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Construction and Usage of Terminology Services for Information
Retrieval

OU Shiyan, TANG Zhengui & SU Feifei

ABSTRACT

In information retrieval, thesauri have increasingly become vital as an aid to effective retrieval. However, the
traditional way of incorporating one or more thesauri into an information retrieval system has its big
limitation because it has to separately maintain the thesauri and develop access interfaces in individual sys-
tems. In recent years, terminology services become an ideal way to use thesauri in the networked environ-
ment. While calling terminology services in an information retrieval system, users need to interact with the
system, which makes an information retrieval system become an interactive one. Usefulness and usability
are two different but closely related aspects of evaluating an interactive system. The overall purpose of this
study is to investigate the construction and usage of terminology services. On the one hand, it explores how
to construct terminology services with appropriate Web service architecture and emerging Semantic Web
technologies; on the other hand, it studies the usefulness and usability of terminology services in information

retrieval systems and intends to find out the best usage mode.
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In this study, taking Chinese Thesaurus as a source vocabulary, a system was built with the use of the SKOS
and RDF technologies and REST architecture, which consists of two parts: a terminology registry and a set of
terminology services. The terminology registry is to provide an authoritative, continually updated source of
various vocabularies, and contains three components: metadata registration, vocabulary uploading and vocab-
ulary validation. Six basic terminology services, including SearchConceptByKeyword, getBroaderConcept,
getNarrowerConcept, getRelatedConcept, getSynonym, and getEnglishTranslation, were built with Sun’s
Jersey, a reference implementation to develop RESTful Web Services based on JAX-RS. To show the appli-
cation of terminology services, two kinds of clients were developed: one is a Web client which provides a
graphic interface for human users, and the other is an embedded client which can be integrated into a spe-
cific application system.

Afterwards, this study investigated the usage of the constructed terminology services in information retrieval
systems based on the embedded client. Firstly, taking the getSynonym service as an example, we tested the
usefulness of this terminology service with an experiment of 30 user queries to the library OPAC system and
Baidu search engine. OPAC’s experiment results showed that the average recall increased 26. 7% while the
average precision decreased 4. 6%, which means that using the getSynonym service to expand user queries
can greatly improve the completeness of the retrieval results while there is a little reduction in recall.
Baidu’s experiment results showed that the P@5 precision increased 16%, which means that there are more
related items among the top retrieval results returned by the search engine. Next, the way of using terminol-
ogy services in information retrieval systems was studied. Four usage modes were designed, including multi-
ple choice for query expansion, single choice for query replacement, hybrid of query expansion and replace-
ment, and automatic query expansion. To evaluate their usability, a user testing was carried out in OPAC
and Baidu with 24 human subjects based on four usability criteria ( effectiveness, efficiency, user satisfaction
and learnability) . The evaluation results showed that multiple choice for query expansion was the best
usage mode which is more effective, easier to use, easier to learn, and has higher user satisfaction.

This study is one of few practical efforts on the construction of terminology services in China and thus has
realistic significance. Furthermore, it fills the research gap on the usage of terminology services and thus
has an important role to facilitate their application in information retrieval. In the future work, we plan to
construct more complicated terminology services based on more vocabularies and expand them to other ap-
plications. 13 figs. 9 tabs. 34 refs.
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@Path ( “termservices” )
@Consumes ( “text/plain” )
@Produces( “application/json” )
public class TermServices {
/% TS1: 3 5 My N X 47 A I B A * /
@Path ( “searchConceptByKeyword” )
@GET
public Response searchConceptByKeyword ( @ QueryParam ( “ searchString” ) String searchString, @ QueryParam
(“format” ) String format, @QueryParam( “searchMode” ) String searchMode)  {
String query=“---"; //SPARQL %14 1% 4
query = String. format ( query , searchString, searchString ) ;
Response rp= null;
String service = “http://localhost : 3030/ data/query” ;  //4& it SPARQL 234 i} 4 19 it 4 25 0 4t
QueryExecution gex = QueryExecutionFactory. sparqlService( service, query) ; //#HATE#

/IERERE
Map<String, String> m =new HashMap<>( ) ;

ResuliSet resultSet = gex. execSelect( ) ;

QuerySolution qso;
RDFNode It;
while(resultSet. hasNext()) { - (#) | //IRAZREHERENER
String str+=“<skos ; Concept rdf;about=\"http ;//www. example. com/CT/Concept/prefLabel\“ >\n" ;
Iterator<Map. Entry<String, String>> iter = m. entrySet( ). iterator( ) ;
while (iter. hasNext( ) ) {

Map. Entry<String, String> entry = iter. next( ) ;

str+ = “ <skos; altLabelxml ; lang=\" zh\ “ >” +entry. getValue( ) +* </skosaltLabel>\n" ;

|

str+=“</skos : Concept>" ;

a

rp= Response. ok ( str) . header ( “ Content-type”, “ application/rdf + xml” ) . header ( ** Access-Control-Allow-

#7) . build() 3 //4 28R B E PO B
/7 V- P 3 3R B R A 2 v

” o«

Origin” ,
return rp;

J
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