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Abstract

The paper examines the importance of financial constraints for firm capital structure de-
cisions in transitions economies during 1996-2006 using endogenous switching regression
with unknown sample separation approach. The evidence suggests that differences in fi-
nancing constraints have a significant effect on a firm’s capital structure. Constrained
and unconstrained firms differ in capital structure determinants. Specifically, tangibility
appears to be an extremely important leverage determinant for constrained firms, while
macroeconomic factors (GDP and expected inflation) affect the leverage level of uncon-
strained firms, suggesting that those firms adjust their capital structure in response to
changes in macroeconomic conditions. Moreover, financially unconstrained firms adjust
their capital structures faster to the target level, which is consistent with the previous

literature.
Abstrakt

Tento clanek zkoum4 dulezitost financnich omezeni pro rozhodovani firem o jejich kapitalové
strukture v prechodovych ekonomikich behem let 1996-2006 za pouziti endogenniho prepi-
nacfho mechanismu. Dukazy naznacuji, Ze rozdily ve financnich omezenich maji prokaza-
telny dopad na kapitalovou strukturu firem. Omezené a neomezené firmy se lisi v deter-
minantech kapitélové struktury. Konkrétne se toto projevuje jako dulezity pakovy deter-
minant pro omezené firmy, zatimco makroekonomické faktory (HDP a ocekavana inflace)
ovlivnuji pakovou droven neomezenych firem, coz naznacuje, 7Ze tyto firmy upravuji svou
kapitalovou strukturu podle makroekonomickych podminek. Navic, financne neomezené
firmy dosdhnou cilovou hladinu své kapitalové struktury rychleji, coz je v souladu s pred-
chozi literaturou.
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1 Introduction

It is a documented fact that large investment projects are followed by equity and
debt issues (Leary and Roberts 2005, Alti 2006). Undertaking a large investment
project affects both the hurdle rate and cash flows thus the riskiness of the firm
and its valuation are affected as well. Therefore, management is responsible for the
identification of a capital structure that results in maximum firm value. Since there
is a large body of literature that studies the importance of financial constraints in
determining firms’ investment behavior and confirms the existence of two distinct
regimes, it is reasonable to expect that the resulting capital structure of financially
constrained and unconstrained firms is likely determined by different factors.
Capital structure theories offer a number of determinants that are responsible for
the variation in capital structure, while the empirical literature strives to find ev-
idence that firms behave in accordance with the theoretical predictions. Scholars
have identified a number of proxies that capture cost and benefits of debt financ-
ing and estimate leverage of the firm as a function of firm-specific characteristics.?
Firm characteristics are found to be important determinants of capital structure,
they also determine firm’s demand for capital, however, Faulkender and Petersen
(2006) point out that supply of capital and firm’s ability to access capital markets
also affect capital structure.

The problem of access to capital was particularly evident in Central and Eastern
European (CEE) economies during the transition. For example, Haas and Peeters
(2006), and Nivorozhkin (2005) report that firms in these economies tend to be
significantly underlevered suggesting that they have limited access to external fi-
nancing. It is not surprising since even nowadays debt remains the main source
of financing in many transition countries due to underdeveloped capital markets

and lack of equity capital.? Moreover, the majority of firms in these economies are

LThis literature is fairly extensive and includes contributions of Rajan and Zingales (1995),
Titman and Wessels (1988) and Frank and Goyal (2009).

2 According to a survey carried out by European Commission in 2006 66% of surveyed firms go
to banks to obtain financing (Figure 1). However, the percentage depends on the region (Figure
2): 85% of Mediterranean firms go to banks to obtain financing, while in Central Europe this



private, thus, asymmetric information is particularly large for them, while the cost
of collecting information about these firms for financial institutions is high.

At the same time, in central planning economies the vast majority of firms ini-
tially was state-owned. The period of central planning could be characterized by
soft-budget constraints meaning that firms had access to formal or informal state
subsidies. Access to financing was not performance-based and sometimes poor per-
forming firms had easier access to external investment funds than the better per-
forming ones (Grosfeld and Roland 1997, Konings, Rizov, and Vandenbussche 2003,
Lizal and Svejnar 2002). Then, in 1991 the transformation of economic systems to-
gether with privatization had started. These changes led to the evolution of nature
of budget constraints: privatized firms were experiencing hard credit constraints
and were forced to rely mostly on their internal funds, while state-owned ones still
had access to cheap financing.

Despite of the credit constraints hardening process, the literature highlights a num-
ber of market imperfections that cause firms to be credit constrained (Stiglitz and
Weiss 1981, Hubbard 1998). Specifically, in transition economies this is due to large
asymmetric information, which hinders access to external sources of financing (even
in cases when firms do not have sufficient internal sources); high transaction costs
associated with an application for loans; state monopoly in credit markets; interest
rate ceilings imposed by the government (Rizov 2004); low returns on investment;
high risk; and underdeveloped financial market. The existence of problems with ac-
cess to the credit markets is supported by the data. For example, according to the
Business Environment and Enterprise Performance Survey (BEEPS) carried out by
the European Bank for Reconstruction and Development (EBRD) in 2002, about
a half of surveyed enterprises have difficulties with access to financing (Figure 3).
These difficulties are well documented in Central European countries (about 50%
of the firms in the Czech Republic, Hungary, Poland and Slovakia consider access

to finance as a moderate or a major obstacle for their development) and less severe

percentage is about 65% and in Baltic states it is only 53%.



