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Abstract: This paper is concerned with a critical evaluation of three widely used Czech legal information
retrieval systems: ASPI, Beck-online and Codexis. The legal information retrieved from these
systems shape the existing Czech legal practice. Thus, the issue of how reliable their results
are when compared to each other is of utmost importance. The paper reports results of an
experiment aiming to frame the discussion on information retrieval from the Czech systems. The
experiment uses relation-based searches to create three sets of court decisions. The union of
these sets establishes ideal databases for individual research tasks that allow for a comparison
of the Recall and the Precision of the individual systems. To assess relevance of documents in
a system-independent way, three lawyers (two experts and a non-expert) provided for a binary
coding of the relevance of the individual court decisions.

1. Introduction
Lawyers were early users of electronic information retrieval (IR) systems. Retrieving information from
electronic IR systems immediately became subject of discussion in literature. Issues of developing retrieval
strategies and maintaining user competence [B 1978], or evaluation of relevance of retrieved documents
for users’ queries [B/M 1985] framed their expansion across the world of law. Understandably, re-
trieval of relevant documents (acts, case law, and literature) is not subject to a purely scholarly interest. A
diligent search is important for ensuring clients’ compliance with the law or for properly defending their inter-
ests in court. A practitioner is liable for incorrect legal advice, which might be caused by sloppy legal research.
Therefore, an awareness of limits of specific information systems and their content is expected. Unfortunately,
there is no literature focused on the evaluation of electronic IR systems in the Czech Republic. So far, authors
and lecturers (including myself) have focused on tutoring students and judges to enhance literacy in the use of
electronic IR.
There are three dominant IR systems in use in the Czech Republic – ASPI, operated by the Czech branch of
Wolters Kluwer, Beck-online, operated by the Czech branch of C.H. Beck Verlag, and Codexis operated by
the Czech-based Atlas Consulting. Over the past, it has become part of the canon to treat these systems as
equal, as they contain similar (to a large extent) collections of case law. So far, no attention was paid to these
systems in terms of critical evaluation of their results and, more importantly, to a comparison of these results
[G 1999; K/W 2013; M 2013].
This paper aims to fix this issue by directly comparing results of systematic querying of ASPI, Beck-online,
and Codexis. I retrieved case law related to individual Sections of Act no. 121/2000 on Copyright (Copyright
Act, CA) and to Act no. 101/2000 on Personal Data Protection (APDP). A set of retrieved pairs «Section-
Document» (S-D) for each Act is used to prepare an ideal subset to allow for a comparison between the IR
systems. Additionally, to provide for a system-independent relevance assessment, I invited three lawyers to
label the retrieved pairs S-D as either relevant or non-relevant for their understanding of the given Section.
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After focusing on the related work in Section 2 of this paper, I thoroughly describe the experiment in Section
3. Section 4 describes results of the experiment in the form of recall and precision rates for the individual
systems. Section 5 discusses the results offering their interpretation and pointing out possible problems with
the used method. Section 6 concludes this paper.

2. Related Work
2.1. Information Retrieval
In general, performance of IR systems is measured in terms of Precision, Recall, F1 Measure, and Elusion
[A 2017, 222] of relevant documents. The precision is the ratio of the number of relevant documents
retrieved out of the number of all documents retrieved. The recall is the ratio of the number of relevant
documents retrieved out of the number of documents in the corpus. The F1 measure is a mean of precision and
recall, where both measures are treated equally. The elusion is the proportion relevant documents that remain
unretrieved. [B 1978, 384–385; A 2017, 222].
The so called STAIRS study published byB andM in 1985 [B/M 1985] introduced lawyers
to these concepts by pointing out an often insufficient recall rate for full-text retrieval by use of Boolean
Searches. In this study, legal researchers achieved a recall rate of less than 20% even when they believed
to retrieve more than 75% of relevant documents. Although the study focused on a discovery of documents
containing and establishing facts of the case, and not on a retrieval of the case law relevant for legal argumen-
tation, it has demonstrated limits of systems based solely on full-text queries. Subsequent studies by D
showed that similar limitations apply to other systems and, as such, are typical for full-text queries through
Boolean Searches [D 1986b]. Notably, some of the limitations shown by the STAIRS study were later
empirically explained as typical for high recall searches [S 2001].
Boolean Searches are not the only way to retrieve relevant documents. The legal IR is currently divided be-
tween Boolean Searches, knowledge engineering (KE) frameworks, and NLP-based IR [M/
2008]. Understandably, all of the IR methods have advantages and disadvantages, as a perfect F1 measure
(a perfect recall and a perfect precision) remains unachievable. The KE approach attempts to capture the
way legal experts remember the cases, and express it in computer algorithms and data structures [H
1987]. However, a significant drawback is in its problematic practical use. As pointed out by M and
S, it is domain-focused and often conducted on small, highly structured data collections. Moreover,
the KE solutions are difficult to implement and scale [M/ 2008, 66]. The NLP-based IR
presents significant benefits in its scalability. It has also shown better results from its early days [T
1994]. Nowadays, it is slowly appearing throughout the IR systems in some way or another. The ultimate goal
seems to be to allow conducting legal IR as question answering [M/ 2008, 68] or to allow a
conceptual IR [G/A/C/P/N/W 2015].

