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Abstract: Current search systems fail to satisfy users when the relevant information is written in a for-
eign language; when the user is not aware of the relevant -perhaps specialized - terminology for a
given topic; or when the user need is fuzzy and requires assisted search once inside an appropriate web
portal. This paper describes an interactive multilingual search system that alleviates such limitations,
through the browsing of phrases in different languages after being automatically extracted from the
text collection. The evaluation of WTB has been focussed in two aspects: the capability to offer
translingual terminology to users, and the usefulness of phrase browsing. In this sense, the evaluation
shows that users consider the new level of terminological information useful, as it complements the
traditional document ranking outcome.



1 Introduction

The organization of information for later retrieval is a fundamental area of research in Li-
brary/Information Sciences. It is related to understand the nature of information, the way humans
process it, and to find optimal ways of organizing and storing it to facilitate its usage. A number of
conceptual tools to organize information have been developed, one of them being the information re-
trieval thesaurus. A thesaurus is a tool for vocabulary control, and it is usually designed for indexing
and searching in a specific subject area. By guiding indexers and searchers about which terms to use, it
can help to improve the quality of retrieval. Thus, the primary purposes of a thesaurus are identified as
promotion of consistency in the indexing of documents and enhancement of the search process. A
multilingual thesaurus guarantees the control of the indexing vocabulary, covering each selected con-
cept with a preferred term, a descriptor, in each language, and ensuring a very high degree of equiva-
lence among those terms in different languages.

Thesaurus were a resource used primarily by trained librarians obtaining good performance. However
nowadays on-line database searching is carried out by a wider and less specialized audience of Internet
users and recent studies [6] claim that most end-users obtained poor results, missing highly relevant
documents. Nevertheless there is a strong feeling in the documentalist field that the use of a thesaurus
is a central issue for raising the quality of end-users results [9] specially in a multilingual context
where natural language ambiguity increases, producing additional problems for translingual retrieval.
However, multilingual thesauri construction and maintenance is a task with a very high cost, which
motivates the exploration of alternative approaches based on free text indexing and retrieval.

Current search engines based on free text indexing are quite efficient at finding precise information,
but there are still a number of common searching scenarios which are not properly supported. We will
discuss the following three scenarios:

1. The requested information is available only in a foreign language.
2. The user is not aware of the appropriate wording for the search..
3. The user need is vague or not completely defined.

The requested information is available only in a foreign language

Even if the user is able to read documents in some foreign language(s) (passive vocabulary) he might
not be able to formulate adequate queries in such language(s) (active vocabulary), or he might just
ignore in which language he will find the information he is seeking for.

A Spanish speaker, for instance, may understand the specifications of a handheld computer written in
English; but he may not be able in advance to use the term “handheld” to retrieve updated info about
leading-edge handheld computers. Using Spanish terms (“ordenador de bolsillo”) he will retrieve only
documents in Spanish, probably missing a substantial amount of the most recent information.

This search scenario is very common between languages that belong to one family. A French speaker,
for instance, can typically grasp the contents of Spanish, Portuguese or Italian documents, but is un-
able to formulate queries in any of these languages. But even for strictly monolingual users there
might be a need for cross-language searches. Imagine a Dutch lawyer making a comparative study of
local regulations in European countries regarding some specific issue. He needs, first, a cross-language
search facility that retrieves regulations written (at least) in nine different languages; once he finds the
documents, he can use human or machine translation services into Dutch to make the information us-
able for him.



The user is not aware of the appropriate wording for the search

Imagine that someone is interested in educational resources for disabled people. Such description,
“educational resources for disabled people” might be perfectly understandable for a non-initiated per-
son... but will lead to topics, such as “computer accessibility”’, which are only marginally related to
what the user looks for. The missing piece here is a better knowledge of the specialized terminology in
the field of education. The right wording to access the relevant pages is special needs education, so
that only an expert in the field will be able to conduct precise searches. This terminology gap is not a
crucial problem in (specialized) textual databases that are accessed only by trained experts, such as
MEDLINE (the largest source of information in medicine). But it is a crucial problem in the web,
where the diversity and depth of the information is maximal and the training of the users is minimal in
average.

The user need is vague or not completely defined

Search engines are good at solving precise information needs, such as “Where can I buy soja milk
online in the New York area?” or “I need a map of Rome with the highlights for tourists”. But for
typical, more vague requests, search engines might guide the user to an appropriate web portal, but
then navigation becomes the only way of refining and changing the information need [4].

