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Abstract

The recent Global Financial Crisis and following European Debt Crises show the
significance of the country financial stability and its influence on the private sector. The
managers make their financial decisions according the source of financing based on the
macro economic conditions as interest rates, market volatility, inflation, level of
sovereign debt, GDP growth, and the financial stability of a country in general. These
factors influence the investment prospects of the country, the stability of bank system, and
thus the country default probability and consequently the sovereign credit ratings. The
paper investigates the relation between capital structure and the country default risk
represented by sovereign credit ratings that assigned by worldwide known agencies as
Moody’s and Standard and Poor’s. The research is based on the evidence from four
economically related countries: Czech Republic, Slovakia, Poland and Hungary,
integrated into Visegrad group, which represent situation on the emerging markets. We
examine the tendency of relation between capital structure and sovereign credit ratings
for the period of 2005 -2011 included two crises that shed light on the investigated
linkages before and after economic shocks.

Keywords: capital structure, country default risk

1. Introduction

The sovereign default risk influences the ability of a company to access international
capital markets and that in turn company’s capital structure. In advanced economies country
risk has not so important impact on the corporate borrowers because of government high
rating status, institutional strength of the law, high level of transparency and corporate
governance. On the other hand, in the emerging economies the country risk or sovereign
default risk has a significant influence on the company’s financial decisions. This additional
kind of risk leads to the additional cost of corporate access to the international capital
markets, in other words increases costs of capital, an consequently changes the capital
structure.

The sovereign credit ratings give information about the level of credit risk of the
national government. The world wide known agencies as Moody’s and Standards and Poor’s
provide such information about the financial stability of a sovereign government and the risk
of their default. The evaluation of the country’s default probability helps companies and
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market participants to react adequately on the external environment changes, to make
effective and appropriate financial decisions for further growth and development.

Nowadays there are a lot of debates according the efficiency of credit ratings and
their influence on the financial stability and economy in general. The purpose of this study is
to investigate the impact of sovereign default risk represented by sovereign credit ratings on
the capital structure. The financial decisions regarding the choice of financing depend on
several internal and external factors. In this paper we examine the internal determinants of
capital structure represented by companies’ performance and external determinants
represented by macroeconomic factors. The findings give substantial information
concerning the factors that are the most related to the capital structure. Also the relation
between sovereign credit ratings by Moody’s and Standards and Poor’s and capital structure
are investigated, in order to find out the impact of country default risk on the corporate
financing choice.

The rest of the paper is organized as follows. The second part represents the
theoretical background according to country default risk and sovereign credit ratings and the
internal and external determinates of capital structure. The third part deals with research
design as methodology and variable selection. The fourth part represents the empirical result
of the research including correlation analysis between variables. And the last section
summarizes and provides concluding remarks.

2. Theoretical background
2.1. Country default risk and credit ratings

The sovereign credit risk arises with possibility of government failure to repay
principal, regular payments in time or to meet its obligations in the form of guarantees that it
provided to the entities in public and private sectors. Due to the financial crisis and its
consequences the market’s participants became more aware of the creditworthiness of
individual countries (Pokornd and Teply, 2011). Hale (2007) find that sovereign risk may
have significant impact on corporate financing decisions between syndicated loans and
bonds in emerging markets. As the country’s default risk is one of the most important
factors influencing the financial markets and as a result in risk-premiums and asset prices,
the worldwide recognized ratings agencies provide such information to the market by the
means of credit ratings assignable to sovereign governments. This information supports
investors to make more effective and optimal decisions.

Different authors determine the sovereign credit ratings. According to Alsakka and
ap Gwilym (2012) sovereign credit ratings represent “a measure of credit risk of a given
country and a ceiling for the ratings assigned to provincial government, companies, and
financial institutions”. In addition sovereign credit ratings evaluate “the future ability and
willingness of the sovereign government to service their commercial and financial
obligations in full and on time” (Iyengar, 2012). Frost (2007) argues that credit rating is a
rating agencies’ assessment of the credit quality of a debt issuer or a specific debt obligation.
There are several most known and authoritative rating agencies as Moody’s and Standards
and Poor’s. The credit ratings of these agencies are heavily used in the financial markets and
in the regulation issues.
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According to Moody’s “there is an expectation that ratings will, on average, relate to
subsequent default frequency, although they typically are not defined as precise default rate
estimates. Moody’s ratings are therefore intended to convey opinions of the relative
creditworthiness of issuers and obligations...Moody’s ratings process also involves forming
views about the likelihood of plausible scenarios, or outcomes — not forecasting them, but
instead placing some weight on their likely occurrence and on the potential credit
consequences. Normal fluctuations in economic activity are generally included in these
scenarios, and by incorporating our views about the likelihood of such scenarios, we give
our ratings relative stability over economic cycles and a sense of horizon.” (IMF, 2010). At
the same time, “standards and Poor’s credit ratings are designed primarily to provide relative
rankings among issues and obligations of overall creditworthiness; the ratings are not
measures of absolute default probability. Creditworthiness encompasses likelihood of
default and also includes payment priority, recovery, and credit stability”. (MF, 2010)

Sovereign ratings have impact on the cost of capital and “improve the ability of
countries to access international markets and to attract foreign investments” (Alsakka and ap
Gwilym, 2012). Moreover, they influence the stock and bond markets. The researchers try to
investigate how credit ratings influence market, its elements, macroeconomic environment
in general and corporate behavior unparticular. For example, Kaminsky and Schmukler
(2002) find that sovereign rating changes influence the bond and stock markets in emerging
markets. Kim and Wu (2008) find strong evidence that sovereign credit ratings influence
financial intermediary sector developments and capital flows. Das et al. (2010) find that
sovereign defaults for the period 1980 — 2004 have “a strong negative impact on the
corporate external borrowing”. In addition, sovereign risk is also significant factor of
corporate accessing the capital market for the period 1993 — 2007. It has strong negative
influence on the volume of corporate external borrowing. Bancel aand Mitoo (2011) find
that companies with greater internal financing have significantly lower crisis impact. In
addition, the companies with high short-term debt are significantly more concerned about
financial distressed, working capital problems, access to external financing and more likely
to sell assets during crisis comparing with companies with higher share of long-term debt.

There is no doubt that credit ratings of different agencies are varied. Some authors
try to investigate the causes of sovereign ratings split. For instance, Alsakka and ap Gwilym
(2012) explain high frequency of disagreement across six international agencies by three
reasons: (a) rating agencies apply different economic factors and their different weights; (b)
they distinct in opaque issuers; and (c) smaller agencies prefer their “home region” issuers.
Iyenfer (2010) compares the sovereign rating provided by two worldwide known agencies
Moody’s and Standards and Poor’s and finds a considerable increase on the average
difference in the ratings over the time. According to him, the differences can be explained
by distinction of indicators’” weights applied by agencies in their models. In addition,” the
subjective biases in favor or against the nations rated by these agencies” can be the reason.

2.2. Capital structure and its determinants

Modigliani and Miller (1958) gave a background for developing of the capital
structure theories by his publication on the theme ,,...irrelevance theory of capital structure.
They assumed that a company has a particular set of expected cash flows and its leverage
has no effect on the market value of the firm. There are two different types of capital
irrelevance propositions: (a) the classical arbitrage-based irrelevance propositions (arbitrage
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by investors keeps the value of the company independent of its leverage) and (b) a firm’s
investment policy, the dividend payout following it will affect neither the current price of its
shares nor the total return to its shareholders. (Miller and Modigliani, 1961)

Modigliani and Miller (1963) note that despite the existence of some tax advantages
for debt financing, firms tend not “to use the maximum possible amount of debt in their
capital structure” due to limitations by lenders leading to “the need for preserving
flexibility.” This theorem has a lot of criticism. It does not provide a realistic description of
financing process, it highlights the reasons of financing importance, and it gives a
theoretical background for further development of capital structure models. The tradeoff
theory grew out of the debate of the Modigliani —Miller theorem. The corporate income tax
was added to the original irrelevance that in turn created a benefit for debt. The trade-off
theory assumes that a firm trades off benefits and costs of debt and equity financing and
finds an optimal capital structure taking into consideration taxes advantages, bankruptcy
costs and agency costs.

