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The EU Restructuring Directive (2019/1023) requires Member States to provide a preventive
restructuring framework for financially distressed entities that remain viable or are likely to
readily restore economic viability. The first step to a successful restructuring is the approval of
an arrangement between the debtor and creditors. The main research objective of the article is
to identify factors affecting the conclusion of an arrangement in restructuring proceedings. In
the process of filtering companies initiating a restructuring procedure, these factors are seen as
increasing the probability of concluding an arrangement between debtor and creditors. Moreover,
an additional research objective is to construct a turnaround prediction model aimed at assessing
the probability of a conclusion of an arrangement in restructuring proceedings. The study covered
the companies in Poland for which restructuring proceedings opened between 2016 and 2021 end-
ed with the approval of an arrangement, and a similar number of companies that failed to restruc-
ture successfully. Binary logistic regression was applied to achieve the aims of this study. The
results show that two financial variables affected companies in terms of their chances to conclude
the arrangement: the current ratio and return on assets were among the statistically significant
indicators and they are characterized by higher values for debtors reaching the arrangement with
their creditors. A direct positive relationship was also identified between the company’s lifespan
and the outcome of the proceedings. The probability of the conclusion of the arrangement was
also affected by the type of industry. Models assessing the probability of completing restructuring
proceedings with an arrangement can be useful for insolvency practitioners and financial analysts
during viability assessments.
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Unijna dyrektywa restrukturyzacyjna (2019/1023) naklada na panstwa czlonkowskie obowia-
zek zapewnienia ram restrukturyzacji zapobiegawczej dla podmiotéw znajdujacych sie w trud-
nej sytuacji finansowej, dla ktérych istnieje szansa na przywrdcenie im rentownoséci. Pierwszym
krokiem do realizacji skutecznej restrukturyzacji jest zatwierdzenie uktadu miedzy dtuznikiem
a wierzycielami. Giéwnym celem badawczym artykulu jest identyfikacja czynnikéw wplywaja-
cych na zawarcie uktadu w postepowaniu restrukturyzacyjnym. W procesie filtracji przedsie-
biorstw inicjujacych postepowanie restrukturyzacyjne czynniki te postrzegane sa jako zwiek-
szajace prawdopodobienstwo zawarcia ukladu. Dodatkowym celem badawczym jest budowa
modelu predykeji skutecznej restrukturyzacji (turnaround prediction model) ukierunkowanego
na ocene prawdopodobienstwa zawarcia ukladu w postepowaniu restrukturyzacyjnym. Bada-
niem objeto wszystkie przedsigbiorstwa w Polsce, dla ktérych postepowania restrukturyzacyj-
ne otwarte w latach 2016-2021 zakonczyly sie zatwierdzeniem ukladu, oraz podobna liczbe
przedsiebiorstw, ktérym nie udato sie przeprowadzi¢ skutecznej restrukturyzacji. Do realizacji
celéw badania zastosowano metode regresji logistycznej. Uzyskane wyniki wskazuja, ze zmien-
ne finansowe w niewielkim stopniu réznicowaly przedsiebiorstwa pod wzgledem szans zawarcia
uktadu. Zidentyfikowane zostaly dwa istotne statystycznie wskazniki finansowe, tj. wskaznik
biezqcy ptynnosci oraz rentownosci aktywéw (ROA). Wyzszej wartosci tych miernikéw odpowia-
da wieksze prawdopodobienstwo zawarcia uktadu. Zaobserwowano réwniez dodatni zwigzek
pomiedzy dtugosciq Zycia przedsiebiorstwa a wynikiem postepowania. Na prawdopodobienstwo
zawarcia uktadu wplywal réwniez rodzaj branzy. Zaproponowane w artykule modele stuzace
do oceny szansy zawarcia uktadu miedzy dltuznikiem a wierzycielami moga stanowi¢ narzedzie
wspomagajace prace doradcéw restrukturyzacyjnych podczas realizacji tak zwanego testu zdol-
noséci do kontynuacji dziatalnosci.

Stowa kluczowe: upadloéé i1 restrukturyzacja; restrukturyzacja zapobiegawcza; model predykeji
skutecznej restrukturyzacji; prognozowanie upadtoéci; ekonomiczna analiza prawa; Polska

I. INTRODUCTION

In recent years, a trend can be observed in the field of insolvency and re-
structuring laws towards the introduction of more debtor-friendly regulations
to enable the implementation of so-called ‘new or second chance’ policies.!
There 1s a strong emphasis on restructuring processes to help reduce the nega-
tive effects of corporate failure.? Such effects occur at all times but are particu-
larly strong during periods of economic slowdown. This is evidenced, among
other things, by the rising values of global and regional insolvency indices.?

In the European Union, many initiatives and actions have been taken to
promote the idea of a second-chance policy, as well as a framework for pre-
ventive restructuring.* One of the most recent and very important pieces of
legislation is Directive (EU) 2019/1023 of the European Parliament and of
the Council of 20 June 2019 on Preventive Restructuring Frameworks.? In

! McCormack et al. (2016); Morawska et al. (2020); Prusak et al. (2022); Tajti (2018).

