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1. Introduction

Many researchers investigate capital structure. The basis of all research concerning capital
structure is the theory of (Modigliani and Miller, 1958) which states that the capital structure of a
firm is unimportant in perfect markets. In reality markets are not perfect due to taxes, transaction
costs, risk of bankruptcy, information asymmetry, etc. Therefore the capital structure that a firm
chooses does matter. The pecking order theory and the static trade off theory (Myers, 1984;

Ziemba, 2007) both describe how the capital structure of a firm can be explained.

Research shows that firm specific factors play a role in the capital structure of firms (Rajan &
Zingales, 1995; Nguyen, 2008; Huang & Song, 2002; Betzel, 2014). The most important firm
specific factors are tangibility, growth opportunities, firm size and earnings volatility. Tangibility
is a proxy for collateral and has a positive influence on leverage. Firm size also has a positive
influence, since large firms are often more diversified and therefore less risky. Earnings
volatility, a proxy for risk and growth opportunities have a negative influence on leverage.
Furthermore country specific factors are also important. This research will focus on the country
specific factor legal system. Common law will be compared to Civil law as well as the three

types of Civil law, which are French Civil law, German Civil law, Scandinavian Civil law.

The interaction effect between country factors and firm specific factors becomes more and
more important. This research will study the relationship between the legal system and the firm
specific factors tangibility, firm size, earnings volatility and growth opportunities as well as the
influence of this relationship on leverage. The legal system can change the influence firm specific
factor have on leverage due to the source of law and the protection of creditors and shareholders
(Dainow, 1967; Vishny, 1998). As a robustness check the financial system will be added to the
model, since Civil law is often associated with a bank based system and Common law with a

market based system (Ergungor, 2002).
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Previous studies (Rajan & Zingales, 1995; Nguyen, 2008; Betzel, 2014) have looked at the
interaction effect between the legal system and firm specific factors. However they either use law
enforcement instead of legal origin or lack a complete sample. Only a few countries per legal
system are used or Scandinavian Civil law is left out. There is not yet a complete study that
researches the effect the legal system has on the firm specific factors that determine capital

structure. This research can provide insight in this relationship.

A xttobit regression is used to compare leverage in Common law countries to leverage is Civil
law countries or French, German and Scandinavian Civil law countries. Since leverage is a ratio
between 0 and 100, left and right censoring is used. Results indicate that leverage is higher for
firms in Civil law Countries than for firms in Common law countries. The interaction effects
show contrasting results. Compared to Common law countries, growth opportunities have a
stronger effect on leverage in French Civil law and Civil law countries and a weaker effect in
German Civil law countries. There is not a significant difference between firms in Common law
countries and firms in Scandinavian Civil law countries. Firm size has compared to Common law
a stronger effect on leverage in German Civil law countries and a weaker effect in French civil
law countries. The samples with all Civil law countries and with only the Scandinavian Civil law
countries do not show a significant difference. Growth opportunities have a stronger effect on
leverage in the German, Scandinavian and Civil sample. The French sample shows the opposite
effect, but this is not significant. None of the interaction terms show a significant interaction

effect between the legal system and volatility.

The main contribution is that the legal system does influence the effect of firm specific factors
on leverage. However German, French and Scandinavian Civil law should not be seen as one
legal system. The interaction effects with the legal dummy and growth opportunities, size and
tangibility differ between the types of Civil law. Additional research is necessary to study the

differences between these types of Civil law.

Chapter two contains the literature review and the research gap. The research problem and the
hypothesis are in chapter three. The methodological approach is in chapter four and the method in
chapter five. Chapter five contains the results and these are discussed in the discussion and

conclusion in chapter seven.
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2. Literature overview

2.1 Static trade off theory

The static trade off theory deviations from the irrelevance proposition by acknowledging the
existence of taxes, bankruptcy costs and information asymmetry. Taxes decrease the cost of debt,
since interest payments are tax deductible. Therefore financing projects with debt instead of
equity increases after tax returns. Furthermore bankruptcy costs and information asymmetry
increase financial distress if a firm takes on more debt. The trade-off theory states that the
optimal capital structure is reached when the benefits of borrowing are offset by the cost of
borrowing. Described differently a firm will take on debt until the marginal value of the tax
shield is offset by the additional bankruptcy costs (Myers, 1984; Ziemba, 2007).

2.2 Pecking order theory

The pecking order theory is based on the assumption that the cost of information asymmetry
are more important than the cost and benefits of debt as used in the trade off theory. Firms will
first use internal funds to finance investment opportunities and payout dividends. Managers
prefer internal financing, because they will not have to take into account the opinion of
additional debt holders or equity holders. Dividends are sticky and earnings are unpredictable
which could lead to a financing deficit. If external funds are required, firms will issue debt before

equity. This means that there is no target capital structure (Myers, 1984).

The issuance of debt over equity is preferred because debt is a safer security. In addition it will
give a signal if equity is issued before the debt capacity is reached. It is assumed that the interest
of existing shareholders is more important than the interest of new shareholders (Myers and
Majluf, 1984). If new shares are undervalued, value is transferred from existing shareholders to
new ones. Therefore shares would only be issued if investors overvalue the firm. In contrast debt
would be issued if investors undervalue a firm. Obviously this cannot hold since investors would
know a firm is overvalued if equity is issued. Therefore firms are forced to issue debt until their

debt capacity is reached, creating the pecking order (Myers, 1984).
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2.3 Common law versus Civil law
The most important difference between Common law and Civil law is the main source of law.
Civil law prioritises legislation over precedence. Therefore the distinction between creating law
and applying law is more clear in Civil law countries. Civil law courts make decisions based on
their interpretation of the written law and do not have to follow previous decisions. Different
judges can have different interpretations of the same laws. Therefore similar cases can have
different results (Dainow, 1967). Civil law can be divided into French Civil law, German Civil

law and Scandinavian Civil law (Vishny, 1998).

In Common law countries precedent is the basis of the law. This means that rulings from previous
cases are the main source of law for similar future cases. Judges however have room for
interpretation. They can decide to apply the existing rule or distinguish from it based on different
circumstances. The law in a Common law system consist of all previous judicial decisions. New
situations enrich the law system (Dainow, 1967). Therefore the law in Common law countries

changes faster than in Civil law countries (Tetley, 2000).

Characteristics of Common law and Civil law can have consequences for the capital structure of
firms. Shareholders are protected better in Common law countries than in Civil law countries.
French Civil law countries have the worst shareholder protection (Vishny, 1998; La porta, 1997).
Weak shareholder rights result in higher leverage. The monitoring function from creditors offsets
the high agency cost due to the weak shareholder rights (Gleason, 2005).

Creditor rights are more complex than shareholder right, due to the diversity of creditors. In
addition a shareholder wants a company to survive, since shares of a defaulted company are
worthless. In contrast a debt holder might favour liquidation over reorganization, while they still
can recover (part of) their money. The more likely creditors can recover their money, the higher
the creditor rights. Creditor rights are the strongest in Common law countries and the weakest in
French Civil law countries (Vishny, 1998). Strong creditor protection has an inverse relationship
with long term debt. Managers avoid the risk of losing their job in case of financial distress. This

is referred to as the demand side view (El Ghoul, 2012).
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Both shareholder and creditor rights are the strongest in Common law countries, but the overall
enforcement of law is the strongest in German Civil law countries. French Civil law countries
have both the weakest protection of shareholders and creditors as well as the weakest

enforcement (Paulo, 2011).

2.4 Bank based versus market based

The financial system of a country can be classified as bank based or market based. This
can be measured as the ratio between loans by deposit-taking bans and market capitalization. The
higher the ratio, the more important banks are in a country. Often a Common law country has a
market based system and a Civil law country has a bank based system, as can be seen in figure 1
(Ergungor, 2002).
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FIGURE 1. BANK/ MARKET RATIO PER CAPITA GDP

As described creditors are better protected in Common law countries. Civil law courts are less
willing to create new rules, if a conflict between a firm and its creditor is not described in the
laws of a country. This can prevent investors from lending. Banks in contrast can put pressure on
firms by withholding service that only banks can provide. This results in bank based financial

systems in Civil law countries (Ergungor, 2002).




Liz Ramaekers Aug. 1, 19 Master Thesis, Economics

2.5 Firm specific factors

Comparing multiple studies the factors firm size, volatility, growth opportunities and
tangibility are the most important factors that determine capital structure (Nguyen, 2008; Rajan
& Zingales 1995; Huang & Song, 2002; Bauer, 2004). These studies show similar results about

the influence of these firm specific factors on capital structure.

Tangibility has a positive influence on the amount of debt a firm takes on. Tangible asset can
be used as collateral and therefore reduce the agency cost of debt. Also tangible assets decrease
bankruptcy cost since the liguidation value is higher. The studies mentioned above show a

positive relationship between tangibility and leverage.

Firm size can be seen as an inverse proxy for bankruptcy cost since large firms are more
diversified and therefore are less likely to go into default. Size could also be a proxy for
information asymmetry, since large firms are obligated to share more information. This decreases
the risk for lenders. Furthermore large firms have more long term debt. Due to economies of
scale and bargaining power their cost of borrowing are lower. Studies show that size mostly has a

positive effect on the amount of debt firms take on.

Growth opportunities is measured by the market to book ratio. If this ratio is high the firm is
overvalued. It is favourable to issue equity instead of debt if a firm is overvalued. Therefore
growth opportunities have a negative relationship with the amount of debt firms take on. In
addition firms with a high market to book ratio tend to have higher cost of financial distress.
Another explanation of the negative relationship between growth opportunities and leverage is
the disciplinary role of debt. In case of lacking investment opportunities, the monitoring of
creditors prevents engaging in unprofitable projects. Mangers off course prefer less monitoring.
Furthermore high leveraged companies are more likely to pass on profitable investment
opportunities to prevent transferring wealth from equity holders to debt holders.

Volatility is a proxy of risk. In the short run investments and dividend are fixed, while earnings
are more volatile. Therefore risk and bankruptcy cost should be higher for firms with volatile

earnings. This results in a negative relationship between the amount of debt firms take on and
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earnings volatility. This influence should increase if firm size increases, because large firms tend
to issue more debt. In addition since highly leveraged firms are already more risky they tend to
reject risky project even though they could be profitable.

TABLE 1: SUMMARY OF PREVIOUS FINDINGS

Nguyen Rajan & Zingales Huang & Song Bauer
Size +/- +/- + +
Earnings volatility - - - -
Tangibility + + + -

Growth opportunities - - - -

+ represents a positive influence of that variable on leverage, - represents a negative influence of that variable on
leverage, +/- represents conflicting results about the influence of that variable on leverage

2.6 Research Gap

(Nguyen, 2008) argues that the coefficients for tangibility, firm size, growth opportunities and
volatility differ between countries. The capital structure of a firm is therefore also influenced by
country specific factors. These country specific factors can influence the amount of debt firms

take on both directly or indirectly by influencing the firm specific factors.

In this study the main focus lays on the influence the type of legal system has on the firm
specific factors that determine capital structure. Multiple studies touch upon the relationship
between the legal system and leverage, but measure a different relationship or use a limited
number of countries. First some results from previous research concerning legal system and

leverage will be described.

The study of (Nguyen, 2008) measures the effect of country specific factors on the influence
firm specific factors have on capital structure. One of the country specific factors is the
enforcement of the legal system per country. It finds that the better the law enforcement, the
larger the influence of firm size, bankruptcy risk and volatility on capital structure. The study

does not look at the type of legal system a country has.

10
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The study of (Lopez-Iturriaga et al, 2008) investigates the influence of Civil law and Common
law on the capital structure. They divide Civil law into German Civil law, French Civil law and
Scandinavian Civil law, but only German Civil law and French Civil law are actually taken into
account in the analyses. For completeness it would have been better if Scandinavian Civil law
also had been taken into account. Furthermore they only use two to five countries per legal
system. It is therefore reasonable that the results are just applicable for those countries instead of
all the countries with that legal system.

The study of (Betzel, 2014) takes into account Common law, French Civil law, German Civil
law and Scandinavian Civil law, but uses only up to four countries per legal system. Instead of
directly using legal system as a variable, multiple variables (shareholder protection, creditor
protection, law enforcement, market based versus bank based) are used that are associated with

either Common law or Civil law.

There is not yet a complete study about the relation between legal system and capital structure.
This research will take into account Common law, Civil law and the 3 types of Civil law. It will
use a large number of countries per legal system, to make sure that the legal system instead of
other country specific factors are measured. In addition it will use bank based versus market
based as a robustness check instead of a replacement of leverage, which has been done by
(Betzel, 2014).

3. Research problem

This study researches the connection between the legal system of a country, the firm specific
factors that determine capital structure and leverage. Therefore the following research question is

used:

3.1 Research question
What is the influence of the legal system on the firm specific factors that determine the capital

structure?

11
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3.2 Hypotheses

First we have to confirm that there is an actual difference between the leverage firms take on in
Civil law countries and Common law countries. Common law countries often have strong
shareholder rights, which means that the monitoring function of creditors becomes less important.
Common law countries also have strong creditor rights. Managers limit leverage to protect
themselves in case of financial distress. Furthermore the source of law in Common law countries

makes it easier to solve conflicts if the current law does not provide a frame of reference.

H1: Leverage is higher in Civil law countries than in Common law countries

Tangibility has a positive influence on the amount of debt companies take on since it can be
used as a collateral and decreases the bankruptcy cost. Therefore we expect tangibility to have a
larger influence in countries with high leverage. Leverage is expected to be higher in Civil law
countries (H1) and the following hypothesis is developed:

H2: Tangibility has a stronger influence in Civil law countries than in Common law countries

Managers prefer less protection for creditors and shareholders to ensure their own position in
case of financial distress. Due to strong shareholder and creditor protection in Common law
countries, less debt is preferred if firm size increases. If large firms issue debt, they increase
monitoring from debt holders. Ownership tends to be more dispersed in large firms (Bjuggren et
al, 2014) which means that monitoring decreases and the issuance of equity is preferred. Since
leverage is a ratio, leverage decreases if debt decreases relative to equity. Which leads to the

following hypothesis.

H3: Size has a stronger influence in Common law countries than in Civil law countries

The disciplinary role of debt is necessary if firms lack investment opportunities. Otherwise
managers would engage in unprofitable projects. The pressure banks can put on firms is also
necessary if creditors are not well protected. We expect growth opportunities to be more

important in Civil law countries.

12
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H4: Growth opportunities have a stronger influence on capital structure in Civil law countries

than in Commom law countries.

Volatility is a proxy for risk. The more volatile the earnings, the riskier it is to lend money to a
firm. Lending is already riskier in Civil law countries, due to weaker creditor rights. Therefore

volatility is expected to have a larger influence in Civil law countries.

H5: Earnings volatility has a stronger influence in Civil law Countries than in Common law

countries.

4. Methodological approach

In this study will be measured if the legal system acts as a moderator in the relationship

between tangibility, firm size, growth opportunities , earnings volatility and leverage.

