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Abstract

In this paper we examine whether a web search engine can function as a corpus
management system, by describing the smilarities between corpus query systems and
web sarch engines and we present a prototype implementation of a corpus management
system incorporated in a Greek web search engine. We target our research towards the
examination of common features that exis among query languages adopted in each of
the aforementioned approaches and we compare the query anadyss and searching
modules, each system provides. We aso report on distinct characteristics among corpus
query systems and web search engines with emphasis given on their operation, the data
type and structure they handle, and the storage techniques that they employ.
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1 Introduction

In this paper we present a prototype of a corpus management system, which handles
dynamic collections of data. Traditiond corpus query systems are targeted towards the
acquidtion of lexicd information semming from datic lexicd resources. Such systems
are usualy oriented towards a pre-gpecified user group (i.e linguidts, lexicographers
efc) and function manly as assgant utiliies to the work conducted within the
framework of other specific gpplications, ranging from dictionary condruction to
linguidtic research.

The aforementioned systems have some features in common. Namely, they dl provide a
query interface and/or a query language to the users, thus enabling them to express their
search requests in a flexible way. Moreover, they dl incorporate a query anadyss and
searching module, which undertakes the task of interpreting the user’s query, retrieving
the search results and presenting them to the users. Eventudly, they comprise of a
dorage layer where the actud textua information is kept. Such systems though, do not
vay greatly from a web search engine since they both handle large volumes of textud
data and provide searching facilities.

In this work we report the amilarities between corpus query sysems and web search
engines and we present a prototype implementation of a corpus query system
incorporated in a Greek web search engine. More specifically, we examine whether the
query languages adopted in each of the above agpproaches provide equivaent searching



feacilities and we invedigate in more detal whether the information can be presented in
agmilar way.

Apart from the Smilarities between web search engines and corpus query systems, the
former have dso some worth sudying didinct characteristics. Firdly, they operate
independently of the volume of data and they can adso handle dynamic collections of
texts, which are usudly automaticaly acquired and continuoudy updated. Furthermore,
they can handle data independent of language and dructure. In particular, it is posshble
to process text in any language and any acceptable format (eg. HTML, XML etc.). It is
adso feasble for a search engine to store documents marked with domain labels and
therefore a user is capable of searching only in the dedred domains. Findly, the
operding environment of a web search engine is widdy and eadly accessble through
the Internet.

In the following section we provide a detaled description of the purpose and
architecture of a corpus query system and we continue with a comparison among such
systems with search engines (3). Following on from this, a detalled description of the
approach we adopted in this study is provided dong with a presentation of the search
engine we used to test our hypothesis (4). In the remaining sections of the paper we
present the concordance module we incorporated into the search engine (5) and we
describe its functiondity. We summarize (6) by providing some generd conclusions of
the usefulness of such a system, aong with some directions for future work.

2 Purpose and Ar chitecture of a Corpus Query System

A Corpus Query System roughly conssts of two layers. a Logicd Access Layer, which
is independent of the data access methods and storage details, and a Physical Access
Layer, which is a data oriented interface to the actuad data (Christ 1994). The Logica
Layer handles the trandation of the user's query into a format that is readable by the
Physcad Layer. The latter in its turn takes up the task of acquiring al the necessary data
requested by the Logicad Layer from the actua stored data. The stored data can be in
many different forms, varying from flat text files and databases to dynamic knowledge
sources (eg WordNet (Miller et d. 1993)), but the most usud way of organizing this
kind of textud detaisusng an index.

A Corpus Query System is used mainly for linguistic work such as lexicon construction
or grammar development, language teaching or theoreticd linguistic research. The man
functions that help this kind of work include the presentation of concordance lines to the
end user, the presentation of collocation data etc. (Sinclair 1991).

3 Similarities between Web Search Enginesand Typical Corpus Query Systems

One especidly popular way of sharing information in a decentrdized way is through the
Internet, where information sources containing non-homogenous data are <tored
(Mladenic 1999). A commonly addressed issue, widely conducted with the usage of
search engines, is providing help to users in browsing the Web. Typicdly, web search
engines are targeted towards the acquidtion of information found over the Internet, by
taking keywords from the user and searching the web for relevant documents.

Web search engines among others comprise of a locad or distributed index where
documents fetched by spiders are stored. Search engines indexing mechanisms are
more sophigticated than the ones provided by corpus management systems, since by



default the former need to handle larger volumes of data and serve more concurrent
users.

Moreover, search engines like corpus query systems support a query interface, where
users can submit ther search request(s) and a ranked ligt of reevant documents is
retrieved as a response to a user's information need(s) instead of concordance or
collocation ligs returned by corpus management systems. Concerning the query
language, a typicd corpus query sysem, eg. QWICK  (http://mww-
clg.bham.ac.uk/QWICK/doc/query.html) offers facilities such as wildcards, compound
queries (eg. word sequences, dternatives) etc. On the other hand dl these operations
are supported by a search engine as well through the use of boolean logic operators
(AND, OR, NOT), other set or exact match operators (+, -, “ ) and wildcards as part of
their query.