Imagine, for instance, someone that has become interested in digital cameras, and wants to get a grasp
of this (for him) new technology. For the query “digital camera”, a search engine retrieves a portal
entitled “Digital cameras resource” as the first hit. That’s a perfect match for such a general query.
Once inside the portal, the user may follow a range of hyperlinks including “Forum”, “News”,
“Buyer’s guide”, “FAQ”, “Links”, “Other sites”, etc. Now the user decides to start by reading about
the basics of a digital camera, narrowing his information need. Given the choices available, he starts
by trying “buyer’s guide”. Unfortunately, this page offers detailed explanations for every relevant
feature of a digital camera, but not a general introduction for newcomers. The user comes back to the
portal entry and tries again, using the “FAQ” option. Again, what he gets is an unstructured set of
answers to particular questions, which does not fulfil his needs. Finally, the user decides to come back
to the search engine and pose a new, more defined query: “How a digital camera works”. The search
engine leads him to a page entitled “How digital cameras work? ”, satisfying his request. What we
want to highlight with this example is that, at any time, a web surfer only has hyperlink vs. search
facilities, but not an adequate combination of both that permits a progressive refinement/shift of the
information needs along the web browsing process. More specifically, the question is how to combine
search and navigation once inside a web portal.

1.1 Interaction and language barriers

In scenarios 1 and 2, language barriers (foreign languages and specialized terminology) prevents
search systems from getting at the right information. In scenario 3, search systems are lacking interac-
tive mechanisms to help the user explore and refine his/her query according to the more specific or
related topics implicitly available in the search space/portal contents.

In this article, on one hand, we show how NLP techniques have a part to play both in thesaurus-based
searching and in free text searching. Section 2 reports the developed methodology implying NLP
techniques to support the construction of the European Schools Treasury Browser (ETB) multilingual
thesaurus in the field of education. This methodology easily shifts to a new strategy with IR shared
objectives: Terminology Retrieval. Section 3 introduces the Website Term Browser (WTB), a
search/browsing system that implements this strategy for searching information in a multilingual col-
lection of documents. WTB is an interactive multilingual searching facility that provides, besides
documents, a set of terminological phrases related to the query as an alternative way of accessing in-



formation. Such expressions match and refine the user needs according to the contents, language and
terminology in the collection.

In order to assess the performance of WTB we have designed an evaluation framework shown in Sec-
tion 4. In the first part, a multilingual thesaurus has been used as a baseline to evaluate translingual
terminology retrieval. In the second, usefulness of phrase browsing has been evaluated through the
recording of users interaction.

2 From Automatic Terminology Extraction to Terminology Retrieval

Thesaurus construction requires collecting a set of salient terms. For this purpose, relevant sources
including texts or existing term lists have to be identified or extracted. This is a task combining deduc-
tive and inductive approaches. Deductive procedures are those analysing already existing vocabular-
ies, thesauri and indexes in order to design the new thesaurus according to the desired scope, structure
and level of specificity; inductive approaches analyse the real-world vocabularies in the document
repositories in order to identify terms and update the terminologies. Both approaches can be supported
by automatic linguistic techniques. Our work followed the inductive approach to provide new Spanish
terminology for the ETB thesaurus, starting with an automatic Terminology Extraction (TE) proce-
dure. Typically, TE (or ATR, Automatic Terminology Recognition) is divided in three steps [2], [3]:

1. Term extraction via morphological analysis, part of speech tagging and shallow parsing. We
distinguish between one word terms (mono-lexical terms) and multi-word terms (poly-lexical
terms), extracted with different techniques.

2. Term weighting with statistical information, measuring the term relevance in the domain.

3. Term selection. Term ranking and truncation of lists by thresholds of weight.

These steps require a previous one in which relevant corpora is identified, automatically collected and
prepared for the TE task. After collecting terms, documentalists need to decide which ones are equiva-
lent, which are finally selected and which other terms should be introduced to represent broad con-
cepts or to clarify the structure of semantic relations between terms in the thesaurus. The main seman-
tic relations in the thesaurus are hierarchical (represented as BT and NT) and RT to express an
associative relationship. To support documentalists decisions, a web-based interface making use of
hyperlinks was provided. Through this interface, access to candidate terms contexts as well as their
frequency statistics were provided.

