Automatic Construction of Biological Abbreviation Dictionary from Abstracts of Biomedical P ap ers Mikio Y oshida Kenic hiro F ukuda T oshihisa T ak agi mikio@ims.u-tokyo.ac.jp ichiro@ims.u-tokyo.ac.jp takagi@ims.u-tokyo.ac.jp Human Genome Cen ter, Institute of Medical Science, Univ ersit y of T oky o 4-6-1 Shirok anedai, Minato-ku, T oky o 108-8639, Japan 1 In tro duction In tegration of kno wledge describ ed in a h uge n um b er of biomedical pap ers is a v ery imp ortan t sub- ject in the genome informatics area [1, 2]. Therefore, w e need an in telligen t information extracting system to sa v e time. In order to extract information or kno wledge from texts and utilize them, it is necessary to use v arious kinds of dictionaries, whic h are helpful in eliminating obscurities con tained in natural languages (e.g. am biguit y and p olysem y). W e sough t to dev elop a protein name abbreviation dictionary (PNAD) in an automatic w a y . 2 System 2.1 Approac h The target of our prop osed system is extraction of abbreviation de�ning expressions. Suc h expres- sions are often observ ed in a t ypical pattern, in whic h an original term is follo w ed b y a paren thesis including its abbreviation (e.g. \ Thyrotrophin-releasing hormone (TRH) " ). W e will call this t yp e of expression \Par enthetic al-Par aphr ase" , the phrase enclosed in brac k ets \Inner-Phr ase" , and the phrase follo w ed b y brac k ets \Outer-Phr ase" . When a P aren thetical-P araphrase is used to de�ne an abbreviation, w e will call it an \Abbreviation-P aren thetical-P araphrase". Abbreviation-P aren thetical-P araphrase : Original-T erm ( Abbreviation ) Par enthetic al-Par aphr ase : Outer-Phr ase ( Inner-Phr ase ) 2.2 System Arc hitecture Fig. 1 sho ws the o v erall arc hitecture of the PNAD construction system. In this system, w e assume that the Inner-Phr ase represen ts an abbreviation and the Outer-Phr ase in v olv es its Original-T erm. Step(1) Extract protein names from mac hine readable biomedical pap ers. Step(2) Extract the Par enthetic al-Par aphr ase from the protein names extracted in Step (1). Step(3) Excise Outer-Phr ase and Inner-Phr ase from the Par enthetic al-Par aphr ase extracted in Step (2). Step(4) Extract a candidate of the Original-T erm from the Outer-Phr ase , and v alidate if the Inner- Phr ase is an abbreviation of the candidate. Step(5) Register the v alidated abbreviation and the candidate of its Original-T erm in to the PNAD. T o extract protein names from mac hine readable pap ers, w e used the PR OPER system [1] that can extract paren thetical expressions with 94.70% precision and 98.84% recall. 288

Figure 1: System Arc hitecture. Figure 2: A blo c k diagram of the v alidation metho d. 2.3 V alidation Metho d In Fig. 1, the v alidation blo c k outputs an abbreviation and its original term. Argumen ts giv en to the v alidation blo c k are t w o groups of w ords whic h are excised from the Par enthetic al-Par aphr ase ; Inner- Phr ase and Outer-Phr ase . Therefore, it is p ossible to con�rm if the Inner-Phr ase is an abbreviation of a candidate of the Original-T erm extracted from the Outer-Phr ase b y c hec king whether the Inner- Phr ase is a subsequence of a candidate of the Original-T erm or not. Fig. 2 sho ws our prop osed v alidation metho d. The v alidation pro cess and subsequence extraction pro cess are done sim ultaneously . T o h yphenate w ords, w e adopted a h yphenation metho d whic h had b een used in T E X82 [3]. Ac kno wledgemen ts This w ork w as supp orted in part b y a Gran t-in-Aid for Scien ti�c Researc h on Priorit y Areas, \Genome Science", from the Ministry of Education, Science, Sp orts and Culture in Japan. References [1] F ukuda, K., T am ura, A., Tsuno da, T. and and T ak agi, T., T o w ard Information Extraction Iden- tifying protein names from biological pap ers, Pr o c. of Paci�c Symp osium on Bio c omputing ’98 , 707{718, 1998. [2] Oh ta, Y., Y amamoto, Y., Ok azaki, T., Uc hiy ama, I. and T ak agi, T., Automatic construction of kno wledge base from biological pap ers, Pr o c. of ISMB{97 , 5:218{225, 1997. [3] Kn uth, D.E., The T E Xb o ok , Addison-W esley , Massac h usetts, 1984. 289