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Abstract

Research in Translation Technology is often car-
ried out by people and teams that have little
knowledge of how translators actually work. The
present paper aims at partially filling that knowl-
edge gap by providing a concise portrait of how
human translators use linguistic resources and
technology to resolve translation problems (ex:
terminology, phraseology). It is based on quanti-
tative and qualitative data gathered through a
Contextual Inquiry study, conducted with 8 pro-
fessional translators in Canada. The paper sheds
light on questions such as: the types of translation
problems encountered by translators, the kinds of
resources they include in their toolbox, their ten-
dency to use certain types of resource more than
other and the way they assess solutions proposed
by various tools to choose the most appropriate
one for their needs.

1 Introduction

Research in Translation Technology (especially in
the field of Machine Translation) is often carried
out by people and teams that have little knowledge
of how translators actually work. Yet, these tech-
nologies are often deployed in Computer Assisted
Translation (CAT) contexts where the aim is to
serve human translators. An increasingly popular
example is the use of MT technologies in Post-
Editing situations, where translators edit machine
translated texts in order to rapidly fix errors, with
the goal of increasing productivity compared to
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translation from scratch. In scenarios like these,
translators might be better served by the research
community if it was better informed about their
workpractices. Our research attempts to bridge that
knowledge gap, by providing researchers and de-
velopers with a concise portrait of how human
translators work, based on their ethnographic ob-
servation in the workplace.

This paper reports on results from a Contextual
Inquiry study conducted with 8 professional trans-
lators in Canada, and focuses on how they used lin-
guistic resources and technology to resolve transla-
tion problems in their day to day work. By "trans-
lation problems", we mean difficulties encountered
during the process of translation, such as terminol-
ogy, phraseology and named entities.

The paper sheds light on questions such as: (a)
What are the kinds of translation problems encoun-
tered by translators? (b) How do they chose which
resources to include in their toolbox? (c) Do they
use certain types of resource more than others? and
(d) How do they assess solutions proposed by vari-
ous tools and choose the most appropriate one for
their needs? Whenever applicable, we discuss pos-
sible implications of our findings for people in-
volved in the research, development, teaching and
administration of Translation Technology.

2 The LOPLT Contextual Inquiry Study

LOPLT (Laboratoire d'observation des pratiques
langagiéres technologisées) is a multidisciplinary
team started at the Language Technology Research



Center in Gatineau, Canada. The first project car-
ried out by this team aims at better understanding
current workpractices of translators, with the goal
of finding ways in which new technologies can
best support them. During this first project, we
conducted Contextual Inquiries with 8 professional
Canadian translators translating from English to
French. All had received university training in
translation, and held full-time paid positions as
translators.

Contextual Inquiry (Beyer and Holtzblatt, 1998)
is a well know technique in Human Computer In-
teraction, where researchers observe and interview
potential end-users while they are involved in their
normal day to day work. While mostly used in
product development contexts, this approach has
also been used effectively for grounding technolo-
gy research so that it is more likely to lead to tech-
nologies that end-users will adopt readily (Rogers
and Bellotti, 1997, Désilets et al, 2008a).

Machine Translation researchers who are used
to dealing with millions of words may be surprised
by the small sample used in this study. However,
our sample size (N=8) is typical of what is used for
Think Aloud studies in usability engineering (of
which Contextual Inquiry is an example). Practi-
tioners and researchers in that field have found that
robust, valuable and actionable insights can be
gained, even with such small samples, and they re-
port a rapidly diminishing return on the number of
new issues being discovered after the fifth subject
or so. This has been empirically verified by
Nielsen and Landauer's seminal work (1993).

