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The purpose of this study is to investigate how listed non-financial companies
in the German and French markets adjust their leverage after corporate income

tax increases.

We performed a panel data regression analysis with a difference-in-differences
approach based on Heider & Ljungqvist (2015) and Schandlbauer (2016). We
used the firm size, market-to-book and tangibility as explanatory variables and
tested for robustness by additionally including the following control variables:

Return on assets, profitability, reported taxes / earnings.

Basis for this thesis have been 2.222 observations from 421 different companies
listed in the Prime and General Standard of Germany and France in the periods
of 2001 - 2004 and 2011 - 2014 which we obtained by Capital 1Q, DataStream
and Thomson Reuters.

Companies in Germany and France significantly increase their leverage after an
increase in corporate taxes. Moreover, we conclude better-capitalized
companies increase their leverage, whereas worse-capitalized companies do not

react as strong to the change in taxes due to a lack of financial flexibility.

Firm size, Market-to-book (only in France), and tangibility are significant

explanatory variables that can be used as proxies for the leverage behaviour.
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1 Introduction

1.1 Background

At least since the invention of Modigliani and Miller’s capital structure theorem in 1958, much
research on capital structure has been performed. It has been proven that non-financial and
financial companies adjust their leverage according to theory after a tax increase, whereas they
fail to adjust after a tax decrease (Admati, et al., 2015). While past research has been performed
mostly on the impact of leverage in general, Schandlbauer (2016) went one step further and
investigated on how better- and worse-capitalized listed financial institutions adjust their
leverage respectively. This novel approach has not yet been used to explore how non-financial
companies react to corporate tax increases. Whereas much empirical research has been
conducted on the US market, the European market remains relatively unexplored when it comes
to leverage-related studies on non-financial companies. We have chosen Germany and France
because they have among the highest GDPs within the EU and are appropriate treatment and
control groups respectively, as we will show later. Furthermore, our empirical approach is
related to Heider & Ljungqvist (2015), who show the impact of state level tax changes on
leverage decisions of non-financial companies in the US. By merging these two procedures, we
devise an empirical framework against which we test for non-financial German and French

firms.

1.2 Problem Discussion

According to Fama (2011), the “big open challenge in corporate finance is to produce evidence
on how taxes affect market values and thus optimal financing decisions”. We will show it has
been evidently proved that taxes do affect the capital structure of companies under certain
circumstances. How and when this is the case is an area of current research. When taking a
closer look, it seems that taxes are sometimes but not always, a first order priority for financing
decisions. Many factors influence the decision makers and some have not yet been fully
researched. Graham & Harvey (2001) surveyed 392 CFOs and found that 59 % think financial
flexibility is important or very important, making it one of the most considered debt policy
factors. This is in line with the pecking order theory, as financial flexibility helps to avoid
external financing (Myers & Majluf, 1984) but also prepares for recessions or mergers and
acquisitions (Graham & Harvey, 2001). We gauge financial flexibility in accordance with

Schandlbauer (2016) by dividing our sample into better- and worse-capitalized companies, and



we argue that better- capitalized companies have greater financial flexibility than worse-

capitalized companies.

We will empirically highlight whether taxes do also play a significant role in capital structure
decisions in Germany and France, and how better- and worse-capitalized listed non-financial
companies react to increases in corporate income tax rate. This will shed more light on the
German and French markets and extend the current state of the scientific knowledge through

taking the current capital structure of companies into consideration.

There are several theories available that can be used to try to explain the observed behaviour in
corporate finance. They all claim to be valid while partly contradicting each other. Many recent
studies, such as Schandlbauer (2016) and Heider & Ljungqvist (2015), focused on the U.S.
market while the German and the French markets have not received much academic attention.
Due to the, sparse research on leverage for the German and French markets (compared to the
U.S.), we identified a research gap. With this thesis, we want to further fill the gap by looking
at these two markets and investigating on the leverage decisions of companies after a corporate
income tax increase, as well as what role the current capitalization status of companies plays in

such decisions.

We have decided to only investigate tax increases because no decrease in the leverage ratio is
to be expected after a tax decrease. Shareholders would not have an incentive to issue new
shares or buy back risky debt because the remaining debt becomes less risky and therefore the
transaction would shift value from the shareholders to debtholders (Modigliani & Miller, 1958).
This agency cost of debt leads to higher leverage of companies than the traditional trade-off
theories would predict since it takes the incentive from shareholder to decrease debt (Admati,
et al., 2013). Even in the case of an external shock, like a decrease in taxes, empirical studies
(e.g., Admati, et al., 2013 and Heider & Ljungqvist, 2015) have shown that firms are biased

against debt reductions and towards increases.



1.3 Research Questions
Continuing from the previously identified gap, the research questions that are investigated in

this thesis are as follows:

- How do listed non-financial firms in Germany and France adjust their leverage when
corporate income tax rate increases?
- How do the better- and worse- capitalized listed non-financial companies react to

corporate income tax increases?

1.4 Research Purpose
We introduce the most recent and relevant taxes and capital structure related literature and
answer the research questions mentioned above to close a gap of knowledge in corporate

finance.

Using the OECD tax database from 2001 until 2016, we identified three corporate income tax
increases in Germany and France, of which two seemed adequate for our research purpose. We
use the corporate income tax increases in Germany and France because they are comparable (as
we will show in chapter 3.1.1.), and while the one county had a tax increase, the other had a
stable tax rate. In Germany, the tax rate rose from 38,9 % to 40,22 % on 1% January 2003,
whereas the tax rate in France stayed constant at 35,43 %. In France, it increased from 36,1 %
to 38,0 % on 1% January 2013, whereas the tax rate in Germany stayed constant at 30,18 %. By
analysing the changes in total book leverage for the periods of 2001 - 2004 and 2011 - 2014
(i.e. two years before and one year after the respective increases in corporate income tax rate),
we will show whether the companies in one country significantly increased their total book
leverage relative to the companies in the other country, and whether the existing financial

situation influences the capital structure decision.

To the best of our knowledge, there is no empirical study relating the capitalization of non-

financial companies to the leverage decision after corporate income tax increases.

1.5 Target Group

This thesis could be of interest to researchers, companies, investors, and politicians.

It should help researchers to better understand company behaviour and trigger new research

guestions. Management of listed companies in Germany and France should better understand
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how taxes affect the capital structure and why the current capital structure is of importance.
Investors should gain a better understanding of how corporate taxes influence the company’s
decisions regarding taking on debt, hybrids, or equity, so they can make more informed
investment decisions. Politicians should understand why the decision to increase taxes will also
influence the leverage decisions of companies because this can lead to an aggregate decrease in

the distance to default for the corporate sector and therefore also influence the economy.

1.6 Outline of the Thesis

In the second chapter, we will explain the theoretical background and the main theories leading
to the current state of research and use them to develop our hypothesis. Chapter three will
explain the methodology used, where we obtained the data, how we modified it and what kind
of exclusion criteria were applied. Moreover, we will argue for which empirical model we will
make use of and how we are going to conduct our analysis. In chapter four we will present the
results, and interpret them, before drawing our conclusions in the final chapter.

2 Theoretical Background and Literature Review

In the following section we will introduce and discuss theories we consider most important to
the understanding of capital structure decisions of companies. We will begin with the leverage
irrelevance theorem, cover static and dynamic trade-off theories, and finish with pecking order
theory. Using this background, we will show mainly how these theories explain the impact that
tax- and non-tax factors have on the leverage decisions of companies. Thus, we will focus on

the relationship between leverage and taxes.

2.1 Modigliani-Miller Theorem
Modigliani & Miller (1958) were among the first to establish a generally accepted theory of
capital structure. According to them, the cash flows of a company are distributed to the share-
and debtholders according to their stake in financing. Under their following conditions:

- companies have homogeneous expectations

- homogeneous business risk

- perpetual cash flows

- the capital market is perfect



Modigliani & Miller derived their first proposition as follows

“market value of any firm is independent of its capital structure and is given by capitalizing

its expected return at the rate appropriate to its class” (Modigliani & Miller, 1958).

From Proposition one they derived their second proposition for the rate of return of a levered

company:

“the expected yield of a share of stock is equal to the appropriate capitalization rate for a

pure equity stream in the class, plus a premium related to financial risk”

As the investors and companies have equal access to debt, it does not matter if the investors
borrow to invest in unlevered companies or if they directly invest in levered companies. If the
only difference in the companies is the leverage, the result for investors should be the same.
Without market constraints, it does not matter if they pay the interest for the borrowed money

to purchase the unlevered company or the levered company pays its interest.

In a following paper, Modigliani & Miller (1963) extended their theory by adding the tax
deductibility of interests on the company’s value. As interests on debt are tax deductible, it can
be beneficial to finance a company using debt instead of equity because it creates a tax shield
for profitable companies. The tax shield is a factor of the tax rate and the level of debt, which
can lower the cost of debt and the weighted average cost of capital. An increase in the tax rate
leads to an increase in the tax shield and therefore to an increase in the market value of the firm.
But Modigliani & Miller also found a personal tax penalty that fully offsets the corporate tax
advantage of debt for the investor. Depending on the applicable statutory tax rules, interest
income from debt is either taxed as capital gains (e.g., Germany (Bundesministerium der Justiz,
2017)) or as income (e.g., France and United States (Green & Hollifield, 2003)). In case
interests are taxed as income there is a tax-disadvantage to equity when the personal tax rate of

the lender is higher than the capital gains tax rate.

The theory has been well discussed and it stimulated further research relaxing the assumptions

they have made.



2.2 Trade-off theory

2.2.1 Static Trade-off theory

Modigliani & Miller showed the relevance of the capital structure for the company’s market
value if taxes exist and they model it as a linear function of leverage. Using the linear function
would imply the maximal company value is reached with an all debt company. But as an
increase in debt increases the risk of bankruptcy, this can obviously not be the best scenario for

a company or its shareholders (Robichek & Myers, 1966).

Kraus & Litzenberg (1973), therefore, introduced corporate taxes and bankruptcy costs to
derive an optimal capital structure that maximizes the market value of the firm. According to
them, the market value of a levered firm equals the market value of an unlevered firm plus the
present value of the difference between the tax shield created by taking on debt and bankruptcy

costs.

Miller (1977) reacted to the new trade-off theory and the critics of the Modigliani & Miller
theory with a paper in 1977. He kept the spirit of the capital structure irrelevance theorem and
argued that, even in a world where interests are tax deductible, the value of the firm would still
be independent because bankruptcy costs are small and in equilibrium, and the costs of
financing with debt or equity would be the same due to arbitrage opportunities (Wagner, 2003).

Including bankruptcy costs of any size makes the trade-off a non-linear function. It becomes a
curve with a positive slope up to the point of optimal debt level, as illustrated by Meyers (1984)
in Figure 1. Meyers extended the bankruptcy costs that Kraus and Litzenberg (1973) used in
their model, and added the legal and administrative costs of bankruptcy, agency-, moral hazard-,
monitoring-, and contracting-costs to the costs of financial distress, which can erode a company

even when default is avoided.
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Figure 1: The static trade-off theory of capital structure

This static approach seems plausible but, as studies have shown unacceptable low R (Meyers,
1984), there must be other reasons for and against the use of debt except the tax deductibility

of interest and bankruptcy costs.

Bradley, et al. (1984) summarized various other leverage-related factors such as agency costs
of debt, the non-debt tax shields (coming from depreciation and tax credits), the personal tax
rate, the marginal bondholders tax rate, and risk (measured as volatility of firm’s earnings) that
will influence the leverage decision if they are significant. Furthermore, if a company has or
does make losses, tax loss carryforwards might be created that provide protection against taxes
or at least reduce them. In those cases, the anticipated realizable tax benefit is positive but low
(Meyers, 1984).

Because so many factors need to be considered, many studies are not able to show significant
effects (e.g., Titman & Wessels, 1988; Fischer, et al., 1989; Ang & Peterson, 1986). An early
author who could produce clear evidence on the influence tax shields have on the leverage
decision of companies when going public was MacKie-Mason (1990). He empirically

concludes: “...changes in the marginal rate for any firm should affect financing choices...”.

Another author who contributed significant results indicating that high tax-rate firms use more

leverage is Graham (1996). He argues that proxies have been used to gauge a company’s tax
7



rate, and therefore researchers have not been able to produce stronger results. Graham (1996)
instead explicitly calculates the company-specific marginal corporate income tax rates, which
can lie between zero as a minimum and the statutory corporate tax rate as the maximum, and
uses them to explore incremental financing decisions. Graham (1996) defines the marginal tax
rate as “the present value of current and expected future taxes paid on an additional dollar of
income earned today” and calculated them by taking into consideration the state-specific
treatment of net operating losses, investment tax credits, the alternative minimum taxes?, and
the managers tax rate expectations. A high marginal tax rate is what really motivates the
companies to use debt. The statutory tax rate might be high, but if the company already shields
its earnings, its marginal tax rate might be low, which means the potential value of the debt tax
shield is low (Graham, 1996).

