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1 Introduction

The efficiency and effectiveness of the judiciary are issues frequently considered in
publications from across the disciplines of economics and law. Simply stated, the difference
between the two concepts is that efficiency is a criterion readily applied by economists for
assessing the performance of given units. It is strongly bound to compare the allocation of
resources to the final output (Hicks 1939, Kaldor 1939, Broadway & Bruce 1984), i.e. aims at
the optimal use of resources (Marciano et al. 2019). Effectiveness, in turn, appears to be used
when considering to what extent a unit is successful in an aspect of concern. Specifically, it
is often assessed through considerations of the system’s success in meeting a set of general
democratic assumptions with an emphasis on the courts’ impartiality and independence as
well as on delivering legally correct judgements (Salihu & Gholami 2018, Gozgor et al. 2019,
Igbal et al. 2019), bound with law enforcement (MiS¢eni¢ 2019), the business costs of crime,
contracts enforcement, systems integrity, military interference, restrictions on real
properties sales, and police reliability (Gozgor et al. 2019).

The popularity of assessing judicial performance, regardless of the exactitude of the
concept applied, corresponds to the fact that a well-performing judicial system is an essential
element of any economy. As long as it guarantees both the protection of property rights as
well as the enforcement of contracts, it significantly contributes to the efficient production
and distribution of goods and services (OECD 2013, Banasik et al. 2021). After all, such a
judicial system reduces both risk in commercial transactions and transaction costs, and this
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positively affects corporate growth in the given country (Giacomelli & Menon 2013, Garcia-
Posada & Mora-Sanguinetti 2015, Betdowski et al. 2020). Therefore, it is widely admitted that
an effective judiciary allows for entrepreneurship and economic growth as well as fight
poverty (Acemoglu et al. 2001, Glaeser et al. 2004, Rodrik et al. 2004, Marciano et al. 2019,
Eklund et al. 2020). Also, obtaining a loan for a private business is easier in regions with a
well-performing judicial system (Jappelli et al. 2005). Furthermore, an underperforming
judicial system can cause meaningful loss in the legitimacy of a political system through
undermining the citizenry's trust in the fundamental protection of individual freedoms (Voigt
2016, Magalhdes & Garoupa 2020, Banasik et al. 2021). The overall performance of the
judicial system also importantly determines a country's investment attractiveness as the
capacity among different countries for increasing production correlates to judicial
performance (Fusco et al. 2021).

In line with these issues, this research paper aims at contributing to the literature mainly
by offering a new way to assess judicial effectiveness. The tabled approach is based on a
machine learning algorithm called BERTopic (Grootendorst 2022) which enables grouping
the judgements thematically. Next, their performance can be compared using a selected
effectiveness measure or proxy. What is novel about this approach, compared to the state
of the art, is that measuring effectiveness is here proxied by the probability of appeal of a
decision.

As the research applies a machine learning algorithm for assessing the effectiveness of
the judiciary, it meets the needs of the constantly developing world and follows trends
recently observed in the literature. After all, multiple publications discuss the need to
automate processes and use new artificial intelligence (Al) technologies by the courts (Buocz
2018, Deeks 2019, Morison & Harkens 2019, Re & Solow-Niederman 2019, Schmitz 2019,
Coglianese & Dor 2020, Ulenaers 2020, Wachter et al. 2021). Also, Al has already begun to be
used to study the workings of courts, judges, and the judiciary (Aletras et al. 2016, Virtucio et
al. 2018, McKay 2020) as well as to process legal texts (Loza Mencia & Furnkrantz 2010,
Maxwell & Schafer 2010, Kriz & Hladka 2018). When it comes to more specific literature, topic
modelling keeps getting more attention in the literature applying quantitative analysis to
legal problems (Lauderdale & Clark 2014, Carter et al. 2016, Livermore et al. 2017, Leibon et
al. 2018, Carlson et al. 2020, Livermore et al. 2020, Luz De Araujo & De Campos 2020, Carlson
et al. 2021, Dadgostari et al. 2021). In this aspect, this research aims to be listed as another
contribution to the state-of-the-art.

Still, the main contribution to the literature is associated with the fact that this research
uses a measure of judicial system workload and a proxy for its effectiveness that is
consistently neglected in empirical studies. More specifically, the probability of appeal is
calculated for the obtained thematic groups of judgements. This may spark discussion about
unpopular but still interesting alternative measures of judicial performance.

More formally, the approach introduced provides descriptive evidence on cases'
characteristics and their correlation with higher or lower probability of appeal, which can be
considered a proxy for assessing the effectiveness of the judiciary. The author is aware that
topic-based analysis does not enable formal testing of research hypotheses. However, some
expectations for the correlation were stated: the thematic groups bound with the same
historically established set of legal norms (e.g., civil, criminal, labour, family) should be
characterised by a similar level of burden, i.e., engagement of the court’s resources, and
therefore effectiveness, and thematic groups including multiple legal issues (borderline
cases, e.g., mixing concepts present in both civil and criminal law) should be the ones that
are the least effective components of the judicial system. In other words, a positive
correlation between “borderness” of topics and their probability of appeal is expected. The
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expectations presented stem from the belief that the engagement of court resources in a
given case should be largely determined by the nature of the proceedings, particularly
differing substantially between civil and criminal cases. Consequently, cases with a
“borderline” nature, combining diverse elements and therefore naturally more complex,
should require greater use of court resources.

For the purpose of demonstrating the introduced method of assessing judicial
effectiveness, the Polish judicial system was taken into consideration as one of the most
interesting cases. The 2021 EU Justice Scoreboard (European Commission 2021),
implementing the methodology developed by CEPEJ (2018), states that Poland is the country
with the third biggest number of incoming cases per 100 inhabitants in the European Union.
In addition, the statistics clearly demonstrate that this results more from the workload in civil
and commercial cases rather than administrative ones. Furthermore, when it comes to the
time needed to resolve a case, Poland is situated in the middle of the ranking of European
Union countries. Nevertheless, this is mainly due to the efficiency of the administrative
courts, which are the fourth fastest among the analysed countries. Moreover, the resolution
rate (CEPEJ 2018) within the Polish judicial system is the fourth worst among the considered
countries. In fact, in 2019, the Polish courts resolved fewer cases than came in. This obviously
influences the number of pending cases per 100 inhabitants, which is one of the highest in
comparison to the other countries considered. Again, a vast majority of the pending cases
are non-administrative. What should be emphasised, however, is that the statistics briefly
presented above are not the only specificities justifying a deeper consideration of Polish
judicial performance. Poland is one of the post-communist countries and has succeeded in
transforming itself from central planning to a market economy (Balcerowicz 2005). Also, the
Polish judicial system is perceived as slow, inefficient, and ineffective in the literature
(Kociotowicz-Wisniewska et al. 2017, Siemaszko et al. 2019, Kruczalak-Jankowska et al. 2020,
Betdowski et al. 2020). All the above combined raises the question of the possible impact of
certain legal solutions that serve as a response to the previous regime on the current judicial
effectiveness, e.g. the broad indemnification of damages caused by unlawful actions of
public authorities.

