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Processing fuzzy matches in Translation Memory tools:
an eye-tracking analysis’

Sharon (’Brien

Abstract

Little research has been carried out to date on how translators interact
with Translation Memory (TM) tools. In particular, there has been very
little research on the effort required to process “Fuzzy Matches”.
Previous research (O'Brien 2006) suggested that the relationship between
Fuzzy Match value and cognitive effort was perhaps not so linear. The aim
of the current paper is to investigate that relationship in more detail. Five
participants translated a technical text from German into English using a
translation memory. The TM was seeded with Fuzzy Maiches across
different categories of match value, ranging from 52% to 99% similarity.,
The participants’ eye movements and pupil dilations were recorded using
the Tobii 1750 eye tracker. Cognitive effort was measured using processing
speed (words per second) and pupil dilation. A qualitative approach was
also taken by asking participants to rate their perceived editing effort for
each segment once the task was completed. The results suggest that when
processing speed is used to measure cognitive effort, there appears to be a
finear relationship between effort and fuzzy match value. However, when
cognitive effort is measured via pupil dilations, no linear relationship is
detected. We suggest that the results for pupil dilations demonstrate a
“capacity-constrained response”. The qualitative survey vesults suggest
that segments between 80 and 99% match value are rated by participants
as requiring little effort while anything between 50 and 79% is rated as
requiring more editing effort.

! I wish to thank my colleague Dr, Minako O’Hagan for her helpful comments on a
draft of this paper.
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1. Introduction

The motivation for the research described in this paper stems from a
general interest in how translators interact with TM tools. An additional
motivation is an interest in the economics of the transfation industry. Since
the introduction of Translation Memory (TM) tools in the mid- to late
npineties, there has been an increasing downward pressure on the rates paid
for translating words (Van der Meer 2008; Bierman 2008; Beninatto & de
Palma 2004; Sargent 2008).

TM tools have facilitated this downward pressure by allowing
translation clients to argue that the rates paid for ‘exact matches’ (i.e.
source-text segments contained in a translation memory that are identical to
a source-text segment requiring translation in a new text) should be low, or
indeed should be zero, because exact matches should not be ‘touched’ since
they have already been transiated. Evidence of this expectation, along with
counter-arguments from translators, can be found in online translation
discussion forums such as ProZ.com. In addition, rates for fuzzy matches
(i.e. source-text segments contained in a translation memory that are
similar to a source-text segment requiring translation in a new text) are also
the subject of debate.

Our motivation here is to investigate the cognitive load involved in
translating fuzzy matches in an empirical way to find out whether reduced
rates for their translation are justified. The research is further motivated by
the results of a pilot experiment using eye-tracking methodology (O’Brien
2006), which hinted at the possibility that the relationship between
cognitive effort and fuzzy match value was not exactly a straightforward
one.

A decision was therefore made to design an experiment that would
enable the comparison of cognitive load across fuzzy matches ranging from
50% to 99% similarity. Our hypothesis was that the relationship between
cognitive load and fuzzy match value was not a straightforward linear one.

The approach was to measure cognitive effort in both a quantitative
way, using processing speed and pupil dilations recorded by an eye-tracker,
and in a qualitative way, through a survey. The methodology is discussed
in more detail below, but we should first point out some limitations of the
study.
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2. Limitations of the study

While the analysis of translation processes can yield some very interesting
results in pencral (for an overview see Jadskeldinen 2002), one of the
limitations associated with this mode of research is the number of
participants that can be recruited. In order to make any valid claims about
trends, one ideally has to have a large number of participants. In addition,
unless one is interested in investigating differences in skills sets, equal
competence and experience on the part of participants is desirable. In this
study, we aimed for equal competence in terms of translation and typing
skills as well as competence in using the specific translation memory tool
selected (SDL Translator’'s Workbench). This equal competence was
important in order to eliminate any effect from parameters other than the
level of the fuzzy match. However, in recruiting participants we were
limited to a small number of potential participants for a number of reasons:
(1) a certain level of translation competence was required; (2) a specific
language pair/direction was sought (German-English); (3) the ability to
touch-type was necessary in order to reduce loss of eye-tracking data;” (4)
participants had to be competent in the use of the Translator’s Workbench
and, (5) in order to secure ethics approval for research involving humans,
participants had to volunteer. Using these criteria, the number of qualifying

participants out of a group of 20 final year and MA-level translation
students was eight, but this was then reduced to five following elimination

of participants due to poor data results.” We discuss participant training,

selection and elimination below under Methodology. We acknowledge that

five participants is a small number, and it prevents us from making any

general claims regarding the mental effort involved in processing fuzzy

matches. In addition, it is a limitation of translation process studies in

general, and eye-tracking studies specifically, that large amounts of data

are generated whose interpretation is very time-consuming. This, along

with the need for equal competence, reduces the number of participants

such that we can generate and refine hypotheses here, but we cannot make

general claims without further validation with similar participants.

