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Abstract
Notwithstanding machine translation’s impressive progress over the last decade, many
translators remain convinced that the output of
even the best MT systems is not sufficient to
facilitate the production of publication-quality
texts. To increase their productivity they turn
instead to translator support tools. We examine the use of one such tool: TransSearch, an
online bilingual concordancer. From the millions of requests stored in the system’s logs
over a 6-year period, we extracted and analyzed the most frequently submitted queries,
in an effort to characterize the kinds of problems for which translators turn to this system
for help. What we discover, somewhat surprisingly, is that our system seems particularly
well-suited to help translate highly polysemous adverbials and prepositional phrases.

1 Introduction
TransSearch (henceforth TS) is a Web-based, bilingual concordancer that allows its users to query
large databases of past translations in order to find
ready-made solutions to a host of translation problems. The system was first developed in the early
1990s at the CITI, an Industry Canada research
centre, as one illustration of the practical applications that derive from the then-novel concept of
translation analysis; see (Isabelle et al., 1993). Rechristened TSrali and now administered by Terminotix, a private sector partner of the RALI, the
service now boasts about two thousand regular users, the majority of whom are Canadian translators
working between English and French; but there are

also a fair number of regular users, both freelancers and translation services, outside of Canada.
Information on the current translation databases
which TS subscribers have access to is given in
Table 1 below. More detailed information is available on the TSrali website.1
Corpus
words (M)
Canadian Hansard (1986-2007)
273
Canadian court rulings (1986-2007)
92
Canadian Senate (1996-2007)
26
International Labour Org (Eng-Fr)
44
International Labour Org (Eng-Sp)
37
International Labour Org (Fr-Sp)
36
TOTAL
508
Table 1: Size of current translation databases

Figure 1 on the next page provides a snapshot of a
typical user session with TS. As mentioned above,
the system is accessed over the Internet; the databases reside on a centralized server and users submit their queries using a Web browser. TSrali
processes thousands of such queries every day;
Table 2 shows the number of queries submitted
each month between October 2006 and September
2007.
Month
Oct-06
Nov-06
Dec-06
Jan-07
Feb-07
Mar-07

1

# Queries
Month
206,986 Apr-07
218,729 May-07
138,701 Jun-07
167,501 Jul-07
196,542 Aug-07
204,286 Sep-07
Table 2: Queries per month

http://www.tsrali.com/

# Queries
180,647
210,472
189,191
130,726
143,521
137,336

Figure 1 : Screenshot of a typical TransSearch session
The user has queried the system for translations of the figurative expression “to take for a ride”. The ‘+’ sign appended to “take” in the Expression field expands to all inflected forms of the verb, and the ellipsis allows for anything to appear between the verb and the preposition phrase, e.g. a direct object. The system responds to the query
by displaying all the matches it finds in the Hansard database, each in its sentential context; and alongside each result it also displays the translation of that sentence, in which the user can find solutions that other translators have
come up with for this particular translation problem.

All of these queries are recorded in the TS logfiles,
along with details on the source of the query, the
date and time it was submitted, how many matches
were found, how the results were displayed, etc.
The TS logfiles literally contain millions of such
records, and they constitute a goldmine of information on how translators actually operate.
In this paper, we pursue a line of research first
undertaken by (Simard and Macklovitch, 2005).
There, the authors analyzed the TS logfiles in order

to verify certain hypotheses about the syntactic
nature of source-language translation units; in particular, they were interested in the extent to which
the queries submitted to TS correspond to welldefined syntactic chunks. In this paper, we will
also examine the TS logfiles, but with a view to
determining the principal types of translation problems for which users turn to TS, as evidenced by
the most frequent queries submitted to the system
over the last six years.

2 The Most Frequent Queries
The TS logfiles that were analysed for this research
contain information on over 7.2 million queries
submitted by users of the system over a six-year
period. In order to process this large volume of
data, we first sorted the queries by length, grouping
all one-word queries together, all two-word queries, etc. Basic statistics on these length-based
groupings are given in Table 3 below.
Single-word queries
Two-word queries
Three-word queries
Four-word queries
Five-word queries
Queries of six+ words
Total

