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Abstract

In this paper, a new pilot Greek legal informatretrieval system is described. The automatic geioara

of hypertext links on top of the original printedPP document is the major contribution of this work.
Navigation through hyperlinks give the user thegjuility to instantly access a referenced document
without submitting a new query to the system. Téiieval model is based on page-size passages and a
scoring relevance function is proposed that tak#@s iaccount information from the structure of
documents. The evaluation of the system was madssrts with very encouraging results.

1. Introduction

Information retrieval has a long history in theeash community since the early sixties, but jug the
last thirty years that it gained a huge populaditye the explosion of information in the web. In the
domain, information retrieval revealed its sigrafice at a quite early stage. The first text resfi@v the
legal domain dates back to 1963, with the LITE ¢aklnformation Thru Electronics’) system of the AJS
Air Forces. In 1970, Professor Spiros Simitis [f] his book “Informationskrise des Rechts und
Datenverarbeitung” stated that there is a stroragl e improve the performance of legal researatrdier

to meet the increased requirements of the modelfarneestate.

Since then, several computerized legal informasiervices were developed, which today are usedyn an
jurisdiction, such as Reed Elsevier's LEXIS-NEXhdce, or Westlaw that is one of the primary oalin
legal research services for lawyers.

The increased demand for retrieving complex infdiomaneeds fast and accurate from one side and the
peculiarities of the language appearing in legeatistérom the other side resulted in the developnodrat
distinct research area in the legal domain. Thigaéns the development of an independent reseéetth f
in Artificial intelligence and Law, mainly concemhewith research and applications on deriving
computational models of legal knowledge reasonimydecision making.

Recently legal retrieval tracks have been introducethe context of international conferences, sash
Text Retrieval Conference (TREC) legal tryckith the goal to develop search technology tladisges
the needs of lawyers in effective discovery in t@ilgdocument collections.

In Greece there are mainly two, operational Legdbrmation Retrieval (LIR) systems: “Nomds’a
private system and the Legal Information Bank, Kistis® of Athens Bar Association. Access to
“Nomos” is subject to subscription (based on tinferges) while “Isokratis” is freely accessible to
lawyers. Documents from a variety of sources actuded, such as Greek and European legislation as
well as Greek and European jurisprudence. Bothesystare constantly updated and provide extensible
thematic indexes of the legal material. This isimportant feature that offers to users easy naiagat
towards their information needs. Structured and $§earch tools are offered, accompanied by a tegat
based hierarchical index to support search. Whersusearch for a specific provision or law, thetesys
returns its latest modification with links at tlogotof the result pages that lead to the initiaidiegion.

Users can search for provisions by selecting theampiate topic from the thematic index or by stter

the year, the issue and the number of the “Offi@alernment Gazette of the Hellenic Republic (OGG)

"http://trec-legal.umiacs.umd.edu/
http://lawdb.intrasoftnet.com/nomos/nomos_framelhtm
3http://www.dsanet.gr/1024x768.htm




they are interested in. Both platforms offer alse possibility of free text search, giving users dhance
to search within the documents for specific termploases.

Furthermore, the official National Printing Housebsite offers some basic search functions as Wed.
National Printing House websttis the State's official on-line system and operatace 1996. Every legal
document, including Laws, Presidential Decrees,idtigmial Decisions etc. since 1833, is available to
download -free of charge- in PDF format. Each dosoinis digitally signed ensuring the integrity tof i
contents and additionally it is an exact digitaroeluction of the printed original copy. Nationairfing
House website is not a retrieval system, so ite Bearch capabilities are very limited and the user
interface is not particularly friendly.

In this paper, we present the development of a Gezek Legal Information Retrieval System. The main
objective of the system, developed initially in tantext of a postgraduate thesis, is the impleatiemt of
modern practices of information retrieval, suchthe passage based retrieval, the navigation from
document to document converting "hard wired" refees to hyperlinks, the simultaneous usage of
structured and unstructured search and the pregentd the documents using the exact layout oirthe
original printed counterparts. In order to achiéive best possible retrieval performance, eachrdeati
was divided into unique passages which were indigogtly retrievable. The basic "passage unit" waluse
was the content of each -physical- page. Exterefifeet was made to create a set of tools that atlosv
fully automated creation and maintenance of théegsys document collection.