® Eye-tracking data are lost when a participant looks away from the eye tracker.
Here we refer to the fact that eye-tracking studies inevitably have to eliminate some
participants due to technical or patticipant-specific problems when tracking eye
movements.
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3. Methedology

The source language in this study was German and the target language
English. Source and parallel target files were located on the eCoLoRe
resources web site.* The originator of these files was the company SAP and
the content was technical and related to a computer application. It was
necessary to create a translation memory by aligning the source and target
files using SDL Trados WinAlign. The motivation for selecting the SDL
Trados suite of tools was twofold: firstly, SDL Trados Translator’s
Workbench is one of the most commonty used TM tools (Lagoudaki 2006:
24); secondly, it is also the tool that the author and study participants were
most familiar with.

Each participant was either in his/her final year of an undergraduate
degree in Translation Studies or in his’her first year of an MA in
Translation Studies at Dublin City University. Each had taken a module in
technical translation from German to English at either final-year BA level
(participant A) or post-graduate diploma level (participants C, D, G, H).’
The participants had also all successfully completed a module on
Translation Technology, a significant component of which involves the use
of the TM environment used in this research. One of the assessments for
this module involves detailed interaction with the tool. The participants
were Tecruited on the basis of having achieved more than a minimum mark
in the technical translation and technology modules (set at 60% for the
study). This was used as an indicator of relatively good translation and
translation technology competence, but their competence was not tested
beyond this. Following this selection procedure, only eight participants
were available. Checks were performed following a pilot run of the
experiment {using different text} to ensure that the participants were indeed
suitable for eye tracking. Since everything appeared to be working fine, the
eight participants procecded with the main task. However, it was later
noted that the eye movements for three participants were not adequately
tracked and the data for three participants had to be removed from the
study, leaving us with five participants (A, C, D, G and H). It is known that

4 hitp://ecolore.leeds.ac.uk/ [Last accessed: 05/07/08.] eCoLoRe provides sharcable
resources for eContent and computer-aided translation training.
5 Participant identifiers are non-sequential due to the elimination of three participants.

=
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a level of participant attrition exists for eye-tracking studies. Problernatic
data. can be caused by various factors such as very dark irises, poor study
environment, relatively small eyes, dirt on the lenses of glasses, or just
participant behaviour on the day. Data problems do not always present
themselves during pilot studies and are sometimes only apparent when it
comes to analysing the data. All participants were female. However,
significantly, it has been observed that there are no gender differences in
pupil response to mental workload (Beatty 1982).

The source text that was used during alighment was edited so that
matches with different fuzzy values would be encountered by the
participants while translating. The participants had 25 segments to translate
(348 words in total — see Appendix A for detailed information on the
source text and the fuzzy matches). The source text is admittedly quite
short. However, given the amount of data generated by eye—tracking studies
and the size of the video files that can also be generated, we did not wish to
have an overly long source text. In addition, we did not want fatigue to act
as a factor in the measurement of cognitive load. Table 1 shows the fuzzy
match values and the number of segments for each:

Table 1. Number of fuzzy match types contained in the source text
Fuzzy Match Value | Number of Segmenis
99%
94%
93%
91%
90%
89%
88%
81%
76%
75%
73%
69%
65%
62%
58%
58%
4%
52%
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The fuzzy match values were deliberately distributed between the low 50%
value and 99% so that we could investigate the potential differences in




84 Sharon O'Brien

cognitive load between high, medium and low fuzzy values. The actual
fuzzy match values assigned were beyond the control of the researcher as
information on the algorithm that calculates the match value is not publicly
available. In summary, there were five segtments between the values of 90
and 99%, six between 81 and 89%, four between 73 and 76%, five between
62 and 69% and five between 52 and 58%. It was felt that this represented
a reasonable spread across match values.