in the Baltic region (only 25% of firms has experienced difficulties with access to
finance). The same survey reports that the major obstacle in obtaining financing
is its cost (Figure 4). The cost of capital is particularly high in Poland (more than
70% of respondents think that the capital is too expensive), in the Czech Republic
and Slovakia external capital is more affordable for firms (50% of firms consider the
cost of capital as a serious obstacle), while in Baltic States only 30% of firms suffer
from high interest rates and other charges. Another survey that was carried out by
the European Commission in 2006 focuses on small and medium enterprises (SME)
access to finance in the new EU-10 member states. Again, half of the surveyed firms
experience difficulties with access to finance through banks: 44% of managers feel
that access to loans granted by banks is difficult as oppose to 42% who see it as
being easy (Figure 5). Although firms report that nowadays it is easier to obtain
a bank loan than a few years ago (Figure 6), the numbers imply that the situation
regarding access to external financing has hardly improved even after the countries
became EU members. At the same time, the existence of two approximately equally
sized groups of firms that differ in their access to capital provides an opportunity
to address a number of questions: Do the capital structure decisions of financially
constrained firms differ from the capital structure decisions of unconstrained firms?
Are their capital structures decisions determined by the same factors? How do fi-
nancial constraints affect the speed of adjustment to the target capital structure?
This paper aims to answer these questions by analyzing the financial behavior of
constrained and unconstrained firms in the transition countries during the period
1996-2006.

The paper proceeds as follows. The next section surveys the literature. In section 3
I describe the data sources and provide summary statistics of the sample. Section 4
explains the econometric methods and discusses the determinants of capital struc-
ture in two distinct regimes. Section 5 considers the effect of financial constraints
presence on speed of adjustment to target capital structure. I summarize the paper

and conclude in section 6.



2 Literature

Traditional capital structure theories assume that capital availability entirely de-
pends on characteristics of the firm. However, according to the credit channel
literature, a firm’s debt issue patterns depend on its access to financial markets. In
theory, a firm is considered to be financially constrained if it does not have suffi-
cient internal sources to undertake investment opportunities and the cost of getting
external financing is high. The main problem of the empirical literature is that the
obtained results are highly dependent on the methodology used to identify whether
a firm experiences credit constraints or not. For example, Fazzari, Hubbard, and
Petersen (1988) use the annual Value Line database in 1969-1986, which covers man-
ufacturing firms in the US to identify the presence of financial constraints based on
the differential sensitivity of corporate investment to cash flow. The financing con-
straints are present if the coefficient on cash flow for relatively constrained firms
is higher than for relatively unconstrained ones. The authors distinguish between
firms based on the dividend payout ratio: the higher the dividend payout ratio, the
less constrained the firm. This classification scheme is employed by a large number
of studies. For example, Korajczyk and Levy (2003) study the effect of macroeco-
nomic conditions on capital structure and categorize firms by their dividend level
similar to Fazzari, Hubbard, and Petersen (1988). In addition, the authors also con-
dition on Tobin’s Q to ensure that financially constrained firms are not financially
distressed and have investment opportunities.

However, Kaplan and Zingales (1997), Kaplan and Zingales (2000) question the
validity of Fazzari, Hubbard, and Petersen’s (1988) classification scheme and the
interpretation of their empirical results. They offer different classification based on
the availability of funds and the demand for them using firms’ financial information
and annual managers’ reports, and show, providing theoretical and empirical argu-
ments, that investment cash flow sensitivities are not good indicators of financing
constraints. Kaplan and Zingales’s (1997) results are confirmed by Cleary (1999),

who finds that firms with higher creditworthiness are extremely sensitive to internal



funds availability than less creditworthy firms.

Moyen (2004) contributes to this debate by investigating different classification
schemes (dividends payout policy, firms’ cash flow, investment, Cleary’s index). She
finds that depending on which identification criterion is applied, cash flow sensitiv-
ity of financially constrained firms could be higher or lower than that of financially
unconstrained ones.

Alternatively, Vermeulen (2002) and Pal and Ferrando (2006) use balance sheet
information and profit and loss accounts. Vermeulen (2002) uses a financial gap®
to sort out firms into groups. The firm is defined as credit constrained when its
financing gap is positive and the firm is not able to access external financing. Rela-
tively constrained firms are those which despite the positive financing gap can afford
expensive external sources. Firms are considered unconstrained if they have either
a negative financing gap or are able to attract relatively cheap external financing.
However, Schiantarelli (1995) argues that a single indicator is not sufficient to de-
cide whether a firm is credit constrained or not. Pal and Ferrando (2006) take into
account this shortcoming of the previous literature and rely on five criteria - total
investments, financing gap, financial debt, new shares issuance, and average inter-
est payments on debt relative to interest rates charged in the local credit markets -
which are related to financing conditions of firms. Usage of several interrelated vari-
ables allows for the placement of a firm into the constrained, relatively constrained
or unconstrained group utilizing all available information. For example, negative
total investment (decrease in fixed assets) signals that a firm has experienced credit
constraints since it liquidates fixed assets. A positive financing gap indicates that
the firms’ total investment is higher than the current cash flow and that the firm
needs external financing. If total investments and the financing gap are both pos-
itive, firms need external financing. Firms are sorted out into unconstrained and
relatively constrained categories based on the price they pay to obtain necessary

financing. Those firms, which are able to get financial debt at a lower price than

3The financial gap is defined as the nominal spending on fixed investment and cash flow.



the country-specific retail interest rates are defined as unconstrained. If the price
is higher, a firm falls into the relatively constrained category. Firms which under
these conditions are not attracting financing are defined as absolutely constrained.
Finally, separate equations are estimated for each group of firms.