This paper is structured as follows: firstly, related work is presented. Secondly, methods,
along with a brief description of the Polish judicial system, as well as data description is
provided. Next, results are reported and discussed, followed by conclusions.

2 Related Work

2.1 The Measures of Judicial System Efficiency and Effectiveness

To elaborate more on the topic of assessing judicial performance, the most common
concepts are efficiency and effectiveness. Pareto (1896) defined economic efficiency as a
state such that no entity can be made better off without at the same time making any other
unit worse off. Boadway & Bruce (1984) formalised the thoughts of Kaldor (1939) and Hicks
(1939) concluding that some state is preferred over another if there is no possibility of
costless redistribution that would lead to a superior allocation of resources according to the
Pareto criterion. Therefore, it should be concluded that in the case of measuring any public
system’s efficiency, the allocation of resources between the units should be analysed. The
more the system is adapted to the needs of society, the more efficient it is. Hence, efficiency
can be measured by comparing the output obtained from the system with the inputs and
resources used. It should be stressed that this idea is widely adopted for measuring overall
judicial system performance (Charnes et al. 1978, Lewin et al. 1982, Kittelsen & Fgrsund 1992,
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Elbialy & Garcia-Rubio 2011, Yeung & Azevedo 2011, Calvez & Regis 2007, Santos & Amado
2014, Smuda et al. 2015, CEPEJ 2018, Betdowski et al. 2020, Giacalone et al. 2020, Fusco et al.
2021).

In contrast, effectiveness appears to be a far more general term. Effectiveness describes
to what extent a system is successful in an aspect of concern. This clearly diverges from an
economic view of performance, framed in terms of comparing input and output. In recent
years, authors using effectiveness have avoided considering the system output-to-input
relation (Salihu & Gholami 2018, Gozgor et al. 2019, Igbal et al. 2019, Misceni¢ 2019). This
understanding of the concept of effectiveness seems to fit the claim that effectiveness is the
judicial system’s ability to satisfy the demand for justice (Marciano et al. 2019).

Both the judicial system’s efficiency and its effectiveness are frequently debated in
publications from the disciplines of economics and law. Not only does this indicate the
importance of the analysed matter, but also undoubtedly justifies the diversity of the
system’s performance measures. When it comes to efficiency, to consider the impact of
various factors on it, both parametric and non-parametric methods are applied, while it
seems that the latter are used more frequently.

As for the non-parametric models, the most common approach appears to be to consider
the number of resolved cases within a certain time horizon (as this is the general quantitative
output delivered by the courts) and to compare it with judicial system input, i.e., available
resources. This approach should be perceived as established by Lewin et al. (1982) following
the general idea of measuring the decision-making units’ efficiency as previously suggested
by Charnes et al. (1978). This general concept of using linear programming techniques is
called data envelopment analysis (DEA). In general, it is based on the Pareto optimality
theorem. Transferring this to analysis of the efficiency of the judicial system, Lewin et al.
(1982) suggested that single court performance can be measured with the number of
resolved cases in a specified time period. An extensive survey on this particular matter was
subsequently provided by Liu et al. (2013). The DEA approach was then applied and extended
in many noteworthy papers (Kittelsen & Farsund 1992, Elbialy & Garcia-Rubio 2011, Yeung &
Azevedo 2011, Santos & Amado 2014, Fusco et al. 2020, Betdowski et al. 2020, Giacalone et
al. 2020, Achenchabe & Akaaboune 2021).

What should be emphasised at this stage, the non-parametric approaches, despite their
popularity, as Betdowski et al. (2020) rightly pointed out, do not allow for strict determination
of the factors that affect efficiency. In response to this issue, the literature proposes various
parametric approaches that enable the testing of hypotheses about the statistical
significance of individual parameters. Antonucci et al. (2014) enumerated the following multi-
dimensional parametric methods used for evaluating the efficiency of units: ordinary least
squares (OLS), corrected ordinary least squares (COLS), and stochastic frontier analysis (SFA)
(Aigner et al. 1977, Meeusen & van den Broeck 1977), ultimately applying the latter for the
evaluation of Italian judicial system. Remaining within the framework of this typology of
parametric methods, Espasa & Esteller-More (2015) used a fixed-effect panel stochastic
frontier model to analyse Catalonian first instance courts. Moreover, Betdowski et al. (2020)
proposed a combination of DEA with OLS, followed by incorporation of panel data approach
and the aforementioned SFA, to assess the efficiency of Polish district commercial courts.

Also, an extensive review of the literature enables us to identify a well-established set of
judicial efficiency measures that do not refer to a concept of efficiency described within the
economic framework. Clearance ratio (CR) should be perceived as one that is somewhat
derivative from the ideas presented above. This particular concept assumes that the
performance of individual courts can be measured with a ratio of resolved cases to incoming
cases within a specified period of time. This obviously corresponds to the concept of
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measuring the output in relation to the inputs of the system (CEPEJ 2018). Another efficiency
indicator suggested in the literature is disposition time (DT), which aims to measure the time
needed for resolving a pending case under the current pace of work in the court.
Mathematically, it is a ratio of the number of pending cases to the number of resolved cases
at the end of some period. It is usually multiplied by the number of days in a year to simplify
the interpretation of the measure (CEPEJ 2018). Another approach for measuring judicial
efficiency is associated with the concept of “reasonable time” for judicial proceedings. CEPE]
(2018) suggests considering the criteria established by the European Court of Human Rights,
which enable calculating the length of proceedings as well as assessing its reasonableness
(Calvez & Regis 2007). Smuda et al. (2015) used the duration of proceedings in order to assess
a court system'’s efficiency.