4.1 Sample

The sample is constructed from non- financial firms by using the wscope list in the Eikon
database for each country. The sample consists of 41,076 observations from 41 countries from
1998 till 2008. The legal system of a country is relatively constant over time. Therefore a long
time period can be used that includes periods with and without a financial crisis. To minimize the
impact of outliers, the observations below the 1st percentile and above the 99th percentile for the
dependent variable leverage are dropped (Gungoraydinoglu et all, 2011). Furthermore firms have
been dropped if they don't have data for the dependent variable for all years. The included

countries and a list of variables can be found in appendix 1 and 2 respectively.
4.2 Variables

Previous research (Nguyen, 2008; Rajan & Zingales 1995; Huang & Song, 2002; Bauer, 2004).
has been consulted to determine the proxies for leverage, tangibility, earnings volatility and firm

size. In table 2 the proxies used per study are displayed.

13
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TABLE 2. PROXIES USED IN PREVIOUS STUDIES

Variable Nguyen Rajan & Zingales Huang & Song Bauer
Size Ln(sales) Ln(sales) Ln(sales) Ln(sales)
Volatility SD(operating income) ROA SD(earnings before SD(ROA)

interest and tax)

Tangibility Fixed assets/ total assets ~ Fixed assets/ total assets ~ Fixed assets/ total ~ Fixed assets/ total

assets assets
Growth Market value total assets/ Market to book ratio Tobin's Q Market price per
opportunities  book value total assets share/ book value
per share
Leverage Book value long term Debt/ equity Debt/ equity Debt/ (debt + equity)

debt/ (book value total
assets - book value equity
+ market value equity)

Leverage is in the study op Bauer measured by the debt to (debt + equity) ratio. This measure
will also be used here. An advantage compared to the debt/ equity ratio is that the variable has a

minimum and a maximum value. Unreasonable observations can be censored.

Tangibility will be measured as fixed assets/ total assets. The same as in the four studies.

Volatility is measured different by all four studies. Rajan & Zingales does not use the standard
deviation and uses the variable profitability instead of earnings volatility. The other three studies
take the standard deviation of the return on asset or a version of the earnings. Earnings are more
often negative than ROA, therefore the standard deviation of the return on assets (SD(ROA)) is

used as a proxy for volatility.

Size will be measured as the natural logarithm of sales, since sales cannot be negative. By taking

the natural logarithm, we don't expect the relationship between leverage and size to be linear.

14
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Growth opportunities is in all four studies measured as a ratio between market value and book

value. Here the market value per share/ book value per share will be used.

Growth opportunities, volatility, firm size and tangibility will be included as centered variables.
In the presence of interaction terms the coefficients of main effects represent the value if the
other main effect has a value of 0. It is unlikely that a company will have a value of 0 for growth
opportunities, firm size, tangibility and volatility at the same time. By including the centered

variables we compare with an average company.

Legal system will be measured with dummy variables.
Country will be used as a control variable. There will be a dummy for every country.

5.  Method

The dependent variable is leverage, measured as debt/ (debt + equity) * 100%. Leverage is a
percentage and will have a value between 0 and 100. An OLS regression assumes that the
dependent variable can have every value and therefore is not a fitting model for this analysis. It
would be better to use a tobit regression that can censor data on the left and the right side. For

this research the data will be left censored at 0 and right censored at 100.

The interaction effect between firm specific variables and the legal system is the main subject
of this research. All firms in a particular country have the same legal system. Furthermore there
are multiple observations per firm, because the sample consist of data from 1998 till 2018. Both
have to be taken into account. Therefore the countries will be included with dummy variables.
The panel characteristic of the data will be included by using an xttobit regression.

Hypothesis 1 will be tested with a t-test. T-tests are used to measure whether the means of two
samples are significantly different. The first test will determine if the mean of leverage in
Common law countries is significantly different from leverage in Civil law countries.

Furthermore t-tests will be used to determine if leverage is still significantly different if the Civil

15
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law system is divided into French Civil law, German Civil law and Scandinavian Civil law. This

will be done with the help of dummy variables.

Equation (1) and (2) will be used to test H2, H3, H4 and H5. There will be four subsamples that
consist of the firms in Common law countries and Civil law countries or a type of Civil law. In
equation (1) the Common dummy has a value of 1 for firms located in a Common law country
and a value of 0 for firm located in a Civil law country. In equation (2) the Civil dummy has a
value for 1 for firms located in a Civil law country and a value of 0 for firm located in a Common
law country. Equation (1) measures the main effects for Civil law firms and equation (2)

measures the main effects for Common law firms.

Both equations can be used to measure the interaction effects between the legal system and
tangibility, volatility, firm size and growth opportunities. The interaction terms will have the
same coefficient in both regression only with the opposite sign. If the interaction terms are
significant than indeed does the legal system determine the influence tangibility, volatility, firm

size and growth opportunities have on capital structure.

(1) LEVERAGE =BO0+B1™* TANGIBILITY + B2* VOLATILITY + B3 * SIZE + B4 * GROWTH + B5 *
COMMON DUMMY + B6 * TANGIBILITY * COMMON DUMMY + B7 * VOLATILITY * COMMON DUMMY
+ B8 * SizE * COMMON DUMMY + B9 * GROWTH * COMMON DUMMY + B10-BX COUNTRY DUMMIES

+€

(2) LEVERAGE =B0+B1™* TANGIBILITY + B2* VOLATILITY + B3 * SIZE + B4 * GROWTH + B5 *
CIVIL DUMMY + B6 * TANGIBILITY * CIVIL DUMMY + B7 * VOLATILITY * CIVIL DUMMY + B8 * SIZE
* CIVIL DUMMY + B9 * GROWTH * CIVIL DUMMY + B10-BX COUNTRY DUMMIES + &

Robustness check

As mentioned before Civil law countries often have a bank based system and Common law
countries often have a market based system. Therefore the financial system should already be
incorporated in the Common and Civil dummy. Therefore we can ad the financial system to both

equations as a robustness check. The results should stay similar.

16
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6. Results

6.1 Hypothesis 1

Whether leverage is significantly different between legal systems is tested with a t-test.

Four tests have been performed that compare leverage in Common law countries to leverage in

Civil law countries or a subsample of French, German or Scandinavian Civil law countries. For

every company the average leverage from 1998 till 2018 is used. Only one observation per

company is used for the t-test. Here the most important findings are summarized, the full t-tests

can be found in appendix 4.

TABLE 3. T-TEST PER LEGAL SYSTEM

Group Observations Mean Group Observations Mean
Civil 17,159 33.00486 German 19,342 31.97554
Common 19,342 30.33033 Common 10,545 30.33033
Combined 36,501 31.58762 Combined 29,887 30.91081
Difference 2.67453 Difference 1.645204
t=11.3298 t=5.9961

Pr(|T| > |t|) = 0.0000 Pr(|T| > |t|) = 0.0000

Group Observations Mean Group Observations Mean
French 5,067 35.18961 Scandinavian 1,547 32.86532
Common 19,342 30.33033 Common 19,342 30.33033
Combined 24,409 31.33906 Combined 20,889 30.51807
Difference 4.859276 Difference 2.534988
t=13.6309 t=4.2343

Pr(T| > [t]) = 0.0000

Pr(T| > [t]) = 0.0000

The Common law sample is larger than the Civil law sample, especially when Common law is compared to the

subsamples. This decreases the combined mean of the sample.

In all tests Pr(|T| > |t]) = 0.0000. This indicates that leverage is significantly different in

Common law countries compared to the Civil law countries or one of the subsystems of Civil

17
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law. The mean of Civil law is higher than the mean of Common law. Therefore leverage is higher
for firms based in a Civil law country. This supports H1 which states that leverage is higher in
Civil law counties than in Common law countries. Zooming in on Civil law countries, the means
indicate that firms in French Civil law countries take on the most debt and firms in German Civil

law countries take on the least amount of debt.

6.2 Hypothesis 2 to 5

Four subsamples are made to test the interaction effects between the legal system and the firm
specific factors. In each subsample Common law is compared to Civil law or a type of Civil law.
Per subsample two regressions are performed, one were the dummy has a value of 1 for firms in
Common law countries and one where the dummy has a value of 1 for Civil law countries. For
every regression the main effects of the firm specific variables and the interaction effects will be

discussed. Afterwards the main effects of the Common en Civil dummy will be discussed.

6.2.1 Common & Civil sample

The first subsample includes all Common law and Civil law countries. The sample has 41,042
observations form which 14 observations are left censored and 6 observations are right censored.
41,022 uncensored observations remain. The main effects and the interaction effects are
displayed in table 4. The whole regression including country dummies can be found in appendix
5.

The coefficients of the main effects in a regression with an interaction term represent the effect
if the other main effect has a value of 0. Therefore the coefficients of the Mgrowth, Msize, Mtang
and Mvol in the upper panel represent the value for Civil law countries, when the Common law
dummy has a value of 0. The coefficients of the Mgrowth, Msize, Mtang and Mvol in the lower

panel represent the value for Common law countries, when the Civil law dummy has a value of 0.

18



Liz Ramaekers

Aug. 1, 19

Master Thesis, Economics

TABLE 4. COMMON LAW VERSUS CIVIL LAW

LeverageDT Coefficient Std. Err. z P>|z|
MGrowth 0.2589655 0.0196791 13.16 0.000
MSize 1.687545 0.141553 11.92 0.000
MTang 19.97875 0.9359299 21.35 0.000
MVol -0.0365817 -0.900637 -0.41 0.685
Common 0.8258954 2.554018 0.32 0.746
MGrowth#Common  -0.0761156 0.281305 -2.71 0.007
MSize#Common 0.0782681 0.1922977 0.41 0.684
MTang#Common -6.868048 1.260656 -5.45 0.000
MVol#Common -0.2044507 0.1436594 -1.42 0.155
Constant 34.77919 2.324026 14.97 0.000
Mgrowth 0.1828499 0.0201013 9.10 0.000
Msize 1.765813 0.1301943 13.56 0.000
Mtang 13.1107 0.8444715 15.53 0.000
Mvol -0.2410323 0.1119223 -2.15 0.031
Civil -0.8258954 2.554018 -0.32 0.746
Constant 35.60509 1.059201 33.62 0.000

Mgrowth, Msize, Mtang and Mvol are centered variables and are created by deducting the mean from the original

variables growth, size, tangibility and volatility. The upper panel of the regression displays the output of the
regression with the Common dummy which has a value of 1 for firms located in Common law countries and a value
of 0 for firms located in Civil law countries. The lower panel of the regression displays the output of the regression
with the Civil dummy, which has a value of 1 for firms located in Civil law countries and a value of O for firms
located in Common law countries. The coefficients of the interaction terms represent the difference between the
coefficient of the Mgrowth, Msize, Mtang and Mvol in the upper and lower panel. They are left out of the lower
panel, because they have the same coefficient and significance as in the upper panel. However the coefficients would
have the opposite sign. Note how the constant of the upper panel and coefficient of the Common dummy add up to
the constant of the lower panel.

The constant represents the value for leverage if all other values are 0. Mgrowth, Msize, Mtang
and Mvol are centered variables. If these variables have a value of 0, they represent the mean
values of growth opportunities, size, tangibility and volatility, or the average company. The
constant in the upper panel indicates that an average company in a Civil law country has a debt to
(debt + equity) ratio of 34.77919. The constant in the lower panel indicates that an average

company in a Common law country has a debt to total assets ratio of 35.60509.
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The coefficient for Mgrowth, Msize and Mtang are positive in the upper panel which means
that a larger value for growth opportunities, firm size or tangibility results in higher leverage in
Civil law countries. More volatility leads to lower leverage ratios in Civil law countries. The
coefficients of growth opportunities, firm size and tangibility are significant. The lower panel
shows that growth opportunities, firm size and tangibility also have a significant positive
influence on leverage in Common law countries. In addition volatility has negative effect,

however in Common law countries this effect is also significant.

While growth opportunities and tangibility have a positive effect in general, it is stronger in
Civil law countries than in Common law countries, (0.2589655 > 0.1828499) and (19.97875 >
13.1107) respectively. In contrast the positive effect of size is larger in Common law countries
(1.687545 < 1.765813). The negative effect of volatility is also stronger in Common law
countries (-0.0365817 > -0.2044507). Only the effects of growth opportunities and tangibility on

leverage differ significantly between Common law countries and Civil law countries.

6.2.2 Common & French sample

The second subsample includes all Common law and French Civil law countries. The sample
has 27,372 observations form which 14 observations are left censored and 6 observations are
right censored. 27,372 uncensored observations remain. The main effects and the interaction
effects are displayed in table 5. The whole regression including country dummies can be found in

appendix 5.

The constant in the upper panel indicates that an average company in a French Civil law
country has a debt to total asset ratio of 35.54455. The constant in the lower panel indicates that

an average company in a Common law country has a debt to total assets ratio of 35.54329.
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TABLE 5. COMMON LAW VERSUS FRENCH CIVIL LAW

LeverageDT Coefficient Std. Err. z P>|z|
MGrowth 0.4040605 0.0314249 12.86 0.000
MSize 2.645964 0.2237825 11.82 0.000
MTang 11.65795 1.524437 7.65 0.000
MVol -0.0248491 0.1324204 -0.19 0.851
Common -0.0012593 2.50813 -0.00 1.000
MGrowth#Common  -0.2214461 0.0374418 -5.91 0.000
MSize#Common -0.8830697 0.259217 -3.41 0.001
MTang#Common 1.464129 1.745996 0.84 0.402
MVol#Common -0.216439 0.1720419 -1.26 0.208
Constant 35.54455 2.28507 15.56 0.000
Mgrowth 0.1826144 0.0203563 8.97 0.000
Msize 1.762894 0.1310036 13.46 0.000
Mtang 13.12208 0.8510264 15.42 0.000
Mvol -0.2412881 0.1098337 -2.20 0.028
Civil 0.0012593 2.50813 0.00 1.000
Constant 35.54329 1.033995 34.37 0.000

The upper panel of the regression displays the output of the regression with the Common dummy which has a

value of 1 for firms located in Common law countries and a value of 0 for firms located in French Civil law
countries. The lower panel of the regression displays the output of the regression with the Civil dummy, which has a
value of 1 for firms located in French Civil law countries and a value of 0 for firms located in Common law
countries.

The coefficients of Mgrowth, Msize and Mtang have a positive and significant sign and
indicate that growth opportunities, firm size and tangibility have a positive influence on leverage
in French civil law countries. Mvol has a negative influence on leverage, but is not significant.
The lower panel shows that growth opportunities, firm size and tangibility also have a significant
positive influence on leverage in Common law countries. In addition volatility has negative

effect, however in Common law countries this effect is also significant.