All the studies considered above use the exogenous classification of firms. This strat-
egy makes the results highly sensitive to the point of sample separation because it
could be problematic to decide which group a firm belongs to since the severity
of financial constraints faced by the firm is not directly observable. Recent papers
strive to overcome these problems using endogenous sample separation methodology
(Hovakimian and Titman 2006, Hobdari, Derek, and Mygind 2009). Hovakimian
and Titman (2006) examine the role of financial constraints for firm investments
by analyzing the relationship between investment expenditures and proceeds from
voluntary asset sales. To avoid a priori sample separation, the authors apply an en-
dogenous switching regression approach with unknown sample separation (Maddala
and Nelson 1994, Maddala 1986). The advantage of this approach is that the likeli-
hood of a firm to be financially constrained is endogenously determined by multiple
firm characteristics, so that firm is not fixed in one regime over time. Therefore, a
firm switches the regime when its propensity of being in the constrained or in the un-
constrained regime reaches a certain unobservable threshold value. To estimate the
likelihood of a firm being financially constrained, Hovakimian and Titman (2006)
use a number of factors, which are firm’s size, age, leverage, financial slack, market-
to-book ratio, dummy variables for dividend payout and bond rating. However,
Hobdari, Derek, and Mygind (2009), who study capital investments and determi-
nants of financial constraints in Estonia in 1993-2002, offer a different composition
of the sample separation criteria. They include both financial characteristics of the
firm (debt to capital ratio, interest payments to sales ratio and liquid financial as-
sets to capital ratio) and firm-specific factors (ownership concentration, size of the
firm and its age). In addition, the authors account for soft budget constraints the

firms may face during early transition years. Both Hovakimian and Titman (2006)



and Hobdari, Derek, and Mygind’s (2009) papers confirm the existence of two dis-
tinct regimes (constrained and unconstrained), which determine firms’ investment
behavior.

It is necessary to stress that the literature on credit constraints is mostly focused
on the relation between financing availability and investments. The effect of credit
constraints on the firms’ capital structure choice has not been studied.* This pa-
per contributes to the academic literature in the following ways. First, the paper
studies how the financial constraints affect capital structure of the firm and its deter-
minants using the endogenous sample separation approach. Leverage of constrained
firms appeared to be more dependent on such determinants as size of the firm, its
tangibility and industry median leverage, while leverage of unconstrained firms is
responsive to macroeconomic factors, because they are able to adjust their capital
structures in accordance with economic changes. Second, the paper documents sys-
tematic differences in the speed of adjustment to target leverage between financially
constrained and unconstrained firms. Constrained firms adjust their leverage to the
optimal level faster than unconstrained ones. This finding might seem counterintu-
itive, however, firms change their capital structures only when they are sufficiently
far away from the target. Since unconstrained firms have more financial freedom
they do not drift away from their targets, while constrained firms usually underlev-

ered and adjust to their targets when they have an opportunity to do so.

3 Data

I consider non-financial firms over the 1996-2006 period with data available from
Amadeus database constructed by Bureau Van Dijk. In this study I use the Top
250,000 companies module of this database and focus on seven Eastern European

countries, which are the Czech Republic, Estonia, Hungary, Latvia, Lithuania,

4To my knowledge there is only one paper by Korajczyk and Levy (2003), which studies how
macroeconomic conditions affect capital structure choice. The authors conduct their analysis
separately for financially constrained and unconstrained firms and find that unconstrained firms,
in contrast to constrained, time their issue choice when macroeconomic conditions are favorable.



Poland and Slovakia.

I require that all the key variables have no missing data. In addition, I exclude
observations if: a) capital is negative; b) leverage does not fall into the interval
from one to zero; and c¢) the trade credit is greater than the sum of current and
noncurrent liabilities.> The resulting sample is unbalanced and consists of 51621
observations over the period 1996-2006.

Table 1 presents detailed summary statistics for all firms in the sample. The defini-
tions of all variables are given in the Appendix. It can be seen from the table that
the mean of total assets of firms in the sample increases over the years from 33.9
to 54.5 million dollars. However, median total assets are much lower compared to
their mean value implying that total assets of only a few firms are large. Tangibility
of firms in the sample decreases over time, while profitability stays approximately
the same. Interestingly, mean firms’ leverage decreases with years suggesting lower
usage of debt in financing firms’ activities.

Table 2 summarizes relevant variables by countries. According to the table, the
Czech Republic and Poland have the greatest coverage, while Lithuania has the
lowest coverage. At the same time, in terms of total assets, the largest companies
are located in Poland and Slovak Republic, but Lithuania again has the lowest mean
total assets. Polish firms have the highest tangibility, while Estonian and Latvian
firms enjoy highest returns on assets. Firms in Hungary have the greatest growth
opportunities and highest leverage. The average age of firms in the sample is about

10 years.

5In this case, according to the leverage definition, the numerator will be negative. For more
details see Appendix.



4 Switching Regression Model

The standard empirical specification of the model can be summarized as follows
Leverage;j; = f(control variables;j;—1) + €;jt, (1)

where i stands for the firm, j stands for the country and ¢ refers to the time period.
Leverage is defined as debt over debt plus equity, where debt is equal to total
liabilities minus trade credit.® Control variables contain the size of the firm proxied
by logarithm of total assets, tangibility defined as tangible assets over total assets,
profitability is profit over total assets, growth opportunities are proxied by GDP,
expected inflation, maturity of assets defined as current assets to total assets, age
of the firm and median industry leverage.