2 Xie (2016).

3 Lemerle et al. (2022).

4 Prusak, Galinski (2021).

5 Directive (EU) 2019/1023 of the European Parliament and of the Council of 20 June 2019
on preventive restructuring frameworks, on discharge of debt and disqualifications, and on mea-


http://mostwiedzy.pl

Downloaded from mostwiedzy.pl

AN\ MOST

Factors affecting the conclusion of an arrangement in restructuring proceedings 237

the Polish legal system, when it comes to a court hearing, an application for
the opening of a restructuring proceeding has priority over a bankruptcy ap-
plication filed by a creditor. Therefore, companies that show little chance of
restoring their ability to compete in the market initiate a restructuring path
to obtain protection against bailiff enforcement and to have more time to make
business decisions. Consequently, it is important to develop tools to identify
the debtor’s chances of concluding and performing an arrangement with credi-
tors at an early stage of restructuring proceedings. The authors of this article
have attempted to fill this research gap.

The main research objective of the article is to identify factors affecting
the conclusion of an arrangement in restructuring proceedings. In the pro-
cess of filtering companies initiating a restructuring procedure, these factors
are seen as increasing the probability of concluding an arrangement between
debtor and creditors. Moreover, an additional research objective is to construct
a turnaround prediction model aimed at assessing the probability of a conclu-
sion of an arrangement in restructuring proceedings.

The structure of remaining sections of the article is as follows. The sec-
ond section of the study presents a literature review of the factors affecting
the success of the restructuring proceedings. Reference is also made to legal
regulations and, in particular, the so-called viability test. The third section
contains a description of the data and the research methodology. The results
of the research, taking into account several variants of the developed models,
are presented in section four, and the article ends with conclusions.

II. LITERATURE REVIEW

One of the crucial moments in the course of restructuring proceedings is
the viability analysis, the purpose of which is to verify the legitimacy of the
introduction of corrective measures. Based on that analysis, the company’s
ability to improve its financial position and restore its ability to compete on
the market is assessed. In economic practice, many enterprises initiate re-
structuring proceedings, as it 1s permitted by the law. Numerous insolvent
entities, however, show no chance of restoring their ability to compete on the
market. Therefore, they should be subjected to a liquidation procedure as soon
as possible. The longer the companies with no prospects for financial recovery
are allowed to undergo a restructuring process doomed to failure, the higher
the direct costs of such proceedings, which results in a decline in the value of
assets and a reduction in the recovery rate.

The obligation to perform a viability test is included in the insolvency and
restructuring laws of some countries, for example the United States or the
United Kingdom, as well as in the EU Directive on Restructuring and Insol-

sures to increase the efficiency of procedures concerning restructuring, insolvency and discharge
of debt.
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vency of 20 June 2019, which, initially, was to be implemented in the EU coun-
tries by 17 July 2021 (with the possibility to extend the deadline by one year).°
In turn, considering the economic point of view, the above-mentioned test is
to act as a filter in the process of dividing companies initiating restructuring
proceedings into those with prospects of success in restructuring and those
which are not likely to succeed. In the first case, the debtors should be allowed
to carry out restructuring proceedings and try to enter into an arrangement
with creditors. In the second case, it is justified to start the liquidation process
of the entity. In principle, financial premises should be the main focus when
performing the viability test; however, some researchers go further and claim
that non-financial, ESEG (environmental, social, ethical, and governance) val-
ues should also be considered.” While performing the test, the decision-makers
may make two forecast errors: (1) block the restructuring proceedings, which
may result in the liquidation of an enterprise that has a chance to restore its
ability to compete on the market, or (2) qualify for the restructuring proceed-
ings an entity with no prospects of performing the arrangement.

The purpose of the tools supporting the decision-making process during
viability assessment is to obtain the lowest possible forecast error. According
to Garrido et al.,® the viability test should be a rather simple tool that does
not generate too high costs. Moreover, those authors argue that for the evalu-
ation of micro and small entities, due to the need to reduce the costs of the
proceedings, the viability test should be abandoned and very simple measures
should be used instead, that is, future profitability. Identification of factors
affecting enterprises to conclude arrangements in restructuring proceedings
as well as development of turnaround prediction models, which are designed
based on the techniques used for bankruptcy prediction models®, can serve
as supporting tools to assess viability. In the turnaround prediction model,
the measure of success/failure of the restructuring proceedings, as evidenced
by the implementation/non-implementation of the debtor’s arrangement with
its creditors in the restructuring proceedings, can be used as a dichotomous
explanatory variable. In countries where restructuring proceedings are imple-
mented according to new procedures and the current data on the implementa-
tion or non-implementation of the arrangement are not yet sufficient to build
the model, the approval of the arrangement between the debtor and creditors
by the court may be considered as a measure of the success of the restructur-
ing proceedings. However, it is important to be aware that the approval of
a debtor-creditor arrangement is the first and necessary step to perform effec-
tive restructuring, but it is not sufficient to restore the viability of the busi-

6 Tsioli (2021).

7 Linna (2020).

8 Garrido et al. (2021): 11.

9 Issues concerning the forecasting of corporate bankruptcy both in Poland and abroad have
been addressed in the literature. See, e.g., works by Altman (1968); Aziz, Dar (2006); Bellovary
et al. (2007); Alaka et al. (2018); Kovacova et al. (2019); Maczyriska (1994), (2004); Gajdka, Stos
(1996); Hadasik (1998); Holda (2001); Gruszczynski (2003); Hamrol et al. (2004); Antonowicz
(2007); Prusak (2005), (2018).
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ness. Financial measures and other quantitative and qualitative measures
can be used as explanatory variables.

