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Abstract

Purpose – The goal of this paper is twofold. First, to examine the role of expectations in shaping agents’
behaviour within an extended time frame which incorporates a prolonged harsh downturn of economic
activity. Therefore, the authors allow for an indirect impact of economy-wide expectations operating via their
coexistence with firms’ balance sheet factors. Second, it is tested whether the behaviour of listed firms as
regards to debt follows the pecking order theory.
Design/methodology/approach – The authors use the panel data methodology in the estimation of the
financial structure models since unobservable heterogeneity is an important determinant towards the target
leverage. A fixed effects estimation procedure, with robust intercepts allowed to vary across firms, was
employed to examine the relationship between leverage and performance.
Findings – The findings offer evidence of patterns of pecking order behaviour and thus for the necessity of
internal financing over external debt. The authors also extended the set of determinants by investigating the
effect of macroeconomic conditions on the debt decision of firms. Contrary to the authors’ expectations, short-
run beliefs of economic agents appear to play a negative role in leverage.
Originality/value –This paper contributes to the literature in a number of ways. First, following the growing
literature of loan dynamics, the findings provide useful insights into corporate capital structure decisions in an
economy in which businesses were almost excluded from external financing for over a decade. Second, in order
to better understand corporate financing decisions, it is necessary to consider the overall economic framework
in which companies and especially the listed ones operate.

Keywords Leverage, Sentiment, Size, Pecking order theory, Panel data

Paper type Research paper

1. Introduction
The impact of financial leverage on a firm’s investment decision has been a topic of major
interest amongst academics. Most of the studies, since the mid-1960s, have isolated real firm
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decisions from financial factors. In particular, under the stringent assumptions [1] of
Modigliani and Miller’s (1958) irrelevance theorem, leverage is found to be irrelevant to the
value of the firm. Hence, a firm’s financial structure will not affect its market value in a world
of perfect and complete capital markets. Subsequent studies such as that of Jensen and
Meckling (1976) demonstrated the collapse of the Modigliani and Miller theorem in the
presence of either asymmetric information between investors and the firm or agency costs
arising from the opposite goals of managers and shareholders. In this context, Myers and
Majluf (1984) with the pecking order or financial hierarchy theory of financing challenged the
neutrality of financial structure vis-�a-vis the value of the company. It is evident then that the
capital structure literature supports that leverage and the overall value of the firm are
strongly related (e.g. Myers, 1977; Fazzari et al., 1988; Whited, 1992; Aivazian et al., 2003;
Umutlu 2010; Ibhagui and Olokoyo, 2019; Vo 2019).

Standard corporate finance theory investigates how financial decisions are made. In fact,
the investigation of capital structure of firms and the existence of the optimum capital
structure are ongoing issues in the corporate finance literature. Several theories have been
developed since the seminal work of Modigliani and Miller (1958, 1963) and managed to
deviate from the strict assumptions of perfect capital markets. In particular, two major
theories emerged, namely, the trade-off theory and the pecking order theory. The former
holds when firms based on tax benefits of debt construct an optimal debt ratio, while for the
latter, firms prefer a sequential choice over funding sources and external funds (borrowing or
issuing shares) are not sought, until own resources are exhausted.

The majority of the empirical evidence has focussed on whether leverage exerts a
significant impact on the corporate performance. Previous literature shows that the effect of
leverage on firms’ performance is contradictory, with some research finding a negative
relationship (Chen, 2004; Tian and Zeitun, 2007; Salawu, 2007) and others documenting either
a favourable relationship or no significant relationship at all (e.g. Brick and Ravid, 1985;
Margaritis and Psillaki, 2010; Gill et al., 2011; Azeez, 2015). In fact, Robb and Robinson (2010)
advocate a positive effect of leverage on firm performance as long as the returns earned are
greater than the average interest expense incurred on leverage. On the contrary, other studies
(e.g. Fama and French, 1998; Negash, 2001; Phillips and Sipahioglu, 2004) reported a negative
or even zero effect of leverage on company performance. However, there is a strand of the
literature which attempts to measure a direct effect where essentially a given accounting
variable (return on equity [ROE], return on assets [ROA], stock returns) is projected on a
metric of financial structure (e.g. Dufour and Molay, 2010; Adair and Adaskou, 2015, 2018).
This strand of literature has received a disproportionately low attention relative to the
reverse relationship.