This was the methodology employed for the term extraction task and the thesaurus construction. How-
ever, while the goal in automatic Terminology Extraction (TE) is to decide which terms are relevant in
a particular domain, in a full text search, users are the ones who can decide which are the relevant
terms according to their information needs: the user query gives the relevant terms. In this case, the
automatic Terminology Extraction task is oriented to determine all possible candidates in texts that
could match the user needs even with different wording or language. This perception changes the
automatic terminology extraction methodology: the process should favour recall rather than precision
of term extraction. This implies:

1. Terminology list truncation is not convenient.
2. Relaxing of poly-lexical term patterns is possible.

And also suggests a change of strategy. From a thesaurus construction point of view, TE procedure
shifts to term searching becoming a new task: terminology retrieval. From a text retrieval perspective,
the retrieved terminology becomes an intermediate information level which provides document access
and bridges the gap between query and collection vocabularies even in different languages.



The framework, shared for both tasks, needs:

1. A previous indexing of the collection to permit phrase retrieval from query words.
2. Expansion and translation of query words in order to retrieve morpho-syntactic, semantic and
translingual variations of terms (lemmas and phrases).

This strategy has been implemented in the WTB described in the next section.

3 The Website Term Browser

The WTB system is related to a growing research area known as phrase browsing, which refers to
interactive systems that help the user refine his query with adequate phrases, rather than providing a
static set of potentially relevant documents [11]. Comparing to other phrase browsing systems, WTB
has the following, distinct features:

e WTB is fully multilingual, currently handling searches in (and across) Spanish, English,
French, Italian and Catalan. There are only a few interactive search systems that support mul-
tilinguality [7], and none of them, to our knowledge, is based on phrase searching. Phrases are,
however, ideal for cross-language searching [1], because word co-occurrence in a phrase sig-
nificantly reduces the problem of translation ambiguity (words are ambiguous and usually
have many possible translations, and only a few are appropriate given the context).

e Phrases handled by the system are not mere collocations (i.e., groups of words that tend to co-
occur together), but nominal expressions detected with natural language processing techniques
that include morphological analysis (to collapse inflectional variants of words), shallow part
of speech tagging (assignment of grammatical role to ambiguous terms) and shallow parsing
(recognition of grammatical expressions). A strength of WTB is that the use of language tech-
nologies does not compromise the scalability of the system, which has already been tested for
sites up to the gigabyte scale.

e The system is able to relate phrases that do not have words in common, looking for syntac-
tic/semantic/translingual variants of the query terms using a multilingual semantic network
(EuroWordNet), co-occurrence restrictions and statistical information.

e WTB has been evaluated in a real working environment (the UNED university portal), com-
paring the usefulness of the phrases suggested by WTB to the document ranking returned by
the Google search engine. The analysis of thousands of interactive searching sessions strongly
suggests that WTB phrases are very useful for searching/browsing the UNED portal. This is a
strong point for our system, as interactive retrieval systems rarely show significant differences
in performance when evaluated comparatively [5].

Website Term Browser (WTB), applies NLP techniques to perform automatically the following tasks:
1. Phrase extraction and indexing of a multilingual text collection.
2. Query processing and retrieval.
3. Interaction through the browsing of terminological phrases considering morpho-syntactic, se-

mantic and translingual variations of the query.

In the remainder of this section each part of the system is explained in more detail.



3.1 Terminology Extraction and Indexing

The collection of documents is automatically processed to obtain a large list of potential terminologi-
cal phrases. Phrase extraction is based on matching syntactic patterns over the texts tagged on their
part of speech (7able I). For example, a word tagged as an adjective (e.g. special) followed by a word
tagged as a noun (e.g. needs) fits with the English pattern (Adjective Noun [Noun]) (e.g. special
needs [education]) and it is retained for further consideration. Such processing is performed separately
for each language. WTB currently handles Spanish, English, French, Italian and Catalan.

Lemmatising (base form of words) is preferred to stemming (suffix stripping) in order to keep accurate
morphology links for languages with rich inflectional morphology, and to facilitate access to the lexi-
cal resources and dictionaries. The part of speech tagging needed for the pattern recognition, is per-
formed in a shallow task-oriented way in compromise with the computational cost of such processing.
For example, the English and Spanish collections of the Cross-Language Evaluation Forum (1 giga-
byte size) have been processed successfully within Website Term Browser. Selection of phrases is
based on document frequency and phrase subsumption. The complete indexing processing follows
these steps:

Text pre-processing and listing of words.

Word tagging (oriented to phrase detection).

Phrase detection and lemmatization of components.