However, the model itself does not take into account that a firm could be heavily
dependent on external finance availability or, in other words, could be financially
constrained. As has been discussed above, most prior studies start with dividing
firms into groups (constrained and unconstrained) and then estimate parameters
of interest separately for each subsample. However, Moyen (2004) demonstrates
that a prior assignment of a firm into a particular group is quite subjective and
the results depend on the separation criterion applied. Alternatively, application
of the switching regression model with unknown sample separation allows for the
allocation of the observational units to a specific regime depending on the value
of the latent decision variable relative to the threshold value (Maddala and Nelson
1994). The method was used by Hu and Schiantarelli (1998), Hovakimian and
Titman (2006), Almeida and Campello (2007), Hobdari, Derek, and Mygind (2009)
to estimate investment-cash flow sensitivities without a prior: classifying firms as
constrained and unconstrained.

[ assume that a firm could either work in a constrained or unconstrained regime, but

the points of structural change are not observable and will be estimated together

6In this case, according to the leverage definition, the numerator will be negative. For more
details see Appendix.
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with the leverage equation for each regime. Thus, the model is composed of the

system of three equations estimated simultaneously:

Yiije = B1Xije + €14,
Yoije = BoXije + €2ijt, (2)

*
Yije = 0Zijt + Wije,

where Y;;; is leverage of firm ¢ in country j at time ¢, X,j; are leverage determinants,
and € is a random error term. The first two equations in the system of equations
(2) are leverage regressions for constrained and unconstrained regimes, and selection
equation y;;, = 0Zijt + wij estimates the likelihood of the firm operating in either
one regime or the other. Z;; contains the determinants of a firm’s propensity of
being in either regime at time ¢. The change of the regime occurs when y;;, reaches
a certain unobservable threshold value, so that the status of the firm may change
over time.
The selection rule is defined as

Yije = Y, iff y:jt <0,

(3)

Yije = Yo, iff yj3, > 0.
The parameters 3y, f2 and 0 will be estimated using maximum likelihood. It is
necessary to assume that €;;;, €2+ and u;; are jointly normally distributed with

zero mean and covariance matrix X.

2
01 012 014

= 0921 O'% 02y | » (4)

2
Oyl Ou2 Uu

where o2 is normalized to 1, because from the switching regression it is only possible
to estimate d/o,, but not ¢ and o, separately. I also assume that off-diagonal terms
(the covariances) are not equal to zero, although o2 is not estimable since it does

not appear in the likelihood function (equation (8)). Still the non-zero covariance
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assumption is needed to allow the shocks of leverage to be correlated with the shocks
to a firm’s characteristics. This assumption is particularly important because Y7;;;
and Y35 are included in y;;, regressors meaning that they affect the classification
of observations in the regimes. As o0y, and o9, are different from zero, the switch is
endogenous, thus, the endogenous switching model with unknown sample separation
should be applied.

As the regime the firm is not directly observable, I calculate the probabilities of the

firm to be constrained or unconstrained:

PT‘Ob(l/Z‘jt = Ylijt) = PTOb((SZijt + Uijt < 0) = PTOb(uZ‘jt < _5Zijt) = (I)(—(SZijt), (5)

P’f‘Ob(Y;jt = Ygijt) = PTOb((SZZ‘jt + uijt Z 0) = Prob(uijt 2 _5Zijt) =1- q)(_(;Zijt)- (6)

Then the likelihood density function for each observation Yj; is given by

lz’jt = @(—5Zijt)¢(€1z‘jt|uijt < _5Zijt) + [1 - q)(_azijt)]gb(@ijt’Uijtz—éZi]-t)- (7)

And the log-likelihood function for all the observations subject to maximization is

given by

NM T —0Zijt — %Elz’jt
InL = ZZZM P = P(€1ijt, 01)+

i=1 j=1 t=1 11— ‘;12“
1
(8)
5Zzgt %“Emjt
+|1- = P(€2ije, 02) ¢
- %

where ¢(+) is the normal density distribution and ®(-) is normal cumulative distri-
bution functions.

I start with firm-specific factors which could be associated with the presence of
financial constraints. The switching regression approach allows the use of multiple

variables to predict whether a firm is constrained or unconstrained.” Following the

"The literature on financing conditions demonstrates that the obtained results depend on the
a-priori criteria used to assign a firm to a particular category (Schiantarelli 1995). Using the
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existing investment literature I use the sets of variables including those used by Ho-
vakimian and Titman (2006), Almeida and Campello (2007), and Hobdari, Derek,
and Mygind (2009), to identify financial constraints in the context of transition
economies. Table 3 briefly summarizes the determinants I find to be relevant for
firms operating in transition economies and their expected signs. All these vari-
ables are included into the selection equation in lagged form. The next step is
the estimation of the endogenous switching regression model with unknown sample
separation. The model is estimated by maximum likelihood. As recent research
revealed the necessity to control for firm-specific fixed effects (Lemmon, Roberts,
and Zender 2008), the leverage regressions are estimated in first differences. I also
include year dummies to control for fixed-year effects. The model is estimated over
the 1996-2006 period.