Pupil dilation is acknowledged as a good measurement of cogritive
load (see, for example, Hess and Polt 1964; Marshall ef al. 2002).
However, since pupils are sensitive to various stimuli (light, audio,
emotion, etc.), care must be taken to conduct studies in a coatrolled
environment. The recording of eye movements for this study was carried
out on an individual basis in a quiet research lab using the Tobii 1750 eye
sracker and the ClearView analysis software (version 2.6.3). The lab is
equipped with black-out blinds, and an overhead fluorescent light was used
in an attempt to keep the light levels in the room consistent so that pupils
were not dilating or constricting due to sudden changes in light or audio
stimuli. These efforts do not represent a very high level of control on
ambient influences, but they do aim to take into account and reduce
possible interferences in some of the measures we were interested in.

As mentioned previously, the participants were deemed to be
reasonably competent in both technical translation and the TM tool.
However, prior to the task being set, they were given some time to transiate
a different portion of the same text in the TM environment in order to make
sure that they were comfortable with the task being set. This was presented
to them as a ‘warm-up task’.

Participants were specifically asked not to research terminology on
the Web or to use hard-copy terminological resources as this would have
impacted on the processing speed for any match. In addition, no glossary
was provided. Although terminology research is an integral part of the
translation process, we felt it necessary to climinate this step so we could
perform a more direct comparison of processing effort between fuzzy
match categories. Tt is true to say that translators feel uncomfortable when
this integral step in the translation process is removed. Tn Immonen’s
(2006) study of translation as a writing process, the majority of participants
commented that they would have used a dictionary or other sources of
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information, if they had been permitted. For them it was not a matter of
knowing the meaning of a word but rather of “getting more depth of
understanding and finding synonyms from the dictionaries” (2006: 319).
Nonetheless, we also felt that the elimination of terminology look-up
during the current study would have only limited impact because many of
the TM matches already provided sound parallel terms for the participants
since the TM had been created from a ST and TT that were approved by the
originator, SAPS

The importance of providing participants with a realistic translation
brief during translation process research has been acknowledged by Krings
(2001: 75). Participants were given the brief of translating the text as if it
were a commercial translation task. They were told not to talk to the
researcher during the task, unless they encountered a serious technical
difficulty which they could not resolve by themselves. The researcher sat
away from the participant with her back turned in order to put the
participant at her ease. All participants completed the task without having
to speak to the researcher.

Once the task was completed, the participants were presented with a
paper-based survey. The survey presented the same source text segments
and fuzzy matches that they had just seen on screen. The main differences
were that they did not see the fuzzy match value that was assigned by the
TM system to the match, nor were any differences between the ‘new’ ST
and the ST in the TM highlighted. Participants were asked to rate their
“perceived editing effort™ for each match on the basis of 1-5 where “1”
indicated “Read-only, no edits” and 5 indicated “a lot of editing effort”.
The survey is, of course, subjective, but the aim was to see if there were
any correlations between the quantitative data on cognitive effort
accumulated in the study and qualitative data on participants’ perceived
effort for match types. The results of the survey are discussed in more
detail below.

Following the translation task, quantitative data on (1) processing
speed per match value and (2) pupil dilation were analysed. It is assumed
here that processing speed is a good measurement for cognitive effort on
the basis that difficult tasks generally take longer than easier tasks, And, as

® We assume implicit approval here since the ST and TT were placed on a public web
site and labelled as resources for training translators.
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already mentioned, it has long been established that pupil dilation is also a
significant indicator of cognitive effort. The processing speed was
calculated with the help of the play-back feature in ClearView which shows
precisely when a participant opens a new segment and moves on to the next
segment by using the appropriate buttons on. the Translator’s Workbench
Toolbar. ClearView also allows for the export of pupil dilation data,
captured on a millisecond basis, along with precise timestamp data. This in
turn allows for median pupil dilations to be calculated across all
participants for each match type. The results for both of these measures are
discussed below.

4. Results

4.1 Processing speed

The processing speed (expressed in words per second) for each participant
and each segment was calculated by dividing the number of words in the
source segment by the number of seconds the participant spent on that
segment. The start was calculated from the moment the participant clicked
on the “OpenGet” button in the TM toolbar, which searches in the TM for a
match, to the moment they clicked the “SetCloseOpenGet” button, which
moves on to the next segment. The median processing speed was then
calculated for all participants.” Qur data provide clear evidence that the
processing speed decreases as the fuzzy match value decreases, ie. the
lower match values required more time than the higher match values (see
Figure 1). This suggests that the lower match values require more cognitive
effort than the higher match values because, in theory, more work is
required to ‘fix’ fuzzy matches of 50% similarity than those of 90%
similarity, for example. We note, however, that the difference in processing
speeds between the 60-69% match class and the 50-59% class is small
(0.20 vs, 0.24 respectively). This is significant when we come to discuss
the median pupil dilation.