955,282
2,862,013
1,996,643
935,351
311,130
159,749
7,220,175

13.2%
39.6%
27.7%
13.0%
4.3%
2.2%
100.0%

Table 3: Frequency of queries in terms of their length

As Table 3 shows, most of the queries submitted
to TS – nearly 40%, in fact – are made up of two
words, followed by three-word queries, and only
then by single-word queries, which are only
slightly more frequent than four-word queries.
Now with an interactive concordancer like TS, it is
the users who decide when they want to query the
system; moreover, they are free to formulate their
particular translation problem as a query to TS
anyway they like. A priori, there is no obvious reason why so many of the queries they submit should
be constituted of just two words. On the other
hand, there is good reason why such a small percentage of the submitted queries are made up of
five words or more. (Macklovitch, Simard & Langlais, 2000) demonstrate that a clear correlation exists between the length of the queries submitted to
TS and the system’s non-response rate. Indeed,
what they found was that the system returned no
results at all for 65% of five-word queries, 70% of
six-word queries, 78% of seven-word queries, and
so on, until, when the queries reached fourteen
words, all of them came up empty; and this, despite the fact that users were querying a database
of about fifty million words. Although the TS databases have grown considerably since that study
was conducted, there is little reason to believe that
this pattern in the non-response rate has changed
significantly. Furthermore, experienced users of
TS have probably intuited this fact about the system; they know that if they submit a query that is

over six words long, the chances that the system
will come up with a useful result are slim, and so
they tend to avoid these longer queries. Still, this
doesn’t explain the particular distribution of the
shorter queries that we see reflected in Table 3.
Why, for example, do the two- and three-words
queries so clearly outnumber single word queries.
We will return to this intriguing question later in
the paper.
Within each length-based class, we then extracted from the logfiles the actual queries that
were submitted most often. Tables 4-7 on the next
page list the top twenty of these for two-, three-,
one- and four-word queries respectively.

3 Analysis
Perhaps the first thing to notice about the queries
in these tables is that all eighty of them are in English. This, despite the fact that TS offers translated
collections in English, French and Spanish (in all
six combinations). Furthermore, TS is a fully bidirectional system; i.e. users can submit queries to
the same parallel corpus in either the source or the
target language, and don’t even have to specify the
language of their query. The fact that eighty of the
most frequent queries found in the TS log over the
last six years are all in English tells us something
important about the demographics of the translation market in Canada: namely, that translation in
this country is preponderantly from English to
French. Of course, this comes as no surprise, but
rather confirms what has been empirically demonstrated in other surveys.2 Given the predominance
of English to French translation in Canada, it is
only natural that the great majority of the translation problems which French-speaking translators
submit to TS derive from their English source
texts.3

2

See, for example, the 1999 report by the Canadian Translation Industry Sectoral Committee.
3
The most frequent French query encountered in the TS logs
is “par ailleurs”, which occurs 349 times.

Query
as such
over time
consistent with
in turn
hard work
along with
subject to
based on
as required
as appropriate

Freq.
1195
1046
743
708
680
669
655
649
609
587

Query
as of
most importantly
more importantly
where appropriate
as per
due diligence
build on
in particular
focus on
where possible

Freq.
533
530
511
499
493
486
483
478
472
461

Table 4: The twenty most frequent two-word queries submitted to TransSearch
Query
as a result
in terms of
at this time
in conjunction with
in support of
with respect to
as part of
in line with
in keeping with
make a difference

Freq.
1131
994
913
887
817
777
772
722
716
707

Query
at this point
a number of
in the future
in light of
look forward to
in accordance with
in consultation with
as a whole
in response to
course of action

Freq.
611
572
564
544
539
514
514
504
490
474

Table 5: The twenty most frequent three-word queries submitted to TransSearch
Query
ultimately
accordingly
leverage
specifically
similarly
alternatively
consistently
hopefully
whereby
historically

Freq.
851
619
587
549
549
512
497
458
454
432

Query
overall
insight
challenging
overarching
typically
essentially
meaningful
corporate
successful
momentum

Freq.
431
427
422
417
409
405
386
383
383
377

Table 6: The twenty most frequent one-word queries submitted to TransSearch
Query
as a result of
at the same time
from time to time
out of the blue
for the most part
with a view to
in a timely manner
as it relates to
on the other hand
in an effort to

Freq.
882
840
560
508
473
453
444
440
419
404

Query
in the near future
on the basis of
for the benefit of
in the face of
in the first place
on an ongoing basis
At the same time
with this in mind
in the event that
on the basis that