There are two variations of trade off theory: statistic and dynamic. The first one
assumes that “firms have optimal capital structures, which they determine by trading off the
costs against the benefits of the use of debt and equity” (Luigi and Sorin, 2009). An
advantage to use debt is a debt tax shield and as a disadvantage, the cost of financial
distressed can be mentioned. Thus a firm trades off between tax benefits and the risk of
financial distress. Another important factor is an agency cost, which stems from conflicts of
interest (Jensen and Meckling, 1976; Jensen, 1986). The second one (dynamic) assumes that
“the correct financing decision typically depends on the financing margin that firm
anticipates in the next period” (Luigi and Sorin, 2009). Kane et al. (1984) and Brennan and
Schwartz (1984) analyzed continuous time models with uncertainty, taxes and bankruptcy
costs, but without transactions costs. As a firm has to react rapidly to adverse shocks by
costs rebalancing, it adjusts high levels of debt to the advantage of tax savings. The optimal
capital structure today depends on the future expectations.

There is no doubt that Myers and Majluf (1984) are considered to be the founders of
the pecking order theory. The theory is based on the information asymmetry between firm’s
investors and its managers. Firms prefer internal financing to external financing, but in the
case of necessity of external financing the debt is preferable. This theory does not take
optimal capital structure as a target, but use the firm’s preferences for using internal instead
of external sources as a starting point. The pecking order theory regards to market-to-book
ratio as a measure of investment opportunities. The periods of high investment opportunities
will tend to push leverage higher debt capacity.

In the modified version of the pecking order theory (Myers, 1984), firms have two
main reasons to restrain themselves from issuing debt: (a) to avoid the costs of financial
distress and (b) to maintain financial slack. Adverse selection costs of external equity are
much greater than those of debt. Issuance costs are also much greater for equity than for
debt. Facing such high and transaction costs, small companies avoid issuing equity. There is
no doubt that there are many internal and external factors influencing capital structure and
consequently financial decision process concerning the choice of financing sources. The
researchers try to identify those factors and find the most significant determinants of capital
structure. The literature research of previous studies (see Appendix A) points out several
companies characteristics that have impact on capital structure.
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Profitability (Prof) is one of the most significant factors according to many authors.
Mayers (1984) suggests that companies in their decisions according source of financing
prefer firstly retained earnings as internal source, then debt, and at least new equity issues.
Thus profitable companies have opportunity to use their profits and consequently have lower
leverage among industry they operate. The companies with high profitability generate more
retained earnings that can be utilized as an internal source of financing. Consequently,
companies have opportunity to reduce the amount of debt and in turn decrease the financial
leverage. Thus according pecking order theory the relation between profitability and capital
structure should be negative (Barton and Gordon. 1988; Jordan et al., 1998; Michaelas et al.,
1999, Ozkan, 2001; Bauer, 2004; Daskalakis and Psillaki, 2008; Bastos et al., 2009; Bokpin,
2009; Dincergok and Yalciner, 2011; Nguyen and Wu, 2011; Keshtkar, 2012).

However, trade off theory considers that profitable companies benefit from leverage
effect, face lower bankruptcy costs and find interest tax shield more valuable, consequently
companies use more debt. Kouki and Said (2012) argue that there is difference between
influence of profitability on market and book leverage. There is a negative effect of
profitability on market leverage and positive on book leverage. Otherwise, Hall et al. (2000),
Lim (20120 find that profitability is negative related only to short-term debt, and there is no
influence on the long-term debt, and the contrary is proved by Bokpin (2009). Most studies
use the ratio Earnings Before Interests and Taxes (EBIT) to total assets as a measure for
companies’ profitability (Ozkan, 2001; Bauer, 2004; Daskalakis and Psillaki, 2008; Bastos
et al., 2009; Dincergok and Yalciner, 2011; Hanousek and Shamshur, 2011; Nguyen and
Wu, 2011; Kouki and Said, 2012; Lim, 2012). Also the ratio of pre-tax profits to sales (Hall
et al., 2000; the ratio of pre-tax profits to total assets for period of three years (Michaelas et
al., 1999) and just profit (Frank and Goyal. 2009) are used for profitability determination. In
our study we use EBIT to Total Assets as a proxy for company’s profitability. We expect
that relation between profitability and capital structure will be negative for selected
companies.

Growth opportunities (GO) is another determinant of capital structure proposed by
previous studies. Mayers (1977) suggests that amount of company’s debt is inversely related
to the growth opportunities. Later Titman and Wessels (1988) argue that companies in
growing industries face higher agency costs as they are more flexible in taking furfures
investments. Growth increases bankruptcy costs, reduces free cash flow problems and
agency problems. Thus according trade off theory growth reduces leverage. Some studies
supported proposition that there is a negative and significant relation between growth
opportunities and capital structure (Ozkan, 2001; Bauer, 2004; Daskalakis and Psillaki,
2008).

On other hand fast growing companies are likely to issue more debt. The positive
relation of growth variable with short-term and long-term debt is considered with pecking
order theory. The periods of high investment opportunities will tend to push leverage higher
debt capacity. The companies with high growth in assets need more external funds to
finance their investment projects. And here are some evidence of a positive relation between
growth opportunities and company’s leverage (Michaelas et al., 1999; Daskalakis and
Psillaki, 2008; Kouki and Said, 2012). However, some studies find that the effect of
profitability depends on debt structure and whether it is market or book leverage. Hall et al.,
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2000 argue that there is no relation between growth and long-term debt. Frank and Goyal
(2009) find negative relation with market leverage, but no relation with book leverage.

There are several proxies to measure growth opportunities: the ratio of intangible
assets to total assets(Michaelas et al., 1999); the market value of assets to the book value of
assets (Ozkan, 2001; Bauer, 2004; Bastos et al., 2009; Frank and Goyal, 2009; Dincergok
and Yalciner, 2011; Nguyen and Wu, 2011; Kouki and Said, 2012); percentage increase of
sales turnover in the previous 3 years (Hall et al., 2000); the percentage change in total
assets from the previous to the current year (Hanousek and Shamshur, 2011); and the
annual percentage on earnings (Daskalakis and Psillaki, 2008). The pecking order theory
regards to market-to-book ratio as a measure of investment opportunities. We use the ratio
Intangible assets to Total assets as a proxy for growth opportunities. The relation between
growth opportunities and capital structure is expected to be negative.

Tangibility (Tang) is supposed to influence capital structure by many studies.
Companies with greater tangible assets have relatively lower bankruptcy costs, and
consequently higher debt capacity. As this kind of assets is less sensitive to asymmetric
information and financial distress problems, they can be use as collateral and thus decrease
bankruptcy risk and give companies opportunity to borrow more. Lower expected
bankruptcy costs and lower agency problems predict a positive relation between tangibility
and capital structure. The positive relation between tangibility and capital structure was
found by Korajczyk and Levy (2003); Frank and Goyal (2009); Hanousek and Shamshur
(2011); Nguyen and Wu (2011). However, Kouki and Said (2012) argue that there is a
positive relation between tangibility only to market leverage and negative to book leverage.
Also Bastos et al. (2009) and Dincergok and Yalciner (2011) find the positive only for long-
term debt.

According to the pecking order theory low information asymmetry associated with
tangible assets makes external equity less costly; thus, the companies with higher tangibility
should have lower leverage. Negative relation is found by Booth et al. (2004) and Bauer
(2004). The most used measure for tangibility is the ratio Fixed assets to Total assets (Bastos
et al., 2009; Dincergok and Yalciner, 2011; Nguyen and Wu, 2011; Kouki and Said, 2012;
Lim, 2012). We use the same proxy for our research and expect positive influence on the
capital structure.

