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The Effects of Single Monetary Policy on Financial Position
of Firms in the Slovak Republic’
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Abstract

The European Central Bank started to stimulateopean economies in 2009
since the countries of the European Union have baeimg a low growth and
low inflation after both the global financial an@\sereign debt crisis. The aim
of the paper is to evaluate the effects of very dod negative interest rates on
the financial position of manufacturing firms inettslovak Republic using the
balance sheet channel. The results confirm thai-Bpecific determinants affect
the capital structure of firms. When assessingirtiqgact of monetary policy on
the financial structure in the environment of lavierest rates, our findings sup-
port the existence of the balance sheet channiarSlovak Republic, which is
apparent in short-term structure.

Keywords: financial position, low interest rates, monetarfipy negative in-
terest rates

JEL Classification: E52, G32

Introduction

After both the global financial and sovereign deti¢is, the countries of the
European Union (EU) have been facing a low levedainomic growth and low
inflation. The Slovak economy was no exceptiomanifested a deep recession
in 2009 predominantly because of its tight tradé&diwith other EU countries,
mainly Germany (OECD, 2010). Since both crisesctdfit the EU’s countries, the
European Central Bank (ECB) started to stimula&grtaconomies to stabilize
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the situation and began to lower the key interats; e. g. the interest rate on
deposit facility decreased gradually from 2009 lunteached 0.00% in June 2012
and negative values in June 2014. Lower rates dhieallt in extended cash flow
and net worth, increase in loans and aggregaterderaere are several channels
through which the changes in interest rates camadmsmitted into the economy.
This paper deals with the balance sheet channéthvallows us to explain the
effects of monetary policy on firms’ financing ugithe balance sheet data.

The aim of this paper is to find out if the balarsheet channel exists in the
Slovak Republic in the environment of low and niagainterest rates. We would
like to answer the following research questions.atVére main firm-specific
determinants of capital structure of firms? Doesnionetary policy of very low
and negative interest rates affect the financraicétire of Slovak firms? What is
the response of firm-specific characteristics tonetary loosening? Does the
impact differ among small, medium-sized and laigad? Has the structure of
debt changed in favour of short-term debt or logngat debt? Answering the
questions can help us to evaluate both the fattasinfluence the financial
position of manufacturing firms in the Slovak Reljiuland the impact of mone-
tary policy in the environment of very low and ntga interest rates with re-
spect to balance sheet channel. Our empirical i@sé&afocused on the last period
of monetary loosening that has taken place sin@® 20 the Euro Area (EA).
The period from 2009 to 2015 is also investiga®th&2009 the Slovak Republic
adopted the euro currency and lost its autonomareetary policy.

Our study contributes to the empirical evidencaeémeral ways. First, main
firm-specific determinants are chosen to confirreitimportance within the
capital structure of firms. Second, using the flewel balance sheet data for
Slovak manufacturing firms, we investigate the @feof monetary loosening on
financing of small, medium-sized and large firm&ioomprehensive way.

The structure of the paper is organized as folldg next section explains the
fundamental functioning of the balance sheet chaammthe studies that deal with
the balance-sheet channel are introduced. Thedataset and its characteristics
are presented in the following section. The econoomethodology of the paper
follows in section three. Section four brings theults and discussion and section
five provides robustness check. The final sectmmcludes the paper.

1. Balance Sheet Channel and a Brief Literature Review

Transmission mechanism represents the processgthwhich the economy
is affected by monetary policy decisions, the plesel is the crucial variable which
is influenced though different channels.
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In this paper, the attention is focused on the@@ sheet channel which is
a part ofmoney, credit channelt can also be called theroad credit channel
or broad credit viewaccording to Gertler and Gilchrist (1993), Bernarskel
Gertler (1995), de Haan and Sterken (2006) or Aliyddjkova and Kubicova
(2015) among others. As emphasized by BernankeGantder (1995), the broad
credit view includes théank lending channelhich is focused on the effects
of monetary policy on the supply of loans and biadance sheet channéhat
emphasizes the possible impact of monetary polic@rower’s balance sheets
and income statements. The mechanism of balanet shannel is demonstrated
in Figure 1.

Figure 1
Mechanism of the Balance Sheet Channel

Unanticipated, adverse

Initial monetary policy shock
impulse (interest rate increase)
Direct effect Direct effect
""" v v
Borrowing firm I Customer 1 of borrowing firm ]
[Ell Worsened terms of fioating-rate notes BV Customer 2 of borrowing fim _|
or short-term debt Customer 3 of borrowing firm
Direc; Declining asset prices/values and [EllWorsened terms of FRN & ST debt
resu devalued collateral [EllDeciining asset and collateral values
- -
Financial position of borrower weakened Financial position of customers of borrowing
firm weakened
- kil Declining demand by customers of Indirect effect
'"d'"’:t borrowing firm results in further decline of (from cusiomers of borro-
[SSu the financial position of borrowing firm wing firm to borrower)
Macro- n Worsened conditions under which external finance becomes available (increase in
”r‘:':";'c extemal finance premium) depresses interest-sensitive expenditures

Source:Brinkmeyer (2015), p. 12.

When focusing on expansionary monetary policyahed sheet transmission
can be described in the following three ways (Mishk996, p. 11):

tM -1t PR -1 asymmetry- 1t lendingst L1t Y D)
tM - 1i-1CF -1 asymmetry- 1 lending-t b1t Y 2)

t M - 1t unanticipated P~ | asymmetry t lendingt 41t Y (3)
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where
M  —represents monetary policy,
P. —equity prices,
I — investment spending,
Y - aggregate demand,
[ — nominal interest rate,
CF - cash flow,
P —price level.