Table 7: The twenty most frequent four-word queries submitted to TransSearch

Freq.
396
374
367
366
365
333
327
326
314
312

More surprising than the predominance of English among the most frequent queries submitted to
TS is the rarity of bona fide terms. Among the
eighty queries listed in these four tables, there are
only a few that qualify as true terms: “due diligence”, certainly, and perhaps “course of action”.4
Now obviously, it would be a mistake to interpret
this to mean that the texts which TS users have to
translate contain few technical terms. Rather, what
we can say is that the system’s users do not generally look to TS to help them translate technical
terminology, but in all likelihood turn to other,
more specialized resources. (We will return to this
point below.)
Notice as well that among the most frequent
queries listed in Tables 4 – 7 there are almost no
figurative expressions; perhaps the one exception
being “out of the blue” found in Table 7. This too
came as something as a surprise to us; for in the
many demonstrations of TS that we have given
over the years, we have frequently used such figurative expressions as “tourner autour du pot” or
“take for a ride” – the example given in Figure 1
above – to illustrate the richness of the data lying
dormant in past translations and the remarkable
resourcefulness shown by the translators in transposing them into another language. We have also
argued that such figurative expressions, which are
not always listed in standard lexical resources like
dictionaries or term banks, play a far more important role in the use of language than is generally
recognized. Be that as it may, what the data in Tables 4 – 7 show us is that working translators (as
opposed to computational linguists) do not often
submit such expressions to TS.
So what are the types of problems for which
translators do regularly turn to TransSearch? Judging from the most frequent queries listed in these
tables, what emerges most strikingly is the high
proportion of prepositional phrases. By our count,
no fewer than forty-five of the eighty queries begin
with a preposition or include a preposition as their
headword. Indeed, this is the case for all twenty of
the four-word queries listed in Table 7 and for sixteen of the twenty three-word queries listed in Table 5. A few of these can be considered compound
prepositions, e.g. “along with”, “as of”, “as per”;
4

We hesitate to include the nouns “leverage” and “momentum” that appear in Table 6 because, in the Hansard at least,
both are almost always used in a figurative sense and not as
technical terms.

but many are more complex prepositional groups5
that generally conform to the pattern Prep1 + Noun
+ Prep2, e.g. “in support of”, “as a result of”, “in
response to”, “with a view to”. Furthermore, most
of these complex prepositions are frozen, both syntactically – i.e. one cannot generally insert an adjective before the noun, or modify the type of
determiner if one appears – and semantically as
well; i.e. they must be translated as a unit and not
compositionally. To illustrate these properties with
one example, consider “in light of”, which will not
admit a determiner or any modifiers before the
noun; and if we look up its French equivalent in
TS, the most frequent translation seems to be
“compte tenu de”.
The complex prepositions that we have just discussed are all transitive, i.e. they require a noun
phrase complement. Another important subclass
among the prepositional groups that appear in Tables 4, 5 and 7 are intransitive; i.e. they do not require a complement but can stand alone as an
adjunct or sentence adverbial. This is the case, for
example, of “as such”, “at this time”, “for the most
part” and “on the other hand”. Interestingly, eleven
of the most frequent single-word queries are also
adverbs, as are “most/more importantly” that are
grouped with the two-word queries. In addition, we
also find four instances of reduced subordinate
clauses in Table 4, which can also be seen to function as sentence adverbials: “as required”, “as appropriate”, “where appropriate” and “where
possible”. Hence, in answer to the question posed
above – For what types of translation problems do
translators consult TS? – we can propose the following preliminary response: syntactically, many
of the most frequent queries submitted to the system are made up of complex, often idiomatic
prepositions and/or adverbials. Which then invites
the following follow-up question: What is it about
these precise syntactic constructions that translators find problematic? We will try to suggest a
plausible answer to this in the next section.
Another type of syntactic construction that appears with some frequency in the Tables is made
up of a predicate (either a verb or an adjective) that
governs a particular preposition, e.g. “consistent
with”, “subject to” or “focus on”. The translation
problem here is that one cannot simply translate
the preposition independently of the predicate;
5

This being the terminology of (Quirk et al. 1972), p. 300 ff.

rather, it is the translation of the target predicate
which determines the form of the governed preposition. So, for example, the most frequent French
translation of “consistent with” is “conforme à”;
and while “focus on” admits numerous French
translations – e.g. “se consacrer à”, “se concentrer
sur”, “viser” – in each of these, it is the French
verb which determines the proper form of the
French preposition (if indeed it takes a preposition). One could characterize the problem of governed prepositions in terms of translational
compositionality;
although
the
noncompositionality displayed here is only partial, in
contrast to such fully idiomatic phrasal verbs as
“look forward to” and (less obviously) “make a
difference”.
Finally, consider the five adjectives that appear
in Table 6: “challenging”, “overarching”, “meaningful”, “corporate” and “successful”. None of
these (perhaps with the exception of “overarching”) seems terribly difficult to translate, and so
their presence among the most frequently submitted queries is somewhat puzzling. In an effort to
understand what is going on here, we submitted
these adjectives to TS ourselves and examined the
first twenty results for each. What we found was
that TS proposes an impressive variety of French
equivalents for these English adjectives. Take the
example of “meaningful”: among the first twenty
TS results, we found no less than fifteen different
French translations! And yet to a native English
speaker, the adjective in question is not exceedingly polysemous; if anything, “meaningful” tends
to be somewhat vague, so that its precise meaning
in a particular sentence – and hence, the most appropriate translation – is partially determined by
the particular noun it modifies.