The aforementioned studies show taxes do influence leverage decisions, although significant
results are less common in this research area than the theory might suggest. The static one-
period approach they used does not allow for target adjustments. One decade later, researchers
(e.g., HAMADA, et al., 1984 and Brennan & Schwartz, 1984) have started to reconsider the
impact that taxes have on the leverage of companies by applying dynamic models (Murray Z.
& Goyal, 2007).

2.2.2 Dynamic Trade-off theory

An advantage of a dynamic approach is that it captures reactions of a company that might not
be observable in a single period because companies do not always react immediately, nor do
they react in the same way. One of the first researchers who applied a dynamic approach to
investigate the trade-off between tax shields and bankruptcy costs was Hamada, et al. (1984),
who showed that companies keep high level of debt to take advantage of tax shields. A few
years later, Fischer, et al. (1989) used the dynamic approach to show that reaching the optimal
financing with a current capital structure happens over time when exogenous transaction costs
influence investment decisions. Transaction costs occur when companies recapitalize and they
are proportionally higher for smaller debt issues than for larger ones. If no transaction costs
would exist, companies might react immediately and adjust their leverage towards their optimal
ratio, but adjustments of leverage involve costs. Small adjustments might not justify the costs,
so companies delay adjustments until worthwhile (Meyers, 1984). In some previous static

! Additional US tax requirement. See (Burman, 2007)



studies, transaction costs have been absent, so companies have recapitalized continuously

making their studies biased (Meyers, 1984).

According to the trade-off theories, companies should increase leverage when their marginal
tax rate increases so they can benefit from the tax deductibility of interest payments compared

to dividend payments when raising equity. Based on this we develop Hypothesis one:

German and French non-financial corporations increase their leverage after an increase in

corporate income tax rate.

Current research
It is an ongoing challenge to prove how taxes affect funding decisions (Fama, 2011). The latest

research has been able to statistically verify the connection between taxes and leverage.

While many studies focus on the United States, Dwenger & Viktor (2014) observed the German
market for the period 1998 — 2001 and found that, on average, an increase in corporate taxes by
10 % would increase a company’s leverage by 5 %. Faccio & Xu (2015) observed leverage
responses in low tax evasion countries while examining tax changes at the corporate and
personal level within 29 OECD countries by using a panel regression. They conclude “firms
tend to increase their leverage when corporate taxes or personal taxes on dividend income

increase...”.

Heider & Ljungqgvist (2015) have recently contributed by showing leverage responds
asymmetrically to tax changes and it is path-dependent, both supporting dynamic trade-off
models. While doubted in prior research (e.g., Shyam-Sunder & Myers, 1999; Heider &
Ljungqvist, 2015) results indicate that taxes are a first-order determinant of U.S. firms’ capital

structure decisions.

Fewer researchers have investigated the impact that corporate tax changes have on the capital
structure of financial institutions. Schandlbauer (2016) modified Heider & Ljungqvist’s (2015)
difference-in-differences approach for the banking sector and produced significant results
showing U.S. banks increase their leverage when the state corporate income tax rate increases.
He compared better- and worse-capitalized banks and found that they react differently. Better-
capitalized financial institutions use their financial flexibility to take advantage of the enlarged

tax shield of debt and increase their leverage. On the other hand, worse-capitalized banks do
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not increase leverage to the same extent, but instead shift from mezzanine funding to
subordinated debt.

As Schandlbauer (2016) has shown for financial institutions in the U.S., not all companies
might be in the position to responded by changing their capital structure. Better-capitalized
companies might have the financial flexibility to increase their leverage, but worse-capitalized
companies might react less because they have leverage ratios above their target or they are
financially constrained. Although non-financial companies usually have diverse characteristics
as compared to financial institutions (like lower leverage ratios and weaker regulatory forces),

this assumption might also be valid for them. Therefore, we developed

Hypothesis two:

Better capitalized non-financial companies in Germany and France increase their total book
leverage significantly stronger whereas worse-capitalized firms lever up less strong after a

corporate income tax increase.

2.3 Pecking order theory

According to the pecking order theory, firms prefer internal finance and adapt their target
dividend ratios according to their investment opportunities. When external finance is needed,
companies prefer debt, then hybrid securities, and equity as a last resort. The main difference
to the trade-off theory is that there is no target debt-to-equity mix. The leverage levels are just

cumulative external financing needs (Meyers, 1984).

This suggests a company will not adjust the level of debt to take advantage of a tax shield as it
would first prefer the internally generated funds and only take on external debt or equity if they
are not sufficient to cover existing investment opportunities. Balancing the costs and benefits
of debt like in the trade-off theory becomes, according to this perspective, a second-order
priority (Shyam-Sunder & Myers, 1999). The costs of relying on external financing, such as
administrative-, underwriting-, under-pricing- or asymmetric information costs are, avoided if
the company generates enough internally generated funds. In case internally generated funds
are not available in sufficient amounts, companies prefer debt instead of equity because they

follow the rule “issue safe securities before risky ones” (Meyers, 1984).

10



The following example illustrates a disadvantage of equity financing compared to debt
financing. If a company’s shares are undervalued, it will only issue equity if the net present
value of the project is higher than the undervaluation of its shares because otherwise the current
shareholders will be worse off. This goes at cost of the intrinsic value of the company because
a positive net-present-value project has been rejected. On the other hand, if the company’s
shares are overvalued, the management would always issue equity even though debt is
available, creating a universe in which investors would only invest if the debt capacity of the
company is reached because they know about the asymmetric information motivating the
management. Instead, the internal funds and debt instead are less affected by information

sensitivity, and therefore are cheaper than equity (Graham, 2000).

As several studies (e.g., Baker & Wurgler, 2002) have shown, companies try to time the market
and issue shares when they think the price for their stock is high. This behaviour contradicts the
static trade-off theory as an increase of the stock price means the company value increases and
therefore the debt-to-value ratio falls. Following the trade-off theory, companies should issue
debt. On the other hand, manager behaviour seems to contradict the pecking order theory as
well when they prefer share issues because of high prices (Meyers, 1984). Investors should
understand the manager motivation and bid lower prices on new shares to adjust for the bad

news signal.

We close this chapter with the statement of Meyers (1984): “The capital structure is a puzzle”.
The existing theories as well as the observed behaviour partially contradict each other. Many
variables influence company decisions on increasing, not changing, or decreasing the funds;
where to take them (public or private); and which forms of fund to choose (debt, hybrid

securities or equity).
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3 Methodology

The methodological approach for this study depends mainly on the problem definition and the
research questions that we aim to answer. For its investigative purpose, we use a panel data set.
By structuring the data into a panel both cross-sectional and time-series dimensions are covered.
This allows to test and analyse more complex and extensive datasets (Brooks, 2014). A panel
dataset can be either unbalanced or balanced. A balanced one has the same number of
observations both in the cross-section as well as in the time-series dimension. For our study,
we deal with an unbalanced panel since many companies are not listed in all observation
periods. First, panel data controls for individual heterogeneity by observing the same entities
over time. Thus, it is possible to isolate the influence of permanent, entity-specific
characteristics which means that we can control for unobserved explanatory variables.
Therefore, panel data structure mitigates endogeneity biases caused by omitted variables.
Second, it is also controlled for time-specificity by isolating time-specific occurrences that
affect all entities. Moreover, sorting into better- and worse-capitalized firms and changing the
event window can be proceeded more efficiently in a panel data structure. In conclusion, this

leads to more observations, variation, and higher efficiency.

The simplest way to handle panel data is to estimate a pooled regression. But most important,
pooling the data has a severe limitation since it implicitly assumes the average values of the
variables and the relationship between them are constant over time and across all cross-sectional
units in the sample (Brooks, 2014). Furthermore, by treating the data just as a bigger cross-
section, information about time dimension as well as the cross-sectional relationships are lost,
i.e. the advantages mentioned above would be diminished by using a pooled regression.

Therefore, we decided to exclude the option to run a pooled regression beforehand.

Empirically identifying the effect of taxes on capital structure is challenging because of a wide
range of endogeneity difficulties which must be controlled for (Heider & Ljunggvist, 2015).
According to Robert & Whited (2012) there are basically two different causes for endogeneity
problems that are relevant for our data set. First, omitted variables refer to those variables that
should be included in the explanatory variables but for various reasons are not. Second,
measurement error as a source of endogeneity occurs often since in most corporate finance
studies proxies are used for unobservable or difficult to quantify variables. Any discrepancy
between true values and used proxies leads to measurement error deviations. Many empirical
corporate finance studies compare outcomes of two or more groups before and after a treatment.
For example, Bertrand & Mullainathan (2003) compare the behaviour of firms in U.S. states

12



passing antitakeover laws with those in states without these. The quantity of interest in such
studies is the causal effect of binary variables on outcome variables as discussed in Robert &
Whited (2012). Particularly, the consequences and impacts from unobserved variables which
have a severe explanatory power on the outcome variable is a common problem in corporate
finance studies. For our dataset endogeneity caused by omitted variables is rather an issue than
measurement error caused endogeneity, since the data sources used are quite reliable and
accounting principles guarantee trustful data. To mitigate these endogeneity problems caused
by omitted variables the panel data set can be specified as follows: fixed effects or random

effects specifications.
In the fixed effects specification, the disturbance term (uit) is defined as:
e = W + v (1)

Where y; is the cross-sectional specific effect which stays constant over time (time invariant)

and v;; which is the time varying disturbance term.

The fixed effects specification thus has a straightforward dummy variable interpretation and

can be written as:
Yie = Bxit + 14Dl + ;D2 + -+ uyDN; +uye (2)

where DN is the dummy for the respective cross-sectional unit and u, are the coefficients to be
estimated. This Least Squares Dummy Variable is just an ordinary regression which can be
estimated by Ordinary Least Squares (OLS) (Brooks, 2014).

An alternative to fixed effects specification is the random effects specification. While the fixed
effects specification is most easily viewed as modelling cross-sectional unit specific intercepts,
the random effects specification can be interpreted as modelling cross-sectional specific error

terms.
Yie = a + Bxie + uy
with u; = p; + vy
For random effects the following requirements must be fulfilled:

- Both parts of the error term must follow normal distribution: y;~N (0, 62) v;,~N(0, 6.2)
- u; and v;; are independent of x;;

- u; are independent of v;;
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Particularly, the requirement that each part of the error term is independent of any explanatory

variable in the regression is in practice difficult to fulfil.

In general, random effects specification should be preferred since fewer parameter need to be

estimated compared to the Least Squares Dummy Variable for the fixed effects.

To decide which effects specification to use we run a Hausman-test. This test enables to
determine whether the explanatory variables are correlated with the error term and whether all
other requirements are fulfilled. The Hausman-test indicates a highly significant Chi-Square
test statistic that no random effects specification can be used for our panel dataset (see figure
2). We tested for random effects in the cross-section as well as in the time-series dimension.

Neither of those specifications can be applied for our regressions.

Correlated Random Effects - Hausman Test
Equation: Untitled
Test cross-section random effects

Test Summary Chi-3q. Statistic  Chi-Sq. d.f. Prob.

Cross-section random 36.209838 G 0.0000

Caorrelated Random Effects - Hausman Test
Equation: Untitled
Test period random effects

Test Summary Chi-3qg. Statistic  Chi-Sq. d.f. Frob.

Period random 53.678949 3] 0.0000

Figure 2: Results of Hausman-test for random effects specification

In the next step, we test for fixed effects specifications in the cross-section as well as in the
time-series dimension. A redundant fixed effects test is used to verify whether and which fixed
effects specification can be applied. Due to the significant test statistics the results indicate that
fixed effects can be only used in the cross-section dimension and not for the time-series

dimension (see figure 3).

Redundant Fixed Effects Tests
Equation: Untitled
Test cross-section and period fixed effects

Effects Test Statistic df. Prob.
Cross-section F 12 502808 (193,171) 0.0000
Cross-section Chi-sguare 1007 430666 1483 0.0000
Period F 1.239089 (1,171) 0.2672
Period Chi-sguare 2678623 1 01017
Cross-Section/Period F 12.471045 (194171) 0.0000
Cross-Section/Period Chi-square 1008.339909 194 0.0000

Figure 3: Results of the fixed effects redundant test — cross-section and time-series dimension
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For simplification reasons, we ran both the Hausman- as well as the redundant fixed effects test
once for the whole dataset including both periods from 2001-2004 and 2011-2014.

By using the cross-section fixed effects specification all cross-section variation is already
incorporated by additional dummy variables. Thus, the cross-sectional headquarter dummy
which distinguishes firm’s tax authority must be removed. Otherwise these two dummy
variables would be nearly perfectly correlated and bias our regression estimations. By adding
cross-section fixed effects, we also incorporate for industry-specific effects. “This ensures that
we are comparing treated and control firms operating in the same industry, allowing us to
difference away unobserved time-varying industry shocks to post-treatment trends in leverage.
Moreover, we condition on firm-specific explanatory covariates of leverage (such as firm size
and tangibility) that could cause trends to diverge post-treatment for reasons unrelated to
corporate tax increases” (Schandlbauer, 2016). Furthermore, we included White diagonal
standard errors & covariance to control for heteroscedasticity. Basically, that changes the way
standard errors are computed. Hence, they no longer rely on constant error variance. The
coefficient estimates as well as the residuals are not impacted by this procedure. Furthermore,
the cross-sectional dimension is quite large since there are a lot of companies included in our
sample. The consequence is that many degrees of freedom are used up. To overcome this
problem and making our regression more efficient the White diagonal standard errors &

covariance specification is used.