Table 4 presents the regression results. Panel A demonstrates that the firms’ capital
structure decisions are different in the two regimes. These differences are particu-
larly well pronounced for size, profitability and tangibility of the firm and also for
the effect of industry median leverage. In both regimes size of the firm and indus-
try median leverage are positively related to leverage. However, the change in size
of the firm generates a greater increase in leverage of unconstrained firms. Indus-
try median leverage has significantly higher impact on the leverage of constrained
firms. The possible explanation of this fact is that constrained firms have only a
few opportunities to borrow, thus, they are striving to adjust their leverage to the
median industry leverage, while unconstrained firms may focus on their own target
level rather than the common benchmark. Note that the age of the firm is a highly
significant determinant of capital structure of the firm. It is negatively related to
the leverage of constrained and unconstrained firms indicating that old firms pre-
fer to finance their activities themselves. Profitability also has a highly significant
negative effect on the leverage. Under large information asymmetries between firms

and financial institutions, banks may use high interest rates to protect themselves,

multiple indicators helps to assess the existence of credit constraints more carefully.
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though profitable firms will choose to use their internal sources and demand less
credit, while less profitable firms still have to borrow, since they lack internal al-
ternatives. This negative relation is consistent with the pecking order theory and
supported by previous findings for small firms (Pendado and de la Rodrigues Torre
2006, Heyman, Deloof, and Ooghe 2008) and for transition economies (Haas and
Peeters 2006, Delcoure 2007, Shamshur 2009).

Change in maturity of assets appears to have a different impact on constrained
and unconstrained firms. It has positive impact on leverage of constrained firms,
while leverage of unconstrained firms and maturity of assets have negative rela-
tions. According to Hol and der Wijst (2008), this could be interpreted as evidence
of short-term debt usage by constrained firms and long-term debt usage by uncon-
strained firms. As long-term debt entails higher information costs than short-term
debt because stronger proof of creditworthiness is needed, only the unconstrained
firms could obtain it.

As expected, tangibility is significant only for a subsample of constrained firms:
higher tangibility is associated with higher leverage. This finding is quite intu-
itive because financial institutions consider tangible assets as collateral. Moreover,
such macro factors as GDP and expected inflation significantly affect leverage of
unconstrained firms indicating that these firms are able to adjust their leverage in
response to economic changes. All firm-specific estimates are significantly different
between the two regimes.

The estimates of the selection equation are reported in Panel B. All the character-
istics except long-run leverage and firm status (public/private) play an important
role in determining the likelihood of the firm belonging to a particular regime. Con-
strained firms tend to be smaller and younger, have less tangible assets and lower
leverage levels. They also have higher growth opportunities and lower levels of
financial slack. Lower short-run leverage levels indicate that these firms are not
able to borrow as much as necessary even if they face higher growth opportunities.

Unexpectedly, soft budget constraints are positively correlated with probability of

14



a firm being financially constrained. The obtained result could be connected to the
fact that the financing firms receive from government® is mostly used for survival
rather than investment, restructuring or optimising capital structure (Grosfeld and
Roland 1997, Konings, Rizov, and Vandenbussche 2003, Lizal and Svejnar 2002).
Moreover, during the transition period new EU member countries had tightened
their policies with respect to government subsidies. Moreover, in line with Hobdari,
Derek, and Mygind (2009), it can be concluded that the governmental subsidies are
used inefficiently.

The obtained results seem to support the idea of the existence of two different
regimes. In order to formally test this preposition I estimate a pooled OLS model
which could be considered as the constrained model in the sense that coefficients of
two leverage regressions for two different regimes are equal. The results are sum-
marized in Table 5 and Figure 7. In most cases the estimates of the pooled OLS
model are between constrained and unconstrained regimes coefficients. In general,
the pooled OLS estimates are closer to the constrained firms’ estimates from the
switching regression. Furthermore, I use a likelihood ratio test with likelihood val-
ues for the switching model and OLS. Under the restriction that coefficients of
the two leverage equations for two different regimes are equal, the parameters of
the selection equation in the switching model are not identified, which complicates
the calculation of the degrees of freedom. I follow the suggestions of Goldfeld and
Quandt (1976) and use x? distribution to conduct a likelihood ratio test by defining
the degrees of freedom as the sum of the number of constraints and the number
of unidentified parameters. There are 38 degrees of freedom in my model. The
critical value of x? distribution at 1% level with 38 degrees of freedom is 61.16 and
the value of the likelihood ratio test is 9656.9. Thus, I conclude that the data are
better characterized by two different regimes (constrained and unconstrained) than
by one regime.

To test the robustness of the results I estimate the separate leverage regressions

8Direct government subsidies without expectation of future repayment, tax reductions, trade
credits and cheap bank credits.
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using a priori classification of the sample into subsamples of constrained and un-

constrained firms. Estimations are performed separately for each regime.

A. In every year over the 1996-2006 period firms are sorted into subsamples based
on growth opportunities they face and financial slack they have: firms that
face high (low) growth opportunities and keep low (high) amount of cash are

classified as financially constrained (unconstrained).

B. In every year over the 1996-2006 period firms are ranked based on their tan-
gibility and profitability. Firms which are in the bottom (top) three deciles
of tangibility and profitability distributions are assigned to the financially

constrained (unconstrained) group.

The results from these estimations are reported in Table 6. In general, they are
similar, but substantially weaker. The potential problem with artificial sample
separation is that assignment of a firm into a particular group is based on one or
two variables, while many factors affect the ability of the firm to attract external

financing.

5 Do constrained and unconstrained firms adjust
their capital structures differently?

In this section I attempt to analyse the differences in the adjustment speed between
constrained and unconstrained firms. As I have shown the determinants of capital
structure differ across firms with respect to their access to external finance. When
the switching model is estimated, the obtained results can be used to calculate the
probabilities of the firm to be in either the constrained or unconstrained regime.
These probabilities help to assign firms in either one group or the other and then
estimate the dynamic capital structure model for each group separately.