While growth opportunities and firm size have a positive effect in general, it is stronger in
French Civil law countries than in Common law countries, (0.4040605 > 0.1826144) and
(2.645964 > 1.762894) respectively. In contrast the positive effect of tangibility is larger in
Common law countries (11.65795 < 13.12208). The negative effect of volatility is also stronger

in Common law countries (-0.0248491 > -0.2412881). Growth opportunities and firm size have
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significant interaction terms and therefore have a different effect on leverage in Common law

countries than in French Civil law countries.

6.2.3 Common & German sample

The third subsample includes all Common law and Civil law countries. The sample has 30,296
observations form which 2 observations are right censored. 30,294 uncensored observations
remain. The main effects and the interaction effects are displayed in table 6. The whole

regression including country dummies can be found in appendix 5.

TABLE 6. COMMON LAW VERSUS GERMAN CIVIL LAW

LeverageDT Coefficient Std. Err. z P>|z|
MGrowth 0.1209484 0.0285462 4.24 0.000
MSize 0.8938547 0.2068421 4.32 0.000
MTang 2453478 1.332278 18.42 0.000
MVol 0.0883084 0.1967491 0.45 0.654
Common 1.460651 1.622932 0.90 0.368
MGrowth#Common  0.0620121 0.0347797 1.78 0.075
MSize#Common 0.8733623 0.2438799 3.58 0.000
MTang#Common -11.42952 1.57321 -1.27 0.000
MVol#Common -0.3292176 0.2265764 -1.45 0.146
Constant 34.03254 1.229372 27.68 0.000
Mgrowth 0.1829604 0.198675 9.21 0.000
Msize 1.767217 0.1290805 13.69 0.000
Mtang 13.10526 0.8366057 15.66 0.000
Mvol -0.2409093 0.112367 -2.14 0.032
Civil -1.460651 1.622932 -0.90 0.368
Constant 35.49319 1.059515 33.50 0.000

The upper panel of the regression displays the output of the regression with the Common dummy which has a
value of 1 for firms located in Common law countries and a value of 0 for firms located in German Civil law
countries. The lower panel of the regression displays the output of the regression with the Civil dummy, which has a
value of 1 for firms located in German Civil law countries and a value of 0 for firms located in Common law
countries.
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The constant in the upper panel indicates that an average company in a German Civil law
country has a debt to total asset ratio of 34.03254. The constant in the lower panel indicates that
an average company in a Common law country has a debt to total assets ratio of 35.493109.

Mgrowth, Msize, Mtang and Mvol all have a positive coefficient, which means that growth
opportunities, firm size, tangibility and volatility all have a positive influence on leverage in
German Civil law countries. The coefficients of growth opportunities, firm size and tangibility on
leverage are significant. In Common law countries growth opportunities, firm size and tangibility
have a significant positive influence on leverage and volatility has a significant negative

influence.

While growth opportunities and firm size have a positive effect in general, it is weaker in
German Civil law countries than in Common law countries, (0.1209484 < 0.1829604) and
(0.8938547 < 1.767217) respectively. In contrast the positive effect of tangibility is smaller in
Common law countries (24.53478 > 13.10526). The positive effect of volatility in German Civil
law countries changes into a negative effect in Common law countries (0.0883084 —-0.2409093
). Growth opportunities, firm size and tangibility have significant interaction terms and therefore
have a different effect on leverage in Common law countries than in German Civil law countries.

The interaction term of growth opportunities is only significant at the 10% level.

6.2.4 Common & Scandinavian sample

The last subsample includes all Common law and Scandinavian Civil law countries. The
sample has 22,168 observations form which 2 observations are right censored. 22,166
observations remain uncensored. The main effects and the interaction effects are displayed in

table 7. The whole regression including country dummies can be found in appendix 5.

The constant in the upper panel indicates that an average company in a Sandinavian Civil law
country has a debt to total asset ratio of 38.79497. The constant in the lower panel indicates that

an average company in a Common law country has a debt to total assets ratio of 35.28254.
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The coefficients of Mgrowth, Msize and Mtang have a positive sign and indicate that growth
opportunities, firm size and tangibility have a positive influence on leverage in Scandinavian
Civil law countries. Mvol has a negative effect on leverage. Growth opportunities, firm size and
tangibility have a significant effect on leverage. The coefficient of Mgrowth is only significant at
the 10% level. Growth opportunities, firm size and tangibility have a significant positive

influence on leverage in Common law countries. Volatility has a significant negative influence.

TABLE 7. COMMON LAW VERSUS SCANDINAVIAN CIVIL LAW

LeverageDT Coefficient Std. Err. z P>|z|
MGrowth 0.2426845 0.1403298 1.73 0.084
MSize 1.343179 0.3877948 3.46 0.001
MTang 27.60872 2.55042 10.83 0.000
MVol -0.1405991 0.1442914 -0.97 0.330
Common -3.512434 2.112611 -1.66 0.096
MGrowth#Common  -0.0603224 0.1417562 -0.43 0.670
MSize#Common 0.4167119 0.4083326 1.02 0.307
MTang#Common -14.47489 2.683679 -5.39 0.000
MVol#Common -0.1009519 0.1784447 -0.57 0.572
Constant 38.79497 1.866256 20.79 0.000
Sigma_u 12.6342 0.2886788 43.77 0.000
Sigma_e 12.6247 0.0614507 205.44 0.000
Rho 0.5003761 0.0117074

Mgrowth 0.1823621 0.0200654 9.09 0.000
Msize 1.759891 0.1282841 13.72 0.000
Mtang 13.13383 0.8346636 15.74 0.000
Mvol -0.241551 0.1049889 -2.30 0.021
Civil 3.512434 2.112611 1.66 0.096
Constant 35.28254 0.9900749 35.64 0.000

The upper panel of the regression displays the output of the regression with the Common dummy which has a
value of 1 for firms located in Common law countries and a value of 0 for firms located in French Civil law
countries. The lower panel of the regression displays the output of the regression with the Civil dummy, which has a
value of 1 for firms located in French Civil law countries and a value of 0 for firms located in Common law
countries.
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While growth opportunities and tangibility have a positive effect in general, it is stronger in
Scandinavian Civil law countries than in Common law countries, (0.2426845 > 0.1823621) and
(27.60872 > 13.13383) respectively. In contrast the positive effect of firm size is stronger in
Common law countries (1.343179 < 1.759891). In addition the negative effect of volatility is also
stronger in Common law countries (-0.1405991 > -0.241551). Only the interaction term of
tangibility is significant and therefore tangibility has a different effect on leverage in Common

law countries than in Scandinavian Civil law countries.

6.2.5 Common & Civil dummy

The Common & Civil dummies are not significant in any of the samples. This seems in
contrast with the t-test that indicated that leverage is different in Common law countries than in

Civil law countries in the French, Scandinavian and Civil sample. This can have two reasons.

The first reason is that the T-test only takes the variables leverage and legal system into
account and the regression corrects for other variables. The difference in leverage can be the
result of another variable than the legal system. For example in the literature overview is stated
that large firms tend to have higher leverage. If firms are larger in Common law countries than in
Civil law countries or vice versa, this could cause a significant difference in the mean of

leverage.

The second reason is that the dummy is conditional due to the interaction terms in the
regression. Because the other variables are centered, the Common dummy variables represents
the difference in leverage between an average company in a Common law country and an average

company in a Civil law country.

To figure this out the regression with the Common dummy and the Civil dummy both have
been run again without the interaction terms. If the dummy is still not significant another variable
causes the results of the t-test (reason 1). If the dummy is significant than the conditions are the

cause (reason 2). Table 8 shows that without the interaction effects the Common dummy and the
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Civil dummy are still not significant and another variable must cause the results of the t-test. The

full regression can be found in appendix 5.
Based on the t-test and the regressions, leverage is different in Common law countries than
Civil law countries, however the legal system itself is not the cause. The legal system can still

influence the effect growth opportunities, firm size, tangibility and volatility have on leverage.

TABLE 8. REGRESSION WITHOUT INTERACTION TERMS

LeverageDT Coefficient Std. Err. Z P>|z|
Mgrowth 0.222099 0.0136992 16.21 0.000
Msize 1.76995 0.0944902 18.73 0.000
Mtang 16.24114 0.6238017 26.04 0.000
Mvol -0.1271871 0.0691099 -1.84 0.066
Common -1.007864 0.6476927 -1.56 0.120
Constant 35.84925 0.4462076 80.34 0.000
Mgrowth 0.2218886 0.0137101 16.18 0.000
Msize 1.754959 0.095686 18.34 0.000
Mtang 16.13245 0.6262958 25.76 0.000
Mvol -0.1188603 0.0701946 -1.69 0.090
Civil -0.3457296 2.53834 -0.14 0.892
Constant 35.53684 1.054081 33.71 0.000

The upper panel of the regression displays the output of the regression with the Common dummy which has a
value of 1 for firms located in Common law countries and a value of 0 for firms located in Civil law countries. The
lower panel of the regression displays the output of the regression with the Civil dummy, which has a value of 1 for

firms located in Civil law countries and a value of 0 for firms located in Common law countries.
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6.2.6 Comparison

In all samples the main effects for growth opportunities, firm size and tangibility have a
positive effect on leverage and are significant. Mgrowth is only significant at the 10% level for
firms located in Scandinavian Civil law countries. The main effects for volatility are all negative
except for firms in a German law country. Volatility is not significant for Civil law, but volatility

is significant for firms in Common law countries.

For volatility the interaction effects all have a negative coefficient which indicates that
volatility has a more negative effect on leverage in Common law countries than in Civil law

countries. However none of the interaction terms for volatility are significant.

For growth opportunities the interaction terms in the Civil, French and Scandinavian sample
have a negative coefficient which indicates that growth opportunities have a smaller effect in
Common law countries. The interaction term for growth opportunities is positive in the German
sample. The interaction terms are significant in the Civil, French and German sample, but in the

German sample only at the 10% level.

For firm size the interaction terms in the Civil, German and Scandinavian sample are positive.
Therefore firm size has a stronger effect in Common law countries. The interaction term has a
negative sign in the French sample, which indicates that firm size has a weaker effect on leverage
in Common law countries than in French civil law countries. The interaction term is significant in
the German and French sample. The main effects for size in the German and French sample have
a contradicting coefficient. If they are forced into one legal system, which is the case in the Civil
sample, the difference with the Common sample decreases and the interaction term loses its

significance.

For tangibility the interaction terms in the Civil, German and Scandinavian sample have a
negative coefficient. Therefore the ratio fixed assets to total assets has a smaller influence in
Common law countries. The opposite is true for the French sample where the coefficient of the
interaction term is positive. The interaction term with tangibility is significant in the

Scandinavian, German and Civil sample.
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The interaction terms in the Scandinavian and Civil sample have the same sign for all
interaction terms. The interaction term in the German sample differs from the other three samples
for growth opportunities. The interaction term in the French sample differs from the other three
samples for tangibility and volatility. None of the interaction terms is significant in all four

samples.

6.3 Robustness check

The financial system classifies countries as either bank based or market based. As mentioned
before Civil law countries often have a bank based financial system and Common law countries
often have a Market based system (Ergungor, 2002). Therefore the financial system should, to
some extent, already be incorporated into the Common dummy. Adding the variable financial
system to the regression should not change the results that much. The index is added to the

sample with all the Civil and Common countries.

For the financial system many factors determine if it is either bank based or market based. This
means that a country can have factors of both and the distinction between market based and bank
based is not as clear as between Civil law and Common law. Therefore the financial system is
measured with an index instead of a dummy. This index is created by (Demirguc & Levine,
1999) based on multiple factors associated with the financial system. The index is negative if a
country has a bank based system and is positive if a country has a market based financial system.

The value of the index per country can be found in appendix 1.

Both the Common dummy and the Civil dummy are still not significant as well as both of the
index variables. Both the constants dropped by adding the index variable to the regressions. All
the main effects and the interaction terms keep their sign and significance. The only exception is
the main effect of volatility, this is now not significant anymore in both regressions. The value of
the coefficient of the main effects are more similar between the upper and the lower panel than

in the regressions without the index variable.
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TABLE 9. ROBUSTNESS CHECK WITH INDEX

LeverageDT Coefficient Std. Err. z P>|z|
MGrowth 0.2643546 0.0200676 13.17 0.000
MSize 1.545371 0.1526147 10.13 0.000
MTang 20.91847 1.030514 20.30 0.000
MVol -0.0717428 0.0922899 -0.78 0.437
Common -1.405066 2.596451 -0.54 0.588
Index 2.121899 1.49655 1.42 0.156
Mgrowth#Common  -0.0815697 0.0285512 -2.86 0.004
Msize#Common 0.2196156 0.2013128 1.09 0.275
Mtang#Common -7.804543 1.337206 -5.84 0.000
Mvol#Common -0.1693619 1.337206 -1.17 0.243
Constant 32.85206 2.704412 12.15 0.000
MGrowth 0.2638268 0.0140372 18.79 0.000
MSize 1.566901 0.1156496 13.55 0.000
MTang 21.23943 0.7335122 28.57 0.000
MVol -0.0691896 0.0920513 -0.75 0.452
Civil 1.415927 2.596218 0.55 0.585
Index 2.107206 1.496286 141 0.159
Constant 31.45034 2.352606 13.36 0.000

The upper panel of the regression displays the output of the regression with the Common dummy which has a

value of 1 for firms located in Common law countries and a value of O for firms located in Civil law countries. The

lower panel of the regression displays the output of the regression with the Civil dummy, which has a value of 1 for

firms located in Civil law countries and a value of 0 for firms located in Common law countries.
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7. Discussion and conclusion

The first hypothesis stated that leverage should be higher in Civil law countries than in
Common law countries, due to strong creditor and shareholder rights in Common law countries.
From the t-tests we can conclude that indeed leverage is higher in Civil law countries. The tests
indicates a significant difference in leverage between Common law and Civil law and between
Common law and the types of Civil law. Theory states that the creditor and shareholder rights as
well as the enforcement of laws are the worst in French Civil law countries. This is supported

with the t-tests where the mean of French Civil law countries is the highest.

The interaction effects are tested with hypothesis two till four. Since the subsamples had
contrasting results we cannot conclude neither reject that growth opportunities, firm size,
volatility and tangibility have a stronger influence on leverage in Common law countries than in
Civil law countries. All the samples use the same observations for Common law, but different
observations for Civil law. This means that the differences in the results represent the differences
between the Civil law parts of the samples. For every sample will be explained if the majority is
in line with the hypothesis and what possible explanation there can be for the differences between

the samples.

The second hypothesis states that tangibility has a stronger effect on leverage in Civil law
countries than in Common law countries. This is supported by the French and Civil sample. The
interaction term in the German sample, suggest that the effect of tangibility is stronger in
Common law countries than in German Civil law countries. A possible explanation is that the
enforcement of creditor rights is very good in German Civil law countries. Furthermore the
creditor rights in German Civil law counties have increased compared to other Civil law and
Common law countries (Bjuggren et al, 2014). If creditors are already well protected, tangibility
could become less important. The Scandinavian sample does not show a significant difference
between the influence of tangibility on leverage in Scandinavian Civil law and Common law

countries.

