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Abstract. This paper describes the experiments carriedrotite context of the
BEST-project, an interdisciplinary project with resghers from the Law
faculty and the Al department of the VU Universitgnsterdam. The aim of the
project is to provide laymen with information abdbeir legal position in a
liability case, based on retrieved case law. Tlegss basically comes down to
(1) analyzing the input of a layman in terms o&gnhan ontology, (2) mapping
this ontology to a legal ontology, (3) retrieveersdnt case law based, and
finally (4) present the results in a comprehensibley to the layman. This
paper describes the experiments undertaken regastip 4, and in particular
step 3.
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1 Introduction

[5, 9, 12] show that popular and influential apgations in most countries are case-
management systems. These systems helped to rebleapeganization of courts and
contributed to the reduction of case loads. Stk judiciary is faced with more cases
than they can handle.

Litigation is the traditional and public disputesodution process, but several other
so-called private dispute resolution processed exighich the most prominent ones
are negotiation, mediation, and arbitration. Adtizn and litigation are adversarial
procedures, in which a third decides the case. diti and negotiation are
consensual procedures in which the disputants &imaghing agreement, either on
their own or helped by a third called the mediaioifacilitator. This third does not
impose a decision upon the parties, but merelyeguile procedure.

A decision to either go to court or to mediate fegotiate, arbitrate) should be
based on a well-informed choice. Currently the seagy information to make such a
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decision is often lacking. One of the aims of tHeSg -project is to provide litigants
with information about the expected outcome of arcproceedings.

In literature as well as practice of Alternativespute Resolution the Harvard
method is influential. It is based on work carrieat in the setting of the so-called
PON: the Project on Negotiation. This Harvard Ne&dimn Project introduced the
concept of principled negotiation, which advocageparating the problem from the
people. Fundamental to the concept of principlegotiation is the notion oKnow
your best alternative to a negotiated agreen{BATNA).

In the BEST-project we are developing a system si@ports users by retrieving
relevant case law on liability. In this way parteE® given the opportunity to form a
judgment about whether they could hold anotherypéable for certain caused
damage or if they could be held liable themsel¥dso, parties can determine how
much room for negotiation is available

We develop a system for intelligent disclosure agezlaw in which the retrieval is
based on search terms provided by laymen. The of@hlenge we face is to match
the different terminology used in case law anddyren. Laymen describe cases in
their own words, which differs from the vocabulaised by legal experts and in legal
texts. We therefore decoupled the task of givimgeaningful description of the legal
case at hand from the task of retrieving similaeckaw from the public available case
law databasgww.rechtspraak.nl

Decoupling case description and case-law retrieval
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Fig. 1. Schematic overview of the BEST-project

1 BATNA Establishment using Semantic web Technoldudtp://best-project.nl
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Figure 1 shows a schematic overview of the rettipvacess. First a case description
is entered by the layman user. An ontology withmiap concepts is used to structure
the input and guides the user by entering releweapects of the case at hand. The
laymen ontology is mapped to a second, legal ogjotbat is used for indexing case
law. The retrieved case-law is then presentedviaacomprehensible to the user and
provides information relevant for his legal pogitio

In this contribution we first describe the thesadbased retrieval technique that
we use and present the experimental results. Adfoine retrieval results were
satisfactory, we considered this approach toocstatirelating the retrieval results to
the laymen input. Therefore, in the following sentB we propose a method to define
search documents on the level of the concepts @ode section. This approach
allowed us to use our thesaurus-based statistitatval techniques together with a
visualization technique novel to the legal domaihich is described in section 4.

In section 5 a method is proposed to representlaaséo the users in a clear and
comprehensible manner, based on recommender temwmiq

In the last section we look ahead to our futurekwtirat encompasses the first and
second stage of the model.

2 Concept-based search

2.1 Applied technique

We need to obtain retrieval results that:

are relevant to the case description of the layrard,

show the conditions necessary to establish ligbilit

This information should contribute to better indigly the layman about his legal
position. The retrieval experiments we conductetth w&istatistical indexing technique
are described below.

We used a thesaurus-based statistical indexingiged [13]. A thesaurus is used
to create a vector representation of each docurbemuments are compared by their
vector representations. For searching a “query mhectt’ is created, and the vector
representation of this query document is comparid tive vector representations of
the other documents [7].

This technique has been implemented in a commbr@sahilable software todl.
The main advantage of this technique over stanufdodmation retrieval techniques
based on theector space mod¢l4], is that the indexing is guided by a thesaurus
This means that only terms relevant to a specifimain are taken into account. The
indexing method works roughly as follows [11]. Tindexing algorithm first detects
sentences in documents and removes stop-wordsr Affiis it normalizes the
remaining words, which means that nouns are redt@éuke singular form and verbs
to the first person singular form. In our experinserwe have used a specialized

2 by Collexis BV, http://www.collexis.nl
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normalization engine for the Dutch language. Frdmsé normalized terms or
phrases, the relevant ones are then identifiedywsishomain-specific thesaurus.

A list of the relevant concepts identified in a doent is called aconcept
fingerprint of that document. For each identified concept igua concept identifier
is added to the fingerprint. This concept identifieassigned a relevance score, based
on term frequency and the specificity of the temthie thesaurus (which is the depth
in the hierarchy), and the lexical similarity ofetberm with the textual contents. A
fingerprint can be seen as a vector in a high dgioeral space. The dimensions of
this space are formed by the concepts of the tihesalihe weight (or value) in each
dimension is the relevance score for the concephén document. The search is
performed by a matching engine in the software ctvimatches a search vector with
the vectors of the indexed documents. The vectothf® search query is calculated in
a similar way as described above. The matchingnengiill compute the distance
between the query vector and the vectors of themeats. The result of the matching
engine will be a set of document vectors sortedheir distance to the query vector.
This is presented to the user as a ranking onasatsyof the indexed documents.