The automatic generation of hypertext links on ¢dghe original printed PDF document is the major
contribution of this work. Hyperlink navigation nresathat users can instantly read a referenced damum
without submitting a new query to the system. Aeotboint which is worth mentioning here is the oke

a scoring relevance function that takes into actmfarmation from the structure of a text. Thisiétion
significantly improved the quality of the resultspared to other traditionally used functions. Sistem

is available to the users through web address 59%32.22:8084/laws/.

The rest of this paper is organized as followsth@ second section a requirements analysis defirees
fundamental options that should be followed by alema LIR system, regarding the document collection,
the browsing of documents, indexing and searchirsdegjies. The third section deals with the archite

of the system, alongside with the presentatiorhefrtecessary utility modules which were developred.
the next section, the evaluation method and reauitpresented. Finally, in the fifth section wavdrour
conclusions and discuss on future extensions afyhtem.

2. Requirements Analysis

Legal texts are a special category of documengy. iticlude both structured and unstructured infoiona
and they are written in a very particular langudg#es, paragraphs, provisions, references anesdagay

be considered as structured information. Legistatand judges tend to express themselves in
exceptionally long and quite complicate sententesaddition, many terms have a specific semantic
meaning within the legal context. A detailed analyd legal texts concerns the vocabulary, syntac a
semantics of individual sentences, clauses andgeirean be found in [2, 4]. This analysis has shinan
language tools, like thesauri, and classificatibthe collection documents into a hierarchical scbere
useful to enhance results in traditional legal iinfation retrieval.

The size of a document (law) may vary from a sirgge to a few hundred pages, including multiple
sections, possibly dealing with a large varietgulbject matters.

Legal sources are mainly divided into three catiegotegislation, judicial decisions and literatug®mme
legal texts are related to the judicial proceedisgeh as judgments and court decisions while atfer
to legal relationships between private (legal andaiural) persons, for example contracts. Howawest
commonly used documents in retrieval systems atatst (legislation) and court decisions (cases).
The retrieval procedure of legal documents, exbibiainy interesting features and the implementatfon
such systems requires a special approach. In twdigfine a minimum set of requirements for thagtes
of a legal information system, we should analyzelibhavior of the users of legal content, the tfpthe
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content itself, and the work they typically perforim general, a LIR system should reflect the laokl-

feel of the traditional printed document versionfarsas possible, in order to make it easier farsigo
orientate themselves. All screens produced by yhtes should have an identical look with the prirto

to ensure that they are easy to read and acceftatdeirt. Emphasis should be given, on user-fliaeds
through a clear and simple interface. The searshesy should be as simple as possible for the non-
experienced user.

Another important aspect that distinguishes thalldgmain from other domains is related to the nete
itself and the way it is used. Regarding the stmecof legal material, a legal information systemoidd
leverage the structure of the legal material as$apossible, by providing search tools that alsee to

this structure (e.g. year filtering). TraditiorgJstems do not provide mechanisms to move along the
network of cross-references and citations insideshme document or across different documents, thus
requiring complex search operations on the parthef user. Besides being highly structured, legal
documents tend to be longer than those found iaratbmains. Legal material is also extensively £ros
referenced and interrelated. Cross-references eitisin documents, pointing to other documentseoth
sections or footnotes. The best way to navigasuah a collection of legal documents appropriateljia
hyperlinks. However the mere number of cross-refggs in large collections makes the manual ingertio
of hyperlinks a highly resource-intensive, if nmipiossible task.

The collection of documents in our framework comsapnly legislation. This decision was based on the
fact that searching for legislation is the mairkta$ any professional related to the Legal Domaid a
secondly it was taken due to the lack of adequateurses. The content of these documents is freely
available from the National Printing House Websifae statutes vary in size from one page of few
kilobytes to hundredths of pages of several megabyt collection including so large documents resgui
special approach in terms of processing, storimggxing and evaluating so that the system is kaghand
effective. Our framework stores and processes dentsnin an appropriate repository, by splitting
documents into pages, so that single pages caetioeved efficiently, while browsing whole documeig

still possible.