The third hypothesis states that the influence of firm size on leverage is stronger in Common
law countries than in Civil law countries. For managers it is more favorable in Common law

countries than in Civil law countries to issue equity instead of debt. This hypothesis is supported
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by the German and contradicted by the French sample. The results do not show a significant
difference in the Scandinavian and Civil sample. This insignificant result in the Civil sample
could be the result of the opposite interaction effects in the French and German sample. The
average effect might not differ too much anymore from the effect in Common law countries. The
contradicting results in the sample with the French Civil law countries could be the result of the
financial system, which has the most countries with a bank based system. Due to weaker creditor
and shareholder rights it might be less important how capital is raised, but it would be easier to

issue debt than equity.

The fourth hypothesis suggests that the effect of growth opportunities on leverage will be
stronger in Civil law countries than in Common law countries. The disciplinary role of debt is
necessary if firms lack investment opportunities and creditors are not well protected. This
hypothesis is supported by the German, Scandinavian and Civil sample. The French sample

shows the opposite effect, but this is not significant.

The fifth hypothesis suggests that for the same amount of earnings volatility leverage will be
lower in Civil law countries than in Common law countries. The higher the volatility the riskier
lending money to these firms. If creditor rights are also weaker, lending is extra risky. None of
the samples show a significant interaction effect between the legal system and volatility.

However the main effects of volatility are only significant in Common law countries.

The main contribution is that German, French and Scandinavian Civil law should not be seen
as one legal system. Results show that leverage is higher in Civil law countries than in Common
law countries. However the interaction effects with the legal dummy and growth opportunities,
size and tangibility differ between the types of Civil law. Additional research is necessary to
study the differences between these types of Civil law. An explanation has been given for the
opposite results of the German and French sample. However these have to be substantiated with
actual evidence from further research. Furthermore the t-test and the Common and Civil dummy
show different results. More in depth research could study why leverage is higher in Civil law

countries than in Common law countries.
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Appendix 1: Countries & financial index

TABLE 10. COUNTRIES PER LEGAL SYSTEM & FINANCIAL INDEX

Common law French German Scandinavian
Australia 0.50 Argentina -0.25 Austria -0.73 Denmark 0.15
Canada 0.41 Belgium -0.66 Germany -0.10 Finland -0.53
Hong Kong 2.10 Brazil 0.65 Japan -0.19 Norway -0.33
India -0.14 Chile 0.25 South Korea 0.89 Sweden 0.91
Israel -0.06 Colombia -0.47 Switzerland 2.03
Kenya -0.69 Egypt -0.82 Taiwan
Malaysia 2,93 France -0.17
New Zealand -0.29 Greece -0.34
Pakistan -0.38 Indonesia -0.50
Singapore 1.18 Italy -0.57
South Africa 0.83 Jordan -0.14
Sri Lanka -0.54 Mexico 0.68
Thailand 0.39 Netherlands 0.11
United Kingdom 0.92 Peru 0.16
United States 1.96 Philippines 0.71
United States 1.96 Portugal -0.75
Spain -0.02
Turkey 1.23

(Ergungor, 2002; Vishny, 1998)

Ecuador, Nigeria, Uruguay, Venezuela, Ireland and Zimbabwe are dropped from the sample,

because there was no wscope list in Eikon or there were only a few observation left after

filtering.
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Appendix 2: Variables

Variable Variables used Description variable Source Transformation
Leverage Total debt % total (Long Term Debt + Short Term Debt & Current Portion of Eikon database
capital Long Term Debt) / (Total Capital + Short Term Debt & Current
Portion of Long Term Debt) * 100
Mdt Leverage Mean leverage per company from 1998 till 2008 Sum Leverage per company/
21
MVolatility =~ ROA (net income + ((interest expense on debt — interest capitalized)  Eikon database  volatility - mean(volatility)
* (1- tax rate)))/ (average of last year’s and current year’s total
assetsO * 100%
Volatility SD(ROA)
MSize Net sales or revenues  Gross sales and other operating revenue less discounts, returns  Eikon database  size - mean(size)
and allowances
Size LN(net sales or revenues)
MTangibility Property plant and Gross property plant and equipment less accumulated reserves  Eikon database  tangibility - mean(tangibility)
equipment for depreciation depletion and amortization
Total assets Sum of the total current assets, long term receivables, Eikon database
investment in unconsolidated subsidiaries, other investments,
net property plant and equipment and other assets
Tangibility Property plant and equipment/ total assets
MGrowth Market capitalization Market price year end * Common shares outstanding Eikon database ~ growth - mean(growth)

Book value per share
Common shares
Growth

Common equity/ outstanding shares
Number of Common shares outstanding year end

(market capitalization/ Common shares outstanding)/ book

Eikon database
Eikon database
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vatue perstare

Country Wscope lists are per country Eikon database =~ Dummy per country
Common Legal system Common =1, Civil / French/ German/ Scandinavian =0 Ergungor, 2002  Dummy per legal system
Civil Civil/ French/ German/ Scandinavian = 1, Common =0 Vishny, 1998 Dummy per legal system
Financial Financial system Index, based on multiple factors associated with the financial Demirguc,1999
system
1
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Appendix 3: Assumptions

Assumptions

1) All variables must be measured at interval or ratio level. Nominal variables are used to

classify the data without ranking. Data is classified and ranked, without a constant distance

between the categories. At interval level the distance between the categories is equal and at ratio

level there is a clear zero point. Ordinal and nominal variables can be added to the model with

dummies.
TABLE 11. VARIABLES AND MEASUREMENT LEVEL

Company Sting variable, included as panel variable by using the encode command
Year Time variable, interval level

MGrowth opportunities  Interval level

MSize Interval level

MTangibility Interval level

Leverage Interval level

MVolatility Interval level

Legal system

Financial system

Country

Included with dummy variables
Included with dummy variables
Included with dummy variables

2) The error term has a mean of zero. For your model to be unbiased, the average value of the

error term must equal zero. Otherwise the intercept is biased. To test this assumption a new

variable is created by predicting the residuals. With a t-test can be formally checked if the mean

of this variable is 0. The test shows that the mean is not 0, but that the mean does not

significantly differ from 0. Therefore this assumption is met.

. ttest res=0

One-sample t test

Variable Obs Mean Std. Err. Std. Dev. [95% Conf. Interval]

res 442,481 5.76e-09 .1420867 94.51502 -.2784856 .2784856

mean = mean (res) t = 0.0000

Ho: mean = 0 degrees of freedom = 442480
Ha: mean < 0 Ha: mean != 0 Ha: mean > 0

Pr(T < t) = 0.5000 Pr(|T|] > |t]) = 1.0000 Pr(T > t) = 0.5000

FIGURE 2. T-TEST ON RESIDUALS
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3) The error term has a constant variance, no heteroscedasticity. This is

controlled for by typing robust at the end of the regression formula in stata.

This changes the standard error, but not the coefficients.

4) Observations of the error term are uncorrelated with each other, no

autocorrelation. This can be tested for panel data with the xtserial command.

Unfortunately autocorrelation is present it the sample, since Prob > F = 0.0000 :iravstry_39

which is smaller than 0.05. This can be solved by typing vce(cluster company), eeecrv-19

which allows for intragroup correlation. Observations across clusters are still

independent across groups. This command affects the standard errors, but not

the estimated coefficients. (Stata, w.d.)

. xtserial leverage growth size tangibility volatility civil Argentina-UK

Wooldridge test for autocorrelation in panel data
HO: no first-order autocorrelation
F( 1, 36798) = 1632.117
Prob > F = 0.0000

FIGURE 4. WOOLDRIGE TEST FOR AUTOCORELATION

5) No multicolinearity. This can be detected with the variance inflation factor

(VIF). A VIF score of 5 or higher indicates multicolinearity. Dummy variables :.auscry ss

are created for the subsample Scandinavian Civil law, by using the first two

numbers of the sic code. Multiple scores are higher than 5. Even the mean VIF rdvstry_2

is higher than 5. Therefore the control variable industry will not be used. This

reduces the VIF for the remaining variables as well as the mean VIF.

Variable VIF 1/VIF
Denmark 1.27 0.788166
Finland 1.18 0.849838

Norway 1.17 0.852784

tangibility 1.13 0.885810

size 1.05 0.951268

growth 1.02 0.977536

volatility 1.01 0.986117
Mean VIF 1.12

Variable VIF 1/VIF
industry_ 53 45.12 0.022161
industry_ 27 24.82 0.040297
industry_ 28 24.52 0.040785
industry_ 63 20.47 0.048846
industry_ 30 20.35 0.049150

industry_8 17.41 0.057444
industry_ 21 15.70 0.063690
industry_35 14.60 0.068493
industry 13 14.34 0.069722
industry_ 41 10.01 0.099943
industry_ 20 9.96 0.100434
industry 19 9.71 0.103021

8.88 0.112603
industry_ 29 8.62 0.115973

8.36 0.119559
industry_ 26 8.14 0.122919
industry_ 25 7.71 0.129728
industry_40 6.53 0.153167
industry_57 6.45 0.155151
industry_42 5.44 0.183871
industry_ 31 4.88 0.205095
industry_ 16 4.84 0.206726
industry_17 4.67 0.213983

industry_6 4.65 0.214864
industry_ 11 4.20 0.238130
industry_ 18 3.86 0.259347
industry 47 3.71 0.269192
industry_ 48 3.40 0.294153
industry_51 3.39 0.294657
industry_24 3.38 0.296240
industry_ 58 3.31 0.302042
industry_ 23 3.31 0.302500
industry_15 3.21 0.311121
industry_36 3.14 0.318130
industry_ 38 3.03 0.329528
industry_ 34 3.03 0.329879
industry_50 2.85 0.351433
industry 12 2.67 0.374188
industry_46 2.63 0.380897

industry_3 2.59 0.385907
industry_ 45 2.44 0.409514
industry_ 49 2.17 0.460961

2.13 0.469734
industry_60 2.08 0.481493

industry_2 2.02 0.495915

industry 22 1.93 0.517709
1.87 0.533749
industry 43 1.83 0.546979
industry_ 1 1.67 0.599070
industry 14 1.53 0.652920
Norway 1.49 0.671224
industry_37 1.49 0.672754
industry 56 1.45 0.687386
Denmark 1.45 0.688191

industry 4 1.41 0.710282

industry_ 9 1.33 0.751824
industry_ 33 1.33 0.752234
industry_ 32 1.30 0.767674

Finland 1.28 0.780190
tangibility 1.18 0.849244
size 1.14 0.877081
industry_ 62 1.13 0.884010

industry_5 1.13 0.886701
industry_61 1.13 0.888196

industry 7 1.13 0.888425
industry_ 52 1.10 0.906265
industry_54 1.10 0.908141

growth 1.10 0.910666

volatility 1.09 0.920449

indnstrv 59 1.058 0.950578

FIGURE 5. VIF SCORES
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6) The independent variable should not correlate with the error term, no
endogeneity. A Hausman test can be used is to choose between fixed effects
and random effects. The test suggests that random effect can be used, no

correlation was found. Therefore endogeneity is not a problem.

Coefficients —

(b) (B) (b-B) sqrt(diag(V_b-V_B))
fixed random Difference S.E.
growth 1.10e-12 2.60e-13 8.44e-13 3.83e-13
size -.0001236 -.0033803 .0032567 .0018147
tangibility .0042287 .0111622 -.0069335 .0055178
b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho: difference in coefficients not systematic
chi2(2) (b-B) ' [(V_b-V_B) " (-1) ] (b-B)

4.86
0.0882

Prob>chi2

FIGURE 6. RESIDUALS AND NORMAL DISTRIBUTION LINE

7) The error term is normally distributed (for

statistical tests). The histogram shows the D
distribution of the error term and compares it to the €
normal distribution. The graph indicates that the n s
error term is not normally distributed. This is S

formally tested with a Shapiro-Wilk W test. We can i

reject the null hypothesis that the error term is t
normally distributed because the P-value is smaller y
than 0.05. In addition the V value is very high, the V " 000 500 0 500 1000

value of a normally distributed sample is around 1. Residuals

FIGURE 7. RESIDUALS AND NORMAL DISTRIBUTION LINE

Shapiro-Wilk W test for normal data

Variable ‘ Obs W \Y z Prob>z

res ‘ 442,481 0.65561 2.6e+04 28.845 0.00000

Note: The normal approximation to the sampling distribution of W'
is valid for 4<=n<=2000.

FIGURE 8. SHAPIRO WILK TEST FOR NORMALITY
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Appendix 4: Hypothesis 1, T-tests

Common law versus Civil law

. ttest mdt, by (Common)

Two-sample t test with equal variances

Group Obs Mean Std. Err. Std. Dev. [95% Conf. Intervall]

0 18,215 33.84869 1.878369 253.5102 30.16692 37.53047

1 23,208 144.7792 90.73964 13823.43 -33.07645 322.6349

combined 41,423 95.99958 50.8455 10348.4 -3.658684 195.6578

diff -110.9306 102.4377 -311.7106 89.84948

diff = mean(0) - mean (1) t = -1.0829

Ho: diff = 0 degrees of freedom = 41421
Ha: diff < O Ha: diff != 0 Ha: diff > 0

Pr(T < t) = 0.1394 Pr(|T| > |t]) = 0.2789 Pr(T > t) = 0.8606

FIGURE 9. T-TEST COMMON LAW VERSUS CIVIL LAW

The t-test suggests the there is no significant difference between leverage in Common law
countries and leverage in Civil law countries. But taking a closer look at the t-test we see that the
mean of Common is with 144.7792 not in line with theory. The variable mdt displays the mean
leverage for firms between 1998 and 1999, expressed in percentages. Leverage is calculated as
debt/ (debt + equity) * 100%. The value of mdt therefore should lay between 0 and 100. The data
is cleaned by dropping all observations that cannot be true from an theoretical perspective. This
means that all values for mdt below 0 or above 100 are dropped. Then a new t-test is performed.
The number of observations drops from 41,423 to 36,501. Most of the dropped observations are
from firms in Common law countries. This makes sense, since the mean of Common law did not
fit with theory. The mean has now a reasonable value. Pr(|T| > |t|) = 0.000 which indicates that
there is a significant difference between leverage in Civil law countries and Common law

countries.
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Common law versus Civil law

. ttest mdt, by (Common)

Two-sample t test with equal variances

Group Obs Mean Std. Err. Std. Dev. [95% Conf. Interval]

17,159 33.00486 .1694838 22.20108 32.67266 33.33707

19,342 30.33033 .1637967 22.78011 30.00928 30.65139

combined 36,501 31.58762 .1180253 22.54901 31.35629 31.81895

diff 2.67453 .2360623 2.211841 3.137219

diff = mean(0) - mean(1l) t = 11.3298

Ho: diff = 0 degrees of freedom = 36499
Ha: diff < O Ha: diff != 0 Ha: diff > O

Pr(T < t) = 1.0000 Pr(|T|] > [t]) = 0.0000 Pr(T > t) = 0.0000

FIGURE 10. T-TEST COMMON LAW VERSUS CIVIL LAW

Common law versus French Civil law

Since the Common law firms are the same in all the t-test they all have an incorrect mean.
Therefore also the three samples where Common law is compared to a subcategory of Civil law
ware cleaned. The t-test than indicates a significant difference between leverage between firms in

French Civil law countries and Common law countries.