2.2 Experimental set-up

2.2.1 Data source

Although the case law database used to disclos#asioases, the public website
www.rechtspraak.nlcan be accessed online, for processing purposdsawe locally
stored all available cases. The approximately D ®&xnses is a low number, given
the over 1 million legal verdicts annually. Nond#ss, this database contains almost
all digitally available newer case law (1999-) hretNetherlands. The verdicts have
some meta-data attached to them, e.g. the locatithre court, the date of the verdict,
a unique identifier (LIN)., and for around 50% toé tverdicts (the newest) a summary
of a few lines. Internally, the documents have amputer parsable structure, but are
plain text.

2.2.2 Research questions

First of all, we wanted to know whether a concegddil search technique as
described above is suitable for the retrieval afeckaw in which a prototypical legal
case is described. To obtain relevant retrievalltes that is a prototypical legal case
similar to the case described by the layman - &actfe search document has to be
created. We conducted different experiments to 6ot what the best method is to
create a search document.

In our first experiment we distilled the relevastrhs for a specific legal case
category from Code sections. So the search docsnuemsisted of the terminology
used in the text of the Code (we call thisde-based fingerprintsin our second
experiment, we did the same for case law as wefatidhe Code, so now created
case-based fingerprints. The search documents i ékperiment consisted of
terminology used in case law. Since we did notaxgemated techniques we labelled
this methodcase-based manually created fingerpriRtnally, we selected a number
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of relevant cases and used these together as amehseguery ¢ase-based
automatically generated fingerprints

Because terminology in the code differs from tewlogy in case law, we
expected that the search with case-based fingésprimuld be better suited to
identify relevant cases. Second, we expected thatimdexing process for the
generated fingerprintsvould automatically distinguish the most importéerms and
therefore perform better than the manually creéitegbrprints.

2.2.3  Procedure
We started with a selection of specific legal categs for which we wanted to
identify relevant case law. We chose three fairiffecent types of liability and a
fourth one that is related to one of the otherasitins:

liability for misleading advertisements;

liability for non-subordinates;

liability for real estate;

liability for subordinates.

The reason for this choice is twofold. First, dsetegal cases allows us to check
whether our set up is suited for distinguishingalegases at all. Second, the broad
selection prevents us from drawing conclusions th@sea not representative subset
of liability. The idea behind the two similar sitiems (liability for subordinates /
nonsubordinates) is that this will learn us whettieg technique is also able to
distinguish different legal cases that are quiteilar to each other but are based on
different Code sections. For each of the four dmeéégal categories we did the
following three things:

1. we distilled the relevant terms from the Code;
2. from the court decisions database we selectedrder of relevant cases;
3. we analyzed relevant cases and made a listpdrent terms used.

In addition, we created a thesaurus with legal serfrhe thesaurus is manually
created from the terms identified in task 1 andh3he list above and the terms
identified in the Code for other types of liabilifihis resulted in a thesaurus with 360
concepts. The structure of this thesaurus is inghbsethe structure of the law itself,
i.e. “liability” is the root concept with more spéc types of liability below it, e.qg.
“liability for persons”, which in turn has “liabtly for subordinates” below it. The
relevant terms are placed below the types of ligbibr which they hold, including
some synonyms. The thesaurus is used to indexati@esgt (i.e. creating fingerprints
for each document in the repository) and the othaterial is used to create different
search documents for which fingerprints are catedlaWe then used the search
documents’ fingerprints to search for relevant sadée top of the highest ranked
results were evaluated on relevance.
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2.3 Results

2.3.1 Code-based fingerprints

In a first set of experiments, we evaluated theedoased fingerprints, i.e. the
fingerprints with terms distilled from the sectionmisthe code. We did not expect very
good results here, as we assumed that the vocglusad in the cases is different
from the vocabulary in the code text. Neverthel&asgch law is build on the Code (in
contrast with the Common Law tradition), so we doignore this in our retrieval
process. As can be seen in Table 1, the correcfitgsss for the 10 highest ranked
are indeed quite low. For two fingerprints, thi$ diel not contain any relevant result
at all. In the other one, we only found 3 releveases, but also two cases in which the
article searched for was only casually mentionedteNhat for section 6:170, we
found 8 slightly relevant cases.

Code sections Correctness
6:170 subordinates (including slightly relevant 90% 10 %
6171 non-subordinates 0%
6:174 real estate (including slightly relevant 50%) 30 %
6:194 misleading advertisements 0%
6:162 unlawful act (including slightly relevant 48% 40 %

Table 1. Correctness figures for code-based fingerprints

2.3.2  Case-based manually created fingerprints

We did the same experiment for case-based manuatated fingerprints—
fingerprints based on important terms identifiedthg expert in a selection of the
case law. This resulted in the figures printed @bl€ 2. For two of the three sections
the results are fairly good. For one article, thsuits are not so good; interestingly,
this is a section for which a good result was otstdifor the code-based fingerprints.