When studying the literature on transmission meisma, one can find a large
number of studies that focus on different transimrsshannels. Since we focus
on the balance sheet channel, the consequenstdgvoted to the contributions
on this topic. To our knowledge, the empirical evide on this channel is not as
extent as it is e.g. for bank lending channelatt be caused by more complicated
access to databases which include firm-specifurinétion. The following review
is listed chronologically.

Gertler and Gilchrist (1994) examined the cyclibahaviour of small and
large manufacturing firms in response to monetacy in the U.S. economy
between 1958 and 1990 with the use of vector agoession (VAR) model.
They found out that small firms were more sensitivghe shifts in monetary
policy.

Ogawa (2000) brought the evidence on monetargyeiifects based on the
balance sheets of Japanese manufacturing and nafanturing firms during
the period from 1975 to 1998 also with the use @RV He concluded that
firms’ investments were affected by monetary polieyd had the impact on the
external finance premium predominantly for smath.

Mizen and Yalcin (2002) studied the impact of teghng monetary condi-
tions on manufacturing firms’ credit in the Unit&thgdom in the period from
1990 to 1999 with the application of panel regmsdixed effect model. They
found that smaller, younger, highly indebted okigs firms are more influenced
by tightening conditions.

Nagahata and Sekine (2005) investigated the efi@icmonetary policy on
manufacturing and nonmanufacturing firm investmexfiter the asset price bub-
ble collapse in Japan with the use of micro dakeyTemployed the error correc-
tion model (ECM) and observed the period from 1892000. They suggested
that the channel was blocked due to deterioratidralance-sheet conditions.

Bougheas, Mizen and Yalcin (2006) analysed thescof manufacturing
firms in the United Kingdom to external financere@sponse to monetary policy.
The period from 1992 to 1999 was studied and pasgidession model with
fixed effects was employed. They came to the cammiuthat risky, young,
small firms are more affected by tight monetargwmnstances.
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De Haan and Sterken (2006) provided the evidencthe impact of mone-
tary policy on the financing behaviour of firms rinahe sectors of manufactur-
ing, construction, trade and transport in the Whikéngdom and the Euro Area
between 1990 and 1997 with the use of panel twgesteast square (2SLS)
model. Besides other findings, they found thatraftenetary tightening, small
firms use less debt or firms in market-based syst@m more sensitive to interest
rate changes. The impact on different sectors wapnovided.

Horvath (2006) and Fidrmuc et al. (2010) examiifidide interest rates which
firms should pay are affected by balance sheetipnsiMonetary conditions are
also considered. The study is focused on 448 Cfienok, the period between
1996 and 2002 and panel model with fixed effectssisd. The results indicate
that firm-specifics determine corporate interegtsalt was also found that small
firms were affected more by monetary policy thardmm or large firms and
that monetary policy impact is not dependent orbilsness cycle.

Angelopoulou and Gibson (2009) dealt with the célelw sensitivity of
investments of manufacturing firms in the Unitech¢@dom in the period from
1970 to 1991. Their results indicate that investi:i@ne positively dependent on
cash flow and confirmed the existence of balan@etshhannel because of the
effect on net worth of firms and their consequeatisions.

Aliyev, Hajkova and Kubicova (2015) studied theseence of balance sheet
channel in the Czech Republic during the perioanfr2003 to 2011 with the
application of panel model with fixed effects. Tiheisults showed that monetary
contraction caused a reduction of long-term delot tatal debt and increase in
trade credit and short-term debt. They also comitrthat monetary contraction
affected less profitable and smaller firms.

Masuda (2015) examined the impact of monetarycpashocks on fixed
investments of manufacturing firms using panel nadéh fixed effects. The
period from 1972 to 2006 was investigated. Theltesid the study suggest that
liquidity of firms’ constraints increase when maamst policy tightens, especially
for smaller firms.

Zulkhibri (2015) analysed corporate finance bebawviof Malaysian non-fi-
nancial firms during different monetary conditioi$ie study includes the period
from 1990 to 2010 and uses the generalized methatbments (GMM) to esti-
mate the effects of monetary policy. The resulisatéed that monetary policy
significantly affected access of firms to exterhimhnce during times monetary
tightening, especially bank-dependent firms.

Linnertova and Kajurova (2017) investigated tharges in the financial
structure of Czech blue chips traded in the Pregioek Exchange during the
period from 2009 to 2015 also with the use of paegtessions with fixed effects.
They found that the selected firms replace shon+i#ebt by long-term debt.
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Karpavtius and Yu (2017) studied the changes in corpdmsscing poli-
cies of non-financial U.S. firms in response torbaing costs during the period
from 1975 for 2014 with panel regressions use. fMitesiults indicated that firms
do not alter their capital structure based on ésgkerates and that the capital
structure is adjusted only when real GDP is expkttidoe negative.

When focusing on the Slovak Republic, it shouldnbentioned that broad
evidence on monetary transmission in the SlovakuBlep can be found when
we do not distinguish among different channelsrafigmission, e. g. Matousek
and Sarantis (2009) or Lojschova (2017) studiedbtrek lending channel; the
interest rate transmission mechanism was analgsgdin Chuda and Sevcovic
(2001) or Mirdala (2009); a study written by Paktiva and Urbanovbva
(2013) focused on the exchange rate channel amitvegso A few related infor-
mation can be found e. g. in Husek and Pankova32@Bo analysed the impli-
cations of the financial structure of private sedtothe context of monetary
transmission mechanism in the Czech and Slovak Istiepu However, the
complex evidence on the balance sheet channeldeasrather limited.

2. Data

The dataset is gathered from Amadeus databasedfiecific characteristics),
Eurostat and Bloomberg database. Data are of afiratplency and the period
from 2009 to 2015 is observed. We chose as thémgfayear 2009 since the
Slovak Republic entered the Eurozone and lostutsreomous monetary policy,
and also the ECB began to decrease the officelast rates gradually. The sector
of manufacturing is included in the research sibhtas a business cycle similar
to the overall economy.