Document indexing and frequency statistics (term and document frequencies).

Phrase selection with criteria based on subsumption and lexicalization degree.

Phrase indexing to allow phrase retrieval from lemmas and document retrieval from phrases.
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3.2 Query processing and retrieval

The inference of semantic and translingual variations of the query, requires the consideration of syno-
nyms and candidate translations of the query words. However, word ambiguity complicates this task.
Figure I shows an example of the query expansion and translation problem, where the ambiguity of
the query terms introduces a high level of noise in the translation. In such cases, determining the ap-
propriate translation expressions needs further processing.

One way to drastically mitigate the expansion/translation ambiguity is to consider the query as a
phrase and restrict the single term translations to those candidates which co-occur in some salient
phrases in the target language. The referenced phrases are those extracted in the previous step. Then,
the phrase retrieval process consists in matching appropriate combinations of candidate lemmas, syno-
nyms and translations of the original query words. The process is shown in Figure 2 where the steps
are the following:

1. Pre-processing: the query is tokenised and lemmatised. All possible lemmas are retained.
Query expansion and translation: lemmas are expanded and translated with semantically re-
lated terms using the EuroWordNet lexical database [10] and some recent extensions.

3. Phrase retrieval: phrases containing some of the expansion terms (mainly synonyms) are re-
trieved. The number of expansion terms is usually high, and the use of semantically related
terms (such as synonyms or meronyms) produces a lot of noise. However, the ranking via
phrasal information discards most inappropriate combinations, both in the source and in the
target languages.

4. Term ranking: unlike non-interactive cross-language retrieval, where phrasal information is
used only to select the best translations for individual terms according to their context, in
WTB all salient phrases are retained for the interactive selection process. The phrases are
ranked according to:



e Number of expanded query words they contain,

e Weight as lexicalised expressions in terms of document frequency.

e Subsumption of phrases. For presentation purposes, a group of phrases containing a
sub-phrase are presented as subsumed by the most frequent sub-phrase in the collec-
tion. That helps browsing the space of phrases similarly to a topic hierarchy.

5. Document ranking: documents are ranked according to the frequency and salience of the rele-
vant phrases they contain. For the comparative evaluation of the system, this document rank-
ing is replaced by the results of Google, offering the user both WTB phrases and Google’s
document ranking.

3.3 Interaction through phrase browsing

The relevant phrases in every language (which are morpho-syntactic, semantic and translingual varia-
tions of the query contained in the web pages) are selected, organised and presented to the user hierar-
chically, together with the documents but in a different area. The user then selects the phrase that bet-
ter addresses or refines his query and obtains the pages containing such phrase (or any morpho-
syntactic variant).

Figure 3 shows the WTB interface. Results of the querying and retrieval process are shown in two
separate areas: a ranking of phrases that are salient in the collection and relevant to the user's query (on
the left part) and a ranking of documents (on the right part). Both kinds of information are presented to
the user, who may browse the ranking of phrases or directly click on a document. In the example, the
user has written the English query “adult education” in the text box. Then, the system has retrieved
and ranked related terminology in several languages (Spanish, English, French, Italian and Catalan).
This terminology was extracted automatically during indexing, and now has been retrieved from the
query words and their translations. In the example, the user has selected the Spanish tab as target lan-
guage where there are three different top terms (folders): “formacion de adultos”, “adultos implicados
en el proceso de ensefianza” and “educacion de adultos”. The second one ( "adultos implicados en el
proceso de enserianza”’) is not related to the concept in the query, but the term browsing facility per-
mits to discard it without effort. Top term folders contain morpho-syntactic and semantic variations of
terms. For example, the preferred Spanish term in the ETB thesaurus is “educacion de adultos”. How-
ever, in this case, besides the preferred term, 7B has been able to offer some variations:

o Morpho-syntactic variation: “educacion permanente de adultos”, “educacion de personas

adultas”.

o Semantic variation: “formacion de adultos”,” formacion de personas adultas”
In the example, the user has expanded the folder “educacion de adultos” and has selected the term
“educacion de las personas adultas”, obtaining (on the right handside) the list of documents contain-
ing that term.