It is known from research on the query-logs fronbwgearch that queries are quite short. These fysdin
led to the idea of a simple Google-style searcleriate supporting the retrieval of documents, by
exploiting knowledge about their structure and digpranked retrieval techniques. For simplicityckea
statute was divided into two fields: the title athet body (content). These two fields should receive
different weights. A query term that matches the tf a statute should, result in higher score théit in

the body. Finally, another requirement was thatckgag by structured criteria had to be possibler. F
instance, entering the number (FEK) of a statwtyrns directly the desired document, bypassing the
search results page.

Legal material is undergoing continuous change et material is constantly accumulated. The IR
system should thus facilitate the update and amduif content, or, to be more precise, it shoulovafor
new documents to be added at runtime, and for ébauimf documents to be indexed without having to
rebuild the whole index.

3. Systems’ Architecture

The implementation procedure of the system is @iithto three stages. In the following we give ghhi
level description of the major modules of our ptgpe architecture that is, crawling, indexing, and
searching. In the first stage, the statute cobbecis created, by automatically downloading theausta
documents from the National Printing House webgiart from downloading the files, we also acquired
the appropriate structured data on which most featof the system rely. The second stage incluues t
preprocessing of the documents. References weoenatitally detected and transformed into hyperlinks
and the documents were indexed for being retrievaplthe free search engine. Finally, in the tkiape,
the system's web site was developed and the eimiugaib-system was incorporated. The first two esag



were completed with two separate modules that weveloped as stand-alone applications with graphica
user interface.

3.1 Crawling and Preprocessing

The most challenging task we faced was the auteroegiation of the collection. Due to the large nemb

of documents, this task had to be performed wittoutan intervention. The documents were downloaded
from the National Printing House website, whichetdf a search form that allows users to search and
download any statute- document in PDF format. Qawter automatically “fills” that form, creating a
request with the appropriate data and submits tihéoserver. Server responds with an HTML page lvhic
contains a link to the PDF file that satisfies saarch. The crawler fetches server's response;tsidte

link and starts downloading the document. When doadis completed, the file is stored locally using
fully descriptive file name, according to the do@nts issue number, issue type and year. Thatvaep
necessary for creating a browsable collection, lezahe files downloaded from the NT website are
originally named in a meaningless way (all docursemé named “document.pdf”).

The major feature of the system concerns the autoroanversion of law-references to hyperlinks in a
way that integrates structured-data search withiruetsired text search. For this purpose an indeg wa
built, where each Greek Law ever published sinc@318nd each Presidential Decree since 1973 was
linked to the document in which was first publishEdr example, Law no. 4000/1929 was publishethén t
year's 1929 72A issue. Our system needs to knosvitfiormation when a structured search query is
processed. In addition to this, when the link d@édecmodule meets a law reference, sets the links'
destination to the correct document using the 8trad Search Index. Building this index was techihyc
similar to the creation of the collection. Excepirh all the necessary details for each document-éaw
brief description of each law is also includedhia structured search index.

In order to build the index for text based retrievee first had to extract the contents of the HIl#s and
save them as plain text. For this purpose, we tise@pen source library IcesoftiCEpdf, which pread
methods for processing PDF files. To support owspge retrieval approach (described later), wetdad
extract the text of each document page by pagesavel each page into separate TXT files. Extra¢éry
from our collection was not a trivial task. Ther@dhbeen several problems during the conversioheof t
PDF legislation-files into plain text format. Thescurred due to the unstructured and not rigoraliting
format of the original files. The original forms mtain many scanned images, signatures, differedt te
formats, tables, charts etc. In general, there measteady structure and formatting in each docunfdht
documents before 2000 are scanned images sav&xFifiles and text extraction was impossible withaut
sophisticated OCR algorithm whose implementatiors wat part of our research. A lot of documents,
mostly the pre-2006 ones, where encoded in a watyptlain text extraction was impossible. In thisega
the originally Greek characters of the documenteevextracted as unreadable ASCII characters. Splvin
this issue required the creation of encoding tablesre all the unreadable characters were mapp#eto
appropriate Greek characters. When the PDF Texta&bitn tool detected that a document produced
unreadable results, a simple algorithm exploitimg tlictionary, was invoked to ensure the succés$seo
procedure.

