly restricted to widely permitted. In addition, some

countries have adopted a so called “whitewash” procedure which gives shareholders of the

target company the right to authorize transactions otherwise being voided by financial
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assistance laws.

However, a general trend towards relaxation of financial assistance rules can be observed

among the European countries. The 2006 directive of the European Parliament and coun-

cil, a guideline for EU member states and associated countries, recommends the allowance

of financial assistance:

“Member States should be able to permit public limited liability companies

to grant financial assistance with a view to the acquisition of their shares by

a third party up to the limit of the companys distributable reserves so as to

increase flexibility with regard to changes in the ownership structure of the

share capital of companies. This possibility should be subject to safeguards,

having regard to this Directives objective of protecting both shareholders and

third parties” The European Parliament (2006).

The Directive was implemented into national law of some EEA countries to a varying

degree. Table 8 gives a rough overview of the recent changes of financial assistance

restrictions we could identify among these countries.

Table 8: Date of financial assistance legislations

Country Date New restriction

AT 01/01/2009* Limited to the amount of dividends

BE 01/01/2009 Target can grant loans or guarantees

DK 01/01/2009* Only distributable reserves

GB 10/01/2008 Financial assistance allowed

GR 01/01/2009* Waived if certain conditions are met

IE 01/01/2009* Whitewash procedure

IT 09/30/2008 Target can grant loans to acquirer

LU 06/10/2009 Whitewash procedure allowed

NL 10/01/2012 Management board can grant loans

NO 07/01/2013 Allowed to use distributable reserves

* Exact date of change unknown, therefore, January 1 assumed

Financial assistance and financial distress risk

Whether financial assistance laws are effective measures for creditor protections is as

of today primarily discussed based on juridical arguments without empirical evidence
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from corporate finance. We therefore aim to add to the existing literature by analyzing

financial assistance’s impact based on our transaction data. For that purpose, we adjust

the Equation 3 by adding a dummy for financial assistance (FA), using the model shown

in Equation 6.

DEPt ∼ DEPt−1+Lt−1+POST∗FA+Y ear+Country+Industry+REPBAS+
∑

CVt−1

(6)

DEP represents the respective dependent variable; ZM-score, Z-score or FAILED. FA is

a dummy variable having a value of 1 if the buyout occurred in a country in which a

relaxation to some degree has taken place, and 0 otherwise. Identified relaxations are

shown in Table 8. Stand alone terms of POST and FA are included in the model as well.

The results of our regression are shown in Panel C of Table 9. We find an inconsistent

pattern of financial assistance relaxations on financial distress risk and buyout probabil-

ities post buyout. Also, other regression set-ups, such as only considering Great Britain

where the biggest change occurred, or only the countries where we identified changes, did

not show any significant results. Solely the regression IV shows a significant decreasing

effect of more relaxed financial assistance rules on financial distress risk.

6.4 Summary of Chapter 6

Our results suggest that stronger creditor protection rules have a decreasing effect on

the risk of financial distress following a buyout. We find evidence for this by using both

legal origins and the creditor protection score of La Porta et al. (1997). This leads us to

accept Hypothesis H6. Furthermore, we find indications that failure rates are somewhat

lower in high creditor protection regimes. However, the verification Hypothesis H7 is not

conclusive due to the lack of statistical significance.

Financial assistance legislations on the other hand, do not seem to have consistent and

significant effects on neither financial distress risk nor failure rates. Even though our

analysis of financial assistance law is a rather rough attempt to identify effects on FDR,

it supports the thesis that the law is rather weak and has little or no impact Ferran

(2005). Noteworthy in this context are also findings of Cumming and Zambelli (2010),

who showed that a prohibition of leveraged buyouts prior to 2004 in Italy failed to exclude

them entirely. Instead, the prohibition only caused less efficient LBO markets due to PE

firms being forced to focus on bypassing regulations.

32



6 Creditor Protection Regimes

Table 9: Effect of creditor protection on FDR post LBO

ZM Z RDE

(I) (II) (III) (IV) (V) (VI)

Panel A: Origin of legal systems

German× POST
0.06167 0.06392 0.07249 0.07222. 1.10900** 0.29329

(0.04673) (0.04176) (0.04618) (0.03912) (0.40490) (0.45350)

French× POST
0.15319*** 0.09741*** -0.05540* -0.00693 0.33570 0.22390

(0.02471) (0.02085) (0.02396) (0.01964) (0.24720) (0.28090)

Scand.× POST
0.20382*** 0.11931*** -0.10066** -0.03097 0.47560 0.68880

(0.03440) (0.03054) (0.03294) (0.02826) (0.33010) (0.45260)

POST
-0.01390 0.00792 -0.05339** -0.08602*** 0.10890 0.51130*

(0.02013) (0.01587) (0.01945) (0.01525) (0.20390) (0.02278)