With respect to the queries issued, search engines adso support multilingua and sub-
domain searching. Furthermore, search engines can be easily exported to the web and it
is possble to incorporate linguistic modules (eg. stemmers, thesauri) in order to
improve retrieval performance. Even though search engines do not provide concordance
lists of the user's search request(s), they have the potentid of offering such a sarvice
while a the same time they can adso provide relevance or popularity scores, eg. Google
(http:/Amww.google.com/technol ogy/index.html), of the retrieved documents.

Thus, despite the smilar functiondity and sructure among search engines and corpus
query sysems, the former have the advantage of incorporating more sophisticated
savices dnce they ae by default, targeted towards retrieving information from
heterogeneous and dynamic collections of data. In addition, there is a great difference in
the visudization of the retrieved results dnce in web Information Retrievd (IR) the
entire document is easly accessble, whereass in corpus query systems usudly only a
pat of the document can be viewed. Summarizing, web search engines are a least
equivdent to corpus query systems and with some dight modifications they can provide
even more searching facilities to end-users.

4 Our Approach

In the proposed gpproach we examined the possibility that a web search engine can
partidly function as a corpus query sysem. We do not clam that a search engine is
identicd to a corpus management sysem nor that linguigtic information extracted from
the sudy of documents indexed in a search engine is equivdent to the one obtained
after sudying information stored in a typica corpus. On the contrary, we clam that
different kinds of information can be found on online dynamic textud daa in
comparison to the offline ones. In addition, we are taking into consderation the fact that
documents found over the web do not have a particular data sructure, whereas
documents or phrases comprisng corpora are well-structured ones. What we sugges,
however, is that both systems, namely search engines and corpus query systems share
many things as far as the sarvices they provide and their infragtructure are concerned.
We ds cdam tha a seach engine can potentidly support many components of a
typica corpus management system and incorporate even more.

Motivated by the aforementioned observations we incorporated into a Greek web search
engine a concordance module in order to test the Imilarities between search engines
and typica corpus management systems. The search engine we used indexes the full



text of 700,000 Web pages with continuous update frequencies. It supports wildcards,
boolean searching, tem a wdl as phrase searching, fidd searching (eg.
titegovernmenta, url:homehtml, keywords), and case insendtive searching. The
engine provides two search options. plain and normdized (Ntoulas 2001), thus there are
two different indices kept, each corresponding to an option. The plain verson of the
engine indexes the pages fetched by the spider (including stop words), while the
normaized one passes the pages through the normdizer, where stop words are excluded
and the remaining tokens are induced to ther firg inflected form. The display order or
ranking of search reaults is determined by the engine from the location of matching
words and occurrence of their frequencies. The concordance module we incorporated in
the plain verson of the engine is described in detall in the following section.

5 The Concordance M odule and its performance

A concordance module, smilar to those provided by corpus management systems, was
incorporated into the default verson of the engine. A query issued to the interface of the
engine is anadyzed and matched towards its plan index. All documents judged as
rdlevant are retrieved and actudly form the data from which a concordance lig is
extracted for each search request. More specificdly, the retrieved documents are
analyzed in order for the concordance lines to be extracted and presented to the end user
asillugraed in Figure 1.
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Figure 1 The concordance module of the search engine

The user has a his digposd a sat of functions smilar to the ones offered by a typicd
corpus query system, ranging from sorting the results in a desrable way, to viewing the
context of the whole document containing some specific term(s) by following the links



provided by te engine. On top of that, the user apart from obtaining the concordance
lines of a term found in a particular document he has dso a more globa view of the
representativeness of the specific term in the document, since the engine displays aso
the relevance scores of each retrieved result.

The concordance module is not yet publicly avalable and thus we cannot report on
users interaction with it, snce there is no feedback collected so far from end users
concerning its impact in retrievad performance. We can however report on the system’s
reponse time, which ranges from 0.02 to 1 second, thus not affecting the overdl
gysem’s performance. In addition, we have not incorporated the concordance module
into the normdized mode of the engine, since induction of a term’'s word variants to
their respective firg inflected form would not give the actua concordance lines of the
gpecific word form but solely of a particular word form.

6 Conclusions

There is a need for sophigticated software in the lexicographers every day work in
order to cope with and organize the rapidly growing bulk of textud data in eectronic
form and to automate the process of studying linguistic phenomena over the web.

This paper has outlined an approach to treat a web search engine as a corpus query
sysem for ading the sudy of linguigic Sructures that are common to texts, which
gopear on the Internet. While corpus management systems are quite trustworthy
goplications for linguigic research, search engines on the other hand provide the
advantage that they are deding with the everyday usage of language, thus enabling the
eases tracing of novel usages of language. Since no study has been reported so far
about the dructure of the language on the web, such a system could condtitute a facility
towards this direction. With this work we propose using search engines as a kind of a
corpus management system, representing thus a robust and quite flexible infrastructure
for linguisic analyss, research and agpplications. These may vary from detection of uses
of terms over the web to the study of word senses that differentiate according to their
context.

In the future we plan to extend the concordance module and apply it to the normalized
index of the engine by incorporating also a robust parser into the entire sysem and
implement other commonly used linguistic components such as collocations, word and
lemma lists etc. Moreover, we plan to conduct a large-scale experiment with end users
involved in order to collect feedback on the user’s interaction with the module, and thus
trace areas that need further enhancement.
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