Lexical enrichment of WordNet with Classification Systems using Specification Marks Method *

Andrés Monto yo 1 , Manuel Palo mar 1 and Ger man Rigau 2

1 Department of Software and Computing Systems, Unive r sity of Alicante, Alicante, Spain

{montoyo, mpalomar}@dlsi.ua.es

2 TALP Research Center, Universitat Politécnica de Catalunya, 08028 Barc e lona, Spain g.rigau@lsi.upc.es

Abstract: This paper presents an automatic method and interface to enrich semanticallyWordNet with categories fro mgeneral domain classification systems.

The method is performed in two consecutive steps. First, a lexical knowledge word sense disambiguation process. Second, a set of rules to select the main concepts as representatives for each category. The method has been applied to label automaticallyWordNet synsets with Subject Codes froma standard news agencies classification system. Experimental results show than the proposed method achieves more than 95% accuracyselecting the main concepts for each category.

The interface has been implemented using programming language C++ and providing a visual framework .

1 Introduction and Motivation

Lexical resources are an essential co mpo nent o f language enabled systems. T heyare one of the main ways of representing the kno wled ge which applications use in Natural

Language Processing (NLP) system, such as I nfor mation Retrieval (IR), Infor mation

Extraction (IE), Machine T ranslatio n (MT ), Natural Language Inter face or T ext

Summarization.

Manyresearchers have proposed several techniques for taking advantage o f more than one lexical r e so urce, that is, integrating several str uctured lexical resources fro mpreexisting so urces.

Byrd in [Br89], proposes the integratio n of several str uctured lexical kno wledge resources derived fro mmonolingual and bilingual Machine Read Dictionaries (M RD) and T hesaurus. T he work reported in [Ro89] used a mapping process between two thesaurus and two sides o f a bilingual dictio nar y. Knight in [Kk93], provides a definition match and hierarchical match algorithms for linking WordNet [Mg90] synsets and

LDOCE [Pp87] definitions. Knight and Luk in [KL94], describe the algorithms for merging co mplementar ystr uctured lexical resources fro mWordNet, LDOCE and a

Spanish/E nglish bilingual dictionar y. A semiauto matic environment for linking DGILE

[Am87] and LDOCE taxo no mies using a bilingual dictionar y is described in [ Aa94]. A semi-auto matic method for associating Japanese entries to an English o ntologyusing a

* This research has been partiallyfunded bythe UE Commission (NAM IC IST-1999-12302) and the Spanish

Research Department (TIC2000-0335-C03-02 and TIC2000-0664-C02-02).

Japanese/English bilingual dictionar y is described in [OH94]. An auto matic method to enrich semanticallythe mo nolingual Spanish dictionar yDGILE, using a Spanish/E nglish bilingual dictio nar yand WordNet is described in [Rg94]. Several methods for linking

Spanish and French words from bilingual dictionaries to WordNet synsets are described in [RA95]. A mechanismfor linking LDOCE and DGILE taxo no mies using a

Spanish/E nglish bilingual dictionar yand the notion of Conceptual Distance between concepts are described in [RRT 95]. T he work reported in [CC98] used LDOCE and

Roget´s T hesaurus to label LDOCE. A robust approach for linking alread yexisting lexical/semantic hierarchies, in particular WordNet 1.5 onto WordNet 1.6, is described in [DPR00]. Magnini and Cavaglia in [MC00] presented an augmented version of no minal part of WordNet, whose synsets have been semi-auto matically annotated with one or more subject field codes.

T his paper is motivated b ytwo reasons: i) to enrich WordNet with do main labels of classificatio n systems (like IPT C 1 Subject Codes (Version IPT C/1)) to establish semantic relations amo ng word senses and words grouped bytheir categor y, ii) the observatio n that empirical studies about the applicatio n of the Specification Marks Method [MP00] proves that it works well for words associated with a semantic categor y. At the same time the classification systems are no w widelyused bythe NLP tasks. T hese systems are used b ylibraries to organise their books, thesauri appear on-line, and on the World Wide

Web to organise infor mation by subject. As an alter native approach to improve the lexical kno wled ge base of WordNet 1.6, this paper presents an auto matic method to enrich semanticallyWordNet 1.6. with categories or classes fro mthat classification systems. T he method has been applied to auto maticallylabel the WordNet´s synsets with

IPT C Subject Codes (Version IPT C/1). Although, this method can also be applied to other classificatio n systems such as Librar yof Congress Classificatio n(LC) 2 , Dewey

Decimal Classification (DDC) 3 or R o get´s T hesaurus.