Even though the tertiary sector has the majoreshrathe structure of devel-
oped economies, the sector of manufacturing shootidbe underestimated since
it provides a crucial institutional background fearning and developing process
skills, the discussion in Shih (2012).

Originally, the dataset included 18,733 manufactufirms in total. However,
due to missing values in the sample and the elitimnaf non-active firms, the
final dataset includes from 5,037 to 7,140 firmpetaling on the ratio used as
dependent variable. The specific number of firms @lpservations is provided in
the tables within the results section.

When choosing the dependent variable and indepéndeiables, we follow
Bougheas, Mizen and Yalcin (2006), de Haan andk&te(2006) or Aliyev,
Hajkova and Kubicova (2015). The following fouricat are adopted as depen-
dent variables:
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« RATIO 1 = total debt/total assets;

« RATIO_2 = short-term debt/total assets;

« RATIO_3 = long-term debt/total assets;

« RATIO_4 = short-term debt/total debt.

The set of explanatory variables with expectedssigf coefficients and defi-
nition is provided in Table 1.

Table 1
Explanatory Variables
Variable Abbreviation Definition Expected Sign
Monetary policy indicator in the yedr— 1
EURIBOR3M MP represented by money market interest rate +—-
EURIBOR3M
SENTIMENT SENT Control variable for business cycle +/—
INTERESTS INT Interest expenses —
COLLATERAL COLL Tangible assets +
The size of the company measured by the
SIZE SIZE balance sheet total "
DEPRECIATION DEPR _The conversion of the cost of tangible asgets _
into an operational expense
DEBT DEBT(-1) FI?eerl?;doutstandmg at the end of the previqus _
PROFIT ROA Return on total assets (ROA) -

Source:Authors’ elaboration based on Bougheas, Mizen aaldin (2006), de Haan and Sterken (2006) and
Aliyev, Hajkova and Kubicova (2015).

We decided to use three-month EURIBOR as a mongalicy indicator
since the short-term interest rate is associatedl thie monetary policy rate.
A lagged three-month EURIBOR is used as we exp@g&ay in a transmission
mechanism. Havranek and Rusnék (2013) proposediag éfom ten to twenty
months in transition economies. The lagged valdésterest rate are also used
in de Haan and Sterken (2006) or Aliyev, Hajkovéd &ubicova (2015) among
others. When considering the short-term debt, &sected that the decrease in
the monetary policy indicator should lead to a lowece for debt and that the
firms get more indebted in order to finance theitivities. If we focus on the
long-term debt, the impact on the ratios can beigumans. In the case the
change in official interest rate is reflected imdeterm interest rates, the long-
-term debt becomes attractive for firms, but mat reflected in long-term rates,
the effect of monetary policy cannot be noticeddabt ratios. Additionally, it
depends on the overall economic situation — the&kba@an be very cautious to
which firm they provide finance, and therefore itlipact can be ambiguous.

The measure of economic sentiment is also includexur research instead
of economic growth which many authors use as a unead the business cycle.
We checked for a correlation between economic dramd change in economic
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sentiment, and it is almost 75%. We decided to ais@riable SENTIMENT
since it also includes market agents’ expectatidinsepresents the economic
sentiment indicator based on the data of Directo@¢neral for Economic and
Financial Affairs of European Commission (Euros2®17). The indicator is
derived from surveys gathering the assessmentzafoeic operators of the
current economic situation and their expectatiobsug future developments.
The impact on the debt ratios can be ambiguoug sindncrease in the indicator
rate can mean that firms are encouraged to sbiftartd non-debt liabilities be-
cause of increased earnings or for some firms $leeofishareholder’s equity can
be much more expensive than debt financing anafiier they can prefer debt
financing.

The firm-specific variables INTERESTS, COLLATERADEPRECIATION,
DEBT, PROFIT are calculated as a ratio to totattskke in papers by de Haan
and Sterken (2006) or Aliyev, Hajkova and Kubic¢2@15).

Variable INTERESTS that represents interest exggersbased on the trade-
-off theory introduced by Modigliani and Miller (69) which shows that firms
balance the tax benefit of further unit of debtiagiathe possible financial dis-
tress (Ampenberger, Bennedsen and Zhou, 2012yebttexpenses can be de-
ducted from the firms' tax base and indicate thesgmce of a debt tax shield.
They can also be viewed as an indicator of findrigiress. The negative sign
of the coefficient is expected since low-distresBeds can use external financ-
ing more intensively. When considering a debt thield, firms can increase
external financing to increase interest expenses.

The ratio of tangible fixed assets to total aséetssed for variable COL-
LATERAL like in Bougheas, Mizen and Yalcin (200&)¢e Haan and Sterken
(2006) and Aliyev, Hajkova and Kubicova (2015). Aspive sign of the co-
efficient is expected since it is supposed thatdiwith a higher level of collate-
ral are likely to have more debt both long-term ahdrt-term.

The logarithm of total assets represents the meaduSIZE like in de Haan
and Sterken (2006) or Aliyev, Hajkova and Kubic@2815). Large firms have
better access to financing than smaller ones. ilsleould be taken into consid-
eration that debt financing can be beneficialdiltertain level of indebtedness
since the weighted average cost of capital (WACE&jrelases until it reaches
such a level of debt from which the WACC startinttrease (Damodaran, 2003).
Gertler and Gilchrist (1994) found that size is ajon determinant of access to
bank and marketable debt. Oliner and Rudebusch6j19@ggested that small
firms are heavily dependent on short-term banknitirag.

Variable DEPRECIATION is related to non-debt témketd. A negative sign
is expected since the use of depreciation dedictioake the use of debt tax
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shield relatively redundant. Prasad, Green and mderi(2006) stated that firms
that can use other non-debt tax shields do not Baeh a need to exploit the
debt tax shield.