In general, a difference-in-differences (DD) approach is applied when some subjects undergo a
treatment and some do not. Hereby, the problem of omitted developments is mitigated by
comparing two groups of firms during the same period (Jang, 2016). The DD approach is a
merged procedure where single difference estimators are put together. First, a single cross-
sectional difference after treatment method is applied when there is no data on pre-treatment
outcomes available (e.g., Garvey & Hanka, 1999). Second, treatment effects can be estimated
by comparing the pre-treatment situation with the post-treatment situation of a specific group
of firms. These two approaches complement each other. By comparing the different time series
effects, the problem of unobserved differences between two different groups of firms by looking
at the same firms before and after the change in corporate income tax rate, is mitigated (Roberts
& Whited, 2012).

The basic regression model in levels for the DD estimator is given by the following equation:
y=PFo+pd*p+pd+fsp+tu
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where d is the treatment assignment variable equal to one if the firms headquarter is in Germany
zero when the firm’s HQ is in France. P is the post-treatment indicator which is equal to one in
the year after the tax change and zero in the year before the tax change. Including the variable
d controls for permanent differences between the treatment and control groups; p controls for
trends common to both treatment and control group. S, which represents the DD estimator,
captures the variation in the change in leverage experienced by firms in Germany relative to the

change in leverage experienced by firms in France (Roberts & Whited, 2012).

Essentially important for the validity of the model is the zero-correlation assumption between
the German and French firms (parallel trend assumption). That means that without a treatment
effect impact on leverage would have been the same for both treated and untreated firms.

y

.__
-
—
—

—

Y I

Pre-treatment Post-treatment

@ —Realized Avg. Treatment Outcomes
O — Counterfactual Avg. Treatment Qutcomes
X —Realized Avg. Control Outcomes

Figure 4: Difference-in-Differences intuition by Robert & Whited (2012)

To control for these circumstances two mitigation approaches are applied for our thesis: First,
cross-section fixed effects are applied. Second, we include explanatory, leverage-related
variables to diverge trends that we identify after treatment which are unrelated to corporate
income tax changes (Heider & Ljungqvist, 2015). The cross-sectional variation differences

between French and German firms are fully captured by the location dummy.

Several studies show that macroeconomic factors should be also taken into consideration.
Korajczyk & Levy (2003) found that tax rises are more likely when there is a state deficit. To
control for variation at the country level we include a country-specific dummy variable to
capture full variation among Germany and France. Thus, it is not required to include additional

macroeconomic variables in our regression analysis.
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3.1 Data and assumptions
In the following section, we introduce our dataset and our assumptions that we made to conduct

our methodological approach.

3.1.1 Macro financial data - Country matching
We investigate on the behaviour of companies affected by a corporate income tax increase in
one country while comparing with a peer group of firms with its tax jurisdiction in another

country with stable corporate taxes during this period and vice versa for another period.

This approach allows us to test our two hypotheses made for two different markets, which gives

our results a higher level of reliability as well as validity.

Following Heider & Ljunggvist (2015) we assume economies close to each other are likely to
correlate with each other. We therefore compared all countries next to Germany as a control
group considering the changes in tax rate, level of GDP, unemployment rate and number of

listed firms. We figure out that France is the best match with respect to these criteria.

Germany had an increase in corporate tax rates from 38,90 % in 2002 to 40.22 % in 2003 while
France had a stable corporate income tax rate of 35,43 % during this period. On 1% January
2013 France instead increased its tax rate from 36,10 % to 38 % while the German rate stayed
constant at 30,18 %. This makes the two countries perfect control groups regarding the tax rate

development.

Using yearly OECD (2017) observations for the period of 2001 — 2004 we calculated average
unemployment rates for France and Germany of 8,37 % and 8,19 % respectively. Germany
decreased its unemployment rate to an average of 5,26 % in the period from 2011 to 2014 while
it in France increased to 9,89 %. The GDP of both countries developed in line while Germany’s
was on a higher level as figure 5 shows. Multiplying the population (Worldbank, 2016) and the
number of listed companies per million people (FRED, 2016) for the eight years from 2001 -
2004 and 2011 - 2014 shows France has on average 669 and Germany 695 companies listed on

all the countries stock exchanges. Figure 6 shows the yearly development.

From the macro financial perspective this makes France and Germany to two good treatment

and control groups.
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GDP development GDP development

Germany and France Germany and France
2001 - 2004 2011 - 2014
3.000 3.000
2.500 2.500
2.000 2.000
1.500 1.500
1.000 1.000
500 500
0 0
2001 2002 2003 2004 2011 2012 2013 2014
e GEermany e fFrance e (GErmany e fFrance

Figure 5: GDP total, in mEURO at constant prices, Calendar Adjusted

Number of listed firms Number of listed firms
Germany and France Germany and France
2001 - 2004 2011 - 2014
1.000 700 —_\
800 \ 600 \
500
600 400
400 300
200
200 100
0 0
2001 2002 2003 2004 2011 2012 2013 2014
e (GErmany e fFrance e GErmany e France

Figure 6: Number of Listed Companies, Annual, Not Seasonally Adjusted

3.1.2 Stock exchanges
While both countries have more than one stock exchange we have chosen the biggest ones to
represent each country respectively.

The “Deutsche Borse” Frankfurt represents 85% of the German stock market (deutsche-boerse,
2017) and is therefore chosen as the marketplace representing Germany. After the merger of
the biggest French stock market Bourse de Paris with Euronext in 2000, Euronext is the leading
pan-European marketplace (EURONEXT, 2016). We have therefore selected Euronext Paris to
represent listed non-financial French firms in this study.
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3.1.3 Headquarters

We assume the companies are taxed in the country where the headquarter is. According to
8 1 KStG (Bundesministerium der Justiz, 2017), companies with headquarter or the
management in Germany are unlimited taxable in Germany. According to § 2 KStG
(Bundesministerium der Justiz, 2017), companies without these characteristics but with
domestic income are limited taxable. The French government applies the same approach (Hellio
& Thill, 2002). Unlimited taxable means that all income of a company is taxable at the domestic
country no matter where the income is generated while limited taxability means that income
generated in the domestic country is taxed (Kraft & Kraft, 2009). Additionally, it is worth
mentioning firms with a headquarter in a specific country and operating income outside of this
country will be taxed in the foreign country. Because governments try to avoid double taxations
companies receive tax reductions to the same amount the companies have already paid in the
foreign country. The headquarter therefore seems to be an important indicator for companies

applicable tax rate.

3.1.4 Taxes

The OECD tax database provides a list of the corporate income tax rates for France and
Germany from levels per country on a yearly base (OECD, 2017) which we have used for the
period of two years before and after the respective corporate income tax increase. The
announcement date of the tax increase would be assumed to be the point in time where the
companies effectively start to react with a change in leverage. Because the announcement is
publicly discussed well before officially announced this date is not precisely quantifiable
through a review of news. Furthermore, some companies might anticipate the tax increase and
act before the official announcement due to information asymmetries. We have therefore
decided to follow the approach Schandlbauer (2016) and use the effective date of the tax
increase which was 1% January 2003 in Germany and 1% January 2013 in France respectively.

3.1.5 Company related information
Standard & Poor’s “Capital 1Q” fundamentals annual database was used to extract the
dependent variables and the firm-specific explanatory variables of companies listed in Germany

and France.
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As explained by Heider & Ljungqvist (2015) the headquarters in Capital 1Q are not fully reliable
since they present the current country of the company’s headquarter for all historic years. This
would bias our analysis if a company has moved within the period we examine as companies
might appear to be affected by a tax increase although they are not or vice versa. To circumvent
this, we collected the historic headquarter from Thomson Reuters and replaced the Capital IC

headquarter to capture these movements.

Capital 1Q’s Security Daily provides the year-end market value of equity which was needed to
calculate the market-to-book ratios. While matching the two databases by name and year it
turned out that some observations were missing. These then have been looked up manually by
using DataStream.

3.2 Exclusions and Final Sample Selection

After extracting all the data to Excel we used the filter function to scan our dataset for anomalies
and outliers. All firms with a negative market-to-book ratio as well as all firms with negative
leverage ratio have been excluded from our sample. Additionally, all firms with leverage ratios
larger than one have been excluded, since total assets should be always larger than debt.

As we assume the company is taxed where the headquarter is located we have excluded
companies with headquarter outside of France and Germany based on the collected
headquarters from Thomson Reuters.

As Bradley et al. (1984) point out there seems to be a systematic relationship between regulation
and financial leverage. Regulation constraints the freedom to decide on leverage. Utility and
financial sector firms typically are highly regulated and have very high leverage ratios so we
follow Bradley’'s approach and exclude the sectors from further analysis using the Global

Industry Classification numbers (GIC Sectors: 40 and 55).

As Capital 1Q contains company information for years in which the company is not listed we
have company specific information like leverage without market values. We have excluded
companies that do not have market values of equity after cross-checking with DataStream
whether they were listed or not. For companies which were listed but have no market values of

equity in Capital 1Q the respective missing figures are calculated based on DataStream.

Additionally, by analysing the data we identified that some of the cross-sectional units (firms)

had more than one observation for the same time-series dimension. These firms changed their
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fiscal year ends, thus we removed the mid-year observations and kept the fiscal-year end

observation to avoid a double counting bias in our dataset.

3.3 Preparation of Variables
For the regression analysis, the dependent as well as the explanatory variables need to be
prepared. This section contains definition and computation of dependent and independent

variables as a preparation for our regression analysis.

3.3.1 Dependent Variable

Short-term, long-term, or total leverage can be used to measure the ratio of debt a company
uses to fund its operations. While Heider & Ljungqvist (2015) argue that short term leverage is
commonly used for working capital and is therefore unlikely to react to tax changes they still
find robust results using it. Schandlbauer (2016) on the other hand, concludes worse-capitalized
firms partially increase their short-term debt as a response to tax increases, so short term debt
needs to be included in our study. In general, firms can adjust their debt structure more flexible
and time efficient by borrowing short-term debt. Diamond (1991) found that lots of companies,
especially the less financially constrained ones, only rely on short-term debt. Particularly,
making use of a credit revolver can be more convenient for firms to satisfy short-term financial

obligations.

Long term debt provides a higher tax shield than short term debt because it has a higher yield
than short term debt. According to Heider & Ljungqvist (2015), it is therefore more likely to be

used as a reaction to a tax increase.

We use total book leverage as it is most common in leverage research and it captures both the
long- and short-term debt. We defined total book leverage, according to Heider & Ljungqvist
(2015), as the “sum of long-term debt (Compustat item dltt) and short-term debt (Compustat

item dlc), over the book value of assets (Compustat item at)”.

3.3.2 Firm-Specific Explanatory Variables

We used the three most common variables in capital structure literature: firm size, market-to-

book, and tangibility as explanatory variables because they have proven to be most significant

(see e.g., Welch, 2011 and Frank & Goyal, 2009). We will shortly define them and mention
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their typical relation to leverage before we use the underlying theories to interpret them in the

context of our results in chapter 4.

Firm size
“The natural logarithm of total assets (Compustat item at) ” (Heider & Ljungqvist, 2015) is

used to gauge the firm size.

Graham & Harvey (2001) found firm size to have a significant effect on the capital structure.
Larger companies often have less information asymmetries, lower costs of financial distress
and they might be more sophisticated regarding the knowledge about corporate financial
theories (Graham & Harvey, 2001). Earlier research has found a positive relationship between
debt and firm size (e.g., Rajan & Zingales, 1995 and Frank & Goyal, 2009). Large, more mature
firms with better reputations in debt markets face lower debt-related agency costs. Thus, the

trade-off theory predicts larger, more mature firms to have relatively more debt.

Market-to-book

We calculate the Market-to-book ratio by “(fiscal year-end closing price times common shares
[cshpri], long-term debt [dItt], short-term debt [dlc] — deferred taxes and investment tax credits
[txditc]) / total assets [at]” (Heider & Ljunggvist, 2015).

Most capital structure literature (e.g., Smith & Watts, 1992; Barclay, et al., 1995) shows a

negative relationship between market-to-book and leverage.

Tangibility

The more valuable the company’s assets are as a collateral the lower the borrowing costs should
be (Graham, 2000). Tangible assets usually are more valuable as collateral (Chan & Kanatas,
1985) so we use tangibility as an explanatory variable. Tangibility “is defined as net property,
plant, and equipment (Compustat: ppent), over the book value of assets (Compustat: at)”
(Heider & Ljunggvist, 2015). Researchers have found a positive relationship between

tangibility and leverage (e.g., Hall, 2012; Korteweg, 2010).
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3.3.3 Robustness Variables

The following variables are used for robustness tests. Including additional control variables
verifies the validity of our regression results. We will give a brief explanation of the respective
variables and theories supporting their relevance for our empirical approach.