The research on the factors of successful restructuring, which allow distin-
guishing distressed companies that have successfully undergone the restruc-
turing process from those that have been liquidated, goes back to the 1980s
and was 1nitially conducted in the United States. Highly significant studies
were conducted by White and Casey.!° It was found that out of the 6 variables:
size, change in size, retained earnings/assets at the last available moment
prior to filing for bankruptcy, equity commitment by management, net profit/
assets at the last available moment prior to filing for bankruptcy, free assets
percentage only the last two were characterized by a significant ability to dif-
ferentiate the two groups of entities. The above-mentioned authors were the
first ones to use the probit method to build a model the effectiveness of which
for the training sample was 69%, and for the test sample — 59%.

Poston et al.'! are among the first researchers to test financial ratios, on
a larger scale, as potential predictors to distinguish between distressed com-
panies that have successfully undergone the restructuring process from those
that have failed. According to their research, selected probit and Altman mod-
els, as well as most financial indicators, did not show significant discrimi-
natory ability between the aforementioned groups of companies. Among the
indicators, the exceptions were: inventory/sales revenue and total liabilities/
total capital, which statistically significant differentiated the aforementioned
groups of companies. Growth in both these areas contributed to a lower chance
of successful restructuring.

Studies on the effectiveness of the restructuring proceedings have also
been carried out in other countries, including Asian ones. Among the key and
statistically significant variables influencing restructuring, the following ones
were noted: the risk and size of the enterprise, and the result of an audit. The
authors of the study, using the logistic regression, built a model the effective-
ness of which for the training sample was 81.4%.'2 Binti and Ameer!? con-
ducted analyses on the effectiveness of restructuring public companies listed
on the Malaysian stock exchange with the use of multi-dimensional linear
discriminant analysis models used for bankruptcy forecasting. According to
them, the severity of financial distress, liquidity and size were important fac-
tors responsible for the effectiveness of restructuring. Studies of public com-
panies listed on the Malaysian stock exchange were also performed by Ahmad
et al.™ The researchers show that the following factors were statistically sig-
nificant: interest coverage ratio, stock returns, blockholder ownership, and
political connections. In China, Li et al.’® conducted research on the effective-

10 Casey et al. (1986).
11 Poston et al. (1994).
12 Kim et al. (2008).

3 Binti, Ameer (2010).
4 Ahmad et al. (2022).
5 Liet al. (2019).
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ness of asset restructuring in corporate restructuring using various statistical
methods (MDA — multiple discriminant analysis, logistic regression, probit,
case-based reasoning, SVM — support vector machine and bagged ensembles).
It was found that SVM technique was the most efficient one in turnaround
prediction models.

Regarding Europe, similar studies have been performed in Germany.
Based on the results, enterprises that are financed to a greater extent with
external capital, that have a high share of debt coming from banks, and that
show a higher going concern value, have greater prospects of successful re-
structuring.!® The analyses conducted in Spain show that the success of re-
structuring depends on the sector, ROA — return on assets, cash ratio, and
it increases if the entity functions within a group of companies.!” However,
with regard to successfully and unsuccessfully conducted restructuring pro-
ceedings, not all studies confirmed a significant diversification of financial ra-
tios. This was the case of, for example, Estonia and Finland, with the latter
country having non-financial data, such as the resignation of the management
and prior payment procedure, which played an important role in the filtering
process.'® It is worth mentioning that in the UK, research was conducted to
identify the factors contributing to a failure in the process of concluding an
arrangement between a debtor and creditors under the CVA — Company Vol-
untary Arrangement. Among them, the following were indicated: lack of sup-
port from relevant institutions, the reluctance of unsecured creditors; lack of
interest from key suppliers, over-optimistic financial forecasts and underesti-
mation of the impact of the agreement on working capital, failure to pay post-
CVA creditors, failure of the management to implement the required changes
and the fact that the proposals in the agreement did not address all the issues
that the company was facing.'?

In Poland, the Restructuring Law?® entered into force at the beginning of
January 2016, introducing new types of restructuring proceedings that aim
to protect against bankruptcy by restoring the debtor’s ability to perform its
obligations and providing protection from enforcement. From economic trans-
formation until 2016, the only solution for an insolvent debtor was to make
an arrangement with its creditors as part of bankruptcy proceedings. On the
one hand, the new legislation has resulted in an increase in the share of re-
structuring proceedings in relation to liquidation bankruptcy proceedings. On
the other hand, however, it has turned out that many of the restructuring
proceedings initiated do not even end with the conclusion of an agreement
between the debtor and creditors.?! Such a situation results in a significant

16 Jostarndt, Sautner (2010).

17 Camacho-Mifnano et al. (2015).

18 Laitinen (2008), (2011); Lukason, Urbanik (2013).

19 Walton et al. (2020).

20 Restructuring law of 15 May 2015, consolidated text: Journal of Laws of the Republic of
Poland [JL] 2015, item 978.

2l Herman (2021): 20.
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lengthening of the execution of proceedings and a decrease in their efficiency.?
This makes it imperative to separate the wheat from the chaff at the outset of
restructuring proceedings.