Size (Size) 1s also indicated as a significant determinant of capital structure. Many
authors have suggested the positive relation between company’s size and capital structure.
The larger companies have less constrains to the capital markets, have more favorable
interest rates, lower agency costs related to the asset substitutions, lower loan security, and
are less likely to become financial distressed. This proposition agrees with trade off theory.
The positive relation between company’s size and capital structure has been supported by
the evidence of SMEs (Michaelas et al., 1999; Bhiard mac an and Lucey, 2010) and large
companies (Ozkan, 2001) and in general (Korajczyk and Levy, 2003; Bauer, 2004;
Hanousek and Shamshur, 2011; Nguyen and Wu, 2011; Lim, 2012). However, larger
companies have more opportunities to achieve greater sales and consequently retain
earnings. Kouki and Said (2012) find significant negative relation between size and
company’s book leverage. Hall et al. (2000) find that size is positive related to short — term
debt and negatively to long-term debt. Another evidence shows the influence of size on the
market leverage, but no effect on the book leverage (Frank and Goyal, 2009). Most studies
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base their measures on the total assets, but there are some differences: total assets
(Michaelas et al., 1999; Hall et al., 2000); logarithm of assets (Frank and Goyal, 2009; Lim,
2012); natural logarithm of market value of total assets (Nguyen and Wu, 2011; Kouki and
Said, 2012) or even logarithm of market capitalization (Keshtkar, 2012). Other authors use
sales in their size estimation: logarithm of sales (Ozkan, 2001; Dincergok and Yalciner,
2011); average total sales (Barton and Gordon. 1988); gross sales turnover (mac an Bhiard
and Lucey, 2010). In our research we base on the natural logarithm of total assets and
suppose that there will be negative influence on the capital structure.

Non-debt tax shields have significant effect on the capital structure. Some
company’s investments generate non-debt tax benefits, which are not associated with source
of financing of these investments (Ozkan, 2001). There are different assumptions according
their relation to capital structure. The non-debt tax can be associated as substitutes for
interest tax shields and thus stimulating companies to use less debt. The negative relation
between non-debt tax shields and capital structure was found by Korajczyk and Levy
(2003); Bauer (2004); Lim (2012). However, Ozkan (2001) and Kouki and Said (2012) find
that non-debt tax shields positive influence the capital structure. As a rule the proxy for non-
debt tax shields is the ratio of depreciation expenses to total assets (Bauer, 2004; Dincergok
and Yalciner, 2011; Camara, 2012; Kouki and Said, 2012; Lim, 2012).

There is another equally important determinant of capital structure as age. The
younger companies have higher average leverage then older companies, which are able to
finance its activity using accumulated internal sources from obtained profits. Thus there is a
negative relation between age of a company and capital structure (Michaelas et al., 1999,
Hall et al., 2000). There are some other not frequently used determinants of capital structure.
For example, liquidity may have different effect on the capital structure. Firstly, companies
with higher liquidity ratios have higher debt ratio due to the ability to meet short-term debts.
However, companies with greater liquid assets may use them as internal source of financing.
The previous studies support proposition that there is a strong negative relation between
liquidity and capital structure (Ozkan, 2001; Bastos et al., 2009). Korajczyk and Levy
(2003) find negative influence relation between unique assets and leverage due to the higher
bankruptcy costs. If a company has unique specialized assets, it is more difficult and costly
to liquidate them in the case of bankruptcy. Beside operating risk (Barton and Gordon, 1988;
Jordan et al., 1998; Michaelas et al., 1999), R&D ((Bhiard mac an and Lucey, 2010; Nguyen
and Wu, 2011), ownership (Bhiard mac an and Lucey, 2010; Lim, 2012), strategy (Jordan et
al.,, 1998), industry effects ((Michaelas et al., 1999; Hanousek and Shamshur, 2011),
dividend yield (Nguyen and Wu, 2011) and others are mentioned as determinants of capital
structure in previous studies.

It stands to mention that number of studies investigated macroeconomic factors and
capital structure is rising. And macroeconomic conditions have been found to be significant
factors in analyzing of financing choice. According to the trade off theory target leverage is
determined by balancing between debt tax benefits and bankruptcy costs. The tax benefits
depend on the state economy, and at the same time bankruptcy probability also relies on the
macroeconomic conditions. Thus the external factors represented macroeconomic conditions
should influence the capital structure.

Korajczyk and Levy (2003) argue that the macroeconomic conditions influence
target leverage and issue choice in a less degree for constrained companies than for
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unconstrained. They are able to time their issues for appropriate external environment, when
the relative pricing of the assets is more favorable. Bastos et al. (2009) find significant and
negative relation between capital structure and growth of GDP, tax burden and participation
of publicly traded companies in the economy. However, there is no significant relation to
income per capita and inflation. Bokpin (2009) investigate the influence of macroeconomic
factors on the capital structure and find that there is negative relation between GDP and
capital structure. The positive effect has inflation, interest rate and developing in banking
sectors. However, market development does not influence the capital structure. Dincergok
and Yalciner (2011) examine the relation between leverage ratios and macroeconomic
factors. They find that there is a positive relation between stock market development, public
sector debt and capital structure and negative effect of interest rate and the real GDP growth.
Camara (2012) investigates the effect of macroeconomic condition on the capital structure
dynamics. The average annual real growths in GDP and unemployment rate were chosen as
a measure of external environment. The macroeconomic factors (as inflation, commercial
paper spread and the growth in aggregated capital expenditure of non-financial companies)
and macroeconomic condition have significant impact on the capital structure dynamics. He
finds that over-leveraged companies adjust its capital structure faster in good
macroeconomic conditions than under-levered companies. Duan et al. (2012) find that the
product market index, legal system index, non-state economic structure index and financial
market index are negatively correlated with debt ratio. Moreover, the companies choose
short-term loans, if the degree of government intervention is stronger, efficiency of product
market is higher and the legal system is robust. And the preferred source of financing is
long-term loans, if the proportion of non-state economy is greater and development of
financial sector is higher.

Summing up, there are a lot of investigated determinants of capital structure as well
on micro and macro levels. Their influence on the financing choice depends on the structure
of debt and whether it is market or book estimation of leverage; and in addition the external
environment effects the relation between variables, 1.e. country specifics.

3.  Research design
3.1. Data and Methodology

The paper is based on the evidence from four countries incorporated into Visegard
group: Czech Republic, Hungary, Poland and Slovakia. We constructed the sample
containing listed companies for the period 2006 — 2010 from the international database
Amadeus. The main selection requirements were listing and availability of appropriate
information. After screening the sample of our research counts 13 Czech companies or 65
firm-year observations for each variable, 21 Hungarian companies or 105 firm-year
observations, 262 Polish companies or 1310 firm-year observations, and 73 Slovakian
companies or 365 firm-year observations.

The macroeconomic variables were obtained from Global Market Information
Database for the period 2006 — 2010. The sovereign credit ratings for countries were taken
on the official website of global rating companies Standards & Poor’s and Moody’s. For the
purpose of comparison analysis of descriptive statistics and Pearson correlation analysis we
convert the ratings of two agencies into numeric form. Following Cantor and Packer (1995)
and Iyengar (2010) the numeric conversation starts from the lowest credit rating defined as
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C3 and C for Moody’s and S&P respectively with assigned meaning 1 and goes up to the
highest rating Aaa (Moody’s) and AAA (S&P) with assigned meaning 25. Rating scales and
the respective numeric conversions for each level of rating by both agencies are represented
in Appendix B.

3.2. Variable selection

The analysis of previous literature according capital structure and its determinants
gives theoretical background for our research. We indicated several internal and external
factors influencing the capital structure. Following Hall et al. (2000); Bauer (2004); Bastos
et al. (2009); Frank and Goyal (2009); Dincergok and Yalciner (2011); Hanousek and
Shamshur (2011); Nguyen and Wu (2011); Duan et al. (2012); Kouki and Said (2012) and
Lim (2012) we selected profitability (Prof), tangibility (Tang), growth opportunities (GO)
and size (Size). The proxies for determinants were defined also on the basis of previous
research in this issue. Therefore the ratio EBIT to Total assets is a proxy for company’s
profitability, the ratio Intangible assets to Total assets is a proxy for growth opportunities,
the ratio Fixed assets to Total assets is a proxy for tangibility, and the natural logarithm of
Total assets is a proxy for companies’ size.