Return on assets (ROA)

While profitability has often been used as an explanatory variable in leverage studies (e.g.,
Welch, 2011; Frank & Goyal, 2009), ROA has been highly insignificant in our regressions (see
appendix 9). We therefore have decided to use ROA as a robustness variable rather than already
including it in our ordinary regression. It is defined like in Heider & Ljungqvist (2015) as
“operating income before depreciation (Compustat: oibdp) over the book value of assets
(Compustat: at)”. High profit companies may have a high marginal tax rate implying they have
a greater incentive to borrow and take advantage of the tax shield (Heider & Ljungqvist, 2015).
Jensen & Meckling (1976) find companies with high profitability to have a high leverage.
Loss-making companies on the other hand might create tax-loss carryforwards reducing the
marginal tax rate and therefore reducing the motivation to react on tax increases. According to
Graham (1996), a net operating loss dummy (we use profitability) provides a reasonable proxy

for the corporate tax status.

Profitable

Like Kester (1986), Baskin (1989) and other researchers have shown the more profitable a firm
within an industry the less it borrows, making the leverage ratio an inverse function of a
company’s profitability (Myers, 1989). Whether firms are profitable or not is determined by
using ROA as an indicator. When ROA is negative the dummy variable equals zero, when ROA

is positive the value is one.

Reported taxes / Earnings before taxes

While the marginal tax rate of the companies would have a higher explanatory power (see
section 2.2) the effective tax rate is a simplification that should be sufficient as a robustness test
variable. We estimate the effective tax rate by dividing Income Taxes - Total (Compustat: TXT)

by Pre-tax Income (Compustat: PI).
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3.3.4 Better and worse capitalized companies

We follow a slightly modified approach related to Schandlbauer (2016) and use total book
leverage as a measurement for better- and worse-capitalization of non-financial firms. First, we
calculate the median of total book leverage for our treated as well as for our control group
separately. Hence, due to separation we incorporate for cross-country differences in total-book
leverage between Germany and France. This is essentially important since German firms
traditionally take on less debt than companies in France (see section 4.1). Second, we consider
all firms above median total book leverage as worse-capitalized and all firms with a lower
leverage than median as better-capitalized respectively. Schandlbauer (2016) used equity-to-
total assets as an indicator to distinguish between these two categories. We used total book
leverage rather than an equity measurement factor since our dataset has missing observations
for some market-to-book variables. Thus, our approach fits more given the data provided by
Capital 1Q. Furthermore, total book leverage as our main dependent variable gives a more
accurate approximation when it comes to evaluating two different-capitalized groups of

companies.

3.4 Final specification of our regression

By adding up the results of our methodology and research approach we come up with the
following final specification for our regression analyses. We get evidence that fixed effects can
be used to capture variation in the cross-section dimension. Instead of using the headquarter
dummy the full variation of cross-section differences is captured by cross-section fixed effects

dummy variables which we choose in EViews.

Additionally, identified explanatory variables which were used by many leverage studies make
the regression more efficient. The most important part with regards to our research question is
the DD-estimator which consists of the shock dummy (0 before and 1 after an increase in
corporate tax rate) times the headquarter dummy that determines the tax jurisdiction of the

respective firms (0 for France and 1 for Germany).

Total book leverage = B, + B, * shock dummy * hq dummy + (3 * shock dummy +
B4 * Firm size + 5 * Market to book ratio + B¢ * Tangibility + u;;

Moreover, it is essentially important to make sure which kind of significance t-test we make
use of to test our hypotheses. Our two hypotheses were introduced in section 2.2. For both we

test only for an increase. That means we use one-sided t-tests for all our regression analyses.
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The output statistics from EViews are based on two-sided test. Thus, we manually calculated
and adjust the significance levels by using the Microsoft Excel function NORMSDIST in our
respective tables in chapter 4.1.

3.5 Validity and Reliability of the Model

We assume companies pay the statutory tax rate of the country where the headquarter is located.
This is obviously over-simplistic. The TUI AG for example is listed in Germany and in our
sample as the headquarter is in Berlin and Hannover. According to their Financial statements
(TUI AG, 2016), they operate in 180 countries all over the world and have a tax burden of
24,62 % while the statutory tax rate in Germany is 30,18 %. A change in Germany’s statutory
tax rate would affect the company but this might only be marginal. Our assumption does not
hold for single, especially for multinational companies, and it might lead to imprecise results
as they pay taxes in several jurisdictions. However, using the unique National Establishment
Time Series database for the United States, Heider & Ljungqvist (2015) have shown that the
average firm has most of the operations in its home state so they conclude this simplification is
an innocuous approximation. As there is no comparable database including the historical
location data for subsidiaries, branches and plants for France and Germany available to test this
assumption, we apply the same approximation and argue that if it is convincing enough for the
leading researchers on this field we will not further challenge their assumption at this point and
trust their results. Unarguable we received significant results using the headquarters
assumptions so we conclude the approximation Heider & Ljunggvist made holds for our sample

as well.

Moreover, our methodological approach is based on simplifying assumptions regarding the
effective announcement date. As previous studies like Heider & Lundqvist (2015) and
Schandlbauer (2016) showed it is nearly impossible to investigate when firms have received
information about a tax increase. Corporate income tax changes are mostly discussed by law
makers prior to their respective effective date. Hence, it can be expected that firms know about
the tax increase prior to the final enactment. However, the exact determination of timing of this
knowledge is in practice difficult to derive (Schandlbauer, 2016). Particularly, information
asymmetries among firms about potential corporate income tax changes often occur. Therefore,
our approximation that all firms obtain information on the effective date at the beginning of the
new year might bias our results to some extent. Although, it is tough to verify when firms react
with regards to leverage decisions after receiving information. Thus, the “reaction” effect and
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the mentioned information asymmetries might balance out each other. Thus, the approximation

of choosing the effective date at the 1% January seems the most plausible one.

Heider & Ljungqvist (2015) highlighted that cross-country studies are often criticized for
comparing apples with oranges: treatment and control groups in the sample might be different
with respect to unobserved variables which could affect leverage decision. Single-countries
studies seek to sidestep this problem. We allow for country-specific differences by adding firm-
specific fixed effects which capture the local variation. But there might be other impact factors
in which the firms of the respective countries might differ. These issues are directly linked to
omitted variable biases which causes endogeneity. We directly address this issue by including
fixed cross-section effects and thus mitigate influences of omitted variables.

4 Results and Analysis

In this section, we show our results, critically evaluate, analyse, and interpret significant values.
Finally, we will conclude on the hypothesis and summarize our study. The full length EViews
reports can be found in the appendix.

4.1 Descriptive Statistics
To get a comprehensive overview and an intuition of the distribution of the variables included

in our panel data regression, tables 7 & 8 contain the summary statistics for German and French

listed non-financial firms respectively. All the variables that are introduced in the last section

are included.

reported
Descriptive taxes /
statistics total Earnings
German book shock firm market- before
companies leverage dummy size to-book profitable taxes ROA tangibility
Mean 0,2039 0,4978 3,9868 1,2374 0,7124 0,1307 0,0154 0,1772
median 0,1417 0,0000 3,9782 0,8321 1,0000 0,1256 0,0633 0,0847
max 0,9208 1,0000 10,0747 12,8932 1,0000 26,5714 1,0552 0,9454
minimum 0,0000 0,0000 -1,9519 0,0226 0,0000 -61,8000 -3,2826 0,0000
std. Dev 0,2137 0,5003 1,7032 1,3661 0,4529 2,3369 0,2533 0,2084

Figure 7: Descriptive Statistics: German listed non-financial firms.
Figure 7 contains descriptive statistics on the explanatory variables and the dependent variable. All the variables are

calculated as defined in the previous section. Total book leverage is the dependent variable, all the other are explanatory
variables. The table gives an overview over the descriptive statistics of German listed non-financial firms in our sample.
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reported

Descriptive taxes /

statistics total Earnings

French book shock firm market- before

companies leverage dummy size to-book profitable taxes ROA
Mean 0,2185 0,5066  5,4556 1,0662 0,8454 0,1771 0,0662
median 0,1995 1,0000 5,0286 0,7651 1,0000 0,2922 0,0847
max 0,9371 1,0000 11,3090 22,6818 1,0000 47,2963 1,4112
minimum 0,0000 0,0000 -0,2562 0,0497 0,0000 -63,2500 -1,2660
std. Dev 0,1689 0,5002 2,4388 1,1832 0,3617 2,7409 0,1654

Figure 8: Descriptive Statistics: French listed non-financial firms
Figure 8 contains descriptive statistics on the explanatory variables and the dependent variable. All the variables are

calculated as defined in the previous section. Total book leverage is the dependent variable, all the other are explanatory
variables. The table gives an overview over the descriptive statistics of German listed non-financial firms in our sample.

For the first variable Total book leverage it can be concluded that French firms have higher
leverage ratios than German firms. Whereas the mean values are not that far away from each
other, the median values indicate the difference in leverage between German and French firms.
This discrepancy has led us to separate our sample when it comes to deciding which firms are
better- and which are worse-capitalized (see section 3.3.4).

From the descriptive statistics of firm size, it can be derived that firms in Germany are on
average smaller than those in France. This variable which is calculated by taking the natural
logarithm of total assets can be negative which is indicated by the minimum values since firms

with total assets < 1 million Euro will lead to a negative result.

From the market-to-book ratio it can be concluded that German firm’s equities are on average
1,24 times as much worth than what their respective book value of equity indicates. For French
firms this ratio is on average slightly lower, which is indicated by the lower mean and also

median value.

Profitable is on average slightly larger for French firms. The median for this dummy variable

is not really interpretable, since this variable can just be either 1 or 0.

Reported taxes / Earnings before taxes is a proxy for the effective tax rate. The descriptive
statistics results indicate that on average French firms have a higher effective tax rate compared

to German companies.

The return on assets of French firms is on average 6,6 %, whereas German firms make on
average 1,5 %.
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Last, tangibility as an indicator for the ability to take on more debt. It is on average slightly
higher in Germany. That means companies in Germany have more asset collateralization

opportunities.

4.2 Results and Interpretation
The results, evaluations and interpretations of our panel data regression analyses are described

in this section.

4.2.1 Tax increase in Germany

Germany - All companies 2002 - 2003 2001 - 2004

t- Std. t-
Variable Coefficient  Error  statistic | Coefficient Error statistic
Shock-*Headquarter Dummy 0,0426**  0,0199 2,1446 0,0194 0,0155 1,2529
Shock Dummy -0,0121 0,0105 -1,1564 | -0,0139** 0,0066 -2,0923
Firm size 0,1426** 0,0756 1,8871 0,0148 0,0211 0,7003
Market-to-book -0,0348 0,0398 -0,8749 0,0001 0,0001 0,8982
Tangibility 0,6945**  0,3616 1,9204 0,3022** 0,1378 2,1931

Figure 9: Panel data regression analysis 2002 — 2003 and 2001 — 2004
Yearly observations on total book leverage are regressed on the illustrated variables above. Results with *** are statistically

significant at the 1-%-level, results with ** are statistically significant at the 5-%-level and, results with * are statistically
significant at the 10-%-level. All variables are measured as defined in the methodology section at the year-ends respectively.

Interpretation of Difference-in-Differences Estimators

We ran two regressions where we included two years and four years around the increase in
corporate income tax rate respectively. We decided to not only look at the year after the tax
increase but the next two years after because of the before explained possibility of delayed
reactions on tax increases because of transaction costs (see chapter 2.2.2). As it can be seen
from the 2002 — 2003 difference-in-differences estimator the coefficient is significant at the
5 % confidence interval (p-value 0,0334). That means that relative to French firms German
companies will rise their total book leverage by 4,26 % one year after an increase in corporate
income tax rate. By including the period from 2001 to 2004, we compare the change in total
book leverage two years before the tax change with two years after the change. All listed non-
financial companies in Germany increased their total book leverage insignificantly two years
after the corporate tax increase. A reason might be that the companies in our study are all listed

companies and therefore no small companies are included which might make the transaction
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costs neglectable because they are relatively small for bigger issuances. These outcomes are in
line with what Heider & Ljungqvist (2015) found. By comparing non-financial corporations
within the United States, they conclude that firms will lever up significantly one year after a

corporate tax increase, whereas they found no significant effects after two years.

Firm size

Firm size captures a variety of things that can affect the leverage ratio. Like mentioned in the
trade-off theory section (section 2.2), debt issuance comes with transaction costs and they are
relatively smaller for bigger issues. Additionally, public corporate debt is traded in large blocks
making debt issuances more attractive for large firms (Wald, 1999). Bigger companies are
supposed to have lower distress costs because of better diversification (Rajan & Zingales,
1995), they are assumed to be more transparent, therefore have lower cost of debt but on the

other hand they are more prone to agency problems (Agrawal & Knoeber, 1996).

In line with our expectation firm size has a positive coefficient at a 5 % confidence level for the

period 2002 — 2003, indicating larger companies tend to lever up more than smaller companies.

Market-to-book

This explanatory variable is not statistically significant in either of these two periods.