We also adopted variable DEBT that representsotiaélevel of indebtedness
like in Bougheas, Mizen and Yalcin (2006). It exqmes the total debt outstand-
ing lagged by a one-year period. A higher levethi$ indicator might discour-
age creditors from offering further credits, as e is more vulnerable in
terms of business risk.

Return on assets (ROA) is used as an indicatBR&FIT. It is expected that
more profitable firms use less external financiegduse they can use earnings
to finance their activities. On the contrary, Igssfitable firms are prone to use
more debt financing. Therefore, we expect negatoedficients.

Also three dummy variables are applied:smallwhich is 1 for firms with
balance sheet total less than 10 million EUR arfdrGhe othersd_large for
firms with balance sheet total more than 43 mill®dR and O for the others;
andd_mediumwhich is 1 for firms with balance sheet total leglthan or equal
to 10 million EUR and lower than or equal to 43limi EUR, otherwise O (see
OECD, 2013).

The descriptive statistics of used variables aoxiged in Table 2. The pro-
babilities of Jarque-Bera test statistics are edoaero in cases not reported
here; hence, the normality is rejected in all cases

Table 2

Descriptive Statistics
Variable Mean Median Max Min Std. Dev. J.-B. Stat
MP 0.0048 0.0029 0.0136 -0.001 0.0050 3201.7380
SENT 0.0291 0.0639 0.1690 -0.094 0.0966 3478.6340
INT 0.0135 0.0084 1.0786 —-0.048 0.0204 3.58E +|08
COLL 0.4024 0.3882 3.3730 —2.263 0.2578 414.2364
SIZE 6.3576 6.1814 14.628 -1.951 1.940/7 753.7324
DEPR 0.0882 0.0657 9.8950 —-0.6646 0.1069 6.56E +|09
DEBT(-1) 0.1321 0.0493 41.7997 —7.9722 0.3371L 7.58E +{10
ROA 1.7373 1.8755 98.8880 —99.944 19.8686 41 063.8600

Source:Authors’ calculations.

3. Econometric Methodology

The main interest of our research is to investight impact of monetary
policy on the financing behaviour of firms. The straction of dependent varia-
bles allows us to reveal four questions.

I.  How do firms adjust leverage after the monetargéoong? (RATIO_1);

II.  How do firms adjust their short-term external finag? (RATIO_2);
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lll. How do firms adjust their long-term external finanmg? (RATIO_3);

IV. How do firms change their financial choice, theisture of debt, respec-
tively? (RATIO_4).

We also employ the heterogeneity between firmé wéispect to their size.
We expect that small firms are more dependent ok baternal financing, espe-
cially short-term external financing, than largens. We estimate the relationship
between ratios and specific characteristics usiagdard panel model enabling
us to control specific effects and to account fanfheterogeneity. The model
form is following:

Y, =a,+a,MP_ +a ASENT, +a,INT, +a ,COLL +a  SIZE+

4
+ a,DEPR +a,ROA+a, DEBI,+a,, DUMMY+ e @

WhereY, is one of the defined debt ratios of fifrm yeart, MP_; is mone-

tary policy indicator in a year—1, we use three-month interbank money market
interest rate EURIBOR, which is also used in Anggl&ashyap and Mojon
(2003), de Haan and Sterken (2006) and Aliyev, b\&kand Kubicova (2015),
ASENT controls for cyclical effects and expectationsagmsitive expectation

encourages firms to shifts toward long-term and et liabilities, INT, , COLL, ,
SIZE,, DEPR, ROA, and DEBT,_; denote non-stochastic firm-specific expla-

natory variables explaining financial debt struetof firmi in yeart (variables
are specified in Table 1PDUMMY, is dummy variable for the size of firm based

on balance sheet total at timeg, the is the error termg, ...a;, are coefficients
to be estimated and, is an intercept.

The investigation that compares estimates fromaredom effects model
against a fixed effects alternative model basetlamsman test (Hausman, 1978)
rejects the hypothesis of no systematic differdvetsveen coefficients obtained
from both models. Therefore, we use the fixed ¢fewodel.

Being aware of possible endogeneity problem indatan the literature, we
took into consideration the use of panel GMM (Gafieed Method of Mo-
ments) as is proposed in Arellano and Bond (1984 )Yhe lags of the level de-
pendent variables might be found correlated with éhror terms in commonly
applied fixed effect and random effect models anghinbecome inconsistent
and inefficient, mainly because of the presencermfogenous variables in the
list of independent variables. Nevertheless, thguirements for instruments
under GMM stand for the problem of our research,Shrgan test found all sug-
gested instruments to be invalid. We also consitleraploying ARDL (Auto-
regressive Distributed Lag) technique. Unfortunaté¢his approach cannot be
used, since our data are not predominantly statjona
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Moreover, taking into consideration the drawbaoksARDL model (see
Chudik et al., 2016 for discussion), our modellagproach seems to be the most
relevant option. Thus, the estimates based on pagetssion with fixed effects
are reported.

After employing regressions for all ratios, thdenaction terms between
monetary policy indicator and firm-specific indioes are considered to catch the
heterogeneity of responses to monetary policy abaras in Aliyev, Hajkova
and Kubicova (2015) or Kagcinski (2016). The model can be represented as:

Y, =a,+a,MP_ +a ASENT, +a,INT, +a ,COLL +a  SIZE+
+ a,DEPR, ++a; ROA+a, DEBT +a, INT* MP+

+ a11COLL'rt * Ml:l)—1+a128|zﬁ* MEl+a13 DEPlR M—P1+

+ a14RO% * Ml?—l+a15 DEBI—l* ME1+ iﬁ

©®)

where X, MR, is the interaction term between monetary poliayidator and

company-specific variable. Wooldridge (2002) andy&V, Hajkova and Kubi-
cova (2015) are followed when estimating the pheiects of monetary policy
on the selected ratio and when interpreting thaltesCareful attention should
be devoted to the interpretation of the coeffigéntthe case of interacted terms to
overcome the incorrect conclusions that can be made

4. Empirical Results and Discussion

Before demonstrating the results, it is worth iplere correlation coeffi-
cients between variables (Table 3). We do not fingt strong correlation be-
tween independent variables. Only the lagged moyngialicy is negatively
correlated with the sentiment indicator but ther@ation coefficient —0.464 has
not proved to be a problem. Only low correlations abserved between other
variables.