Despite there are quite a lot of empirical studies investigating the formation of capital
structure, there are still unanswered questions (Graham et al., 2015). In particular, some
determinants of debt structure have been undervalued, while too much attention has been
given to firm-level characteristics. Thus, there is the possibility that other omitted variables,
such as macroeconomic ones, have not received the attention they deserve. Indeed, there is a
lot of research showing that during economic contractions, the access to external financing is
limited (e.g. Artola andGenre, 2011) and companies’ performance suffers due to a diminishing
profitability. Financial decisions are not made as usual and agents change their mindset
about the future prospects. Thus, in a wider context of firm characteristics, we also examine
the relationship of firms’ financial behaviour and that of the indirect impact of economic
expectations which captures the notion of future perception of economic activity.

Indeed, Erel et al. (2012) when analysing the corporate capital structure support the
necessity to incorporate factors showing that the ability of firms to access external financing
depends on macroeconomic setting as well. Expectations are bound to be important in this
context, given that agents’ decisions of how to form the financial structure are by default
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forward-looking. Hence, the macroeconomic context cannot be omitted and therefore cannot
be excluded from a generalized analysis of the determinants of capital structure. Indeed,
according to Greenwood and Shleifer (2014), there is evidence supporting that expectations
data have a clear prognostic structure. Hence, any decision has to be made on the basis of
their expectations regarding the future value of the factors that will affect the probability of
successful operation, which will ultimately affect the value of the company. To capture the
importance of the real economy, we look at changes in economic conditions in Greece, a
traditional bank-based economy, via agents’ economic sentiment. It is expected that a weaker
real economy affects peoples’ sentiment, which in turn is associatedwith lower credit demand
(e.g. Lown and Morgan, 2006). In this line, the traditional “pecking order” view of corporate
finance (Myers, 1984) limits or makes more costly the access to external finance, relative to
internal finance.

The goal of this paper is twofold. First, to examine the role of expectations in shaping agents’
behaviour within an extended time frame which incorporates a prolonged harsh downturn of
economic activity. Note that sentiment indicators lead economic activity (e.g. Matsusaka and
Sbordone, 1995; Bodo et al., 2000; Mourougane and Roma, 2002; Utaka, 2003, Frank and Goyal,
2009). Therefore, we allow for an indirect impact of economy-wide expectations operating via
their coexistence with firms’ balance sheet factors (Pindado et al., 2017).

Second, to determine the firm-specific characteristics via balance sheet items which can
affect the level of leverage and overall, the financial structure of listed companies in Greece.
Essentially, it is tested whether the behaviour of listed firms as regards to debt follows the
pecking order theory against the trade-off theory. This paper contributes to the literature in a
number of ways. First, following the growing literature of loan dynamics, the findings
provide useful insights into corporate capital structure decisions in an economy in which
businesses were almost excluded from external financing for over a decade. Second, in order
to better understand corporate financing decisions, it is necessary to consider the overall
economic framework in which companies and especially the listed ones operate. The paper is
organized as follows: in the next section, we present themodel and the variables considered in
the analysis, in Section 3, we discuss the main results and Section 4 concludes.

2. Literature review and background analysis
The neoclassical theory of factor demand advocates that the firm’s objective is to maximize
the value of the equity owned by its shareholders so that a host of interesting corporate
control issues is assumed away. In particular, the shareholders are assumed to be risk-
neutral; hence, any risk considering the firm’s required rate of return is not taken into account.
The firm issues no debt and pays no taxes so that financial policy is not considered here.
Further, the firm operates in a fully competitive market and under symmetric information
highlighting the existence of perfect capital markets. Much financial decision-making is
based on Modigliani and Miller’s theorem who verified that under perfect capital markets
both capital structure and dividend policy were irrelevant to a firm’s market value; hence, the
firm’s real decisions are unrelated to financial decisions. Hence, the cost of capital for the firm
is determined by the markets, not by the financial structure of the firm. Notice that in a
Modigliani-Miller environment, external financing, that is borrowing and issuing new equity
shares, is a perfect substitute for internal financing, that is, cash flow and retained earnings.
Along these lines, Hall and Jorgenson (1967) and Jorgenson (1963) with perfectly competitive
markets distinguish between the actual capital stock and the desired or optimal capital stock,
where the latter is determined by factors such as output and input prices, technology and
interest rates.