7 We use median instead of mean because we want to know the exact midpoint of
distributions and because individual differences could lead to some extreme scores
that will distort the mean.
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Median Processing Speed by Match Class
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Figure 1. Median processing speed by match class
4.2 Pupil dilation

The pupil dilation measurement was captured by ClearView for all
segments and the median dilation for each segment was calculated for all
participants. A somewhat surprising finding for pupil dilation measurement
was that, when seen as a median measurement across all participants,
dilations increased as match value decreased until the 60-69% match class

was reached and then a decrease in median pupil dilation was noted, as
iltustrated in Figure 2.

Median Pupil Dilation - All Subjects Combined
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Fuzzy Match Category
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Figure 2. Median pupil dilation

While there was some variation between participants, this finding is similar
to the phenomenon observed in O’Brien (2006) whereby cognitive effort,
as expressed by pupil dilations, appeared to decrease around the mid-70%
fuzzy match category. When we view the results of pupil dilation and
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processing speed together, we get a very clear picture of the anomalies —

Figure 3.
Median Processing Speed vs. Pupil Dilation:
All Subjects Combined
o 08 :E —&— Median Processing
a 3 0.6 = Speed
§ 204 8 | _s—Median Pupil Dilation
ev 0.2 §
a 0 'Y
90- 80- 70- B60- 50-

99% 89% 79% 69% 59%
Fuzzy Match Class

Figure 3. Processing speed and pupil dilation combined

While processing speed clearly decreases as fuzzy match value decreases,
pupil dilation increases and then decreases once the match value dips below
70%. In other words, pupil dilations foliow an upward trend until the 60~
69% match value and then the two measurements appear to converge.

We can offer a potential explanation for this but, due to the relatively
small sample size, we can only hypothesize about what might cause this
result. We mentioned previously that the difference in processing speed
between the 60-69% and 50-59% match values was small. Can we assuine
that once a translator is presented with a match value in or below the 60-
69% range, a baseline processing speed has been reached? In other words,
as match values decrease we cannot expect processing speed to decrease
exponentiaily once we have excecded a specific match boundary. There is
anecdotal evidence to suggest that when translators are faced with a ‘low’
fuzzy match, they intuitively know that it would be ‘faster” to translate the
ST from scratch and, therefore, they do not waste time trying to figure out
what piece of the ST matches with the proposed TT. The plateauing of the

© processing speed graph observed here might provide evidence of that.

Pupil dilations grow as the match value decreases up to the match
class of 60-69%. The initial growth trend is in keeping with the link
established between pupil dilations and mental workload by, for example,
Hess and Polt (1964). However, the reduction in pupil dilation for the 60-
69% and 50-59% match classes is surprising. We can again hypothesize
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that the translating participants have perhaps reached a baseline cognitive
effort when they reach the 60-69% match class. We can pose the question:
is it the case that translators are not concerned with piecing fuzzy segments
together for low fuzzy matches but would rather translate from scratch?

We can of course ook deeper into this phenomenon by examining
exactly what participants do when faced with fuzzy matches in the lower
values. This is facilitated by using ClearView to play back the video file
generated during task processing. A full analysis of all sub-processes is
beyond the scope of this paper. However, we can comment in general on
our findings regarding translation behaviour for lower fuzzy match values.
Our data show that all participants process lower fiuzzy matches in
apparently the same manner as higher scoring fuzzy matches. There is no
evidence of a decision by participants that the fuzzy match value is “too
low” to warrant comparison with the ST. If such a decision were made, one
could expect that the translation offered by the Translation Memory might
be completely discarded in the form of a blanket deletion from the TT
window. Instead, there is evidence that the participants read the ST and
compare it with the TT. They also compare with the “Old Source Text”
displayed in the TM Window. They rarely look at the fuzzy match value in
the top left-hand corner of the TM Window to inform themselves about the
actual value of the fuzzy match (see below for further discussion of this).
Having compared the ST and TT, they then delete unwanted text, add any
new text that might be required, and move on to the next match. Therefore,
we believe that the reduction in pupil dilation for the 60-69% and 50-59%
match classes cannot be attributed to an explicit change in translation
strategy by participants. We therefore have to look elsewhere for a possible
explanation for the plateauing of pupil dilation.