After we have obtained the plain ASCII text, weg@eded with a morphological analysis, which inctude

¢ Removal of end-of-line hyphenation. Although the wé hyphenation of words across lines makes
printed documents to have a professional look thesgroy the words in their electronic representatio
This problem is more frequent in multicolumn docutse like the OGG Greek statute documents. In
order to reduce those errors we parse the docurapdteemove the hyphens at the end of lines.



e Tokenization. The text is parsed and individual dgoare recognized.

¢ Removal of stopwords. A stopword list contains taoehe most frequently occurred terms within the
document corpus such as articles, prepositions weeneved.

e Stemming: The reduction of the remaining wordshtrtstem form by removing word suffixes [9].

e Weighting of indexed terms: The computation of thgportance indicator or term weight of each
stemmed word, based on the TF*IDF weighting schivanning, 2008]. It is generally assumed that
terms that occur frequently in a text and infredlyeim the complete document corpus are good index
terms.

THZ EAAHNIKHZ AHMOKPATIAZ

TEYXOZ NPQTO

Ap. ®UMou 122

NPOEAFIKO AIATAIMAYTI' APIO. 146
Mepi opiopol TOU MEQIEXOLEVO U KOI TOU Xpovou EvapEewc
e egappoyTc Tou Khadwou Aoywomxol Zxediou An-
pooiuwv Movasuwy Yyeloc.
O NPOEAPOZ
THZ EAAHNIKHEZ AHMOKPATIAZ
‘Exovrag unéym:
1. Tig SioraEe; Twv napaypdpav 2 nep. a, 3 ko4 Tou dp-
Bpou 49 Tou N. 1041/1980 (PEK 75A), dnwg avnikaraotd-
Bnrav pe to apBpo 10map. 11ouN. 1813/1988 (PEK 2564),

2. Tn Bidtaky Tou GpBpou 29 § 3 £0. B Tou N. 2519/1997

(165/A).
3. Tn Sudragn Tou GpBpou 29A Tou N,_1558/1985, dnwg
npootednke pe 1o apBpo 22 tou N, 20811993 (DEK 154A)

kol Tpomonoirenke pe To GpBpo 1 mop. 2A Tou N. 2463/

1997 (DEK 38/A).

4. Tryv and 6.6.2002 yvwpoddmon (npaxt. 15/6.6.2002)
Tou Efvikol Fupfioukiou Aoyiomiknic.

5. To yeyovog 6m and tnv eappoyT) Tou napdvrog Aua-
Tayparog Sev mpoxkaheitol Sandvn yia Tov Kpanko MNpoi-
noAOYIOHG.

6. Triv 9/2003 yvopoddmon tou ZupBouliou e Emkpa-
Teiog, Enema and npdtaon Twy Ynoupywy Owovopioc kol
Owovopukdy, Yyeiod kai Npdvoad kal AvarmuEne, anogpaoi-
Toupe:

KAAAIKO AOTIETIKO ZXEAIO
AHMOZION MONAAQN YTEIAZ

APBPO 1

21 Maiou 2003

MEPOZ NPOTO
BAZIKEZ APXEX - AIAPOPOZH TOY ZXEAIOY
AOTAPIAZMON

KEDANAID 1.1
BAZIKEZ APXEZ

§1.1.100 H Apyr} g Autovopiog

1. To oxéSwo Aoyapoopuwy kKaravéuetal oe tpia pépn,
koBéva and Ta onola anorehel (Saitepo ko aveEapTmro
hoyiomikd kikhwpa. O Aoyapioopol Tou kaBevog and Ta
MEpT auTA ouvBEoVTOlL KOl CUAAETOURYOUY PETaED ToUG,
ywpic va eTmpealouv AOYIOTIKG TOUC ACYODIOTUOUC TuY
ahhiov S0 PEPV.