Two-sample t test with equal variances

Group Obs Mean Std. Err. Std. Dev. [95% Conf. Interval]

0 5,067 35.18961 .3068773 21.84441 34.588 35.79122

1 19,342 30.33033 .1637967 22.78011 30.00928 30.65139

combined 24,409 31.33906 .1451314 22.67444 31.05459 31.62352

diff 4.859276 .3564901 4.160534 5.558018

diff = mean(0) - mean(l) t = 13.6309

Ho: diff = 0 degrees of freedom = 24407
Ha: diff < O Ha: diff != 0 Ha: diff > 0

Pr(T < t) = 1.0000 Pr(|T| > |t]) = 0.0000 Pr(T > t) = 0.0000

FIGURE 11. T-TEST COMMON LAW VERSUS FRENCH CIVIL LAW
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Common law versus German Civil law
ttest mdt, by (Common)
Two-sample t test with equal variances
Group Obs Mean Std. Err. Std. Dev. [95% Conf. Intervall]
0 10,545 31.97554 .2186887 22.45689 31.54687 32.40421
1 19,342 30.33033 .1637967 22.78011 30.00928 30.65139
combined 29,887 30.91081 .1311895 22.67985 30.65367 31.16795
diff 1.645204 .2743807 1.107406 2.183003
diff = mean(0) - mean (1) t = 5.99061
Ho: diff = 0 degrees of freedom = 29885
Ha: diff < O Ha: diff != 0 Ha: diff > 0
Pr(T < t) = 1.0000 Pr(|T|] > |t]) = 0.0000 Pr(T > t) = 0.0000

FIGURE 12. T-TEST COMMON LAW VERSUS COMMON CIVIL LAW

Common law versus Scandinavian Civil law

ttest mdt, by (Common)

Two-sample t test with equal variances

Group Obs Mean Std. Err. Std. Dev. [95% Conf. Intervall]

0 1,547 32.86532 .5358509 21.07604 31.81425 33.91639

1 19,342 30.33033 .1637967 22.78011 30.00928 30.65139

combined 20,889 30.51807 .156836 22.66755 30.21066 30.82548

diff 2.534988 .5986758 1.361537 3.708439

diff = mean(0) - mean (1) t = 4.2343

Ho: diff = 0 degrees of freedom = 20887
Ha: diff < O Ha: diff != 0 Ha: diff > 0

Pr(T < t) = 1.0000 Pr(|T| > [t]) = 0.0000 Pr(T > t) = 0.0000

FIGURE 13. T-TEST COMMON LAW VERSUS SCANDINAVIAN CIVIL LAW
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Appendix 5: Regressions hypothesis 2 till 5

Civil law versus Common law

. xttobit leverageDT Mgrowth Msize Mtang Mvol Common c.Mgrowth#i.Common
note: Greece omitted because of collinearity
Turkey omitted because of collinearity

Msize#i.Common c.Mtang#i.Common c.Mvolii.Common Argentina-UK, 11(0) ul(100)

not

Fitting comparison model:

Fitting constant-only model:

79903.47
79903.47

Iteration 0: log likelihood = -
Iteration 1: log likelihood = -

Fitting full model:

Iteration 0: log likelihood = -177922.76
Iteration 1: log likelihood = -177920.42
Iteration 2: log likelihood = -177920.42

Obtaining starting values for full model:

Iteration 0: log likelihood = -165655.37
Iteration 1: log likelihood = -165642.32
Iteration 2: log likelihood

Fitting full model:

Iteration 0: log likelihood
Iteration 1: log likelihood

Iteration 2: log likelihood = -165446.37
Random-effects tobit regression Number of obs - 41,042
Uncensored 41,022
Limits: lower = 0 Left-censored 14
upper = 100 Right-censored = 6
Group variable: firm Number of groups = 1,955
Random effects u_i ~ Gaussian Obs per group:
min = 16
avg 21.0
max 21
Integration method: mvaghermite Integration pts. = 12
Wald chi2(48) 1356.37
Log likelihood = -165446.37 Prob > chi2 0.0000
leverageDT Coef.  std. Err. z Pz [95% Conf. Intervall
Mgrowth .2589655  .0196791  13.16  0.000 2203952 .2975357
Msize 687545  .141553  11.92  0.000 1.410107  1.964984
Mtang 97875 .9359299  21.35  0.000 18.14436  21.81314
Mvol | -.0365817  .0900637  -0.41 0.685  -.2131033 13994
Common .8258954  2.554018 0.32  0.746  -4.179888  5.831678
Commont#c. Mgrowth
1 -.0761156  .0281305  -2.71  0.007  -.1312503  -.0209809
Commonfc.Msize
1 0782681 .1922977 0.41  0.684  -.2986285  .4551646
Commonfc.Mtang
1 -6.868048  1.260656  -5.45 0.000  -9.338889  -4.397207
Commontc. Mvol
1 -.2044507  .1436594  -1.42  0.155  -.4860179  .0771165
Argentina 0251011 3.791187 0.01 0.995  -7.405489  7.455691
Rustralia 3106713 2.063224  -0.15 0.880  -4.354516  3.733174
Austria 1.567471  4.622138  -0.34  0.735  -10.62669  7.491753
Belgium 729604 3.600797 0.48  0.631  -5.327829  8.787036
Brazil 48602 14.11367  -1.31  0.190 -46.1483  9.176273
Canada | -2.111857  1.90466  -1.11 0.268  -5.844922  1.621207
Chile | -4.818001  3.434098  -1.40 0.161  -11.54871  1.912707
Colombia 11.60321  6.59659  -1.76 0.079  -24.53228  1.325872
Denmark | -2.033725 4.061774  -0.50 0.617  -9.994657  5.927206
Egypt 3.276944  8.294279 0.40  0.693  -12.97954  19.53343
Finland .2925772 3.102622 0.09  0.925  -5.788449  6.373604
France 1.418671  2.712087 0.52  0.601  -3.896921  6.734263
Germany 2.723432  2.778108 0.98  0.327 -2.72156  8.168424
Greece 0 (omitted)
HongKong 1.605598  -3.54 0.000  -8.838726  -2.544899
India 1.688916 3.41  0.001 2. 9.073255
Indonesia 2.544931  3.30109 77 0.441 - 9.014948
Ireland 4.429046  4.719341 0.94  0.348 13.67879
Israel 8.033252  3.96795 2.02  0.043 15.81029
Italy 9.246154  3.221492 2.87  0.004 15.56016
Japan .6144785  2.776588 0.22  0.825  -4.827534  6.056491
Jordan | -23.74639  13.98645  -1.70  0.090  -51.15934 3.66655
Malaysia 1.988323  2.128754  -0.93 0.350  -6.160605  2.183958
Mexico .8652033  3.397989  -0.25  0.799 52514 5.794733
Netherlands 4.721333 398293 1.39  0.165  -1.939199  11.38187
Newzealand 046399  3.613469  -0.29 0.772  -8.128667  6.035869
Norway 6.865406  3.788836 1.81  0.070 560577  14.29139
Pakistan 4.910912  3.273861 1.50 0.134  -1.505738  11.32756
Peru | -3.870653 5.143737  -0.75 0.452  -13.95219  6.210886
Philippines 10.03399 1.69  0.092  -2.739077  36.59342
Portugal 5.428909 3.12 0.002 6.289767 27.5707
SouthAfrica 2.276089  -2.30 0.021  -9.698798  -.7766921
SouthKorea 2.583264 0.70  0.482  -3.248564  6.877645
spain 13.99348  -0.55 0.585  -35.06475  19.78868
Srilanka | -3.515914  6.998182  -0.50  0.615 -17.2321  10.20027
Sweden 2.778433  3.026866 0.92  0.359  -3.154114  8.710981
-4.928194  2.942393  -1.67 0.094  -10.69518  .8387906
Taiwan | -.4663862 2.621059  -0.18 0.859  -5.603567  4.670795
Thailand 4.520377  2.112584 2.14  0.032 3797883 8.660965
Turkey 0 (omitted)
UK | -2.206279  1.554791  -1.42 0.156  -5.253613  .8410548
_cons 34.77919  2.324026  14.97  0.000 30.22419 39.3342
/sigma_u .2252904  60.00  0.000 13.07593  13.95905
/sigma_e .0452296  279.48  0.000 12.55224  12.72954
rho .5334737 0085008 .516788  .5501009
LR test of sigma_u=0: chibar2(01) = 2.5e+04 Prob >= chibar2 = 0.000
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> rgentina-UK, 11(0) ul(100)
note: Greece omitted because of collinearity
note: Turkey omitted because of collinearity

Obtaining starting values for full model:

Iteration 0: log likelihood = -165655.37
Iteration 1: log likelihood = -165642.32
Iteration 2: log likelihood = -165642.31

Fitting full model:

Iteration 0: log likelihood = -165453.04
Iteration 1: log likelihood = -165446.39
Iteration 2:  log likelihood = -165446.37
Random-effects tobit regression Number of obs = 41,042
Group variable: firm Number of groups = 1,955
Random effects u_i ~ Gaussian Obs per group:
min = 16
avg = 21.0
max = 21
Integration method: mvaghermite Integration pts. = 12
Wald chi2 (48) = 1356.37
Log likelihood = -165446.37 Prob > chi2 = 0.0000
leverageDT Coef.  Std. Err. z P>|z| [95% Conf. Interval]
Mgrowth .1828499 .0201013 9.10 0.000 .1434521 .2222477
Msize 1.765813 .1301943 13.56 0.000 1.510637 2.02099
Mtang 13.1107  .8444715 15.53  0.000 11.45557 14.76583
Mvol -.2410323 21119223 -2.15 0.031 -.460396 -.0216687
Civil -.8258954 2.554018 -0.32 0.746 -5.831678 4.179888
c.Mgrowth#c.Civil .0761156 .0281305 2.71 0.007 .0209809 .1312503
c.Msize#c.Civil -.0782681 .1922977 -0.41 0.684 -.4551646 .2986285
c.Mtang#c.Civil 6.868048 1.260656 5.45 0.000 4.397207 9.338889
c.Mvol$c.Civil 02044507  .1436594 1.42  0.155 -.0771165 4860179
Argentina .0251011  3.791187 0.01  0.995 -7.405489 7.455691
Australia -.3106713 2.063224 -0.15 0.880 -4.354516 3.733174
Austria -1.567471 4.622138 -0.34 0.735 -10.62669 7.491753
Belgium 1.729604 3.600797 0.48 0.631 -5.327829 8.787036
Brazil -18.48602 14.11367 -1.31 0.190 -46.1483 9.176273
Canada -2.111857 1.90466 -1.11 0.268 -5.844922 1.621207
Chile -4.818001 3.434098 -1.40 0.161 -11.54871 1.912707
Colombia -11.60321 6.59659 -1.76 0.079 -24.53228 1.325872
Denmark -2.033725 4.061774 -0.50 0.617 -9.994657 5.927206
Egypt 3.276944 8.294279 0.40 0.693 -12.97954 19.53343
Finland .2925772 3.102622 0.09 0.925 -5.788449 6.373604
France 1.418671 2.712087 0.52 0.601 -3.896921 6.734263
Germany 2.723432 2.778108 0.98 0.327 -2.72156 8.168424
Greece 0 (omitted)
HongKong -5.691812 1.605598 -3.54 0.000 -8.838726 -2.544899
India 5.76304  1.688916 3.41  0.001 2.452825 9.073255
Indonesia 2.544931 3.30109 0.77 0.441 -3.925086 9.014948
Ireland 4.429046  4.719341 0.94  0.348 -4.820693 13.67879
Israel 8.033252 3.96795 2.02 0.043 .2562123 15.81029
Italy 9.246154  3.221492 2.87 0.004 2.932145 15.56016
Japan .6144785 2.776588 0.22 0.825 -4.827534 6.056491
Jordan -23.74639  13.98645 -1.70  0.090 -51.15934 3.66655
Malaysia -1.988323 2.128754 -0.93 0.350 -6.160605 2.183958
Mexico -.8652033  3.397989 -0.25 0.799 -7.52514 5.794733
Netherlands 4.721333 3.398293 1.39 0.165 -1.939199 11.38187
NewZealand -1.046399 3.613469 -0.29 0.772 -8.128667 6.035869
Norway 6.865406 3.788836 1.81 0.070 -.560577 14.29139
Pakistan 4.910912 3.273861 1.50 0.134 -1.505738 11.32756
Peru -3.870653 5.143737 -0.75 0.452 -13.95219 6.210886
Philippines 16.92717 10.03399 1.69 0.092 -2.739077 36.59342
Portugal 16.93023 5.428909 3.12 0.002 6.289767 27.5707
SouthAfrica -5.237745 2.276089 -2.30 0.021 -9.698798 -.7766921
SouthKorea 1.81454 2.583264 0.70 0.482 -3.248564 6.877645
Spain -7.638033 13.99348 -0.55 0.585 -35.06475 19.78868
SriLanka -3.515914 6.998182 -0.50 0.615 -17.2321 10.20027
Sweden 2.778433 3.026866 0.92 0.359 -3.154114 8.710981
Switzerland -4.928194 2.942393 -1.67 0.094 -10.69518 .8387906
Taiwan -.4663862 2.621059 -0.18 0.859 -5.603567 4.670795
Thailand 4.520377 2.112584 2.14 0.032 .3797883 8.660965
Turkey 0 (omitted)
UK -2.206279 1.554791 -1.42 0.156 -5.253613 .8410548
_cons 35.60509 1.059201 33.62 0.000 33.52909 37.68108
/sigma_u 13.51749 .2252904 60.00 0.000 13.07593 13.95905
/sigma_e 12.64089 .0452296 279.48 0.000 12.55224 12.72954
rho .5334737 .0085008 .516788 .5501009
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xttobit leverageDT Mgrowth Msize Mtang Mvol Common Argentina-UK, 11(0) ul(100)
note: Greece omitted because of collinearity
note: Turkey omitted because of collinearity

Obtaining starting values for full model:

Iteration 0: log likelihood = -165679.92
Iteration 1: log likelihood = -165671.71
Iteration 2: log likelihood = -165671.71

Fitting full model:

Iteration 0: log likelihood = -165472.16
Iteration 1: log likelihood = -165466.42
Iteration 2: log likelihood = -165466.41
Random-effects tobit regression Number of obs = 41,042
Group variable: firm Number of groups = 1,955
Random effects u_i ~ Gaussian Obs per group:
min = 16
avg = 21.0
max = 21
Integration method: mvaghermite Integration pts. = 12
Wald chi2 (44) = 1329.77
Log likelihood = -165466.41 Prob > chi2 = 0.0000
leverageDT Coef. std. Err. z P>|z| [95% Conf. Interval
Mgrowth .2218886 .0137101 16.18 0.000 .1950173 .2487599
Msize 1.754959 .095686 18.34 0.000 1.567418 1.9425
Mtang 16.13245 .6262958 25.76 0.000 14.90493 17.35997
Mvol -.1188603 .0701946 -1.69 0.090 -.2564392 .0187186
Common .3457296 2.53834 0.14 0.892 -4.629324 5.320784
Argentina .6088388 3.791171 0.16 0.872 -6.82172 8.039398
Australia -.5706575 2.059135 -0.28 0.782 -4.606488 3.465173
Austria -1.879552 4.614221 -0.41 0.684 -10.92326 7.164155
Belgium 1.281238 3.598435 0.36 0.722 -5.771565 8.334041
Brazil -16.70921 14.08472 -1.19 0.235 -44.31476 10.89633
Canada -2.547323 1.90269 -1.34 0.181 -6.276528 1.181882
Chile -4.622016 3.425823 -1.35 0.177 -11.33651 2.092473
Colombia -11.90715 6.594552 -1.81 0.071 -24.83223 1.017939
Denmark -2.156279 4.062725 -0.53 0.596 -10.11907 5.806516
Egypt 3.988995 8.295909 0.48 0.631 -12.27069 20.24868
Finland .041642 3.102865 0.01 0.989 -6.039861 6.123145
France .395228 2.695088 0.15 0.883 -4.887046 5.677502
Germany 1.885011 2.76343 0.68 0.495 -3.531212 7.301235
Greece 0 (omitted)
HongKong -5.733746 1.597318 -3.59 0.000 -8.864432 -2.60306
India 5.536243 1.684399 3.29 0.001 2.234883 8.837603
Indonesia 2.662911 3.301662 0.81 0.420 -3.808227 9.134049
Ireland 4.351158 4.719983 0.92 0.357 -4.899838 13.60215
Israel 8.049792 3.969424 2.03 0.043 .2698636 15.82972
Italy 8.492565 3.208923 2.65 0.008 2.203191 14.78194
Japan -.0660282 2.76081 -0.02 0.981 -5.477116 5.345059
Jordan -23.6045 13.99243 -1.69 0.092 -51.02917 3.820159
Malaysia -2.086069 2.11957 -0.98 0.325 -6.24035 2.068213
Mexico -.8836007 3.391918 -0.26 0.794 -7.531638 5.764437
Netherlands 4.059538 3.390545 1.20 0.231 -2.585809 10.70488
NewZealand -1.60556 3.611365 -0.44 0.657 -8.683706 5.472585
Norway 6.964475 3.790201 1.84 0.066 -.4641828 14.39313
Pakistan 4.425201 3.268519 1.35 0.176 -1.980978 10.83138
Peru -3.524464 5.144907 -0.69 0.493 -13.6083 6.559368
Philippines 15.3072 10.03273 1.53 0.127 -4.356594 34.971
Portugal 17.51164 5.417243 3.23 0.001 6.894041 28.12924
SouthAfrica -5.453623 2.273282 -2.40 0.016 -9.909174 -.9980733
SouthKorea 1.544852 2.576624 0.60 0.549 -3.505238 6.594941
Spain -7.767274 13.99607 -0.55 0.579 -35.19906 19.66452
SriLanka -3.491534 6.989609 -0.50 0.617 -17.19092 10.20785
Sweden 2.063687 3.022756 0.68 0.495 -3.860806 7.988181
Switzerland -5.454777 2.936848 -1.86 0.063 -11.21089 .3013394
Taiwan -.7382707 2.614086 -0.28 0.778 -5.861786 4.385244
Thailand 4.19444 2.104972 1.99 0.046 .0687703 8.32011
Turkey 0 (omitted)
UK -2.271108 1.554754 -1l.46 0.144 -5.31837 .7761541
_cons 35.19111 2.315029 15.20 0.000 30.65374 39.72849
/sigma_u 13.52329 .22537 60.00 0.000 13.08157 13.965
/sigma_e 12.64671 .0452505 279.48 0.000 12.55802 12.7354
rho .5334578 .0085002 .5167733 .5500837

45



Liz Ramaekers Aug. 1,19 Master Thesis, Economics

xttobit leverageDT Mgrowth Msize Mtang Mvol Civil Argentina-UK, 11(0) ul(100)
note: Greece omitted because of collinearity
note: Turkey omitted because of collinearity

Obtaining starting values for full model:

Iteration 0: log likelihood = -165679.92
Iteration 1: log likelihood = -165671.71
Iteration 2: log likelihood = -165671.71

Fitting full model:

Iteration 0: log likelihood = -165472.16
Iteration 1: log likelihood = -165466.42
Iteration 2: log likelihood = -165466.41
Random-effects tobit regression Number of obs = 41,042
Group variable: firm Number of groups = 1,955
Random effects u_i ~ Gaussian Obs per group:
min = 16
avg = 21.0
max = 21
Integration method: mvaghermite Integration pts. = 12
Wald chi2 (44) = 1329.77
Log likelihood = -165466.41 Prob > chi2 = 0.0000
leverageDT Coef. std. Err. z P>|z| [95% Conf. Interval
Mgrowth .2218886 .0137101 16.18 0.000 .1950173 .2487599
Msize 1.754959 .095686 18.34 0.000 1.567418 1.9425
Mtang 16.13245 .6262958 25.76 0.000 14.90493 17.35997
Mvol -.1188603 .0701946 -1.69 0.090 -.2564392 .0187186
Civil -.3457296 2.53834 -0.14 0.892 -5.320784 4.629324
Argentina .6088388 3.791171 0.16 0.872 -6.82172 8.039398
Australia -.5706575 2.059135 -0.28 0.782 -4.606488 3.465173
Austria -1.879552 4.614221 -0.41 0.684 -10.92326 7.164155
Belgium 1.281238 3.598435 0.36 0.722 -5.771565 8.334041
Brazil -16.70921 14.08472 -1.19 0.235 -44.31476 10.89633
Canada -2.547323 1.90269 -1.34 0.181 -6.276528 1.181882
Chile -4.622016 3.425823 -1.35 0.177 -11.33651 2.092473
Colombia -11.90715 6.594552 -1.81 0.071 -24.83223 1.017939
Denmark -2.156279 4.062725 -0.53 0.596 -10.11907 5.806516
Egypt 3.988995 8.295909 0.48 0.631 -12.27069 20.24868
Finland .041642 3.102865 0.01 0.989 -6.039861 6.123145
France .395228 2.695088 0.15 0.883 -4.887046 5.677502
Germany 1.885011 2.76343 0.68 0.495 -3.531212 7.301235
Greece 0 (omitted)
HongKong -5.733746 1.597318 -3.59 0.000 -8.864432 -2.60306
India 5.536243 1.684399 3.29 0.001 2.234883 8.837603
Indonesia 2.662911 3.301662 0.81 0.420 -3.808227 9.134049
Ireland 4.351158 4.719983 0.92 0.357 -4.899838 13.60215
Israel 8.049792 3.969424 2.03 0.043 .2698636 15.82972
Italy 8.492565 3.208923 2.65 0.008 2.203191 14.78194
Japan -.0660282 2.76081 -0.02 0.981 -5.477116 5.345059
Jordan -23.6045 13.99243 -1.69 0.092 -51.02917 3.820159
Malaysia -2.086069 2.11957 -0.98 0.325 -6.24035 2.068213
Mexico -.8836007 3.391918 -0.26 0.794 -7.531638 5.764437
Netherlands 4.059538 3.390545 1.20 0.231 -2.585809 10.70488
NewZealand -1.60556 3.611365 -0.44 0.657 -8.683706 5.472585
Norway 6.964475 3.790201 1.84 0.066 -.4641828 14.39313
Pakistan 4.425201 3.268519 1.35 0.176 -1.980978 10.83138
Peru -3.524464 5.144907 -0.69 0.493 -13.6083 6.559368
Philippines 15.3072 10.03273 1.53 0.127 -4.356594 34.971
Portugal 17.51164 5.417243 3.23 0.001 6.894041 28.12924
SouthAfrica -5.453623 2.273282 -2.40 0.016 -9.909174 -.9980733
SouthKorea 1.544852 2.576624 0.60 0.549 -3.505238 6.594941
Spain -7.767274 13.99607 -0.55 0.579 -35.19906 19.66452
SriLanka -3.491534 6.989609 -0.50 0.617 -17.19092 10.20785
Sweden 2.063687 3.022756 0.68 0.495 -3.860806 7.988181
Switzerland -5.454777 2.936848 -1.86 0.063 -11.21089 .3013394
Taiwan -.7382707 2.614086 -0.28 0.778 -5.861786 4.385244
Thailand 4.19444 2.104972 1.99 0.046 .0687703 8.32011
Turkey 0 (omitted)
UK -2.271108 1.554754 -1l.46 0.144 -5.31837 .7761541
_cons 35.53684 1.054081 33.71 0.000 33.47088 37.6028
/sigma_u 13.52329 .22537 60.00 0.000 13.08157 13.965
/sigma_e 12.64671 .0452505 279.48 0.000 12.55802 12.7354
rho .5334578 .0085002 .5167733 .5500837
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xttobit leverageDT Mgrowth Msize Mtang Mvol Civil Argentina-UK, 11(0) ul(100)
note: Greece omitted because of collinearity
note: Turkey omitted because of collinearity

Obtaining starting values for full model:

Iteration 0: log likelihood = -165679.92
Iteration 1: log likelihood = -165671.71
Iteration 2: log likelihood = -165671.71

Fitting full model:

Iteration 0: log likelihood = -165472.16
Iteration 1: log likelihood = -165466.42
Iteration 2: log likelihood = -165466.41
Random-effects tobit regression Number of obs = 41,042
Group variable: firm Number of groups = 1,955
Random effects u_i ~ Gaussian Obs per group:
min = 16
avg = 21.0
max = 21
Integration method: mvaghermite Integration pts. = 12
Wald chi2 (44) = 1329.77
Log likelihood = -165466.41 Prob > chi2 = 0.0000
leverageDT Coef. std. Err. z P>|z| [95% Conf. Interval
Mgrowth .2218886 .0137101 16.18 0.000 .1950173 .2487599
Msize 1.754959 .095686 18.34 0.000 1.567418 1.9425
Mtang 16.13245 .6262958 25.76 0.000 14.90493 17.35997
Mvol -.1188603 .0701946 -1.69 0.090 -.2564392 .0187186
Civil -.3457296 2.53834 -0.14 0.892 -5.320784 4.629324
Argentina .6088388 3.791171 0.16 0.872 -6.82172 8.039398
Australia -.5706575 2.059135 -0.28 0.782 -4.606488 3.465173
Austria -1.879552 4.614221 -0.41 0.684 -10.92326 7.164155
Belgium 1.281238 3.598435 0.36 0.722 -5.771565 8.334041
Brazil -16.70921 14.08472 -1.19 0.235 -44.31476 10.89633
Canada -2.547323 1.90269 -1.34 0.181 -6.276528 1.181882
Chile -4.622016 3.425823 -1.35 0.177 -11.33651 2.092473
Colombia -11.90715 6.594552 -1.81 0.071 -24.83223 1.017939
Denmark -2.156279 4.062725 -0.53 0.596 -10.11907 5.806516
Egypt 3.988995 8.295909 0.48 0.631 -12.27069 20.24868
Finland .041642 3.102865 0.01 0.989 -6.039861 6.123145
France .395228 2.695088 0.15 0.883 -4.887046 5.677502
Germany 1.885011 2.76343 0.68 0.495 -3.531212 7.301235
Greece 0 (omitted)
HongKong -5.733746 1.597318 -3.59 0.000 -8.864432 -2.60306
India 5.536243 1.684399 3.29 0.001 2.234883 8.837603
Indonesia 2.662911 3.301662 0.81 0.420 -3.808227 9.134049
Ireland 4.351158 4.719983 0.92 0.357 -4.899838 13.60215
Israel 8.049792 3.969424 2.03 0.043 .2698636 15.82972
Italy 8.492565 3.208923 2.65 0.008 2.203191 14.78194
Japan -.0660282 2.76081 -0.02 0.981 -5.477116 5.345059
Jordan -23.6045 13.99243 -1.69 0.092 -51.02917 3.820159
Malaysia -2.086069 2.11957 -0.98 0.325 -6.24035 2.068213
Mexico -.8836007 3.391918 -0.26 0.794 -7.531638 5.764437
Netherlands 4.059538 3.390545 1.20 0.231 -2.585809 10.70488
NewZealand -1.60556 3.611365 -0.44 0.657 -8.683706 5.472585
Norway 6.964475 3.790201 1.84 0.066 -.4641828 14.39313
Pakistan 4.425201 3.268519 1.35 0.176 -1.980978 10.83138
Peru -3.524464 5.144907 -0.69 0.493 -13.6083 6.559368
Philippines 15.3072 10.03273 1.53 0.127 -4.356594 34.971
Portugal 17.51164 5.417243 3.23 0.001 6.894041 28.12924
SouthAfrica -5.453623 2.273282 -2.40 0.016 -9.909174 -.9980733
SouthKorea 1.544852 2.576624 0.60 0.549 -3.505238 6.594941
Spain -7.767274 13.99607 -0.55 0.579 -35.19906 19.66452
SriLanka -3.491534 6.989609 -0.50 0.617 -17.19092 10.20785
Sweden 2.063687 3.022756 0.68 0.495 -3.860806 7.988181
Switzerland -5.454777 2.936848 -1.86 0.063 -11.21089 .3013394
Taiwan -.7382707 2.614086 -0.28 0.778 -5.861786 4.385244
Thailand 4.19444 2.104972 1.99 0.046 .0687703 8.32011
Turkey 0 (omitted)
UK -2.271108 1.554754 -1l.46 0.144 -5.31837 .7761541
_cons 35.53684 1.054081 33.71 0.000 33.47088 37.6028
/sigma_u 13.52329 .22537 60.00 0.000 13.08157 13.965
/sigma_e 12.64671 .0452505 279.48 0.000 12.55802 12.7354
rho .5334578 .0085002 .5167733 .5500837
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German law versus Common law

xttobit leverageDT Mgrowth Msize Mtang Mvol Common c.Mgrowth#i.Common c.Msize#i.Common c.Mtang#i.Common c.Mvol#i.Common Australia-UK, 11(0) ul(100)
note: Taiwan omitted because of collinearity

Fitting comparison model:
Fitting constant-only model:

Iteration 0: log likelihood = -132773.35
Iteration 1: log likelihood = -132773.35

Fitting full model:

Iteration 0: log likelihood = -131268.23
Iteration 1:  log likelihood = -131268.22

Obtaining starting values for full model:

Iteration 0: log likelihood = -121850.45
Iteration 1: log likelihood = -121834.25
Iteration 2: log likelihood = -121834.24
Fitting full model:
Tteration 0: log likelihood = -121830.43
Iteration 1: log likelihood = -121830.43
Random-effects tobit regression Number of obs = 30,296
Uncensored = 30,294
Limits: lower = 0 Left-censored = 0
upper = 100 Right-censored = 2
Group variable: firm Number of groups = 1,443
Random effects u_i ~ Gaussian Obs per group:
min = 19
avg = 21.0
max = 21
Integration method: mvaghermite Integration pts. = 12
Wald chi2(27) = 947.43
Log likelihood = -121830.43 Prob > chi2 - 0.0000
leverageDT Coef.  Std. Err. z P>|z| [95% Conf. Interval
Mgrowth 01209484 .0285462 4.24  0.000 0649989 1768979
Msize 8938547 .2068421 4.32 0.000 .4884516 1.299258
Mtang 24.53478  1.332278 18.42  0.000 21.92356 27.146
Mvol 0883084  .1967491 0.45  0.654 -.2973127 .4739295
Common 1.460651  1.622932 0.90  0.368 -1.720238 4.64154
Commonfc.Mgrowth
1 .0620121  .0347797 1.78  0.075 -.0061549 130179
Common#c.Msize
1 8733623 .2438799 3.58  0.000 3953665 1.351358
Common#c.Mtang
1 -11.42952 1.57321 -7.27  0.000 -14.51296  -8.346085
Commonc.Mvol
1 -.3292176  .2265764 -1.45  0.146 -.7732993 114864
Rustralia -.3095073  2.071782 -0.15  0.881 -4.370125 3.75111
Austria -.0478561 4.19415 -0.01  0.991 -8.268239 8.172527
Canada -2.110632  1.912431 -1.10  0.270 -5.858928 1.637664
Germany 5.25473 1.97011 2.67 0.008 1.393385 9.116075
HongKong -5.689796  1.612018 -3.53  0.000 -8.849293  -2.530299
India 5.765499  1.695701 3.40 0.001 2.441986 9.089011
Ireland 4.430465  4.738975 0.93  0.350 -4.857756 13.71869
Israel 8.033898  3.984476 2.02  0.044 2244675 15.84333
Japan 1.883605  1.952573 0.96 0.335 -1.943368 5.710577
Malaysia -1.984616  2.137095 -0.93  0.353 -6.173246 2.204013
Newzealand -1.042973 3.6283 -0.29  0.774 -8.154311 6.068365
Pakistan 4.915306  3.287103 1.50  0.135 -1.527298 11.35791
SouthAfrica -5.236893  2.285545 -2.29  0.022 -9.716478  -.7573078
SouthKorea 2.401815  1.669901 1.44  0.150 -.8711298 5.67476
Srilanka -3.511096 7.02712 -0.50  0.617 -17.284 10.26181
Switzerland -3.239574  2.208755 -1.47  0.142 -7.568654 1.089506
Taiwan 0 (omitted)
Thailand 4.524202  2.120889 2.13  0.033 3673363 8.681067
UK -2.205438  1.561238 -1.41  0.158 -5.265407 .854532
_cons 34.03254  1.229372 27.68  0.000 31.62301 36.44206
/sigma_u 13.5827  .2633533 51.58  0.000 13.06654 14.09886
/sigma_e 12.49231  .0520098  240.19  0.000 12.39037 12.59425
rho 5417445 .0098648 522368 5610223
IR test of sigma_u=0: chibar2(01) = 1.9e+04 Prob >= chibar2 = 0.000
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> ustralia-UK, 11(0) ul(100)

note: Taiwan omitted because of collinearity
Obtaining starting values for full model:
Iteration 0: log likelihood = -121850.45
Iteration 1: log likelihood = -121834.25
Iteration 2: log likelihood = -121834.24
Fitting full model:
Iteration 0: log likelihood = -121830.43
Iteration 1: log likelihood = -121830.43
Random-effects tobit regression Number of obs = 30,296
Group variable: firm Number of groups = 1,443
Random effects u_i ~ Gaussian Obs per group:
min = 19
avg = 21.0
max = 21
Integration method: mvaghermite Integration pts. = 12
Wald chi2(27) = 947.43
Log likelihood = -121830.43 Prob > chi2 = 0.0000
leverageDT Coef. sStd. Err. z P>|z| [95% Conf. Intervall]
Mgrowth .1829604 .0198675 9.21 0.000 .1440207 .2219001
Msize 1.767217 .1290805 13.69 0.000 1.514224 2.02021
Mtang 13.10526 .8366057 15.66 0.000 11.46554 14.74498
Mvol -.2409093 .112367 -2.14 0.032 -.4611446 -.0206739
Civil -1.460651 1.622932 -0.90 0.368 -4.64154 1.720238
c.Mgrowth#c.Civil -.0620121 .0347797 -1.78 0.075 -.130179 .0061549
c.Msize#c.Civil -.8733623 .2438799 -3.58 0.000 -1.351358 -.3953665
c.Mtang#c.Civil 11.42952 1.57321 7.27 0.000 8.346085 14.51296
c.Mvol#c.Civil .3292176 .2265764 1.45 0.146 -.114864 .7732993
Australia -.3095073 2.071782 -0.15 0.881 -4.370125 3.75111
Austria -.0478561 4.19415 -0.01 0.991 -8.268239 8.172527
Canada -2.110632 1.912431 -1.10 0.270 -5.858928 1.637664
Germany 5.25473 1.97011 2.67 0.008 1.393385 9.116075
HongKong -5.689796 1.612018 -3.53 0.000 -8.849293 -2.530299
India 5.765499 1.695701 3.40 0.001 2.441986 9.089011
Ireland 4.430465 4.738975 0.93 0.350 -4.857756 13.71869
Israel 8.033898 3.984476 2.02 0.044 .2244675 15.84333
Japan 1.883605 1.952573 0.96 0.335 -1.943368 5.710577
Malaysia -1.984616 2.137095 -0.93 0.353 -6.173246 2.204013
NewZealand -1.042973 3.6283 -0.29 0.774 -8.154311 6.068365
Pakistan 4.915306 3.287103 1.50 0.135 -1.527298 11.35791
SouthAfrica -5.236893 2.285545 -2.29 0.022 -9.716478 -.7573078
SouthKorea 2.401815 1.669901 1.44 0.150 -.8711298 5.67476
SriLanka -3.511096 7.02712 -0.50 0.617 -17.284 10.26181
Switzerland -3.239574 2.208755 -1.47 0.142 -7.568654 1.089506
Taiwan 0 (omitted)
Thailand 4.524202 2.120889 2.13 0.033 .3673363 8.681067
UK -2.205438 1.561238 -1.41 0.158 -5.265407 .854532
_cons 35.49319 1.059515 33.50 0.000 33.41658 37.5698
/sigma_u 13.5827 .2633533 51.58 0.000 13.06654 14.09886
/sigma_e 12.49231 .0520098 240.19 0.000 12.39037 12.59425
rho .5417445 .0098648 .522368 .5610223
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French Civil law versus Common law

xttobit leverageDT Mgrowth Msize Mtang Mvol Common c.Mgrowth#i.Common c.Msize#i.Common c.Mtang#i.Common c.Mvol#i.Common Argentina-UK, 11(0) ul(100)
note: Greece omitted because of collinearity
note: Turkey omitted because of collinearity
Fitting comparison model:

Fitting constant-only model:

Iteration 0: log likelihood = -120028.23
Iteration 1: log likelihood = -120028.22

Fitting full model:

Iteration 0: log likelihood = -118483.23
Iteration 1: log likelihood = -118478.21
Iteration 2: log likelihood = -118478.2

Obtaining starting values for full model:

Iteration 0: log likelihood = -110819.19
Iteration 1: log likelihood = -110801.01
Iteration 2: log likelihood = -110800.99
Iteration 3: log likelihood = -110800.99

Fitting full model:

Tteration 0: log likelihood = -110630.01
Tteration 1: log likelihood = -110627.65
Tteration 2:  log likelihood = -110627.64
Random-effects tobit regression Number of obs - 27,372
Uncensored - 27,352
Limits: lower = 0 Left-censored 14
upper = 100 Right-censored 6
Group variable: firm Number of groups = 1,304
Random effects u_i ~ Gaussian Obs per group:
min = 16
avg = 21.0
max = 21
Integration method: mvaghermite Integration pts. = 12
Wald chi2(38) 953.46
Log likelihood = -110627.64 Prob > chi2 0.0000
leverageDT Coef.  sStd. Err. z P>lz| [95% Conf. Interval]
Mgrowth 4040605  .0314249 12.86  0.000 .3424689 4656521
Msize 2.645964  .2237825 11.82  0.000 2.207358 3.084569
Mtang 11.65795  1.524437 7.65  0.000 8.670107 14.64579
Mvol -.0248491  .1324204 -0.19  0.851 -.2843884 2346902
Common | -.0012593 2.50813 -0.00  1.000 -4.917103 4.914584
Common#c.Mgrowth
1 -.2214461  .0374418 -5.91  0.000 -.2948306  -.1480616
Common#c.Msize
1 -.8830697 .259217 -3.41  0.001 -1.391126  -.3750136
Common#c.Mtang
1 1.464129  1.745996 0.84  0.402 -1.95796 4.886218
Commont#c . Mvol
1 -.216439  .1720419  -1.26  0.208 -.553635 1207569
Argentina 1.614319  3.724033 0.43  0.665 -5.684652 8.91329
Australia -.3131024  2.023997 -0.15  0.877 -4.280065 3.65386
Belgium 5486688  3.544032 0.15  0.877 -6.397506 7.494844
Brazil -26.08681  13.97445 -1.87  0.062 -53.47623 1.302609
Canada | -2.114428  1.868709 -1.13  0.258 -5.777031 1.548174
Chile | -3.777733  3.398916 -1.11  0.266 -10.43949 2.884021
Colombia | -11.59038  6.486051 -1.79  0.074 -24.3028 1.122049
Egypt 5.256356  8.142276 0.65 0.519 -10.70221 21.21492
France | -1.144786 2.71445 -0.42  0.673 -6.46501 4.175437
Greece 0 (omitted)
HongKong | =-5.696015  1.575555 -3.62  0.000 -8.784047  -2.607983
India 5.75792  1.657255 3.47  0.001 2.50976 9.00608
Indonesia 3.389048  3.240718 1.05  0.296 -2.962642 9.740738
Ireland 4.426093  4.629494 0.96  0.339 -4.647549 13.49973
Israel 8.031906  3.892371 2.06  0.039 .4029979 15.66081
Italy 7.55369  3.202292 2.36  0.018 1.277314 13.83007
Jordan -23.70037 13.7201 -1.73  0.084 -50.59128 3.190541
Malaysia -1.9961  2.089272 -0.96  0.339 -6.090997 2.098798
Mexico -1.007643  3.356449 -0.30 0.764 -7.586161 5.570876
Netherlands 1.958321  3.360002 0.58  0.560 -4.627161 8.543803
Newzealand | ~-1.053538  3.545085 -0.30  0.766 -8.001778 5.894701
Pakistan 4.901753  3.212302 1.53  0.127 -1.394244 11.19775
Peru | =-3.323023  5.048986 -0.66  0.510 -13.21886 6.572808
Philippines 13.01319  9.859559 1.32 0.187 -6.311189 32.33757
Portugal 15.52137  5.368198 2.89  0.004 4.999893 26.04284
SouthAfrica -5.23959  2.232785 -2.35  0.019 -9.615769  -.8634109
Spain | -8.911659  13.73723 -0.65  0.517 -35.83613 18.01281
Srilanka -3.52596  6.865308 -0.51  0.608 -16.98172 9.929797
Thailand 4.512408  2.073348 2.18  0.030 .4487204 8.576095
Turkey 0 (omitted)
UK | -2.208032  1.525234 -1.45  0.148 -5.197436 7813719
_cons 35.54455 2.28507 15.56  0.000 31.0659 40.02321
/sigma_u 13.24165  .2713323 48.80  0.000 12.70985 13.77345
/sigma_e 12.80444  .0561132  228.19  0.000 12.69446 12.91442
rho 5167814 .0104872 4962136 5373046
LR test of sigma_u=0: chibar2(01) = 1.6e+04 Prob >= chibar2 = 0.000
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> rgentina-UK, 11(0) ul(100)
note: Greece omitted because of collinearity
note: Turkey omitted because of collinearity
Obtaining starting values for full model:
Iteration O0: log likelihood = -110819.19
Iteration 1: log likelihood = -110801.01
Iteration 2: log likelihood = -110800.99
Iteration 3: log likelihood = -110800.99
Fitting full model:
Iteration O0: log likelihood = -110630.01
Iteration 1: log likelihood = -110627.65
Iteration 2: log likelihood = -110627.64
Random-effects tobit regression Number of obs = 27,372
Group variable: firm Number of groups = 1,304
Random effects u_i ~ Gaussian Obs per group:
min = 16
avg = 21.0
max = 21
Integration method: mvaghermite Integration pts. = 12
Wald chi2 (38) = 953.46
Log likelihood = -110627.64 Prob > chi2 = 0.0000
leverageDT Coef. Std. Err. z P>|z]| [95% Conf. Interval]
Mgrowth .1826144 .0203563 8.97 0.000 .1427167 .2225121
Msize 1.762894 .1310036 13.46 0.000 1.506132 2.019656
Mtang 13.12208 .8510264 15.42 0.000 11.4541 14.79006
Mvol -.2412881 .1098337 -2.20 0.028 -.4565583 -.0260179
Civil .0012593 2.50813 0.00 1.000 -4.914584 4.917103
c.Mgrowth#c.Civil .2214461 .0374418 5.91 0.000 .1480616 .2948306
c.Msize#c.Civil .8830697 .259217 3.41 0.001 .3750136 1.391126
c.Mtang#c.Civil -1.464129 1.745996 -0.84 0.402 -4.886218 1.95796
c.Mvol#c.Civil .216439 .1720419 1.26 0.208 -.1207569 .553635
Argentina 1.614319 3.724033 0.43 0.665 -5.684652 8.91329
Australia -.3131024 2.023997 -0.15 0.877 -4.280065 3.65386
Belgium .5486688 3.544032 0.15 0.877 -6.397506 7.494844
Brazil -26.08681 13.97445 -1.87 0.062 -53.47623 1.302609
Canada -2.114428 1.868709 -1.13 0.258 -5.777031 1.548174
Chile -3.777733 3.398916 -1.11 0.266 -10.43949 2.884021
Colombia -11.59038 6.486051 -1.79 0.074 -24.3028 1.122049
Egypt 5.256356 8.142276 0.65 0.519 -10.70221 21.21492
France -1.144786 2.71445 -0.42 0.673 -6.46501 4.175437
Greece 0 (omitted)
HongKong -5.696015 1.575555 -3.62 0.000 -8.784047 -2.607983
India 5.75792 1.657255 3.47 0.001 2.50976 9.00608
Indonesia 3.389048 3.240718 1.05 0.296 -2.962642 9.740738
Ireland 4.426093 4.629494 0.96 0.339 -4.647549 13.49973
Israel 8.031906 3.892371 2.06 0.039 .4029979 15.66081
Italy 7.55369 3.202292 2.36 0.018 1.277314 13.83007
Jordan -23.70037 13.7201 -1.73 0.084 -50.59128 3.190541
Malaysia -1.9961 2.089272 -0.96 0.339 -6.090997 2.098798
Mexico -1.007643 3.356449 -0.30 0.764 -7.586161 5.570876
Netherlands 1.958321 3.360002 0.58 0.560 -4.627161 8.543803
NewZealand -1.053538 3.545085 -0.30 0.766 -8.001778 5.894701
Pakistan 4.901753 3.212302 1.53 0.127 -1.394244 11.19775
Peru -3.323023 5.048986 -0.66 0.510 -13.21886 6.572808
Philippines 13.01319 9.859559 1.32 0.187 -6.311189 32.33757
Portugal 15.52137 5.368198 2.89 0.004 4.999893 26.04284
SouthAfrica -5.23959 2.232785 -2.35 0.019 -9.615769 -.8634109
Spain -8.911659 13.73723 -0.65 0.517 -35.83613 18.01281
SriLanka -3.52596 6.865308 -0.51 0.608 -16.98172 9.929797
Thailand 4.512408 2.073348 2.18 0.030 .4487204 8.576095
Turkey 0 (omitted)
UK -2.208032 1.525234 -1.45 0.148 -5.197436 .7813719
_cons 35.54329 1.033995 34.37 0.000 33.5167 37.56989
/sigma_u 13.24165 .2713323 48.80 0.000 12.70985 13.77345
/sigma_e 12.80444 .0561132 228.19 0.000 12.69446 12.91442
rho .5167814 .0104872 .4962136 .5373046
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Scandinavian Civil law versus Common law