However, despite the dominance of the “Irrelevance Theorem”, interest in capital structure
never disappeared during the period following the Modigliani-Miller (1958) study.
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Eventually, theorists came to the rescue of those who continued to believe in the importance
of firm liquidity. Therefore, the separability between real and financial decisions no longer
holds if the firm faces imperfect capital markets, in which internal and external financing are
not perfect substitutes. Jensen and Meckling (1976) demonstrated the collapse of the
Modigliani and Miller theorem in the presence of either asymmetric information between
borrowers and the lenders or agency costs arising from the opposite goals of managers and
shareholders. Myers (1977) shows that capital structure can influence investment decisions
even without apparent market imperfection: risky debt may lead to underinvestment due to
the wealth transfer from shareholders to creditors that occur upon investment. Thus, it is
apparent that there are a number of factors that make firm’s policy depend on its financial
position.

This involved asymmetry between lenders and borrowers generate an equilibrium
characterized by credit rationing (Stiglitz and Weiss, 1981). Further research showed that
without fully collateralized loans, the firm’s balance sheet profile is used as a signal for its
creditworthiness and in addition, the perfect substitutability of external and internally
generated funds breaks down (Greenwald et al., 1984; Myers and Majluf, 1984; Bernanke and
Gertler, 1990; Gertler, 1992). Consequently, a cost differential, known as the external finance
premium, exists between external and internal funds, with the former being more costly than
the latter. This leads to the so-called financial hierarchy a “pecking order”.

Pecking order theory generally explains why profitable firms have lower leverage ratios.
The more profitable a firm is, the more the use of retained earnings and so the less the need to
seek for external financing. This effectively means that companies facing problems in terms
of profitability will turn to debt more often and will be willing to use external funds in their
operation. Thus, it is evident that a negative relationship is therefore expected between
profitability and debt. Mayer (1990) provides evidence for this hierarchy, showing that across
industries in eight developed countries, retentions (own funds) are the leading source of
finance, followed by debt (borrowing) and finally equity (issuing new shares). In this line,
Vermeulen (2002) supports the hierarchy by showing that firms in Germany, France, Italy
and Spain with weak balance sheets and hence, more difficult access to external financing
depend more strongly on internal liquidity.

The other dominant theory of capital structure is trade-off theory. This theory which fits
in the literature and assumptions initiated by Modigliani and Miller (1958) later relaxed the
irrelevance theorem and included taxation (see Modigliani andMiller, 1963). Trade-off theory
suggests that the optimum capital structure is set by firms in order to balance the tax
advantage of debt financing, what is merely called tax shields. The most important factor
affecting these tax shields is the level of firms’ profitability since these firms are less likely to
get bankrupt and can take advantage of debt tax shields (e.g. Fama and French, 2002). The
latter leads to the conclusion that a positive relationship between profitability and debt
should be expected. This is contrary to the pecking order theory.

Additionally, it is important to note that any financing transaction is taking place within a
specific macroeconomic context where the company operates. Therefore, it might be useful to
examine the role, if any, themacroeconomic conditions are likely to play in the debt behaviour
of businesses to better understand how capital structure decisions are made. Indeed, the
effect of macroeconomic factors has been highlighted in the recent literature (such as Bhamra
et al., 2010; Arnold et al., 2013; Pindado et al., 2017). Hence, with respect to economic
expectations, during economic expansions, peoples’ sentiment becomes optimistic, stock
prices go up, the balance sheets become stronger, the collateral against which the loan
contracts are signed up is increased and the expected bankruptcy costs are going down.
Hence, companies tend to increase their borrowing, revealing a positive interaction between
leverage and economic expectations (see, for example, Kiyotaki and Moore, 1997; Levy and
Hennessy, 2007; Frank and Goyal, 2009; Pindado et al., 2017).
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3. Data issues and methodology
Our sample consists of an unbalanced panel of 154 publicly traded firms [2] of the Athens
Stock Exchange Market (ASE hereafter) for the time period 2005–2018. For each year, we
include the universe of firms in order to avoid introducing survivorship bias into our sample.
We are bound to use the panel data methodology in the estimation of the financial structure
models since unobservable heterogeneity is an important determinant towards the target
leverage.