2. O hoyapuagpoi ougiag g yeviknig Aoylomknig, mou
avanTdogovTal oTi; opades 1-8 Aerroupyodv oe aveEap-
o AoyioTikd kixkhwpa, oUppuva pe 6oa kaBopifovral
oo ke 2.2

3. O hoyapuaopoi TaEews, nou avarrmdooovral ot 10n
(0) opada, Aemoupyoly o aveEAGprmTo AoyioTikd kirAuw-
pa, olupeva pe ooa koBoplfovral oto keg. 3.2,

4. ZOppava pe Ty apx| e autovoulac, r avakumkr
hoyiomikr), Asmoupyel aveEGpTITa and T YEVIKA, o8 Aoya-
pragpolc e opddac 9, mouw ouvBEOVTaL KOl CUMETOUD-
youv peTagl Toug oo aveEapTro AoyioTikd kikhopatng
opadag authg, dnwg edikdtepakabopifetal oto Kep. 5.3.

5. Eivan Suvard va ouy)wveGovTal kal va AEroupyouv o
£va eviaio ouompa Aoyomiknig (0To autd Aoywomikd Ki-
rhapa) ) Fevikr) kaw n Avahumsr Aotk pe v npod-
ndBeoT) 4T | AVaAUTIKS ADYIOTIKS Ba Suampel Thv auto-
vopia e km Sev B0 alhownvovtal ol BamKEs apyes Twv
napakdre nap. 1.101 km 1.102.

Figurel. The user can navigate to related legmsigtirough the links underlined with blue color.

3.2 Link Detection

Achieving hypertext-style navigation through thdlextion demanded that each PDF file was scanned fo
references to other documents. The referencescae efficiently detected and converted into clearl
visible links. Using the extracted plain text, withe help of a finite state automaton, the documeng
parsed searching for certain patterns of charategs V. 4000/1929", #.5. 63/2005") that appear when
references are made. Unfortunately, documents aistriatly predefined syntax when referencing tavka

or Presidential Decrees. As an effect, the ligtadsible pattern variations was quite long andigtection
expensive in processing power terms. The destimatidhe links is determined from the Structuredrgk
Index exploiting the fact that each reference fitgadvides adequate structured information (yeat laaw

or P.D. number) to make a successful structuredygWghen the detection stage is completed, the list
containing the parts of the document that mustdmverted into links and their target file is fedad®DF
processing algorithm that marks the correspondingdesin the PDF file by underlining them with blue
color (figure 1).



3.3 Indexing and ranking system

Another crucial aspect of the new system was tladlability of multiple and accurate search toolkeT
prototype system offers three basic categoriesdarching within the collection: structured seaushng
clearly defined criteria (citations), traditionategé search based on user submitted queries and a
combination of the former two methods. Users mar@eusing a simple free text query and then refine
the results by applying structured filters suctpablishing year. In this way the time spent forrsbing

and browsing results is reduced significantly.

4. Passage Retrieval

Passage retrieval, [6, 3] is the task of retrievimdy the portions of a document that are relevana
particular information need. The technique coutdulseful for reducing the amount of non-relevart te
presented to a user. Many definitions of passages Iheen proposed in the literature. Some of these
definitions rely on semantic properties such asese@ boundaries, and others on fixed length segsen

of words. In [7], it was observed that techniquiest tmade less use of semantics were in general most
effective. Results showed that the greatest retfieffectiveness is achieved with passages of fizadth
sequences of words that can start at any pointimcament.

As we mentioned before statute documents are lgragtth usually contain sections that deal with aetar

of completely unrelated subjects. Thus, in our cpassage retrieval was used to improve performduee

to document length normalization. The documentsewkivided into smaller sub-documents or passages
and the retrieval score of these passages is cenhtim give the final retrieval score of the whole
document.