Nevertheless, the reader should be careful about
using our observations with translators or transla-
tion tasks whose characteristics diverge signifi-
cantly from those in Table 1. Although our sample
was fairly varied in terms of organization type,
years of experience, source text domain and length,
it is somewhat limited in its coverage of countries
(Canada only) language pairs (English to French
only) and level of technical specialization (moder-
ate only). The findings described in this paper may
therefore be sensitive to variations in the last three
characteristics. Finally, it is important to note that
our study focuses on a context with moderate lev-
els of automation where tools and resources are
used to help translators resolve translation prob-

Organization type

freelance (2), academic (2), large
(250+ employees) translation of-
fices (4)

Language pairs

English to French (8)

Years of experi-
ence

1-2 (2), 2-5 (4), 5 & more (3)

Knowledge in spe-
cialized fields

All but 1 subjects had one or
more fields of specialization:

Aboriginal Affairs (1), Manage-
ment (2), Social Sciences (2),
Health (2), Technology (2), Le-
gal (2), Environment (2), Educa-
tion (2), Economy & Banking
(1), Horticulture (1), feline stud-
ies (1)

Aboriginal affairs (1), Municipal
affairs (1), Public administration
(3), Education (1), Legal (2),
Health (1)

Avg: 2079, Min: 300, Max:7000

Source text do-

main

Source text length

Professional
translators All(3)
Country Canada (8)

Table 1: Characteristic of the observed translators and
tasks.

lems. Our findings may thus not be as applicable to
more automated contexts, such as MT post-editing.

3 Related work

The study presented in this paper uses a Think-
Aloud Protocol (TAP). Although many studies of
translation have been carried out using this tech-
nique over the last 20 years, most of them are of
limited use for making design decisions to improve
CAT tools, for the following two reasons.

Firstly, the ecological validity of many of those
studies is questionable when it comes to designing
CAT tools for use by professional translators. As
reported by Kussmaul and Tirkkonen-Condit
(1995), the early studies (Gerloff, 1986 and 1988;
Krings, 1986 and 1986; Lorscher, 1986), were us-
ing foreign language learners and "conditions were
[...] completely different from those of professional
translator training"” (p. 179). Moreover, the em-
phasis was often put on the foreign language learn-
ing process as opposed to the translation process.
Although more recent studies have looked at actual



translators (Jddskeldinen, 1989 and 1993; Kiraly,
1990; Krings, 1987; Kussmaul, 1989a and 1989b;
Lorscher, 1992a and 1992b; Tirkkonen-Condit,
1989 and 1992, Englund-Dimitrova and Jonasson,
1997, Kunsli, 2001, Jacobsen, 2002, Lauffer, 2002,
Englund-Dimitrova, 2005), the sample of subjects
usually included some students and semi-profes-
sional, as well as practicing professionals. In addi-
tion, the task was usually an artificial one designed
by the research team and was carried out in artifi-
cial lab conditions. In contrast, our work has very
high ecological validity because it focuses exclu-
sively on professional translators and it observes
them in their normal working environment, carry-
ing out actual tasks that they would normally do.

A second limitation of existing TAP studies is
that they mostly focused on the internal psycholin-
guistic processes of the translator, as opposed to
their use of technology and linguistic resources.
Some notable exceptions are: (a) Asadi and
Séguinot (2005), who discuss briefly how their
subjects used word processors; (b) Lauffer (2002),
who talks briefly and qualitatively about their use
of resources (including bilingual corpora); (c) Kun-
zli (2001), as well as Englund-Dimitrova and
Jonasson (1997), who focus specifically on transla-
tor's use of linguistic resources and tools. Like the
last two studies, the present paper specifically in-
vestigates how translators use linguistic resources
and CAT technology in their day-to-day work.

The present work adds to the above body of
knowledge in three ways. Firstly, it provides addi-
tional data which can be used to triangulate previ-
ously shown trends, sometimes confirming them
but sometimes contradicting them (as in the case of
unilingual versus bilingual resources). Secondly, it
quantitatively and qualitatively describes new
trends which have never been mentioned in the lit-
erature (for example, the use of private versus pub-
lic resources). Finally, it discusses what these
trends (whether known or new) might mean for
people involved in researching, developing, admin-
istering or teaching Computer Assisted Translation
technologies.

4 Findings

We now proceed with a description of what we ob-
served in this study.

4.1 What types of translation problems
did our subjects encounter?

By translation problem, we refer to any source lan-
guage word or expression which presents a diffi-
culty for a human translator (not machine) during
the process of translation. During our observation,
we considered that a word or expression presented
a problem if the translator either: (a) searched for
that expression in some tool or linguistic resource,
(b) made a note to himself to investigate it later or
(c) verbalized a thought process about the proper
way to render it in the target language.

