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Abstract
There is plenty of evidence that judicial efficiency reduces credit rationing and 
increases lending. In contrast, inefficient courts may lead to borrowers’ opportun-
istic behavior and, as a result, decrease loan performance and the availability of 
credit. We combine caseload data from commercial courts in Serbia with micro-data 
on company loans to study the impact of judicial efficiency on loan performance. 
We document the presence of a robust negative relationship between the clearance 
rate and the number of days in arrears for companies from the districts under cor-
responding court jurisdictions. We use financial ratios, industry dummies and time 
fixed effects to control for the usual determinants of payment ability.

Keywords Court efficiency · Contract enforcement · Payment arrears · Clearance 
rate · Credit market

JEL Classification K41 · G21 · C23

1 Introduction

There is a broad consensus that the quality of institutions is closely related to eco-
nomic performance. This conjecture is intuitive and supported by a body of empiri-
cal findings (see, for example, North, 1994). After all, agents operate in a specific 
economic environment, which feeds back and affects their microeconomic decisions. 
If the impact is strong enough, the agents’ actions result in a measurable aggregate 
effect.

The quality of institutions can be tied to economic performance along vari-
ous dimensions. Among the first such relationships explored in the literature was 
between financial structure and economic development (Schumpeter, 1934). A 
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broader perspective is to consider an association between the development of capital 
markets and financial institutions in general, on the one hand, and macroeconomic 
performance on the other (Levine, 2005). This question is relevant because it may 
guide economic policy, particularly in underdeveloped economies. The evidence of 
a causal link between the development of financial markets and institutions and eco-
nomic growth is substantial in developed (King & Levine, 1993; Levine & Zervos, 
1998) and emerging markets (Sahay et al., 2015) alike. The quality of regulation and 
institutions, in general, seems to have an impact on bank performance (Ben Naceur 
& Omran, 2011).

Economic development is also closely related to the quality of the legal system 
(Acemoglu & Johnson, 2005; Alesina et al., 2005; Djankov et al., 2002; La Porta 
et al., 1998; Peev, 2015). This link mostly relies on the degree of protection of lend-
ers, which leads to financial deepening. In particular, the size of debt and equity 
markets is positively associated with creditor protection (Djankov et al., 2003; La 
Porta et al., 1997). Legal institutions can also affect economic activity in other vital 
ways. They play a crucial role in reducing transaction costs and limiting opportun-
istic behavior. For example, suppliers typically undergo a costly set of actions to 
establish a long-term relationship with their clients. In the presence of poor contract 
enforcement, there is a strong incentive on the side of buyers to default on their 
contractual obligations. Rational suppliers will then anticipate this deviation and 
adjust their prices to accommodate the legal uncertainty (Chemin, 2009). Therefore, 
a functional legal system hinders the incentive to veer from contractual terms (Wil-
liamson, 1985).

Uncertainty about contract enforcement introduces additional frictions faced by 
firms. Apart from an increase in search and transactional costs, it affects recruit-
ing policies (Autor, 2003) and firms’ entry and exit rates (Melcarne & Ramello, 
2020). Moreover, it can lead to substantial financial constraints. If the lenders have 
difficulties recovering their loans or facing high contract enforcement costs, bor-
rowers will have a stronger incentive to undergo a strategic default. Again, lenders 
will take this into account under rational expectations. In equilibrium, the firms are 
either rationed out of the credit market or face increased interest rates or collateral 
requirements. Jappelli et  al. (2005) convincingly show this point theoretically and 
provide evidence from Italy. Similar empirical results have been obtained for Brazil 
(Costa et al., 2008), India (Visaria, 2009) and Spain (Mora-Sanguinetti et al., 2017). 
This opportunistic behavior of borrowers may further impact banks’ liquidity, who 
become vulnerable to a run-like behavior (Schiantarelli et  al., 2016). Judicial per-
formance plays a crucial role in reducing endogenous uncertainty in the markets.1 
A sound legal system is a catalyst for entrepreneurial activity (Ippoliti et al., 2015).

In this paper, we explore the nexus between court efficiency and loan perfor-
mance. First, we develop a theoretical model to describe opportunistic behavior by 
the borrowers incentivized by an inefficient judiciary system. The model is an exten-
sion of Jappelli et al. (2005). Entrepreneurs ask for credit to finance their projects 

1 There is a distinction between two measures of judicial performance: efficiency and effectiveness (or 
efficacy). This important distinction is thoroughly analyzed in Marciano et al. (2019).
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that have exogenous returns. We show that judicial inefficiency may influence not 
only the ex-ante availability of credit and cost of borrowing but also the probability 
of default on loan repayments. We then illustrate this point empirically using case-
load data from commercial courts in Serbia. We link companies with the districts 
under respective court jurisdictions. The micro-data on company loans provides evi-
dence for a robust negative relationship between the clearance rate and the number 
of days in arrears. We control for the usual determinants of payment ability using 
financial ratios, industry dummies and time fixed effects.

The remainder of the paper is organized as follows. In Sect.  2, we outline the 
theoretical model. Section 3 describes the panel data we used in the empirical part 
of the paper. Our main results are presented and discussed in Sect. 4. Concluding 
remarks are given in Sect. 5.

2  Model

Consider an economy with a single consumption good, existing through a single 
period with two dates, t= 0 and t= 1. The economy consists of competitive firms 
(F) and banks (B). Their optimal behavior will be modeled through the correspond-
ing representative agents having rational expectations. Households act “passively” 
in this economy by providing an exogenous stock of deposits D , used as a financing 
source for the banks. The government borrows in the open market by issuing bonds 
to finance public spending. The bond price implicitly sets the (exogenous) risk-free 
interest rate r . We will assume that the deposits are fully insured, and therefore also 
riskless. Thus, the bonds and the deposits are perfect substitutes for the households.

2.1  Firms

Firms have to borrow capital from the banks to finance their risky projects. At t
= 0, firms have no liquid assets. Each firm i must raise an investment equal to Li by 
applying for a bank loan. They can pledge any illiquid assets they might have in the 
form of collateral worth Ci . Projects yield an exogenous return equal to Ri , which is 
observable only ex-post, at t= 1. However, at t= 0, each firm i observes the distribu-
tion function Fi(∙) of their project’s return. The distribution function is continuous 
and strictly increasing. We will assume that the firms only select the projects with 
a positive expected net present value, such that the expected return �i is higher than 
the loan interest rate ri , i.e., 𝜇i > ri . Firms that are not able to find such projects will 
not apply for the loan.