For simplicity, documents were segmented into Eige-passages. It has been shown [8] that combining
similarities from the best passages in a documemte more effective than taking a document asaewh

In this approach, documents are still returnedesponse to queries, providing the passages satistlye
information need. A retrieval score was calculdtgdeach passage extracted and the sum of thessabre
all retrieved passages was taken as the docunianatfscore.

We mention here that the number of passages itiection is much larger than the number of document
S0 ranking cost at query time is higher.

5. User Interface

The user interface can be described in three waidgle, friendly and, fast. Presenting the documen
without altering their original layout was a vemportant milestone for the new system. In additethat,
our system had to fulfill this goal even if our dotents had to be preprocessed so that referenctiseio
documents to be transformed into hyperlinks usiogearly visible annotation.

6. Implementation details

The freetext search index was built using the cqmnce search engine library Apache Luéefibe TXT

files produced from the PDF Text Extraction toopresenting the document of our collection were
preprocessed so that they could be indexed. Theeguse included the typical steps of document
preprocessing: case normalization, tokenizatiwp stord removal and stemming. Each page was indexed
as an independently retrievable document, in aecmel with our passage retrieval approach. Except fr
the contents of the page, index file stored fietdsitaining structured information (document's issue
number, publication year, page number, etc.) dinelcawith the document's summary.



The system returns all legislation from 1894 ifytlaee accessed through hyperlinks. All documentsrbee
2000 are accessed with their citations only (FEKhber, year, legislation number) through the NT web
site. At present our collection contains 7090 doents (legislations). From those only 3094 from gear
2000 till today have been indexed and the restameessed through hyperlinks. The collection of
documents is split into 32094.

The core of the system's website is a simple JSplidgpion. When users submit the search form, our
server receives a request containing the queryeaipg on the search type, the application calleethe
free search or the structured search algorithnsrét@eves the relevant documents using the apiartep
index. Another module takes on and dynamically poes the HTML results page, which is sent to the
users. This page contains the list of results éwichto pages of 10 documents each, a brief sumaraty
the most relevant passages of each document. Toke wiocess, from receiving the request to sentiiag
HTML response, lasts but a few milliseconds andesalery limited use of the server's resources.

7. Systems Evaluation

Traditional retrieval performance measurementsba®ed on ad-hoc collections. Specific queries with
predefined results are submitted to the system.syeem can be eventually evaluated by comparieg th
produced results to the expected —correct- oneddég standard”). The measures employed to evaluate
an information retrieval system are precision agchll [5]. Precision is the fraction of the docunsen
retrieved that are relevant to the user's inforomatieed. Recall is defined by the fraction of thlevant
documents that are successfully retrieved. Unfartiely, no such testing collection of Greek legal
documents exists.

This led us to use Web Retrieval measurementsvaiuating our system. What really matters is rather
how many relevant documents are included on thet finge of the results. This leads to measuring
precision at fixed low levels of retrieved resulssich as 10 or 30 documents. This is referred to as
“Precision at k”. This measure has the advantagebfequiring to estimate the exact number ofvaaie
documents and the disadvantage that it does natb@eewell, since the total number of relevant
documents for a query has a strong influence ocigion at k.

For the evaluation we relied on volunteers who edj® participate in the evaluation of the systEor.

this purpose, an evaluation module was implemeatadl the volunteers received the evaluator login
credentials to enter the evaluation section ofteb site. This section was a carefully designedsystem

that had to record every single evaluation ses&fofunteers could submit their evaluation just Isyng

the system's search tools and ticking on a checkiexx to each result to mark it as relevant, ivits
satisfying their information needs. The submittedults accompanied by some supplementary important
data, such as the documents marked as relevanthene@valuator's profession, were automatically
appended to a comma separated value file (CSV)chwivias used later in a Spreadsheet application to
calculate the evaluation results.