German
0.02862 0.07399 -0.08187 -0.11451. -0.78860 1.78300

(0.07778) (0.06485) (0.08514) (0.06202) (0.88100) (1.20900)

French
0.08420 0.03568 -0.07822 -0.18037*** 0.60090 1.40900

(0.06455) (0.05152) (0.07215) (0.05013) (0.69820) (1.20000)

Scand.
-0.10374 0.08947. 0.17272* 0.06459 -0.55360 1.27800

0.06858 (0.05379) (0.07586) (0.05216) (0.79990) (1.34300)

Panel B: Creditor protection score

Creditor × POST
-0.03622*** -0.02429*** 0.00813 -0.00105 -0.11430 -0.10460

(0.00690) (0.00590) (0.00656) (0.00542) (0.07272) (0.08237)

POST
0.17170*** 0.12618*** -0.10795*** -0.08749*** 0.67330*** 0.98010***

(0.01755) (0.01602) (0.01655) (0.01428) (0.18660) (0.21830)

Creditor
0.09908. -0.02103 -0.19699** -0.14729* -0.16460 -0.67900

(0.05944) (0.06418) (0.06004) (0.05925) (0.75730) (1.02200)

Panel C: Financial assistance legislations

FA× POST
-0.02817 0.02182 -0.05641 -0.13799* 0.00595 -0.46140

(0.04307) (0.07323) (0.03867) (0.06290) (0.40400) (0.46140)

POST
0.11695*** 0.11820*** -0.06448*** -0.03263 0.44020*** 0.75680***

(0.02011) (0.02601) (0.01786) (0.02201) (0.10390) (0.12430)

FA
0.04051 0.05888 0.00456 0.08153. 0.06700 0.33410

(0.02717) (0.05587) (0.02484) (0.04869) (0.28220) (0.35630)

No. observations 53,796 50,426 47,823 43,998 9,796 6,467

No. BO firms 2,215 2,109 2,080 1,940 2,562 1,743

No. control firms 5,819 5,410 5,147 4,730 7,231 4,724

Control group Pre Post Pre Post Pre Post

This table shows coefficients (and standard errors) from regression analysis with FDR-scores and failure rates as

dependent variables. POST is a dummy variable with a value equal 1 for buyout firms after the transaction, and

0 otherwise. Positive (negative) ZM-coefficients (Z-coefficients) imply an increase of FDR post buyouts. German,

French and Scand. represent German, French and Scandinavian civil law, respectively. Creditor refers to the creditor

protection score. FA is a dummy variable having a value of 1 if the buyout occurred in a country in which a relaxation

to some degree has taken place, and 0 otherwise. RDE (Real Default Effects) shows the effect of buyouts compared

to the control groups measured by the variable POST . ***, **, *, and . denote statistical significance at the 0.1%,

1%, 5% and 10% level, respectively.
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7 Discussion and Limitations

Based on extensive accounting data of European target companies, we show that the risk

of financial distress increases on average after a buyout transaction. This is in line with

Tykvova and Borell (2012), who used a different time span as well as a slightly different

choice of countries and design of regression models. At the same time, we find substantial

differences among the countries we analyze. While the risk of financial distress increases

on average in some countries, other countries exhibit the opposite effects. These findings

are until now not described in published literature and are the starting point for our fur-

ther analysis. We find that these differences seem to be at least partly driven by the size

of capital markets, in particular debt markets, and the strengths of creditor protection

laws. On the other hand, we only find inconsistent evidence that financial assistance rules

impact target companies’ risk of financial distress.

The major drawback of our analyses on financial distress risk is the solely reliance on

publicly available accounting data of private companies. This limitation, in addition to

the usage of somewhat simplistic explanatory variables, introduce potential flaws which

we discuss in the following.

Firstly, empirical corporate finance studies on private companies are invariably constraint

by data availability issues. On one hand, market data is per definition not available. On

the other hand, the availability of accounting data depends on country specific disclosure

regulations and the quality of the used data source. Thus, our analyses are limited to

publicly disclosed accounting data of privately held companies which are correctly stored

in an available data base. Therefore, market data is not possible to include in the es-

timations of financial distress risk measures (ZM- and Z-score). Additionally, we were

not able to include major buyout markets, such as the United States and Canada in our

study because private companies do not need to disclose the required information in these

countries. Moreover, many of the obtained observations comprise missing or unreasonable

values, such as negative values for total assets. These circumstances lead us to exclude

many observations (see Table 2) in order to produce reasonable results. Consequently, a

reduced set of observations automatically leads to lower explanatory power and poten-

tially introduces biases.

Secondly, we only use the ZM- and Z-scores in our study. We choose these measures

because they are widely used and fairly straightforward. However, other methods such
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as the O-score could have been used additionally. Other scores, building on market data,

are not feasible for privately held companies due to the issues mentioned above.