A fixed effects estimation procedure, with robust intercepts allowed to vary across firms,
was employed to examine the relationship between leverage and performance. Fixed effects
regression is a method for controlling for omitted variables in panel data when the omitted
variables vary across entities but do not change over time. Hence, fixed effects can be used
when there are two or more observations for each entity (Stock and Watson, 2020). The
Hausman (1978) test indicated fixed effects as the appropriate specification. According to this
approach, leverage is determined according to

ðLEVi;tÞ ¼ δi þ γ1ðSitÞ þ γ2ðSit−1Þ þ γ3ðROAitÞ þ γ4ðSIZEitÞ þ γ5ðESItÞ þ time dummies þ εit
(1)

where δ
0
s and γ0s are unknown parameters to be estimated, ε is a white noise disturbance,

LEV stands for financial leverage [3], St and St−1 are current and one year lagged annual
sales over total assets capturing growth opportunities. In empirical studies, sales are
frequently used instead of output as data for the former are usually more accurate (Abel and
Blanchard, 1986). ROAserves as a performance indicator assessing firm’s profitability, while
SIZE following Rajan and Zingales (2012) is the value of firm’s total assets, introduced as a
key factor in firms’ ability to access credit controlling for investment opportunities. We also
collected seasonally adjusted monthly observations on the economic sentiment indicator
(ESI) as reported by Eurostat for the period January 2005 to December 2018. Tables 1 and 2
analyse the data descriptions and summary statistics for the aforementioned variables.
Hence, we circumvent the obstacle of measuring unobserved expectations by utilizing a
widely accepted metric of peoples’ sentiment [4]. The ESI [5] is taken from the business and
consumer surveys of the Economic and Financial Affairs of the European Union (EU). The

Variable name Symbol Definition

Leverage LEV Fraction of non-current liabilities plus loans divided by shareholder funds
ESI ESI The ESI is a composite indicator made up of the individual opinion balances of

five confidence indicators having different weights
Return on
assets

ROA Fraction of net profit before tax plus interest divided by total assets

Size SIZE Natural logarithm of total assets
Sales SALES Annual sales over total assets

Variables Obs Mean Max Min Std. dev

LEV 2,156 5.454545 146.35 0 11.64963
ESI 2,156 96.29714 110.73 83.68 8.608429
ROA 2,156 0.0260158 1.61 �0.86 0.0949018
SIZE 2,156 7.476031 10.23988 0 2.191244
SALES 2,156 0.6933395 20.39 �0.65 1.183734

Table 1.
Data description*

Table 2.
Summary statistics
(154 firms, 2005–2019)
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Directorate-General for Economic and Financial Affairs conducts regularly harmonized
surveys for different sectors of the economies in the EU and in the applicant countries. The
data are derived from monthly surveys addressed to representatives of the industry, the
services, retail trade and construction sectors, as well as to consumers. The inclusion of ESI
exerts ex ante expectations since it is inherently forward-looking. An upward (downward)
movement of the sentiment indicator implies that sentiment in the current period has
improved (deteriorated) relative to the last period.

This measure has the following advantages: (1) it is an overall measure of sentiment
embodying various aspects of the economic environment, (2) it is as close to ex ante
expectations as possible since (ESI) is inherently forward-looking, (3) it is a direct measure of
perceived collective level of sentiment since it is based on the answers of the business
community rather than estimated, without imposing any ad hoc assumptions regarding their
expectations formation mechanism, (4) it is time-varying and finally, (5) incorporates the
expectations both of the supply and demand sides. Although, ESI possesses the above
properties which render it an attractive measure of expectations, it also has a number of
disadvantages. ESI although measured quantitatively, it clearly suffers from the lack of a
direct comparison and therefore interpretation of a unit movement at different points of the
scale. For instance, no straightforward comparison can be made between a unit increase, say
from 91 to 92 and an increase from 92 to 93. In other words, ESI can only be used as an
indicator of the general tendency of sentiment, showing the direction rather than the
magnitude.