Figure 4 is a snapshot of the search interface over a collection of international news in English, Span-
ish and Catalan. The user has written a Spanish query ("tratados de prohibicion de pruebas nucleares").
After the query expansion and translation, relevant phrases have been retrieved in the three languages.
For instance, "test ban treaty" is an English phrase, "prohibicion total de ensayos nucleares" is a Span-
ish phrase, and "prohibici6 total de proves nuclears" is a Catalan phrase. The user has selected the
English phrase "nuclear non-proliferation treaty" and WTB has unfolded the corresponding sub-
hierarchy of terms, altering the document ranking in order to give the user the list of documents con-
taining that phrase. This example shows also that documents can be described with all the terminology
inside the document which is close to the query.



4 Evaluation

The evaluation of WTB has been focussed in two aspects: the capability to offer translingual terminol-
ogy to users, and the usefulness of phrase browsing. The first evaluation takes a multilingual thesaurus
as a baseline to evaluate translingual terminology retrieval. The usefulness of phrase browsing has
been evaluated recording more than 2,000 sessions in a real work environment. Both evaluations are
described in the following sections.

4.1 Translingual terminology retrieval

This evaluation is first aimed to establish the system coverage for translingual terminology retrieval
compared with the use of a multilingual handcrafted thesaurus for searching purposes. The evaluation
also aims to study the dependence between the quality of results, the quality of used linguistic re-
sources and the quality of WTB processing. While NLP techniques feed Terminology Extraction and
thesaurus construction, now a thesaurus becomes a very useful resource to give feedback and evaluate
the linguistic processes in a retrieval task.

The evaluation has been performed comparing the WTB terminology retrieval over a multilingual web
pages collection, with the European Schools Treasury Browser (ETB) thesaurus. The multilingual
collection comprises 42,406 pages of several European repositories in the educational domain (200
Mb) with the following distribution: Spanish 6,271 docs.; English 12,631 docs.; French 12,534 docs.;
Italian 10,970 docs.

The ETB thesaurus alpha version used in the evaluation has 1051 descriptors with its translations to
each of the five considered languages (English, Spanish, French, Italian and German). German hasn’t
been considered in the evaluation because no linguistic tools were available to us for that language.
Each ETB thesaurus descriptor has been used as a WTB query. The thesaurus preferred translations
have been compared with the WTB retrieved terms in each language. In such a way, precision and
recall measures can be provided. Approximately half of the thesaurus descriptors are phrases (poly-
lexical terms) which can be used to evaluate the WTB terminology retrieval. Thesaurus mono-lexical
terms permit the coverage evaluation of linguistic resources used in the expansion and translation of
query words.

4.1.1 Qualitative evaluation

Figure 5 shows the interface for the qualitative evaluation. This interface is aimed to facilitate inspec-
tion on the system behaviour, in order to detect errors and suggest improvements on WTB system. The
first column contains the thesaurus terms in each language (in the example, therapy, terapia, thérapie
and terapia). Each of them are the preferred terms, or descriptors, in the thesaurus and have been used
as WTB queries. The retrieved terms in each target language are shown in the same row. For example,
when searching WTB with therapy (English term), in the first column, the system retrieves terapeu-
tico, terapia y terapéutica, in Spanish (same row, second column); it also retrieves therapy and treat-
ment in English (same row, third column).

4.1.2 Quantitative evaluation
If the preferred term in the thesaurus has been retrieved by WTB, then it is counted as a correctly re-
trieved term. Then, precision and recall measures can be defined in the following way:

e  Recall: number of retrieved descriptors divided by the number of descriptors in the thesaurus.
e  Precision: number of retrieved descriptors divided by the number of retrieved terms.



Figure 3 shows that there are correct terms retrieved by WTB different from the preferred terms (de-
scriptors) in the thesaurus. Hence, the proposed recall and precision measures are lower bounds to the
real performance. For example, among the retrieved terms by the English query “adult education”,
only the Spanish term “educacion de adultos” adjusts to the preferred term in the thesaurus. However,
there are some morpho-syntactic variations (“educacion de adultas”, “educacion de los adultos™),
semantic variations (“‘formacion de adultos”), and related terms (“‘formacion basica de las personas
adultas ) which are correctly retrieved terms but not counted as such.

WTB retrieved terms have been directly extracted from texts and, for that reason, recall will depend on
the coverage of thesaurus descriptors in the test collection. Although the test collection is very close to
the thesaurus domain, it’s not possible to guarantee the presence of all thesaurus terms in all languages
in the collection. Indeed, thesaurus descriptors are indexes to abstract concepts, which are not neces-
sarily contained in the texts being indexed. Table 2 shows the coverage of thesaurus descriptors in the
test collection where exact matches have been considered (including accents).