2.2  Banks

At t= 0, banks choose the total supply L of loans extended to firms at interest rates 
ri , and the level of demand for deposits D . Banks can also invest the amount B in 
government bonds. The bank equity E must satisfy minimum capital adequacy 
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requirements set by the banking regulator (here, absorbed into the “government”). 
For simplicity, we will assume there are no fractional reserve requirements on the 
bank deposits.2

Banking technology is captured through operating costs of managing the total 
volume of loans and deposits, as well as the cost of screening the firms’ technology 
and determining the project distribution function Fi(∙) for each firm i= 1, 2, …, n . 
For simplicity, we will assume that the technology is linear in the total amount lent 
to the firms, with a marginal cost equal to q . The screening allows the banks to dif-
ferentiate between the firms with respect to their risk-return tradeoff. Upon screen-
ing, banks will set a specific interest rate ri for each firm i.

If a project provides an insufficient return, a firm may default on its loan. Firm 
i defaults involuntarily if Ri < ri . In that case, the bank will attempt to recover the 
loan through the court. As in Jappelli  et al. (2005), we will assume that the bank 
recovers a fraction �L of the project’s payoff 

(
1 + Ri

)
Li and a fraction �C of the col-

lateral Ci . Both fractions are fixed and observable by the agents ex-ante, at t= 0. 
They represent the measure of judicial efficiency: more efficient courts will have �L 
and �C closer to one, while inefficient courts will have these parameters closer to 
zero. The inefficiency can be regarded as a combination of weak contract enforce-
ment and a lengthy trial process, as both conditions decrease the present value of the 
repayment.

Legal inefficiency may incentivize a firm to default on its loan voluntarily (i.e., 
strategically), even if the project return is higher than the interest rate, Ri ≥ ri . In 
that case, a firm may refuse to pay unless brought to court by the lender. However, 
if the legal inefficiency is sufficiently high, the lender can recover only a fraction 
of the final value of the assets, while the borrower retains the rest. This fraction is 
a combination between the amount recovered from the project’s cash flows and the 
firm’s collateral and equals �L

(
1 + Ri

)
Li + �CCi . Since both �L and �C are known 

ex-ante by the firms, if either of these fractions (or both of them) is sufficiently low, 
the firms will have an incentive not to repay the loan and let the lender recover a 
relatively smaller amount of the firm’s assets through the court.3 Strategic default is 
therefore an opportunistic threat by the borrower to For firm i , this happens when-
ever the total cost of loan recovery through the court is smaller than the outstanding 
amount of the loan (principal plus interest), i.e. if:

In this case, the amount that the representative bank recovers at t= 1 is smaller 
than the agreed loan repayment.

𝜙L

(
1 + Ri

)
Li + 𝜙CCi <

(
1 + ri

)
Li.

3 An alternative view of judicial inefficiency costs, given by Jappelli et al. (2005), is that �
L
 and �

C
 are 

not retained by the borrower but instead can be interpreted as a tax on credit activity. From this perspec-
tive, the tax measures dissipation by the judicial process and can be avoided by settling out of court. 
The inefficiency associated with collateral recovery, �

C
 , can also be attributed to misestimating collateral 

value, liquidity costs, or volatility.

2 Introducing fractional reserve requirements in the form of balances with the central bank would be a 
simple technical extension, but with no fundamental qualitative impact on our results.
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Taking everything into account, the representative bank solves the following 
profit maximization problem:

subject to

where ci ≡ Ci∕Li is the collateral coverage ratio, and 1X denotes the indicator func-
tion, having the value of one if the condition X in its subscript is met and zero oth-
erwise. The third constraint in the optimization problem (1) represents the usual 
accounting identity applied at t= 0, while the last constraint corresponds to the capi-
tal adequacy requirement. The parameter � is the minimum capital adequacy ratio.4

The representative bank can ensure loan repayment and provide a disincentive 
to strategic default by setting the interest rates at the level that does not exceed the 
expected payoff from the recovery, conditionally on the project return being higher 
than the interest rate:

for each firm i . Furthermore, the capital adequacy constraint in (1) is binding if the 
expected profit from lending is positive.

2.3  Equilibrium

The equilibrium is entirely determined by the values of endogenous interest rates ri 
that clear the market for loans (supplied by the banks and demanded by the firms). 
It is straightforward to verify that the first-order condition for the optimization prob-
lem (1) reads:

max
{Li, B,D}

�
(
ΠB

)

(1)

ΠB =

n∑

i=1

[
min

{
1 + ri ,𝜙L

(
1 + Ri

)
+ 𝜙Cci

}
1Ri≥ri

+
(
𝜙L

(
1 + Ri

)
+ 𝜙Cci

)
1Ri<ri

]
Li + (1 + r)B + D − (L + B) − (1 + r)D − qL,

L =

n∑

i=1

Li

L + B = D + E

E ≥ �L,

(2)1 + ri ≤ �L

(
1 + �

(
Ri|Ri ≥ ri

))
+ �Cci

(3)

(
1 + ri

)(
1 − F

(
ri
))

+
[
𝜙L

(
1 + �

(
Ri|Ri < ri

))
+ 𝜙Cci

]
F
(
ri
)
= 1 + q + r(1 − 𝜅)

4 Under Basel 3, the current regulatory framework for financial institutions, � = 0.08.
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for each firm i . Therefore, banks will set the interest rates such that the expected 
return from lending, which results from interest income conditionally on repayment 
plus the recovery payoff conditionally on loan default, becomes equal to their mar-
ginal management costs.

To ensure that the lending is, on average, profitable for each loan, the banks 
will impose a collateral requirement such that

for every i . The minimum collateral requirement given by (4) is obtained from the 
first-order condition when the constraint (2) is substituted into (3) as equality. Since 
condition (4) is sufficient for the profit from lending to be positive on average, the 
banks will exploit the full lending capacity allowed by their equity base.

All firms with an insufficient level of collateral to fulfill their investment needs, 
such that Ci < cmin

i
Li , will not be financed. This credit rationing is similar to the 

one described by Jappelli et al. (2005). The magnitude of cmin

i
 decreases with �L 

and �C , implying that rationing decreases with improved judicial efficiency. Con-
versely, for any firm with sufficient collateral to cover the loan losses on average, 
banks will simply set the interest rate to equate the intermediation margin with 
the marginal cost, i.e., ri = q + r(1 − �) . This happens only if

(4)ci ≥ cmin

i
≡

1 + q + r(1 − �) − �L

(
1 + �i

)

�C

,

Fig. 1  The impact of judicial efficiency on equilibrium interest rates
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Since 𝜇i > ri , we have that �
(
Ri|Ri < ri

)
< 𝜇i for any ri , and thus cmin

i
< cmax.