Code sections Correctness
6:171 non-subordinates (incl. slightly relevant 0% 50 %
6:174 Real estate 10 %
6:194 Misleading advertisements (incl. slightlyereint 92%) 83 %

Table 2. Correctness figures case-based manually creatgelrfirints

2.3.3 Case-based automatically generated fingerpiis

Thirdly, we evaluated the performance of automdticgenerated fingerprints —
fingerprints based on the full text of a set of-pedected relevant cases. We started
with fingerprints based on 5 case descriptions3falifferent legal cases. The results
vary for the different Code sections (see Tablelr8g table lists the number of cases
used to create the fingerprint, the number of @\cases as fraction of the total
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number of evaluated cases, and this fraction repted as a percentage. We
evaluated the relevance of the first 15 returnecld®nts, but we did not count the
documents that were useddeatethe fingerprint. This explains the difference i th

totals in the column with the correctness.

Code section Corectness
6:170 subordinates 70 %
6:171 non-subordinates 0%
6 :174 real estate 37 %
6 :194 misleading advertisements 77 %
6:162 unlawful act 32 %

Table 3. Corectness figures of automatically generated-based fingerprints

A hypothetical explanation for the diverse resigtshat the sets of documents from
which the fingerprint are generated are too smidl.check this, we generated a
fingerprint from a larger set of documents (20 sader the worst performing legal
case, i.e. “real estate”. Because the total nurobeases in the data set for real estate
are between 40 and 100, it is not realistic to Bamgerprints on much more than 20
documents. As can be seen in the table, the resalts still not good: only 2 out of
the 10 cases highest ranked were relevant.

Finally, we have generated a fingerprint from ayviarge set of documents. We
used the general “unlawful act” section 6:162tfos, as this is the only section for
which we had enough cases (around 500) to do ®peragment. The fingerprint for
section 6:162 is based on 249 cases. To our seyptiee results were still
disappointing: only 8 from the 30 highest rankesesawere relevant and not yet used
to create the fingerprint. Even when the cases tatweurelated section 6:174 were
considered as relevant, we only count 13 caseseder, the first case which was
not part of the fingerprint appeared to be irreféva

2.4 Additional experiments

While looking for an explanation for the results tife previous experiments,
especially the under-performance of the fingerpfamt“liability for real estate”, we
considered that the wide variety of the factualiagibns underlying a specific legal
category probably blurred the legal similarity. Fo@ample, “liability for real estate”
copes with all kinds of real estate, including madnd accidents with all kinds of
vehicles because of shortcomings in the road. Hewewne also found out that there
aretypical phrasedhat are used to prove a specific type of liahilitherefore, we
extended thecase-based manually created fingerprintsth such phrases. We
distinguished the different argumentation linesdus® prove something and typical
phrases used in the judges’ argumentation. On geerae added around eight
phrases per legal category. Translated examplesabf phrases for “real estate” are:

“causing danger for persons or objects”,

“owner of a property”, and

“requirements that in a given situation”.
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We have added these phrases also to the thesawdus-dndexed the complete
repository. The results of this experiment arestisin table 4. The figures indicate
that there are more relevant cases returned thareinous experiments. What is also
interesting, but not visible in the figures, isttttze ordering seems to be better than in
previous experiments: the relevant and irrelevaages were less intermixed than
before.

In this experiment we also counted the number tdvemt cases that did not
explicitly mention the section number. These atergsting cases, because they can
be found by relevant wording only, and not becahsesection number is mentioned.
As can be seen, there are at least some casear¢hatlevant, but do not literally
contain the section number.

Code section Correctness
6:170 subordinates 88 %
6:171 subordinates (including slightly different%sj 47 %
6:174 Real estate (including slightly different 87% 80 %
6:194 Misleading advertisements 80 %

Table 4. Correctness figures for case-based manually créiaigetprints after adding legal
phrases

Finally, we redid the last experiments with no otbencepts in the thesaurus, i.e. we
reduced the thesaurus to the four different tygdmlboility and their relevant phrases.
This resulted in a thesaurus of 25 concepts expdess50 terms (i.e., 25 synonyms).
When using this thesaurus to index the completa dat, around 7000 documents
(out of 68.000) were ignored because none of ttrestén the documents were similar
to terms in the thesaurus. The remaining documemt® indexed with only 1.08
terms on average. This suggests that sensibletsem@ unlikely, because it almost
means that for each document a single keywordtéstatd. The correctness figures
for this method were still quite high, 70% for tfiest 10 hits in for “sub-ordinates
liability”. However, all of them literally containkethe section number. As we have
seen in one of the previous experiments, thereals® relevant cases in which the
article number is not literally mentioned.

2.5 Discussion

Several observations can be made.

First, we noted that only for one legal categoryiafility for misleading
advertisements”, Section 6:194) the results forahtomatic case-based generated
fingerprints were notably better than theode-based fingerprintsA possible
explanation is that the specific code text usey adstract formulations, which have
only a few terms in common with actual cases. Wedhdhat the code specifies a
non-exhaustive list of possible misleading statemétabout the contents”, “about
the amount”, etc.). The terms used in this listypfcal misleading statements will not
frequently occur, as they describe statements abatract level. These abstract terms
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are different from the concrete terms that are usezhse law. Thus, even although
case law contains the term 'misleading advertisemeery often, the resulting
fingerprint will be quite different. The automatilyagenerated fingerprints from the
cases do contain the concrete terms from the cakesurse.

A second interesting observation is that when usimde-based search, we found
for some of the legal categories (e.g., sectiork6X: 6:170 and 6:194) many
indirectly relevantcases, i.e. cases in which the article was onlyalsmentioned.
This finding can possibly be explained by timerpretive character of the legal
concepts mentioned in the code for these artidlében such concepts are not
precisely defined the legislator intentionally leftom for interpretation by judges.
Legal reasoning that involves interpretation, imanifestation of the application of a
vague concept. An example of such a vague conséiita reasonable man’ or ‘an act
or omission violating a rule of unwritten law péniag to proper social conduct’. In
situations where vague concepts are used casedtesnines the meaning of these
concepts. Court decisions often refer to a coneéfit an interpretive character,
which causes a lot of indirectly relevant retriexegults. Therefore, a high number of
indirectly relevantcases would be a sign of code text that is chaiaetk by
interpretive concepts.