2.2. Relevance in Information Retrieval
As mentioned in Subsection 2.1, the performance of IR is measured by retrieving a document relevant to a user
query. However, the term «relevance» goes all too often undefined as we rely on its intuitive understanding.
Only in 2017, O and S published a conceptualization of the term, where they derived the basic
conceptual framework from general (non-legal) IR [O/S 2017]. This work distinguishes between
different domains of relevance: Algorithmic Relevance, Bibliographical Relevance, Topical Relevance, Cog-
nitive Relevance, Situational Relevance and Domain Relevance [O/S 2017, 73]. Three of these
relevance types are used in the experiment described in Section 3 and will be described in further detail.
The Topical Relevance is the relation between the topic as formulated in the user request and the topic of
the information objects. Relating a document to a specific topic is explicit or implicit by mapping and in-
dexing terms, manual indexing of documents, a semi-automated classification and a relation-based search
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[O/S 2017, 74]. The Cognitive Relevance is the relevance of information objects for individual
user. As such, it is subjective and dependant on user’s prior knowledge of the issue [O/S 2017,
81].
The Domain Relevance is the relevance of information objects within the legal domain itself. As such, it is
independent of an individual query and carries with it information about the overall importance of the spe-
cific types of documents in the legal domain. Within the IR systems, it is the legal importance of classes of
information objects or legal importance of individual information objects. [O/S 2017, 82–83].

3. Experiment Design
3.1. General Framework and Research Questions
In 1978, B wrote that research strategies containing Boolean Searches are easy to learn but they are not
easy to use [B 1978, 380]. Another issue he mentioned is maintaining the research competence [B
1978, 381]. From my own tutoring experience at the Faculty of Law of Masaryk University and at the Czech
Judicial Academy, this has barely changed. The IR systems available today are more user friendly, but Boolean
Searches remain difficult to use properly [ N 2017, 10–11]. Achieving high recall and precision
is difficult without proper training, and even then, the skill tends to deteriorate if not exercised on a regular
basis. Additionally, the Czech off-the-shelf IR systems currently do not use KE frameworks or NLP-based
retrieval.
A relation-based search is, similarly to other countries [O/S 2017, 74–75], very popular and is
the very basic search technique for retrieving topically relevant documents. The relation-based search, as part
of the Topical Relevance [O/S 2017, 74], allows retrieval of documents based on their metadata,
tying the document to a specific Section of a specific Act. This shifts the cognitive load, otherwise very high
when using Boolean Searches to query non-intermediated legal information, away from the user. The user
then queries the intermediated legal information pre-processed by the IR system operator. There is nothing
objective about these relations. The providers of the individual systems create relations between individual
documents or their parts (in this research, between a section and a court decision). Given this, differences
are understandable. However, there are currently no data to support this claim or to evaluate the extent of
differences.
Hence, the first research question: Does the use of a specific IR system lead to different case law retrieved by
the relation-based search?
This is the typical way of retrieving legal information in the Czech Republic, and probably elsewhere as well.
The lawyer determines applicable provisions of the law and then uses the relation-based query to retrieve re-
lated documents – related legal acts, commentaries, handbooks, or, as in the following experiment, the case
law. Additionally, lawyers pay attention to whether or not the case was «published». Generally, a case law
published in official court collections is considered more important than its non-published counterpart. There
are three official court collections in the Czech Republic, one for each apex court – the Supreme Court pub-
lishes a collection titled Sbírka rozhodnutí a stanovisek Nejvyššího soudu based on Art. 24 of Act no. 6/2002
Sb., on Courts and Judges; the Supreme Administrative Court publishes a collection titled Sbírka rozhodnutí
Nejvyššího správního soudu based on Art. 22 of Act. no. 150/2002 Sb., Code of Administrative Justice.
Finally, the Constitutional Court publishes a collection titled Sbírka nálezů a usnesení Ústavního soudu based
on Art. 59 of Act no. 182/1993 Sb., on Constitutional Court. As the information about publication in a court
collection originates outside of individual IR systems, the class of published (therefore, more relevant under
Domain Relevance [O/S 2017, 82–83]) cases is the same for each IR system.
Hence, the second research question: Does the use of a specific IR system lead to different published case law
retrieved by the relation-based search?

