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Abstract

In this paper, we present how a tool called
TerminoWeb can be used to help translators
find background information on the Web
about a domain, or more specifically about
terms found in a text to be translated. Termi-
noWeb contains different modules working
together to achieve such goal: (1) a Web
search module specifically tuned for informa-
tive texts and glossaries where background
knowledge is likely to be found, (2) a term ex-
tractor module to automatically discover im-
portant terms of a source text, (3) a query
generator module to automatically launch
multiple queries on the Web from a set of ex-
tracted terms. The result of these first three
steps is a background knowledge corpus
which can then be explored by (4) a corpus
exploration module in search of definitional
sentences and concordances. In this article, an
in-depth example is used to provide a proof of
concept of TerminoWeb’s background infor-
mation search and exploration capability.

1 Introduction

In this paper, we present a system which could be
used by human translators, in order to rapidly get
background information on the topic of a source
text. This can be particularly useful in cases where
the translator receives a text which is slightly out-
side of his area of expertise. In that kind of situa-
tion, it is not uncommon for translators to look for
a handful of introductory documents in the field,
and read them diagonally in order to immerse
themselves in the topic and its terminology. But
finding such documents and locating their most
“useful” sections can be time consuming. The sys-

tem proposed in this paper would assist with both
of those tasks.

The system is called TerminoWeb, which was
first conceived as a software environment for ter-
minologists to help them perform thematic
searches. More specifically, the software targets
the monolingual discovery and understanding of
the main concepts and terms of a domain. A first
version, TerminoWeb 1.0, was released as a re-
search prototype in 2006" with such focus.

In thematic searches, the quest for understand-
ing a domain relies not only on the discovery of
documents which are domain specific but also in-
formative, factual, definitional in nature. These
documents must have an expert-to-novice commu-
nicative purpose (Pearson 1991). Scientific ar-
ticles, written by experts for experts, are not likely
to contain much background or definitional know-
ledge, but textbooks, glossaries, or course notes
would because of their communicative purpose.

At the core of TerminoWeb is the hypothesis
that definitional contexts are expressed via surface
linguistic patterns. Typical definitional elements of
interest are hyperonymy relations (“is a kind of”),
synonymy relations (“is also known as”), merony-
my relations (“is composed of’), function relations

“is used for”). Given in parenthesis above are
surface linguistic patterns or “knowledge patterns”
(Meyer 2001) as we prefer to call them.

The study of Knowledge Patterns (KPs) is a
current research topic in the Computational Termi-
nology community (Auger and Barriere 2008). It
was also explored in the 1990s by the Natural Lan-
guage Processing community working on automat-
ic construction of knowledge bases from machine
readable dictionaries. Many researchers at that
time had studied what they called defining formu-

! TerminoWeb 1.0 has been available since December 2006 at
|http:/termino.iit.nrc.cal
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lae, looking at how dictionary definitions are made
and what characterizes them. As the Web became
present in everyone’s life and electronic dictiona-
ries seemed then too static compared to richer cor-
pus information, much research went on studying
the retrieval of definitional information from cor-
pora, more particularly specialized corpora in ter-
minological studies. Barriére (2004) presents a
comparative study of the use of defining formulae
in machine readable dictionaries and corpora, pro-
viding the reader with many references to earlier
and important work. The constant expansion of
Wikipedia® is challenging our view again, showing
that encyclopedic information is not necessarily
static in nature, reopening the door to knowledge
extraction from structured sources (Nastase and
Strube 2008).

Many knowledge patterns (KPs) for different
semantic relations are pre-encoded in TerminoWeb
so it can look for documents containing them. In
fact, these pre-encoded KPs are used in two mod-
ules: the corpus building module to assign an “in-
formative score” to each document found on the
Web, and the corpus exploration module to focus
on definitional sentences within the retained doc-
uments. Such sentences should actually not only
contain KPs, but rather KPs in close proximity to a
term of interest. This is where TerminoWeb’s term
extractor module is used to search through the in-
formative corpus built for important terms of the
domain. Each term can then be studied in defini-
tional contexts, also called Knowledge-Rich Con-
texts (KRCs).

The search by a translator for background
knowledge related to a technical or scientific ar-
ticle to be translated has similarities with a themat-
ic search, but has a different starting point (a
scientific source text to be translated instead of a
domain given by a client). One particular module,
an automatic query generator, now part of Termi-
noWeb 2.0°, is of most interest for adapting Ter-
minoWeb from a tool for thematic searches for
terminologists to a tool for translators searching for
background information. The query generator uses
the extracted terms from the source text and makes
a set of random combinations of such terms to
launch multiple Web queries. Results of these

? Collaborative online encyclopedia found at:
|www.wikipedia.org|

® TerminoWeb 2.0 is available since June 2009 at
|http://terminoweb.iit.nrc.ca)

queries are integrated by the corpus building mod-
ule which can then be explored.