We can analyze the equilibrium interest rates visually. In Fig. 1, the horizontal 
line represents the right-hand side of Eq. (3), while the smooth solid curve shows 
the left-hand side of the same equation. The intersection of these two lines gives 
the equilibrium interest rate r∗

i
 . The 45-degree dotted parity line corresponds to 

the cases where ri = q + r(1 − �) , which holds for the firms having collateral cov-
erage ratio satisfying inequality (5). The equilibrium rates are higher for all other 
firms, ceteris paribus, but bounded above by condition (2).

Note that all the factors multiplying �L and �C in the second term in Eq. (3) are 
positive. Intuitively, the second term represents the expected recovery rate, con-
ditionally on a strategic default. Hence, the slope of the curve that corresponds to 
the left-hand side of Eq. (3) increases with �L or �C . This increase is illustrated by 
the dashed curve in Fig. 1. The intersection point corresponds to a new equilibrium 
interest rate r∗∗

i
 , which is lower than r∗

i
 . Similarly, a decrease in �L or �C would result 

in equilibrium with a higher interest rate. Therefore, better judicial efficiency results 
in higher loan recovery rates, which lowers the borrowers’ incentive for opportunis-
tic behavior. If fewer firms opt for strategic default, the lenders can reduce the inter-
est rates in equilibrium.

Lower equilibrium interest rates are also associated with lower default risk. 
Namely, under condition (2), the probability of default for firm i is given by

Since F(∙) is a strictly increasing function, we have F
(
r∗∗
i

)
< F

(
r∗
i

)
 . Therefore, 

an improvement in judicial efficiency implies a decrease in the probability of default. 
The mechanism behind this effect is intuitive. If contract enforcement mechanisms 
are efficient enough, the interest rates become lower, making it costly for some bor-
rowers not to repay their loans. The lenders can afford lower interest rates, trading it 
off for lower default risk. With more efficient courts, the banks’ expected profit will 
predominantly come from higher expected loan repayment. The impact of the higher 
recovery rate on profit will be reduced through the lower probability of default, cap-
tured by F

(
ri
)
.

3  Data

Our dataset combines caseload from commercial courts in Serbia with micro-data 
on commercial loans. The caseload data is retrieved from theMegadata Table of 
the World Bank.5 In particular, we use the information on the number of filings, 

(5)ci > cmax
≡

1 + q + r(1 − 𝜅) − 𝜙L

(
1 + �

(
Ri|Ri < q + r(1 − 𝜅)

))

𝜙C

.

PDi = ℙ
(
Ri < ri

)
= F

(
ri
)
.

5 The data is publicly available at http:// www. mdtfj ss. org. rs/ en/ serbia- judic al- funct ional- review. Spe-
cifically, the Megadata Table contains information from five court types (Appellate Courts, Higher 
Courts, Basic Courts, Commercial Courts and Misdemeanor Courts), and three Public Prosecutor Offices 
(Appellate, Higher and Basic). The information covers case statistics, human resource data and court 
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dispositions and pending cases from commercial courts in Serbia. The data covers 
all 16 commercial courts during the period between 2010 and 2013.6

The loan data was manually constructed using a unique database from a commer-
cial bank, a member of one of the major regionally active banking groups in Serbia. 
The data consists of an unbalanced panel of loans extended to companies and entre-
preneurs between 2008 and 2012. Each entry contains various details related to the 
borrowers and loans, including the number of days in arrears, ranging between 0 
and 3564 days, with an average of 91.7. All the data on the borrowers was available 
directly from the database, i.e., it was the bank’s proprietary data that did not require 
linking with other external sources.

During the observation period, this portfolio accounted for 6.5 percent of all the 
loans extended to businesses in Serbia.7 By net assets, the bank was in the seventh 
position out of 30 banks with a market share of 6 percent, while in total deposits and 
taken loans, it participated with 5 percent. The fraction of bad loans in the bank’s 
overall portfolio was around 19.0 percent of total placements, compared to the coun-
try average of 19.9 percent at the end of the observation period. In terms of the busi-
ness model, around 80 percent of the bank’s placements were approximately equally 
allocated to SMEs and retail clients, and the remaining 20 percent were invested in 
corporate loans and government bonds.8 Thus, in many aspects, the portfolio was 
typical for a commercial bank operating in Serbia during the sample period.

Since each loan in our sample is extended to a particular company or entrepre-
neur, we match the postal address of the business entity’s headquarters with one of 
the 29 administrative districts, and then each district with one of the 16 courts based 
on the court jurisdiction.9 Further, we follow Heyman et al. (2008) and remove all 
observations involving firms with 0–2 employees to eliminate the influence of com-
panies founded predominantly for fiscal optimization motives. This removal also 

9 The map of court jurisdictions by districts is available at https:// portal. sud. rs/ sr/ inter aktiv na- mapa- 
sudova.

Footnote 5 (continued)
financing. The case statistics include total filings, number of cases pending at the beginning of each year, 
number of dispositions, the average time to disposition, number of cases pending at the end of each year, 
and number of decisions rendered by each court that were successfully appealed by a higher-level court. 
The human resource data contain the number of permanent budgeted positions in courts, the number of 
vacancies for permanent positions, the number of temporarily filled positions, judges’ salaries for each 
court, and lay judges. The court financing data include the approved budget, the actual expenditures, 
arrears and court fees.
6 The role of commercial courts in Serbia, with a particular focus on Bankruptcy Law, was recently stud-
ied by Radović and Radulović (2018). They argue that company owners in Serbia are typically unwilling 
to give up their equity in the event of loan default. As a result, the creditors tend to avoid debt write-offs 
and debt-to-equity swaps as a mechanism. Therefore, despite an expedited corporate restructuring frame-
work allowed by the Bankruptcy Law, the pre-arranged reorganization plans are rarely used in practice, 
introducing additional inefficiency in the local commercial court practice.
7 The source of information in this paragraph is the bank’s annual report for 2012.
8 A substantial fraction of the retail portfolio was in housing loans, reflecting the banking group’s corpo-
rate policy. Housing loans were also driven by heavy government subsidies for new housing units during 
the observation period. The rest was predominantly placed in consumer and refinancing loans. However, 
in our dataset, we use loans to businesses, so the detailed structure of individual loans is irrelevant.
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helps us eliminate the loans effectively issued to individuals only formally through 
their businesses. We also exclude utilities, public administration and any other legal 
entity having direct financing or implicit guarantees from the central or local gov-
ernments. This procedure results in a final sample of 20,727 loan-year observations.