Numerous studies and reflections have been devoted to restructuring in
Poland. This process has been analysed from the point of view of different
research areas and disciplines, for instance economics and law, and has con-
cerned economies, sectors and enterprises.? Different research methods (case
studies, quantitative methods, expert opinions, questionnaire studies) were
applied to corporate restructuring research and addressed a wide range of is-
sues. For example, using questionnaire surveys, Katowski? analysed the causes
and directions of restructuring activities. Among the most important causes,
there were included: changes in legislation, restrictions in consumption lev-
els, increased competition, lack of experienced staff, changing exchange rates
and new developments in technology. In turn, Glinkowska?® conducted similar
research concerning the causes of restructuring companies. Porada-Rochon,?
on the other hand, analysed the determinants of financial distress in a group
of small and medium-sized enterprises and the tools aimed at decreasing this
distress. The study based on questionnaire interviews showed certain factors
which contributed to financial disruption: price volatility, political conditions
and the economic situation in the country. Thus, the respondents indicated
the most effective tools: reduction of investment expenditures and renegotia-
tion of contract terms. The case study method, on the other hand, was used
to analyse the restructuring process of the chosen enterprise by Boratynska.?”
Borowiecki and Wystocka,?® in contrast, comprehensively demonstrated the
applicability of economic analysis and the expert evaluation in corporate re-
structuring processes. They presented the assessment of undertaking recov-
ery measures and proposed synthetic indicators in this field: current and quick
liquidity, rotation of receivables and liabilities, labour productivity, technical
equipment of work, profitability, debt structure and coverage, and net debt to
sales revenue. In addition, the research of Zaremba?® on the financial health of
companies in restructuring has shown that liquidity and the ability to generate
profits are key factors in the process of successful restructuring. Furthermore,
companies in restructuring were, in many cases, characterized by high levels
of indebtedness, low values of liquidity ratios, lack of profit-generating ability,
and changes in the asset structure, particularly one year before the opening of
restructuring proceedings. In another study, it was indicated that the share of

22 Zaremba (2021).

% Publications on this subject have been written or edited, among others, by Borowiecki
(1996), (1999a), (1999b), (2010), (2014); Gabrusewicz (1999); Grudzewski, Hejduk (2000);
Maczynska (2001); Suszynski (2003); Dorozik (2006); Rochont (2009); Nowak, Zarzecki (2012);
Czerkas, Teisseyre (2016).

24 Katowski (2012).

% Glinkowska (2015).

% Porada-Rochon (2018).

2T Boratynska (2011).

28 Borowiecki, Wyslocka (2012).

2 Zaremba (2021).
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short-term liabilities in total liabilities and the share of short-term receivables
in the total assets determined the conclusion of an arrangement in restructur-
ing proceedings in the companies listed on the stock exchange in Poland.* In
addition, Herman®' also conducted in-depth research using financial measures
on companies in good condition and those undergoing bankruptcy and restruc-
turing proceedings. He used 13 popular financial ratios from capital structure,
profitability, liquidity and efficiency. The main conclusions of this study are
as follows: 1) Companies initiating bankruptcy and restructuring proceedings
are characterized by a similar financial condition, which differs significantly
from that of healthy companies. 2) For entities for which an arrangement has
been approved and companies that have declared bankruptcy, no statistically
significant difference was found in the distribution of their values between
the financial indicators. 3) The financial situation of companies undergoing
restructuring did not impact the choice of the type of restructuring procedure.

To sum up, the research results on the factors affecting the conclusion
of an arrangement in restructuring proceedings are inconclusive both in Po-
land and abroad. Many of them show that financial measures differentiate to
a small extent between entities that successfully conclude an arrangement
and those that do not. Several studies also show that financial measures do
not differentiate between the above-mentioned groups of companies. Hence,
conducting this type of research is valid and essential from both a theoretical
and business practice perspective.

III. DATA AND METHODOLOGY

The study covered the companies operating in Poland for which the restruc-
turing proceedings opened between 2016 and 2021 ended with the approval of
an arrangement and this arrangement was in progress or fully implemented.
Achieving the research objectives proposed in the introduction required the
collection of data not only for successful cases but also for companies where
the restructuring attempt failed. Therefore, the research sample also included
the companies for which restructuring proceedings opened in 2016—-2019 were
unsuccessful: the proceedings were discontinued, the company was declared
bankrupt, or the bankruptcy application was rejected due to the ‘poverty’ of
the bankruptcy estate (i.e. lack of property). The data were obtained from the
Repository of Financial Documents maintained by the National Court Regis-
ter. The completion of the data collection process resulted in the final inclu-
sion of 648 companies in the research sample: 327 entities with an arrange-
ment approved and 321 with restructuring failed (Tab. 1). This is in line with
the comment of Veganzones and Severin,?> who indicated that data sets for
predicting corporate failure should contain equal numbers of failed and non-
failed firms to achieve the optimal classification performance per class.

30 Prusak, Galinski (2021).
31 Herman (2021).
32 Veganzones, Severin (2021).
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Table 1
Characteristics of companies by industrial classification and company lifespan
Arrangement % in total Restru'cturing % in total
approved failed
Industrial classification
Manufacturing 88 27 103 32
Construction 45 14 61 19
Zzlltlioll:eiif trade 8 24 65 20
Services and other 116 35 92 29
Company lifespan
less than 5 years 58 18 69 21
from 5 to 10 years 109 33 112 35
more than 10 years 160 49 140 44
Total 327 100 321 100

Source: the authors’ own elaboration based on Polish National Court Register and Economic Monitor

(MSiG).