Table 3
Correlation Matrix
MP; SENT; INT, COLL, SIZE, DEPR, | DEBT, ROA,
MP, 1.000
SENT, —0.464 1.000
INT, 0.024 0.001 1.000
COLL, 0.012 0.002 0.077 1.000
SIZE, 0.014 0.002 -0.195 0.166 1.000
DEPR, 0.037 0.012 0.332 0.173 -0.255 1.000
DEBT., 0.003 -0.003 0.081 0.044 —0.00D 0.044 1.0p0
ROA, —-0.028 -0.011 —-0.163 -0.115 0.098 —-0.156 -0.027 000.0

Source:Authors’ calculations.
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Table 4 provides the results of panel estimatiBefore analysing the impact
of monetary policy, the results for company-speotfiriables are discussed.

Table 4
Panel Estimation Results
RATIO_1 RATIO 2 RATIO_3 RATIO_4
c —0.0242 0.1309" —-0.1549" 1.4711"
—1.3473 7.929 —15.4001 25.5119
MP —-0.9228" -1.4618" 0.5372" —6.1308"
-1 —4.4577 —7.6908 4.6362 —10.6242
—0.0247 —0.0429" 0.018" —0.1907"
A SENT: —2.324 ~4.392 3.0272 ~6.4094
INT 2.0061" 1.0101" 1.0861" —0.5675"
¢ 29.3605 15.4075 27.1736 —2.946
COLL 0.0431" —0.0127 0.0559" —0.2108"
! 5.5813 —1.7967 12.9151 —9.1431
SIZE 0.0185" —0.0055 0.0247 —0.0927"
! 6.799 —2.2255 15.7854 —10.866
DEPR —-0.1108" —0.1065" —0.0043 —0.0391
t —6.9669 —7.2925 —0.4793 —0.7769
ROA —0.001" —0.0009™ —0.0001" 0.0001
t —-16.0773 —-15.5561 —3.2002 0.2782
DEBT 0.0843" 0.0634~ 0.0208" —0.0217
1 22.4119 18.3723 9.8997 —2.5127
Effect of company size
—0.0242" -0.0132 -0.011 0.0422
D_SMALL —2.6082 —1.5459 —2.1238 1.7348
0.018%4 0.0099 0.0085 —0.0268
D_MEDIUM 2.2358 1.3076 1.8495 —1.2357
0.0029 0.0022 0.0007 —0.032
D_LARGE 0.1641 0.1347 0.0722 ~0.6763
Adj. R? 0.8735 0.8828 0.5787 0.5493
F-statistic 27.6606 30.0966 6.3051 5.2429
D-W stat 1.5222 1.4795 1.7996 2.0725
No of obs. 27,589 27,596 27,5901 17,566
No of firms 7,137 7,140 7,137 5,037
Note:™,™, " mean 1%, 5% and 10% level of significance.

Source:Authors’ calculations.

The main focus of our research is on the impachafetary policy on finan-
cial position. The estimated coefficients of MP aignificant for all ratios. For
ratios RATIO_1, RATIO_2 and RATIO_4 the impact obmetary policy has
negative signs. We find that monetary looseningoarages firms to use debt,
especially short-term debt, for financing. The pwsisign in the equation for
ratio long-term debt to total debt (RATIO_3) coperds with the finding of de
Haan and Sterken (2006), who suggested that thetangnpolicy does not have
to be necessarily projected in the long-term irderates. Therefore, we con-
clude that increase in the official interest ratenanifested in the price of short-
-term loans to a higher degree than in the pri¢édsng-term loans. Further, the
balance sheet channel can be confirmed.
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We also add market agents’ expectations into oatyais in order to deter-
mine if monetary effects change because of diffeegpectations and the state
of the economy. We find significant and negativieet of SENTIMENT on all
the debt ratios except for long-term debt whereetfiect is opposite. Our find-
ings suggest that sentiment encourages firms tasfoa long-term debt financ-
ing or financing by the equity.

When assessing firm-specific characteristics, imd the majority of these
firm capital structure determinants as highly statally significant with the sign
expected. We find a positive impact of interestemges on the firm capital
structure with the exception of RATIO_4. Althougle wxpected a negative sign,
these findings correspond with the aspect thatgadmi debt reflects a higher
interest rate payment. The negative coefficienidfTERESTS means lower
demand for debt because of potential financial eom This is confirmed only
for RATIO_4, which represents the debt structura ifm. However, a positive
sign might be explained by increasing interest patgments and domination of
this effect for RATIO_1, RATIO_2, and RATIO_3. Tleame implication of
interest expenses on the demand side for debtggested by de Haan and
Sterken (2006).

COLLATERAL is statistically significant for all de ratios. Our findings
correspond with Bougheas, Mizen and Yalcin (20@8), Haan and Sterken
(2006) and Aliyev, Hajkova and Kubicova (2015), explained above, we ex-
pected a positive sign, which was confirmed foaficial leverage (RATIO_1)
and ratio that measure the share of firm's assetded by long-term debt
(RATIO_3). Tangible assets used for the calculaé®gpected long-term financ-
ing and escalated access to long-term debt. Thess ts a reduction in the share
of short-term debt to total debt (RATIO 4) and s$tierm debt to total assets
(RATIO_2) and increase in the long-term debt ratsototal debt to total asset
ratio (RATIO_1) and long-term debt to total as$RATIO_3). Berger and Udell
(1990) suggested collateral as a very relevanbfdbat reduces the riskiness of
a loan.