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32002R0006&from=EN
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3.2. Retrieval of Case Law
For the purpose of this experiment, I analysed the Copyright Act (CA) and the Act on Personal Data Protection
(APDP). These Acts were not selected at random. My research and teaching often revolves around these Acts
and I wanted to ensure further use of information collected for this experiment. I retrieved the case law by
manually querying ASPI, Beck-online and Codexis for a case law related to individual Sections of the selected
Acts. I queried ASPI on 10th October 2018 for the CA, and on 12th December 2018 for the APDP, Beck-online
on 10th October 2018 (CA) and on 18th December 2018 (APDP), and Codexis on 11th October 2018 (CA) and
18th December 2018 (APDP). Only decisions of Czech courts are included in this experiment.
The retrieved case law is organised into Section-Document (S-D) pairs. In each pair, D is the docket number
of the court decision retrieved by querying related documents to the specific Section of the CA or the APDP.
S is the identification of the specific Section of CA or APDP. Organising the retrieved case law in this way
allows accounting for a situation where the court decision relates to multiple sections of the Act, because e.g.
multiple issues arise during the court proceeding.
Each S-D pair was coded (1 or 0) in a relation to the appearance of pair in the individual IR system. Also, each
S-D pair was coded (1 or 0) as to whether the document D contained in the pair was published in one of the
official court collections mentioned in Subsection 3.1.
Subsequently, I organised the retrieved pairs in a database as shown in Table 1. The first row reads as S being
Article 2 of the CA and D being the decision docket no. 10 A 186/2013-49. This pair could be retrieved from
ASPI, but not from Beck-online or Codexis (because the document D is not indexed as related to the section
S), and the decision itself is not published in any of the official court collections. The second row reads as S
being Article 21 of the APDP and D being the decision docket no. I. ÚS 1783/10. This pair appears in ASPI
and Codexis, but not in Beck-online, and the decision itself is published in one of the official court collections.
I use this database to calculate the recall rates of the individual IR systems, as is elaborated in Section 4.

3.3. Manual Selection of Relevant Pairs
The second part of the experiment involves a human assessment of relevance of the retrieved S-D pairs. Three
lawyers were engaged in this part of the experiment. The first lawyer served, due to several years of research
and practical experience, as a domain expert for data protection and evaluated relevance of the pairs S-D
retrieved for the APDP. The second lawyer served, due to his research and professional engagement in tech-
nology transfer, as a domain expert for intellectual property and evaluated relevance of the pairs S-D retrieved
for the CA. The third lawyer served as a non-expert for both the APDP and the CA.
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O and S noted that relevance has a contextual dependency, because it is always measured to
the matter at hand – it is always related to a specific issue [O/S 2017, 70]. Therefore, three
participating lawyers were presented with the retrieved pairs S-D and were asked to code (1 or 0) whether the
presented document D helped in their understanding of the section S.
Subsequently, I organised the retrieved pairs in a database shown in Table 2. The first row reads as S being
Article 2 of the CA andD being the decision docket no. 10A 186/2013-49. This pair was coded as non-relevant
for the expert’s understanding of Section 2 of the CA and relevant for the non-expert’s understanding of Section
2 of the CA. The second row reads as S being Article 21 of the APDP and D being the decision docket no.
I. ÚS 1783/10. This pair was coded as relevant for both the expert’s and the non-expert’s understanding of
Section 21 of the APDP.

4. Results
4.1. General Results
The total number of the S-D pairs retrieved by the relation-based search across all three IR systems is 403 for
the CA and 262 for the APDP. The total number of the S-D pairs retrieved by the relation-based search across
all three IR systems, where the document D was published in one of the courts official collections, is 92 for
the CA and 68 for the APDP. Overall, the set of retrieved pairs contains 193 court decisions (26 published in
the court collections) related to the CA, and 154 court decisions (37 published in the court collections) related
to the APDP.
The total number of the S-D pairs deemed relevant by the experts was 107 for the CA and 130 for the APDP.
The total number of the S-D pairs deemed relevant by the non-expert was 367 for the CA and 233 for the APDP.
The total amount of the S-D pairs containing a published court decision deemed relevant by the experts was
35 for the CA and 40 for the APDP. The total amount of the S-D pairs containing a published court decision
deemed relevant by the non-expert was 88 for the CA and 57 for the APDP.
To allow for a comparison of the three IR systems on the same terms, it is necessary to create an ideal database
on top of what is essentially a union of their results. I prepared four ideal databases:

– a database containing all S-D pairs, where S is a section of the CA;
– a database containing all S-D pairs, where S is a section of the CA and D is a published court decision;
– a database containing all S-D pairs, where S is a section of the APDP;
– and finally a database containing all S-D pairs, where S is a section of the APDP and D is a published

court decision.