Binary logistic regression was applied as the research method. The ca-
nonical link function for the binomial distribution is the logit, which is defined
as the natural log of the odds. In turn, the odds are the probability of an event
occurring divided by the probability of the event not occurring. Thus, the for-
mula for the logit is (1)

(M= In (=
logit()= In (1_ ﬁ), (1)
where 7 is the predicted probability of an event occurring.
The explanatory variable is represented by a zero-one variable (2):

y = {1 — arrangement approved (success)
~ |0 — arrangement not approved (failure — unsuccessful restructuring), (2)

The linear form of the binary logistic regression model can be expressed
as (3)3:

logit(ﬁ): In (1_17?) = ﬁO + lel + ﬂZXZ + 4 ﬁpo, (3)

where f3,is the intercept; S, ﬂp are the regression coefficients for the p predic-
tor variables X to Xp.

3 Coxe et al. (2013): 33-34.
3+ Coxe et al. (2013): 27-34.
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Thus, the logistic regression model may be written as (4):

(Y =1|X;, X5,

14
X ) _ ePo+Lizy BiXi (4)
PJ T oBotSl_ BiX

In the binary logistic regression model in the interpretation of e#i, the term
odds ratio is applied. It is the effect of a 1-unit change in X; on the odds of being
a case and this interpretation is especially useful for categorical predictors, for
example type of industry. Thus, for a 1-unit increase in X, the odds of being
a case is multiplied by e?i, holding all other variables constant.?®

Table 2

Explanatory variables used in the research

Variable

Formula/Description

Financial leverage ratios

Debt-to-asset ratio
(including provisions for liabilities)

Liabilities and provisions for liabilities/assets

Debt-to-asset ratio
(excluding provisions for liabilities)

Liabilities (excluding provisions for liabi-
lities)/ assets

Short-term debt-to-asset ratio

Short-term liabilities/assets

Liability structure ratio

Short-term liabilities/liabilities and provi-
sions for liabilities

Debt and interes

t coverage ratios

Interest coverage ratio (inverse)

Financial costs / EBITDA

Debt service coverage ratio

EBITDA / (financial costs + short-term liabi-
lities)

Liquidity ratios

Current ratio

Current assets/short-term liabilities

Quick ratio

(Current assets — inventories)/short-term
liabilities

Cash ratio

Cash/short-term liabilities

Turnover ratios

Asset turnover

Revenues/assets

Accounts receivable turnover

Short-term receivables/revenues

Inventory turnover

Inventories/revenues

Liabilities turnover

Short-term liabilities/total operating costs

3 Kleinbaum, Klein (2010): 7-8.

36 Coxe et al. (2013).
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Profitability ratios
Sales margin Profit (loss) on sales/revenues
EBIT margin EBIT/revenues
Return on Assets (ROA) Net profit (loss)/assets

Additional non-financial measures

Lifespan (in years) The day of opening the restructuring proce-
edings minus date of entry in the National
Court Register (KRS)

Industrial classification Manufacturing, Construction, Wholesale and
retail trade, Services, and other

Source: the authors’ own elaboration.

The procedure for constructing the final form of the logistic regression
models was as follows:

1. Quantitative as well as qualitative variables were considered to identify
factors contributing to concluding an arrangement. Among variables, there
are indicators of the financial situation of companies, as well as the type of
industry and company lifespan (Tab. 2). Financial data were collected for one
year prior to the initiation of the restructuring proceedings (¢-1). The list of se-
lected indicators was based on the findings of Zaremba,?” Herman,*® Kovacova
et. al.,?® Camacho-Mifiano et al.*’ and Zhou et al.*! In addition, these measures
were selected bearing in mind the availability of data among analysed compa-
nies. In the process of variable selection, collinearity was controlled based on
the Variance Inflation Factor (VIF) value.

2. Models were estimated for 648 entities (Y = 1 for 327 companies;
Y = 0 for 321 companies), which included the following variables for the pe-
riod prior to the event (¢-1): current ratio, return on assets, lifespan of the
company (years) and type of industry: manufacturing and construction (hence
companies from other industries served as a reference group in the process of
interpreting model parameters). Hence, the above-mentioned financial vari-
ables concern the year before the declaration of restructuring proceedings.
The authors searched only for models with statistically significant variables
for this period. The occurrence of influential observations was identified using
DFBETAS (cut off u > 0.3)*? for which the highest values of Pregibon’s influ-
ence statistic were recorded.*® It is worth mentioning that outliers whose loca-
tion has a large effect on the regression solution are called influential cases,**

3T Zaremba (2021).

3 Herman (2021).

39 Kovacova et. al. (2019).

40 Camacho-Minano et al. (2015).
41 Zhou et al. (2022).

2 Harrell (2015): 137.

4 Long, Freese (2014): 215-216.
4 Srinivasan, Lohith (2017): 82.

N


http://mostwiedzy.pl

Downloaded from mostwiedzy.pl

AN\ MOST

246 Blazej Prusak, Ulyana Zaremba, Pawel Galiniski

and might be removed?® from the process of the final estimation due to the fact
that the logistic regression is sensitive to them.* In this way, five influential
cases were identified and excluded. It is worth noting that influential cases in
the arrangement approved group had low ROA ratios: —14.65 (manufacturing)
and —12.82 (manufacturing), while influential cases in the restructuring failed
group had a very high current ratio: 22.56 (construction), 14.19 (manufactur-
ing) and 13.17 (other than manufacturing and construction). As a result, the
following were estimated: (1) Model 1 — including all the variables previously
indicated; (2) Model 2 — including financial variables together with a variable
indicating the lifespan of the company; (3) Model 3 — including only finan-
cial variables. Predictors for the success of restructuring proceedings were
interpreted for Model 1, with the relatively best goodness of fit measures. It
is worth adding that no other financial variable added to Model 1 showed
any statistical significance, keeping all the remaining variables statistically
significant.