Tangibility

Tangibility is significant at a 5 % confidence level for the period 2002- 2003 as well as for the
2001 — 2004 period. With a positive coefficient of 0,695 and 0,302 respectively, indicating that
the more net PPE, relative to book value of assets a company has the stronger the increase of
total book leverage after a corporate tax rate increase. This is in line with our expectation
resulting out of prior research (e.g., Hall, 2012 and Korteweg, 2010). In research this is often
related to the collateral hypothesis which relates to the traditional trade-off theory in that
collateralizable assets are more likely to maintain their value in bankruptcy or liquidation if the
firm itself fails, and therefore creditor’s losses will be smaller if the firm fails (Odgen, et al.,
2003). Schwartz & Aronson (1967) found evidence that debt ratios vary substantially across
industries, and tend to be higher in industries in which a larger portion of the constituent firm’s

assets consist of PP&E. Supporting evidence was found by Long & Malitz (1985) who provide
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findings that leverage is negatively related to capitalized research and development expenses
i.e. intangible assets. Moreover, firms with more tangible assets have better collateralization
opportunities and thus lower costs of borrowing.

4.2.2 Tax increase in France

France - All companies 2012 - 2013 2011 - 2014

Std. t- Std. t-
Variable Coefficient Error statistic | Coefficient Error statistic

Shock-*Headquarter Dummy 0,0171**  0,0103 1,6640 | 0,0116 0,0095 1,2188
Shock Dummy 0,0037 0,0056 0,6543 | 0,0060 0,0052 1,1529
Firm size 0,0400**  0,0207 1,9262 @ 0,0344*** 00,0135 2,5373
Market-to-book 0,0111 0,0097 1,1520 | 0,0100** 0,0051 1,9629
Tangibility 0,2508* 0,1683 1,4901 @ 0,2673***  0,1099 2,4314

Figure 10: Panel data regression analysis 2012 — 2013 and 2011 — 2014

Yearly observations on total book leverage are regressed on the illustrated variables above. Results with *** are statistically
significant at the 1-%-level, results with ** are statistically significant at the 5-%-level and, results with * are statistically
significant at the 10-%-level. All variables are measured as defined in the methodology section at the year-ends respectively.

In France, there was a tax increase with the effective date of 1% January 2013, whereas the tax
rate in Germany was constant over the whole testing period from 2011 to 2014. Thus, we
analyse how listed non-financial firms in France react to this change compared to German listed
non-financial firms which act as a control group for our testing procedure. Obviously, this tests
our results from 2001 to 2004 for robustness and consistency. Additionally, we investigate on
a country with a comparable macroeconomic environment to get more evidence to decide about
our hypotheses. To make our analyses comparable we choose the same additional explanatory
variables as we have chosen for the German corporate income tax increase. From the first
regression, it can be inferred that listed non-financial firms in France significantly took on more
debt after a tax rise. The DD-estimator coefficient is at least at the 5 % confidence level
significant and the coefficient itself is positive. One year after an increase in corporate income
tax, French listed non-financial firms lever up relative to German firms by around 1,71 % which
is slightly less than how German firms lever up relative to French firms in the period 2002 -
2003.

By comparing the effects on total book leverage two years after an increase in corporate income
tax rate for listed non-financial firms in France, it can be concluded that there is no significant
effect due to this event. The DD-estimator is highly insignificant. Thus, firms in France just

lever up one year after our specified event rather than adjusting their leverage structure after
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two years as well. This is in line with current research by Heider & Ljungqvist (2015) who
concluded that listed non-financial firms in the US increase their leverage immediately after
one Yyear rather than after two years. For their estimations, they tested different measurements
of leverage, where they include long-term as well short-term debt to investigate robustness of

their results.

Firm size

As in the regression for the tax increase in Germany above firm size is significant at a 5 %
confidence level which again indicates that larger firms make more use of additional debt than
smaller firms one year after an increase in corporate income tax rate. This effect is even more
significant two years after this event, which is indicated by the highly significant coefficient

estimate of the variable firm size.

Market-to-book
The market-to-book ratio two years after an increase in corporate income tax rate has a positive
coefficient of 0,01 and is significant at a 5 % level.

As Myers (1977) states the present value of a company is the sum of the market value of the
assets in place and the present value of future investment opportunities. If a positive net-present-
value project returns only benefit to the debtholders the management may choose not to invest
because the shareholders do not benefit. As the company can choose to invest or not, the
investment opportunities can be regarded as an option. The probability the firm exercises the
option depends on the size of the obligations towards the debtholders. The higher the debt, the
less the probability to invest. Thus, companies with high investment opportunities should
borrow less. Therefore, the optimal leverage ratio is lower for high market-to-book companies
and the correlation between market-to-book ratio and leverage is commonly referred to as to be

negative in capital structure literature. Our results are contradicting as they are positive.

Chen & Zhao (2006) deliver an explaination. They find the relation to be non-monotonic and
significantly positive for most firms in their study. Chen & Zhao (2006) divided the companies
in subsamples and found a significant positive relationship for low and medium market-to-book
firms and a significant negative relationship for the high market-to-book firms. The negative
relationship found in other literature might be driven by a small fraction of companies with a

very high market-to-book ratio. German and French companies historically have on average
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lower market-to-book ratios than U.S. companies (Dumay, 2010), that have mostly been subject
of studies. Considering the lower market-to-book ratios in our sample our findings are in line
with the study of Chen & Zhao (2006). The trade-off theory does not fully manage to explain
the behaviour as higher market-to-book companies have lower borrowing costs, but on the other
hand they also have high growth opportunities and thus should have low target leverage ratios
(Chen & Zhao, 2006). The pecking order theory delivers the better explanation when extended
by the market-timing-hypothesis (Baker & Wurgler, 2002). Low to medium market-to-book
ratios do not have much retained earnings (i.e. not very profitable) and they follow the pecking
order by using debt especially when debt is cheaper. Companies characterised by high market-
to-book ratios on the other hand have more retained earnings and therefore use less debt or they
time the market and issue highly valued equities (Chen & Zhao, 2006).

Tangibility
In line with prior mentioned research as well as our findings from observing the German tax
increase the tangibility variable for both periods from 2011 - 2014 and 2012 — 2013 respectively

is significant with a positive coefficient.

4.2.3 Better and Worse capitalized companies

In order to compare how total book leverage of better- and worse-capitalized firms is affected
by an increase in corporate income tax rate we distinguish again between the corporate income
tax increase in Germany (effective date: 1% January 2003) and France (1% January 2013). We
focus on the DD-estimator since the effects of other explanatory variables are already
mentioned in the chapter above and are not of importance to answer our second research
question. For the full regression results please see Appendix 1 - 8. We distinguish between
better- and  worse-capitalized firms by  setting a  filter in  EViews.
CAPITALIZATION_STATUS=1 indicates that we filter for well-capitalized firms, whereas
CAPITALIZATION_STATUS=0 means that just the worse-capitalized firms are selected.

Tax increase in Germany
Our regression analyses for the German corporate income tax increase show that there is a
significant effect on total book leverage for well-capitalized firms one year as well as two years

after a tax increase. From the coefficient estimates it can be concluded that well-capitalized
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firms on average increase their total book leverage relative to French companies by 4,9 % one
year after the event and by 3,6 % two years after. The increase in leverage we find for the
German market is in line with Dwenger & Viktor (2014). In their study, German companies
increased their leverage by on average 5 % after a tax increase of 10 %. After the tax increase
by 3,39 % in 2003 (from 38,9 % to 40,22 %) all German companies increased their total book
leverage relative to French firms like mentioned in section 4.2.1. by 4,3 % and the tax increase
of the better capitalized companies shown in figure 11 is with 4,9 % even stronger.

For worse-capitalized firms we find a slightly significant effect on total book leverage due to
an increase in corporate income taxes one year after this event since the respective DD
coefficient estimates are significant at the 10 % level. Whereas, we found no significant effect
two years after this event. Thus, even financially more constraint firms levered up due to an
increase in corporate income taxes. But the effect is quite low compared to well-capitalized

companies and the DD-estimator is just slightly significant at the 10 % level.

Better-capitalized companies 2002 - 2003 2001 - 2004

t- . t-
Independent Variable Coefficient Error statistic | Coefficient Error statistic

' Shock-*Headquarter Dummy ~ 0,0491**  0,0228  2,1571 = 0,0364** 0,173  2,1035

Figure 11: Panel data regression analysis of better-capitalized companies 2002 — 2003 and 2001 — 2004

Yearly observations on total book leverage are regressed on the illustrated variables above. Results with *** are statistically
significant at the 1-%-level, results with ** are statistically significant at the 5-%-level and, results with * are statistically
significant at the 10-%-level. All variables are measured as defined in the methodology section at the year-ends
respectively.

Worse-capitalized companies 2002 - 2003 2001 - 2004

t- . t-
Independent Variable Coefficient Error statistic | Coefficient Error statistic

© Shock-*Headquarter Dummy | 0,0231*  0,0169  1,3656 = 0,0227 00207  1,0982 |

Figure 12: Panel data regression analysis of worse-capitalized companies 2002 — 2003 and 2001 — 2004

Yearly observations on total book leverage are regressed on the illustrated variables above. Results with *** are statistically
significant at the 1-%-level, results with ** are statistically significant at the 5-%-level and, results with * are statistically
significant at the 10-%-level. All variables are measured as defined in the methodology section at the year-ends
respectively.

Tax increase in France

The regressions which are used to investigate the effect of an increase in corporate income tax
rate on total book leverage of better- and worse-capitalized French companies indicate quite
similar results as these from our observation period in Germany from 2001 to 2004. By looking
at the regression estimates of well-capitalized French firms one and two years after the event,

it can be concluded that these firms significantly (at the 5 % and 1 % confidence level
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respectively) increase their total-book leverage relative to German firms. This underlines our
hypothesis as well as our results from the German market. Particularly, it can be inferred that
firms increase their total book leverage after an increase in corporate income tax rate by 3,7 %
after one year and 2,7 % relative to German firms respectively. This indicates, like the German
observation period, that the two-year effect is weaker than one year after the event i.e. well-
capitalized firms respond immediately and stronger within the first year to increases in
corporate income taxes. Whereas, we find no significant effects for worse-capitalized firms in
France. This is in line with Schandlbauer (2016) who also had positive significant results for
better-capitalized financial companies in the U.S. and lower but positive insignificant results
for the worse-capitalized companies. He created the intuition, supported by his and our results,
that worse-capitalized companies are financially constrained and thus do not have the flexibility

to react.

Better capitalized companies 2011 - 2014 2011 - 2014

Std. t- Std. t-
Independent Variable Coefficient Error statistic | Coefficient Error statistic

Shock-*Headquarter Dummy | 0,0368%** 0,0157 2,3435‘ 0,0272**  0,0147 1,8445

Figure 13: Panel data regression analysis of better-capitalized companies 2012 — 2013 and 2011 — 2014

Yearly observations on total book leverage are regressed on the illustrated variables above. Results with *** are statistically
significant at the 1-%-level, results with ** are statistically significant at the 5-%-level and, results with * are statistically
significant at the 10-%-level. All variables are measured as defined in the methodology section at the year-ends
respectively.

Worse-capitalized companies 2011 - 2014 2011 - 2014

t- . t-
Independent Variable Coefficient Error statistic | Coefficient Error statistic

Shock-*Headquarter Dummy -0,0009 0,0065 -0,1330 -0,0019 0,0057 -0,3360

Figure 14: Panel data regression analysis of worse-capitalized companies 2012 — 2013 and 2011 — 2014

Yearly observations on total book leverage are regressed on the illustrated variables above. Results with *** are statistically
significant at the 1-%-level, results with ** are statistically significant at the 5-%-level and, results with * are statistically
significant at the 10-%-level. All variables are measured as defined in the methodology section at the year-ends
respectively.

4.3 Robustness Tests

Lu & White (2014) already classified robustness checks as a common exercise in empirical
studies. Robustness tests were most commonly conducted by varying the dependent variable
i.e. testing similar dependent variables instead of the selected one or by adding further control
variables which make the regression more efficient and underline the results. In general, “if the
coefficients are plausible and robust, this is commonly interpreted as evidence of structural
validity ” (Lu & White, 2014).
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In order to test for robustness of empirical results there are many options of conducting such a
test. Researchers try to show the same results in different time periods, in different datasets, by
using different sets of variables, using different functional forms (linear or non-linear, logit or
probit etc.), using different transformations of data (levels, differences, logarithms etc.), using

different estimations methods and different dependent variables (Hoover, 2006).

We decided to include further control variables to test our results for robustness. These three
variables which are already introduced in section 3.3.3 are the following: Return on assets,

Profitable, Reported taxes / Earnings before taxes.
Therefore, our final robustness panel data regression specification looks as follows:

Total book leverage = 1 + [, * shock dummy * hq dummy + [3 *
shock dummy + [, * Firm size + 5 * Market to book ratio + (¢ * Tangibility + [, *

Reported taxes

ROA + Bg * Profitable + By » —— -+ u

In our robustness test framework, we solely focus on the impact of including the variables
mentioned above on the DD-estimator i.e. the effect of an increase in corporate income tax rate

on total book leverage.

