A Categorization Method for French Legal Documents on the Web

Guiraude Lame

CentredeRechercheenInfomatique

EcolenationaledesminesdeParis

35,rueSaint - Honoré

F - 77305Fontainebleau

Tel +33164694850Fax +33164694847 lame@cri.ensmp.fr

1. INTRODUC TION

This paper brieflydescribes an on - going work in categorizing

French legal documents. We used documents from the French official publication Journal Officiel de la République française, édition Lois et Décrets (J.O.) which gathers laws, decrees, decis ions fromvarious administrations. These documents are published on an internet site http://droit.org which intends to be a web portal for French law. The principle aim ofthis text categorization systemis to determine which subfields oflawa given legal document is dealing with. As a result, a thematic access to subfields oflaw will be provided and text retrieval effectiveness of legal documents improved, as reported by[3].

As our documents deal with the same subject, namelythe field of law, categorie s fitting these documents are verycloselyrelated.

Vocabularies ofthe different subfields oflawoverlap.

Consequently, we cannot use unsupervised clustering methods to classifyour documents, since these methods are unable to create an adequate fine - gra ined subject isolation [ 1]. Our method is therefore a supervised categorization method in which we predefine categories of the documents ofthe J.O. These categories are designed on the basis ofa corpus gathering compendiums

(called Codes). These Codes ha ve been officialycreated in France to gather all the rules related to a specific subfield of law. Thus each Code describes a particular subfield oflaw: penal law for

P enal Code, trade lawfor Trade Code�

The first step ofour text categorization method is to elaborate an indexing language (Section 2) on the basis ofwhich we obtain representations for both documents and categories. The second step (Section 3) uses similaritymeasures computed between these documents´ and categories´ representations. We c ompared the results given bythree different coefficients to select the best one.

We present in Section 4 our first experimental results.

2. AN INDEXING LANGUAGE

Our purpose here is to perform a feature selection to obtain appropriate descriptions for our docu ments and categories.

Relevant index terms are selected as content descriptors for documents. We decided to use both multiword and single word indexing since the first approach provides precision and the second effectiveness.

To extract words and multiword s phrases, we are using a tool called Lexter [2]. This tool performs a natural language analysis

(namelysyntactic analysis) to identifynouns, verbs, adjectives, adverbs, noun and verbal phrases in documents. On these outputs ofLexter, we perform a filte ring process that rejects different types ofwords or phrases. Adverbs, adjectives and prepositions identified and labelled byLexter are ignored as are phrases and words containing a number. A specific stopword list of 81 elements has also been manuallye laborated to filter specific terms such as months, ^decree~, ^minister~� After this filtering process, each termis weighted with its frequencyin the considered document. We have chosen in a first experiment to use absolute frequencies ofterms.

We apply this process to both documents fromthe J.O. and

Codes. As a result, we obtain for each ofthese a vector associating index terms and their frequencies. In this way, each document can be represented byan abstract representation denoted bya set ofpairs c alled features.

( ) ( ) ( ) { } in in i i i i i

w d w d w d D , ,..., , , ,

2 2 1 1

=

D i

: abstract representation for document i d ij

: index termj in document i w ij

: weight attributed to index termj in document i

Similarly, a categoryis represented as follows :

( ) ( ) ( ) { } lm lm l l l l l

w k w k w k K , ,..., , , ,

2 2 1 1

=

3. CATEGORIZI NG ALGORITHM

As seen in Section 1, we predefine categories on the basis ofan existing taxonomyof the field oflaw embodied in the Codes (60 ofwhich are currentlyavalaible on line). Considering each Code as a categoryis appropriate but insufficient sin ce this would

Permission to make digital or hard copies of all or part of this work for personal or classr oom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. To copy otherwise, or repub lish, to post on servers or to redistrib ute to lists, requires prior specific permission and/or a fee.

Conference ´00 , Month 1 - 2, 2000, City, State.

Copyright 2000 ACM 1 - 58113 - 000 - 0/0 0/0000�$5.00.

distinguish too coarselyour documents among different laws :

Trade Law, Penal Law� Since each Code is divided in subsections such as Titles, Sections, Chapters, we decided to consider each Title as a category; these parts ofCodes more prec iselytreat subfields oflaw such as divorces in Civil Law, traders liabilityin Trade Law. Each Title ofa Code then defines a categoryfor our documents. Each abstract representation ofthese categories defines a particular weighted vocabularyofsubfiel ds of law. The goal is to determine which categories best fit a given document. The similarityscore ofeach categoryto a given document is used to rankthe categories ; the 10 hightest weighted categories are attributed to the document.