Another observation, which is not directly visilitethe figures, is that the analysis
of the results showed that the type of cases retufor theautomatic case-based
fingerprints and thecode-based fingerprintare very different for sections 6:171,
6:174, and 6:162, although the percentages of cmess are comparabl€ode-
based fingerprintgesulted in cases that literally contained some-inwrpretable
concepts in code sections, whilase-based fingerprint®sulted in cases that define
the meaning of interpretive concepts in the codbis Tsuggest thatode-based
fingerprintsare useful for findingion-interpretive concept®.g. concepts that have a
precise meaning in the law, whitese-based fingerprintare more useful to find
interpretive conceptsThis is in agreement with the intuition that theeaning of
interpretive concepts is defined by case law.

Another interesting finding is that manually crehafmgerprints in general perform
better than automatically generated fingerprinicépt for one of our examples, i.e.
“real estate”). This is contrary to what we expdct€his might have to do with the
large number of real world situations in which solegal concepts can be relevant.
To describe these situations different (ambigudeshs can be used. It is therefore
more difficult to distinguish them only by lookingt the terms used. This is in
particular a problem for the automatic method} asés the number of occurrences of
the terms as the measure to calculate the relevanten manually creating
fingerprints the most irrelevant terms are probaétiout.

Finally, we have seen that by adding typical legatases the results improve.
There are more relevant cases returned and thimdtish between relevant and
irrelevant seems to be crisper. However, the pkrakme are not sufficient. It seems
that the phrases help to eliminate irrelevant caseke top of the ranking (improve
precision), but that additional concepts in thesthgus are required for finding
relevant documents that do not contain the litartitle number (improve recall). A
hypothesis is that the phrases are especially Uielpf retrieving the concepts that
need additional interpretation, i.e. the vague epte:
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3 Search documents

3.1 Concept-based search documents: technique enialyl visualization in a
later stage

In the experiments described above we created rseimauments for each section of
the code. The conditions to establish liability da@ found in the relevant code
section. To provide laymen with relevant informatiabout his legal position, it is
necessary to make at least clear which conditiazeddrto be fulfilled to establish
liability. For this reason we conducted a followisgries of experiments. We created
search documents for each condition necessarytdbliss a specific type of liability.
For example, in Dutch tort law liability based dretgeneral section 6:162 BW can
only be established if the following conditions &uHilled:

- the presence of an unlawful act (that is: aningiEment of a right, a
violation of a statutory duty, and an act or ongssviolating proper social
conduct);

- damage;

- acausal relation between the act and the damage;

- accountability.

For each of these conditions search documents evesged. We did this for 15
different sections of Dutch tort law. Tort law dace has been used to determine the
necessary conditions. However, doctrine was noagdwdecisive. For the retrieval of
case law also other factors should be taken intowd, such as the relevance of a
concept in the light of the case law to be retribge the different contexts in which
the same concept is used. The following criterigehlbeen used to divide a section
into legal concepts:

a. The legal concept should have a certain levebrofidness to make it
applicable to a large category of case law;

b. The legal concept should be precise enough teelewant in a particular

factual context;

Tort law doctrine is the leading guideline;

Coherence between the different concepts disishgd.

oo

3.2 Open textured and clear concepts

Legal reasoning is indeterminate due to its opeogexiural nature [8]. Bench-Capon
& Sergot [1] share the view that indeterminacy afvlis a consequence of open
texture. They define an open textured term as omes& extension or use cannot be
determined in advance of its application. This nsetimat the application of an open
textured concept in code sections cannot be defreed the code itself. Open texture



Retrieval of Case Law to Provide Layman with Inforimatabout Liability: Preliminary
Results of the BEST-project 11

is the main reason to treat the legal domain geeeific domain of retrieval. We used
the following indicators [cf. 15] to determine thpen textured character of a concept.

1. Ambiguity -A term is ambiguous if there are more definitions éne concept.
Dutch Tort Law terminology is characterized by aguliy. For example, the term
‘accountability’ could relate to the establishmentiability but it is also used to
determine the amount of compensation that has faluk

2. Granularity - The degree to which a concept is abstract in itsiraa Such as
“amount” or “duration”.

3. Discretionary statutes ©nly the framework for discretionary room can beegi,
but discretion can be described in the form of Bofming list”. For example in
section 6:194 different circumstances under whitladvertisement will be judged
misleading are enumerated.

4. Jurisprudence Judges often give an interpretation of relevangueaconcepts. An
example from section 6:162 is ‘an act or omissimtating proper social conduct’.

5. Socio-political environmentA changed socio-political environment could indecat
that a certain term is subject to interpretatiom.skction 6:175 regarding the
liability for waste products it is determined that product will under any
circumstances qualify as a waste product if a lgdmhding decision said so. New
waste products come and others disappear, anédhéy binding decision can be
adapted to the newly identified (dangerous) wastelycts.

6. Completeness of knowledgiae last indicator of open texture is the complessn
of knowledge in a specific domain or field. If teeare two or even more
definitions for the same term, classification anulitig comes into play. To obtain
relevant retrieval results an ambiguous conceptilshioe characterized as an open
textured concept and treated as such. The termk™imian example of a term that
leads to classification ambiguities. Work can et labor law issues but also to
the object of copyright infringements (the createmtk). Search documents need to
be defined in such a way that retrieval results egstricted to the right
interpretation of a specific term.