As we already mentioned, during indexing, each page independently indexed. This means that our
search algorithm is able to rate each page ofdlection separately. Thus the ranking algorithnfqrens

in two stages: In the first stage we select to tefrieved pages returned to the submitted quenys T
parameter was set to 200 in our experiments. Ins#wond stage we parse the returned results and
calculate the total relevance of each documensumming up the scores of the corresponding retdieve
pages. Practically, this means, the more pagesdoicament have been retrieved and the more relevant
these pages are to the query, the more relevaentire document is.

Furthermore each document was divided two fieldke aind body. If we suppose that the body, b,
contains k pages (passages), b= (p1,....,pk) tied ficore of a document d in respect to a querys q,
estimated by the following relation



SCORE(d, g) = w, * score(q, title) + w, * score(g,b) where
Kk
score(g,b) = ) score(q, p;)

j=1
The weights wl, w2 were estimated experimentally.
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Figure 2. Distribution of relevant retrieved in tiop 10 retrieved documents vs the number of gsiejy.

For the evaluation of our system we used profeasioolunteers in the legal domain. For this purpase
web-based module was developed where the partisiganld submit their queries, ticking those frdrma t
returned documents which were satisfying their rim@ation needs. All submitted queries were
automatically stored in an spreadsheet file fothier processing. The participants determined aoket
relevant documents for each query which we used gslden standard in our evaluation of system's
parameters. In total 44 queries were selectedherewvaluation. The averaged length of the submitted
gueries was 2.42 words and the results showed araged precision in the top 10 retrieved documents
precision@10=39.54% with equal weights in the patans w=0.5, w=0.5. The best results
precision@10=41,13% were achieved for values g6, w=0.4. From figure 2 follows that in average
4.2 documents per query were found relevant angl amé query failed to retrieve a relevant docunient
the top tenretrieved documents

8. Conclusions and Future developments

We have described the implementation of a legarimétion retrieval system for the Greek legislation
All the tools we developed are cross-platform aggtions with a friendly graphical user interfackey
are easy to use, without demanding any complexiteahknowledge. The system's search engine allows
both free and structured search. The combinatidineef and structured search acts as a filter teease
the precision and reduces the time needed for lingvisrough the results.

To increase the precision of retrieval, a comliamabf field-based, passage retrieval was applied.
Each legislation document is divided in two fieltde and body. The title is automatically extesttand
the documents are split into pages which form th®dpassage unit. The system initially evaluates a
retrieves pages independently, and calculates dte¢ locument relevance-score by summing up the
weighted scores of the title and body. This scotaahnique proved to enhance retrieval performamce
the evaluation section.
Two features are the main contributions of thistgiggpe: Documents are presented with their exact
physical (printed) layout, and navigation from da®nt to document is possible using automatically



assigned hyperlinks in the PDF files. The integfas simple and friendly and offers useful extra
information to users when browsing through the lteskinally, the system continues being usablenene
low resolution screens of mobile devices or oldenputers.

Our system provides all the necessary administratimls to create and manage a document
collection from scratch. Every procedure, from thiial download of the documents to the reference
detection and conversion to links is automateddermands no human inspection. These tools inclugle th
Crawler, a free search index builder, a structwgearch Index builder and a converter of references
hyperlinks.

At the moment, the link module, detects referentmedaws and Presidential Decrees. Developing a
standalone client side PDF reader, specially fatusethe presentation of legal documents, woulall
the system to include a lot more extra informatiban hyperlinks. A list of laws that have alterbe t
articles of the displayed document or an indicat@inwhether the law being displayed has been
superseded, are some of the important featureatbaturrently under investigation.

As we have already mentioned the official Greekslatjon published by OGG does not follow a rigaou
editing style and before year 2000 all legislat®isaved in image form. Even after the year 2008rs¢
different encodings are used in the PDF files,d faat toughens up their conversion to txt andrthe
preprocessing. It is important to note that metdsitincredibly useful for codifying, categoriziamd
annotating documents. Adding metadata to primagallanformation is an exciting area of legal
technology that will help delivering better infortitan both to lawyers and public. Consequently, eétiera
need for entering metadata at the release timegélation, if we want to have more intelligent Law
Information Retrieval systems in the Greek languagée future.
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