The effectiveness of a judicial system is often recognized as the extent to which the
system performs satisfactorily. Many researchers take into account the system’s success in
meeting a set of general democratic assumptions with an emphasis on the courts’
impartiality and independence as well as on delivering legally correct judgements (Salihu &
Gholami 2018, Gozgor et al. 2019, Igbal et al. 2019). Also, general legal effectiveness appears
to be perceived in the literature as strongly bound with law enforcement (MiS¢eni¢ 2019).
Additional system characteristics that are considered when measuring the effectiveness
include: the business costs of crime, contracts enforcement, systems integrity, military
interference, restrictions on real properties sales, and police reliability (Gozgor et al. 2019).
Therefore, it should be emphasised that there are no well-established general effectiveness
indicators for judicial systems in the literature. However, Marciano et al. (2019) claims that
the well-established measures such as CR or DT should be perceived as capturing
effectiveness, not efficiency.

Concluding the above, we may state that an efficient judicial system should feature
certain traits. Specifically, an efficient system should involve as few judges as possible that
resolve as many cases as possible and in as little time as possible. In contrast, the
effectiveness of the judicial system is in most publications perceived as meeting democratic
standards or producing the fairest judgements possible. In this paper, the research
hypotheses, together with the applied system performance measure, are associated with
the problem of judicial effectiveness. Still, this obviously corresponds to some components
of the system's efficiency.

2.2 Probability of Appeal as a Judicial System'’s Effectiveness Proxy

The paper takes into consideration the probability of appeal as an effectiveness proxy.
Surprisingly, no research specifically considering the probability of appeal as an indicator of
a system's effectiveness has been conducted to date. Some authors’ findings do however
suggest that it could be introduced as a measure of the considered phenomena.
Kornhauser (1999) mentions that the probability of appeal is inextricably correlated with
the correctness of the decision (which corresponds with understanding effectiveness as
presented before). On the other hand, he points out that the probability of a correct court
decision increases with the amount of resources assigned to that court (which can be
perceived as a conclusion that efficiency implies effectiveness). In light of this, the probability
of appeal should be perceived as strongly bound with system performance. Santolino (2010)
is another author who in passing mentioned that the efficiency and effectiveness of the
judicial system can be measured via the probability of appeal. Furthermore, some authors
have provided empirical evidence for the probability of appeal being determined by the
length of the court decision (Carree et al. 2010). This again connects this specific measure
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with some of the well-established efficiency indicators cited earlier. It should also be
discerned that the probability of appeal is perceived in the literature as strongly dependent
on the effectiveness of the sanctions adjudged within the criminal cases (Billiet et al. 2014).
At this stage, it should be noted that there are a few studies that mention the probability of
appeal in general, without considering its relationship to the effectiveness of the judge, the
court, or the judicial system. Rather, they focus on the outcome of the appeal (Samaha et al.
2020, Ash et al. 2022) and therefore should be considered in the context of the efficiency of
lawyers representing the parties, with the caveat that this is just an example of how the
discussed measure can be used.

As presented above, the probability of appeal can be deemed a measure of judicial
performance in two different ways: taking into account either its efficiency or effectiveness.
When it comes to the first concept, the probability of appeal is bound with the case-
resolution process. Simply put, a proceeding starts when a formal letter initiates it. Then, the
judges in a specialised department of a court of competent jurisdiction resolve the case.
Obviously, this takes some time and generates costs. Furthermore, the parties to the
proceedings have the right to appeal against the decision of the court. Every single appeal
implies more judges involved in solving the case, and more time needed for resolution—and
this generates additional costs for the system. Therefore, the share of appeals among the
judicial systems' components can be labelled according to its efficiency.

On the other hand, the probability of appeal appears to be coherent with the judicial
effectiveness concept. Similarly to the previous effectiveness measures suggested in the
literature (Salihu & Gholami 2018, Gozgor et al. 2019, Igbal et al. 2019, Misceni¢ 2019), the
probability of appeal takes into account an issue that can affect the system’s performance.
More specifically, it captures the workload differences among the system’s components, and
this makes it a promising proxy for its effectiveness. The more appeals, the more probable
that some cases' resolutions were questionable, which can result from many different
system issues, e.g., the specificity of some cases, their complexity, insufficiently compelling
justifications, etc. Moreover, the higher the probability of appeal, the more loaded the
system. The greater the load, the more difficult it is for the courts to perform well and render
“fair” judgements. Therefore, the probability of appeal should be deemed a measure of the
system workload that is a promising proxy for its effectiveness.

Labelling the probability of appeal an effectiveness proxy nevertheless does not mean
that the right to appeal makes the judicial system ineffective. On no account should the right
to appeal be undermined. Still, it is possible that in some groups of cases, the probability of
appeal could be lowered without violating the judicial system’'s fundamental democratic
standards.

3 Methodology, the Polish Judicial System, and Data

3.1 Methodology

When it comes to the methodology applied in this research, a topic modelling approach was
used for the purpose of thematically grouping judgements. In general, this should be
perceived as an unsupervised machine learning set of algorithms that aims at grouping
pieces of text with respect to the co-occurrence of keywords and phrases. To be more
specific, the study used the BERTopic algorithm (Grootendorst 2022). However, to fully
understand its functioning, it is necessary to briefly outline the concept of topic modelling in
general, as well as to present the evolution of the various approaches that led to the
development of the state-of-the-art algorithm used in this work.
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Many different topic modelling algorithms were suggested in the literature at the turn of
the century (Paatero & Tapper 1994, Landauer & Dumais 1997, Landauer et al. 1998,
Hofmann 1999) with the most prominent being Latent Dirichlet Allocation (LDA) (Blei et al.
2003). Practical importance of LDA was later emphasised by subsequent publications
introducing its further specific modifications adapting this algorithm to different tasks, most
often extending simple text clustering with additional conditions and variables (Rosen-Zvi et
al. 2004, Li & McCallum 2006, Blei & Lafferty 2007, Boyd-Graber & Blei 2008, Lacoste-Julien
et al. 2008, Blei et al. 2008, Mimno et al. 2009, Ramage et al. 2009, Rabinovich & Beli 2014,
Bhadury et al. 2016, Chien & Lee 2017, Jansson & Liu 2017, Sharma et al. 2017, Shi et al. 2017,
Qiang et al. 2017, Bai et al. 2018, Jin et al. 2018). However, both the recent adoption of deep
learning (Larochelle & Lauly 2012, Cao et al. 2015, Chien & Lee 2017, Jansson & Liu 2017,
Sharma et al. 2017, Bai et al. 2018, Jin et al. 2018, Bhat et al. 2020, Doan & Hoang 2021,
Terragni et al. 2021, Wang & Yang 2020, Zhao et al. 2021, Mazzei & Ramjattan 2022) and
promising usage of word embeddings (Arora et al. 2016, Das et al. 2015, Liu et al. 2015,
Nguyen et al. 2015, Li et al. 2016, Moody 2016, Xun et al. 2016, Shi et al. 2017, Qiang et al.
2017, Bianchi et al. 2020, Dieng et al. 2020, Thompson & Mimno 2020) indicated the
possibility of enhancing classical topic models performance. This resulted in the introduction
of a state-of-art BERTopic algorithm (Grootendorst 2022). Also, at this point it should be
emphasised that so far BERTopic was reported as outperforming LDA in a majority of
empirical analyses (Abuzayed & AlKhalifa 2021, De Groot et al. 2022, Egger & Yu 2022,
Hutama & Suhartono 2022, Sangaraju et al. 2022, Scarpino et al. 2022, Zankadi et al 2022,
Ao et al 2023). The history of the development of the topic modelling approach, as well as
the results of the empirical comparison of algorithms mentioned in the previous sentence,
contributed to the final selection of BERTopic for use in this study.