The bottoming out of cognitive load reffects the observation in
O’Brien (2006) that cognitive load does not necessarily continue to
increase as fuzzy match value decreases. This finding echoes findings in
neuroimaging studies where brain activity was monitored during the
performance of tasks with varying task difficulty (Gould e al. 2003;
Callicott ef al. 1999). In Gould et al. (2003), an “inverted-U” or “capacity-
constrained” response was recorded, i.e. once a certain level of cognitive
load is attained in the brain, a plateauing or even diminishing response to
task difficulty is recorded. Similarly, in their comparison of cognitive load
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in the online reading of easy and difficult texts, Schultheis and Jameson
(2004) found that there were no significant differences in mean pupil
diameter for easy and difficult texts whereas other tests of cognitive load
conducted simultaneously (reading speed, subjective ratings, and P300®
amplitude) showed positive correlations with task difficulty. Callicott ef al.
(1999) discuss the physiological reactions of different parts of the brain to
increasing mental workload. While some parts of the brain seem to become
more engaged with increasing workload, other parts appear to disengage
after certain levels of mental workload are reached and this disengagement
could be attributed to participants being overwhelmed by the increasing
task difficulty. While the theory of “disengagement” could be used to
explain the decrease in pupil dilation for lower level fuzzy matches, the
evidence from the playback in ClearView, as already discussed, strongly
suggests that participants did not disengage from the task at hand. Igbal ef
al. (2005) used pupil size to demonstrate that different subtasks in a task
hierarchy demand different levels of mental workload. Their conclusions
were that mental workload decreases more at task boundaries higher up in
the task model and less at task boundaries lower in the model. They also
demonstrated that there are changes in mental workload in subtasks located
at the same level in a task hierarchy, leading them to suggest that “effective
understanding of why changes in mental workload occur requires that the
measure be tightly coupled to a validated task model” (2005: 318). The
current study did not involve the description of a detailed task model.
Rather, tasks were defined according to the level of fuzzy match being
processed. A more detailed analysis of mental workload according to a
detailed task model would, of course, present an interesting research
challenge in the future.

4.3 Survey results

As mentioned, immediately following the translation task, participants
were asked to fill out a survey in order to measure their perceptions of
editing effort for each match. They were presented with the matches on
paper in the order they appeared in the task with the source text first and

* The P300 is a specific wave emitted by the brain when it recognises an object, sound
etc.
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the target text underneath that. In order to aid recall, the source text and
target text were presented with the same formatting used during the
translation task. Before completion of the survey, it was explained that they
had to select one option only ocut of five that best represented their
perceptions of the level of effort required for each segment. The effort was
rated on a scale of 1-5 where 1 represented “read only, no edits”, 2 “little
editing effort”, 3 “some editing effort™, 4 “significant editing effort” and 5
“a lot of editing effort”. K is acknowledged here that perceptions of the
difference between “little” and “some™ or “significant” and “a lot” will
vary from one individual to the next. Rather than specify how each one
should be interpreted, the interpretation was left up to each participant
since the results of the survey were to be analysed in conjunction with the
more quantitative data of processing speed and pupil dilation.

The survey results were collated for each participant and the average
score for each segment was calculated. Segments were then classified into
match categories, as was the case for processing speed and pupil dilation.
Figure 4 shows the results:

Average Rating of Editing Effort per Match Category

- [ Lo

o - ! {
O WM oath oW

Rating of Editing Effort

90-99% B80-89% 70-79% 60-69% 50-59%
Match Category

Figure 4. Average rating of editing effort

The results suggest that, on average, participants rated matches between 80
and 99% as requiring “little editing effort”. For the match category of 70-
79%, the perceived editing effort then moved closer to 3 (2.73) “some
editing effort” and then rose to 2.85 for the category 60-69%. Finally, the
match category of 50-59% was rated as closest to 3 at 2,96, Although some
individual segments scored 4 (e.g. Participant A rated segments 20, 21 and
25 as a 4), no segment was given a rating of 5 and, when averaged, no
segment went above a value of 2.96.




92 Sharon O Brien

These results show that segments of between 80 and 99% are rated as
requiring little effort while anything between 50 and 79% is seen to require
more editing effort, but, even with a fuzzy match value of 52%, segments
were not rated as requiring “a lot of editing effort”. Interestingly, we again
see the plateauing effect of the graph here for the 60-69% and 50-59%
match categories which was also visible in our Processing Speed graph

(Figure 1).
4.4 Inﬂuence. of text type?

It is important to acknowledge that the nature of the ST domain and of the
edits made to the new ST may have had an influence on these results. The
ST, as mentioned under Methodology is from the IT domain and the text
type is that of a user manual. Such texts are frequently updated when new
versions of the software are released, but chunks of text also remain
unchanged. Often, the changes made from one version to another involve
substitutions of version numbers and product names. In our test data,
Segment 6 is a typical example of the types of changes made:

Old- source text:
UNIX®, X/Open®, OSF/1® und Motif® sind eingetragene Marken der
Opern Group.