The macroeconomic factors are represented by several indicators of financial
stability of a country, which influences the level of sovereign credit ratings. The external
determinants of capitals structure are Real GDP growth rate (GDPreal), External debt as a
percentage of GDP (Ext Debt), Public debt as a percentage of GDP (Pub_Debt), Inflation
(Infl), Long-term interest rate (LTrate), Trade Balance (TB), Stock Market Index
(SMindex), Government Effectiveness Index (GEindex), Corruption Perception Index
(CPindex).

The capital structure can be measured in different ways. There are many debates
according whether book- or market- valued leverage should be used in capital structure
studies. Some authors prefer book value of capital, because external factors that company
cannot adjust do not influence the book values. Other authors argue that market leverage
better reflects the agency problems. However, there are studies that use both types of
leverage (Korajczyk and Levy, 2003; Frank and Goyal, 2009; Cook and Tang, 2010;
Campello and Giambona, 2010; Dincergok and Yalciner, 2011). Another fundamental
classification in capital structure proxies is debt structure. Many studies are based not only
on the total liabilities, but divide them into short- and long-term liabilities (Michaelas et al.,
1999; Hall et al., 2000; Bhiard and Lucey, 2010; Hanousek and Shamshur, 2011; Keshtkar,
2012). For our research we have chosen three capital structure measures: total leverage
represented by total debt to total assets (TL), long-term debt ratio represented by long-term
liabilities to total assets (LTD) and short-term debt ratio represented by short-term liabilities
to total assets (STD), in order to take into consideration structure of debt.

4. Empirical results

4.1. Descriptive statistics

The Tables 1 — 4 represents the descriptive statistics of capital structure internal
determinants and measures of financial leverage among Czech, Hungarian, Polish and
Slovakian companies respectively for the period 2006 — 2010. The financial leverage in
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Czech Republic is almost stable over the analyzed period of time for listed companies; its
average value varies from 0.221 to 0.283 with the light tendency to increase. The listed
companies in Czech Republic prefer to use equity more then debt. Moreover, the amount of
short-term liabilities exceed long-term twofold. The standard deviation for all measures is
not high, that’s mean low dispersion. The profitability varies from 0.076 to 0.082. The listed
companies effectively use their assets only by 7-8%. The growth opportunities have
tendency to increase with value 0.022 in 2010. However, tangibility has decreased till 2009
(0.728) and in 2010 again starts to rise (0.743). The size of a company based on the total
assets is on the same level fro all period of time. The dispersion for internal determinants of
capital structure stays almost stable and low.

The total financial leverage in Hungary is higher then in Czech Republic and varies
from 0.394 (2010) to 0.436 (2009). It has fluctuation tendency all period of time. The
dispersion for this variable is stable and not high. The short-term liabilities exceed long-term
trice and vary at the level of 30%. The profitability has light tendency to decrease after 2007
with low average meaning 0.02 in 2010. The growth opportunities are higher then in Czech
Republic and go to 0.097 in 2010. The tangibility starts to grow in 2008 (0.568), but again
decreases in 2010 (0.537). The size is almost stable during all period of time.

Table 1. Descriptive statistics: Czech Republic

mean (standard deviation)

2006 2007 2008 2009 2010 Total

(n=13) (n=13) (n=13) (n=13) (n=13) (n=78)
TL 0,24 (0,157) | 0,22 (0,163) | 0,25 (0,176) | 0,28 (0,199) | 0,28 (0,205) | 0,26 (0,173)
LTD | 0,12(0,089) | 0,08 (0,092) | 0,08 (0,095) | 0,09(0,092) 0,1 (0,099) 0,09 (0,09)
STD 0,12 (0,113) | 0,14 (0,118) | 0,17 (0,136) | 0,2 (0,145) 0,18 (0,17) 0,17 (0,14)
Prof 0,08(0,095) 0,08 (0,081) | 0,08 (0,058) | 0,07 (0,059) | 0,08 (0,083) | 0,08 (0,078)
GO 0,01 (0,005) | 0,01 (0,069) | 0,02 (0,052) | 0,02 (0,058) | 0,02 (0,062) | 0,01 (0,04)
Tang | 0,79 (0,22) 0,78 (0,219) | 0,77 (0,188) | 0,73 (0,203) | 0,74 (0,18) 0,76 (0,197)
Size 14,71 (2,85) | 14,8 (2,89) 14,85 (2,89) | 1491 (2,92) | 14,93 (2,91) | 14,82 (2,8)

Source: Authors’ research based on secondary analysis
Table 2. Descriptive statistics: Hungary
mean (standard deviation)

2006 (n=21) | 2007 (n=21) | 2008 (n=21) | 2009 (n=21) | 2010 (n=21) | Total(n=105)
TL 0,42 (0,155) | 0,4 (0,167) 0,42 (0,153) | 0,44 (0,136) | 0,39 (0,161) | 0,41 (0,153)
LTD | 0,1(0,087) 0,1 (0,11) 0,11 (0,104) | 0,12 (0,108) | 0,1 (0,104) 0,11 (0,101)
STD 0,32 (0,146) | 0,29 (0,15) 0,31 (0,155) | 0,32(0,145) | 0,29 (0,152) | 0,31 (0,147)
Prof 0,02 (0,015) | 0,06 (0,092) | 0,04 (0,104) | 0,01 (0,177) | 0,02 (0,063) | 0,03 (0,124)
GO 0,09 (0,159) | 0,09 (0,155) | 0,09 (0,134) | 0,08 (0,123) | 0,1 (0,14) 0,09 (0,14)
Tang | 0,57 (0,228) | 0,54 (0,228) | 0,57 (0,216) | 0,61 (0,211) | 0,54 (0,257) | 0,56 (0,226)
Size 11,23 (2,55) | 11,44 (2,52) | 11,52 (2,47) | 11,51 (2,39) | 11,6 (2,73) 11,46 (2,487)

Source: Authors’ research based on secondary analysis

The highest total financial leverage among companies is found out among Polish
companies with light tendency to decline (from 0.587 in 2006 to 0.48 in 2010). In average
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for the whole period of time the listed companies in Poland prefer debt financing. Short-
term liabilities decrease from 0.433 in 2006 to 0.35 in 2010. Nevertheless they still exceed
long-term liabilities. The average profitability for all period of time is 0.041. However,
during crisis in 2007 it reaches the highest value 0.067 as it is in Hungary (0.058). The
growth opportunities for listed companies in Poland have tendency to decrease, but after
2009 start to rise. And in 2010 this variable reaches 0.081, but still the highest value is
obtained in 2006 (0.093). The companies still recover from the Global Financial Crisis. The
size starts to increase after 2007. The dispersion for most variables is high in 2006, but then
starts to decrease, which mean stabilization in the sector.

In Slovakia total financial leverage has tendency to increase till 2009 (0.378). Short-
term liabilities exceed long-term liabilities and have in average almost 30%. Only in
Slovakia the profitability has negative meaning from -0.008 in 2006 to -0.018 in 2010. The
growth opportunities are also the lowest (0.007 in average). The tangibility has tendency to
increase with short fall during crisis (0.574 in 2007 and 0.562 in 2008). The size after the
crisis starts to decrease. The dispersion among variables is low.