Clear concepts do not have to be interpreted. Aamgike of a clear concept is an act
violating a statutory duty. All the possible viatats can be found in the Dutch code.
In case law the reason for unlawfulness of theaath as acting in conflict with the
obligation to identify, or the relevant sectionndze mentioned.

3.3 Creation of search documents

Distinguishing between clear concepts and operutest concepts is relevant for
retrieval, for it indicates a difference in the wagtural language is used [6]. If code
text is used literally for the creation of a seaticicument, the retrieval results will be
poor for open textured concepts because these ptncare interpreted or
complemented by the judge.

Case-based fingerprints are search documents dréat@pen textured concepts.
These fingerprints are based on the terminologyl usecase law. The open texture
necessitates that concepts are interpreted. Althd@ug not possible to determine the



12 Elisabeth M. Uijttenbroek, Arno R. Lodderickiel C.A. Klein, Gwen R. Wildeboer,
Wouter Van Steenbergen, Rory L.L. Sie, Paul E.Myg#un & Frank Van Harmelen

full scope of interpretation in advance it is pb#sito give an estimation about the
room left for interpretation. Court decisions wenanually analyzed to distil relevant
terms for an open textured legal concept. For clamrcepts code-based search
documents were created. In case of clear conchptxade text alone suffices to
obtain relevant retrieval results. The followingotwlecisions have to be made for
each search documents:

A. Code-based or case-basedhe search document should be either based on
code text or on case law terminology;

B. Level of abstraction The search document should be abstract enough to
retrieve as much relevant court decision as passibifferent legal categories are
distinguished in case law for the concept “an acbmission violating an unwritten
law pertaining to proper social conduct”. Thesdude situations of sports & play,
negligence, creation of danger, etc. The searchrdent therefore has to comprise all
these categories. However, it is not necessarefina every sports & play situation
there is. It is unnecessary to comprise termseamfs”, “football”, etc..

3.4 Experimental set-up

3.4.1 Data sources
For these experiments we also used the case laabak® of the public website
www.rechtspraak.nl. See for more information secf®.1.

3.4.2  Procedure

For each of the legal concepts a search documémiilisas described in the previous
section. The retrieval software is used to queeydatabase for documents (case law)
similar to the search document, which results imaaking of all documents.
Subsequently, the 30 most similar documents foh edcthe search documents are
analyzed manually on their relevance. To deterrttieerelevance of retrieval results
for code-based or case-based fingerprints we sefollowing criteria. The retrieved
court decisions should interpret or mention thewsorelevant to the legal concept for
which the fingerprint had been created. The legakcept can be mentioned literally,
but a description of the relevant concept is alsfficdient. The concept has to be
mentioned at least indirectly.

3.4.3 Results

In table 5 an overview is given of the retrievaduks for 5 essential concepts. The
results showed a relevance of approximately 70% {sble 5). The relevance score
for concepts created for sections of the codearanot applied regularly were below
average, while the relevance score for conceptdtef applied sections were above
average. Obviously, less court decisions are ehailm the database for the sections
that are less regularly invoked.
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Concept Type Relevance
Section
6:162 BW | Act or omission violating an unwritten Case-based  100%
rule pertaining of proper social conduct
6:170 BW | Say over subordinates Code-basegb%
6:174 BW | Danger for persons and objects Code-bps8d%
6:174 BW | Realized danger Code-base88%
6:174 BW | Requirements under certain conditigns edmsed| 100%

Table 5.Relevance scores for individual concept queries

4  Visualizing overlap between concepts

4.1 Moativation

Each search document of the conceptual retrievdnique just elaborates upon a
single concept. The retrieval software calculatssralarity value between the search
document and all documents in the database. Thidtsein a ranking of all case law
according to its similarity with the search documeéNe assume that a similarity
above some threshold value implies relevance aethetrieved cases for the concept
queried for. The threshold value is pragmaticalipsen such that it provides a good
balance between precision and recall for all quesycepts. Because each code
section is split into several concepts and henaachedocuments, an intuitive
assumption is the following:

The relevance of a retrieved case for a specifileceection increases with the
number of concepts of that code section for whigh tase is relevant. Therefore, the
intersection between the sets of retrieved casesciacepts of the same code section
are probably the most relevant cases.

4.2 Procedure
For the visualization of the clustering of cases uge the clustermap viewer from
Aduna2. This software creates Venn-like diagrams of disjeend show if they
belong to one or more sets. It allows for dynanhycadding and removing of set
specification, which can be helpful to see the @ff@f using different sets on the
grouping of the objects.

Each object, in our implementation a court decisismepresented as a sphere. All
retrieved cases that contain a specific concept custered and visualized as

3 http://www.aduna.biz
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amoebalike shapes (blob shapes). If an object bgslée multiple clusters (which
means that a court decision is relevant for moas thne concept), the blob shapes
overlap and the object is displayed in the overlpe software can be configured in
such a way that the darkness of the areas refleetamounts of overlap. Therefore,
one can immediately see which objects are in thhdst number of clusters. For each
object links to e.g. webpages can be added. Irinoplementation, we created direct
links to the online version of the verdicts. Thisklpoints directly to the verdict at the
website of rechtspraak.nl. Thus, our local databiasenly used to calculate the
similarity between the cases and the search dodsiient is not used to display the
case to the user. An interface has been writteh ¢banects the Collexis search
software to the Aduna clustermap viewer. This fas allows formulating queries
for sets of concepts. We use this interface to ifpesets of legal concepts that
together represent a section of the code.