New source text:
UNIX® und Motif® sind eingetragene Marken der Open Group.

As can be seen, the brand names “X/Open" and “OSF/1” have both been
deleted from the new source text. Segment 6 is given the match value of
65% by the Translator’s Workbench. Despite the relatively low value, the
translator simply has to select and delete these brand names from the target
text proposed by the TM. Perhaps this explains why cognitive load, as
expressed in median pupil dilation, actually plateaus at these values: the
text is quite different from a fuzzy match value point of view, but the edit is
ot very taxing on the translator. At the same time, while this is a relatively
simple edit, we must not underestimate the cognitive effort involved in first
of all comparing the old and new source text and secondly in perceiving
what exactly the differences are and how they should be dealt with (we
discuss this in more detail later). TM tools in general highlight such
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differences to the translator using coloured coding, and Translator’s
Workbench is no exception to this (see Figure 5 below). However, the
usefulness of such colour coding in TM tools has not yet been tested
empirically, to the best of our knowledge.

P Crix®, tho Gl loga, IGAD, Program Nelghbarbond, MetaF e, WinFrame, VideoF @, MUt Win® and oth
iy ,_ names referencad berein 2t trademarks of Citrix Systems, Inc. - nd othee Gix groduct

PP Wachi a1
Figure 5. Example of highlighting for fuzzy matching in Translator’s Workbench

It is interesting to note that the parficipants rated Segment 6, on average, as
requiring “litlle post-editing effort” (2.2 average, with one participant
rating it as “3” and all others as a “2”), despite its 65% fuzzy match value.
In comparison, Segment 12, rated as 94% match value by Translator’s
Workbench, scored an average of 2.6 (three participanté rated it as
requiring "little editing effort”, one as "some editing effort" and another as
"significant editing effort”). As can be seen below, only the text “SAP
Logo™ had to be deleted from the new TT;

Old source text:
SAP‘,. SAP Logo, R/2, R/3, mySAP, mySAP.com und weitere im Text
erwéhnte SAP-Produkte und Dienstleistungen so wie die entsprenchenden

Logos sind Marken oder eingetragene Marken der SAP AG in Deutschland
und anderen Ldndern weltweit.

New source text:
SAP, R/2, R/3, mySAP, mySAP.com und weitere im Text erwdhnte SAP-
Produkte und Dienstleistungen so wie die entsprenchenden Logos sind

Marken oder eingetragene Marken der SAP AG in Deutschlond und
anderen Landern weltweit.

Target text proposed by TM:
SAP, SAP Logo, R/2, R/3, mySAP, mySAP.com and other SAP products
and services mentioned herein as well as their respective logos are

trademarks or registered trademarks of SAP AG in Germany and in several
other countries alf aver the world.
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Thus, while the average ratings of perceived editing effort by patticipants
provide us with unsurprising results, sometimes the match valuv:as acco?ed
by the TM tool do not correlate well with the translators’ perceived editing
effort. This adds further to the suggestion that a more complex task
hierarchy is perhaps involved in processing these matches .aud we cannot
measure effort simply by using the fuzzy match value. This 1ead.s usto a
Question that is somewhat separate from, but related to, the quf:stxon_ at the
cére of this study. What cues do translators use when interacting with the
TM tool to determine the level of cognitive effort required?

4.5 Relevance of the fuzzy match value?

Codeton: CUEW. [ O Copyrght 201 SAP AG. Reckie wiisehalan.

I & Copyright 203 SAP AG, Rechie vorbehation.
TS © Copyright 2003 SAP AS. Al rights rasarved.

T S BT

master - Nigrosaft Word

Weiargabe diases alion oder win T!inn_dfnu! aimd, 2 weichem Zwav:lﬁ m:l;w
welcher Farm auch | , chne die 2 Senehimigung,
nicht gestatier. In dieser

wurd

Figure 6. Areas of interest

In Figure 6, a screenshot of the Translator’s Workbench representation of
the New ST, Old ST and TT is presented and the value of t?le fuzzy match
is given in the lefi-hand comer of this screenshot (8.8% in the exam-:lpl:::1
given). We saw from the survey results that sometimes the percel\;e

editing effort does not always correlate with the fuzzy match value
allocated by the translation memory system. Therefore, one of the
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questions of interest in this research was: to what extent does the translator
take the allocated match value into account? One way of estimating the
extent to which the participants took the match value into account is by
looking at the number of fixations (Fixation Count) and the length of time
spent fixating on the fuzzy match value (Fixation Duration).” In order to
calculate this, different parts of the screen were first defined as “Areas of
Interest” or “AQIs” in ClearView. These were Source Text Box in T™, Ol1d
Source/Old Target in TM, Fuzzy Match Value, Workbench Toolbar and
Word Workspace (see Figure 6).