Table 3. Descriptive statistics: Poland

mean (standard deviation)

2006 2007 2008 2009 2010 Total(n=1310)
(n=262) (n=262) (n=262) (n=262) (n=262)
TL 0,59(1,587) | 0,5(0,283) 0,5 (0,27) 0,49(0,368) | 0,48(0,297) | 0,51 (0,547)
LTD | 0,15(0,312) | 0,13(0,134) | 0,14(0,132) | 0,13 (0,129) | 0,13 (0,128) | 0,14 (0,182)
STD | 0,43 (0,789) | 0,37 (0,276) | 0,36 (0,241) | 0,37(0,353) | 0,35(0,274) | 0,38 (0,434)
Prof | 0,04 (0,828) | 0,07 (0,216) | 0,03 (0,23) 0,03 (0,18) 0,04 (0,214) | 0,04 (0,415)
GO 0,09 (0,763) | 0,05 (0,157) | 0,06(0,124) | 0,08 (0,138) | 0,08(0,157) | 0,07 (0,365)
Tang | 0,42 (0,226) | 0,44 (0,22) 0,47 (0,221) | 0,49 (0,224) | 0,5 (0,227) 0,46 (0,225)
Size 15,64(2,34) | 16,09 (2,24) | 16,14 (2,16) | 16,14 (2,12) | 16,31 (2,09) | 16,06 (2,2)
Source: Authors’ research based on secondary analysis
Table 4. Descriptive statistics: Slovakia
mean (standard deviation)
2006 (n=73) | 2007 (n=73) | 2008 2009 n=73) | 2010 Total(n=365)
(n=73) (n=73)

TL 0,35 (0,225) | 0,36 (0,247) | 0,37(0,292) | 0,38 (0,255) | 0,35(0,238) | 0,36 (0,251)
LTD | 0,07 (0,112) | 0,07 (0,11) 0,08(0,135) | 0,08 (0,13) 0,07(0,109) | 0,07 (0,119)
STD | 0,278(0,211) | 0,29 (0,229) | 0,29(0,264) | 0,3 (0,229) 0,28 (0,22) | 0,287 (0,23)
Prof | -0,01 (0,14) | 0,002 (0,124) | -0,01(0,14) | -0,124 (0,62) | -0,02(0,15) | -0,031 (0,31)
GO | 0,01(0,025) | 0,01(0,022) | 0,01(0,021) | 0,007 (0,029) | 0,01(0,035) | 0,01 (0,027)
Tang | 0,58 (0,211) | 0,574 (0,199) | 0,56(0,204) | 0,582 (0,208) | 0,61(0,213) | 0,58 (0,207)
Size | 15,65(1,17) 15,67 (1,18) 15,8 (1,19) | 15,51 (1,37) 15,51(1,34) | 16,63 (1,25)

Source: Authors’ research based on secondary analysis

The Table 5 shows the external determinants represented by macroeconomic factors

of country financial stability. Real GDP growth rate represents growth of economy. Poland
has the highest rate for all investigated period (4,65); the lowest growth is obtained for
Hungary (0,167). Moreover, Hungary has the greater external (149, 85) and public debt
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(74.583). The lowest external debt (43,22) and public debt (33,067) levels are reached in
Czech economy. This country also has the lowest inflation rate (2,7) and long-term interest
rate (4,183). Moreover, Czech Republic has the greater trade surplus (5771,1). Poland on
the contrary has trade deficit (-15140). The growth of the stock market represented by stock
market index with benchmark 100 in 2010 is registered in Slovakia (149,683); the decrease
of stock market development comparing with benchmark is market in Hungarian economy.
The government effectiveness index and corruption persistence index are about the same
average level for all countries. Though, Czech Republic has more effective government.
Hungary is less corrupt country. Polish government is less effective, and Slovakia has
highest level of corruption.

Table 5. Descriptive statistics for macroeconomic factors (mean)

Czech Republic | Hungary | Poland | Slovakia
GDPreal 2.583 0.167 4.65 4.55
Ext_Debt 43.22 149.85 58.05 63.5
Pub_Debt 33.067 74.583 | 50.1333 | 34.883
Infl 2.7 5.167 3.1 3.067
LTrate 4.183 7.667 5.783 4.43
TB 5771.1 3148.65 | -15140 31.75
SMindex 111.78 94.433 102.2 | 149.683
GEindex 1 0.75 0.567 0.833
CPindex 4.85 5 4.717 4.566

Source: Authors’ research based on the secondary data

The credit ratings evaluated by agencies as Moody’s and Standard & Poor’s for
Czech Republic are stable. Only in 2006 the country has lower rate according S&P
classification. Comparing ratings with the tendency of capital structure measures, only
short-term debt ratio has almost stable trend. In Hungary capital structure measures have the
same tendency. Moreover, the credit ratings by both agencies repeat it in 2009 — 2010, and
in 2006 -2007 the trend of credit rating by S&P corresponds the decreasing tendency of
capital structure In Poland the tendency of capital structure measures is almost stable as
ratings’ tendency after 2006. The measures of capital structure in Slovakia have similar
lightly increasing tendency with high level in 2009 and sufficient decrease in 2010.
However, the ratings by both agencies do not change since 2008. The credit ratings by S&P
comparing with Moody’s opinion are lower for Czech Republic, Hungary and Poland and
higher in the case of Slovakia. And these findings confirm the differences between agencies’
valuation models.

4.2. Correlation analysis

In our research we provide Pearson correlation analysis, in order to find relations
between capital structure and firm’s characteristics, macro factors and credit ratings of four
countries.

Regarding to the internal factors the relations between them and capital structure are
varied across countries. The profitability and capital structure measures have very weak and
non-significant relation in Czech Republic and significant but in Hungary. In Slovakia the
correlation coefficient is closer to zero. However, for Slovak companies the profitability has
strong negative and significant relation with total leverage and short-term debt ratio, and
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medium strong for long-term debt. Thus, companies with higher profits use less debt. In all
analyzed countries the relation between growth opportunities and capital structure is very
low, nevertheless, in Czech Republic and Hungary it is negative for all measures of capital
structure, but in Slovakia it is positive and significant with Short-term debt ratio. And in
Poland it is very low, but also positive significant relation with total leverage and short-term
debt ratio. In Czech Republic, Poland and Slovakia the relations between tangibility and
total leverage and short-term debt ratio are negative and low, and the relation with long-term
debt ratio is positive for these countries. Different situation with Hungary, where relation
with total leverage is positive and also low, but strong positive and significant relation has
long-term debt ratio. The short-term debt ratio has negative and also significant relation with
tangibility. The relation between size and total leverage and short-term debt ratio is weak
and positive for Czech Republic, Hungary and Poland, and there is positive relation for
Slovakia. The long-term debt ratio is positively low related with size in Czech Republic and
Hungary, and there is no relation in Poland and Slovakia. The results are significant for
mostly variables. Summing up, there is relation between firm’s characteristics and capital
structure, but the strength varies among countries and depends on the debt structure.
Appendix C presents the correlations between internal factors and capital structure measures
across countries.

The correlation between measures of capital structure and macroeconomic factors is
presented by Appendix D. The real GDP growth rate has strong relation with capital
structure only in Hungary. In other countries the impact varies from very low (0.068) to
medium (0.438), moreover, the relations are positive, except relation between total leverage
and real GDP growth rate in Slovakia (-0,446). The external debt and public debt have
almost the same result by reason of high significant internally correlation. The strong and
negative relations have total leverage and long-term debt ratio with external and public debt
in Hungary and Poland. The impact on the short-term debt ratio in these countries is very
low. In Slovakia relation are low for all measures of capital structure, however, for total
leverage and short-term debt ratio they are positive and negative for LTD. The difference of
Czech Republic from Slovakia consists in higher impact for TL and STD. Inflation has
strong positive relation with STD in Hungary. To the contrary, in other countries the relation
is negative. Total leverage has negative relation with inflation in Czech Republic (-0.292)
and Slovakia (-0.157) and positive in Hungary (0.423) and Poland (0.112). Long-term debt
ratio is positively related with inflation in Czech Republic, Poland and Slovakia, and
negatively in Hungary. Long-term interest rate has significant negative and strong relation
with total leverage in Hungary (-0.917) and with short-term debt ratio in Slovakia (-0.865).
Moreover, in Hungary the long-term interest rate has almost strong negative relation with
other measures of capital structure as LTD (-0.626) and STD (-0.607). The negative but low
relation was found out in Slovakia for all measures. In Czech Republic and Poland TL and
STD are also negatively related to long-term interest rate, but positively to LTD. Trade
balance is significantly and negative related to LTD in Poland (-0.964). However, STD has
positive strong but not significant relation with trade balance in this country (0.675). In other
countries the relation with STD is also positive, but very low. LTD has negative and
medium-strong relation with trade balance in Czech Republic (-0.456), Hungary (-0.461)
and Slovakia (-0.412). Positive relation has total leverage in Czech Republic, but very low
(0.150). significant positive and strong relation have stock market index and total leverage
in Hungary (0.897), with other measures of capital structure the relation is not significant,
but also positive and high (0.475 for LTD and 0.707 for STD). In Czech Republic stock
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market index has negative and very low relation to all measures of capital structure.
Slovakia also has negative relation between capital structure and stock market development,
however, the impact is stronger (as a comparison, in Czech Republic the correlation
coefficient for total leverage is -0.211 and in Slovakia -0.458). In contrary, in Poland this
variable positive related to capital structure, but also on the low level. The government
efficiency index has strong positive relation with total leverage in Hungary (0.624) and
negative relation in Poland (-0.693). The significant positive relation is detected in Slovakia
(0.847). LTD also has positive significant relation, but only in Hungary. STD is negatively
related with government efficiency in Czech Republic, Poland and Slovakia, but on the low
level. In Hungary this relation has positive nature. The corruption perception index don not
have strong relations with capital structure. In Hungary this variable has positive relation
with capital structure; but in Poland and Slovakia it is negatively correlated with all
measures. In Czech Republic only LTD has positive relation with corruption perception
index. Summing up, the strength, significance and direction of relation between external
factors and capital structure depend on the country specifics and debt structure. Hungary has
generally strong and significant relations. Poland and Slovakia have strong relation in a less
degree. Macroeconomic conditions are related to capital structure on low and medium level
in Czech Republic. However, this fact can be explained by small sample of listed
companies.