4.1.3 Mono-lexical term retrieval

Since mono-lexical term expansion and translation only depend of lexical resources, potential retrieval
capabilities can be evaluated independently of the collection, just counting the mono-lexical thesaurus
descriptors present in the lexical resources used (EuroWordNet lexical database and bilingual diction-
aries). This comparison gives and idea of the domain coverage by the lexical resources. Table 3 shows
presence of thesaurus descriptors in the lexical resources (monolingual case, in diagonal) and their
capability to go cross-language. The first column corresponds to the source languages and the first row
corresponds to the target languages. The cell values correspond to the percentage of mono-lexical the-
saurus descriptors recovered in the target language from the source language descriptor. Table 3 shows
that recall for the Spanish/ English pairs is significantly higher than the rest. The reason is that Spanish
and English languages have been complemented with bilingual dictionaries while French and Italian
only use EuroWordNet relations. Since monolingual cases show a good coverage, numbers point out
that there is a lack of connections between different language hierarchies in EuroWordNet. In conclu-
sion, with the currently used resources, we can expect a poorer behaviour of WTB translingual re-
trieval implying French and Italian.

4.1.4 Poly-lexical term retrieval

WTB poly-lexical term retrieval depends of the previously extracted phrases from the document col-
lection and therefore, depends on the coverage of thesaurus descriptors in the test collection. Coverage
of thesaurus descriptors in the test collection in the monolingual case (Table 2, last row), gives an
upper bound for recall in the translingual cases. Table 4 show WTB recall for each pair of languages
in percentage over this upper bound for the target language.

As shown in Table 4 English/ Spanish pairs show better behaviour than other pairs of languages. The
reason for this relies in that poly-lexical term retrieval is based in the combination of mono-lexical
terms, and this depends on the lexical resources used. Again, just in the case of English/ Spanish pairs,
EuroWordNet has been complemented with bilingual dictionaries and, for that reason, these pairs of
languages present the best behaviour in both mono and poly-lexical term retrieval. However, differ-
ences between mono and poly-lexical terms recall need further consideration. While mono-lexical
terms correspond to nouns, which are well covered by EuroWordNet hierarchies, most poly-lexical
terms include adjective components which aren’t covered so well by EuroWordNet. This lack has
been also corrected only for English/ Spanish pairs using bilingual dictionaries and this is an addi-
tional factor for a better recall.



The best recall is obtained for Spanish as source language. The reason relies in that, for this language,
WTB uses a morphological analyser which gives all possible lemmas for the query words. All these
lemmas are considered in expansion, translation and retrieval. In this way, possible lemmatisation
errors are avoided both in query and texts, and increases the number of possible combinations for
poly-lexical term retrieval. However, the recall values are quite low even in monolingual cases and
thus, a broader study explaining loss of recall is required.

4.1.5 Loss of recall

As said before, WTB poly-lexical term retrieval depends on the previous extracted phrases and thus,
not only depends on the test collection, but also on phrase extraction, indexing and retrieval proce-
dures. Table __ shows the loss of recall due to phrase extraction and indexing procedures. There are
several factors which lead to a loss of recall:

1. Phrase extraction procedure. Loss of recall due to not exhaustive syntactic patterns and wrong
part-of-speech tagging. The loss of recall due to a wrong phrase extraction procedure is repre-
sented by the differences between first and second rows and oscillates between 2.8% for Span-
ish and 17.3% for French.

2. Phrase selection. WTB discards retrieved terms with document frequency equal to 1 in order
to improve precision in the terms shown to users. This fact produces a loss of recall between
12.9% for Spanish and 36.7% for Italian.

3. Phrase indexing and retrieval. Loss of recall due to:

a. Wrong phrase components lemmatisation.

b. Wrong lemmatisation, expansion and translation of query words.

c. Mismatching caused by accents and case folding.
The loss of recall due to phrase indexing and retrieval oscillates between 2% and 34.8% de-
pending on the languages.

Regarding the lower bound of precision (correct term variation are not counted), there is one to three
preferred descriptors in average among the first ten. Term discrimination is an easy and very fast task
which is helped in the WTB interface through the term organization into hierarchies. In fact, about
70% of the retrieved relevant descriptors are retrieved in the top level of the hierarchies. This is a
rather good percentage to ensure fast discrimination of retrieved terms.