BERTopic is based on an idea of transformer-based pre-trained language models, often
named text embedding techniques. Simplifying, the embeddings are contextual
representations that can be used for further natural language processing models.
Embedded documents are represented in a vector space and can be compared semantically.
Even though the diversity of these models is undeniable (Acheampong et al. 2021, Kalyan et
al 2021), the most popular appear to be GPT (Radford et al. 2018) and BERT (Devlin et al.
2018). BERTopic is based on a variant of the latter, Sentence Bidirectional Encoder
Representations from Transformers (Sentence-BERT) (Reimers & Gurevych 2019).

Noticeably high dimensionality of text embeddings should be perceived as a meaningful
challenge to the effectiveness of their computation. Therefore, in aim of optimising the
process, the dimensionality of the embeddings used in BERTopic is reduced. It is possible
with already well-established algorithms such as PCA (Pearson 1901, Hotelling 1933) or t-SNE
(Hinton & Roweis 2002, Van der Maaten & Hinton 2008). Still, Grootendorst (2022)
recommends the UMAP algorithm (Mclnnes et al. 2018) as it appears as preserving more of
both local and global features of high-dimensional data when projected to lower dimensions.

With the embeddings’ dimensionality reduced, the next step involves clustering them with
HDBSCAN algorithm (Ester et al. 1996, Campello et al. 2013). An undoubtful advantage of
using this algorithm is that it enables modelling noise as outliers and not assigning it to the
clusters. However, as emphasised by Grootendorst (2022), Allaoui et al. (2020) demonstrated
that combining UMAP with k-means clustering (MacQueen 1967) also provides satisfactory
results.

Yet another step involved in using BERTopic is assessing tokens' contributions into the
topics. A class-based modification of the TF-IDF measure (Joachims 1996)—which is the
product of term frequency in a document and the logarithm of the inverse document



186  Switata

frequency (the share of documents containing a term)—is applied which enables merging
topics with similar words' importance.

Parameters of the BERTopic model built in this research were optimised with respect to
topic coherence measures, i.e. UCI (Newman et al. 2010), UMass (Mimno et al. 2012), UCI-
NPMI (Aletras & Stevenson 2013). All have similar interpretations. The higher values indicate
that tokens representing the topic are frequently observed together in the corpus (Roder et
al. 2015). Furthermore, the results obtained were confronted with the actual interpretability
of the topics as assessed by experts.

When it comes specifically to the methodology adopted in this research, each judgement
from the considered corpora was assigned to the most probable topic obtained. Next, within
each topic, a distribution of assigned judgements among courts departments of certain types
was calculated. This was later used for determining whether a single topic comes from a
certain group of historically established legal norms. In other words, if a vast majority of
judgements assigned to a particular topic originated from courts departments of the same
type (e.g., civil), then it was assumed that this thematic group is a “civil topic”. On the other
hand, such an approach made it possible to identify topics that contain similar legal
problems but that are associated with different groups of legal norms. For example, a topic
where half of the assigned judgements originated in civil departments and the other half
came from criminal departments was labelled a “borderline”, “civil-criminal” topic. More
details were presented in the results section using the example of regional court judgements
in Poland.

The share of judgements against which an appeal was filed was also computed for each
thematic group of judgements. This enabled comparing the workload between the topics
and evaluating their possible impact on system effectiveness.

3.2 The Polish Judicial System

The Constitution of the Republic of Poland of 2 April 1997 states in Article 174 that the courts
and tribunals pronounce judgements in Poland. The latter are specifically named in the
Constitution: the Constitutional Tribunal along with the Tribunal of the State. Regarding the
courts, Article 175 names the Supreme Court and thereafter enumerates only the remaining
court types: the common courts, administrative courts, and military courts. Also, the next
Article states that court proceedings should have at least two-stages. Furthermore, the Polish
Constitution states that the organisational structure, jurisdiction, and procedure shall be
specified by acts of Parliament. Still, the Constitution’s Article 177 states that the common
courts administer all matters not saved for other courts.

The Law on the system of common courts of 27 July 2001 in Article 1 enumerates three
types of the common courts: regional courts, district courts, and appeal courts. According to
acts of Parliament, the Code of the Civil Procedure, along with the Code of the Criminal
Procedure, the regional courts are courts of first instance for all matters that were not saved
for the district courts. Therefore, the district courts are designated first instance courts for,
to put it intuitively, more serious cases. Most importantly, the jurisdiction of district courts
includes cases, as far as those in which the rules of civil procedure apply, of non-material
rights and jointly asserted property claims, as well as cases of property rights in which the
value of the subject of the dispute exceeds 100,000 PLN (ca €23,000), with exceptions for
both categories. In criminal cases, district courts have jurisdiction over crimes and certain
misdemeanours. Also, the district courts resolve appeals filed against the regional courts’
judgements. The appeal courts consider only the appeals against the first-instance district
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courts' judgements. As of the end of 2022, there are 11 appeal courts, 46 district courts, and
318 regional courts in Poland.

The common courts are divided into departments. In the regional courts, the mandatory
departments to be created are: civil and criminal. Other departments, i.e., family and
juvenile, labour and social security, commercial, land registry, and enforcement, may be
established by the Minister of Justice. Every case is assigned to a competent department
based on a consideration of the case's characteristics and its connections with legal
provisions.

