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A Study of Thai Succession Law Ontology on
Supreme Court Sentences Retrieval

Tanapon Tantisripreecha and Nuanwan Soonthornphisaj

Abstract—This paper presents an improvement of our
approach called SCRO_II algorithm. SCRO_I algorithm was
initially developed in order to retrieve a set of Supreme Court
sentences. The goal of SCRO _I is to provide different law issues
among those retrieved documents. We create a new ontology
using different semantics to study their performances based on
diversity measurement. The contribution of this new ontology is
compared to the traditional one. A new procedure is embedded in
SCRO _II algorithm to identify a set of synonyms and relations.
The experimental results show that using the new ontology as a
knowledge representation can enhance the retrieval performance
of the algorithm. We study the retrieval performance based on
diversity value and found that SCRO_II outperforms SCRO _I
algorithm.

Index Terms—Ontology, retrieval, Supreme Court sentences,
Thai Succession Law.

[. INTRODUCTION

Decisions made by judges are very important for users in
legal fields because these legal documents provide some legal
doctrines that can not be found in the code laws. Studying Thai
law using only code laws is not possible to fulfill the
knowledge of those users. The Supreme Court of Thailand had
provided a search facility through the web site (Deka System)
(http://deka2007.supremecourt.or.th/deka/web/search.jsp). The
corpus of the current system consists of 100,010 legal
documents. These documents are not predefined into categories
of law domain, therefore the retrieval performance is not
satisfied in terms of semantic diversity of law content presented
in the documents. The reason that legal users need to obtain the
variety of law issues from the retrieved document is that they
need the complete understanding of each law area in all aspects.
To tackle this problem, we propose to use an ontology as a
knowledge representation and develop an algorithm called
SCRO I to generate a set of keywords that guarantee the
document diversity [1]. However, the performance measured in
term of document diversity obtained from SCRO I algorithm is
only 54.6%. The objective of this paper is to improve the
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performance of SCRO I algorithm. We propose a new
ontology model that has an ability to enhance the retrieval
performance. Another benefit of our proposed algorithm is that
users don’t need to input several keywords for searching since
the algorithm will automatically create a set of keywords for the
retrieval process.

This paper is organized as follows. Section 2 describes an
overview of ontology and our proposed ontology. Section 3
addresses the SCRO _I and SCRO _II algorithm. Section 4
describes the evaluation details of ontology-based retrieval
system. Finally we conclude our work with some discussion
and directions of future work in Section 5.

II. ONTOLOGY

A. Related Works on Ontology

Many domain specific ontologies were constructed in various
areas such as medical domain [9], e-learning domain [10], legal
domain [1]. Ontologies were applied to enhance existing
applications such as knowledge-based system [2],
computational linguistics [3], etc. Benjamin, et al. [6] applied
ontology to improve IT support for judges in Spain. They used
questionnaires as a tool to collect requirement from users in
order to implement the ontology. E-commerce law ontology
was constructed using text mining technology by Kayed [7]. A
set of conceptual nodes were extracted from e-commerce law
cases. They proposed a new algorithm to reduce a number of
links connected between nodes in order to decrease the
ontology complexity.

Legal Information retrieval research was done for French
law [4]. Saravanan, et. al. did research about query expansion
for Indian law in three area which are rent control, income tax
and sale tax. They compared their proposed algorithm to the
keyword search and found that their algorithm outperformed
the traditional retrieval algorithm [5]. The first Korean law
ontology was generated using natural language processing
technique cooperated with Korean WordNet. The dataset was
collected from law text books and research papers about law.
After that, their algorithm found a set of word co-occurrences
and hand on ability to construct a graph that connects these
words together [8].
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B. Thai Succession Law Ontology

We set up a structure of the Thai succession law ontology
using a set of relations and a set of synonyms. Our ontology has
two levels, a core level and an extended level ontology.

The core level ontology represents the knowledge of Thai
succession law. Fig. 1 shows an example of ontology. In case
that user enters keyword, ‘r;’, SCRO_II algorithm traverses
through the core level ontology and found the relation ‘r;’
exists. Next, the algorithm explores all links attached to node
between ‘r;’, (r;*, 12, 13, 14). The star sign (¥) found in r,
means that there is an extended knowledge related to 1.
Therefore the algorithm explores the extended level of r; and
found wordl, word2 and word3. Finally a set of queries (Q)
are obtained as {A, rj, B}, {A, wordl, B}, {A, word2, B}, {A,
word3, B}, {A, r,, B}, {A, 13, B} and {A, 1y, C}, respectively.

In case that the keyword obtained from user is found in the
node (eg. ‘A’) of ontology, SCRO_II traverses through the
ontology and generates the set of queries as follows: {A, ry,
B}, {A, 17, B}, {A, I3, B}, {A, Iy, C}, {A, I, S]}, {A, Ty, Sl},
{Aa 13, Sl}’ {Aa Iy, SZ}’ {A’ I, SZ}’ {Aa I3, SZ}! {Aa Iy, S3}5 {Ay
2, S3}, {A, 13, S5}, respectively.