4.2 Usefulness of phrase browsing

The evaluation of interactive retrieval systems can be an elusive task, as proved by previous TREC
experiences. Previous designs to evaluate interactive cross-language systems do not suit the Website
Term Browser, as they are devoted to evaluate a) how the systems helps choosing adequate target lan-
guage terms when the user has no familiarity with that language [8], and b) how the system shows
documents written in a foreign language so that the user can judge about their relevance without
knowing the language [7]. The Website Term Browser, however, is intended for users that a) have a
reasonable passive vocabulary in the target languages, but b) are not necessarily familiarised with the
domain-specific terminology used in the collection of documents.

The evaluation has been conducted indexing the public documents in UNED' domain (uned.es). This
domain contains about 40,000 web pages written in Spanish (predominantly) and English (mostly
containing research information). We have prepared a web interface for searching pages in this do-
main, that has been made available to all teachers and students in the university. Again, three areas are
distinguished:

! Distance Learning University of Spain, http://www.uned.es



1. The query area, where the user poses a new query.
The document area, where the traditional document ranking is shown. In this area the users
click a title to explore its page.
3. The term area, where the salient phrases related to the query are shown. In this area two addi-
tional actions can be performed:
a. click a phrase to list the documents associated with, and
b. click the re-consult link to use the phrase as a new query in an external search engine
(currently Google).

Given a query, the search interface presents two kinds of information to users: the relevant phrases (in
both languages) in the left side and, in the right hand side, the ranked documents found by the Google’
search engine in the uned.es domain. At any time after the first query, the user can:

a) EXPLORE DOCUMENT, select a document to view its contents,
b) EXPLORE PHRASE, select a phrase to view the related documents,
c¢) RECONSULT WITH PHRASE, query Google again with any of the phrases displayed.

The hypothesis is that users will only use phrasal information when Google does not fulfil the
information need directly, and one or more phrases seem useful suggestions to the user. To verify this
hypothesis, all interactions with the system are logged. The interactions are grouped in sessions, where
a session begins with a query to the system, continues with any combination of actions in a), b) or ¢),
and ends when the user leaves the system or poses a new query.

Tables 6, 7 and 8 show some statistical information about the first 4731 search sessions made in the
system. The results indicate that phrasal information is helpful in the searching process. After posing a
query of more than one word, EXPLORE PHRASE is the first action in 54.9% of the sessions,
whereas EXPLORE DOCUMENT (thus preferring Google outcome) is the first action in 38.5% of the
sessions. This suggests that phrases give better expectations of relevance than Google's ranking.

The last row in the table provides evidence about how useful phrases are compared to Google's rank-
ing. It considers sessions where the last action is a document exploration, which include successful
sessions ending in an appropriate document. In 47% of that sessions, with more than 1 word queries,
the previous action was a phrase selection, while in a 45.59% of them, the previous action was a
Google's ranking. This is a strong indication that WTB phrasal information can substantially comple-
ment the document rankings provided by the standard search engines.

5 Conclusions

Terminology Retrieval gives a shared perspective between terminology extraction and multilingual
information retrieval. From a thesaurus construction point of view, the Automatic Terminology Ex-
traction procedures shift to term searching. From a text retrieval perspective, the retrieved terminology
becomes an intermediate information level which provides document access bridging the gap between
query and collection vocabularies, even across different languages. This strategy has been imple-
mented in the Website Term Browser.

The Website Term Browser makes use of phrasal information to process queries and suggest relevant,
complex terms in a fully multilingual setting. It is conceived as a tool to explore the contents of web
portals, and we have shown that it may enhance search engines in three scenarios: when the relevant

? Google, http://www.google.com



information is written in a foreign language; when the user is not aware of the adequate terminology in
the search domain; and when the user need is fuzzy and the system may help refining his needs ac-
cording to the portal contents. Altogether, the WTB system is a step towards overcoming language
barriers in web searches.

The system integrates simple Natural Language Processing techniques with a low computational cost:
morpho-syntactic information (including lexical databases, lemmatisation, part of speech tagging and
shallow parsing), multilingual semantic knowledge (via the EuroWordNet database) and implicit dis-
ambiguation of translation candidates.

The evaluation framework for the translingual terminology retrieval has been established being able to
detect where linguistic processing and resources can be improved. While NLP techniques feed Auto-
matic Terminology Extraction for thesaurus construction, now, in a retrieval framework, a thesaurus
provides a baseline for terminology retrieval evaluation and gives feedback on the quality, coverage
and use of the linguistic tools and resources.