To performthis discriminant analysis, features ofcategories and documents abstract representations are compared, using different similaritymeasures. In our study, three classical similarity measures, namelyJaccard coefficient, cosine coefficient and Dice coefficient ( see [4]), have been experimentalycompared to determine which one gives better results with our sets of documents and categories. The Dice coefficient has been selected

(see Section 4).

Dice coefficient :

( ) ( )

( ) ( )

( ) ( ) ( ) ( )

( ) { } ( ) { }

( ) { }

( ) i i w d

i i i

K terms D terms p KtermsKtermsp

K D

K terms D terms p

K D

K D w d weight

d w d terms

p weight p weight

p weight p weight

S i i

j i j j

j i

j i

j i

=

=

+

´

= å å

å

Ç Î Ç Î

Ç Î

... , ...

2 2 ,

... ... ... , ...

) ( ) ( 2

4. EXPERIMENTAL RESULTS

To as sess the accuracyofour technique, we selected 26 Codes corresponding to 1339 subfields oflaw to categorize 101 documents from the J.O. corresponding to all French laws for

2000 and until March 2001. Earlyexperimental results suggest that Jaccard indice s often yield irrelevant results, attributing most ofthe time the same subset ofcategories to documents. The cosine and Dice indices give better results and an expert of the legal domain confirmed that Dice performs accurate categorizations ofour docume nts.

Evaluation is, in our work, difficult since we do not have any benchmark to compare our work with others. We thus asked a legal domain expert to validate our results. Since our first experiments relyon 26 Codes (compared with the total of60), it was hard for our expert to determine which ofthe 10 categories were relevant in our results for each law. We thus asked her which categories were correctlyidentified byour system. For the total of

101 laws above described, a cursoryanalysis ofour experim ent underlines that our systemis unable to correctlydetermine subfields for laws ratifying international treaties. It is mainly because these laws (50 in our 101 set) are not thematicallyrelated with French law. We then decided to skip these laws fromo ur evaluation set. For the 51 remaining laws, these dealing with national law, three subsets can be identified. For the Subset 1 (see

Figure 1 below), our systemfailed since less than five subfields were considered relevant byour expert. She noticed that the laws fromSubset 1 either contain few words (one or two sentences) or

cannot be categorized in anysubfields ofFrench law since they are not related with law. This is the case, for instance, ofthe

2000 - 44 law instituting a national dayin memoryof the French

State racial and antisemite crimes victims. Subset 2 mainlygathers laws semanticallyrelated with subfields defined in Codes we still have not taken into account. Subset 3 gathers laws (16 for a total of51) well categorized since more than 70% ofthe identified categories are relevant. Nevertheless, some problems still remain, related to language ambiguities.

5. FUTURE WORK

The first limit of our system is that it relies on documents themselves : some cannot be related to subfields ofFrench la w and don´t have to. The second limit stems fromlanguage ambiguities unavoidiblyoccurring in documents. To solve these problems, a terminological analysis in which each category´s abstract representation defines the specific vocabularyfor the concerned subfield oflawhas to be performed. Adjustments could thus be made on the weights attributed to each termofthe categories. We intend to deal with these issues next, also as include the Codes that haven´t been analyzed yet.

6. REFERE NCE S

[1]

Aggarwal, C., Gates , S., Yu, P . On the merits ofbuilding categorization systems bysupervised clustering. In

P roceedings ofSIKDD´99 (San Diego, CA, 1999), ACM

P ress, p. 352

[2]

Bourigault, D. Lexter, un Logiciel d´Extraction de

TERminologie. Application à l´extraction des conn aissances à partir de textes. P hD Thesis, Mathématiques, informatique appliquées aux sciences de l´homme. EHESS (Ecole des

Hautes Etudes en Sciences Sociales) , P aris, 1994

[3]

Lam, W., Ruiz, M., Srinivasan, P . Automatic text categorization and its applicatio n to text retrieval. In IEEE

Transactions on Knowledge and Data engineering,

11(6):865 - 879

[4]

Salton, G. Automatic Text P rocessing : The Transformation,

Analysis and Retrieval ofInformation byComputer.

Addison - Wesley, 1989