[ employ a partial adjustment model with firm fixed effects as suggested by Flannery

and Rangan (2006). The authors demonstrate that this type of model fits the data
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very well.

First, the target leverage of the firm must be estimated.

zjt ﬁXz]t 1+ Vi, (9)

where Y7, is a target or optimal leverage of the firm, vector X;;; contains one-year
lagged leverage determinants found to be important in transition economies. Specif-
ically, I include size of the firm, its age, maturity of assets, tangibility, profitability,
GDP, expected inflation and industry median leverage.” Firms’ fixed effects (1;) are
included into the regression to capture the unobserved firms’ heterogeneity docu-
mented by Lemmon, Roberts, and Zender (2008) for the US and Shamshur (2009)
for Central and Eastern European economies.
Second, to capture dynamic adjustments in leverage ratios, the partial adjustment
model will be estimated (Hovakimian, Opler, and Titman 2001, Flannery and Ran-
gan 2006).

Yije — Yijeio1 = MY55 — Yijeo1) + €ije, (10)

where Yj;; — Yij;—1 is an actual change in firm’s leverage, Y}*

it — Yije—1 is the distance

between firm’s leverage and its target leverage, and A\ captures the speed of adjust-
ment to the target leverage ratio.

Combining (9) and (10) I get

z]t (/\6) ijt + ( )\>}/ijt—1 + )\VZ' + €ijt- (11)

When estimating equation (11) several econometric problems might be faced. First,
firm fixed effect should be taken into account because time-invariant firm charac-
teristics are more likely correlated with the explanatory variables. Ignoring the
unobserved firm heterogeneity may cause the estimates to be biased and inconsis-

tent (Wooldridge 2002). Second, the presence of lagged dependent variable in the

9For the detailed discussion concerning leverage determinants and their expected relationship
with target leverage see Haas and Peeters (2006), Shamshur (2009).
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regression equation makes the inclusion of firm fixed effect into the model problem-
atic. If first-differencing is applied, the firm-, industry- and country-specific effects
are removed, because they do not vary over time, however, this kind of transforma-
tion creates a correlation between the transformed lagged dependent variable and
the error term. The degree of inconsistency from using the fixed effect when the
strict exogeneity assumption fails is of order 7! (Wooldridge 2002). In panels with
large time dimension the correlation of the error term with the lagged dependent
variable will be insignificant (Roodman 2006), however, my dataset has a short time
dimension and a large firm dimension, thus, bias will be substantial (Wooldridge
(2002), Baltagi (2005)).

The short panel bias could be addressed in a number of ways. The most common
way to deal with the problem is to instrument the lagged dependent variable with
an appropriate instrumental variable (IV). This approach is employed by Flannery
and Rangan (2006) to estimate the speed of adjustment to the target leverage. The
authors use a lagged book debt ratio to instrument the lagged dependent variable
which is the market debt ratio. Unfortunately, this instrument is not applicable in
my case because the majority of firms in my panel is private and market leverage
ratio cannot be calculated for them.

Another way to address the short panel bias problem is to apply the Arellano-Bond
estimator which has been designed for small-t large-n panels (Wooldridge 2002).
This Generalized Method of Moments (GMM) estimator uses lag levels to instru-
ment for the first differences of endogenous variables, but Blundell and Bond (1998)
emphasize that with highly persistent data first-differenced IV or GMM estimators
may suffer of the small sample bias due to weak instruments. Blundell and Bond
system GMM estimator is designed for persistent panel data and in addition to the
lagged level observations uses lagged first differenced observations as instruments for
the levels variables. One set of instruments deals with endogeneity of explanatory
variables and another set with the correlation between lagged dependent variable

and the error term. At the same time, according to Baltagi (2005), the GMM coef-
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ficient estimates are only consistent in the absence of second order serial correlation
in the differenced residuals. Given that there is no second order serial correlation in
my data, I estimate equation (11) in first differences using GMM and use the levels
of all independent variables at the second lag as instruments.

The dynamic panel estimation results are reported in Table 7. The estimated speed
of adjustment is different for constrained and unconstrained firms, 17% (1-0.83) and
56% (1-0.44) respectively. As expected, unconstrained firms adjust substantially
faster towards their targets. This finding is consistent with Leary and Roberts
(2005) who argue that firms tend to make adjustments of their capital structure
relatively infrequently since adjustment is not costless for them. The adjustment
will be less costly for unconstrained firms, since they are able to borrow relatively
easy and at lower rates. The idea is also supported by the finding discussed above
concerning the higher sensitivity of unconstrained firms’ leverage to macroeconomic

variables (GDP growth and inflation).

6 Conclusion

The paper analyses capital structure determinants of financially constrained and
unconstrained firms for a panel of Central and Eastern European firms during
1996-2006 using the endogenous switching regression model with unknown sam-
ple separation. The major advantage of this approach is that it allows me to avoid
misspecification because the sample separation is determined endogenously based
on the set of variables, rather than a single classification criterion. The findings
provide strong evidence that differences in financing constraints have a significant
effect on firms’ capital structure. First, the existence of two separate regimes is con-
firmed: financially constrained and unconstrained firms differ in the capital struc-
ture determinants. Specifically, tangibility appears to be a very important leverage
determinant for financially constrained firms as well as size of the firm and industry

medial leverage, while macroeconomic factors (GDP and expected inflation) affect
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the leverage level of unconstrained firms suggesting that those firms change their
capital structure in response to changes in macroeconomic conditions.