Our primary independent variable is the clearance rate. It is adopted as a bench-
mark measure of judicial efficiency by the European Commission for the Efficiency 
of Justice (CEPEJ, 2014) and used in some previous studies (see, for example, 
Buscaglia & Ulen, 1997, or Ippoliti et al., 2015). It is the ratio of resolved to incom-
ing cases. We define it here for each commercial court in a given year. More pre-
cisely, for a loan i extended to a business entity under the jurisdiction of the court k , 
we define the clearance rate as:

where ND
k,t

 is the number of dispositions during period t , while NF
k,t

 is the number 
of new court filings (i.e., the number of new cases added to the docket) during the 
same period. The clearance rate reflects the capacity of the legal system to manage 
the caseload. Intuitively, more efficient courts react more swiftly to the demand for 
dispute and should, therefore, have higher values of CRk(i),t.10 A clearance rate of one 
implies that the number of dispositions is the same as the number of lawsuits filed 
within the period t . If a court can resolve the backlog cases faster than the inflow 
of new filings, then the clearance rate will be above one, and the stock of pending 
lawsuits will tend to decrease. In contrast, the clearance rate below one indicates that 
the court cannot handle the incoming cases and implies inefficiency.

The set of control variables contains the common factors of the companies’ loan 
repayment ability in our sample. These include the indicators of financial health, 
such as liquidity, leverage, profitability, efficiency and asset growth; loan-specific 
factors, for instance collateral coverage and loan age; and company-specific factors, 
e.g., company age and size. All variables expressed in monetary units are scaled 
by converting to ratios to avoid heteroskedasticity, exchange rate, and company 
size effects. Accordingly, our liquidity measure is the ratio of cash to short-term 
financial payables. We expect this measure to be inversely related to the number 
of days in arrears since higher liquidity improves loan repayment. The leverage is 
defined as the ratio of the sum of short- and long-term payables and equity capital. 
High-levered companies are more financially constrained and thus more likely to 
default on loan payments. Therefore, the influence of leverage on days in arrears 
should be positive. The profitability measure is constructed as the ratio of EBITDA 
to total assets. More profitable firms should have a lower frequency of loan defaults. 
Hence, this ratio should have a negative impact on days in arrears. We capture busi-
ness efficiency through the fraction of the company’s profit spent on payroll. More 

(6)CRk(i),t =
ND
k,t

NF
k,t

,

10 The clearance rate is often criticized for neglecting the resources employed by courts. For example, 
the court budget and staff may influence a proper assessment of the overall efficiency. Some alternatives, 
such as technical efficiency score, have been proposed recently (Ippoliti et al., 2015).
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specifically, we apply the ratio of wages to EBITDA. This intuition leads to a neg-
ative expected sign of the wages-to-profit ratio. However, the positive sign of the 
corresponding beta coefficient can also be justified since it may be explained by a 
higher level of investments and lower dividend payout ratios. Finally, we measure 
the asset growth by the ratio of relative year-to-year changes in total assets, in per-
cent. Companies with better growth during the life of a loan should be better in loan 
repayment, so the corresponding beta coefficient should be negative.

The influence of loan-specific controls, such as collateral coverage introduced in 
Sect. 2, should also be considered. Loan age, measured in years, is the difference 
between the observation date and the loan disbursement date. Loans typically have 
low default rates at the beginning and the end of their life. Intuitively, loan perfor-
mance is relatively good in the early stages since banks can screen good borrowers. 
Also, if a borrower survives until the end of the lifetime of a loan, the chances are 
reasonably high that the loan will be fully repaid. To capture this effect, we also 
include the quadratic term of the loan age, expecting the “inverted cup” shape, i.e., 
a positive beta coefficient associated with the loan age and a negative one associated 
with the loan age squared.

It is also essential to control for company-specific factors, such as the relation-
ship with the bank, company age and size. Relationship status with the bank is a 
dummy variable, having a value one if the company had an account with the bank 
before being granted a loan and zero otherwise. The age is measured as a difference 
between the observation date and the company establishment date (in years, rounded 
to the nearest integer). In our sample, it ranges between 0 and 67, with an average of 
11.7. The size is captured through the number of employees. After data cleansing, 
this number ranges from 3 to 10,583, with a mean of 49.0. The intuition is that all 
three company-specific variables should be negatively related to arrears, i.e., posi-
tively related to the loan performance: a relatively older and larger company having 
a relationship with the bank is most likely to be screened initially as good credit. 
However, a notable exception to this—perhaps oversimplified—intuition is older 
and larger, previously socially owned, companies. Unlike, for instance, local sub-
sidiaries of international corporations, such companies may have significant arrears 
from the past. Thus, we will allow for the possibility that the sign associated with 
company age and size may be ambiguous.

We further control for industry-fixed effects by introducing the industry dum-
mies. We construct these dummies based on the EU NACE codes (Eurostat, 2008). 
We split the industries into primary (agriculture, fishing and natural resources, cor-
responding to sections A and B of NACE classification), manufacturing (section 
C), construction (section F), retailing (section G), hotels and restaurants (section I), 
transport and communication (section H), and services and other industries (sec-
tions J, M, N, P, Q, R, S, T). As shown in Table 1, the companies in this study are 
on average relatively young (Panel B), small-to-medium in terms of the number of 
employees (Panel C), and operate primarily in the service, manufacturing and retail-
ing industries (Panel D).

Table 2 provides summary statistics for clearance rates by year and court juris-
diction. The mean clearance rate is 1.015, which implies that commercial courts in 
Serbia during the observation period have been, on average, disposing of the cases 
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roughly at the rate equal to the increase of new filings. Cross-sectionally, at the indi-
vidual court level, the clearance rate ranges between 0.855 and 1.173.

All continuous independent variables are winsorized at their 0.01 and 0.99 per-
centiles to reduce the impact of outliers. For the same reason, the dependent variable 
is winsorized at 0.05 and 0.95 percentiles. We summarize the descriptive statistics 
of the final dataset in Table 3. The columns represent the mean, the standard devia-
tion, the lowest decile, the median, the highest decile, and the inter-decile range.