SIZE measured by balance sheet total amount pasitive impact on finan-
cial leverage (RATIO_1) and the share of long-tetabt financing of a firm
(RATIO_3). We find out that firms with more totadsets might use long-term
debt (RATIO 1 and RATIO_3) and reduce short-ternbtdRATIO 2 and
RATIO_4).

Gertler and Gilchrist (1994) found that size o fivm is a major determinant
of access to long-term debt and this was also woetl by our findings. Oliner
and Rudebusch (1996) pointed out that small firmes strongly dependent on
short-term debt finances and this was also confirme
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A negative sign of DEPRECIATION and ROA is expectend also con-
firmed by our analysis. This means that firms whiigher DEPRECIATION
or ROA might use internal resources for financimgl ahese firms focus less
on external forms of financing, for similar findingee Bougheas, Mizen and
Yalcin (2006), de Haan and Sterken (2006) and Aliy¢djkova and Kubicova
(2015).

Amount of debt outstanding DEBT(-1) is a signifitaleterminant for all
ratios. The positive coefficient reveals persistiohght financing of the firms.
Debt financing is used by firms with higher finaaicleverage and positively
influences the share of short-term and long-terint de firms. A negative sign
for the ratio short-term debt to total debt (RATH) indicates the focus of firms
on long-term financing. The dummy variable for camyp size confirmed our
expectation that small and medium sized firms aveendependent on short-term
financing. Small firms in terms of balance sheetwlt have lower financial
leverage, a lower share of long-term debt to tatdets and a higher share of
short-term debt to total debt.

In the next step of our analysis of firms’ reacido monetary policy changes,
we focus on the interaction terms between interbatdcest rate and firm-spe-
cific characteristics. In order to calculate evahffects of monetary policy, we
use median of the firm specific characteristic amputation. This approach is
recommended, e.g. by Wooldridge (2012) and can bésdound in Aliyev,
Hajkova and Kubicova (2015). The estimated coeffits are summarized in
Table 5, and the results for full panel estimatidith interaction terms can be
found in Appendix 1.

Taking interactions between monetary policy ariteofirm-specific determi-
nants into consideration, the results support eevipus findings. We find that
majority of firm-specific characteristics are irdluced by monetary policy. The
impact of individual effects varies within ratioscadeterminants. For RATIO 1,
the strongest interaction is found for the impactmonetary policy on interest
expenses, the weakest for the interaction betwemsretary policy and collateral.
It means that monetary policy of low interest ratgkiences interest expenses
and the firms are open to financial leverage. Thpartant relation between
monetary policy and interest expenses is also fdandRATIO_2 that demon-
strates a share of short-term debt to total asB&310_3 is used to measure
long-term debt to total assets as the impact ofataog policy has an inverse
sign. The results indicate that long-term firmgiaincing is mostly based on in-
ternal financing or equity. The monetary looserahgp supports the rearrange-
ment of debt on behalf of short-term debt as negagigns of all interactions
for RATIO_4 indicate.
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Table 5

Estimated Coefficients of Interactions Terms
Interaction term RATIO_1 RATIO_2 RATIO_3 RATIO_4
MP1* INT ; —2.3433 —-3.1036 0.7643 -8.4261
MP1* COLL , -0.5810 —2.7281 2.1504 —-10.9050
MP.1* SIZE, -0.9276 —-1.2093 0.2824 —5.0248
MP.1* DEPR; —-1.0567 —2.2547 1.2005 —-8.7106
MP.1* ROA; —-1.0303 —2.5127 1.4862 —9.2573
MP.1* DEBT 1 -0.6510 —2.5897 1.9424 —9.5350

Source:Authors’ calculations.

These findings support the existence of the balasteet channel, but this
channel works mostly for firms’ short-term exterrielancing. The monetary
policy loosening encourages manufacturing companiése Slovak Republic to
use financial leverage (RATIO_1) and also incredéiseshare of short-term debt
to total assets (RATIO_2) and to total debt (RATAQ The impact of interac-
tion on RATIO_3 is positive in all interaction tesmrThis indicates that mone-
tary loosening does not work in this situation dnalt the zero lower bound is
not fully reflected in long-term interest rates.ushfirms prefer internal financ-
ing or equity for long-term financing.

5. Robustness Check

Several tests are applied to measure the robusstrfiesir results. Firstly, we
examine the heterogeneous effect of monetary pobeyerning economic con-
ditions. Industrial production index (the first féifence) in the manufacturing
industry to measure the sensitivity of our resulisis variable is obtained from
the Eurostat and represents an alternative proxw fousiness cycle indicator.
The outcome of our estimation is provided in Apprrid The obtained results
correspond with those gained from initial regressguation and findings con-
firmed the previous results about the effect of atary policy on debt structure
of a firm and the importance of firm-specific detémants. Secondly, we em-
ployed alternative measure for monetary policy ascanstructed dummy varia-
ble that is equal to 1 if the interest rate de@sampare with previous period
otherwise 0. The effect of monetary policy measa®she interaction between
the dummy variable and the interest rate. The tesafl panel regression are
brought in Appendix 2. The responses of majoritsialdes are in line with the
baseline model, except the SENTIMENT which is inffigant in this model
and ROA and DEBT. The sign of ROA and DEBT is niagafor the RATIO 4,
but this corresponds with our previous expectatbrihe impact of these va-
riables in firm debt structure (similar findingsge in Bougheas, Mizen and
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Yalcin, 2006). Concluding the results for firm-sgigccharacteristics confirm

previous findings. Thirdly, the regression with thend variable is conducted to
test whether the link between monetary policy dml dtructure of financing is
not the result of trends in all data series. Resafle summarized in Appendix 3
and confirm the robustness of the results. Thedtkamiable is statistically insig-

nificant while the effect of monetary policy petsis

Conclusions

In this paper, we focused on the reaction of tdirms’ financial behaviour
to monetary policy loosening. The mechanism of trassmission is known as
the balance sheet channel of monetary policy. Timeo# this paper was to find
if the balance sheet channel exists in the SlovguRlic in the environment of
low and negative interest rates. The analysis vaased out for manufacturing
firms from 2009 to 2015 using Amadeus database.