In total, we observed 71 problems in the course
of the eight 50 minutes interviews and subjects
needed to carry out searches in tools or linguistic
resources for 49 of them. Each problem was classi-
fied according to two independent axes. The first
axis pertains to the degree of specialization, while
the second one pertains to the nature of the prob-
lem (ex: Term, Named Entity). Table 2 lists the
frequency of each type, as well as the frequency of
resource consultations. We found that subjects car-
ried out a total of 75 resource consultations, for an
average of 1.05 consultation per problem overall.

Our data indicates that subjects experienced
Language for Special Purposes (LSP) problems
and Language for General Purposes (LGP) prob-
lems in about the same proportions. Although they
were able to solve more of the LGP problems with-
out consulting resources, they still accounted for a
significant portion (41%) of all consultations. One
possible implication of this finding for researchers
and developers is that assisting translators with
LGP problems might be an under investigated area,
given that most CAT tools have focused on assist-
ing with LSP problems.

4.2 What kinds of resources did our sub-
jects include in their toolbox?

Collectively, our subjects included a wide variety
of linguistic resources in their toolbox. A resource
was considered to be part of the subject's toolbox if
he opened it during the interview or if it was al-
ready opened when we arrived at the site. All in
all, we observed the following resources:

e 3 large, public Terminology Databases

(TERMIUM, GDT, OnTerm)



Num.
with
consul-
Type Num. | tation Examples
> Junior High School /
g | Language for outcome /%/alue for the
— | General Purpose 39 20 :
. (LGP) money / Jordan / City
g Hall / Go Huskies!
[}
g Language for adjunct professor / cov-
g Specialized Pur- 32 29 er the allegation / MCH
g | pose (LSP) program
adjunct professor / Ju-
nior High School / cur-
Term 27 24 rency (Finance) / letter
carrier depot
Highly polysemic 13 5 determine / outcome /
vocabulary step / grave
Phrases (colloca- value for the money /
tions, idiomatic 12 7 cover the allegation /
Z | expressions, wooden-hearted / on
E phraseology) short notice
;;Z; Jordan / Pearson Inter-
£ | Named entities 6 5 national Airport / MCH
) Program / Kelowna ac-
< cord
g : :
; Conservatives (capital-
a ized or not) / City Hall
S
=2 Typography 2 2 (with or without hy-
=] phen)
Cultural realities 1 1 Go Huskies!
Official transla- Official translation of a
. 1 1 quote from a legal
tion of a sentence .
judgement
Misc general lan- InconmsFer_l(;y | disem-
9 4 power / initially / young
guage . .
and growing population
Total 71 49

Table 2: Types of translation problems observed, with
frequency for all cases (2™ column) and for those cases

where the subject consulted a resource (3 column).

2 private (to the individual) or institution-
al, unaligned archives of previous transla-
tions, either stored in a database or the file
system

9 unilingual general purpose dictionaries
(Multidictionnaire, Petit Robert, Merriam-
Webster, Dictionnaire des cooccurrences,
dictionary.references.com, Canadian Ox-
ford, Trésor de la langue francaise, www.-
dictionary.com, urban dictionary)

2 unilingual thesauri (Dictionnaire
analogique, Dictionnaire des synonymes
de I'Université de Caen)

2 unilingual specialized dictionaries and
lexicons (Dictionnaire de droit québécois,
Lexique des noms géographiques)

3 bilingual dictionaries (LexibasePro,
René Merteens, Robert & Collins)

the source text being translated, as well as
its partial translation

bilingual documents related to the source
text (ex: minutes of meetings being dis-
cussed in the source text)

2 instances of the client's Web sites

2 large, bilingual Web sites not directly
related to the domain of the source text
(gc.ca domain, Canadian Broadcasting
Corporation)

3 large, bilingual Web sites directly related
to the domain of the source text (CanLlII,
Canadian Federal Court, University of Ot-
tawa)

the whole Web in the source or target lan-
guage (mined using Google search engine)
2 manuals of style (Guide du rédacteur,
Le Ramat de la typographie)