Second, the endogenous switching approach allows me to calculate probabilities of
firms being financially constrained. Using calculated probabilities I separate firms
to financially constrained and unconstrained to study how the financial constraints
affect the speed of adjustment to the target capital structure. The paper docu-
ments systematic differences in the speed of adjustment to target leverage between
financially constrained and unconstrained firms. Unconstrained firms adjust their
leverage to the optimal level faster than constrained ones. Future research should
probably consider the determinants of the adjustment speed for these two groups
of firms.

Hence, given the documented differences in capital structure determinants and ad-
justment speed to target leverage of constrained and unconstrained firms, it can
be concluded that access to financial markets affects capital structure decisions of
firms, although further investigation of adjustment speed determinants for both

groups of firms is needed.
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7 Appendix

Leveragezﬁ%, where debt=total liabilities-trade credit (Haas and Peeters 2006).
Short-run leverage = short-term debt/total assets.

Long-run leverage = long-term debt/total assets.

Age=Log(Y ear;—year of incorporation).

Log(total assets) is the natural log of total assets.

Tangibility=tangible assets/total assets.

Profitability = profit/total assets

Maturity of assets = current assets/total assets

Growth opportunities is the percentage change in total assets from the previous to
the current year.

Median industry leverage is measured as the median leverage of the group defined
by the industry code (NACE double digit) and by year.

Financial slack=cash/total assets;_,

Quoted=1 if the firm is listed and =0 if the firm is private.
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Table 3: Sample Separation Criteria

Criteria Expected effect Reference

Size Negative effect Hovakimian and Titman (2006)
Myers and Majluf (1984)
Oliner and Rudebusch (1992)
Hobdari, Derek and Mygind (2009)
Almeida and Campello (2007)

Age Negative effect Hovakimian and Titman (2006)
Hobdari, Derek and Mygind (2009)
Almeida and Campello (2007)

Leverage Positive effect ~ Hovakimian and Titman (2006)
Hobdari, Derek and Mygind (2009)
Almeida and Campello (2007)
Myers (1977)
Jensen and Meckling (1976)

Financial Slack Positive/ Kaplan and Zingales (1997)
Negative effect  Fazzari, Hubbard and Petersen (1988)
Hovakimian and Titman (2006)
Almeida and Campello (2007)

Growth Opportunities Positive effect  Almeida and Campello (2007)
Hovakimian and Titman (2006)

Tangibility Negative effect  Almeida and Campello (2007)
Soft budget constraints Negative effect Hobdari, Derek and Mygind (2009)
Quoted Negative effect  Brav (2009)

Firm-specific interest rate®  Positive effect ~ Haas and Peeters (2006)

Majority foreign ownership® Negative effect

@ Although a firm-specific interest rate is a valid determinant of the financial constraints because
it proxies for the external finance premium firms face, it is not included in the final specification of
the model. The reasoning under this decision is twofold. First, the inclusion of firm-specific interest
rate calculated as [100*total interest paid/(long-term debt plus loans)] does not substantially affect
the results (available upon request). Second, the inclusion of the firm-specific interest rate in the
model significantly reduces the number of observations in the sample because the interest paid is
missing for 2/3 of firms in the sample.

b T used the indicator of foreign majority ownership to control for the firms’ opportunities to
obtain financing through the channels different from debt or equity issuing. The obtained results
are qualitatively unaffected therefore are not reported, but available upon request.
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Table 4: Switching Regression Model

Panel A. Leverage regressions

Constrained Unconstrained Differences in coef-

ficients (p-value)
Log(Total Assets) 0.09** (0.004)  0.13"**  (0.003) 0.000
Log(Age) 017 (0.014)  -0.07**  (0.006) 0.000
Maturity of Assets 0.12** (0.024)  -0.03**  (0.012) 0.000
Tangibility 0.10**  (0.026) 0.02  (0.013) 0.010
Profitability 0.13% (0.011)  -0.31*  (0.009) 0.000
GDP -0.0003 (0.001)  0.001* (0.0004) 0.424
Expected inflation -0.001  (0.001) -0.002*** (0.0003) 0.748
Industry median 0.66** (0.024)  0.17**  (0.009) 0.000

Panel B. The Selection equation

const 2.01* (1.157)
Log(Total Assets) -0.17* (0.023)
Log(Age) -0.22"** (0.054)
Tangibility 22,38+ (0.172)
SBC 0.46% (0.137)
Short-run Leverage -3.04* (0.608)
Long-run Leverage -0.17 (0.610)
Financial Slack -0.05* (0.044)
Growth Opportunities 0.27* (0.070)
Quoted 0.04 (0.189)
Obs 37591

Note: The table reports parameter estimates from endogenous switching regression model with
unknown sample separation. The book leverage regressions are estimated in first differences and
include year dummies to control for fixed-year effects. Leverage is defined as debt over debt plus
equity, where debt is equal total liabilities minus trade credit. Tangibility is defined as tangible
assets to total assets. Profitability is equal to profit over total assets. Maturity of assets is current
assets over total assets. Median industry leverage is measured as the median leverage of the
group defined by the industry code (NACE double digit) and by year. The selection equation is
estimated by probit model, where the dependent variable is an indicator taking value of one for
firms classified as financially constrained and zero for firms classified as financially unconstrained.
All independent variables are one-year lagged. Firm is assumed to face soft budget constraints
if it is not profitable, but receives positive net bank financing. Short-run leverage and long-run
leverage are defined respectively as short-term debt and long-term debt over total assets. Financial
slack is calculated as cash over 1-year lagged total assets. Growth opportunities are proxied by
the percentage change in total assets from the previous to the current year. Quoted is a dummy
variable for listed firms.