In the Polish judicial system, judges are appointed by the President of the Republic of
Poland, on the proposal of the National Council of the Judiciary. Until 2018, members of the
Council were elected by assemblies of judges of courts of various types. Starting 2018, the
competence to select the members of the Council is exercised by the Sejm, i.e. the lower
chamber of the Polish Parliament.

3.3 Data

All data was obtained from the System of Analysis of Courts Decisions at sgos.org.pl. The aim
of this portal is to publish the content of judgements of both the extraordinary as well as
common courts in Poland. The scope of the published judgements was determined by a
panel of the Polish common courts’ judges. As a result, no exempted or repetitive content
shall be published there. Neither are the ‘irrelevant’ judgements, i.e., the ones that do not
exhibit a substantial legal information. As specified in the relevant regulation of the Minister
of Justice: the decision on which judgement will be published on the portal is made by the
judge who participated in its issuance, or by an official in charge. Also, all judgements
available on the portal are anonymized.

For the purposes of this research, all judgements of the Polish regional courts published
at saos.org.pl were collected. The number of considered documents was 84,579. They were
issued in a time horizon from 27.05.2007 to 27.12.2022 (state as of 13.01.2023; some
judgements appear to be published with a delay).

A set of standard preprocessing operations of the textual data was performed.
Punctuation, special signs, one-letter words, as well as Arabic and Roman numbers were
removed from the corpus. Then, texts were tokenized. Also, Polish words that had no
information value were removed (listed in a dictionary provided within the Python
programming language library named stop_words). Furthermore, courts’ hames and cases’
symbols as well as Polish names and surnames were excluded (list provided within the
Morfeusz program mentioned below). Finally, words were reduced to their root form with a
lemmatization operation. As far as the Polish language processing is quite challenging, a tool
that was originally prepared for linguistics was applied - the Morfeusz program (Wolinski
2014).

After all the aforementioned operations, 167,199 unique tokens remained in the corpus.
As bigrams and trigrams were introduced into the corpus, it made the overall number of
unique tokens equal to 5,499,475. Tokens observed only once in the corpus were removed
as useless in any further analysis which made the number of the unique tokens 3,708,686.
Finally, when optimising parameters of the topic model, it appeared that removing tokens
that appear at least once in at least 75% of the analysed texts improves model performance.
After this operation, 3,708,640 unique tokens remained.

It should be noted at this point that at the initial stage of the research, models based on
the LDA algorithm (Blei et al. 2003) were also constructed since this is a well-established
alternative to the state-of-the-art BERTopic algorithm. The LDA results turned out to be much
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less interpretable than the ones obtained with BERTopic. Also, initially attempts were made
to construct a topic model by applying the BERTopic method on plain text, i.e. without
markup but still including punctuation, stopwords, numbers, and most importantly with non-
lemmatized words. This approach, despite being recommended by Grootendorst (2022), also
provided far less interpretable and informative results than what was obtained after more
extensive text preprocessing. In particular, BERTopic applied on plain text turned out to
group judgements with respect to the location of the court. Perhaps judges in different
courts use different formulas when drafting justifications. Nevertheless, the purpose of
building the model was to group the texts thematically.

What should also be mentioned to justify the extensive preprocessing, is that the
multilingual version of BERTopic was used in the analyses. Such a decision was made in view
of the fact that the Polish-language versions of BERT, despite of being constantly developed
(Dadas, Peretkiewicz & Poswiata 2020, Kteczek 2020, Rybak et al. 2020, Mroczkowski et al.
2021) are still not easily available. Specifically, the libraries available for Python do not involve
the Polish version of BERT but stops with a multilingually pre-trained variant. Pre-training of
BERT using the author's own resources appears to be disproportionately costly to the
purpose of the study. Furthermore, the ideal would be to train BERT not necessarily on any
Polish texts but on Polish legal texts, or even judgements of Polish common courts.
Unfortunately, the most extensive database of such texts, i.e. the System of Analysis of
Courts Decisions, includes less than 85,000 common courts judgements which appears to
be an absurdly small number compared to corpora originally used by BERT's funders.

4 Results and Discussion

4.1 Topic Model

The built BERTopic model on a corpus of 84,579 Polish regional courts’ judgements
pronounced in 27.05.2007-27.12.2022 optimised with respect to the topic coherence
measures, i.e. UCI (Newman et al. 2010), UMass (Mimno et al. 2011), and UCI-NPMI (Aletras
& Stevenson 2013), resulted in obtaining 80 topics. Given the large number of topics
obtained, it should be considered inexpedient to present and discuss every single one in the
paper. However, it should be emphasised that all the obtained topics were characterised
with both informative and interpretable keywords that allowed an expert assignment of the
labels. The most frequent topics are presented in Table 1. As modelling involved processing
Polish language, for the purpose of presentation, the most prominent tokens describing
each topic were translated into English.

The topic that was reported as the most popular among the judgements in the analysed
time horizon was associated with third party civil liability insurance. The next most
prominent ones were connected to: traffic offences, termination of employment contract,
alimony and securitization. The sixth thematic motive most frequently observed in the
judiciary was similarly to the first one associated with third party liability insurance. Still,
differences in both the most prominent keywords describing the topics as well as the weights
assigned to the tokens were noticeable. Therefore, the topics were not merged together. The
seventh most frequently observed thematic motive involved appeals against decisions of the
social security institution. The next two were reported as associated with criminal law, i.e.
labelled: drunk driving, misappropriation. The tenth most prominent topic seemed to be
bound to the problem of victim’'s contribution to damage size in the form of renting a
replacement vehicle more expensive than offered by the insurance institution.
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Table 1. The top 10 most frequent topics obtained from the BERTopic model.