A potential distortion of the results may arise if the bank’s location determines 
the number of cases in a particular commercial court. The bank’s corporate seat 
is in Belgrade, the capital. The largest number of loans, 6200 in total, or around 
30 percent, were extended to companies located in Belgrade (Court ID = 1 in 
Table  2). However, the bank had a very dispersed network of branches across 
the country: most loans were extended to companies outside of the capital. The 
fraction of all pending commercial court cases in Belgrade jurisdiction was sub-
stantially greater than the fraction in our sample. This fraction ranged between 41 
and 48 percent at the beginning and 40 and 50 percent at the end of the year. The 
correlation coefficient between the number of companies and the number of pend-
ing cases by jurisdiction is between 0.93 and 0.94. Therefore, the distribution of 

Table 1  Companies: breakdown by year, age and industry

Panel A: By year Panel B: By age in years

Year No. of obs % Age No. of obs %

2010 5483 26.45  ≤ 3 1235 5.96
2011 5328 25.71  > 3, ≤ 5 1519 7.33
2012 9916 47.84  > 5, ≤ 10 3830 18.48

 > 10, ≤ 15 2478 11.96
 > 15, ≤ 20 3170 15.29
 > 20, ≤ 25 795 3.84
 > 25 136 0.66
No data 7564 36.49

Total 20,727 100.00 Total 20,727 100.00

Panel C: By number of employees Panel D: By industry

No. of empl No. of obs % Industry No. of obs %

 ≤ 10 6458 31.16 Agriculture, fishing, nat. res 555 2.68
11–20 2173 10.48 Manufacturing 3025 14.59
21–50 2140 10.32 Construction 1290 6.22
51–100 974 4.70 Retailing 4127 19.91
101–250 825 3.98 Hotels and restaurants 242 1.17
 > 250 408 1.97 Transport and communication 762 3.68
No data 7749 37.39 Services/other 10,726 51.75
Total 20,727 100.00 Total 20,727 100.00
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the bank’s business clients matches the geographical distribution of companies 
across the country. A simple linear regression of the clearance rate by jurisdic-
tion on the corresponding number of companies in our sample gives a statistically 

Table 2  Clearance rate: 
breakdown by year and court 
jurisdiction

Panel A: By year Panel B: By court

Year (t) CRk(i),t No. of obs Court ID (k) CRk(i),t No. of obs

2010 0.830 5483 1 1.139 6200
2011 0.880 5328 2 0.938 1585
2012 1.189 9916 3 0.970 42

4 0.895 1653
5 1.023 732
6 0.964 835
7 0.904 563
8 1.173 531
9 0.855 3172
10 1.039 957
11 0.879 126
12 0.973 833
13 1.001 440
13 1.126 879
15 0.942 667
16 1.052 1512

Total 1.015 20,727 Total 1.015 20,727

Table 3  Descriptive statistics

Mean SD p10 Median p90 p90–p10

Days in arrears 88.593 277.193 0 0 245 245
Clearance rate 1.015 0.232 0.695 1.020 1.300 0.605
Liquidity 18.505 131.331 0.001 0.089 2.358 2.357
Leverage 5.508 11.817 0.415 2.145 10.930 10.515
Profitability 1.129 1.370 – 0.152 0.898 2.766 2.918
Wages to profit 0.114 0.354 – 0.038 0.063 0.343 0.381
Asset growth 0.079 0.459 – 0.103 0.001 0.265 0.368
Coll. coverage 18.683 37.698 0.000 0.000 100.000 100.000
Loan age 2.053 3.765 0.015 0.132 9.423 9.408
Loan age squared 18.390 35.942 0.000 0.017 88.790 88.79
Relationship 0.886 0.318 0 0 1 1
Company age 11.654 7.069 4 10 20 16
Number of empl 49.008 199.132 4 11 94 90
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insignificant coefficient of  10–5, indicating no sample selection bias where the 
bank’s location may distort our primary independent variable.

4  Results

We start with a bivariate analysis between the clearance rate and days in arrears. 
Table 4 presents the average values of days in arrears for each quintile of the ranked 
distribution of the clearance rate. In this table, Q5 represents observations corre-
sponding to the most efficient courts, while the most inefficient courts are grouped in 
Q1. The corresponding values of CRk(i),t are 0.871 and 1.282, respectively. As Table 4 
shows, the number of days in arrears for company loans monotonously decreases 
with the efficiency of commercial courts. The difference between the mean number 
of days for Q1 and Q5 is 22.733. The corresponding t statistic for the difference in 
means is highly significant. This result implies that a significant increase in court 
efficiency (here, captured by an increase of clearance rate by around 41 percentage 
points) reduces the number of days in arrears by about 23 on average.

The bivariate results illustrate our main point but do not control for other fac-
tors that may influence payment arrears. Therefore, we supplement this analysis by 
providing a multivariate panel-data regression with control variables described in 
Sect. 3. More specifically, we run the following regression:

where Yi,t is the number of days in arrears for loan i in period t , CRk(i),t is the clear-
ance rate defined by Eq. (6), �i,t is the set of control variables, �i are industry dum-
mies, and �t are time dummies.

Since our dependent variable is positive and discrete, we use Poisson regression 
for panel count data to measure the dependence described by Eq. (7). The results are 
summarized in Table 5. We show the variables in the first column of the table, and 
the second column indicates the expected sign implied by the economic intuition 

(7)Yi,t = �0 + �1CRk(i),t + �i,t� + �i� + �t� + �i,t,

Table 4  The link between 
judicial efficiency and days in 
arrears

Quintiles of the 
clearance rate

Days in arrears

Mean Standard deviation Number of 
observations

Q1 76.963 207.587 4,336
Q2 73.500 203.310 4,171
Q3 71.241 202.785 4,237
Q4 73.213 214.982 4,195
Q5 54.230 184.599 3,788
Total 70.183 203.404 20,727
Q1–Q5 22.733
t statistic 5.224***
p value 0.000
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behind each variable. The third, fourth, and fifth columns contain the results for 
pooled panel with robust standard errors, random-effects model and fixed-effects 
model, respectively. The multivariate analysis confirms the bivariate results and our 
central hypothesis: judicial efficiency reduces the number of days arrears. All three 
estimators provide consistent results.