3. Measures of goodness-of-fit of individual models were estimated, includ-
ing pseudo R? measures such as: R*2McFadden, R*Cragg-Uhler (Nagelkerke)
and Count-R2, adjusted Count-R2, as well as information criteria: Akaike’s
Information Criterion (AIC), Bayesian Information Criterion (BIC). The val-
ues of AUC (area under the curve) were also determined, and for the model
characterized by its highest value, the ROC curve was presented. The low-
est and highest values of the Variance Inflation Factor are also presented
to show the absence of a collinearity problem between the variables in the
different models. The classification table is presented in order to indicate
both the sensitivity and specificity?” of Model 1, as characterized by the best
goodness-of-fit measures. As a result, Type I error (false positive) rate, and
Type II error (false negative) rate are shown. Additionally, the recall was
included as the number of true positives divided by the number of true posi-
tives plus the number of false negatives, to show the ability of the model to
find all the positive cases.*®

4. The correctness of the functional form of the estimated models was veri-
fied by means of Pregibon link test*® as well as the RESET test.?® In the Pregi-
bon link test, the predictor of interest is ‘hatsq’, which is the square of the
hat matrix diagonal. If ‘hatsq’ is not significant, the model is well specified.?!
In turn, in the RESET test, the model is re-estimated with the square of the
predicted values in order to check whether or not the model is well specified.
If the functional form is correct, the newly tested variable should not be sig-
nificant®?. Moreover, two other statistical tests were presented: logit model

4 Rousseeuw, Leroy (1987): 8.
46 Wlodarczak (2019): 47—48.

47 Kleinbaum, Klein (2010): 349.
18 Ohri (2019): 172.

49 Pregibon (1980): 15—24.

%0 Deb et al. (2017): 59.

51 Hilbe (2009): 84-85.

2 Jones (2007): 14.
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LM test for homoskedasticity — LM HOM (HO: residuals are homoscedastic;
H1: residuals are heteroskedastic) and logit model LM test of logistic against
burr type IT — LM-BURR [HO: logistic distribution; H1: burr (skewed distribu-
tion)]. For each model, the likelihood-ratio test (LR test) was also estimated,
in which the null hypothesis is that the coefficients of all regressors are jointly
equal to zero.??

5. The potential problem of overdispersion was verified. Overdispersion
can be caused by the omission of important predictors, a correlation between
binary responses, or a misspecified link function.>* Based on these assump-
tions, the overdispersion parameter (Pearson Chi-Square/df) was estimated.
Therefore, if its value 1s considerably greater than 1.0, the model is overdis-
persed.?®

6. Furthermore, the bootstrap method with 200 replications (B = 200)
was used to validate and calibrate Model 1. Harrell indicates the findings of
Breiman,?® who found that bootstrap validation on the original sample was
as efficient as having a separate test sample twice as large. This method en-
ables the level of the ‘optimism’ to be evaluated: it is subtracted from the final
model fit’s apparent accuracy to obtain the overfitting-corrected estimate. As
a result, the following indexes were estimated®”: R? (Cragg-Uhler (Nagelkerke)
pseudo-R?), ny (Somers’ rank correlation) which equals 2(C - 0.5), where
C is the ‘ROC Area’, Intercept, Brier Score and a Slope (calibration slope),
which indicates overfitting if it is smaller than one. Hence, the calibration
curves were presented. It is worth mentioning that the ‘corrected’ slope can be
thought of as a shrinkage.?® Therefore, it can be applied to adjust a model for
future use, for example to correct beta parameters.5’

IV. RESULTS AND DISCUSSIONS

Following the research procedure, three logistic regression models were
developed. The final models included 325 companies in which the arrange-
ments were approved, and 318 companies in which the arrangements were
not concluded. The first group of companies: 325, was characterized by the
higher average level of the current ratio and the lifespan. Moreover, in the
companies in which the arrangement was not approved: 318, there were worse
positions in the field of the average level of the return on assets (Tab. 3).

% Gujarati (2011): 24, 172.

4 Ekstrom (2011): 87-88.

> Hilbe (2009): 302; Ekstrom (2016): 128; Demétrio et al. (2014): 230.
% Breiman (1992): 738-754.

7 Harrell (2015): 124.

8 Harrell (2015): 269.

9 Steyerberg (2019): 270, 299.
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Table 3
Descriptive statistics for the quantitative variables in the models 1-3
Variable Obs. Mean 32?:;?2;11 Min Max
Companies, in which the arrangement was approved (Y= 1)
Return on Assets 325 —0.2496 1.2645 —6.2840 17.1831
Current ratio 325 2.2367 10.1881 0.0182 102.0150
Lifespan 325 10.5218 5.2325 0.4849 20.2795
Companies, in which the arrangement was not approved (Y = 0)
Return on Assets 318 —-0.6205 2.3934 —24.0326 1.0625
Current ratio 318 0.8148 0.6485 0.0021 5.2420
Lifespan 318 9.5805 4.8562 0.6849 18.6877

Source: the authors’ own elaboration.