Our priors are

(1) γ1 & γ2 < 0 stating that when firms are capable of generating operational income
via their sales output, they tend to depend more on their own funds. The lag of sales
also gives a dynamic dimension in this relationship.

(2) γ3 < 0 as according to pecking order theory, profitable companies will give priority
to internal financing unless it is exhausted.

(3) γ4 > 0 since large firms face relatively lower risk of default and suffer less from
informational asymmetries. Control for investment opportunities.

(4) γ5 > 0 since leverage is considered as a procyclical [6] variable, firms during
economic expansions tend to borrow more

4. Discussion and results
A fixed effects estimation procedure [7], with intercepts allowed to vary across firms, was
employed to examine the relationship between investment and internal cash flows. The
Hausman (1978) test indicated fixed effects as the appropriate specification. Table 3 reports
the estimated results for Eqn (1).

Leverage shows a significantly positive dependence on size, which is used as a proxy for
the severity of possible financial constraints. This finding was expected as information
asymmetries are likely to be more severe for small firms rather for large ones (see, for
example, Gertler, 1988; Hu and Schiantarelli, 1994; Gilchrist and Himmelberg, 1998;
Audretsch and Elston, 2002; Gonzalez, 2012; Vithessonthi and Tongurai, 2015). Indeed, Rajan
and Zingales (1995) recognize that this positive relationship is due to the fact that larger firms
face lower bankruptcy costs and thus, a lower bankruptcy probability. Current sales seem to
exert no significant effect, while past sales are negative and significant. This reflects that
when the firm’s output increases and thus, the cash inflows, the need for external financing
weakens.
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Moving now to the parameters of interest, expectations, via the dynamics of ESI, appear as an
important driving factor of financial structure. This is consistent with previously reported
findings, where various sentiment measures contain significant forecasting power over
economic decisions. Indeed, there is sound econometric evidence suggesting that confidence
indicators can lead economic activity, such as gross domestic product (GDP), and also demand
components such as capital if not causing them (Matsusaka and Sbordone, 1995; Bodo et al.,
2000; Santero and Westerlund, 1996; Bodo et al., 2000; Lee and Shields, 2000; Lovell and Tien,
2000; Desroches and Gosselin, 2002; Mourougane and Roma, 2002; Utaka, 2003). However, and
contrary to our expectations, the effect on leverage is negative, meaning that when peoples’
perception is optimistic/pessimistic, the dependence on external financing is reduced/increased.
Recall that ESI is a forward-looking indicator providing an overall conditional assessment of
future economic conditions, which may contain a signal for future results of current decisions.
Following previous literature (e.g. Kiyotaki and Moore, 1997; Levy and Hennessy, 2007; Frank
and Goyal, 2009), one should expect that when the market conditions are advantageous,
economic agents would possibly bemore cautious in using external financing; hence, a positive
relationship would emerge. Indeed, and following the financial accelerator literature, first
developed by Bernanke et al. (1996), during an expansion, when monetary policy is relaxed,
most of firms can finance the undertaken projects by using retained earnings while balance
sheets are strong. In these periods, the demand for external finance is likely to be low.

However, one should consider a serious conditionality of the sample under scrutiny in our
analysis trying to explore an alternative interpretation. Almost the 75% of the time span of
our sample is linked to a period in which the Greek economy faced the most dramatic drop in
its economic activity following a tight economic adjustment programme forced by the
European Central Bank (ECB), International Monetary Fund (IMF) and European
Commission. During this abnormal period, we have witnessed a disruption of the
traditional transmission channels of monetary policy cutting off companies from external
financing. In general, Greek businesses had actual no access to external financing and in
particular listed companies were not even able to issue new shares as the stock market had
plunged [8]. Hence, the reduced ability to access credit-drives businesses to depend solely on
internal funds or even pause their operation. Indeed, during a recession, firms with weak
balance sheets cannot have easy access to external finance because of the reduction in asset
values and networth, thus raising the incidence of credit rationing for all firms cancelling new
investment plans. Within this unprecedented context, any effect of expectations can turn to
become misleading.

Finally, our results provide evidence that the higher the profitability as depicted by the
ROA, the less the firm might depend on external financing (Adair and Adaskou, 2015).