As a next step the correlation analysis between capital structure measures and
sovereign credit ratings according world-wide known agencies Moody’s and Standard &
Poor’s was provided. Correlation between credit ratings and capital structure could not be
found for some countries and measures due to the short investigated period of time. For
example, S&P does not change its credit rating for Czech Republic since 2002. The
Moody’s rating for Poland is also constant over the chosen period. The significant and
strong negative relation has only Czech Republic between Moody’s rating and Total
leverage and Short-term debt ratio (-0,998 and -0,996 respectively). The credit rating by
Moody’s has weak negative, but not significant relation with Short-term debt ratio in
Hungary (-0,309). Interesting, that this rating has medium relation with Long-term debt
ratio, but negative in Czech Republic (-0,714) and positive in Hungary (0,613), moreover,
there is almost no relation with this variable in Slovakia. According S&P assessment Long-
term debt ratio and credit rating has medium negative but non-significant relation in
Slovakia (-0,512) and positive in Hungary (0,420). For Poland the relation is also positive
but very low. Total leverage and Short-term debt ratio have medium positive and non-
significant relation with S&P Polish credit rating. Short-term debt ratio has weak and
negative non-significant relation with S&P Hungarian and Slovak credit rating. Summing
up, there is relation between capital structure and credit ratings, but the strength depends on
country and debt structure. There are only two significant results. In order to make the
finding more reliable and significant the investigated period should be extended.

5.  Discussion and Implications for investors

In this paper we investigate the determinants of capital structure across four
countries as Czech Republic, Hungary, Poland and Slovakia for the period 2006 — 2010. The
results vary across countries and measures of capital structure. Therefore, the country
specifics and debt structure influence the significance and strength of relation between
capital structure of a company and the internal and external factors. The internal
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determinants are represented by several companies’ characteristics as profitability, growth
opportunities, tangibility and size. The profitability has strong negative relation with capital
structure in Poland. In other countries this relation is low; however, in Hungary it is positive.
Growth opportunities are weakly associated with capital structure, negatively in Czech
Republic and Hungary and positively on Poland. The tangibility has the strongest
association with long-tern debt ratio in Hungary. The negative relation is observed to total
leverage and short-term debt ratio in Czech Republic, Poland and Slovakia; and positive to
long-term debt ratio. In addition, the debt structure has great influence on the size as
determinate of capital structure.

The external determinants represented macroeconomic factors also depend on the
debt structure and countries. More strong relations were observed in Hungary. The real GDP
growth is positively associated with capital structure. The external and public debts are
strongly related to total leverage and long-term debt ratios. The inflation has weak or
medium relation to capital structure, only in Hungary short-term debt is strongly positive
related to inflation. The long-term interest rate has strong negative relation with all measures
of capital structure in Hungary, and positive with short-term debt ratio in Slovakia. The
trade balance is negatively correlated to long-term debt ration and positively to short-term
debt ratio in Poland. The corruption perception index negatively correlated to capital
structure in Slovakia and Poland, but positively in Hungary. The government efficiency
index has strong relation to total leverage in all investigated countries except Czech
Republic. In Hungary the relation is positive and in Poland is negative. Stock market index
is positively and strongly related in Hungary, but weakly in Poland, and negatively in Czech
Republic and Slovakia.

The correlation analysis between capitals structure and the sovereign credit ratings
shows the differences in ratings valuation by rating agencies, which can be explained by
different economic factors and their weights in the applied default probability models. The
strength of relation between capital structure and credit ratings also depends on the measures
of capital structure and country’s specifics. For example, in Slovakia the short-term debt
ratio is strongly and positively associated with Moody’s credit rating, but negatively and
weakly with S&P rating. Moreover, the long term debt ratio has negative and weak relation
with Moody’s rating. The opposite results were found for Hungary, where Moody’s rating is
negatively and weakly related to short-term debt ratio, but strongly and positively to long-
term debt ratio. Thus, the investors and managers may make their financial decision
regarding capital structure based on the knowledge about this kind of relation. In addition,
on the government level the financial stability and development of private sector can be
promoted by encouragement of the long-term credit ratings provision.

The understanding of the relation between capital structure and internal and external
determinants, its significance and strength, help the managers and investors make more
efficient financial decisions, adopt to fast changing macroeconomic conditions, be more
flexible and promote further stable development and growth.

6. Conclusion

The recent Global Financial crisis and following European debt crisis show the
significance of the country financial stability and its influence on the private sector. The
managers make their financial decisions according the source if financing based on the
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macro economic conditions as interest rates, market development, inflation, level of
sovereign debt, GDP growth and the financial stability of a country in general. These factors
influence the investment prospects of a country, the stability of bank system, and thus the
country default probability and consequently the sovereign credit ratings. In this paper we
investigate the relation between capital structure and the country default risk represented by
sovereign credit ratings that assigned by world wide known agencies as Moody’s and
Standards and Poor’s. The findings are contradictive regarding to the agencies, the countries
and the measures of capital structure. In addition, we examine the relation between capital
structure and companies’ performance and macroeconomic factors. The results also vary
across countries and depend on the debt structure. Summing up, the country’s specifics as
well as the debt structure of a company influence the relation between capital structure and
country default risk. And moreover, the strength and significance of internal and external
determinants of capital structure depend on the country and maturity of debt.
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Determinants of capital structure: literature review

Determinants

Relation to capital
structure

Authors

Profitability Negative related Barton and Gordon (1988); Jordan et al. (1998); Michaelas et al.
(1999); Ozkan, 2001; Bauer, 2004a; Bauer, 2004b; Daskalakis
and Psillaki, 2008; Bastos et all. 2009; Bokpin, 2009; Frank and
Goyal, 2009; Dincergok and Yalciner, 2011; Nguyen and Wu,
2011; Keshtkar, 2012; Lim, 2012.