T he organisation o f this paper is as follo ws: After this introductio n, in Section 2 we describe the technique used (Word Sense Disamb iguatio n (WSD) using Specification

Marks Method) and its application. In Sectio n 3 we describe the rules used in the method for labelling the noun taxo nomy of the WordNet. In section 4, we describe the user interface which allo ws the enrichment of WordNet. In Section 5, so me experiments related to the proposal method are presented, and finally, conclusio ns and an outline of further lines of r e search are sho wn.

2 Specification Marks Method

WSD with Specificatio n Marks is a method for the auto matic resolutio n of lexical ambiguity of groups of words, whose different possible senses are related. T he disambiguation is resolved with the use of the WordNet lexical kno wledge base (1.6).

T he method requires the kno wled ge of ho wmanyo f the words are grouped around a specificatio n mar k, which is similar to a semantic class in the WordNet taxono my. T he word-sense in the sub-hierarchy that contains the greatest numb er of words for the

1 The IPTC Subject Reference System has been developed to allowInformation Providers access to a universal language independant coding system for indicating the su b ject content of news items. ( http://www.iptc.org )

2 http://lcweb.loc.gov/catalog

3 http://www.noblenet.org/ wakefield/rdewey.htm corresponding specification mark will be chosen for the sense-disambiguating o f a noun in a given group of words.

T he algorithmwith Specification Marks consists basicallyo f the auto matic sense disambiguating of nouns that appear within the context o f a sentence and whose different possible senses are related. Its context is the group of words that co-occur with it in the sentence and their relationship to the noun to be disambiguated. T he input for the WSD algorithm will be the group of wo rds w={w

1

, w

2

, ..., w n

}. Each word w i

is so ught in

WordNet, each one has an associated set s i

={s i1

, s i2

, ..., s in

} of possible senses.

Further more, each sense has a set o f concepts in the IS-A taxono my

(hypernym/hyponym relations). Fir st, the concept that is co mmo n to all the senses of all the words that for mthe context is so ught. We call this concept the Initial Specification

Mark (ISM), and if it does not immediatelyresolve the ambiguityof the word, we descend fro mone level to another through WordNet´s hierarchy, assigning new

Specificatio n Marks. T he number of concepts that contain the sub -hierarchywill then be counted for each Specificatio n Mark. T he sense that corresponds to the Specification

Mark with highest number of words will then be chosen as the sense disambi guatio n of the no un in question, within its given co ntext.

We should like to point out that after having evaluated the method, we subsequently discovered that it could be improved with a set of heuristics, providing even better results in disambiguation. T he set of heuristics are Heuristic of Hypernym, Heuristic of

Definitio n, Heuristic of Co mmo n Specificatio n Mark, Heuristic of Gloss Hyper nym,

Heuristic o f Hyponym and Heuristic o f Gloss Hyponym. Detailed explanation of the method can be found in [MP01], while its applicatio n to NLP tasks are addressed in

[Pm01].

3 Proposal for WordNet Enrich ment

T he classification systems provide a means of arranging infor matio n so that it can be easilylocated within a library, World Wide Web, newspapers, etc. Materials are usually classified b ytheir categor yor class. T herefore, the field of hu man kno wledge is divided into major categories, these are divided into subsections, and so on. T he classification scheme is structured according to the state of current human kno wledge.

On the other hand, WordNet presents word senses that are too fine-grained for NLP tasks. We define a wayto deal with this problem, describing an automatic method to enrich semanticallyWordNet 1.6. with categories or classes from the classification systems using the Specification Mar ks Method. Categories, such as Agriculture, Health, etc, provide a natural way to establish semantic relatio ns among word senses.

3.1 M ethod

In this sectio n we describe, in detail, the method emplo yed for enriching WordNet 1.6.