Properties of these ideal databases, namely the total amount of the S-D pairs contained and the amount of the
relevant pairs and the non-relevant pairs per both the expert and the non-expert assessment, are listed in Table
3.
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4.2. System-specific Results
In this part, I report the system-specific results for each of the three dominant IR systems. The results are
reported as the Precision, the Recall and the F1 Measure achieved by ASPI, Beck-online and Codexis when
querying four distinct ideal databases (comparative bases of documents) as described in Subsection 4.1. This
allows for comparable results.
The Precision was computed as (TP)/(TP+FP), the Recall as (TP)/(TP+FN) and the F1 Measure as (2*TP)/
(2*TP+FN+FP), where TP stands for the number of true positives, TN stands for the number of true negatives,
FP stands for the number of false positives and FN stands for the number of false negatives.
The results are divided into two tables. Table 4 shows the Precision, the Recall and the F1 Measure for
retrieving documents marked as relevant by the domain experts. Table 5 shows the Precision, the Recall and
the F1 measure for retrieving documents marked as relevant by the non-expert lawyer.

5. Discussion
When lecturing on legal IR, I often encounter people asking what system I would recommend for conducting
legal research. Unfortunately, this paper cannot answer this question comprehensively. However, given the
experiment described above and its resulting data, I can discuss several implications.
First of all, per my research questions formulated in Subsection 3.1.: Apparently, when relying to a relation-
based search, different systems yield different results. This was expected. The relation-based search queries
relations created by individual providers of IR systems. Results are, inherently, system-specific, and cannot
be objective. Therefore, using a specific IR system leads to both retrieval of specific set of case law, and a
retrieval of specific set of published case law. Systems may contain mostly the same documents, but relations
between those documents lead to different outcomes of any conducted legal research.
For the further discussion, I would like to draw attention to the relevance assessment conducted by two
domain-experts and one non-expert lawyer. The Cognitive Relevance described by O and S
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[O/S 2017, 80–81] is user-dependent. As such, its results also depend on prior knowledge of the
lawyers engaged in the legal research. My distinction between a domain-expert and a non-expert lawyer was
motivated by an assumption that a non-expert lawyer might assess the relevance differently, given the limited
prior knowledge of the issue. Indeed, the non-expert lawyer assessed more documents as relevant, which led
to a significantly higher Precision (and F1 Measure as a result) reported in Table 5. The non-expert lawyer
consumed case law less discriminately than the domain-experts did.
This fact allows interpreting the results on two different levels – with two different types of users in mind. The
first type of user is someone rather new to the selected specific issue, such as data protection or intellectual
property. Such a user may greatly benefit from using ASPI that scored reasonably well in both the Recall and
the Precision (the F1 Measure between .797 and .855). Both Beck-online (the F1 Measure between .484 and
.846) and Codexis (the F1 measure between .633 and .804) scored lower. This could mean that ASPI indexes
relations between sections and documents less strictly – and when a user approaches the system with little
prior knowledge, this is beneficial.
On the other hand, the second type of user is someone who is a domain-expert and needs to further her knowl-
edge or gain new insight into an issue. ASPI still offers the best Recall (.723 to .829) compared to other
systems (.362 to .800 for Beck-online, and .546 to .800 for Codexis), but at significant (and understandable)
cost in the Precision. The differences are noticeable and Beck-online seems a reasonable choice for an expert
user. Its Precision is higher compared to the other two systems (.459 to .638), although not significantly (.254
to .623 for ASPI, and .274 to .640 for Codexis). The provider of Beck-online seems to be more careful when
selecting relations to appear in the system – and the selection mimics both of the expert users quite well in
their own relevance assessments.
Unfortunately, this study is far from conclusive. Given a small sample of documents (only two Acts), it cannot
offer anything beyond estimated tendencies. A follow-up study in this area on a larger sample is needed.
Additionally, the relevance assessment by the domain-experts and the non-expert lawyer is relatively simple
as well. A scale would reflect user needs more accurately, compared to binary classification.

6. Conclusion
In this paper, I investigated whether a set of retrieved case law depends on the use of a specific IR system. I
retrieved the case law from three individual IR systems, organised it into a database and created ideal databases
to allow for a comparison of the results. Therefore, I can reliably conclude that outcomes of legal research
relying on relation-based search are system-specific.
To my knowledge, this study is a first attempt to compare the three dominant Czech legal IR systems – ASPI,
Beck-online, and Codexis. Therefore, even when suffering from shortcomings such as a small sample size
and a significant simplification of human relevance assessment, I believe it is putting scientific rigor where it
belongs, but where it is not usually readily available.
Legal research is a significant part of both academia and legal practice. As the number of documents grows, it
is not, and never again will be, viable to rely on printed documents. We rely on IR systems and, in turn, these
IR systems shape our legal knowledge. It is only logical to subject these systems to rigorous comparative and
analytical efforts.
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