2 spell and grammar checkers (MS-Word,
Antidote)

e private (to the individual) or institutional

Terminology Databases built with 3 differ-
ent products (MultiTerm, LogiTerm, and
an in house system).

private (to the individual) lexicons built
using simple office suites (ex: Excel
spreadsheets, MS-Word documents)

1 large, public general purpose bi-text
(TransSearch)

private (to the individual) or institutional
Translation Memories built with 3
different products (Trados, Multitrans,
LogiTerm)

e | database of newspaper articles in the tar-
get language

The length and variety of this list is somewhat
astounding, given that we only interviewed 8 sub-
jects for 50 minutes. Indeed, our subjects had an
average of 10 resources in their toolbox. This list is
richer than any that has been previously reported in
the literature, including in recent studies like Kun-
zli (2001) and Lauffer (2002).

Table 3 shows the frequency of use of each type
of resource, both in terms of the number of prob-
lems for which it was consulted (3™ column), and
the total number of times that it was consulted



#problems #consultations

Tecf)“g‘jgg'h‘fc"" 33(67%) | 39 (52%)

Nature Corpus 29 (59%) 36 (48%)
Both 13 (26%) N/A

Multilingual 42 (86%) 60 (80%)

Languages | Unilingual 12 (24%) 15 (20%)
Both 5 (10%) N/A

Public 43 (88%) 58 (77%)

Ava‘t‘;‘b“" Private 15 (30%) 17 (23%)
Both 9 (18%) N/A

Multidomain 36 (73%) 49 (65%)

Spectaliza | Single dom. | 22 (45%) 26 (35%)
Both 9 (18%) N/A

Tight 36 (73%) | 44 (59%)

?0‘1;‘:3 Moderate 23 (47%) 29 (39%)
Open 2 (4%) 2 (2%)

Table 3: List of resource types and their use. Resource
type (2™ column), number of problems for which at
least one resource of this type was consulted (3" col-
umn) and number of times it was consulted altogether
(4™ column).

(4" column). The later is different from the 3™ col-
umn because more than one resource of a given
type was often consulted to resolve a same prob-
lem.

In order to make sense of this diversity, we clas-
sified the various resources according to several in-
dependent axes. While the Languages axis is self
explanatory, the others require explanations.

Termino-lexicographic resources included dic-
tionaries, Terminology Databases and lexicons.
Corpus-based resources consisted of any body of
texts that the subject searched in, including Trans-
lation Memories and bitexts, as well as documents
related to the source text and Web sites.

For a resource to be considered multidomain, it
had to include material from a wide range of do-
mains (ex: TERMIUM) and it had to be a resource
where our subjects searched without restricting by
domain (either because the tool did not allow it or
because that is not the way that our subjects em-
ployed it). Translation memories fell in the class of
single domain resources when they were segregat-
ed by client or domain and the translator took ad-
vantage of that fact, but they were otherwise classi-
fied as multidomain.

For a resource to be considered public, it had to
be available to anyone, possibly at a fee (ex: TER-
MIUM, and public Web sites). Private resources
were ones which could only be accessed by certain
translators, typically those working for a particular
client or translation office.

Tightly controlled resources consisted of care-
fully crafted reference materials which were re-
vised by linguists, terminologists or revisers. Mod-
erately controlled resources consisted of reference
materials which, while they may not be as careful-
ly crafted and revised, are still produced by people
working in reputed organizations. This included in-
ternal Terminology Database, as well as Transla-
tion Memories and bilingual sites produced by re-
puted organizations like the Government of Cana-
da. Finally, open resources were ones that might
have been produced by pretty much anyone. The
only examples we observed of this were the use of
Google to mine the totality of the Web, or all of
Canadian sites in a given language.

The fact that subjects used such a wide variety
of tools and resources may have important implica-
tions for developers. In particular, it seems there
are no universal tools and new tools do not neces-
sarily replace older ones. Terminology Databases
do not seem to have eliminated the need for more
conventional dictionaries and, in turn, Translation
Memories and corpora like the Web have not elim-
inated the need for Terminology Databases. There-
fore, researchers and developers of new technolo-
gies should think of their own tools as one of many
and look for complementarity and synergy with ex-
isting ones. This may be important for the emerg-
ing practice of Post-Editing of Machine Transla-
tion outputs.