As far as the estimated models are concerned, the results of the LR test in-
dicate that all the estimated regression models with a different set of predictors
are significantly different from the model with only the constant. At the same
time, the study shows that Model 1 exhibits the highest AUC value (0.6154),
as well as the highest values of the goodness of fit measures: Pseudo-R?,
Count-R?, Adjusted Count-R2.

According to Model 1, a 1-unit increase in ROA improved the odds of
concluding an arrangement under restructuring proceedings by 10.62%
(%1% — 1) x 100%). Furthermore, a 1-unit increase in the current ratio also
raised the odds of concluding such an arrangement by 24.14% ((€%2'%2— 1) x 100%).
The results of Model 1 also indicate that there was a positive relationship be-
tween ‘company lifespan’ and the odds of entering into the arrangement. Thus,
an additional year of operation of the company increased its odds of conclud-
ing an arrangement by 4.04% ((€%%% — 1) X 100%). Moreover, belonging to the
construction and manufacturing industries reduced the odds of concluding the
agreement by 45.72% ((e *611° — 1) x 100%) and 45.72% ((e%4%% — 1) x 100%),
respectively, in comparison to other industries.

The results of the Pregibon link test indicate that the specification of the
estimated models is correct. For each case in this test, ‘hatsq’ is not significant
(p-value = 0.8730). This is also confirmed by the RESET test, the results of
which also suggest that the functional form of the models is correct. More-
over, no multicollinearity was observed between the explanatory variables.
For Model 1, the Variance Inflation Factor (VIF) does not exceed 1.10 and the
problem of overdispersion is not present (‘Pearson Chi-Square/df’ close to 1)
in any model. At the same time, the LM-HOM test shows no heteroskedastic-
ity, while the LM-BURR test indicates that the distribution is logistic in the
models (Tab. 4).
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Table 4

Results of the estimation of logistic regression models for concluding an arrangement
in restructuring proceedings

Details Model 1 Model 2 Model 3
Return on Assets 0.1009* 0.1053* 0.1124%*
(0.0575) (0.0563) (0.0567)
Current ratio 0.2162*%* 0.2096** 0.2200**
(0.1055) (0.1054) (0.1055)
Lifespan 0.0396%* 0.0331%* B
(0.0162) (0.0159)
Construction —0.6110*** _ B
(0.2327)
Manufacturing -0.4069* _ B
(0.1859)
Intercept —0.3285 —0.4736** —0.1466
(0.2087) (0.2015) (0.1253)
Goodness of fit measures
R? McFadden 0.037 0.027 0.022
R? Cragg-Uhler 0.067 0.049 0.040
Count-R? 0.589 0.551 0.529
Adjusted Count-R? 0.170 0.091 0.047
AIC 870.217 875.451 877.800
BIC 897.014 893.315 891.198
AUC 0.6154 0.5752 0.5456
VIF min-max 1.01-1.10 1.00-1.01 1.00-1.00
Pearson Chi-Square/df 0.9972 0.9924 0.9905
Statistical tests
LR [< 0.0001] [< 0.0001] [0.0001]
Pregibon link test (hatsq) [0.740] [0.940] [0.947]
RESET [0.709] [0.926] [0.934]
LM-HOM [0.919] [0.664] [0.795]
LM-BURR [0.634] [0.795] [0.937]

Note: 1) *** ** and * denote statistical significance at the 1%, 5% and 10% levels, respectively; 2) stan-
dard errors are given under the coefficients in parentheses; 3) results of statistical tests are expressed
as p-value.

Source: the authors’ own elaboration.

For Model 1, the percentage of accurate predictions was 0.589 (Count-R2,
Tab. 4). At the same time, its sensitivity was 60.92% and the specificity was
56.92% (Tab. 5). Thus, 198 companies that reached an agreement were cor-
rectly classified, and 181 entities that did not reach an agreement were also
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correctly classified. Regarding the two types of errors (type I — false positive
and type II — false negative), the model was wrong in 137 cases in predicting
the value Y =1, while true was Y =0 (43.08%). Additionally, in 127 cases Mod-
el 1 incorrectly classified observations predicting that ¥ = 0, while true was
Y =1 (39.08%). Therefore, the accuracy of the analysed model was 58.94%, and
the recall rate, as a positive predictive value, was 59.10%. As a consequence,
the AUC for Model 1 was 0.6164 (Tab. 4, Graph 1).

Graph 1
ROC curve for Model 1
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Area under ROC curve = 0.6154

Source: the authors’ own elaboration.

Table 5
Classification table for Model 1
Classified True Total
D(Y=1) ~D (Y=0)

+(Y=1) 198 137 335

—(Y=0) 127 181 308
Total 325 318 643
Classified + if predicted Pr(D) > 0.5
True D defined as Y=1
Sensitivity Pr(+| D) 60.92%
Specificity Pr(—|~D) 56.92%
Positive predictive value Pr(D]| +) 59.10%
Negative predictive value Pr(~D| -) 58.77%
False + rate for true ~D Pr(+|~D) 43.08%
False — rate for true D Pr(—| D) 39.08%
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False + rate for classified + Pr(~D| +) 40.90%
False — rate for classified — Pr(D]| - 41.23%
Correctly classified 58.94%

Source: the authors’ own elaboration.