Topic
index

Expertly assigned label

The most prominent tokens with obtained weights

1

10

Third-party liability
insurance

traffic offences

termination of
employment contract

alimony

securitization

third-party liability
insurance

appeal against the decision
of the social security
institution

drunk driving

misappropriation

replacement vehicles
(victim'’s contribution to
damage size)

civil liability (0.0032), suffering (0.0024), liquidation (0.0023), cervical
(0.0022), replacement vehicle (0.0021), favour inc (0.0021), defendant
incorporated (0.002), insurance liability (0.002), third-party liability
insurance (0.002), liquidation proceedings (0.002)

blame (0.0155), accused (0.0117), speed (0.009), manoeuvre (0.006),
offence (0.0057), pedestrian (0.0057), offence (0.0055), roadway (0.0051),
traffic safety (0.0047), crossroads (0.0043)

employment relationship (0.0069), termination employment contract
(0.0036), certificate employment (0.0032), prior notice employment
contract (0.0031), employment prior notice (0.0028), terminate
employment contract (0.0027), employment contract prior notice (0.0025),
annual leave (0.0024), annual (0.0024), overtime (0.0023)

maintenance (0.0134), alimony (0.0131), maintenance obligation (0.009),
child support (0.0078), minor claimant (male) (0.0062), earning
opportunities (0.0058), mother minor (0.0053), minor claimant (female)
(0.0047), representative (0.0047), favour minor (0.0046)

securitisation (0.0158), investment fund (0.0139), standardise (0.0114),
securitization found (0.0101), securitization fund investment (0.0101),
standardise securitisation (0.0101), standardise securitisation fund (0.01),
investment closed-end (0.0089), closed-end investment fund (0.0089),
securitisation fund (0.0078)

civil liability (0.0032), favour incorporated (0.0025), favour incorporated
company (0.0025), gtc (0.0024), liquidation (0.0023), vehicle repair (0.0023),
replacement vehicle (0.0023), insurance liability (0.002), third party liability
insurance (0.002), suffering (0.002)

pension (0.016), sickness benefit (0.0152), pension authority (0.0142),
incapacity work (0.0102), social security institution (0.0097), insured (male)
(0.0093), social department (0.0087), social security department (0.0087),
insured (female) (0.0068), applicant (female) (0.0065)

alcohol intoxication (0.0145), milligram (0.0142), state intoxication (0.0138),
exhale (0.0108), exhale air (0.0102), driving ban (0.0093), alcohol exhale
(0.0093), alcohol exhale air (0.0089), land (0.008), land traffic (0.008)

misappropriation (0.0057), seizure (0.0051), purpose misappropriation
(0.005), pln damage (0.005), base penal code (0.0043), commit theft
(0.0042), accuse act (0.0041), break in (0.0038), explain defendant (0.0038),
code criminal procedure (0.0034)

replacement vehicle (0.0046), rent vehicle (0.0038), rent replacement
vehicle (0.0034), claimant company (0.0032), claimant company limit
(0.0029), liability amount (0.0025), limit liability amount (0.0025), defendant
company (0.0024), pIn period day (0.0022), liability company (0.0022)

Note: Topic index corresponds to the position in terms of frequency of the topic in the corpus.
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The other topics, i.e. those not presented in Table 1, were foremost bound to: evictions,
beatings, improper performance of the tourist service, cumulative penalties, non-payment
of credit, perpetual usufruct, counteracting drug addiction, leading to an unfavourable
disposition of property, housing communities disputes, fiscal crimes, death threats,
promissory notes, appeals against decisions of medial commissions on disability,
inheritance, gambling law, default judgements, teacher card regulations, marital property
separation, animal protection, long-term health impairment as a result of a traffic collision,
non-payment of alimony crime, and servitudes.

4.2 Similar Topics

Having obtained the topics described by their keywords representation, a consideration of
shares of judgements from different courts departments assigned to the topics was
conducted. Also, the appeals share for every single topic was calculated. First of all, the focus
was on verifying whether the detected thematic groups, within which judgements were
predominantly issued in departments with identical specialisation, are characterised by
similar probability of appeal. This created a need for grouping the obtained thematic groups
with respect to the departments where the judgements assigned to the topics originated.

As the well-established approaches for performing such division - clustering of cases with
respect to departments shares and pairwise Pearson’s Chi2 tests (Pearson 1900) - did not
provide any satisfactory results, basic descriptive statistics analysis was incorporated. The
topics were divided in respect to the court departments of the biggest share. As a result, civil,
criminal, labour, and family groups of topics were established. It is noteworthy that the
judgements made in the civil and commercial departments were grouped together, i.e. as
civil topics, as the rules of the division of cases between them are based primarily on the
presence of entrepreneurs on both sides of the dispute.

0.08 +

0.06 -

Appeals share
o
o
-

li

0.02 A

0.00 A

civil law criminal law  labour law family law
topics topics topics topics

Figure 1. Distributions of appeal share between the thematic groups of judgements.
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Next, distributions of topics’ appeal shares between the groups were compared as presented
in Figure 1 (all figures were generated with a Python programming language library named
matplotlib). Itis clearly visible that the appeal share distribution within criminal topics differs
from the one within civil topics. Still, topics bound to mainly labour law and social insurance
characterise themselves with an appeals share distribution similar to the civil ones. This
seems to be due to the fact that labour law remains closely linked to civil law. In particular,
the Polish Labour Code provides that, in matters not regulated therein, the provisions of the
Civil Code shall apply accordingly, if they do not contradict the principles of labour law.

It was also formally tested if the presented distribution (see Figure 1) statistically differ
from each other (see Table 2). The well-established Mann-Whitney (Mann & Whitney 1947)
and Kruskal-Wallis (Kruskal & Wallis 1952) tests were applied. In a nutshell, these non-
parametric statistical methods, here particularly useful due to the limited number of topics
obtained, enable comparing two independent groups to verify if their distributions
statistically differ from each other. Technically, both are based on calculation of sums of
ranks per group. For both tests, hypotheses of dependence between civil and criminal law
were rejected. This was also the case when comparing criminal and labour law topics.
However, there was no statistically significant difference between civil and labour law topics’
appeal shares distributions. In other words, distributions of the probability of appeal in
thematic groups of judgements do not statistically differ between civil and labour law groups
of topics. Still, they do differ when comparing distribution of the values of interest in criminal
topics with civil and labour law groups.

Taking into account the above, it appears that thematic groups of court cases bound to
the same historically established sets of legal norms are indeed characterised with similar
probability of appeal as distribution of the probability of appeal among the topics connected
to civil law does not statistically differ from the distribution observed for the labour law
topics. Oppositely, the difference between civil and criminal topics, as well as labour law and
criminal ones, is noticeable, i.e. the empirical probability of appeal is clearly higher in the
second group.