4 Interpretation
To summarize our analysis of the eighty most frequent queries in the TS logfiles, what we found, on
the one hand, was that there were surprisingly few
bona fide terms or figurative expressions, while, on
the other, there was a unexpectedly high proportion
of adverbs and prepositional groups, many of
which function as adverbials. We also found a fair
number of non-compositional expressions, such as
governed prepositions and idiomatic phrasal verbs;
but these are the kinds of translation problems that
we fully expected to find in the TS logfiles. It is

the former phenomenon that is more intriguing and
which calls for an explanation.
The first, fairly obvious point to make is that TS
co-exists alongside a panoply of other resources to
which translators have ready access. Chief among
these, in Canada at least, are two large-scale terminology banks, Termium and Le Grand dictionnaire
terminologique, that are now accessible over the
Internet.6 In both cases, their numerous records are
classified by technical domain and generally include detailed definitions, citations, usage notes,
etc. All of this is in stark contrast to a concordancer like TS, which only provides its users with
access to large volumes of raw, unannotated text.
What is more, the collections currently offered in
TS only cover a few technical domains, most notably court rulings and labour relations; otherwise,
the majority of the texts found in TS are parliamentary debates. Hence, for translation problems
involving technical terminology, Canadian translators would be well-advised to consult one of these
large term banks, rather than TS. And this, presumably, is what they do; which would account for
the rarity of bona fide terms among the most frequent queries submitted to TS.
In addition to these bona fide term banks, translators also have access to an impressive number of
bilingual dictionaries, although for the moment not
many of the standard bilingual reference works, for
English and French at least, are freely available
online. Still, there is nothing to prevent translators
from consulting such bilingual dictionaries as the
Robert-Collins or the Hachette-Oxford in printed
form, even if most of them now draft their texts on
a computer. This is not the place to conduct a detailed comparison of the advantages and disadvantages of TS as opposed to such printed dictionaries,
but suffice it to say that TS fares somewhat better
here than it did as source for translations of technical terminology. If, for example, we look at the
adjectives that appear in Table 6, what we find in
consulting the Robert-Collins is, first, that there is
no entry for “overarching”, while for “meaningful”, it offers only three French equivalents. And
the same is generally true for the remaining adjectives in Table 6: not only does the printed word6
The URL for Termium is http://www.termiumplus.gc.ca/
and that of Le Grand dictionnaire terminiologique is
http://www.granddictionnaire.com . The latter is freely available to the public; for the former, there is a monthly subscription fee.

book have far fewer equivalents to propose, but the
indications by which it distinguishes them are
more cryptic and less explicit than the full sentential context which TS provides. What is more, an
interactive concordancer like TS makes it easy for
the user to query the exact adjective + noun combination that he or she is grappling with in the text
under translation; and again, the system’s databases are so large that there is more than a reasonable chance that TS will come up with useful
suggestions. Hence, for cases like these vague-ish
adjectives, which take on a different semantic
shade according to the noun they modify, there
would seem to be good reason for users to consult
TS over a standard bilingual dictionary.7
Let us now return to the question of the prepositional groups which, as we saw above, are so surprisingly numerous among the eighty most
frequent queries that we extracted from the TS log.
As we suggested above, part of the explanation for
this preponderance of prepositional groups in the
logfiles may derive from the fact that it is much
easier to locate equivalents for phrasal expressions
in an online concordancer like TS than it is in a
printed dictionary. Consider, for example, such
phrases as “with respect to” and “in the face of”. In
most printed bilingual dictionaries, one cannot
look these up as such, but first must look up the
head noun and then hunt for the phrase in question
among a plethora of expressions that are listed,
seemingly pell-mell, at the end of the entry. The
Robert-Collins proposes four equivalents for “with
respect to” and two for “in the face of”; and in both
cases no indications are provided which would
help a user select among them. Looking up these
same phrases in TS, on the other hand, is easy and
direct, and one finds many more suggested equivalents, each displayed in its full sentential context.
No doubt, this ease of consultation (which is
common to all electronic reference works, compared to their printed counterpart) is one important
factor which encourages translators to submit such
phrases to TS. But this cannot be the whole story.
For how is it, one may ask, that TS users, most of
whom are professional translators, feel the need to
look up such phrases as “at this time” (submitted
7
Counterbalancing TS’ richness, on the other hand, is the fact
that users have to sift through and evaluate all the examples it
makes available; whereas a printed bilingual dictionary, which
needs to be concise for reasons of publishing costs, attempts to
condense and synthesize this information.