Using 200 bootstrap replications, the validation of Model 1 showed it to be
slightly overfitted (Tab. 6). The Brier Score was corrected a little and the Pseudo-R?
dropped moderately. Moreover, the slope shrinkage factor (corrected Slope) is
not troublesome, and the coefficients of Model 1 can be multiplied by 0.9003 for
future applications. The calibration curves (Graph 2) of the predicted probability
versus the probability calibrated with the bootstrap method indicate the good
calibration of the probabilities derived from the model. It is also confirmed by
the validated value of the intercept (it does not differ much from 0). The mean
absolute error between the predicted and calibrated probabilities was 0.023.

Graph 2

Bootstrap calibration curves for Model 1
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Source: the authors’ own elaboration.

Table 6
Results of the estimation of the validation of the predictive quality of Model 1
using the bootstrap method (200 repetitions)
Index Original Training Testing Optimism Corrected
sample sample
D, 0.2309 0.2369 0.2141 0.0228 0.2080
R? Cragg-Uhler 0.0669 0.0725 0.0600 0.0125 0.0544
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Table 6 (continued)

Brier Score 0.2385 0.2370 0.2406 —0.0036 0.2421
Intercept 0.0000 0.0000 —0.0047 0.0047 —0.0047
Slope 1.0000 1.0000 0.9003 0.0997 0.9003

Source: the authors’ own elaboration.

V. CONCLUSIONS

The success of restructuring proceedings can be considered in legal and
economic terms. In legal terms, a restructuring procedure can be considered
successful when the debtor makes an arrangement with its creditors, and it
is approved by the court. In economic terms, the success of the restructuring
follows the execution of the arrangement. In some situations, even partial
implementation of the arrangement is more beneficial to creditors than the
satisfaction of claims in the course of liquidation proceedings. On the other
hand, restructuring proceedings (especially those that are protracted due to
multiple creditors, deficiencies or errors in documentation) can be detrimental
to creditors. They should be discontinued as soon as the inability to restore
economic viability is detected.

This paper attempted to identify the factors that affect a debtor’s ability
to enter into an arrangement with its creditors. As the processing of an ap-
plication for the initiation of restructuring proceedings must be quick due to
the need to protect the debtor’s assets from bailiff enforcement, the use of the
viability test is most relevant at the stage of the development of the restruc-
turing plan. As Stef®® stated, the content of a restructuring plan can determine
the survival of a company. Therefore, the variables identified in our study
can be used to create an easy-to-use model (for example, based on the logistic
regression) for the restructuring advisors to accelerate discontinuance deci-
sions. However, the viability test is not necessarily a one-off tool. The financial
situation of an entity under restructuring is usually extremely dynamic and
often the restructuring adviser, who acts as a supervisor or administrator, is
faced with the task of giving an opinion on whether the proceedings should be
continued or discontinued.

The study found that financial variables made little difference between
the two groups of entities, although the current ratio and return on assets were
among the statistically significant indicators. Debtors characterized by higher
values of those indicators have a greater chance of successfully reaching an
arrangement with their creditors. This is in line with 1) the study of Sinna-
durai et al.,’! where the current ratio was the only financial variable with
a significant coefficient in each of the 4 estimated corporate recovery predic-
tion models for distressed Malaysian companies; 2) the research conducted by

50 Stef (2023).
61 Sinnadurai et al. (2022).
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Camacho-Mifiano et al.®? and White and Casey,% where the return on assets
was one of the key indicators used for assessing of probability of successful
restructuring.

A positive relationship between the company lifespan and the success of
the proceedings was also identified. Entities which have existed in the market
longer are more likely to enter into an arrangement with creditors. This con-
clusion is consistent with the research on the recurrence of financial distress
conducted by Zhou et al.® In addition, the industry in which the analysed
companies operate plays an important role. Very similar conclusions were
revealed by Camacho-Mifiano et al.®® Financial measures can vary between
industries and caution should be exercised when building the so-called univer-
sal turnaround prediction models.

The authors are aware of the limitations of the conducted research, which
result from the relatively short period in which the Restructuring Law has
been in force in Poland. The identification of the explanatory variables as the
approval of the arrangement by the court, rather than its implementation
by the debtor, can also be justified in legal terms. The activities of the court
supervisor include not only the drawing up of the restructuring plan and the
preparation of the list of receivables but also, among other things, the evalu-
ation of the arrangement proposals and the issuing of an opinion on the pos-
sibility of implementing the arrangement. According to Article 165 of the Re-
structuring Law in Poland, the court refuses to approve the arrangement if it
is clear that it will not be implemented. Thus, an assessment of the debtor’s
ability to perform the arrangement is already included in the court’s decision
to approve the arrangement. Another limitation of the research is the assump-
tion of the stationarity of the data. This was mainly due to the fact that there
were numerous data gaps in financial statements of enterprises for the more
extended periods preceding the decision to accept/reject the arrangement be-
tween the debtor and the creditors.

In the future, the authors intend to continue their research on develop-
ing tools to increase the effectiveness of restructuring proceedings through
proper viability assessment. As more and more data are acquired: 1) at-
tempts will be made to build a model where the measure of success will be
implementing of the arrangement and not only its conclusion; 2) a multino-
mial logistic regression model, which will also include the so-called healthy
companies, will be created; 3) the development of dynamic and sectoral mod-
els will be considered; 4) the impact of the war in Ukraine in the context of
the identified variables will be analysed; and 5) the quantitative analysis
will be supplemented by qualitative research concerning debtors, restructur-
ing advisors and judges.

52 Camacho-Minano et al. (2015).
3 Casey (1986).

64 Zhou et al. (2022).

% Camacho-Minano et al. (2015).
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