4.3 Visualization experiments

We did some experiments with different combinatiofighe concepts for which we
defined search documents. We chose the sets oéptsnin such a way that we were
able to visualize overlap between the cases focemis that together establish a
certain kind of liability.

We defined 28 combinations of legal concepts foICtile sections. We obtained
approximately 900 different court decisions for tiéferent combinations of legal
concepts. The retrieved court decisions were somesti partly overlapping for
different combinations of legal concepts. Seardoessome concepts resulted in a
relative small number of cases (e.g. around 5)ersttin a much higher number
(around 200).

For the evaluation of the results we set the faihgucriteria. Court decisions are
relevant if they deal with the type of liabilityorf which we created a specific set of
clustered concepts, resembling the conditionsrikat to be met to establish liability
based on a specific section of the code. For exanfplt the code section about
“wrongful acts” a set of legal concepts is creat@dmprising the concepts
“causality”, “damage” and “wrongful act”. The coufécisions showed in the overlap
between these concepts, handle about wrongful aatscontain al three constituting
concepts.

4.4 Examples

In this paragraph the search for cases about specifle sections is illustrated with
three examples.

441 Real estate

The first example (see Figure 2) shows the clustap for concepts that constitute
liability for real estate” (section 6:174). The cepts we considered are ‘“real
estate”(fp25), “possessor of real estate” (fp2)ariger for persons and objects”
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(fp12), “requirements under certain conditions” 6fpand “realization of danger”
(fp35). There are quite some cases in which “dafigreobjects and persons” (fpl2)
and “requirements under certain conditions” (fp8aypa role. There is also a
reasonable number of cases in which both conceptpr@sent. The picture shows
that there is only one case in which all concepgsimportant. Inspection learned us
that we obtain more relevant court decisions ifdhacepts “damage” and “possessor
of real estate” were not included.

The relevance score is 100% if these conceptsxaiaded. These concepts are too
broad (“damage” ) respectively to precise (“posses$real estate”) in formulation.

IS II IS
SSIIII
pe e
[

Fig. 2. The visualization of the grouping of relevant caggellow spheres) by the essential
concepts of “liability for real estate”.

4.4.2  Liability for subordinates

A second example (see Figure 3) illustrates theteting of cases for “liability for

subordinates” (Section 6:172 Civil Code). The eBakrroncepts are “fault of a

subordinate” (fp9), “probability of a fault” (fpl7)say over subordinates” (fp36) and
“damage to others” (fp28). In this example, it isnmiediately clear that there is no
overlap between the documents returned for “damagethers” and the other
returned documents. It also shows that there ajlet eiases for which three of the
essential concepts are relevant. Those are includeithe “darkest” part of the

diagram. It is also interesting to see that it atnoesn’t happen that a “fault of a
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subordinate” is relevant in a case without “sayrosebordinates” being relevant.
Based on this we could hypothesis that the req@rgrffault of a subordinate” is not
very important when retrieving case law, as allt ttese documents are already
retrieved when searching for “say over subordirfates

DIIII
DB
deee;
IID I II S
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diviy
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Fig. 3. The visualization of the grouping of relevant caggellow spheres) by the essential
concepts of “liability for subordinates”.

45 Results

The results (see overview in Table 6) showed radtihigh scores on precision
for the sections that are often applied to esthbigbility, such as the general tort law
section. Poorer results in overlap were found &mtisns that are not often applied,
such as the liability for representatives. The ltssshowed an average of 60%
relevance. The results for often applied sectidmswsresults up to 100%, while
sections of the code that are rarely applied reduit a relevance score of less than
40%.
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Section Essential concepts Relevance score
6:162 BW Causality, damage and an act| 2% if the concept “damage” fis
unlawful act | omission violating unwritten lawnot included. This concept
pertaining to proper sociaproved to be irrelevant
conduct
6:170 BW Fault of a  subordinate100% if the concept “damage [to
subordinates| probability of fault, say overthird” is not included. This
subordinates and damage to thimbncept proved to be irrelevant
6:171 BW Fault during work activitieg,38% if the concept “damage” fis
non-sub- non-subordinate, damage not included. This concept
ordinates proved to be irrelevant
6:174 BW danger for persons or objedt&d00% if the concepts “damagpe”
real estate | requirements under certdiand “possessor of real estate
conditions, realized danggwere not included. These legal
(damage and possessor of neancepts proved to be irrelevant
estate were irrelevant and not
included in the evaluation of the
results)

Table 6. Overview of the results

The precision in general is good for some of thecepts. These results were in most
cases better than the straightforward approach eseritbed in section 2. We
hypothesize that the poor results for the clustdreoncepts that resembled less
applied sections of the code is possibly also dughé fact that www.rechtspraak.nl
exists since 1999 and that few court decisions wbettain types of liability are
available. To validate the recall, we used standamgrt decisions that contain the
basic interpretation and argumentation for a ligb#ection of the code. All these
court decisions were from before the launchingechtspraak.nl (1999), and therefore
added to our database. We hypothesized that thesie bourt decisions would be
displayed by the clustermap viewer. Poor resultstlie recall were obtained. The
court decisions relevant for a specific categoryiaifility were not displayed by the
clustermap viewer. These poor results on the recaild possibly be explained by the
use of different terminology in older court decisothat is not used in the
fingerprints. Another possible explanation for fheor recall results is the limited
manually composed thesaurus or the limited useeohinology for the manually
created fingerprints.