We develop an application for a law expert to create Thai
succession law ontology. First, the conceptual nodes were
created when user enter keywords into the system. Then the
links were connected when user enter words that represent the
relationship between nodes. The synonym and reason relation
are automatically created using ThaiLegalWordnet.

Core Level Oniokogy

Feasoning relation Synanym relation

Flg 1. The proposed framework of ontology is divided into core

level and extended level.
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III. ALGORITHMS

A. SCRO_II algorithm

The framework of SCRO _II algorithm is shown in Fig.2.
Given a keyword obtained from user, SCRO II searches
through the core ontology for the keyword. If the word is
found in the node of the ontology, the algorithm will traverse
through the link to the next node. The words occurred in the
nodes and relations are generated to form a set of query.

In case that user enters keyword, ‘A’, SCRO I algorithm
traverses through the ontology and found the node ‘A’. Next,
the algorithm explores all links attached with node ‘A’, (1, 12,
13, 14, wordl, word2,word3). Then a set of queries (Q) are
obtained as {A, r;, B}, {A, wordl, B}, {A, word2, B}, {A,
word3, B}, {A, r, B}, {A, 13, B} and {A, ry, C}, respectively.

SCRO _1II also explores the extended level of ontology
under two different conditions. In case that the keyword is
found in the node, the extended level ontology will be
explored only when the star sign is found in the node.

Table 1. SCRO _II algorithm

Algorithm : SCRO_II

Input: Ontology, keyword
Begin
Word = {}
Query = {}
ConceptType = {NODE, RELATION}
SearchConcept (Ontology, keyword)
Word = OntologyTraversal (keyword)
For Each w; in Word Do
If ConceptType(keyword) = NODE and ConceptType(w;) = NODE
If FoundExtendedOntology(w;)
ExtendedWord = ExtendedOntologyTraversal()
If ConcepType(w;) = RELATION and ConceptType(w;) =
RELATION
If FoundExtendedOntology(w;)
ExtendedWord = ExtendedOntologyTraversal()
End For

Query = QueryGenerate(Word,ExtendWord)
For each q; in Query
D; = DocumentRetrieval (q;)
Ranking(D;)
End For
CombineResults = checkDuplicate(D)
End

Output: CombineResults
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On the other hand, if the keyword is the relation found in
the ontology, the extended ontology will be explored when the
star sign is found on that relation. Then the set of queries are
created and used in the retrieval process. Considering a set of
retrieved documents, the SCRO II algorithm ranks these
documents using TFIDF formula (see equation 1)

Win = mn X ldﬁ (1)

where w;, = weight value of word; in the retrieved document,
tf;, = the number of occurrences for word; in
document,

N

df = i [n—] @)

where N = the number of retrieved documents
n; = the number of retrieved documents contain word;

SCRO _II algorithm selects the first ranked document as an
output for each query and checks for duplicated documents.
Since, each query (q;) is processed independently, therefore
the duplicate checking process is done to finalize the output.
Because the objective of SCRO _II algorithm is to ensure the
diversity of law issues from the final set of retrieved
documents.

Input keyword

A
Ontology traversal

}

A set of query

legal

Q={9.9.9} Documents

Ranking
&

Checking
Documen

List of documents

Fig 2. The framework of SCRO_II algorithm.
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B. SCRO I algorithm
The ontology used in SCRO I algorithm has only one level.
Given a keyword, the algorithm explores through the ontology and
generates a set of query. The set of query obtained from SCRO 1 is
different from SCRO _II that yields different performance measure in
term of diversity.

Fig 3. The structure of ontology in SCRO I

In case that the keyword obtained from user is found in the
node ‘A’, SCRO_II traverses through the ontology and
generates the set of queries as follows: {A, r;, B}, {A, 1, B},
{A, 13, B}, {A, 13, C}, {A, word,, B}, {A, word,, B}, {A,
words, B}, respectively.

If user searches input rl, the set of queries obtained from
SCRO 1is {A,ry, B}, {A, r, B}, {A, 13, B}, {A, word,, B},
{A, word,, B}, {A, word;, B}, respectively.

Table 2. SCRO _I algorithm

Algorithm : SCRO_I

Input: Ontology, keyword
Begin
Word = {}
Query = {}
Word = OntologyTraversal (keyword)
Query = QueryGenerate(Word, &)
For each q; in Query
D; = DocumentRetrieval (q;)
Ranking(D;)
End For
CombineResults = checkDuplicate(D)
End

Output: CombineResults

C. Baseline Algorithm and Deka system

We compare the performance of SCRO II algorithm with
the baseline algorithm and Deka system. The baseline system
uses term frequency and inverse document frequency to
determine the retrieved document. Whereas the Deka system
(Fig. 4) simply uses SQL statements to retrieve legal
documents containing a keyword. The current system
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implemented by the Thai Supreme Court can be accessed via
the website www.deka2007.supremecourt.or.th.
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Fig. 4. The Supreme Court Sentences Retrieval System (Deka)

IV. EXPERIMENTS

A. Data set

We collect all judge sentences related to Thai succession
law. There are 248 documents in the corpus. The word
segmentation is performed since Thai language has no explicit
word boundary.
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B. Performance measurement

Given a keyword, a set of retrieved documents are measured
based on the degree of diversity coverage (DC). The maximum
degree of diversity is 1. It means that the algorithm can retrieve
all different law issues related to the keyword.