Positive to book Kouki and Said, 2012

leverage and negative

to market leverage

Negative to short- Hall et all., 2000

term debt

Positively related to Bokpin, 2009

long-term debt

No relation to long- Hall et all., 2000; Hanousek and Shamshur, 2011
term debt or total

leverage

Tangibility Positively related Korajczyk and Levy, 2003; Bastos et al., 2009; Frank and Goyal,
2009; Campello and Giambona, 2010; Dincergok and Yalciner,
2011; Hanousek and Shamshur, 2011; Nguyen and Wu, 2011;

Negatively related to | Duan et al., 2012

total leverage Bauer, 2004a; Bauer, 2004b

Negatively related to

book leverage and Kouki and Said, 2012

positive to market

leverage
Growth Positive related Michaelas et al., 1999; Daskalakis and Psillaki, 2008; Nguyen
Opportunities and Wu, 2011; Kouki and Said, 2012

Negatively related to | Ozkan, 2001; Bauer, 2004a; Bauer, 2004b; Bastos et al., 2009

total leverage

There is no relation Hall et al., 2000; Frank and Goyal, 2009; Keshtkar, 2012; Lim,

2012

Size Positively related Michaelas et al., 1999; Korajczyk and Levy, 2003; Bauer, 2004a;
Bauer, 2004b; Daskalakis and Psillaki, 2008; Bastos et al.,
2009; Hanousek and Shamshur, 2011; Nguyen and Wu, 2011;

Positively related to Lim, 2012
long-term debt and Hall et al., 2000;
negatively to short-
term debt
Negatively related to
book leverage Kouki and Said, 2012
Negatively related to
long-term debt Lim, 2012
There is no relation
Barton and Gordon, 1988; Frank and Goyal, 2009; Keshtkar,
2012;
Non-debt tax | Positively related Michaelas et al., 1999; Koiki and Said, 2012;
shields
Negatively related Ozkan, 2001; Korajczyk and Levy, 2003; Bauer, 2004a; Bauer,
2004b; Lim, 2012
Age Negatively related Michaelas et al., 1999; Hall et al, 2000; Hanousek and

Shamshur, 2011,

Source: Authors’ composition
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Appendix B
The rating scales used by Moody’s and Standard & Poor’s with their respective numeric conversations
Moody’s ratings Standard & Poor’s Interpretation of credit Numeric conversions
ratings risk
Aaa AAA Minimal 25
Aal AA+ 24
Aa2 AA Very low 23
Aa3 AA- 22
Al A+ 21
A2 A Low 20
A3 A- 19
Baal BBB+ 18
Baa2 BBB Moderate 17
Baa3 BBB- 16
Bal BB+ 15
Ba2 BB Substantial 14
Ba3 BB- 13
Bl B+ 12
B2 B High 11
B3 B- 10
Caal CCC+ 9
Caa2 CCC Very high 8
Caa3 CCC- 7
Cal CC+ 6
Ca2 CC Very near default 5
Ca3 CC- 4
Cl C+ 3
C2 C In default 2
C3 C- 1
Appendix C

Correlation between capital structure and internal determinants: Czech Republic

TL LDT | SDT Prof GO Tang | Size
TL 1
LDT | 0,589** 1
0,000
SDT | 0854** | 0.084 1
0,000 | 0,467
Prof -0,004 | -0,221 0,138 1
0,976 | 0,051 0,228
GO -0,075 | -0,059 -0.055 0,188 1
0,513 | 0,606 0,635 0,099
Tang | -0,302%* | 0,208 | -0,506%* | -0,524** | 0,116 1
0,007 | 0,067 0,000 0,000 | 0,314
Size -0,275% | 0,161 | -0,443** | -,307** | -0,012 | 0,273* 1
0,015 | 0,159 0,000 0,006 | 0915 | 0,016

**_ Correlation is significant at the level 0,01 level (2-tailed)
*_ Correlation is significant at the level 0,05 level (2-tailed)
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Correlation between capital structure and internal factors: Hungar

TL LDT SDT Prof | GO | Tang | Size
TL 1
LDT | 0.385%* 1
0,000
SDT | 0,774** | -0,287*%* 1
0,000 0,003
Prof | 0,262%*%* 0,240* 0,107 1
0,007 0,013 0,277
GO -0,197%* -0,056 -0,166 | -0,190 1
0,043 0,570 0,090 | 0,052
Tang 0,148 | 0,622%* | -0,273** | 0,182 | 0,125 1
0,132 0,000 0,005 | 0,063 | 0,203
Size -0,232% | 0,213* | -0,387** | -0,183 | 0,00 | 0,247* 1
0,017 | 0,029 0,000 | 0,061 | 1,000 | 0,011

**_ Correlation is significant at the level 0,01 level (2-tailed)
*. Correlation is significant at the level 0,05 level (2-tailed

Correlation between capital structure and internal factors: Poland

TL LDT SDT Prof GO Tang | Size
TL 1
LDT | 0.706** 1
0,000
SDT 0,950%* | 0,470** 1
0,000 0,000
Prof | -0.790** | -0.590** | -0,748** 1
0,000 0,00 0,000
GO 0,067%* 0,035 0,055* -0,038 1
0,015 0,206 0,048 0,165
Tang | -0,114* | 0,237%* | -0,265** 0,025 0,039 1
0,000 0,000 0,000 0,368 0,157
Size | -0,133** 0,009 | -0,171** | 0,084** | -0,093** | 0,145%* 1
0,000 0,745 0,000 0,002 0,001 | 0,000

**_Correlation is significant at the level 0,01 level (2-tailed)
*. Correlation is significant at the level 0,05 level (2-tailed)

Correlation between capital structure and internal factors: Slovakia

TL LDT SDT Prof GO Tang | Size
TL 1
LDT | 0.405%%* 1
0,000
SDT | 0,563** -0,025 1
0,000 0,633
Prof 0,004 -0.001 0,013 1
0,932 0,980 0,809
GO -.010 -0,008 | 0,151%*%* 0,005 1
0,849 0,886 0,004 0,929
Tang -0.100 | 0,202%* | -0,198** 0,060 | 0,069 1
0,056 0,000 0,000 0,255 | 0,186
Size 0,200%** 0,062 | 0,197%* | 0,220** | -0,015 -0,1 1
0,000 0,239 0,000 0,000 | 0,777 | 0,057

**_ Correlation is significant at the level 0,01 level (2-tailed)
*. Correlation is significant at the level 0,05 level (2-tailed)
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Appendix D
Correlation between capital structure and macroeconomic factors: Czech Republic
TL LTD | STD | GDPreal | Ext Debt | Pub_Debt | Infl LTrate | TB SMindex | GEindex | CPindex
TL 1
LTD 0,589%** 1
Pearson 0,000
correl.
Sig. (2-
tailed)
STD 0,854** | 0,084 1
Pearson 0,000 | 0.467
correl.
Sig. (2-
tailed)
GDPreal 0,064 - | 0,068 1
Pearson 0,905 | 0,011 | 0,898
correl. 0,984
Sig. 2-
tailed)
Ext_Debt 0,538 - | 0,589 -0,484
Pearson 0,271 | 0,213 | 0,219 0,327 1
correl. 0,685
Sig. (2-
tailed)
Pub_Debt 0,438 - | 0,487 -0,475 0,888* 1
Pearson 0,385 | 0,243 | 0,327 0,341 0,018
correl. 0,642
Sig. (2-
tailed)
Infl Pearson -0,292 | 0,241 - 0,369 -0,778 -0,556 1
correl. 0,574 | 0,646 | 0,333 0,471 0,069 0,252
Sig. (2- 0,520
tailed)
LTrate -0,386 | 0,255 - -0,563 -0,300 -0,403 | 0,301 1
Pearson 0,450 | 0,625 | 0,433 0,245 0.563 0,428 | 0,563
correl. 0,391
Sig. (2-
tailed)
TB Pearson 0,150 -1 0,205 -0,598 0,808 0,911* - -0,139 1
correl. 0,777 | 0,456 | 0,697 0,210 0,052 0,011 | 0,410 0,792
Sig. (2- 0,364 0,419
tailed)
SMindex -0,211 - - 0,824* -0,576 -0,738 | 0,409 -0,105 - 1
Pearson 0,688 | 0,122 | 0,210 0,044 0,231 0,094 | 0,421 0,843 | 0,666
correl. 0,818 | 0,689 0,149
Sig. (2-
tailed)
GEindex 0,014 | 0,266 | -0,42 0,101 -0,235 0,017 - -0,349 - -0,319 1
Pearson 0,980 | 0,611 | 0,938 0,849 0,654 0,975 | 0,065 0,498 | 0,262 0,537
correl. 0,902 0,616
Sig. (2-
tailed)
CPindex -0,433 | 0,226 - 0,161 -0,730 -0,872* | 0,628 0,721 - 0,593 -0,394 1
Pearson 0,391 | 0,666 | 0,480 0,761 0,099 0,024 | 0,182 0,106 | 0,639 -215 0,439
correl. 0,335 0,172
Sig. (2-
tailed)

**_Correlation is significant at the 0.01 level (2-tailed).
*, Correlation is significant at the 0.05 level (2-tailed).
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Appendix E
Correlation between capital structure and macroeconomic factors: Hungary
TL LTD STD | GDPrea | Ext Deb | Pub_Deb | Infl LTrate | TB SMinde GEinde CPinde
1 t t X X X