Thus, the DD-estimator coefficients are compared before and after including the three
additional explanatory variables. In the following figures 15 & 16 the respective differences are

illustrated:

Germany — 1%t January 2003 2002 - 2003 2001 - 2004

Variable: Shock-*HQ dummy Ordinary Robustness Ordinary Robustness
DD-Estimator regression regression regression Regression
All firms 0,0426** 0,0462** 0,0194 0,0255*
Well-capitalized firms 0,0491** 0,0520*** 0,0363** 0,0378**
Worse-capitalized firms 0,0231* 0,0197 0,0227 0,0297*

Figure 15: Germany 2001-2004: Ordinary vs. Robustness regressions

These figures illustrate the differences between the coefficient estimates of the Difference-in-Differences estimator from
our ordinary regression and robustness regression where three additional variables are included. In this overview, the focus
is solely on the DD-estimator. For a detailed overview over the regressions see Appendix 9. Results with *** are statistically
significant at the 1-%-level, results with ** are statistically significant at the 5-%-level and, results with * are statistically
significant at the 10-%-level.
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France — 1* January 2013 2012 - 2013 2011 - 2014

Variable: Shock-*HQ dummy Ordinary Robustness Ordinary Robustness
DD-Estimator regression regression regression Regression
All firms 0,0171** 0,0198** 0,0116 0,0124
Well-capitalized firms 0,0368%** 0,0374%** 0,0272%** 0,0251**
Worse-capitalized firms -0,0009 -0,0002 -0,0019 -0,0022

Figure 16: France 2011-2014: Ordinary vs. Robustness regressions

These figures illustrate the differences between the coefficient estimates of the Difference-in-Differences estimator from
our ordinary regression and robustness regression where three additional variables are included. In this overview, the focus
is solely on the DD-estimator. For a detailed overview over the regressions see Appendix 9. Results with *** are statistically

significant at the 1-%-level, results with ** are statistically significant at the 5-%-level and, results with * are statistically
significant at the 10-%-level.

From the results presented in figures 15 & 16 it can be concluded that the significance levels of
the Difference-in-Differences estimators are mostly robust with our results. For most of the
coefficient estimates the robustness tests indicate slightly higher coefficients which are more
statistically significant. Moreover, the statistically insignificant coefficients are also mostly
insignificant in the robustness regressions. We identified three deviations in figure 15 which

we think are worth mentioning:

In our ordinary regressions for worse-capitalized firms in Germany one year after the event we
received a slightly significant coefficient estimate, whereas our robustness test indicates no
statistically significant DD-estimator. This result indicates what we already mentioned in the
last section; financially constraint firms are less likely to lever up their total book leverage after

an increase in corporate income tax rate.

Furthermore, our ordinary regression analyses differ from the robustness tests performed for
worse-capitalized firms in Germany two years after the event. In the robustness regression, the
DD-estimator is slightly significant, whereas there is no significant effect in our ordinary
regression. This indicates that even financially constraint firms lever up two years after an
increase in corporate income tax rate. In general, the robustness regression is more reliable for

our study, since it includes more variables i.e. more explanatory power.

Moreover, by looking at the regressions where all firms are included in Germany we received

a significant result in our robustness regression
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By comparing the statistically significant coefficients the effects of an increase in corporate
income tax rate are slightly stronger than in the ordinary regressions. This can be interpreted as
a result of adding more explanatory power through additional control variables to the
regression. This robustness analysis verifies the estimations from our regressions and

underlines the significance of the respective DD-estimators.

5 Conclusion

The last chapter summarizes our findings, highlights practical implications, and recommends

future research questions.

5.1 Concluding Discussion
By performing panel data regression analyses with a difference-in-differences approach based
on Heider & Ljungqvist (2015) and Schandlbauer (2016), we have been able to produce

significant results supporting our first hypothesis.

Corporate income tax increase 1% January 2003 in Germany: Non-financial listed German
companies increase their total book leverage by 4,26 % relative to French non-financial listed
companies one year after a rise in corporate income tax rate from 38,9 % to 40,22%. Whereas,

we find no statistically significant values two years after this tax rate increase.

Corporate income tax increase 1% January 2013 in France: Non-financial listed French firms
increase their total book leverage by 1,71 % relative to German non-financial listed companies
one year after a rise in corporate income tax rate from 36,1 % to 38 %. Whereas, we find no

statistically significant values two years after this tax increase.

These results are in line with what Heider & Ljungqvist (2015) found and support our first
hypothesis that firms will lever up after an increase in corporate income tax rate. Thus, the first

hypothesis does not have to be rejected.

Furthermore, supporting our second hypothesis, we found significant results indicating better-
and worse- capitalized companies react differently to the tax increase. We found that non-
financial listed firms in both Germany and France significantly increase their total book
leverage relative to the respective control group, one as well as two years after a rise in corporate
income tax rate. While better-capitalized companies have the financial flexibility to increase

their leverage we have only found only a slightly significant, weak increase in the worse-
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capitalized companies one year after the tax increase in Germany, according to our ordinary
regression. By including further control variables for our robustness check, the statistically
significant effect after one year disappears, whereas a small significant (10 % confidence level)
effect after two years appears (figure 15). These effects are solely observable for weak-
capitalized German firms relative to French firms. In general, the robustness regression is more
reliable for our study, since it includes more variables, i.e. more explanatory power. An
explanation Schandlbauer (2016) offered for the behaviour of financial institutions in the U.S.
could also explain what we observed. Worse-capitalized companies might already be
financially constrained or operate at a leverage ratio above their target, and therefore do not
adjust their leverage as strongly as better-capitalized companies. Therefore, they lose the
possibility to increase the company’s market value through the tax shield. Thus, our empirical

results mostly verify the second hypothesis as well.

While there are several theories like Modigliani & Miller’s irrelevance theorem, the static and
dynamic trade-off-theory, and the pecking order theory, when trying to explain the financial
decisions of non-financial companies, there is not any single all-encompassing theory that can
explain all decisions. As our data indicates, the existing capital structure (i.e. expressed as
better- or worse-capitalized companies) influences the companies’ decision to adjust the
leverage after the tax increase. Therefore, the dynamic trade-off theory seems to explain the

observed behaviour most appropriately.

5.2 Practical Implications

The knowledge about the effect a corporate income tax increase can have on the tax shield, and
therefore the market value of the company, should influence the decision of companies and
investors on using straight debt, hybrid capital, or equity in order to fund a company. On
average, companies seem to act in line with theory and increase their leverage to benefit from
the increased tax shield, but when dividing the sample into subcategories as we did, the outcome
differs. While we have shown that worse capitalized companies do not react as strongly as
better-capitalized companies to tax increases, on average the leverage of the corporate sector

seems to increase after a tax increase.

All else equal, this increase in leverage will lead to an increase in the corporate sector’s

probability of default. While the increase in leverage is significant, it appeared to be on a low
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level. The effect on the overall risk of the economy might not be high enough to be considered

by politicians as an influencing factor when deciding about corporate income tax changes.

5.3 Future Research

As the tax shield can increase the market value of companies, better-capitalized companies
should increase their market value after the corporate income tax increase. It would be
interesting to compare better- and worse-capitalized companies to find out by how much better-
capitalized companies can improve their market value after a corporate income tax increase,
and show how much value can be added by maintaining the financial flexibility to react to
external shocks like a tax increase. On the other hand, it would be interesting to see how much
the lack of financial flexibility costs the worse-capitalized companies when forgoing the

possibility of increasing the market value by making use of the tax shield.

The aggregate increase in the liabilities of the corporate sector of Germany and France might
have an impact on the probability of default of the corporate sector when applying a Merton
Model. While the leverage increase in our study is only about 4,26 % for German non-financial
listed firms relative to French firms, and 1,71 % for French non-financial listed firms relative
to German firms, it might then have a stronger macroeconomic impact when considering the
interdependencies, particularly to the financial sector. Thus, it would be worth analysing the

macroeconomic effects for the respective countries.

Moreover, it would be worth applying our approach to other European countries, i.e. increasing
the number of cross-sections as well as time-series to verify our results. The larger scale and
extent of such a study could bring more reliability to our results and would be able to test for

robustness of our empirical results.
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Appendix

Appendix 1: Regression German tax increase well-capitalized firms 2002 - 2003

Dependent Variable: TOTAL_BOOK_LEVERAGE

Method: Panel Least Squares
Date: 05/0317 Time: 11:40

Sample: 2002 2003 IF CAPITALIZATION_STATUS=1

Periods included: 2
Cross-sections included: 106
Total panel (unbalanced) observations: 183

White diagonal standard errors & covariance (d.f. corrected)

Variable Coefficient Std. Error t-Statistic Prob.
SHOCK_DUMMY*HQ_DUMMY  0.049141 0.022781 2157107 0.0343
SHOCK_DUMMY -0.0120449 0013370  -0.901186 0.3705
FIRM_SIZE 0127338 0.064882 1.970330 0.0524
MARKET_BOOK -0.058057 0.033624 -1.726642 0.08a35
TANGIBILITY 0350422 0423141 0828145 04103
c -0 376636 0239188  -1.574647 011497
Effects Specification
Cross-section fixed (dummy variables)

R-squared 0.820181 Mean dependentvar 0.110645
Adjusted R-squared 0798236 S.D. dependentvar 0128363
S.E. of regression 0.057658 Akaike info criterion -2.588268
Sum squared resid 0.239363 Schwarz criterion -0.6415231
Laog likelinood 347 8266 Hannan-Quinn criter. -1.799160
F-statistic 7545860 Durbin-Watson stat 4 692308

ProbiF-statistic) 0.000000
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Appendix 2: Regression German tax increase worse-capitalized firms 2002 - 2003

Dependent Variable: TOTAL_BOOK_LEVERAGE

Method: Panel Least Squares

Date: 05/03M17 Time: 11:40

Sample: 2002 2003 |F CAPITALIZATION_STATUS=0
Periods included: 2

Cross-sections included: 106

Total panel (unbalanced) observations: 185

White diagonal standard errors & covariance (df corrected)

Wariable Coefficient Std. Error t-Statistic Prob.
SHOCK_DUMMY*HCQ_DUMMY  0.023104 0.016918 1.365628 0.1762
SHOCK_DUMMY 0.001002 0.009271 0108072 0.9142
FIRM_SIZE 0.052058 0.056037 0.923998 0.35549
MARKET_BOOK 0.026873 0.031514 0.852743 0.3964
TANGIBILITY 0.537644 0400246 1.341272 0.18349
c -0.104294 0.340215  -0.306553 0.7600

Effects Specification

Cross-section fixed (dummy variables)

F-zquared 0972834 Mean dependentvar 0.352710
Adjusted R-squared 0.8932451 S.D. dependentvar 0161040
S.E. of regression 0.041855 Akaike info criterion -3.225523
Sum squared resid 0129633 Schwarz criterion -1.293310
Log likelinood 409.3608 Hannan-Cuinn criter. -2.442445
F-statistic 2409046 Durbin-Watson stat 4.625000
Prob(F-statistic) 0.000000

Appendix 3: Regression German tax increase well-capitalized firms 2001 - 2004

Dependent Variable: TOTAL_BOOK_LEVERAGE

Method: Panel Least Squares

Date: 05/03M17 Time: 11:45

Sample: 2001 2004 IF CAPITALIZATION_STATUS=1
Periods included: 4

Cross-sections included: 138

Total panel (unbalanced) observations: 384

White diagonal standard errors & covariance (d.f. corrected)

Yariable Coefficient Std. Error t-Statistic Prob.
SHOCE_DUMMY*HQ_DUMMY  0.036365 0.017288 2103481 0.0365
SHOCE_DUMMY -0.022015 0.007691  -2.862453 0.0046
FIRM_SIZE 0.039425 0.0237249 1661461 0.0979
MARKET _BOOK 0.000410 6.47E-05 1.6959351 0.0905
TAMGIBILITY 0.040572 0.057016 0.711598 0.4774
C -0.071538 0105103  -0.6B0G51 0.4967

Effects Specification

Cross-zection fixed (dummy variables)

R-squared 0807481 Mean dependentvar 0105224
Adjusted R-zquared 0.694047 5.D. dependentvar 0.124436
S.E. of regression 0.068857 Akaike info criterion -2.234625
Sum squared resid 1.142648 Schwarz criterion -0. 763423
Log likelihood 572.0431 Hannan-Quinn criter. -1.651082
F-statistic 7118504 Durbin-\Watson stat 2925142

Prob{F-statistic) 0.000000




Appendix 4: Regression German tax increase worse-capitalized firms 2001 - 2004

Dependent Variable: TOTAL_BOOK_LEVERAGE

Method: Panel Least Squares

Date: 05/03M17 Time: 11:46

Sample: 2001 2004 IF CAPITALIZATION_STATUS=0
Periods included: 4

Cross-sections included: 127

Total panel (unbalanced) obsenvations: 367

White diagonal standard errors & covariance (d.f. corrected)

Yariable Coefficient Std. Error t-Statistic Prob.