The search for definitional knowledge on the
Web at large is quite a challenge and that is what
TerminoWeb attempts. Certainly many free online
dictionaries (monolingual or multilingual) for the
general and specialized language are available on
the Web. They are a good starting point to find
definitional information. Tools such as Google
Define* provide direct links to dictionaries. The
role of TerminoWeb is in complement to these
tools. Its purpose is to find definitional informa-
tion within any documents, whether they are dic-
tionaries or other texts. Very specialized
knowledge might be difficult to find in online dic-
tionaries. TerminoWeb searches for informative
specialized knowledge and also allows the retrieval
of multiple definitional contexts all at once which
allows for quick browsing of the information.

The next section (section 2) focuses on how to
use TerminoWeb 2.0 in a “Background Knowledge
Discovery Workflow” also giving details of each
module: query generation, corpus building, term
extraction and corpus exploration. Section 3 brief-
ly reviews related work. Although there is much
work in computational terminology on term extrac-
tion, there is not much work on corpus construc-
tion, or on automatic search for definitional
knowledge. This makes TerminoWeb quite unique.
Section 4 then concludes and points to future work.

2 Stepstoward finding background know-
ledge

We present one single example in depth. This ex-
ample was randomly chosen by the author who
arbitrarily took the most recent scientific publica-
tion on NRC Institute for Research in Construction
publication website’. This provides a real example
of a scientific article for which a translator could
need background knowledge to help in their trans-
lation. The article is also completely outside the
field of expertise of the author, so that there is no
bias in analyzing the information.

* In Google.com, a user can type “define: unkown_word” to
obtain links to dictionaries containing definitions of the un-
known word.

> NRC Publications for the Institute for Research Construction
are available at:{http://irc.nrc-cnrc.gc.ca/pubs/newpubs_e.html|
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The different steps in the Background Know-
ledge Discovery Workflow are:

1) Upload a source text.

2) Perform term extraction on the source text.

3) Build a set of queries using extracted terms
and launch these queries on the Web.

4) Score/rank search result documents based
on an “informative measure”. Top docu-
ments are kept to form a background know-
ledge corpus.

5) Search through the corpus for definitional
information.

We revisit each step hereafter:
1. Text upload

The user can copy-paste a source text in Termi-
noWeb. The source text used for our example is
“Sensitivity of hygrothermal analysis to uncertain-
ty in rain data.”®

2. Term Extraction

The term extractor will find single-word and/or
multi-word terms in the document. The number of
terms to be found can be set by the user, or it can
be estimated automatically based on the docu-
ment’s length and the actual term statistics. Termi-
noWeb’s term extractor is based on the algorithm
described in Smadja (1993). It is purely statistical,
based on frequencies, and it expands frequent sin-
gle-word terms into multi-words terms.

Figure 1 shows a list of extracted terms from
the uploaded source text. The user can inspect and
provide an Accept/Reject decision. Although this
step is optional (an “accept all” can be done), user
validation helps to eliminate non-pertinent terms
that could introduce noise in later Web searches.

3. Query generation

Although very simple, this query generation mod-
ule is important, as mentioned before, for adapting
TerminoWeb to translators’ needs. This module
takes the list of terms and makes random combina-

® Sensitivity of hygrothermal analysis to uncertainty in rain
data, NRCC-51257, Cornick, S.M.; Dalgliesh, A.; Maref, W.,
April 2009 [http://irc.nrc- |
lenre.ge.ca/pubs/fulltext/nree51257/mrec51257.pdf]

tions of 2 or 3 or 4 terms. Each combination be-
comes a new query sent to Yahoo API” to obtain a
set of documents.

Figure 2 shows six queries automatically gener-
ated from the list of terms. The combination
“wind-driven rain” AND “moisture content” re-
sults in 10 documents, but the combination “tip-
ping bucket” AND “hygrothermal analysis” results
in an empty set.

Three important factors will impact on results:
1. Number of queries.
2. Number of terms per query.
3. Term specificity.

The first factor, number of queries, is first a trade-
off between the information gain and a longer
waiting period. Although queries are launched in
parallel on the server (and therefore the waiting
time is not linearly increasing with the number of
queries), there is still a longer wait for the user if
many queries are launched. Also, more queries
lead to more information, but that is not our pur-
pose, on the contrary we wish to find more targeted
information. It will be important in the future to
better measure the gain from more queries versus
better chosen or targeted queries. In the present
version of TerminoWeb, this parameter is left to
the user to decide.