T he group of words pertaining to a categor y, that is, to be disambiguated co me fro m different files of the classificatio n systems. T hese groups of no uns are the input for the

WSD module. T his mod ule will consult the WordNet kno wled ge base for all words that appear in the semantic category, retur ning all o f their possible senses. T he disambiguation algorithm will then be applied and a newfile will be retur ned, in which the words have the correct sense as assigned b yWordNet. After a new file has been obtained, it will be the inp ut for the r ules module. T his mod ule will applya set o f rules for finding out the main-concept in WordNet. T his main-concept in WordNet is labelled with its corresponding category of the classification system. T his process is illustrated in

Figure 1.

Category/Class: Health

Category/Class: Health

Diseases

Epidemic & Plague

Health treatment

Health organisations

Medical research

Medicines

Preventive medicine

Injuries

Hospitals

Clinics

WSD with

Specification

Marks

WordNet 1.6

Subject Matter WordNet Sense

Diseases 1

Epidemic & Plague 1

Health treatment 1

Health organisations 1

Medical research 1

Medicines 3

Preventive medicine 1

Injuries 4

Hospitals 1

Clinics 3

Rulesfor

Findingout the super-concept

Figure 1 : Process of WordNet enrichment

T he method perfor ms the following steps to enrich and label WordNet.

Step 1. Starting with the categories of the classification systems. We wo uld like to clear up anyambiguities at this stage. T here are words in the categories that for mtwo words or more. T hese word co mbinatio ns of t wo or more words are not in WordNet, therefore it wo uld be impossible to disambiguate. T o resolve this problemwe use the utility of

WordNet "Find Keywords b ySubstring" (grep). T his substring is a synset in WordNet and relates to the words of the categor y. (i.e., the substring "Health organizatio n" isn´t in

WordNet but finding it with this utilitywe obtain the substring "Health maintenance organizatio n").

Category or Class: Health

Diseases

Epidemic

Plague

Healthtreatment

Healthorganisations

Medicalresearch

Medicines

I njuries

Hospitals

Clinics

Step 2. To locate the synset or number sense associated with each one of the words of the categor y, using the Specification Marks Method. For example:

W o rd t o b e d is a m b ig u a t e d

In i t i a l S p e ci f i c i ty M a rk

C o n t ex t= { W 1 , W 2 , W 3 , W 4 }

S e n se s :

W 1 = { s 1 , s2 , s3 ,s 4 } S p e c . M a rk S p e c . M a r k

W 2 = { s 1 , s2 }

W 3 = { s 1 } S p e c .

W 4 = { s 1 , s2 , s3 } M a rk

W 4 (s 1 )

W 1 ( s1 ) W 2 (s 2 )

S p e c . W 1 ( s3 )

M a rk (* ) S p e c. M a r k

W 1 ( s 2 )

W 1 ( s4 ) W 2 ( s1 ) W 3 ( s1 )

I t i s c h o se n t h e S p ec i f ic i ty M a rk

W i t h se n s e s2 o f t h e w o rd W 1 .

Step 3. To obtain the main-concept fro meach categor y, using the hyper/hyponym relationships in the taxono my o f WordNet. For example, the main-concept for disease is ill_health :

Ill Health#1 [Super-concept]

Illness #1

Disease#1

Comunicable disease#1

Infectious disease#1

Plague#1

Step 4. To label the main-concept, obtained in WordNet, with the category belonging to the group of words in the classification systems. For example, the main-concept obtained in the step 3 is labeled with Health .

3.2 Main -Concept Rules

T he wayto co mbine the semantic categories of classificatio n systems and WordNet wo uld be to obtain the main-concept of WordNet for each group of words that belong to a semantic categor y. For obtaining these main-concepts we applythe followin g set of rules.

Rule 1. If a synset co ntains only hyponymwords belonging to the categor yfor disambiguating, it is ch o sen as the main-concept. T he categor yis assigned to that mainconcept as to full hypo nyms and meronyms. For example, the categor y Health is made up of a group of words including clinic and hospital as it is sho wn in:

.......

Medical

Æ [H EAL TH]

Building#1

Hospital#1 clinic#3

Rule 2. If the synset selected has a hypernym that is made up of the same word as the

chosen entr y, it is selected as the main-co ncept. T he categoryis a s signed to that main-

concept as to full hypo nyms and meronyms. For example, the synset ill_health is made

up of ill and health and therefore it is a hyper nym of disea se# 1 , as it is sho wn in:

Ill Health#1