Table 2 shows the average Fixation Counts and Fixation Duration for
all AOTs:

Table 2. Fixation Counts/Duration for AOIs

AOT Average Fixation Connt | Average Fixation Duration
{in milliseconds)
Source Text Box in TM 410.60 220.92
0Old Source/ONd Target in 395.60 213578
™
Fuzzy Match Value 25.60 254.43
‘Workbench Toolbar 79.20 255.33
Word Warkspace 1354.40 228.15

We can see that the total number of fixations was lowest for the Fuzzy
Match Value AOL This was followed in second place by the Workbench
Toolbar which suggests that participants do not actually pay much attention
to the value attributed by the TM system to the match. Given that the
fixation count for the Old Source/Old Target AOI is much higher than the
fuzzy match value, we can hypothesize that translators prefer to look at the
match in the TM to process differences between the new source text and the
old source text. This is borne out when replaying the eye movement videos
in ClearView which demonstrate that the participants’ eyes moved
frequently between the “Word Workspace” and the “Source Text Box in
TM” and “Old Source/Old Target in TM” AOIls. The participants seem to
use the cues in these AOIs to process fuzzy matches and, in fact, one might
suggest that the presentation of effectively the same data on different parts
of the screen acts as “visual noise” to some extent, distracting the translator
from the core task. Although participants do not look at the fuzzy match

® Fixation count is the number of fixations on each defined Area of Interest (AOI) and
fixation duration is the total length of time (in ms) spent fixating on that AOL
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value AOI often, we should note that when they do look at it, they fixate on
it for a similar amount of time as on the other AOIs (mean=234.92).

5. Conclusions and future directions

We have seen that the relationship between cognitive load and fuzzy match
value is not straightforward. If we rely on processing speed alone, we may
well concur with translators’ opinions that decreasing fuzzy matches mean
increasing effort and, therefore, payment should be scaled accordingly.
Even so, there is some cvidence of a non-linear relationship between
processing speed and fuzzy match value and this clouds the economic
argument somewhat. We have also scen that when using pupil dilation as a
measure of cognitive load, the picture is not so clear. We could simply
dismiss pupillometry as a method, but that would be unwise given that it
has been shown to be an accurate measure of cognitive load in many other
disciplines and over relatively long periods of time. While pupillometry
may not be an exact methodology, it still has some merit. The data we have
recorded here may represent further evidence of a capacity-constrained
response to task difficulty. It may also reflect the findings from other
studies that while some measures of cognitive load demonstrate linear
relationships between increasing task difficulty and the measure itself, the
measurement of pupil dilation appears to hit a ceiling at a certain point
during task execution. Also, it appears that cognitive load is linked in a
complex way to task hierarchy and more extensive studies would be
required in order to investigate this further.

In this study, translators did not treat lower value fuzzy matches
differently from higher value matches, though admittedly this behaviour
might change in industrial settings according to economic motivation. A
more fine-grained combination of a complex task hicrarchy with measures
of cognitive load would help to investigate the strategies for higher and
lower fuzzy matches and is one possible direction for future research.

The data also demonstrate that translators do not make extensive use
of the Fuzzy Match value presented by the TM system in this study, but are
drawn to looking at and comparing text as a means of establishing
differences between old and new segments. This raises questions about
how much text a translator needs to see on the screen and whether or not
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colour coding of differences is useful or simply represents visual “noise™?
This is an area that is quite worthy of further investigation since, as
Lagoudaki (2006) points out, few, if any, usability studies are carried out
on TM tools prior to their launch on the market. Of course, the possibility
also exists that more experienced translators might behave in a different
way and this is another potential avenue of investigation.

We have also pointed to the disconnection between the fizzy match
value and the translators’ perceived editing effort in some instances. Text
type, domain and/or length of segment could play a role here. A
comparison of cognitive load and behaviour in different domains/text types
?md with different segment lengths might also be worthy of further
investigation.