Factors 2 and 3 are intimately related. When
multiple very specific terms are combined, the re-
sulting set is likely to be empty (no documents
found). When few general terms are used (one at
the limit) the resulting set is likely to be extremely
large and inappropriate (imagine results of a query
“rain” or “wall”).

Generality and specificity of terms is also re-
lated to term polysemy as general terms tend to be
quite polysemous. A “star” in the galaxy and a
movie “star” are quite different. Such term used to
launch a query on the Web is likely to retrieve
documents related to both domains (universe, mov-
ies).

A quick estimate of how specific or general a
word or expression is can be provided by a “hit
count” measure using a search engine. In our ex-
periment, we use Yahoo Search Engine. To pro-

7 Yahoo! provides a Java API to the Yahoo Search Engine
which can be used for research purposes. This Yahoo API is
called from TerminoWeb.
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vide the reader a sense of the large range from spe-
cificity to generality, we show in Figure 1 ex-
tracted terms sorted by their hit counts. The term
“hygrothermal analysis” is more specific (hit
counts: 802) than ‘“rain gauge” (hit counts:
2170000) which is more specific than “wall” (hit
counts: 1520000000). Even though “wall” is an
important concept in this source text studying
moisture content in walls, if “wall” is used as a
query term in isolation, it is very unlikely to lead
the user to informative knowledge useful in under-
standing the source text.

An interesting feature in TerminoWeb is to pro-
vide the user with term frequency filtering by spe-
cifying lower-bound and upper-bound thresholds
on hit counts. Figure 3 shows TerminoWeb’s user
interface to perform such frequency filtering as
well as specify the number of queries and number
of terms per query. Default values are set if user
involvement needs to be reduced.

To further address the problem of reducing the
Web search space, TerminoWeb uses the notion of
domain words, or mandatory words. By making
the two terms “hygrothermal” and “building” man-
datory (see Figure 3), they will be included in each
query generated and define the focus for the other
terms. This can be used in conjunction or inde-
pendently of the hit count filtering.

4. Corpus building

After the queries are performed, all the resulting
documents are put together to form a large corpus
that can be analyzed.

The maximum number of documents would be
equal to the Number of Queries * Number of doc-
uments per query, but that is an upper bound since
many queries return a smaller set than what is de-
sired, and also, there is much document overlaps in
the returned sets. It is also possible that Yahoo
Search Engine returns a non-empty set for a partic-
ular query, but that TerminoWeb reduces it to an
empty set because of a basic minimum content fil-
tering applied to each document®.

In default conditions, TerminoWeb would ana-
lyze the top 100 documents returned by the Yahoo
Search Engine and give to each one an “informa-

8 There is also a limitation on document types, as Termino-
Web can only process html and text documents.

tive score” based mainly on two criteria’: domain
specificity and expert-to-novice communicative
nature. Domain specificity is measured by the
presence of the accepted terms in the document.
Expert-to-novice nature is measured by the pres-
ence of knowledge patterns in the document.

Based on the informative score, the top 10 doc-
uments for each query are added to the corpus'’.
Within that corpus, TerminoWeb provides a link to
the original web pages to allow the user to examine
each document and decide between an Ac-
cept/Reject status. This step is optional in the
present process and mostly useful for thematic
searches in which terminologists would like to in-
spect each source from which they will select
terms and contexts. If this step is not performed,
the user will simply “accept all” documents and
perform the next step (explore documents) on a
larger set of documents.

5. Corpus exploration

Definitional contexts (knowledge-rich contexts) for
terms in the source text can now be explored with-
in the corpus built. Figure 4 shows some know-
ledge-rich contexts for “hygrothermal”. Larger
contexts can be viewed (with select button) to
access a paragraph (and even link to the web page)
in complement to the keyword in context (KWIC)
view provided.

The first few knowledge-rich contexts (Figure
4) tell the user that (a) hygrothermal properties of
common buildings are thermal conductivity, equi-
librium moisture content, water vapor transmis-
sion, water absorption coefficient, etc, (b)
hygrothermal is a term used to characterize the
temperature (thermal) and moisture (hygro) condi-
tions particularly with respect to climate, both in-
doors and out, (c¢) hygrothermal is an adjective
pertaining to heat and humidity."" This information

° There are more criteria explained in Agbago and Barriére
(2006).

1% The number of pages to analyze and the number of pages to
keep can be set by the user, but are set by default respectively
at 100 and 10.