When focusing on the impact of monetary policesabn the financial struc-
ture of Slovak firms, our results indicate that E@B monetary policy has a sig-
nificant impact on the financial structure of Slevaanufacturing firms since it
significantly affected all observed ratios in favaf short-term debt. We also
found that the majority of firm-specific determitgnsuch as interest expenses,
collateral, size, depreciation, amount of debt tamiding or profit as important
elements for access of firms to short-term and emgn debt financing. The
consequent analysis of interaction terms betweemetagy policy rate and firm-
-specific determinants also supports the signiteanf monetary policy. The
interaction was significant for short-term ratiokigh demonstrates the overall
effect of monetary policy on debt structure ofranfi

Assessing the impact on firms with respect tarthige, using dummy variables,
we can confirm that size is an important determiredirshort-term debt availabi-
lity, and small and medium-sized firms are sensitivexternal financing.

If we focus on the structure of debt, the ressittswed that monetary loosen-
ing leads to support of short-term debt financiridilons. The absence of an
effect for long-term ratio indicates that monetlrgsening is reflected in short-
-term debt and the firms use more internal funds$dieg-term financing.

The private sector debt-to-GDP rose up to 145%I[0P in the EA in 2016.
When focusing on the Slovak Republic, it reache2Pd®f GDP from which the
indebtedness of households counts for 40%. Growmgsehold indebtedness
seems to be a potential threat to the Slovak ecgramoording to NBS (2017).
Also, the level of corporate debt is increasing] are can view it also as a po-
tential threat since firms prefer short-term debt.
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The paper provides empirical evidence on the extgt of the balance sheet
channel of monetary policy in the Slovak Repubdite found that many firm-spe-
cific characteristics, prevailing monetary and ewuog conditions are important
determinants of access to short-term and long-teems. One should ask if the
changes in monetary policy are associated with-teng and sustainable econo-
mic growth. Investments should be a primary soofcgich a growth. Our results
revealed that short-term debt became a main safréi@eancing; however, can
short-term debt be a source of sustainable andtlemg growth? To answer the
guestions, further research needs to focus onttheges associated with firms’
investments. The findings might be employed by kigkieloped countries and
former transition economies in the EA.
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Appendices

Appendix 1
Panel Estimation Results with Interaction Terms
RATIO_1 RATIO_2 RATIO_3 RATIO_4
c —0.0310 0.1265" -0.1574" 1.4947"
—-1.6767 7.4168 —15.2914 25.2027
MP -1.098 —2.5962" 1.502" —9.1807"
+1 —1.4224 —3.6453 3.4953 —3.9212
—0.03247 —0.0459" 0.0133 —-0.1865"
A SENT; —3.0577 —4.6929 2.2584 —6.2650
- 2.9300" 1.3697" 1.5608" —1.061T"
! 29.7519 15.0669 28.4584 —3.9252
P INT —148.1397 —60.3605 —87.767° 89.7745
v TR —-12.8335 —5.6670 —13.6524 2.8005
COLL 0.0405" —0.0098 0.0503" —0.1911"
¢ 4.6440 —-1.2132 10.3871 —7.4924
1.332 —0.3399 1.6700" —4.442T
MP.1- COLL, 1.7388 —0.4808 3.9160 —2.0539
SIZE 0.0189" —0.0057 0.0247 —-0.0963"
¢ 6.7867 —2.0233 15.5317 —11.0898
0.0276 0.224%4 -0.1973" 0.6723
MP1- SIZE, 0.2730 2.4089 _3.5124 2.2848
DEPR —0.11447 —0.1353" 0.0211 —0.0664
t —5.2026 —6.6690 1.7200 —0.1000
0.6279 5.1958 —4.5874 7.1512
MP.:- DEPR 0.2483 2.2268 —-3.2575 0.8943
ROA —0.0012" —0.0011" —-0.0001 0.0003
t —14.0892 —14.2463 —1.5835 1.2308
0.0361" 0.0445" —0.0084 —0.0408
MP.1- ROA 0.0104 46413 ~1.4582 _1.2521
0.0533" 0.0616" —-0.0083" 0.0011
DEBT(-1). 11.3760 14.2463 —3.1747 0.0985
9.0747 0.1315 8.94027 —7.1917"
MP.1- DEBT(-1). 10.2172 0.1604 18.0768 —3.1443
Adj. R? 0.8751 0.8832 0.5886 0.5500
F-statistic 28.0429 30.1853 6.5201 5.2493
D-W stat 1.539 1,4846 1.8159 2.0776
No of obs. 27,589 27,596 27,591 17,566
No of firms 7,137 7,140 7,137 5,037