Another implication for tool developers comes
from the fact that our subjects often needed to nav-
igate between these different resources and this
tended to interrupt their flow. Therefore, develop-



ers could enhance their tools by looking for oppor-
tunities to provide unified interfaces to multiple re-
sources, while still showing the user the exact
source that different solutions were taken from.

The subjects we observed seemed to know very
well the strengths and weaknesses of the various
resources in their toolboxes. For example, they
would not waste time searching in resources where
they felt they were not likely to find a solution to a
given problem. One implication of this for re-
searchers is that one has to be careful about using
log analysis to infer the needs of translators, be-
cause the queries contained in such logs may be
strongly conditioned by the users' knowledge of
that tool's strengths and limitations.

43 Did our subjects use certain types of
resources more than others?

Looking at Table 3, we see that our subjects made
more use of termino-lexicographic resources than
corpus-based ones, both in terms of number of
problems and number of consultations. However,
neither of those differences was found to be statis-
tically significant at p=0.05. This indicates that
corpus-based technologies have clearly made it
into the mainstream and that translators are com-
fortable using them. They do not however seem to
have replaced termino-lexicographic resources.

Our subjects overwhelmingly used more bilin-
gual resources than unilingual ones and the differ-
ence was highly significant (p<0.001), both for the
number of problems and consultations. This is con-
sistent with what Krings (1986) and Kunzli (2001)
observed but it contradicts the findings of
Jaaskeldinen (1991) as well as Englund-Dimitrova
and Jonasson (1997). Note however that our sub-
jects still needed to consult unilingual resources for
24% of the problems and that this accounted for
21% of all consultations. Our subjects typically
consulted unilingual resources in order get a better
feel for what a particular term or expression means
in the source or target language or for finding syn-
onyms that they might use in the target text. The
predominant use of bilingual resources is an exam-
ple of deviation from the principles taught in trans-
lation studies (Delisle 2003, p. 103). While the use
of bilingual dictionaries is in no way considered
prohibited, it is widely criticized by practitioners
(Meyer, 1987) and translation teachers around the
world.

Considering that our subjects' use of unilingual
resources was non-negligeable and that some other
studies have found unilingual resources to be more
used than bilingual ones, technology developers
and researchers might consider devoting more at-
tention to tools which help translators mine unilin-
gual corpora (for example, Barriére, 2009). This is
an area that has received much less attention in
CAT development, in comparison to bilingual text
mining, in spite of the fact that unilingual corpora
are available in much greater quantity and may
thus represent a richer source than bilingual ones.

Subjects very predominantly used more public
(78%) than private resources, both in terms of the
number of problems and consultations. Both differ-
ences were found to be highly significant
(p<0.001). To our knowledge, this is a trend that
has never been studied before.

Overall, subjects used more multidomain re-
sources than single domain ones, both in terms of
number of problems and number of consultations
and both differences were found to be highly sig-
nificant (p = 0.003). These findings are consistent
with Kunzli (2001) but not with Krings (2001),
who observed a comparatively greater use of tech-
nical reference work (p. 474). A possible explana-
tion for this difference is that the tasks observed by
Krings were of a fairly technical nature. However,
even in the case of moderately technical tasks like
ours, the predominant use of multidomain re-
sources is somewhat surprising since nowadays
there are many tools which allow one to create re-
sources tailored specifically to a particular domain
or customer. We shall elaborate more on this in
section 4.4.

Our subjects used significantly more tightly con-
trolled resources than moderately controlled ones
(p<0.05) and more moderately controlled resources
than open ones (p<0.001), both in terms of number
of problems and number of consultations. To our
knowledge, this is a trend that has never been stud-
ied before.

