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.uk1 Introdu
tionInformation Extra
tion is a somewhat re
ent dis
ipline, and it 
onsists of te
h-niques and methods for extra
ting stru
tured information from free text, i.e. fromtext as it is written or spoken by us. The s
ienti�
 
ommunity began studyingthis problem in detail about ten years ago. At least two fa
ts have triggered thisresear
h [Ze
hner, 1997℄. In the �rst pla
e, the amount of text data has beenin
reasing exponentially in the last years: 
lini
al re
ords in hospitals, newswirearti
les, s
ienti�
 papers... The need to 
lassify and extra
t the relevant informa-tion from these large repositories of do
uments has given a big impulse to resear
hin Information Extra
tion. Se
ondly, this �eld has been pushed forward by theARPA funded Message Understanding Conferen
es (MUC). Nowadays there aresome fully automated IE systems working with state-of-the-art te
hnology, andwith a performan
e and a

ura
y similar to that of a human expert.2 The history of Information Extra
tionA pre
ursor of IE is the �eld of text understanding. In this approa
h, the goal is toprodu
e an a

urate representation of the 
ontents of an entire text. All the sen-ten
es are evaluated in depth, and the output should be a 
omplete world model, apragmati
 representation of the text. As expe
ted, these systems required a greatdeal of hand-
rafted engineering, and they only operated in redu
ed domains.Two of them are the PUNDIT [Hirshman et al, 1989℄ and TOPC [Hahn, 1989℄.The system PAKTUS [Thompson, 1994℄ apparently used full natural language un-derstanding for Information Extra
tion. It parti
ipated in the earlier MUCs, upto MUC-4.The information extra
tion systems, in the way that we build them nowadays, ap-peared and evolved impulsed by the TIPSTER program and the Message Under-standing Conferen
es. In fa
t, the �rst two MUCs were held before the 
reationof the TIPSTER program. Later, the 
onferen
es were organised by the TIP-STER 
ommittee, fo
using their e�orts on information extra
tion, as opposed tothe TRECs 
onferen
es whi
h fo
us on Do
ument Retrieval.



Figure 1: Pro
edure to build an Information Extra
tion System.3 Information Extra
tionInformation Extra
tion [Hobbs, 1998℄ is the set of te
hniques and methods usedto obtain stru
tured data from natural language texts.The user has a set of texts belonging to a domain of interest (newswire arti
les,medi
al reports, et
.), and he spe
i�es whi
h parti
ular information has to beextra
ted. For example, if the user has a repository of medi
al do
uments, hemight be interested in knowing, for ea
h do
ument, the patient's name, the do
-tor's name, the illness, the date and the pres
ription given. For ea
h text in thedatabase, the system has to de
ide whether it is relevant or not, and extra
t thisinformation.A typi
al information extra
tion system begins with a training phase, duringwhi
h it learns the relevant words for the domain of interest and the rules for�nding the information. Nowadays, this training has to be supervised by softwaredevelopers and domain experts, but a big e�ort is being devoted to automatizingit as mu
h as possible. This pro
ess is illustrated in Figure 1.When the training is 
omplete, the system is ready to work on new do
umentswithout spe
ial supervision.4 Stru
ture of an information extra
tion systemAn information extra
tion system 
an be des
ribed as a 
as
ade of di�erent mod-ules whi
h re
eive a text and delete irrelevant information while annotating therelevant data.Usually a 
omplete system has the following modules, not ne
essarily in the sameorder:



1. Text Zoner : turns a text into a sequen
e of text segments. for example, it
an separate the formatted from the unformatted regions. In general, a textzoner is 
oded ad ho
, without a systemati
 treatment.2. Prepro
essor : identi�es the senten
es in the text and the words in the sen-ten
es, and annotates ea
h word with its part-of-spee
h. It identi�es 
ertaintypes of words, su
h as 
ompany names, dates, pla
es, personal names, 
ur-ren
ies, and so forth. It also handles unknown words, trying to guess asmu
h as it 
an about them, and 
orre
ts the spelling errors.3. Filter : deletes the irrelevant senten
es. Some systems dis
ard the senten
esthat do not 
ontain spe
i�
 triggering words or patterns, while others usestatisti
al methods.4. Preparser : tries to identify some small-s
ale stru
tures, like simple nounphrases, verbs, obje
ts, et
.5. Parser : returns the parse trees for the di�erent senten
es, or possibly onlyfragments of them. Bottom-up 
hart parsers are the most widely used.6. Fragment Combiner : 
ombines fragments of parse trees into a unique parsetree for the whole senten
e. So far all the methods used are ad ho
.7. Semanti
 Interpreter : generates a semanti
 stru
ture or logi
al form. To myknowledge, no 
urrent system attempts to a
hieve a full understanding ofthe text. Instead, the semanti
 stru
ture produ
ed is fragmentary, with onlythe information that is relevant to the user.8. Lexi
al Disambiguation: solves ambiguities. It usually uses statisti
al meth-ods taking into a

ount the 
ontext of the ambiguous word.9. Coreferen
e Resolution or Dis
ourse Pro
essing : identi�es elements fromdi�erent senten
es whi
h refer to the same obje
t, and �nds the relationshipsamong the obje
ts referen
ed in the text.10. Template Generator : derives the templates from the semanti
 stru
ture. Itusually inserts them into a relational database.5 The Yorkie systemIn the �rst stage of out proje
t, I plan to develop the Yorkie (York Information Ex-tra
tion) system together with Jos�e Luis Jara, under the supervision of ProfessorSuresh Manandhar. It will be a modular system with the following parts:� Tokenizer� Senten
e splitter� Part-of-spee
h tagger� Morphologi
al analyser



� Named-entity re
ogniser� Parser� Semanti
 analyser� Dis
ourse analysisEa
h module will 
onvey the generated information to the following one throughXML annotations in the texts. We have already designed the XML spe
i�
ations(the DTD) for our do
uments. Finally, the output of the system will be writtena

ording to the spe
i�
ations in the Seventh Message Understanding Conferen
e.6 Further resear
hOn
e the system Yorkie is operative and working, we intend to use it as a startingpoint for new resear
h on Information Extra
tion te
hniques, parti
ularly in:1. Using ma
hine-learning te
hniques for training the modules and in
reasingthe portability.2. Using multilanguage te
hniques in some of the modules.3. Possibly applying the system to the medi
al domain.4. Exploring ways of representing the output with knowledge representationmethods (semanti
 networks, frame systems, et
.)Referen
es[Hahn, 1989℄ U. Hahn, 1989. Making understanders out of parsers: semanti
allydriven parsing as a key 
on
ept for realisti
 text understanding. InternationalJournal of Intelligent Systems, 4.[Hirshman et al, 1989℄ Lynette Hirshman, Martha Plmer, John Dowding, Deb-orah Dahl, Mar
ia Linebarger, Rebe

a Passonneau, Fran
ois-Mi
hel Lang,Catherine Ball and Carl Weir, 1989. The PUNDIT natural-language pro
ess-ing system. Pro
eedings of the Annual AI Systems in Government Conferen
e,Washington DC.[Hobbs, 1998℄ Jerry R. Hobbs, 1998. Generi
 Information Extra
tion System.Arti�
ial Intelligen
e Center SRI International.http://www.nist.gov/itl/div894/894.02/related proje
ts/tipster/gen ie.htm[Thompson, 1994℄ P. Thompson, 1994. Con
ept-based information extra
tion. In-tegrated Computer-Aided Engineering, 1[Ze
hner, 1997℄ Klaus Ze
hner, 1997. A Literature Survey on Information Extra
-tion and Text Summarization Paper for Dire
ted Reading.