Table 2. Results of statistic tests for equality of topics appeal shares distributions

Name of the test Distributions compared Test statistic

Mann-Whitney civil vs. criminal 106.50 ***
civil vs. labour law 179.00
criminal vs. labour law 147.00 **

Kruskal-Wallis civil vs. criminal 27.35 ***
civil vs. labour law 0.15
criminal vs. labour law 9.45 **

Note: Distribution of appeals share in family topics was not involved as this group
involved only two topics. Significance note: *** - 0.1% significance, ** - 1%
significance, * - 5% significance, . - 10% significance.
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4.3 Borderline Topics

Next, it was considered if the detected thematic groups, within which decisions were made
in court departments of different specialisations, are characterised by a higher probability
of appeals than the topics in which cases were predominantly decided in departments of
homogeneous characteristics. In order to verify this, it was necessary to identify the
borderline topics, or in other words, to measure the topics’ “borderness”. It was decided to
analyse the ratio of the two largest shares of judgements from departments of a given type
(further referred to as “borderness measure”) for each topic:

ts;

L tSi1
where B; stands for the “borderness” of topic i, whereas ts;; denotes j-th largest share of
judgements from departments of a given type in all the documents assigned to topic i.

The measure introduced was intended to capture the extent to which judgements from
the dominant department within the topic exceeded those from the most competitive type.
However, the ratio involves dividing second largest share with the largest share.
Theoretically, the largest share can take values from (0, 1]. Therefore, the way how the
measure was computed enabled avoiding values of infinity. The lower the “borderness
measure”, the more a topic is bound with only one historically established set of legal norms.
The value of 0 means that all the judgements grouped into separate topics were issued in
departments of the same type.

Within the groups of obtained topics, Pearson's (Pearson 1895) and Spearman’s
(Spearman 1904) correlation measures between appeal shares and “borderness measure”
were calculated (see Table 3). Both coefficients take values in the range [-1, 1], and positive
values suggest a positive relationship between the analysed quantities, while negative values
indicate the opposite. The Spearman’s coefficient was tried as, in contrast to Pearson’s, it
checks if the variables increase or decrease in an orderly manner, and therefore not
necessarily linearly. It is also more resistant to outliers.

Correlation was relatively weak (Pearson’s coefficient of 0.0435, Spearman’s coefficient of
-0.0048, both statistically non-significant) when all the topics were taken into account. As for
the topics concerning only the matters of criminal law, Pearson’s coefficient suggested weak
positive correlation (coefficient of 0.0177, non-significant) whereas Spearman'’s pointed out
negative correlation (coefficient of -0.2176, non-significant). However, the correlation was
reported as positive and noticeably higher compared to the previous examples when
considering only the topics representing labour law disputes (Pearson'’s coefficient of 0.3538,
non-significant; Spearman’s coefficient of 0.7714, statistically significant assuming 10%-
significance level). Finally, the correlation reported for the bound between appeals share and
“borderness measure” in case of civil law topics was statistically significant and of a
substantial strength when using both Pearson’s (0.3036) and Spearman’s coefficient (0.2603).
Therefore, it should be concluded that there is a positive correlation between civil topics
“borderness” and share of appeals against judgements assigned to these topics (see Figure
2).
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Figure 2. Relationship between appeals share and “borderness measure” in case of the topics concerning civil law
disputes.

The highest “borderness measure” value was observed for the topic concerning disputes
related to termination of employment contracts (see Table 4). This is indeed a thematic motif
on the edge of civil and labour law - 39.61% of judgements assigned to this topic were made
in civil departments. Appeals share in the considered topic was reported to be 0.0390 which
is noticeably higher than mean appeals shares for civil topics (0.0282) and labour law topics
(0.0297). Notably, this should be named an example of “borderness” having a positive impact
on probability of filling an appeal. This seems reasonable when one considers the nature of
the rulings made under this topic - these are indeed cases at the intersection of civil law and
labour law, and thus potentially more complicated. Specifically, these are likely to be cases
concerning the assertion of higher-than-determined compensation for unjustified or labour
law-infringing terminations of employment contracts. More precisely: according to the
regulations in force in Polish law, in the labour and social security law departments, the
courts determine whether a termination of an employment contract is unjustified or violates
specific provisions and, according to the employee's demand, declare the termination
ineffective, reinstate the employee to work (both only in the case of a contract of indefinite
duration) or award compensation (the only option for employee in case of a contract of
definite duration). According to labour law regulations, the compensation is limited in its
amount. However, it is not difficult to imagine a situation in which the extent of the damage
exceeds the limit of compensation. In such a case, the employee may claim compensation
for the remaining, i.e. surplus part of the damage under the general rules of civil law. Another
trial will then take place, this time already in the civil department of the court. Nevertheless,
the topic under discussion may also apply to different cases, e.g. termination of the
employment contract by the employee motivated by bullying. As the latter is relatively
difficult to be proven, it may be less risky to sue for infringement of moral rights. This is
considered in the civil department.

Positive relationship between the “borderness” and probability of appeal was also
observed in the case of the second most “borderline” topic - concerning non-payment of
alimony crime. The “borderness” of it appears to be clear as this is an intuitive mix of criminal
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and family law provisions. Its appeals share was 0.0426 which is higher than the average
obtained for the family law topics (0.0207), but lower compared to the average for criminal
topics (0.0564).

The topic with the third highest “borderness measure” value involves cases concerning
lease of transmission facilities and the possibility of establishing a transmission servitude.
Appeals share was 0.0585 which was reported higher than mean appeals shares for civil
topics (0.0282) and labour law topics (0.0297). Interestingly, the lease of part or all of an
enterprise can have the same effects as the takeover of an enterprise which is the subject of
labour law regulations. Hence the relatively high proportion of judgements issued in the
labour law departments in this topic (24.86%).

Table 4. Top 10 topics with the lowest ratio of two largest shares of judgements from departments of a given
type for each of the topics obtained.

Within-topic share of judgements issued in

department:

Topic Appeals  Borderness

index Expert assigned label civil criminal labour family share measure

57 termination of 0.3961 0.0000 0.6039 0.0000 0.0390 0.6559
employment contract

41 non-payment of 0.6702 0.0000 0.0585 0.2713 0.0426 0.4048
alimony crime

42 lease agreement, 0.7477 0.0018 0.2486 0.0018 0.0585 0.3325
transmission servitude

49 health care, lawsuits 0.7987 0.0195 0.1818 0.0000 0.0130 0.2276
against hospitals

44 promissory note loans 0.7976 0.0205 0.1762 0.0050 0.0403 0.2209

18 lease and perpetual 0.7425 0.1038 0.1311 0.0226 0.0349 0.1766
usufruct of premises

32 teacher card 0.1409 0.0206 0.8351 0.0034 0.0550 0.1687
regulations

46 excise tax crimes 0.1399 0.8601 0.0000 0.0000 0.0570 0.1627

14 improper performance  0.8761 0.0034 0.1196 0.0009 0.0387 0.1365
of the tourist service