Last but not least, our study is to a large degree limited to the explanatory variables

we have used to test our hypotheses. For example, we could have used better and more

updated creditor protection scores. However, this drawback is particularly crucial in con-

nection with our financial assistance analysis. Here, we conduct a rather rough overview

of the different regulations across Europe. A more sophisticated study of European fi-

nancial assistance laws would possibly improve the explanatory power of this particular

analysis. Having said that, it is reasonable that such a study is outside the scope of

empirical corporate finance thesis.

In addition to the risk of financial distress of buyout companies, we also conducted anal-

yses of default rates of buyout and control group firms. We find that LBO target firms

suffer from higher failure rates compared to our sample of control group firms. However,

this finding is conflictive to the finding of Tykvova and Borell (2012), who showed that

companies inflicted of buyouts does not increase the probability of bankruptcy compared

to their control groups. We find some potential differences in our method and data.

Firstly, we use more recent and a greater data sample, which might have been updated

with more recent legal statuses of companies defaulted in the aftermath of the financial

crisis of 2008/2009. In terms of limitations however, we use data based on yearly obser-

vations, thus not capturing in-year effects of changes in the economic environment. This

was done due to a limitation of data-collection in terms of missing or inaccurate status

dates as of when exactly during the year the bankruptcy occurred. Therefore, we are

limited to the year of the default. Due to this limitation, a Cox Hazard model could not

be performed to capture the time-varying effects of defaults. In order to have a best fit-

ting statistical method for default probability, this would improve statistical explanation.

Also, we do not test for the age as an control variable, which would possibly give us a

better understanding of the effects of the life cycle of companies in our analyses as well

as firm fixed effects. Lastly, analysis of real default effects may be better conducted on a

sample of all obtainable companies, instead of using control groups.
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8 Suggestion for Further Studies

In this thesis we aimed to identify potential determinants of financial distress risk and

failure rates of buyout target firms. In order to further analyze this question, we see

the highest potential in testing additional explanatory variables. Particularly interesting

would be to explicitly test the effect of the sophistication of financial systems and the

impact of better corporate governance systems. Additionally, an improved study of fi-

nancial assistance legislations supported by corporate law experts could yield interesting

findings. Other interesting studies could be based on exploiting more sophisticated statis-

tical models. For example, the analysis of failure rates could employ a hazard model and

compare target firms to the whole population of firms. However, this would be dependent

on the possibility to obtain more detailed legal status comprising exact dates of failure.

Potential improvements in the dependent variables are unfortunately very limited due

to inevitable reliance on publicly disclosed data of private firms. Possible improvements

would be primarily limited to other or updated financial distress risk scores based on the

same data.

9 Conclusion

The results presented in this thesis suggest that larger capital markets, in particular debt

markets, and stronger creditor protection laws have a decreasing effect on risk of financial

distress on LBO target companies post acquisition. However, we cannot conclude that

these two factors also lead to lower failure rates. Greater debt markets as well as stronger

creditor protection legislations are assumed to provide better external (debt) financing

opportunities leading to lower yields and longer debt maturities. This is particularly true

for private companies and leads to lower interest burdens and short term financing risk.

Thus, larger debt markets and stronger creditor protection legislations may allow buyout

firms to better handle the large amounts of debt usually taken on in LBO transactions

resulting in less financial distressed target companies. These results add to the ongoing

controversy on potential negative effects of private equity ownership, suggesting that

market and legislative factors can influence the stakeholder value significantly.
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Appendix

Appendix A: Variable Description

Dependent

Variables

Description

ZM- and Z-score Measures of financial distress risk. Source: Amadeus

Failed Binary variable taking a value of 1 if the firm fails, 0 otherwise. Source:

Amadeus and Zephyr

Independent

Variables

Description

POST Dummy variable taking the value of 1 for buyout firms in the years after a

buyout transaction and 0 otherwise. Source: Zephyr

TOAS Total assets of the firm. Source: Amadeus

Leverage Total liabilities to total assets. Source: Amadeus

Industry Industry (2−Digits NACE Rev. 2 classification). Source: Amadeus

Country Country in which the firm is domiciled in. Source: Amadeus

Year Reporting year of accounting data. Source: Amadeus

Inflation Inflation, GDP deflator (annual %). Source: World Bank Data

GDP GDP (constant 2005 US$). Source: World Bank Data

GDP growth GDP growth (annual %). Source: World Bank Data

MktCap Market capitalization of listed companies. Source: World Bank Data

Debt Debt of private sector companies. Source: Bank for International Settlements

#LBO Number of LBOs per country and year. Source: Zephyr

Law Origin of a countries legal system. Source: La Porta (1997)

Creditor Creditor protection score. Source: La Porta (1997)

FA Dummy variable taking the value 1 after a relaxation of financial assistance

rules, 0 otherwise. Source: Legislation documents for each country and the

European Commission

REPBAS Dummy variable taking the value 1 if consolidated accounting date, 0 otherwise.

Source: Amadeus
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