We can interpret the Poisson regression coefficients of the clearance rate as fol-
lows. For a unit change in the clearance rate, the difference in the logarithms of 
expected counts will change by the respective regression coefficient, given the con-
trol variables are held constant. For instance, the random-effects and fixed-effects 
estimators have beta coefficients of around –  1.4. Therefore, if the clearance rate 
improves by 10 percent, the logarithm of the expected days in arrears will fall by 

Table 5  Poisson regressions

The symbols ‘?’ indicate that the sign of the corresponding beta coefficient is ex-ante unknown
The asterisks ***, **, and * indicate 1%, 5%, and 10% significance levels, respectively

Days in arrears Expected sign Pooled panel Random effects Fixed effects

Constant ? 1.572*** 1.369***
Clearance rate – – 0.937** – 1.429*** – 1.408***
Controls
Liquidity – 3.388 – 2.449*** – 116.965***
Leverage  + – 0.003 0.032*** 0.017***
Profitability – – 1.087*** – 0.457*** – 0.414***
Wages to profit  ± – 0.124 – 0.129*** – 0.326***
Asset growth – 0.061 – 2.604*** – 1.323***
Collateral coverage – 0.008*** 0.007*** 0.003***
Loan age  + 5.611*** – 0.473 – 0.720
Loan age squared – – 0.599*** 0.033 – 12.353***
Relationship – 1.131** 1.631*** 13.941
Company age  ± – 0.004 0.028 – 0.088***
Number of employees  ± 0.000*** – 0.001*** – 0.002***
Industry dummies
Primary ? – 0.072 1.128
Construction ? – 0.815** – 1.374***
Retailing ? – 0.508*** – 1.637***
Hotels and restaurants ? – 0.441 1.523
Transport ? – 1.651*** – 1.433***
Services/other ? – 0.824*** – 0.262
Time dummies
2011 ? 0.564** 0.869*** 1.561***
2012 ? 1.163*** 2.463*** 3.624***
Observations 6,518 6,518 6,518
Wald χ2 statistic 846.12*** 12,751.13*** 12,949.63***

pseudo R2 0.406
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about – 0.14, ceteris paribus. The average number of days in arrears in our sample is 
around 88.6. Hence, a 10 percent improvement in the clearance rate implies a drop 
in the average number of days in arrears to 77.0.

Several control variables have significant effects on loan performance. They are 
sufficiently robust across the estimators, in a sense that they display consistency in 
sign when they are significant. As expected, liquidity, profitability and asset growth 
tend to improve the loan performance, whereas leverage increases the expected 
number of days in arrears. Collateral coverage has a significant and positive sign 
of the beta coefficient. The positive sign seemingly contradicts the agency theory, 
which argues that collateral helps mitigate information asymmetry between the 
lender and the borrower. There is strong evidence that firms with better collateral 
coverage receive loans with more favorable terms (Berger & Udell, 1998). On the 
other hand, Francis et al. (2005), Minnis (2011) and Vander Bauwhede et al. (2015) 
find that leverage is negatively related to interest expenses. In other words, compa-
nies that can borrow at lower interest rates usually do so and accumulate substantial 
amounts of debt, resulting in higher risk. This intuition can be a potential explana-
tion for the positive sign.

Relationship dummy tends to have a positive sign, which is counterintuitive but 
could be a portfolio-specific trait. Due to the socialist heritage of some firms in the 
sample, using company age as raw data might be problematic, as it contains arti-
ficially high values in some cases. Instead, we use an ordered dummy following 
the age breakdown from Table 1 (Panel B). The variable has a significant negative 
impact on the number of days in arrears when the fixed-effects estimator is used. 
Other control variables are either insignificant or not robust across estimators.

The industry dummies in the pooled panel and random-effects model show that 
companies from the construction, retailing and transport industries have signifi-
cantly higher cost of debt than firms from the manufacturing sector. These indus-
try dummies enable us to capture unobservable differences in defaults of compa-
nies from different sectors. Time dummies are significant in the pooled-panel and 
random-effects regressions, indicating that economy-wide shocks may substantially 
impact loan defaults.

The results of Wald tests indicate the joint significance of the explanatory vari-
ables in the model. The null hypothesis of all coefficients being zero is overwhelm-
ingly rejected for all estimators. The pseudo-R2 in the pooled-panel regression is 
also sufficiently high.

5  Conclusion

Court efficiency improves loan performance by reducing the post-contractual oppor-
tunism of borrowers. We explore this relationship theoretically and empirically. We 
use a model with rational borrowers who finance their projects that have exogenous 
returns. The model shows that the court efficiency discourages borrowers’ oppor-
tunistic behavior and reduces the probability of default on the loans. This intuition 
is supported by panel data from Serbia, obtained by matching loan-level data with 
caseload data from commercial courts using the companies’ geographical location 
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that obtained the loans. Controlling for the usual determinants of payment ability, 
we find that the higher court-level clearance rate is associated with reducing the 
number of days in arrears.

Thus, this paper contributes theoretically and empirically to the growing litera-
ture on the nexus between judicial efficiency and economic costs in credit markets. 
While previous studies of this link mostly emphasize the relationship between court 
inefficiency and credit rationing and availability and terms of lending, we focus on 
the direct impact of uncertainty about contract execution on loan performance. An 
environment with predictable contract enforcement is vital for incentivizing entre-
preneurial activity. From a broader perspective, these issues are closely related to 
the link between institutional development and economic growth.

The paper improves the existing theoretical approaches to these crucial questions 
by introducing exogenous and firm-specific project returns. This strategy allows 
legal uncertainties to translate directly to payment arrears instead of inferred heu-
ristically from credit rationing, higher interest rates or more stringent collateral 
requirements. Our empirical results are obtained on a unique micro-level dataset 
involving details on individual company loans and commercial courts over time. The 
results open several avenues for further research on this topic, including using alter-
native measures of judicial efficiency or involving micro-data from other countries 
or regions.

Appendix—Additional robustness checks

In this Appendix, we perform various additional robustness checks of our main 
results. We address several issues here: missing data, questionable valuation of 
collateral by the bank, simultaneity bias, and other determinants of opportunistic 
behavior.

Missing data

This issue refers to the fact that our baseline regression model (Table 5) contains 
only 6,518 observations of a possible 20,727. The loss in the number of observa-
tions reflects the missing data problems associated with the firm-level covariates. To 
show that our main results are unaffected by the missing data problems, we here run 
a more parsimonious model in terms of the number of control variables. We present 
the results in Table 6, where we have included a subset of controls that achieves 
a minimal loss in the number of degrees of freedom. With 20,660 observations, 
we maintain the statistical significance of the clearance rate. The magnitude of the 
effect is a bit weaker than the regressions with a full set of controls. However, the 
loss in the number of observations does not affect our main findings. The tradeoff is 
that the additional covariates amplify the role of judicial efficiency.
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Collateral valuation

In Table 5, we found that the collateral coverage has a significant and positive sign 
of the beta coefficient across all estimators. We also provided economic intuition 
for this result, which seems to go against the usual agency theory. To show that the 
result is not an artifact of a potentially questionable valuation of collateral by the 
bank, we run the regression given by Eq. (7), but using a collateral dummy. In other 
words, we replace the collateral coverage ratio by a variable that has value one only 
if the loan has (any) collateral, and zero otherwise. The results are summarized in 
Table 7. The main conclusions remain unaffected by this variable change. In par-
ticular, the collateral dummy is significant and positive. Therefore, the results do not 
change qualitatively in comparison to the ones presented in Table 5.