DC = No. of law issues from the set of retrieved documents (3)
Total no. of law issues found in ontology

To test the performance, we compare the retrieval
performance of SCRO _II to SCRO I, baseline algorithm and
Deka system, respectively.

In order to evaluate the retrieval performance on Thai
succession law, we set up the experiment using 12 keywords
which are are usan (estate), §3aN15U5aN (administrator of an
estate), e (heir), @ae (deceased), wenu (witness),
Wlanssu (wills), il (creditor), Adafilvisunsan (exclusion
for the succession) &azusan (renunciation of an estate)
Alanssu'biauysal (incomplete will) ahszudl (performing loan)
Guggdanisusan (appointment of the administrator of an estate),
respectively.
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Fig. 3 Thai Succession Law Ontology
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Table 3. The comparison of performance in term of the number of law issues found by algorithms

The number of

The Number of law issues found by algorithms

keyword predefined Issues SCRO I SCRO 1 Baseline Deka
usen (estate) 19 14 8 8 10
HWAaaNITUINA 19 10 10 6 6
(administrator of an estate)
nen (heir) 17 14 9 9 8
#e1e (dead person) 4 4 3 1 2
Wenu (witness) 3 3 3 2 1
Ailanssu (wills) 9 6 9 2 2
il (creditor) 7 4 3 1 2
AAafisuusean 6 4 ) ) 6
(exclusion for the succession)
fgavUINN 3 2 2 1 3
(renunciation of an estate)
Adanssulisuysal 4 3 ) ) |
(incomplete will)
ahsendl (performing loan) 3 2 1 1 1
MINARNTITNIAN (appointment 5 3 3 5 1
of the administrator of an estate)
Table 4. The comparison of performance in term of Diversity measurement found by algorithms
Diversity Measurements
keyword SCRO 11 SCRO 1 Baseline Deka

U560 AN (estate) 0.74 0.42 0.42 0.53

WARMIUIAN 0.53 0.53 032 032

(administrator of an estate)

e (heir) 0.82 0.53 0.53 0.47

#cel (dead person) 1.00 0.75 0.25 0.50

Wenu (witness) 1.00 1.00 0.67 0.33

Ailenssu (wills) 0.67 1.00 0.22 0.22

viwfl (creditor) 0.57 0.43 0.14 0.29

Maflisinean 0.67 0.33 0.33 1.00

(exclusion for the succession)

fREIan 0.67 0.67 0.33 1.00

(renunciation of an estate)

fulnarsuliduysal 0.75 0.50 0.50 0.25

(incomplete will)

asendl (performing loan) 0.67 0.33 0.33 0.33

FINANNITNIAAN (appointment 0.60 0.60 0.40 020

of the administrator of an estate)

Average 0.72 0.59 0.37 0.45
ISBN: 978-988-17012-8-2 IMECS 2010
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C. Experimental Results

Considering table 3, we found that SCRO II can
retrieve a set of legal documents with more diversity than
those of SCRO 1. The most difficult keyword for algorithms
are “estate” and “heir” because they serve as a general term
of the domain, so retrieving a set of diversified document for
such keyword is considered to be hard. For the keyword,
“estate”, SCRO _1II is able to retrieve a set of documents that
have 14 issues whereas SCRO I gets only 8 issues. For the
keyword, “heir”, SCRO _II gets 14 different issues from a set
of retrieved documents whereas SCRO 1 gets 9 issues.

Considering Table 4, the performance measured on
diversity shows that the average performance of SCRO 11 is
higher that that of SCRO_I. SCRO II gets 0.72, whereas
SCRO 1 gets 0.59.

SCRO_IT and SCRO_I can completely retrieve all
issues related to the keyword, gae (dead person) and wewu

(witness). Moreover, SCRO_II and SCRO I have the same
performance on keyword, #iansusan (administrator of an
estate) and aazusan (renunciation of an estate).

Considering the baseline algorithms, we surprising
found that the Deka system using SQL statement
outperforms the traditional information retrieval system
using tfidf formula. The reason is that Deka system simply
retrieves judges sentences having the keyword and sorts by
the document ID no. It is assumed that the succession law
cases submitted to the Supreme Court are likely to have
different issues. However, the Deka system has less diversity
value than SCRO _II because the criteria to determine the
performance of any information retrieval system concerns
about the ranking process. We want the system to deliver the
suitable number of choices (documents) to users so that they
can effectively view their search results. Therefore, the
objective of our research is to develop an algorithm to
effectively retrieve a suitable number of judge sentences that
guarantee the variety of issues.

V. CONCLUSION

This study proposes an ontological approach for Supreme
Court Sentence Retrieval. The objective of using ontology is
to provide a set of diversify documents for user. We found
that using hierarchical style of ontology can provide more
variety of law issues in a set of retrieval results. The
experiments demonstrate that SCRO _II outperforms
SCRO 1 algorithm in term of diversity value. Users are
satisfied with the judge documents retrieved by SCRO _1II.
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