Note:™,™,” mean 1%, 5% and 10% level of significance.
Source:Authors’ calculations.
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Appendix 2
Robustness Check with Industrial Production Index
RATIO_1 RATIO_2 RATIO_3 RATIO_4
c 0.0030 0.1433" -0.1402" 0.4893"
0.1397 7.3521 —11.8025 18.1460
MPos —0.5580" —0.7878" 0.2297 —0.6331"
- —2.9591 —4.5498 2.1768 —2.6435
AP, —0.0378 —0.0830" 0.0450~ —0.0256
—1.8246 —4.3555 3.8770 —-0.9720
INT 2.093%" 1.0010" 1.0836" —0.3647"
! —-1.8245 15.4002 27.1142 —-4.0213
COLL 0.0436" —0.0121 0.0557" —0.174T
5.6348 —1.7054 12.8620 —17.7270
SIZE, 0.0177" —0.0054 0.0231" —0.0238"
6.4523 —2.1558 15.0553 —6.8271
DEPR, -0.1110° —0.1049" —0.0060 —0.1595"
—6.9694 —7.1760 -0.6740 —7.8874
ROA, —0.0001" —0.0009" —0.0001" —0.0020"
—-15.9411 —-15.3213 —3.3405 —25.5670
DEBT. 0.08427" 0.0636" 0.0207" 0.0086
- 22.4117 18.4050 9.8450 1.7971
—0.024% —0.0134 —0.0110 0.0040
D_SMALL —2.6310 —-1.5780 —2.1127 0.3330
0.0185 0.0100 0.0085 —0.0017
D_MEDIUM 2.2475 1.3264 1.8402 ~0.1668
0.0032 0.0025 0.0007 —-0.0061
D_LARGE 0.1825 0.1556 0.0712 ~0.2736
Adj. R2 0.8735 0.8830 0.5789 0.7367
F-statistic 27.6628 30.0950 6.3084 11.8014
D-W stat 1.5228 1.4791 1.8000 1.5333
No of obs. 27,589 27,596 27,591 27,602
No of firms 7,137 7,140 7,137 7,142
Note:™, ™, " mean 1%, 5% and 10% level of significance.

Source:Authors’ calculations.
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Appendix 3
Robustness Check with Dummy for EURIBOR
RATIO 1 RATIO_ 2 RATIO_3 RATIO_4
c -0.0019 0.1313" -0.1330" 0.4878"
-0.0693 5.1217 —11.2560 13.7670
R —-0.4054 -0.3983 0.0074" -0.2920"
MP.*D_MP ~2.2350 ~2.4220 2.0740 ~3.2853
~0.0010 ~0.0140 0.0040 0.0106
A SENT; -0.9870 -1.5083 0.6928 0.8264
INT 2.0807" 0.9875" 1.0931" —0.3586"
t 29.1951 15.0571 27.3606 -3.9568
COLL 0.041T" —0.0165 0.0576" —0.1735"
! 5.3283 —2.3345 13.3450 -17.7147
SIZE 0.0186" —0.0040 0.0224" —-0.0243"
! 6.7907 -1.5318 14.6329 —6.9988
DEPR -0.1133" —0.1087" —0.0046 —0.1596"
t —7.1150 —7.4260 0.6087 —7.8940
ROA —0.0010" —0.0009" —0.0001" —0.0020"
t -16.1130 -15.6202 -3.1308 -255721
DEBT 0.0845" 0.0640" 0.0261" 0.0083
+1 22.4672 18.4805 —2.0002 1.7332
—0.0286 —0.0184 —0.0104 0.0099
D_SMALL —1.4486 -1.0104 0.0455 0.3940
~0.0035 —0.004 0.0082 0.0058
D_MEDIUM ~0.2011 ~0.2260 1.7713 0.2587
0.0039 0.0040 —0.0001 —0.0058
D_LARGE 0.2247 0.2410 ~0.0115 ~0.2617
Adj. R2 0.8734 0.8825 0.5783 0.7366
F-statistic 27.6336 30.0055 6.2048 11.7955
D-W stat 15218 1.4748 1.7960 1.5336
No of obs. 27,589 27,596 27,591 27,602
No of firms 7,137 7,140 7,137 7,142
Note:™, ™, " mean 1%, 5% and 10% level of significance.

Source:Authors’ calculations.
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Appendix 4

Robustness Check with Trend Variable

RATIO 1 RATIO 2 RATIO 3 RATIO_4
c —0.0008 0.1168" -0.1175" 0.4804"
—0.0263 4.3398 —-7.1613 12.8947
MP —0.5873" —0.2930~ 0.2940~ —0.7310"
1 —7.5669 —6.8520 5.4002 —6.5357
0.0010 0.0035 —0.0025 0.0002
TREND, 1.0275 1.0478 —-1.7931 0.1755
—0.0136 —0.0044 —0.009 —0.0223
A SENT, —0.0978 —0.3256 —-1.1157 1.1888
- 2.0656" 1.0160~ 1.0795" —0.3705"
¢ 29.3414 15.4970 27.0130 —4.0833
COLL 0.0440" —0.0109 0.0549" —0.1758"
! 5.6885 —1.5292 12.6740 —17.8746
SIZE 0.0171" —0.0067" 0.0238" —0.0230°
! 6.1744 —2.6529 15.3762 —6.5636
—0.1113" —0.1048" —0.0064 —0,1608"
DEPR, —6.9221 —7.1706 —-0.7232 —7.9495
ROA —0.0010" —0.0009" —0.0001" —0.0020"
t —16.0367 —18.3491 —3.3130 —25.6262
DEBT 0.0847" 0.0633" 0.0209” 0.0085
1 22.4066 18.3491 9.9110 1.7882
—0.0264 —0.0140 —-0.0124 0.0081
D_SMALL —1.3345 —0.7711 —1.1199 0.3217
—0.0023 —0.0013 —-0.0010 0.0048
D_MEDIUM ~0.1313 ~0.0787 ~0.1055 0.2156
0.0027 0.0045 0.0011 —0.0049
D_LARGE 0.1527 0.0910 0.1235 ~0.2179
Adj. R2 0.8735 0.8829 0.5792 0.7367
F-statistic 27.6519 30.1098 6.3138 11.7988
D-W stat 1.5223 1.4777 1.7990 1.5333
No of obs. 27,589 27,596 27,591 27,602
No of firms 7,137 7,140 7,137 7,142

Note:™, " mean 1% and 10% level of significance.
Source:Authors’ calculations.