The p-values for the coefficient differences in two regimes are based on the Wald test.

ok Kk

, **, and * denote statistical significance at the 1%, 5%, and 10% level correspondingly.
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Table 5: Pooled OLS vs. Switching regression model.

Pooled OLS Switching regression
Constrained Unconstrained
Log(Total Assets) 0.10*  (0.005)  0.09*** (0.004) 0.13**  (0.003)
Log(Age) -0.13**  (0.009) -0.17** (0.014) -0.07***  (0.006)
Maturity of Assets — 0.06™*  (0.020) 0.12*** (0.024) -0.03**  (0.012)
Tangibility 0.06**  (0.021) 0.10* (0.026) 0.02  (0.013)
Profitability -0.19**  (0.019) -0.13*** (0.011)  -0.31"**  (0.009)
GDP -0.0001 (0.0005) -0.0003 (0.001) 0.001* (0.0004)
Expected inflation -0.001**  (0.0004)  -0.001 (0.001) -0.002*** (0.0003)
Industry median 0.38**  (0.014)  0.66** (0.024) 0.17*  (0.009)

Note: The table reports parameter estimates from pooled OLS model and endogenous switching

regression model with unknown sample separation. The book leverage regressions are estimated

in first differences and include year dummies to control for fixed-year effects. Leverage is defined

as debt over debt plus equity, where debt is equal total liabilities minus trade credit. Tangibility is

defined as tangible assets to total assets. Profitability is equal to profit over total assets. Maturity

of assets is current assets over total assets. Median industry leverage is measured as the median

leverage of the group defined by the industry code (NACE double digit) and by year.

sk ok
) )
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Table 6: Pooled OLS regression with a prior: artificial sample separation.

Leverage Constrained Unconstrained
Panel A
Log(Total Assets) 0.10%* (0.014)  0.10™* (0.019)
Log(Age) 2009 (0.039)  -0.06* (0.035)
Maturity of Assets 0.14 (0.084) 0.02 (0.053)
Tangibility 0.23"  (0.099) 0.05 (0.055)
Profitability -0.38*  (0.060)  -0.08** (0.029)
GDP 0.0075* (0.003)  0.001 (0.001)
Expected inflation  -0.0005 (0.002)  -0.002 (0.003)
Industry median 027 (0.062)  0.36* (0.039)
Obs 2403 2269
Panel B

Log(Total Assets) 0.09** (0.014)  0.15™* (0.019)
Log(Age) 20.08  (0.030) -0.133"* (0.030)
Maturity of Assets 0.06 (0.042) -0.10 (0.072)
Tangibility 0.05 (0.060) 0.03  (0.063)
Profitability 017 (0.070)  -0.07*  (0.033)
GDP 0.00161 (0.002)  -0.001 (0.001)
Expected inflation  -0.00235 (0.002)  0.000 (0.001)
Industry median 0.47* (0.055)  0.28"* (0.042)
Obs 2837 2511

Note: The table reports parameter estimates from pooled OLS model. Firms are artificially
separated into constrained and unconstrained. The book leverage regressions are estimated in
first differences and include year dummies to control for fixed-year effects. Leverage is defined as
debt over debt plus equity, where debt is equal total liabilities minus trade credit. Tangibility is
defined as tangible assets to total assets. Profitability is equal to profit over total assets. Maturity
of assets is current assets over total assets. Median industry leverage is measured as the median
leverage of the group defined by the industry code (NACE double digit) and by year.
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, ** and * denote statistical significance at the 1%, 5%, and 10% level correspondingly.
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Table 7: Financial Constraints and Adjustment Speed.

Leverage Unconstrained Constrained
Lag of Leverage 0.44** (0.083) 0.83*** (0.041)
Log(Total Assets) -0.01  (0.050)  -0.01 (0.031)
Log(Age) 0.06 (0.045) 0.04 (0.019)
Maturity of Assets -0.11  (0.249)  -0.28 (0.366)
Tangibility 0.02 (0.328) -0.12 (0.337)
Profitability 0.02 (0.042)  0.08 (0.107)
GDP 20.002  (0.006) -0.001 (0.003)
Expected inflation 0.002 (0.003)  0.001 (0.001)
Industry median leverage 0.34** (0.120) 0.18** (0.057)
Wald test 125.52** 794.97*
No 2nd order serial correlation 0.41 0.45
Obs 2985 9547
Firms 817 2108
Adjustment Speed 56% 17%

Note: The table reports parameter estimates from a partial adjustment model with firm fixed
effects as suggested by Flannery and Rangan (2006). Firms are assigned to constrained and
unconstrained categories using calculated probabilities of the firm to be in either regime from the
estimated switching model. The model is estimated in first differences using GMM, the levels of all
independent variables at the second lag are used as instruments. The book leverage regressions are
estimated in first differences and include year dummies to control for fixed-year effects. Leverage
is defined as debt over debt plus equity, where debt is equal total liabilities minus trade credit.
Tangibility is defined as tangible assets to total assets. Profitability is equal to profit over total
assets. Maturity of assets is current assets over total assets. Median industry leverage is measured
as the median leverage of the group defined by the industry code (NACE double digit) and by
year.
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, **, and * denote statistical significance at the 1%, 5%, and 10% level correspondingly.
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