TL 1
LTD 0,385* 1
Pearson *
correl. 0,000

Sig.
(2-tailed)
STD 0,774* - 1
Pearson * ,0287*
correl. 0,000 *

Sig. 0.003
(2-tailed)
GDPreal 0,653 0,741 0,19 1
Pearson 0,160 0,092 0
correl. 0,71

9

Sig.  (2-
tailed)
Ext_Debt -0,799 -0,765 | -.349 -0,807
Pearson 0,056 0,076 0,49 0,052 1
correl. 7

Sig.
(2-tailed)
Pub_Deb 0,423 -0,588 - -0,412 0,866* 1
t Pearson 0,403 0,220 0,27 0,418 0,026
correl. 6

Sig. 0,59
(2-tailed) 7
Infl - -0,278 0,74 0,013 -0,339 -0,469 1
Pearson 0,917* 0,594 5 0,981 0,511 0,348
correl. * 0,08

Sig. 0,010 9
(2-tailed)
LTrate -0,301 -0,626 - -0,772 0,782 0,524 - 1
Pearson 0,562 0,183 0,60 0,072 0.066 0,286 0,39
correl. 7 0

Sig. 0,20 0,44
(2-tailed) 2 5
TB 0,897* -0,461 0,01 -0,280 0,722 0,927%** - 0,266 1
Pearson 0,015 0,357 1 0,591 0,105 0,008 0,40 0,611
correl. 0,98 5

Sig. 4 0,42
(2-tailed) 6
SMindex -0,621 0,475 0,70 0,654 -0,756 -0,579 0,59 - | -0,342 1
Pearson 0,189 0,341 7 0,159 0,082 0,227 8 0,969* 0,507
correl. 0,11 0,21 *

Sig. 7 0 0,001
(2-tailed)
GEindex 0,624 0,875%* 0,04 0,486 -0,803 -0,853* 0,04 -0,581 | -0,733 0,529 1
Pearson 0,186 0,023 5 0,329 0,055 0,031 4 0,227 0,097 0,280
correl. 0,93 0,93

Sig. 2 4
(2-tailed)
CPindex 0,185 0,156 0,09 -0,157 -0,432 -0,822* 0,51 -0,057 - 0,200 0,592 1
Pearson 0,725 0,767 8 0,766 0,392 0,045 5 0,914 0,878 -0,704 0,216
correl. 0,85 0,29 B

Sig. 3 6 0,021
(2-tailed)

**_ Correlation is significant at the 0.01 level (2-tailed).
*, Correlation is significant at the 0.05 level (2-tailed).
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Appendix F
Correlation between capital structure and macroeconomic factors: Poland
TL LTD STD | GDPrea | Ext Deb | Pub_Deb | Infl LTrat | TB SMinde GEinde CPinde
1 t t e X X X

TL 1
LTD 0,706* 1
Pearson *
correl. 0,000

Sig.
(2-tailed)
STD 0,950%* 0,470* 1
Pearson * *
correl. 0,000 0.000

Sig.
(2-tailed)
GDPreal 0,428 0,245 0,12 1
Pearson 0,397 0,639 5
correl. 0,81

3

Sig.  (2-
tailed)
Ext_Debt -0,672 -0,639 0,08 -0,671
Pearson 0,144 0,172 0 0,145 1
correl. 0,88

Sig. 0
(2-tailed)
Pub_Deb -0,685 -0,484 - -0,603 0,825%* 1
t Pearson 0,133 0,331 0,10 0,205 0,043
correl. 0

Sig. 0,85
(2-tailed) 0
Infl 0,112 0,535 - -,503 0,228 0,329 1
Pearson 0,833 0,274 0,48 0,279 0,664 0,525
correl. 0

Sig. 0,33
(2-tailed) 6
LTrate -0,102 0,404 - -0,715 0,367 0,431 0,962* 1
Pearson 0,848 0,427 0,53 0,110 0.474 0,393 *
correl. 2 0,002

Sig. 0,27
(2-tailed) 7
TB -0,408 - 0,67 -0,359 0,559 0,402 -0,502 -0,354 1
Pearson 0,423 0,964* 5 0,485 0,249 0,430 0,310 0,492
correl. * 0,14

Sig. 0,002 2
(2-tailed)
SMindex 0,258 0,094 0,13 0,823* -0,237 -0,415 -0,367 -0,532 - 1
Pearson 0,621 0,859 4 0,044 0,651 0,414 0,474 0,278 0,28
correl. 0,80 2

Sig. 0 0,58
(2-tailed) 8
GEindex -0,693 -0,436 - -0,659 0,788 0,992%* 0,365 0,482 - -0,513 1
Pearson 0,127 0,388 0,16 0,155 0,063 0,000 0,477 0,333 0,37 0,298
correl. 0 7

Sig. 0,76 0,46
(2-tailed) 2 1
CPindex -0,520 -0,107 - -0,679 0,797 0,855%* 0,707 0,776 0,02 -0,340 0,851* 1
Pearson 0,290 0,840 0,35 0,138 0,058 0,030 0,117 0,070 8 0,509 0,031
correl. 9 0,95

Sig. 0,48 8
(2-tailed) 4

**_Correlation is significant at the 0.01 level (2-tailed).
*_ Correlation is significant at the 0.05 level (2-tailed).
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Appendix G
Correlation between capital structure and macroeconomic factors: Slovakia
TL LTD | STD GDPrea | Ext_Deb | Pub_Deb | Infl LTrat | TB SMinde | GEinde | CPinde
1 t t e X X X

TL 1
LTD 0,405* 1
Pearson *
correl. 0,000

Sig.
(2-tailed)
STD 0,563* - 1
Pearson * 0,02
correl. 0,000 5

Sig. 0.63
(2-tailed) 3
GDPreal -0,446 | 0,27 | 0438 1
Pearson 0,375 0 0,385
correl. 0,60

5

Sig.  (2-
tailed)
Ext_Debt 0,307 - | 0,242 -0,741
Pearson 0,554 | 0,35 0,645 0,092 1
correl. 8

Sig. 0,48
(2-tailed) 6
Pub_Deb 0,435 0,01 0,532 -0,434 0,872%* 1
t Pearson 0,389 4| 0277 0,390 0,023
correl. 0,97

Sig. 9
(2-tailed)
Infl -0,157 0,57 | -0,320 0,478 -0,661 -0,415 1
Pearson 0,766 91 0,536 0,338 0,153 0,414
correl. 0,22

Sig. 8
(2-tailed)
LTrate -0,284 - - -0,211 -0,334 -0,553 0,45 1
Pearson 0,586 0,17 | 0,865 0,688 0.517 0,255 8
correl. 1 * 0,36

Sig. 0,74 | 0,026 1
(2-tailed) 7
TB 0,062 - | 0,242 -0,599 0,919%** 0,846* - | -0,156 1
Pearson 0,907 0,41 0,644 0,209 0,010 0,034 | 0,42 0,767
correl. 2 2

Sig. 0,41 0,40
(2-tailed) 7 4
SMindex -0,458 0,03 | -0,522 0,488 -0,908* -0,983%* 0,53 0,619 - 1
Pearson 0,361 4| 0,288 0,326 0,012 0,000 0 0,191 0,820
correl. 0,95 0,27 *

Sig. 0 9 0,046
(2-tailed)
GEindex 0,847* 0,43 | -0,174 -0,551 0,332 0,283 - | -0,305 | -0,006 -0,390 1
Pearson 0,033 3 0,742 0,257 0,520 0,587 0,29 0,557 | 0,992 0,444
correl. 0,39 5

Sig. 1 0,57
(2-tailed) 0
CPindex -0,557 - | -0,467 -0,447 -0,819* -0,984* 0,32 0,498 | -0,789 0,952%* -0,346 1
Pearson 0,251 0,15 0,351 0,375 0,046 0,000 8 0,315 0,062 0,003 0,502
correl. 3 0,52

Sig. 0,77 6
(2-tailed) 3

**_Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed)
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