28 promissory note loans 0.8523 0.0211 0.1078 0.0181 0.0332 0.1264

The next topic on the list is associated with lawsuits against hospitals. Surprisingly, appeals
share in this topic was reported to be relatively low, 0.0130. This is lower than average for
different groups of topics (0.0282 for civil law, 0.0297 for labour law). “Borderness” in this
group of cases comes from the fact that hospitals can obviously be employers. Therefore,
18.18% of judgements assigned to this topic originated from labour law departments
whereas 79.87% were issued in civil departments. Two out of ten topics characterised with
the highest “borderness measure” values were connected to a problem of promissory note
loans. For these two groups of judgements, appeal shares were: 0.0403, 0.0332 (again higher
than average for civil - 0.0282, and labour topics - 0.0297). The relatively high shares of
assigned judgements originated in labour law departments in those that seem to be bound
with a problem of a promissory note. The Polish Supreme Court recently held that when
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issued by an employee a promissory note cannot be used as security for the employer's
claims against that employee.

Another topic within the top ten highest values of the “borderness measure” is associated
with the lease and perpetual usufruct of premises. Appeals share in this topic (0.0349) was
higher than average in civil (0.0282) and labour law (0.0297) topics. Judgements assigned to
this topic originated in different courts departments: 74.25% in civil, 13.11% in labour law
and social insurance, 10.38% in criminal, and 2.26% in family law department. The legal
protection of tenants, landlord-tenant disputes, as well as the determination of the landlord-
tenant fee, are all governed by civil law. At the same time, however, it should be noted that
the individual housing situation of a party to the civil proceedings may be bound with
criminal or labour law too. In particular, it will be relevant when determining the amount of
afinein criminal proceedings. As far as labour law is concerned, employee housing still exists
in Poland. When considering family law, the housing situation will be relevant in the division
of the joint property of spouses.

The topic labelled “teacher card regulations” was another one characterised by a relatively
high value of “borderness measure”. Appeals share in this case was 0.0550, again higher than
the reference values considered (0.0349 for civil topics, 0.0282 for labour law topics). As for
this topic's “borderness”, it is probably a similar case to the very first one described in this
section, i.e. employees may claim compensation for the remaining, surplus part of the
damage under the general rules of civil law.

Yet another “borderline” topic is connected to excise tax crimes. Appeals share for this
topic (0.0570) was higher than both the average for civil topics (0.0349) and the average for
criminal topics (0.0564). Obviously, the majority of cases assigned to this topic were resolved
in criminal departments of regional courts (86.01%). Still, 13.99% came from civil
departments. This can be due to compensation for decisions of tax authorities.

11.96% of judgements assigned to the topic labelled as “improper performance of the
tourist service” originated from labour law departments which appears to be connected to
the cases considering matters concerning leave granted to the employee by the employer.
The appeals share of 0.0387 was again higher than the reference values mentioned above.

5 Conclusions and Recommendations

This research has aimed to introduce a new method for assessing judicial effectiveness
based on a machine learning algorithm called topic modelling. The idea of measuring a
judicial system'’s performance was demonstrated with an example dataset in the form of
regional court judgements in Poland. Indeed, the suggested approach enabled the
identification of meaningful insights into the matter discussed.

Topic modelling provides both interpretable and informative thematic groups of
judgements. Considering the intra-topic distribution of the judgements between courts’
departments, the thematic groups were linked with the historically established sets of legal
norms, i.e., civil, criminal, family and juvenile, labour and social insurance law. Also, such an
approach, combined with an introduced measure of the topics’ “borderness”, makes it
possible to identify thematic groups of judgements concerning legal problems associated
with more than one set of legal norms. This, along with examples found in the judgements
of the Polish regional courts, yielded an intuitive grasp of the border topics.

The probability of appeal, labelled a measure of workload and a proxy for effectiveness,
was calculated and compared between the obtained thematic groups. It appears that the
topics that are homogenous, i.e., originate from the same set of legal norms, are
characterised by a similar probability of appeal. Therefore, it can be concluded that such
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thematic groups of cases place a similar burden on the system. More specifically, criminal
topics are characterised by noticeably higher probability of appeal than civil ones.

As mentioned before, some topics clearly associated with more than one historically
established set of legal norms were also identified. Formally, correlation between the
introduced “borderness measure” and probability of appeal was reported positive. For the
topics with assigned judgements primarily issued in civil departments, Pearson’s correlation
coefficient was 0.3036 and statistically significant. Therefore, it should be concluded that
“borderness” is bound with higher probability of appeal. Treating the latter as a measure for
workload and proxy for effectiveness, it suggests a need for further analyses to specific
topics in judiciary as employees may claim compensation for the remaining, surplus part of
the damage under the general rules of civil law, non-payment of alimony crime or the lease
of part or all of an enterprise leading to its takeover.

The paper struggles to build an intuition for interpreting probability of appeal as a proxy
for effectiveness which requires a broader discussion to ground it in the literature. | argue
that it is possible that in some groups of cases, the probability of appeal could be lowered to
increase the effectiveness of the judiciary. This can be achieved with many different system
changes. One example might be more compelling justifications of court decisions regarding
the most problematic legal issues. Reforming certain aspects of procedural law can also help
improve how courts justify their decisions. Changing the regulations of expert opinions can
also affect the probability of appeal. Obviously, none of these suggestions would violate the
democratic right to appeal; rather, they help to convince the parties that the judgement is as
just as possible. Also, the suggested improvements would, with a high probability, affect the
system’s efficiency. If fewer appeals are filed, then fewer judges would be involved, lower
costs would be generated, and resolving cases would take less time.

On the other hand, the research can be perceived as providing empirical evidence on
correlation between judgements heterogeneity, i.e. their “borderness”, with probability of
filling an appeal. This evidence can be expanded with additional analysis, e.g. investigating
heterogeneity in defendants or other case characteristics, to shed light on why some cases
are handled less effectively than others. Furthermore, this study takes into account only one
determinant of the system’s workload, and others should be included in the future.

When it comes to more technical enhancement of the presented analysis in the future, it
would be beneficial to repeat the analysis given an expanded sample of judgements.
Moreover, the topic model prepared could be tried on subsamples of the considered
dataset. The dynamics of the topic’s structure in time and space can also significantly
contribute to the current state-of-the-art. What should be also considered is applying either
spatial econometrics or supervised machine learning algorithms predicting and explaining
the workload of the judiciary with different characteristics, together with a set of
independent variables based on the textual data.
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