Simultaneity bias

Simultaneity bias is related to a potential endogeneity issue related to the link 
between judicial efficiency and loan repayment behavior. In Sect.  4, we use 

Table 6  Effects of the missing data: regressions over a smaller number of variables

The symbols ‘?’ indicate that the sign of the corresponding beta coefficient is ex-ante unknown
The asterisks ***, **, and * indicate 1%, 5%, and 10% significance levels, respectively

Days in arrears Expected sign Pooled panel Random effects Fixed effects

Constant ? 3.159*** 3.875***
Clearance rate – 0.094 – 0.113*** – 0.079***
Controls
Collateral coverage – – 0.002*** 0.001*** 0.000**
Loan age  + 5.663*** 0.176*** 4.662***
Loan age squared – – 0.628*** – 0.057*** – 11.420***
Company age  ± – 0.217*** – 0.057*** – 0.068***
Industry dummies
Primary ? 0.089 0.183
Construction ? – 0.437*** – 0.074***
Retailing ? – 0.591*** – 0.402***
Hotels and restaurants ? – 0.504* – 1.506***
Transport ? – 1.235*** – 1.362***
Services/other ? 0.629*** 0.328***
Time dummies
2011 ? 0.168** 0.379*** 0.571***
2012 ? – 0.010 0.600*** 1.058***
Observations 20,660 20,660 20,660
Wald χ2 statistic 3,654.19*** 72,420.64*** 98,298.98***

pseudo R2 0.504
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court-level variation in the clearance rates to assess this link. However, the variation 
of repayment behavior across judicial districts might correlate mechanically with the 
caseload variation. If this was indeed the case, then poor loan performance of the 
firms operating in a judicial district can generate a higher number of new court fil-
ings in that district.

To address this issue, we run the same set of Poisson regressions as in Sect. 4, 
but using the lagged values of independent variables instead. The results are sum-
marized in Table 8. The lagged clearance rate maintains the significant and negative 
coefficients in all three regressions. Furthermore, the numerical values of these coef-
ficients do not differ substantially from Table 5. Therefore, the association between 
judicial efficiency and loan performance is a robust phenomenon that is not prone 

Table 7  Collateral valuation issues: regressions with a collateral dummy

The symbols ‘?’ indicate that the sign of the corresponding beta coefficient is ex-ante unknown
The asterisks ***, **, and * indicate 1%, 5%, and 10% significance levels, respectively

Days in arrears Expected sign Pooled panel Random effects Fixed effects

Constant ? 1.624*** 1.232***
Clearance rate – – 0.985** – 1.498*** – 1.470***
Controls
Liquidity – – 3.426 – 2.565*** – 100.487***
Leverage  + – 0.003 0.035*** 0.017***
Profitability – – 1.083*** – 0.502*** – 0.427***
Wages to profit  ± – 0.112 – 0.196*** – 0.365***
Asset growth – 0.046 – 2.302*** – 1.302***
Collateral dummy – 0.694*** 0.520*** 0.262***
Loan age  + 5.775*** – 0.506 – 0.776
Loan age squared – – 0.616*** 0.035 – 13.121***
Relationship – 1.108*** 1.678*** 14.957
Company age  ± – 0.003 0.124*** – 0.053*
Number of employees  ± 0.000*** – 0.001*** – 0.002***
Industry dummies
Primary ? – 0.043 1.420**
Construction ? – 0.789** – 1.471***
Retailing ? – 0.505*** – 1.702***
Hotels and restaurants ? – 0.392 1.230
Transport ? – 1.623*** – 1.433***
Services / other ? –0.810** – 0.248
Time dummies
2011 ? 0.528** 0.772*** 1.558***
2012 ? 1.162*** 2.435*** 3.705***
Observations 6,519 6,519 6519
Wald χ2 statistic 867.91*** 12,526.44*** 12,848.42***

pseudo R2 0.403
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to endogeneity caused by simultaneity bias. There seems to be a strong influence of 
court performance of firms’ opportunistic behavior and not the other way around. 
The firms’ loan repayment is, at least to some extent, influenced both by the past and 
the current ability of local courts to handle disputes.

A related concern refers to the bank’s policy about the timing of write-offs of 
bad loans from its balance sheets. The timing of the write-offs might matter as it 
influences the composition of loans outstanding in the bank balance sheet in a given 
period, on which the dependent variable is based. However, the write-offs do not 
seem to vary with the clearance rate at the local level. We can see this from Table 9, 
which reports the data on the fraction of outstanding loan value written off from the 
balance sheet, sorted by judicial district. There is no significant relationship between 

Table 8  Simultaneity bias: regressions with lagged independent variables

The symbols ‘?’ indicate that the sign of the corresponding beta coefficient is ex-ante unknown
The asterisks ***, **, and * indicate 1%, 5%, and 10% significance levels, respectively

Days in arrears Expected sign Pooled panel Random effects Fixed effects

Constant ? 4.563*** 8.110***
Clearance rate (lagged) – – 1.081*** – 1.823*** – 1.779***
Controls (lagged)
Liquidity – – 1272.399 – 261.978*** – 254.839***
Leverage  + – 0.003 0.016*** 0.017***
Profitability – – 1.032*** 0.029 0.041*
Wages to profit  ± 0.009 – 0.426*** – 0.433***
Asset growth – – 0.139 – 0.356*** – 0.350***
Collateral coverage – 0.004** 0.002*** 0.002***
Loan age  + 4.346*** – 4.120*** – 10.079***
Loan age squared – – 0.528*** – 5.210*** – 5.335***
Relationship – – 0.008 – 1.975*** – 1.968***
Company age  ± 0.135* 0.296*** 0.298***
Number of employees  ± 0.000 –0.000 0.000
Industry dummies
Primary ? – 0.636** 0.577
Construction ? – 0.433 – 1.583**
Retailing ? – 0.485** – 1.004*
Hotels and restaurants ? – 2.055*** – 3.736*
Transport ? – 0.994* – 4.226***
Services / other ? – 0.815* – 3.062***
Time dummies
2011 ? 0.458** 1.240*** 1.740***
Observations 906 906 906
Wald �2 statistic 313.76*** 3413.47*** 3393.27***

pseudo R2 0.445
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the fraction of loans written off and the clearance rate (correlation coefficient is 
0.02) or the dependent variable (correlation coefficient is –0.01).