Variable Eqn (1)

ROA �6.825* (4.01)
SIZE 1.165*** (0.29)
SALES �0.020 (0.16)
SALESt�1 �0.286** (0.093)
ESI �0.108** (0.046)

DIAGNOSTICS
R2 6.13%
F-test 7.52 (0.00)
Time dummies, F-test 2.12 (0.018)

Note(s): value in brackets t-stat. (*) denotes significance at the 10% level and (**) denotes significance at the
5% level. The joint test of all dummies equal to 0 is rejected at the 5% significance level

Table 3.
Estimation results
(dependent variable:
leverage)
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Indeed, a significant and negative relation exists between profitability and debt structure at
10% threshold. This result confirms the existence of the pecking order theory against the
trade-off theory as highly performed firms will give priority to own funds (e.g. Rajan and
Zingales, 1995; Booth et al., 2001; Huang and Song, 2002; Fan et al., 2006; De Jong et al., 2008;
Chakraborty, 2010; Kayo and Kimura, 2011).

5. Conclusions
We empirically explored the determinants of the financial structure upon a panel of 154Greek
publicly traded companies over the 2005 to 2018 period. Essentially, we restricted the
investigation to outcomes stemming from firms that are mainly the refection of the economy
since as listed are mainly the most mature and large companies in the country. The setting is
based on the assumption that the debt structure decisions stem from deviations from the
neoclassical approach leading to capital market imperfections. Besides the a priori known
balance sheet items, we examined the role of performance and the role expectations played in
shaping businesses’ behaviour when forming their capital structure. Essentially, we
attempted to identify which of the dominant capital structure theories better explain the
relationship between profitability (via ROA) and leverage and eventually the borrowing
behaviour of Greek listed companies.

The findings offer evidence of patterns of pecking order behaviour and thus for the
necessity of internal financing over external debt. We also extended the set of determinants
by investigating the effect of macroeconomic conditions on the debt decision of firms.
Contrary to our expectations, short-run beliefs of economic agents appear to play a negative
role in leverage. This result is justified due to the highly extreme and abnormal conditions
faced the Greek economy during the period under investigation.

The direct implication for policymakers is to be able to create the proper macroeconomic
conditions that facilitate the access of companies to debt financing alleviating possible
informational asymmetries such as adverse selection and moral hazard. Although
expectations follow up from economic conditions, policymakers have the power to create
the necessary institutional framework. Indeed, as Pindando et al. (2017) highlight, the
promotion of the information flow between parties in the lending process will act beneficially,
especially during economic contractions as in the case of Greece. In this line, Freel et al. (2012)
support that in countries which have achieved to reduce information asymmetries, firms have
easier access to credit.

Notes

1. The irrelevance of capital structure was founded upon a number of restrictive assumptions ignoring
transaction costs, taxes or inflation, the equality of borrowing and lending rates and independence of
financing and investment decisions.

2. Banks, leasing, holding and insurance companies were excluded from the sample. 43 out of 154
stocks were at least once year under suspension throughout the period under investigation.

3. We make use of a non-current debt measure as dependent variable because of our focus on how the
effect of macroeconomic factors affects firm’s capital structure (Korajczyk and Levy, 2003).

4. For a good review, see Kallandranis Christos PhD Thesis 2007: “Topics on the Dynamics of Capital
and Labour Demand: An Empirical Analysis”.

5. The ESI is a composite indicator made up of the individual opinion balances of five confidence
indicators having different weights (industrial confidence indicator: 40%, services confidence
indicator: 30%, consumer confidence indicator: 20%, retail trade indicator: 5% and construction
confidence indicator: 5%). Each indicator is calculated as the simple arithmetic average of the
(seasonally adjusted) balances of answers to specific questions.
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6. Since collateral values are likely to be procyclical and firms borrow against collateral, leverage
should be procyclical as well (Pindando et al., 2017).

7. For space considerations, estimation results obtained using the random effects estimator are not
reported here, even though the results do not change dramatically. The results are available upon
request.

8. Note that from 2009 to 2018, the sentiment indicator in Greece was plunged staying almost
consistently below the 100-unit threshold, and during this time, there was a deleveraging process by
firms in order to secure their place amidst the economic turmoil.
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