SHOCK_DUMMY*HQ_DUMMY  0.022748 0.020714 1.098209 0.2732
SHOCK_DUMMY 0.003248 0.008026 0.404638 0.6861

FIRM_SIZE -0.009689 0.030981 -0.312748 0.7547
MARKET_BOOK 0.0003842 0.025334 0.388504 0.6980
TAMGIBILITY 0.514736 0173851 2.960796 0.0034
C 0.273209 0.190988 1.430507 0.1539

Effects Specification

Cross-section fixed (dummy variables)

R-squared 0868843 Mean dependentvar 0.352630
Adjusted R-squared 0797238 S.D. dependentvar 0157776
S.E. ofregression 0.071037  Akaike info criterion -2 177675
Sum squared resid 1.185855 Schwarz criterion -0.773021
Log likelihood 531.6033 Hannan-Quinn criter. -1.619562
F-statistic 11.98869 Durbin-Watson stat 2320716
Prob(F-statistic) 0.000000

Appendix 5: Regression French tax increase well-capitalized firms 2012 - 2013

Dependent Variable: TOTAL_BOOK_LEVERAGE

Method: Panel Least Squares

Drate: 05/03M17 Time: 11:35

Sample: 2012 2013 IF CAPITALIZATION_STATUS=1
Periods included: 2

Cross-sections included: 176

Total panel (unbalanced) observations: 308

White diagonal standard errors & covariance (d.f. corrected)

Yariable Coeflicient Std. Error t-Statistic Prob.
SHOCEK_DUMMY*HQ_DUMMY  0.036820 0.015712 2343475 0.0207
SHOCE_DUMMY -0.0046549 0.008417  -0.553473 0.5809
FIRM_SIZE 0.029518 0.067320 0.438478 0.6618
MARKET_BOOK -0.004932 0016739  -0.294675 07687
TAMNGIBILITY 0.490210 0284743 1.721589 0.0876
C 0.088688 0.381245 0232628 0.8164
Effects Specification

Cross-section fixed (dummy variables)
R-squared 0947818 Mean dependentwvar 0.355703
Adjusted R-squared 0873858 5.0. dependentvar 0.152000
S.E. of regression 0.0538935 Akaike info criterion -2.710812
Sum squared resid 0370125 Schwarz criterion -0.518773
Log likelihood 598.4650 Hannan-Cluinn criter. -1.834333
F-statistic 12.81540 Durbin-Watson stat 4631579

Prob(F-statistic)

0.000000
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Appendix 6: Regression French tax increase worse-capitalized firms 2012 - 2013

Dependent Variable: TOTAL_BOOK_LEVERAGE

Method: Panel Least Squares

Date: 05/03M17 Time: 11:36

Sample: 2012 2013 IF CAPITALIZATION_STATUS=0
Periods included: 2

Cross-sections included: 188

Taotal panel (unbalanced) observations: 332

White diagonal standard errars & covariance (d f. corrected)

Variable Coefficient Std. Error t-Statistic Prob.
SHOCE_DUMMY*HQ_DUMMY  -0.000866 0.006515  -0.132855 0.8944
SHOCE_DUMMY 0.005710 0.005127 1.113765 02673
FIRM_SIZE 0.001708 0.008940 0191034 0.8488
MARKET_BOOK 0.000700 0.0029249 0.238928 0.8115
TANGIBILITY 0.087948 0108277 0812248 0.4180
C 0.0384170 0.0365649 1.043784 0.2984

Effects Specification

Cross-section fixed (dummy variables)

R-zquared 0.919598 Mean dependentvar 0.053530
Adjusted R-squared 0.808539 3S.D. dependentwvar 0.056480
S E. ofregression 0.024713 Akaike info criterion -4 270949
Sum squared resid 0.084895 Schwarz criterion -2.058928
Log likelihood 901.9776 Hannan-Quinn criter. -3.388796
F-statistic 8.280277 Durbin-Watson stat 4 579310
Prob(F-statistic) 0.000000

Appendix 7: Regression French tax increase well-capitalized firms 2011 - 2014

Dependent Variable: TOTAL_BOOK_LEVERAGE

Method: Panel Least Squares

Date: 05/0317 Time: 11:34

Sample: 2011 2014 IF CAPITALIZATION_STATUS=1
Periods included: 4

Cross-sections included: 214

Total panel (unbalanced) cbservations: 624

White diagonal standard errors & covariance (df. corrected)

Yariable Coefficient Std. Error t-Statistic Prob.
SHOCK_DUMMY*HCQ_DUMMY  0.0271390 0.014741 1.844541 0.0658
SHOCK_DUMMY -0.002683 0.008191  -0.327572 0.7434
FIRM_SIZE 0.037166 0.032808 11329017 0.25749
MARKET_BOOK 0.029161 0.024611 1.184880 0.2368
TAMNGIBILITY 0383021 0162711 2353994 0.0190
C 0.036957 0.180676 0.204551 0.8380

Effects Specification

Cross-section fixed (dummy variables)

R-squared 0863225 Mean dependentvar 0357717
Adjusted R-squared 0789602 =.D. dependentvar 0159321
S.E. of regression 0.073079 Akaike info criterion -2.124382
Sum squared resid 2162940 Schwarz criterion -0.567964
Laog likelinood 8819632 Hannan-Quinn criter. -1.519873
F-statistic 1172504  Durbin-Watson stat 1.997323
Prob({F-statistic) 0.000000
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Appendix 8: Regression French tax increase worse-capitalized firms 2011 - 2014

Dependent Variable: TOTAL_BOOK_LEVERAGE

Method: Panel Least Squares

Date: 05/03117 Time: 11:34

Sample: 2011 2014 IF CAPITALIZATION_STATIS=0
Periods included: 4

Cross-sections included: 229

Total panel (unbalanced) observations: 662

White diagonal standard errors & covariance (d.f. corrected)

Yariable Coefficient Std. Error t-Statistic Prob.
SHOCK_DUMMY*HCQ_DUMMY  -0.001927 0005733  -0.336044 0.7370
SHOCK_DUMMY 0.003027 0.004106 0737089 0.4615
FIRM_SIZE 0.010851 0.005488 1.977021 0.0487
MARKET_BOOK 0.003849 0002112 1.822512 0.0691
TANGIBILITY 0.248028 0064869 3.838840 0.0001

C -0.017547 0021531  -0.814855 0.4156

Effects Specification

Cross-section fixed (dummy variables)

R-sguared 0800386 Mean dependentvar 0.058312
Adjusted R-squared 0691718 S.D. dependentvar 0.055544
S.E. of regression 0.030840 Akaike info criterion -3.849203
Sum squared resid 0407073 Schwarz criterion -2.260242
Log likelihood 1508.086 Hannan-Qwinn criter, -3.233399
F-statistic 7.365418 Durbin-Watson stat 2137754

Frob(F-statistic) 0.000000




Appendix 9: Robustness Tests for all panel data regressions (1. Germany / 2. France)

Dependent Variable: TOTAL_BOOK_LEVERAGE

Method: Panel Least Squares

Date: 05/02M17 Time: 18:09

Sample: 2002 2003

Periods included: 2

Cross-sections included: 194

Total panel (unbalanced) observations:; 368

White diagonal standard errors & covariance (d.f. corrected)

Prob.

Variable Coefficient Std. Error t-Statistic
SHOCK_DUMMY*HQ_DUMMY 0.046224 0.020036 2307048
SHOCK_DUMMY -0.013674 0.010914  -1.252828
FIRM_SIZE 0.147591 0.076064 1.940355
MARKET_BOOK -0.027677 0.041317  -0.669855
PROFITABLE -0.028433 0.033488  -0.849061
TAMGIBILITY 0.658496 0.3283150 1.718639

ROA__RETURN_OMN_ASSETS_ 0.066012 0.100996 0.653607
REPORTED_TAXES__ EARNING -0.014596 0.004481  -3.257148
C -0.588698 0.369302  -1.504082

0.0223
0.2120
0.0540
0.5039
0.3971
0.0875
0.5143
0.0014
01128

Effects Specification

Cross-section fixed (dummy variables)

R-zsquared 0.943525 Mean dependent var
Adjusted R-squared 0875143 5.D. dependentvar
S.E. ofregression 0.066915 Akaike info criterion
Sum squared resid 0743280 Schwarz criterion
Log likelinood §19.5075 Hannan-Cluinn criter.
F-statistic 13.79782 Durbin-Watson stat
Prob(F-statistic) 0.000000

0.232335
0.189372
-2.269063
-0.123865
-1.416797
4205714

Dependent Variable: TOTAL_BOOK_LEVERAGE

Method: Panel Least Squares

Date: 05/0217 Time: 1811

Sample: 2002 2003 IF CAPITALIZATION_STATUS=1
Periods included: 2

Cross-sections included: 106

Total panel (unbalanced) observations:; 183

White diagonal standard errors & covariance (d.f corrected)

Variable Coefficient

Std. Error t-Statistic

Prob.

SHOCK_DUMMY*HQ_DUMMY 0.052003

0.022079 2355332

SHOCK_DUMMY -0.012493 0.012929  -0.966274
FIRM_SIZE 0130824 0.063624 2.056205
MARKET_BOOK -0.045556 0.032008  -1.423278
PROFITABLE -0.039529 0.022859  -1.202010
TANGIBILITY 0.146365 0.430037 0.339643

ROA__RETURN_OMN_ASSETS_ 0.104939
REPORTED_TAXES__ EARNING  -0.032390
C -0.356189

0102397 1.025315
0.020063  -1.614405
0.245725  -1.449546

0.0214
0.3373
0.0435
0.1592
0.2331
0.7352
0.2088
01110
01817

Effects Specification

Cross-section fixed (dummy variables)

R-squared 0927586 Mean dependentvar
Adjusted R-squared 0.808995 S.D. dependentvar
S E. ofregression 0.056100 Akaike info criterion
Sum squared resid 0.2171567  Schwarz criterion
Log likelihood 356.7350 Hannan-Quinn criter.
F-statistic 7.821738 Durbin-Watson stat
Prob(F-statistic) 0.000000

0110645
0.128363
-2.652841
-0.653439
-1.842406
4.692308
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Dependent Variable: TOTAL_BOOK_LEVERAGE

Method: Panel Least Squares
Date: 05/02M17 Time: 18:12

Sample: 2002 2003 IF CAPITALIZATION_STATUS=0

Periods included: 2
Cross-sections included: 106
Total panel (unbalanced) observations: 185

White diagonal standard errors & covariance (d.f. corrected)

Variable Coefficient

Std. Error

t-Statistic Prob.

SHOCK_DUMMY*HC_DUMMY 0.019726

SHOCK_DUMMY -0.003785
FIRM_SIZE 0.056053
MARKET_BOOK 0.040834
PROFITABLE 0.050720
TANGIBILITY 0.432058

ROA__RETURN_OM_ASSETS_  -0.337098
REPORTED_TAXES__ EARNING  -0.013405
C -0.115639

0.0178399
0.008913
0.042584
0.041293
0.069165
0.316956
0167380
0.003296
0242264

1.102097 02741
-0.424629 0.6724
1.316300 01923
0.988893 0.3261
0.733320 0.4658
1.363148 01771
-2.312695 0.0236
-4.067311 0.0001
-0.477325 0.6346

Effects Specification

Cross-section fixed (dummy variables)

R-zquared 0.978196
Adjusted R-squared 0.9434495
S E. of regression 0.038281
Sum squared resid 0.104043
Log likelihoad 4297020
F-statistic 2818880
Prob{F-statistic) 0.000000

Mean dependent var 0352710
3.D. dependent var 0161040
Alkaike info criterion -3.412995
Schwarz criterion -1.428559
Hannan-Quinn criter. -2 608752
Durbin-Watson stat 4 625000

Dependent Variable: TOTAL_BOOK_LEVERAGE
Method: Panel Least Squares

Date: 05/0217 Time: 18:10

Sample: 2001 2004

Periods included: 4

Cross-sections included: 210

Total panel (unbalanced) observations: 751

White diagonal standard errors & covariance (d.f. corrected)

ariable Coefficient

Std. Error

{-Statistic Prab.