xttobit leverageDT Mgrowth Msize Mtang Mvol Common c.Mgrowth#i.Common c.Msize#i.Common c.Mtang#i.Common c.Mvol#i.Common Australia-UK, 11(0) ul(100)
note: Sweden omitted because of collinearity

Fitting comparison model:

Fitting constant-only model:

Iteration 0: log likelihood = -96600.312
Iteration 1: log likelihood = -96600.312
Fitting full model:

Iteration 0: log likelihood = -95307.888
Iteration 1: log likelihood = -95307.882

Obtaining starting values for full model:

Iteration 0: log likelihood = -89316.907
Iteration 1: log likelihood = -89297.615
Iteration 2: log likelihood = -89297.592

Fitting full model:

Iteration 0: log likelihood = -89293.771
Iteration 1: log likelihood = -89293.771
tobit regression Number of obs = 22,168
Uncensored = 22,166
Limits: lower = 0 Left-censored 0
upper = 100 Right-censored 2
Group variable: firm Number of groups = 1,056
Random effects u_i ~ Gaussian Obs per group:
min = 19
avg = 21.0
max = 21
Integration method: mvaghermite Integration pts. = 12
Wald chi2(25) = 725.87
Log likelihood = -89293.771 Prob > chi2 = 0.0000
leverageDT Coef.  Std. Err. z P>z [95% Conf. Intervall
Mgrowth 2426845  .1403298 1.73  0.084 -.0323569 5177259
Msize 1.343179  .3877948 3.46  0.001 5831152 2.103243
Mtang 27.60872 2.55042 10.83  0.000 22.60999 32.60745
Mvol -.1405991  .1442914 -0.97  0.330 -.4234051 11422069
Common -3.512434  2.112611 -1.66  0.096 -7.653076 6282074
Common#c.Mgrowth
1 -.0603224  .1417562 -0.43  0.670 -.3381594 2175146
Common#c.Msize
1 .4167119  .4083326 1.02  0.307 -.3836053 1.217029
Common#c.Mtang
1 -14.47489  2.683679 -5.39  0.000 -19.7348  -9.214972
Common#c.Mvol
1 -.1009519  .1784447 -0.57  0.572 -.4506971 2487933
Australia -.3156179  1.934017 -0.16  0.870 -4.106222 3.474986
Canada -2.117103  1.785887 -1.19  0.236 -5.617378 1.383172
Denmark -5.363971  3.695783 -1.45  0.147 -12.60757 1.879632
Finland -3.146989  2.693302 -1.17  0.243 -8.425763 2.131786
HongKong -5.700356 1.50598 -3.79  0.000 -8.652022  -2.748689
India 5.752646  1.584015 3.63  0.000 2.648033 8.857258
Ireland 4.423052  4.423563 1.00  0.317 -4.246972 13.09308
Israel 8.030514  3.719193 2.16  0.031 7410291 15.32
Malaysia -2.004246  1.997349 -1.00 0.316 -5.918979 1.910487
Newzealand -1.060896  3.387792 -0.31  0.754 -7.700846 5.579054
Norway 3.043107  3.422193 0.89  0.374 -3.664268 9.750483
Pakistan 4.892308 3.07016 1.59  0.111 -1.125095 10.90971
Southafrica -5.241657 1133493 -2.46  0.014 -9.423227  -1.060087
Srilanka -3.53633  6.560272 -0.54  0.590 -16.39423 9.321567
Sweden 0 (omitted)
Thailand 4.504193  1.982076 2.27  0.023 6193957 8.388991
UK -2.209839 1.45743 -1.52 0.129 -5.06635 6466722
_cons 38.79497  1.866256 20.79  0.000 35.13718 42.45277
/sigma_u 12.6342  .2886788 43.77  0.000 12.0684 13.2
/sigma_e 12.6247  .0614507  205.44  0.000 12.50426 12.74514
rho .5003761  .0117074 4774421 5233088
LR test of sigma u=0: chibar2(01) = 1.2e+04 Prob >= chibar2 = 0.000
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> ustralia-UK, 11(0) ul(100)
note: Sweden omitted because of collinearity

Obtaining starting values for full model:

Iteration 0: log likelihood = -89316.907
Iteration 1: log likelihood = -89297.615
Iteration 2: log likelihood = -89297.592

Fitting full model:

Iteration 0: log likelihood = -89293.771
Iteration 1: log likelihood = -89293.771
Random-effects tobit regression Number of obs = 22,168
Group variable: firm Number of groups = 1,056
Random effects u_i ~ Gaussian Obs per group:
min = 19
avg = 21.0
max = 21
Integration method: mvaghermite Integration pts. = 12
Wald chi2 (25) = 725.87
Log likelihood = -89293.771 Prob > chi2 = 0.0000
leverageDT Coef. sStd. Err. 4 P>|z| [95% Conf. Interval]
Mgrowth .1823621 .0200654 9.09 0.000 .1430345 .2216897
Msize 1.759891 .1282841 13.72 0.000 1.508459 2.011323
Mtang 13.13383 .8346636 15.74 0.000 11.49792 14.76974
Mvol -.241551 .1049889 -2.30 0.021 -.4473256 -.0357765
Civil 3.512434 2.112611 1.66 0.096 -.6282074 7.653076
c.Mgrowth#c.Civil .0603224 .1417562 0.43 0.670 -.2175146 .3381594
c.Msize#c.Civil -.4167119 .4083326 -1.02 0.307 -1.217029 .3836053
c.Mtang#c.Civil 14.47489 2.683679 5.39 0.000 9.214972 19.7348
c.Mvol#c.Civil .1009519 .1784447 0.57 0.572 -.2487933 .4506971
Australia -.3156179 1.934017 -0.16 0.870 -4.106222 3.474986
Canada -2.117103 1.785887 -1.19 0.236 -5.617378 1.383172
Denmark -5.363971 3.695783 -1.45 0.147 -12.60757 1.879632
Finland -3.146989 2.693302 -1.17 0.243 -8.425763 2.131786
HongKong -5.700356 1.50598 -3.79 0.000 -8.652022 -2.748689
India 5.752646 1.584015 3.63 0.000 2.648033 8.857258
Ireland 4.423052 4.423563 1.00 0.317 -4.246972 13.09308
Israel 8.030514 3.719193 2.16 0.031 .7410291 15.32
Malaysia -2.004246 1.997349 -1.00 0.316 -5.918979 1.910487
NewZealand -1.060896 3.387792 -0.31 0.754 -7.700846 5.579054
Norway 3.043107 3.422193 0.89 0.374 -3.664268 9.750483
Pakistan 4.892308 3.07016 1.59 0.111 -1.125095 10.90971
SouthAfrica -5.241657 2.133493 -2.46 0.014 -9.423227 -1.060087
Srilanka -3.53633 6.560272 -0.54 0.590 -16.39423 9.321567
Sweden 0 (omitted)
Thailand 4.504193 1.982076 2.27 0.023 .6193957 8.388991
UK -2.209839 1.45743 -1.52 0.129 -5.06635 . 6466722
_cons 35.28254 .9900749 35.64 0.000 33.34203 37.22305
/sigma_u 12.6342 .2886788 43.77 0.000 12.0684 13.2
/sigma_e 12.6247 .0614507 205.44 0.000 12.50426 12.74514
rho .5003761 .0117074 L4774421 .5233088
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Appendix 6: Robustness check

xttobit leverageDT Mgrowth Msize Mtang Mvol Common index c.Mgrowth#c.Common c.Msize#c.Common c.Mtang#c.Common c.Mvol

> #c.Common Argentina-UK, 11(0) ul(100)

note: Greece omitted because of collinearity
note: Taiwan omitted because of collinearity
note: Turkey omitted because of collinearity
note: UK omitted because of collinearity

Obtaining starting values for full model:

Iteration 0: log likelihood = -155106.73
Iteration 1: log likelihood = -155094.19
Iteration 2: log likelihood = -155094.18
Fitting full model:
Iteration 0: log likelihood = -154907.91
Iteration 1: log likelihood = -154901.61
Iteration 2: log likelihood = -154901.6
Random-effects tobit regression Number of obs = 38,333
Group variable: firm Number of groups = 1,826
Random effects u_i ~ Gaussian Obs per group:
min = 16
avg = 21.0
max = 21
Integration method: mvaghermite Integration pts. = 12
Wald chi2(47) = 1269.84
Log likelihood = -154901.6 Prob > chi2 = 0.0000
leverageDT Coef.  std. Err. z P>|z| [95% Conf. Interval
Mgrowth 2643546 .0200676 13.17  0.000 2250228 3036864
Msize 1.545371  .1526147 10.13  0.000 1.246251 1.84449
Mtang 20.91847  1.030514 20.30  0.000 18.8987 22.93824
Mvol -.0717428 .0922899 -0.78 0.437 -.2526277 .109142
Common -1.405066  2.596451 -0.54 0.588 -6.494017 3.683885
index 2.121899 1.49655 1.42  0.156 -.8112848 5.055084
c.Mgrowth#c.Common -.0815697  .0285512 -2.86  0.004 -.1375291  -.0256104
c.Msizefc.Common .2196156  .2013128 1.09  0.275 -.1749503 6141815
c.Mtang#c.Common -7.804543 1.337206 -5.84 0.000 -10.42542 -5.183667
c.Mvol#c.Common -.1693619  .1451643 -1.17  0.243 -.4538788 .115155
Argentina 2.356333  4.180096 0.56 0.573 -5.836506 10.54917
Australia 2.786615 2.438324 1.14 0.253 -1.992413 7.565643
Austria 1.917203  5.245905 0.37  0.715 -8.364583 12.19899
Belgium 5.139522  4.311369 1.19  0.233 -3.310607 13.58965
Brazil -18.10618 14.13942 -1.28 0.200 -45.81893 9.606562
Canada 1.176361  2.391912 0.49  0.623 -3.511701 5.864422
Chile -3.631312 3.582337 -1.01 0.311 -10.65256 3.38994
Colombia -8.79702  6.919373 -1.27  0.204 -22.35874 4.764702
Denmark -.3290504  4.226242 -0.08  0.938 -8.612332 7.954231
Egypt 6.699177 8.70215 0.77 0.441 -10.35672 23.75508
Finland 3.458826  3.788996 0.91  0.361 -3.967469 10.88512
France 3.918945 3.169935 1.24 0.216 -2.294014 10.1319
Germany 5.092169 3.174883 1.60 0.109 -1.130489 11.31483
Greece 0 (omitted)
HongKong -5.990065 1.710544 -3.50 0.000 -9.34267 -2.637461
India 10.21758  2.868802 3.56  0.000 4.594829 15.84033
Indonesia 5.427853  3.928978 1.38  0.167 -2.272801 13.12851
Ireland 8.714446 5.209271 1.67 0.094 -1.495538 18.92443
Israel 12.31911  4.540721 2.71  0.007 3.419458 21.21876
Italy 12.49196 3.922377 3.18 0.001 4.804247 20.17968
Japan 2.907052  3.239853 0.90 0.370 -3.442942 9.257046
Jordan -21.49782  14.09046 -1.53  0.127 -49.11461 6.118979
Malaysia -4.048735 2.95682 -1.37 0.171 -9.843996 1.746527
Mexico -.4172743  3.421653 -0.12  0.903 -7.123591 6.289042
Netherlands 6.725981 3.61332 1.86 0.063 -.3559961 13.80796
NewZealand 3.725852 4.42566 0.84 0.400 -4.948282 12.39999
Norway 9.549431  4.229035 2.26  0.024 1.260675 17.83819
Pakistan 9.873564 4.237929 2.33 0.020 1.567376 18.17975
Peru -2.395157  5.273396 -0.45  0.650 -12.73082 7.94051
Philippines 17.72487  10.05063 1.76  0.078 -1.974001 37.42375
Portugal 20.88571 5.984204 3.49 0.000 9.156881 32.61453
SouthAfrica -2.840481  2.378306 -1.19  0.232 -7.501875 1.820914
SouthKorea 1.793838 2.587254 0.69 0.488 -3.277087 6.864762
Spain -5.589518  14.07331 -0.40  0.691 -33.1727 21.99366
Srilanka 1.785992 7.59048 0.24 0.814 -13.09107 16.66306
Sweden 2.979382 3.031164 0.98 0.326 -2.961591 8.920355
Switzerland -7.170458  3.382586 -2.12  0.034 -13.8002  -.5407112
Taiwan 0 (omitted)
Thailand 7.849502  2.571279 3.05  0.002 2.809889 12.88912
Turkey 0 (omitted)
UK 0 (omitted)
_cons 32.85206  2.704412 12.15  0.000 27.55151 38.15261
/sigma_u 13.52612 .2334174 57.95 0.000 13.06863
/sigma_e 12.77242  .0472886  270.10  0.000 12.67974
rho 5286357  .0088125 5113421 5458755