' (a) Article from a meeting of the ASHRAE (Association of
the Society of Heating Refrigeration Air Conditioning Engi-
neers) |http://www.articlearchives.com/science- |
|technology/engineering/761782-1.html)

(b) Green Building Advisor Glossary
{http://www.greenbuildingadvisor.com/glossary/8)
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gives key elements to understanding “hygrother-
mal” in the context of buildings.

TerminoWeb makes it also possible to view all
the occurrences of a term regardless of whether it
occurs in a definitional context or not. In that case,
the corpus exploration module behaves as a normal
concordancer allowing the user to sort the contexts
on the preceding or following words. In our
present example, contexts sorted by the following
word are useful to discover compounds such as
hygrothermal conditions, criteria, design, effects,
environment, interaction, load, material, measure-
ments, or mechanisms. Knowledge of such com-
mon term combinations is also useful to
translators.

3 Related Works

TerminoWeb is quite unique because it not only
contains modules that are unique (such as its cor-
pus construction module searching for informative
documents), but it also provides an interesting in-
tegration of different capabilities.

Looking at its capability to manage corpora and
explore them, it is close to Corpografo (Maia and
Matos 2008) system which also allows (and in
many languages) to explore a corpus. Although
documents must be uploaded from the user as it
does not provide web searches.

For query generation, our work was inspired by
the work of Baroni (2004, 2006) who first sug-
gested query combinations of common words to
build a corpus of general knowledge (Baroni and
Bernardini 2004) and then presented the same idea
for specialized language (Baroni et al. 2006).
Their searches perform no ranking based on infor-
mative scores (as this is not the purpose of their
work).  Although many researchers have use
knowledge patterns (Auger and Barriere 2008) for
discovering term relations, their use in scoring
documents is unique to TerminoWeb.

A large pool of research exists in computational
terminology around the problem of term extrac-
tion. Although a simple frequency based approach
is part of TerminoWeb, there are more sophisti-
cated algorithms being developed in the communi-
ty (see Cabré Castellvi et al. 2001 for a review of

(c) Luciferous Logolepsy — a collection of 9000 obscure Eng-
lish words {http://www.kokogiak.com/logolepsy/ow_h.html|

earlier systems and Drouin 2003 for a new trend of
term extraction based on comparing corpora).

Overall, although the value of “disposable cor-
pora” for translators has been mentioned earlier
(Bowker 2002, Varantola 2002), not much work
has been done for finding support information for
translation either in the source language to better
understand the concepts or in the target language to
validate the use of an equivalent (although see Sha-
roff et al. 2006 for an interesting use of comparable
corpora).

4 Conclusions and future work

TerminoWeb is a constantly evolving prototype
available on the web for terminologists, translators
and other language workers in need of specialized
corpora that will help them understand terms re-
lated to a domain or a source text. It is provided as
a prototype to obtain feedback and stimulate ideas
to pursue research in computational terminology.
Version 1.0 was specifically oriented toward the
task of thematic searches and version 2.0 is intro-
ducing new modules to open to the needs of trans-
lators.

The scenario we presented in this article shows
the use of TerminoWeb in a particular set of steps
to help translators find background information
about a source text to translate. The starting point
is a source article, and TerminoWeb generates a
whole corpus containing background information
about the topic of the article. To obtain such cor-
pus, the user involvement is minimal, and could be
limited to the filtering of the set of extracted terms
to be used for the queries and to the specification
of number and sizes of queries (and their mandato-
ry terms if any).

TerminoWeb’s purpose is to build a domain-
specific (or source-text specific) background
knowledge corpus. This goes beyond finding spe-
cific term definitions. For many terms (unless they
are very specialized), definitions can be found us-
ing Google Define. In our example, such search
for the word “hygrothermal” would lead to a brief
Wiktionary entry “Of or pertaining to both humidi-
ty and temperature”'®. The use of TerminoWeb is
certainly not easier than such search. On the con-
trary, it is more involved, and can be used in com-
plement to find more information about a topic or a

Yhttp://en.wiktionary.org/wiki/hygerothermal]
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set of terms related to a source text. It aims at
finding more “grounded” information, by the fact
that such information is used in texts, and it will
help terminologists and translators confirm their
understanding of terms by viewing them not only
in multiple contexts, but in contexts related to their
interest (e.g. hygrothermal in a building context).

As future work, we wish to look closely at this
intriguing balance between term specificity, poly-
semy and domain-relatedness. This should lead to
a fully automatic query generator taking all para-
meters in consideration. Also, and mostly, we
need to work closely with translators to understand
better the value of our tool in their work environ-
ment.