Finally, we must acknowledge here the possibility that the results
might change if the number of participants were increased tenfold.
However, given the time-consuming nature of this type of research and the
difficulties in acquiring appropriate and equally competent participants
who can touch-type, we will have to make do with a small sample size for
the present. It is our intention, however, to test our hypotheses further by
expanding the number of participants in the study.
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Appendix A: Seurce and target segments

Note: The match value is given in between the ST and TT segments

Segment 1
10>@ Copyright 2003 SAP AG. Rechte vorhehatten.
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Segment 2
{o>Wei

¢ dieser Publikation oder von Teilen daraus sind, zu welchem Zweck und in

<G}

Segment 3
1osin c!ieser Publikation enthaltene Informationen kénnen ohne Ankiindigung gesindert werden.

Segment 6

10>UNIX® und Motif® sind eingetragene Marken der Open Group.

<185(> -
[UNIX®, X/Open®, OSFH®, and Molif®.are registered trademarks of the Open-Group. — - -
<@}

Segment 7

Segment 8
(o>HTML, XML si

Markgn oder eingetragene Marken des W3C®, World Wide Web
Site _

e

<}88(>
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Segment 9
(0>JAVA® ist eine eingetragene Marke der Sun Microsystems.

<0}

<}$1[>

Segment 11
(o>Enterprise Buyer ist eine gemeinsame Marke van SAP AG und Commerce One.

CE] L4
rketSetand.

<0}

<0}
Segment 13
ro>Alle anderen Namen von Produkten sind Marken der jeweiligen Firmen.

<181{>

Segment 14
[o-Sprachentransport (BC-LAN)

Segment 15 . .
(0>Diese Dokumentation beschreibt wie Sie Sprachen in ein SAP-System impartieren.

<199

omma )

m

e T

UM
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Segment 16

(o>Beachten Sie, dass diese Dokumentation nur in den Sprachen Deutsch und Franzésisch zu

% S S e )

Verfigung. 7
<189(> N :

This documentation is only avallabls in English and Ga
<01

Segment 17

Segment 18

{c>Importvorgénge werden jetzt in der SMLT Komponent angezeigt.
<}58{>
it

<0}

Segment 19

10>In der SMLT Komponent finden Sie unter Toofs alles fiir den Sprachentransport.

Segment 20

(o>Von hier aus kénnen Sie die Werkzeuge starten - bisher multen Sie diese Werkzeuge

i'Yoli can'start the tools-fiom here
<0}

Segment 21

1o>Weitere Entwicklungen wurden vorgenommen, um die SMLT besser zu machen.

Segment 22
{o>Ab dieses Release kdnnen Sie alles paralle! starten.
Shagle —

/s of Basis Release 4.6D. you can start fransport pr
<@}

Segment 23
Das ai
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<}ES{>

<0}

Segment 24
10>Es wurden Anderungen

Paance

S

sporttechnolog:e vorgenommen mit dem Ziel, die

i é,ﬂ:ﬁwwwwsafg ;whwrbfﬂ%wéfﬁwd‘ iv.\ 2%

<0}

Segment 25
(0>Zu Basis-Release 4.6C wurde der Sprachentransport k9mplett
.xc PN W T T ‘iﬁ%/&vt /!\_’679-5— ST ¥

i aHchmiEdem S P AT As- TAnS
< } 52{>

Eye movement behaviour across four different types of
reading task

Arnt Lykke Jakobsen and Kristian T.H. Jensen

Abstract

A group of six professional translators and a group of six translation
students read four similar texts on the same news fopic while their eye
movements were tracked. The first two texts were read with different
reading purposes, (a) for comprehension and (b) with the intention of
translating the text afterwards. Texts three and four were read while being
simultaneously (c) translated orally and (d) translated in writing. It was
Jound that professionals were faster than students. For both groups, task
time, fixation frequency, gaze time and average fixation duration showed a
consistent, linear progression from task to task. In the final task it was
shown that the distribution of visual attention to the source text for students
was higher than that for the target text, whereas professional translators
prioritised visual attention to their own targel text.

1. Background

Eye movements in reading have been studied intensively for decades (see
e.g. Just & Carpenter 1980; Rayner & Pollatsek 1989; Rayner 1998; Hydni
et al. 2003; Radach et al 2004) and several basic facts about eye
moevements in reading have been convincingly documented. We now know
the typical duration and length of saccades and the typical duration of
fixations, and we know that such factors as word familiarity (Williams &
Morris 2004), word predictability (Frisson ef al. 1999), word length and
complexity (Kliegl et al. 2004; Bertram & Hydni 2003; Rayner & Duffy
1986), lexical and/or syntactic ambiguity (Juhasz & Rayner 2003) all affect
fixation duration. What we still know little about is how reading varies