The clustering results show that some conceptsbeaomitted. An example of a
redundant concept for the retrieval of case lad&mage”. The redundancy of this
concept could be explained through the neutraladtar of the terminology related to
the concept of damage. The concepts that combissegsion and an object, for
example “owner of real estate” seem to be too Eetand exclude a lot of relevant
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court decisions. If we observed the clusteringltesaf concepts that only relate to the
object, such as “real estate”, the results fortabeoncepts improved tremendously.
Only 28 court decisions for the concepts “possesféaeal estate” were retrieved,
from which only one was part of an overlap, whibe the concept of “real estate” 38
decisions were obtained, from which 9 were pagrobverlap.

5 Presenting relevant court decision

5.1 Motivation

Besides retrieval of relevant case law, the congmsible presentation of the retrieval
results is an important part of a successful systeprovide laymen with information
about their legal position. We assume laymen wilvén a problem reading the
verdicts and understanding the different legal epts;, i.e. the conditions to establish
liability. To present an understandable explanabbthe relevant verdicts, we take
two steps. First, we localize in the verdicts thgal concepts that are relevant for the
user’'s case. With techniques from recommender systeve then decide which
paragraphs are relevant for which concepts andregsept the user the verdict based
on these relevant paragraphs and apply also o#isentmender techniques. We also
carried out a small user satisfaction researchirid but whether the proposed
presentation is indeed useful to prospective users.

5.2 Technical implementation

Recommender Systems are usually divided into twpragehes: Collaborative
Filtering (CF) and Content Based Filtering (CBF). Collaborative Filtering, the
preferences of communities of similar users arel usedecide on recommendations
for the current user [4]. With Content Based HFiitgrthe content of certain items is
processed and based thereon a decision is madéesbether the user will probably
be interested in the item or not, based on someefireed user characteristics and a
history of interest in earlier items [3].

Since we want to process the court decisions oteodmo explain their relevance
Content Based Filtering might be helpful. The cahtef a paragraph decides whether
the user will be interested in that paragraph dr @6 course, this is not based on the
preferences of the user, but on the relevanceeoletal content.

Another interesting prospect is that Recommendete®ys sometimes provide a
reasonfor the recommendation. An ‘explanation mechanisms to explain why the
program believes that the user will be interestedhe prospective item [10]. We
investigated whether the techniques used to eshatilie reason for recommendation
are also feasible for explaining to the user wigsthspecific verdicts are presented to
him. However, in Recommender Systems the searcreémmmendable items is tied
to the reasoning about why a certain recommendatias made while in our
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research, the search is conducted separately. &tdgwards we aim to re-establish
the reasons behind the selection of the final Betrlicts. Also, history information
about earlier recommendations is not availablefoews, the technique can only be
applied on the content of the court decisions usdantiny at the moment.

To test the effectiveness of the explanation sysiesmall satisfactory research is
conducted. Our basic assumption is that the exptamahould convince the user that
the presented verdicts are relevant for his owe.cakis relevance can exist in more
in-depth information about the similarities andsiisilarities between his own case
and the court decision represented by the systerplaBation systems that
concentrate on this aspect are Keyword Style Egtian and Influence Style
Explanation [2] In Keyword Style Explanation the user is giverahlé explaining
which words in his profile and in the content of flem had the most influence on the
rank of the item. This can possibly be applied im project to the occurrence of
fingerprint terms. In Influence Style Explanatidhe system tells the user how their
interactions with the recommender system influentteel recommendation. In our
project it might be possible to use this with thigioal description of the user case.

For the application of these techniques, we nedddalize the legal concepts in
the verdict, since they determine whether the gunterelevant. This localization is
described in the next section.

Since experiments showed us that it is impossibledalize the legal concepts that
are extracted from the user’s case in a direct eraf@g. by keyword search), we
decided to use the fingerprints from the search glathe project for localization. In
GATE (General Architecture for Text Engineering) Wirst tokenized the relevant
verdicts, then stemmed them, used a gazetteer notae words and phrases
belonging to a concept, based on their fingerm@md finally used a transducer to be
able to visualize the concepts belonging to théowuar annotations. We used the
Snowball stemmer, a flexible gazetteer in combarativith the OFAI gazetteer and
the JAPE transducer. The fingerprints of each cotneere provided to GATE in lists
of all corresponding terms and phrases, also imrsted version. In the next section
we will describe how we processed these annotatiotis Recommender techniques
discussed earlier to arrive at the final presemtatif the verdict to the user.

5.3 Results

With the annotation of the terms from the fingemfsj we can now determine which
paragraphs are relevant for which legal concepte Wsed Keyword Style

Explanation and designed a number of rules thdé $taw many times a term, or
multiple terms from the same fingerprint, must actua paragraph to deem that
paragraph relevant for the particular concept dmatesponds with that fingerprint.

When a paragraph is relevant, we highlight it ehgir(so the highlighting of the

separate terms disappears) and provide the paftagvidip a comment that explains
the legal concept for which the paragraph is refevall legal concepts found in the

verdict (corresponding to those extracted from uker case in another part of the
program) are in general wording explained at tipedothe verdict.
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Besides this Keyword Style Explanation, we alsalusfiuence Style Explanation.
Certain terms or concepts were used to link thdigeto the user case. If for example
the verdict was about a ‘traffic accident’, thee thser would be notified whether this
is a similarity or difference with respect to themse. This linking was done for
multiple concepts in order to help the user apgmstain aspects from the verdict to
the user case.