Other determinants of opportunistic behavior

Apart from judicial efficiency, opportunistic behavior in loan repayment is likely 
to depend on the borrower’s financial conditions. Illiquid, financially constrained, 
and relatively smaller firms can be prone to loan delinquency. This effect may be 
amplified if the courts are less efficient. To capture it, we run a set of regressions in 
which we interact the clearance rate with liquidity, a proxy for the lack of financial 
constraints (equal to one minus the leverage ratio), and the firm-size dummy (equal 
to 1, 2 and 3 when the firm is micro, SME and large, respectively). The results are 
summarized in Table 10 11.

Even with the interaction terms, the clearance rate is still significant, with a nega-
tive coefficient in all three regressions. Control variables mostly maintain their sign 
and significance obtained in the main regressions (Table 5 ). The three additional 
interaction terms are highly significant in random-effect and fixed-effect regres-
sions and exhibit the expected negative sign with a single exception. Given high 
court efficiency, liquid, financially unconstrained and relatively larger companies 
are less likely to default on their loan payments. In the pooled-panel regression, the 

Table 9  Loan write-offs and 
court efficiency

Court ID (k) Fraction of loan value 
written off

CRk(i),t No. of obs

1 0.259 1.139 6200
2 0.189 0.938 1585
3 0.000 0.970 42
4 0.110 0.895 1653
5 0.409 1.023 732
6 0.050 0.964 835
7 0.178 0.904 563
8 0.000 1.173 531
9 0.245 0.855 3172
10 0.276 1.039 957
11 0.000 0.879 126
12 0.000 0.973 833
13 0.198 1.001 440
13 0.000 1.126 879
15 0.000 0.942 667
16 0.260 1.052 1512
Total 0.196 1.015 20,727

11 We exclude the liquidity from controls due to an extremely high correlation coefficient of 0.99 with 
the corresponding interaction term.
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liquidity- and leverage-related interaction terms are insignificant, while the size term 
is positive. The lack of robustness of this sign may be interpreted in another way. 
Larger companies may behave opportunistically and use strategic defaults more fre-
quently if the legal costs are smaller than potential reputational losses.

Another issue is related to loan-level heterogeneity. Namely, some loans may be 
more likely to drive borrowers’ opportunistic behavior than others. For instance, a 
loan with a relatively low level of collateral coverage extended to a company operat-
ing in an environment of low judicial efficiency may be more likely to end up in a 
legal dispute. We control for this effect using an interaction term between clearance 
rate and collateral coverage. Additionally, we introduce other loan-specific controls, 
such as loan maturity (as an alternative to loan age) and loan size (in millions of 
euros) at origination. The results are shown in Table 11.

Again, the clearance rate remains significant, with a negative coefficient in 
all three regressions. Loan maturity at origination has a significant and positive 

Table 10  Firm-level heterogeneity

The symbols ‘?’ indicate that the sign of the corresponding beta coefficient is ex-ante unknown
The asterisks ***, **, and * indicate 1%, 5%, and 10% significance levels, respectively

Days in arrears Expected sign Pooled panel Random effects Fixed effects

Constant ? 1.894*** 1.242***
Clearance rate – – 1.437** – 0.847*** – 0.786***
Controls
Leverage  + – 0.008 0.019*** 0.012***
Profitability – – 1.114*** – 0.487*** – 0.431***
Wages to profit  ± – 0.086 – 0.168*** – 0.390***
Asset growth – 0.030 – 2.801*** – 1.305***
Collateral coverage – 0.007*** 0.007*** 0.004***
Loan age  + 5.664*** – 0.310 – 0.273
Loan age squared – – 0.605*** 0.016 – 12.321***
Relationship – 0.956** 1.586*** 13.727
Company age  ± – 0.022 0.060* – 0.079**
Number of employees  ± 0.000** – 0.001*** – 0.002***
Interaction terms
CR × Liquidity – – 0.006 – 0.004*** – 0.165***
CR × (1 – Leverage) – – 0.003 – 0.003*** – 0.000
CR × Firm size – 0.308** – 0.088*** – 0.172***
Industry dummies (included but not shown)
Time dummies
2011 ? 0.568** 0.860*** 1.526***
2012 ? 1.283*** 2.372*** 3.422***
Observations 6518 6518 6518
Wald �2 statistic 927.35*** 12,729.20*** 12,939.83***

pseudo R2 0.411
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sign–higher maturity implies a higher probability of default. This finding is consist-
ent with an increasing term structure of cumulative default rates. Loan size at origi-
nation has an ambiguous sign across regressions. This inconsistency may be related 
to the fact that each loan has different repayment dynamics. Finally, the interaction 
term is significant and negative in random-effect and fixed-effect regressions: com-
panies operating within districts where commercial courts are inefficient and having 
a loan with low collateral coverage are likelier to behave opportunistically.

Table 11  Loan-level heterogeneity

The symbols ‘?’ indicate that the sign of the corresponding beta coefficient is ex-ante unknown
The asterisks ***, **, and * indicate 1%, 5%, and 10% significance levels, respectively

Days in arrears Expected sign Pooled panel Random effects Fixed effects

Constant ? 1.595** – 1.320***
Clearance rate – – 1.378** – 0.386*** – 0.346***
Controls
Liquidity – – 2.487 – 1.445* – 161.767***
Leverage  + – 0.003 0.037*** 0.035***
Profitability – – 1.127*** – 0.361*** – 0.361***
Wages to profit  ± – 0.095 – 0.150*** – 0.138***
Asset growth – – 0.385 – 3.027*** – 3.199***
Collateral coverage – 0.006 0.019*** 0.020***
Loan maturity  + 0.006** 0.019*** 0.024***
Loan size  ± 0.088*** 0.035 – 0.306***
Relationship – 2.118*** 2.202*** 13.775
Company age  ± – 0.083 0.074** 0.081**
Number of employees  ± 0.001 – 0.000 – 0.002
CR × Coll. coverage – 0.007 – 0.013*** – 0.013***

Industry dummies
Primary ? 0.384 0.356
Construction ? – 0.763** – 0.895**
Retailing ? – 0.425** – 1.246***
Hotels and restaurants ? – 0.405 – 1.204
Transport ? – 1.457*** – 1.061***
Services / other ? – 0.704** – 0.086
Time dummies
2011 ? 0.791*** 0.826*** 0.878***
2012 ? 1.441*** 2.280*** 2.336***
Observations 5112 5112 5112
Wald �2 statistic 569.99*** 12,514.77*** 12,432.35***

pseudo R2 0.356
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