An interesting observation is that our subjects
had no qualms about searching for solutions in
translated material, in spite of the fact that this is
frowned upon in the field of Terminology and, to a
lesser extent, in translation (for example, see
Bowker, 2005). Indeed, 6 of 8 subjects searched
bilingual Canadian Web sites, which means that
more often than not, they were looking at translat-
ed solutions (in Canada, 70% of translation is done



in the En>Fr direction and all our subjects were
translating in that direction). One can hypothesize
that the subjects were simply confident in their
ability to spot a badly translated solution (based on
their experience and information provided by other
sources) but our data does not allow us to say for
sure.

The fact that our subjects predominantly used
resources which were public and multidomain, and
that they did not shy away from using ones that
were moderately controlled or might contain trans-
lated texts, is altogether good news for researchers
and developers. It means that they can build useful
tools based on material that is readily available on
the Web, without overly worrying about domain,
quality control (as long as it is produced by a rep-
utable organization), nor direction of translation.
Such tools will still be acceptable for translators,
since they reflect what professionals already do.
For example, it means that very large bitexts built
from bilingual Web sites could be highly useful
(Désilets et al, 2008). Another possibility, which is
being investigated by the Office québécois de la
langue frangaise (www.inventerm.com), is to build
Terminology Databases by crawling and indexing
lexicons found on the Web sites of various rep-
utable organizations.

44 How did our subjects assess solutions
proposed by various tools?

Earlier we talked about the fact that our subjects
did not shy away from resources which were mul-
tidomain, moderately controlled and contained
mostly translated material in the target language.
Some may find this to be a dangerous practice, but
our data indicates that our subjects hedged that risk
by exercising much critical judgment in deciding
which solutions to choose or reject. In particular,
they did not blindly trust any resource, even highly
reputable ones like TERMIUM, or their client or
employer's Translation Memory. This is evidenced
by the fact that in 17 of 49 cases (35%), the trans-
lator continued searching after he had already
found some relevant information in one resource,
typically to help choose among alternatives, or to
confirm his initial choice.

Another interesting observation is that our sub-
jects seemed very adept at scanning a list of poten-
tial solutions, and rapidly sifting grain from chaff.
This was particularly evident when they were eval-

uating the results of a corpus-based resource, for
example, a list of Google hits, or a list of hits from
a LGP bitext like TransSearch (Macklovitch et al,
2000). One corollary is that our subjects did not
seem overly concerned with the precisions (in an
Information Retrieval sense) of such lists of hits. It
seemed that they were satisfied as long as at least
one of the suggestions presented in say, the top 10,
was appropriate for use in their context, and scan-
ning that list to find an appropriate solution did not
seem to represent much of a strain.

The findings described in this section have inter-
esting implications for tool developers and re-
searchers. The fact that our subjects were able to
make efficient use of results lists that had moderate
precision hints that it may be advantageous to err
on the side of coverage as opposed to precision, in
order to increase the chances that the translator will
have at least some suggestions to work with. These
findings also have implications for practitioners
and CAT technology administrators. Indeed, many
organizations that use Translation Memories put a
lot of effort into screening content which goes into
the memory, and even manually correcting align-
ment errors. Our observations indicate that, for cer-
tain translator populations at least, this effort may
not be worth it, and that one might be better off let-
ting the translator sift grain from chaff himself.

5 Conclusion and Future Work

We have used Contextual Inquiry to provide a par-
tial portrait of how professional translators use
tools and linguistic resources to resolve translation
difficulties. A common theme in many of our find-
ings is that our subjects used a wide variety of re-
sources, many of which might be criticized by
translation “purists”, because they are either too
loosely controlled (in terms of quality), are not
specific enough to the domain of client or source
text, or may contain translated target text. Yet, our
translators allowed themselves to use such re-
sources, because they felt confident in their ability
to use their judgment to retain only appropriate so-
lutions.

This is good news for CAT researchers and de-
velopers, because it means they can develop tools
using easily accessible, public corpora, and that
these tools are still likely to be useful to translators.

We plan to carry out additional Contextual In-
quiries in order to refine our understanding of pro-



fessional translators' workpractices. In particular,
we plan to observe a wider sample of subjects, in-
cluding some who work on other language pairs,
and on texts of a more specialized or technical na-
ture. We also plan to observe translators working
in a Machine Translation Post Editing context, in
order to see how workpractices there may differ
from those we observed in more conventional
translation settings.
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