5.4 User satisfaction research

As we were interested in the usefulness of thisesgmtation technique for court
decisions a small scale user satisfaction resesashconducted. The research group
consisted of 21 participants and was divided ihteé¢ groups of seven. Each group
received a fictitious, but realistic, descriptiohaocase, a general explanation of the
research, 4 verdicts and three different typesuestions. The difference between the
groups was the extra information given with the rtodecisions. Group 1 just
received the verdicts, without any explanation. Gooup 2 the court decisions were
processed according to the Keyword Style, as exgthiin the previous section.
Group 3 got the verdicts processed with KeywordleSggnd Influence Style
Explanation.

Three different types of questions were formulafite first category consisted of
‘subjective’ questions: propositions with an anangrscale from 1 (I don't agree at
all) to 5 (I agree completely). These were desigtedneasure the confidence the
users have in the program and extent to which feel the program is useful to
obtain information about their legal position. Thecond category of 'objective’
guestions are in exam style. Those questions wesigded to test the knowledge of
the user about the provided case, the contenteofepal concepts, and information
about their legal position based on what they ledrfrom the presented court
decisions. The third and last category of questlats an open character in which the
users could express what they liked about the progrwhat they missed and
anything else they wanted to share. Some persariafmation was obtained to
account for differences in age, education and lkgaivledge.

Our overall hypothesis was that the groups wouldiope in increasing order. We
hypothesized that group 1 would have the lowestesctor the subjective questions
(meaning the highest confidence in and satisfactith the program) and perform
worst on the objective questions compared to tierogroups. For group 2 these
scores would improve, while group 3 would perforeston the subjective questions
as well as on the objective questions. This hymithis based on the expectation that
the extra information provided to group 2 and gr8upill contribute to an improved
understanding of the presented court decisionssasteto gain more information
about their legal position. The extra informatianyided to group 2 and 3 can help to
enhance confidence in information provided by almerinformation system and also
improve knowledge about their legal position. Wedipesize that the participants of
group 1 need more time to complete the whole sursiege they will have to read the
verdict on their own to find out what is relevantiereas the other groups have the
relevant paragraphs highlighted already. Out of2heurveys sent, we got 15 back; 5
in each group coincidently.
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Respondent 1 2 3 4 5 Average

Group 1 100 min | 55 min | 60 min 100 min| 50 min| 60,8 min
Group 2 60 min | 40 min | 55 min| 45 min 60 min| 43,3 min
Group 3 30min | 35 min | 20 min| 40 min 35 min| 26,7 min

Table 7. Time needed to compleet the survey

Question | 1 2 3 4 5 6 Average
Group 1 2,4 2,8 26 | 3 38 |4 2,9
Group 2 3 3,2 3 3,8 3,2 3.4 3,3
Group 3 3,4 3,8 34| 4 3,8 3,6 3,7

Table 8. Average scores on the subject questions (scaje 1-5

In relation to the objective questions, answersevggven in free text, which makes it
impossible to analyze them with average numbersvever, interesting differences
between the groups were observed. None of the megds in group 1 mentioned the
legal concepts ‘damage’, ‘causality’ and ‘an acbatission violating unwritten law
pertaining to proper social conduct’, where mosttludse in group 2 and 3 did.
Further, all respondents believed that a judge eogtant the victim full
compensation of the medical expenses for his fblo¢ majority of those in group 1
and 2 believed that the judge would not grant egpenmade because of the
depression. Reason given for this belief was that \tictim had had depressions
before, so the causal relationship could not babdéished in their eyes. In group 3
there were remarkably more respondents believirgt the depression-related
expensesvould be granted. Answers to the question whether a easgiion for not
being able to play sports anymore would be grantec rather varying. Main reason
for this was the need for more detailed informa@dsout sports history of the victim
and alternative career prospects. Almost none efélspondents believe that a judge
will grant all claimed damages: from the reactidinseems they just assume that a
judge will never give you exactly what you ask fBmally, group 3 is more reluctant
to accept the offer in respect of a settlement thanother groups (4 of the 6 would
not accept the offer, whereas in groups 1 and ¢ ®rdf the 6 would not accept the
offer).

The responses to the open questions might evenlieere the most useful for our
research, the participants considered the task déficult. However, apart from
group 1, the average score was above ‘neutral’ ridsvene positive side of the scale.
This indicates that theglid learn something from the program (as could alssdmmn
with the open questions), although they thoughigis too difficult for them.

4 This question was about the extra information gled. Group 1 did not get any
extra information, hence this question wasn't ratéuo that group.
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Taking all the results together, we think we candaatiously optimistic. The
participants of group 3 were positive about theimgd understanding of their case,
and most of them did answer the objective questionthe way we envisioned
beforehand. However, the verdicts are still verydheo read because of the legal
jargon.

6 Future work

In our future work we will concentrate upon stagantl 2 of the system as described
in section 1. We will collect case descriptionseeatl by laymen to analyse the
terminology they use to describe legal liabilitysea. We already launched a website,
staikinmijnrecht.nl (freely translated: Am | legallight?), and will analyse the input
we collect from this site. This will help us in ddeping a layman ontology. Right
now we are beginning to develop the legal ontold@ged on the analysis of the legal
domain already undertaken, and the search conesptiescribed in section 3. This
legal ontology is used to index case law.

In the end both ontologies are mapped to enablaetieval of case law based
upon a case description given by the laymen irohis wording. Only then we will
know how successful the combination of the two gaftthe project described in this
contribution, viz. retrieval of case law and prasenthe results, turns out. This will
not be an simple enterprise, but the insights weeghso far makes us feel confident
towards the future.
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