The search for background knowledge by trans-
lators is unfortunately not something well docu-
mented. Désilets et al. 2009 perform a study where
they observe translators. This type of study will
help understand more the practice and the needs of
translators not only for term equivalent searches,
but also for background information searches, and
for equivalent validation searches. Also, by pro-
viding TerminoWeb 2.0 as an online prototype, we
hope to facilitate future collaboration and joint stu-
dies in which translators would provide feedback
on the prototype and help have a better understand-
ing of how to adapt or modify it to their specific
needs.
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TerminoWeb 2.0

USER
CORPUS Update Calculate Similarities Find Hit Counts
WEB SEARCH
TERMS v Accepted v Umdeﬁmed
Wiew/Select Terms
Import Terms
Automatic Extraction tipping bucket data 1 263 Extraction Undefined | | | |
Download Terms .
hygrathermal analysis 4 802 Extraction Undefined | | | |
EXPLORATION bucket data 14 16700 Extraction Undefined | | | | | |
PATTERNS/TYPES parametric variations B 28000 Extraction Undefined | | | |
rain gauge data 8 39100 Extraction Undefined | | | |
hygrathermal a7 95700 Extraction Undefined | | | |
wind-drivan rain 18 192000 Extraction Undefined | | | | | |
tipping bucket 19 195000 Extraction Undefined | | u
tainfall data 11 822000 Extraction Undefined | | | | | |
tain gauge 9 2170000 Extraction Undefined | | | |
moisture content 10 6190000 Extraction Undefined | | | | | |
weather data B 25100000 Extraction Undefined | | | | | |
rainfall 7B 7B600000 Extraction Undefined | | | |
maisture 5l 126000000 Extraction Undefined | | | | | |
uncertainty 23 127000000 Extraction Undefined | | | |
simulation 24 233000000 Extraction Undefined u u u
tain 152 732000000 Extraction Undefined | | | | | |
arount 45 1240000000 Extraction Undefined | | | | | |
wiall 59 1520000000 Extraction Undefined | | | | | | 3

Figure 1. Terms extracted from the source text.

TerminoWeb 2.0

USER
CORPUS
Article - Hygrothermal  "wind-driven rain" AND “moisture content” QUERY FINISHED 10
WEB SEARCH
Article - Hygrotherral  “tipping bucket" AND "hygrothermal analysis”  QUERY FINISHED O
Query-based
Article - Hygrothermal "parametric variations" AND "moisture content" QUERY FINISHED B
Keyword-based
Article - Hygrotherrmal  “tipping bucket data” AND "uncertainty” QLERY FINISHED 4
Download from URL
Adticle - Hygrothermal  "moisture content” AMD “rain gauge" IN PROGRESS 0
Status
Article - Hygrotherrmal  "building” AND "hygrathermal analysis” IN PROGRESS ]
TERMS
EXPLORATION
PATTERNSITYPES

Figure 2. Automatically generated queries from extracted terms.




TerminoWeb 2.0

Help - Keyword-based
USER sV

CORPUS Nb Queries 6
WEB SEARCH
Nb Keywords per Query 1
Query-based
Keyword-based Minimum frequency for keyword 10000
Download from URL Maximum frequency for keyword |1000000000
Status
TERMS rainfall i
moisture
EXPLORATION rain data
tipping bucket
PATTERNS/TYPES bucket data

observation codes

rainfall data

moisture content

rain gauge

rain gauge data

hygrothermal models

parametric wvariations v

LIST OF KEYWORDS

building
hygrothermal

Figure 3. User Interface for the query generator.

REQUIRED DOMAINS

TerminoWeb 2.0

USER
Flease select status of documents to be considered for context search,

CORPUS [ViAceepted ~ Undefined IRESGEN
WEB SEARCH

TERMS
EXPLORATION © Undefine i IREEGIER

Context Exploration

Find Contex Select relations

Term Pair Exploration

hygrothermal  MEROMYMY  igue database containing hygrothermal properties of common bui | | | | | |

Pattem Exploration hygrothermal  FUNCTION ut plus or minus 2 - 3%. hygrothermal...A term used to character | | | | | |
PATTERNSITYPES hygrothermal  DEFINITION - moistening the eye hygrothermal... adj. - pertaining to h u u u
hygrothermal  FUNCTION ing Used to simulate the fygrothermmzl perfarmance of building u u u

| | u u

hygrothermal  FUMCTION computer models uzed far hygrothermal analysis. This paper pre

Figure 4. Knowledge Rich Contexts found for “hygrothermal”.