SHOCK_DUMMY*HC_DUMMY 0.025520

SHOCK_DUMMY -0.014666
FIRM_SIZE 0.020762
MARKET_BOOK 0.000176
PROFITABLE -0.050634
TANGIBILITY 0.294628

ROA__ RETURN_OMN_ASSETS_ 0.007264
REPORTED_TAXES__ EARMNING  0.000793
C 0107159

0.015528
0.006500
0.020955
0.000705
0.023812
0.130266
0.067514
0.001040
0112044

1.642429 0.1009
-2.256257 0.0245
0.990785 03222
0.249257 0.8033
-2 126374 0.0339
2261740 0.0241
0.107591 0.9144
0.762229 0.4463
0.956395 03303

Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.869362
Adjusted R-squared 0.816176
S.E. of regression 0.080642
Sum squared resid 3466152
Log likelihood 953.9515
F-statistic 16.34557
Prob(F-statistic) 0.000000

Mean dependent var 0226127
3.0. dependent var 0.188087
Akaike info criterion -1.959924
Schwarz criterion -0.618424
Hannan-Quinn criter. -1.443048
Durbin-Watson stat 2 264550
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Dependent Variable: TOTAL_BOOK_LEVERAGE

Method: Panel Least Squares

Date: 05/02M17 Time: 18:13

Sample: 2001 2004 IF CAPITALIZATION_STATUS=1
Periods included: 4

Cross-sections included: 138

Total panel (unbalanced) observations: 384

White diagonal standard errors & covariance (d.f. corrected)

ariable Coefficient Std. Error t-Statistic Prob.
SHOCK_DUMMY*HQ_DUMMY 0.037838 0.016853 2245142 0.0257
SHOCK_DUMMY -0.022075 0.007690  -2.870665 0.0045
FIRM_SIZE 0.041890 0.024803 1.688907 0.0925
MARKET_BOOK -7 .T4E-05 0.000786  -0.098415 0.9217
PROFITABLE -0.005147 0.024803  -0.207535 0.8358
TANGIBILITY 0.040042 0.055594 0736442 04622

ROA_ RETURM_OM_ASSETS_  -0.018977 0.077037  -0.246340 0.8056
REPORTED_TAXES___ EARNING  0.001131 0.000645 1.751768 0.0eMm
cC -0.077267 0108693 -0.7117932 0.4773

Effects Specification

Cross-section fixed (dummy variables)

R-zquared 0808151 Mean dependentvar 0.105224
Adjusted R-squared 0691269 S.D. dependentwar 0.124486
S.E. of regression 0069169 Akaike info criterion -2.222487
3um squared resid 1.138671 Schwarz criterion -0.720419
Laog likelihood B727174 Hannan-Quinn criter. 1626701
F-statistic 65.914220 Durbin-Watson stat 2.924235
Prob(F-statistic) 0.000000

Dependent Variable: TOTAL_BOOK_LEVERAGE

Method: Panel Least Squares

Date: 05/02M17 Time: 18:13

Sample: 2001 2004 IF CAPITALIZATION_STATUS=0
Periods included: 4

Cross-sections included: 127

Total panel (unbalanced) observations: 367

White diagonal standard errors & covariance (d.f. corrected)

Variable Coefficient 3td. Error t-Statistic Prab.

SHOCEK_DUMMY*HQ_DUMMY 0.029737 0.020697 1.436804 01821

SHOCK_DUMMY 0.001048 0.007657 0.136817 0.8913
FIRM_SIZE -0.010874 0.031664  -0.343414 0.7316
MARKET_BOOK 0.014642 0.021856 0.669938 0.5036
PROFITABLE -0.061364 0.049915  -1.229359 02202
TANGIBILITY 0.4834660 0.176581 2744699 0.0065

ROA__RETURM_OMN_ASSETS_ -0.129004 0174470 -0.739403 0.4604
REPORTED_TAXES___EARMING -0.002514 0.008557  -0.293747 0.7692
C 0.351215 0.184907 1.899415 0.0588

Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.879562 Mean dependent var 0.352630
Adjusted R-squared 0.809999 S.D. dependentvar 0157776
S.E. of regression 0068773 Akaike info criterion -2.238932
Sum squared resid 1.097306 Schwarz criterion -0.802355
Log likelinood 545 8441 Hannan-Cuinn criter. -1.668135
F-statistic 12.64410 Durbin-Watson stat 2312437

Prob(F-statistic) 0.000000




Dependent Variable: TOTAL_BOOK_LEVERAGE
Method: Panel Least Squares

Date: 05/02M17 Time: 17:44

Sample: 2012 2013

Periods included: 2

Cross-sections included: 333

Total panel (unbalanced) observations: 640

White diagonal standard errors & covariance (d.f. corrected)

Variable Coefficient Std. Error t-Statistic Prob.
SHOCK_DUMMY*HGQ_DUMNMY 0.019830 0.010269 1.931081 0.0544
SHOCK_DUMMY 0.001078 0.005714 0.188601 0.8505
FIRM_SIZE 0.042262 0.024180 1747809 0.0815
MARKET_BOOK 0.011662 0.009831 1.186261 0.2365
PROFITABLE -0.038979 0.023550  -1.655171 0.0939
TANGIBILITY 0.179705 0167420 1.073378 0.2840
ROA_ RETURMN_OM_ASSETS_ -0.007102 0.027182  -0.261286 0.7941
REPORTED_TAXES_ EARNING  0.001939 0.000673 2.881095 0.0042
C -0.013698 0121286 -0.112939 09102
Effects Specification
Cross-section fixed (dummy variables)
R-zquared 0.8950289 Mean dependentvar 0.201545
Adjusted R-squared 0.893761 S.D. dependent var 0.136638
S.E. ofregression 0.060833 Akaike info criterion -2 456756
Sum squared resid 1.106509 Schwarz criterion -0.079630
Log likelihood 1127.162  Hannan-Quinn criter. -1.534078
F-ztatistic 16.81104 Durbin-Watson stat 4 155844
Prob(F-statistic) 0.000000
Dependent Variable: TOTAL _BOOK_LEVERAGE
Method: Panel Least Squares
Date: 05/02M17 Time: 17.43
Sample: 2012 2013 IF CARPITALIZATION_STATUS=1
Periods included: 2
Cross-sections included: 176
Total panel (unbalanced) observations: 308
White diagonal standard errors & covariance (d.f. corrected)
Variable Coefficient Std. Error t-Statistic Prob.
SHOCK_DUMMY*HCQ_DUMMY 0037439 0.015545 2408373 0.0175
SHOCK_DUMMY -0.005511 0008312 -0.663080 0.5085
FIRM_SIZE 0.028669 0.060638 0.472800 06372
MARKET_BOOK -0.002941 0018674 -0.157506 08751
PROFITABELE -0.033186 0.036184  -0.917153 0.3608
TAMNGIBILITY 0.444988 0.287463 1.547983 0.1242
ROA__RETURM_OMN_ASSETS_  -0.075857 0131495 -0 576877 05651
REFORTED_TAXES___ EARMING -4 19E-05 0.003420 -0.012264 0.9902
C 0131166 0.340443 0.385280 07007
Effects Specification
Cross-section fixed (dummy variables)
R-squared 0949864 Mean dependentvar 0.355703
Adjusted R-squared 0875872 3.D. dependentvar 0.152000
S.E. of regression 0.053552 Akaike info criterion 2731332
Sum squared resid 0.355612 Schwarz criterion -0.502961
Laog likelinood 604.6252 Hannan-Quinn criter, -1.840327
F-statistic 12.83749 Durbin-Watson stat 4 631579
Prob{F-statistic) 0.000000
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Dependent Variable: TOTAL_BOOK_LEVERAGE

Method: Panel Least Squares

Date: 05/02M7 Time: 17:41

Sample: 2012 2013 IF CAPITALIZATION_STATUS=0
Periods included: 2

Cross-sections included: 188

Total panel (unbalanced) observations: 332

White diagonal standard errors & covariance (d.f. corrected)

Prob.

Wariable Coefficient Std. Error t-Statistic
SHOCK_DUMMY*HC_DUMMY -0.000208 0006650  -0.031308
SHOCK_DUMMY 0.005004 0.005241 0.954791
FIRM_SIZE 0.005461 0.011943 0457223
MARKET_BOOK 0.000889 0.003005 0295894
PROFITABLE -0.004587 0014268  -0.321465
TAMGIBILITY 0.089579 0.107289 0.834930

ROA__RETURM_OM_ASSETS_  -0.007873 0.010880 -0.723614
REFORTED_TAXES__ EARMING  0.000365 0.000327 1.117808
C 0.026934 0.047750 0.564056

0.9751
0.3414
0.6482
07678
0.7484
0.4052
0.4705
0.2656
0.5736

Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.920072 Mean dependentvar
Adjusted R-squared 0.805470 3S.D. dependentvar
3.E. ofregression 0.024911  Akaike info criterion
Sum squared resid 0.084394 Schwarz criterion
Laog likelihood 8029593 Hannan-Quinn criter.
F-statistic 8.028378 Durbin-Watson stat
Prob(F-statistic) 0.000000

0.058530
0.056420
-4.258791
-2.012386
-3.362926
4579310

Dependent Variable: TOTAL_BOOK_LEVERAGE

Method: Panel Least Squares

Date: 05/02M17 Time: 17:44

Sample: 2011 2014

Periods included: 4

Cross-sections included: 357

Total panel (unbalanced) observations: 1286

White diagonal standard errors & covariance (d.f. corrected)

Prob.

Yariable Coefficient Std. Error t-Statistic
SHOCK_DUMMY*HCQ_DUMMY 0.012354 0.009563 1291824
SHOCK_DUMMY 0.005129 0.005259 0.975364
FIRM_SIZE 0.038512 0.014969 2872822
MARKET_BOOK 0.009852 0.005087 1.956605
PROFITABLE -0.002244 0.014879  -0.149838
TANGIBILITY 0.266744 0110204 2420462

ROA__RETURMN_OMN_ASSETS_  -0.019769 0022383  -0.883183
REPORTED_TAXES____EARNING  0.000286 0.000382 0.695541
C -0.033510 0.071846  -0.466409

01967
0.3296
0.0102
0.0507
0.8809
0.0157
03774
0.4369
0.6410

Effects Specification

Cross-section fixed (dummy variables)

R-zquared 0.872559 Mean dependentvar
Adjusted R-squared 0.822192 S.D. dependentvar
S.E. of regression 0.080342 Akaike info criterion
Sum squared resid 5.944901 Schwarz criterion
Log likelihood 1632500 Hannan-Cluinn criter.
F-statistic 17.32386 Durbin-Watson stat
Prob(F-statistic) 0.000000

0.2035891
0.190531
-1.971229
-0.506889
-1.421509
1.855157
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Dependent Variable: TOTAL_BOOK_LEVERAGE
Method: Panel Least Squares
Date: 05/02117 Time: 1745

Sample: 2011 2014 IF CAFITALIZATION_STATUS=1

Periods included: 4
Cross-sections included: 214
Total panel (unbalanced) observations: 624

White diagonal standard errors & covariance (d.f. corrected)

Wariable Coefficient Std. Error t-Statistic Frob.
SHOCK_DUMMY*HQ_DUMMY 0.025062 0.014671 1708253 0.0884
SHOCK_DUMMY -0.002060 0.008209  -0.250975 0.8020
FIRM_SIZE 0.036802 0.033006 1.115022 0.2655
MARKET_BOOK 0.029145 0.024908 1470117 0.2426
PROFITABLE 0.019654 0.030901 0.636017 0.5251
TAMGIBILITY 0.395146 0167758 23554579 0.0190
ROA_ RETURN_OM_ASSETS_  -0.098222 0121920 -0.805628 0.4209
REPORTED_TAXES___ EARMNING -0.000498 0.000656  -0.758367 0.4487
C 0.025014 0.183638 0.136215 0.8917
Effects Specification
Cross-section fixed (dummy variables)
R-zguared 0.864341 MWean dependentvar 0357717
Adjusted R-squared 0788763 S.D. dependentvar 0.158321
S.E. of regression 0.073051 Akaike info criterion -2. 123465
Sum squared resid 2145278 Schwarz criterion -0.545220
Log likelinood 8845212 Hannan-Quinn criter. -1.510169
F-ztatistic 11.58968 Durbin-Watson stat 1.972573
Prob(F-statistic) 0.000000
Dependent Variable: TOTAL_BOOK_LEVERAGE
Method: Panel Least Squares
Date: 05/02M17 Time: 17.45
Sample: 2011 2014 IF CAPITALIZATION_STATUS=0
Periods included: 4
Cross-sections included: 229
Total panel (unbalanced) observations: 662
White diagonal standard errors & covariance (d.f. corrected)
Yariable Coefficient Std. Error t-Statistic Prob.
SHOCK_DUMMY*HQ_DUMMY -0.002210 0.005653  -0.391000 0.6960
SHOCK_DUMMY 0.003233 0.004095 0789662 04302
FIRM_SIZE 0.011168 0.006357 1756782 0.0797
MARKET_BOOK 0.003726 0.002151 1731979 0.0840
PROFITABLE 0.006512 0.008972 0725816 0.4684
TAMGIBILITY 0244114 0065211 3743423 0.0002
ROA__RETURM_OM_ASSETS_ -0.004656 0.008514  -0.546881 0.5847
REFPORTED_TAXES__ EARMING -0.000164 0000224  -0.733874 04634
cC -0.022584 0.023991 -0.941372 0.3470
Effects Specification
Cross-section fixed (dummy variables)
R-squared 0.801015 Mean dependentvar 0.058312
Adjusted R-squared 0.690519 S.D. dependentvar 0.055544
S.E. ofregression 0.030900 Akaike info criterion -3.843291
Sum squared resid 0.405782 Schwarz criterion -2.233858
Log likelihood 1509129 Hannan-Quinn criter. -3.219582
F-statistic 7.249298 Durbin-Watson stat 2128654
Prob{F-statistic) 0.000000
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