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Abstract question and 3) how to utilize relevant information sersice

. . to support answer authoring.
This paper argues that ontological knowledge tech- PP g

nologies can be utilized in authoring question- ; . . .
ansvger services. To ease the contgn? indexer's 2 Semi-Automatic Semantic Indexing

work, we propose a system that provides 1) Two major problems of the current service were identi ed
semi-automatic semantic indexing for annotating from the indexer's viewpoint: 1) Choosing the appropriate i
question-answer pairs, 2) case-based reasoning dex terms for a question-answer pair is often time consuming

techniques for nding similar questions and 3) inte- and dif cult. 2) There are different conventions used inexd
gration of external information sources via ontolo- ing by different people, which makes the content unbalanced
gies. A real life ontology-based question-answer For example, one librarian may use a few general terms to
application QrAS is presented as a proof of con- describe an answer, whereas another uses a large number of
cept. more detailed terms.

To address these problems semiautomatic indexing is em-
. ployed in GpAS. We created an ontology-based information
1 Introduction extraction tool kA for textual data, and integrated it with
We consider question-answer (QA) services where human eX9PAs. POKA provides the QA indexer with a list of pos-
perts provide answers to written questions. Examples df sucsible index terms as ontological references, and the indexe
services include help desks and the popular Frequentlydiskechooses which terms she wants to use. The basis for indexing
Questions (FAQ) lists. QA services share some characterisvith common noun termsuch asdog, astronomy or child,
tics: 1) An archive of existing questions and answers is usuis the General Finnish Upper Ontology, YS@at is an on-
ally available for browsing and searching. 2) The QA pairstologized version of the YSA thesaurus used originally & th
are often annotated withdex termdor information retrieval ~ service. YSO contains over 20,000 Finnish concepts orga-
purposes. 3) Questions are frequently repeated. nized into 10 major subsumption hierarchies. Along with the
This paper shows how semantic web technologies can beommon concepts,&KA extracts places of a place ontology
utilized in QA systems from the content indexer's viewpoint and utilizes a rule-based person name recognizer. Persdns a
The ideas are presented by describing a semantic QA servigdaces act as additional information for the YSO terms. An
Opast[5]. Opas is based on the existingsk a librarian  author may add free indexing termsagsi¢ not found in the
servicé offered nationally in Finland by the editors of the ontology.
Libraries. portal. Here the clients can send questions to a For each free term, an instance of the corresponding YSO-
virtual librarian via email, and a librarian of the serviamp class (e.gcity, persondog) has to be selected. Free indexing
vides an answer within three working days. All QA pairs areterms with the same name can be distinguished with different
indexed by the librarians using the YSA thesadrasome  URIs and with an additional comment.
23,000 common Finnish terms. The dataset at the moment If the input text is long, BKA yields a considerable num-
consists of over 20,000 QA pairs. A keyword-based searclber of possible index terms. For that reason it is useful to or
service is available on the web for both end-users and indexder the terms according to their likely relevance. In ouecas
ers to use. In this paper, we have focused on three aspectsw® use the ideé3] of searching forsemantic clusterfrom
enhance content indexing: 1) how to use semi-automatic sehe term set and conclude, that these terms are more relevant
mantic indexing to help in choosing appropriate index termghan semantically isolated terms. For example tedastor,
for QA pairs, 2) how to apply case-based reasoning (CBR}picknessand medicationform a semantic cluster. For com-
for nding existing similar QA-pairs for a new submitted mon noun terms we use the concept relations de ned in YSO

- to identify these clusters.
thitp:/iwww.seco.tkk. /applications/opas/

2http:/iwww.kirjastot. /tietopalvelu “http://www.seco.tkk. /applications/poka/
3http://vesa.lib.helsinki. Ssee http://www.seco.tkk. /ontologies/yso/



3 Retrieval of similar QA-cases 5 Evaluation, Discussion and Further work

OPAS is a working prototype for assisting librarians in a help
desk service. It is currently under commercial development
poemantic Web technologies are harnessed to provide 1) the
indexing vocabulary (YSO), 2) the similarity measure fag th
dataset (semantic cliques) and 3) the linkage to exterfatin

Case-based reasoning (CBR)] is a problem solving

paradigm in articial intelligence where new problems
are solved based on previously experienced similar pro
lems. QPAS contains a CBR component that automatically

searches for similar question-answer pairs based on tims ter i HCLCS). B Fth I d
that PokA has extracted from the question text. mation sources ). Because of the complex and open-
Th iahted index t list di dab . d tdomaln nature of the questions, the indexing is superviged b
e weighted index term list discussed above is used as thg g jiprarians. The focus of our work is to provide ef cienti

basis for the previous QA search with the following modi - : .
cations: 1) The terms that the indexer has selected are giv%ﬁ%?nﬁggg the help desk service and the relevant backgrou

a substantially higher weight since their relevance has bee Other approaches and methods can be used for retrieving
con rmed by the indexer. 2) The extracted places, PErSONSimilar QA-pairs. Conventional TF-IDF indexing, using for

and free indexing terms are given a higher weight due to the'{axample the Java search engine Luéemeuld yield suf -
speci city. Previous QA-cases provide essential backgebu cient results when searching for similar questions. Howeve

!nformanon for.the answer composition. '.f the new question,ce methods don't take into account the semantics of the
is analogous with the previous one, the existing answer ean qa

; . ext, and we want to be able to utilize the semantic relations
:lsnlg“e/gi(tj(;(tjhe new question and the redundancy of the QA-se e ned in the common upper ontology YSO.

As for semantic authoring, David Aumullg?] presents a
technique to semantically author Wiki pages. The technique
4 Integrating Information Sources is not just for adding annotations to the pages but also for

editing the text. His ideas could be applied in authoring the
Nearly all the librarians of thésk a librarian service use answers.
the reference library with real books to nd useful resosce ~ This work is a part of the National Semantic Web On-
To ease the access to the relevant information sources, vielogy Project in Finland (FinnONTO) funded mainly by
integrated two essential sources to the system: 1) thertkélsi the Finnish Funding Agency for Technology and Innovation
City Library collections and 2) the link library maintaineg  (Tekes).
the editors of the Libraries. . Both sources are classi eithw
the Helsinki City Library Classi cation System (HCLCS) References
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Figure 1 depicts the view that the librarian sees when Sﬂﬁ?] A. Vehvilainen, E. Hyvonen, and O. Alm. A Semi-

P%S decidetq to %nsv:irta (Iq:)uestjltyn. Thl‘.ef end;juigrtr)masksub I Automatic Semantic Annotation and Authoring Tool for
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The user's questiohox). On the right from the question text Semantic Authoring and Annotation Workshop, ISWC-
are the found concepts. There are two common noun con- 2006, Athens, GA, USR006 '

cepts “teokset” (writings) and “esiteki’ (plays). FOKA has ' T '

also identi ed the person name “Arto Paasilinna”. Below the

guestion text, there atbe authoring componenfer nding

similar questions, books and link library links.
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Figure 1: Question text, concepts found bydA and similar questions in BAS UL.