913 times), “as a result of” (882 times), or “most
importantly” (530 times) in the first place? On the
face of it, none of these appears particularly difficult to translate; and the same could be said for the
majority of the frequent queries listed in Tables 4 7. What exactly is going on here?
A definitive answer to this question would no
doubt require interviewing (or at least closely observing) many TS users as they work with the system, something we haven’t been able to do.
Nevertheless, we want to suggest a tentative, hopefully plausible explanation, for which we shall borrow and extend a metaphor first introduced by
(Langé et al., 1997) in a stimulating article entitled
“Bricks and Skeletons: Some Ideas for the Near
Future of MAHT.” Here is how the authors first
introduce the notion of translation “bricks”, which
they also refer to later as “building blocks”:
“…we see here one possibility for future systems: To offer an extended TM capability that
would deal not only with sentences, but also
with the elementary ‘bricks’ that sentences are
made of, including terms, phrases or clauses.”
(p. 42)
Our immediate concern here is not with the authors’ proposal for a more powerful translation
memory (TM) that can perform sub-sentential
matches, although this is certainly an interesting
idea.8 Instead, we want to focus on the notion that
the translation of a sentence can be viewed as being made up of certain bricks (or blocks), which
correspond to technical terms and perhaps larger
phrases, and which ideally can be retrieved from a
TM or a term bank. Suppose that in translating a
given source sentence, a translator has all such
elements in hand. What is left for him to do? Pursuing the analogy of Langé et al., we would suggest that the translator still has to assemble these
bricks into a coherent sentence; and to do this, he
needs to relate those blocks, or constituents, one to
another, i.e. set them in a certain order and place
them in grammatical relations that reflect their semantic roles. Moreover, once this target sentence
has been assembled, the translator also has to relate
it, both logically and in terms of the larger discourse of the text, to the sentences that precede and
follow it. In languages like English and French, the
8

And one which we ourselves have worked on; c.f. (Macklovitch and Russell, 2000).

mortar with which the bricks of a translation are
assembled into a final translation – or, if you prefer, the hinges9 linking the blocks together – are
largely made up of function words, typically
prepositional phrases and other types of adverbials.
Now as we have seen, these are just the kinds of
queries that users appear to submit most frequently
to TS. In sharp contrast to technical terms, an important property of these prepositional and adverbial phrases is that they generally admit multiple,
often numerous translations, with the most appropriate target equivalent “depending on the context”, as translators like to say.10 If we can judge
from the TS logfiles, and in particular from the
most frequent queries submitted to this system,
translators apparently require assistance in coming
up with a suitable translation for just these kinds of
phrases, i.e. those that furnish the mortar that allows them to fix the building blocks in place.
Given the enormous size of its databases, the quality of the translations that they contain and the ease
which the system allows these to be queried, TS
seems to respond quite adequately to this need.

5 Conclusion
At the outset of this paper, we described TS as a
system that allows its users to query large databases of past translations in order to find readymade solutions to a host of translation problems. A
priori, one might be tempted to think that translation problems are all of the same type: “I don’t
know how to translate this word or this expression.” What our analysis of the TS logfiles has
shown, somewhat surprisingly, is that this is not
the case; on the contrary, there are different types
of translation problems for which different types of
resources may be best suited. Term banks, bilingual dictionaries and perhaps translation memories
may be the tools best suited to help a translator
obtain the appropriate target equivalent for the
building blocks of his translation. But once he has
these, he still has to assemble them into a coherent
target text; and for this, he needs a quick and easy
9

The French term for ‘hinge’ is ‘charnière’, which is sometimes used to refer to prepositions and adverbials.
10
Presumably, what translators refer to by this oft-repeated
mantra are a host of more or less imponderable factors, ranging from the flow of the target text to the avoidance of awkward repetitions, and including the translator’s personal
preferences.

way to obtain multiple equivalents for the prepositional phrases and adverbials that serve to link
those blocks together in just the right way. And for
this type of translation problem, which is no less
serious than the other, a bilingual concordancer
like TransSearch appears to be particularly well
suited.
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