The qualitative evaluation shows that WTB is able to retrieve a considerable amount of appropriate
term variations not considered in the thesaurus. Thus, terminology retrieval becomes a very good
complement to thesauri in the multilingual retrieval task. The quantitative evaluation results are a
lower bound of the real recall and precision values because correct term variations, different from the
preferred thesaurus descriptors, are not taken into account. Results show a high dependence of WTB
terminology retrieval with respect to the used linguistic resources showing that EuroWordNet relations
between different languages must be improved. Results also show the loss of recall due to phrase ex-
traction, indexing and retrieval processes. Future work must study the loss of recall due to accent
mismatching. We conclude that, when appropriate resources and linguistic tools are available, WTB
show a reasonable good behaviour, although there is place for improvement.

The usefulness of the system has been evaluated over more than 2000 interactive retrieval sessions
with real users in the UNED.es university domain. The results show that phrasal information, as sug-
gested by the WTB system, is preferred by users as the best indicator for relevant contents in a signifi-
cant percentage of searching sessions.
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8 Tables

I. NN 1. ANIN] N: noun

2. NA 2. NN|[N] A: adjective

3. NJ[A]Prep N[A] 3. AAN Prep: preposition

4. N [A]Prep Art N [A] 4. NAN Art: article

5. NJ[A]Prep V[NJ[A]] 5. NPrepN V: infinitive

Table 1. Syntactic patterns for Spanish and English
Coverage Spanish  English  French Italian

Mono-lexical descriptors found in the collection 84.3% 81.9% 82.3% 81.1%
Poly-lexical descriptors found in the collection 56.5% 57.5% 54.2% 42.6%

Table 2. Thesaurus descriptors present in the text collection

Recall Spanish English French Italian
Spanish 91.6% 83.7% 60.9% 64.3%
English 80.4% 97.2% 63.9% 63.9%

French 66.3% 61.8% 85.5% 55.9%

Italian 67.9% 62.2% 53.9% 96.7%

Table 3. Potential recall of mono-lexical descriptors according to the WTB lexical resources

Recall Spanish English French Italian
Spanish 63.1% 45.8% 19.9% 16.3%
English 40.2% 66.5% 14.7% 7.4%
French 12.5% 15.6% 40.3% 7.8%

Italian 17.1% 17.2% 8.9% 39.3%

Table 4. Recall of poly-lexical descriptors in translingual retrieval



Poly-lexical descriptors Spanish English French Italian

found in the collection 56.5% 57.5% 54.2% 42.6%

found among extracted phrases 54.9% 50.1% 44.8% 40.0%

(loss of recall due to phrase extraction) (-2.8%)  (-129%) (-17.3%)  (-6.1%)

retrieved with WTB 40.9% 49.1% 29.2% 26.4%

(loss of recall)  (-27.6%)  (-14.6%)  (-46.1%) (-38%)

(loss of recall due to phrase indexing and retrieval)  (-25.5%) (-2%)  (-34.8%) (-34%)
retrieved with WTB discarding doc.freq.=1 35.6% 38.2% 21.8% 16.7%

(loss of recall)  (-36.9%)  (-33.5%)  (-59.7%) (-60.7%)

(loss of recall due to phrase selection)  (-12.9%)  (-22.1%)  (-25.3%) (-36.7%)

Table 5. Loss of recall in WTB poly-lexical term retrieval

4731 Sessions

Sessions without query (empty): 4.71%
Sessions without interaction: 46.29%
Sessionswith interaction: 48.99%

EXPLORE DOCUMENT is used in

RECONSULT WITH PHRASE is used in

EXPLORE PHRASE is used in

74.63%
16.00%
64.71%

Table 6. Recorded sessions over WTB and distribution of actions

all queries

1 word queries

> 1 word queries

(2318) (886) (1432)

EXPLORE DOCUMENT 42% 47% 39%
EXPLORE PHRASE 51% 45% 55%
RECONSULT WITH PHRASE 7% 8% 6%

Table 7. First action after query

all queries

1 word queries

> 1 word queries

(1429) (567) (862)

Google ranking 50% 57% 46%
EXPLORE PHRASE 44% 38% 47%
RECONSULT WITH PHRASE 6% 5% 7%

Table 8. Source of last document explored
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Figure 1. Ambiguity in query expansion and translation
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Figure 4. Website Term Browser interface for a Multilingual News Repository
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Figure 5. Interface for qualitative evaluation of translingual terminology retrieval




